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SEALED LEAD ACID Battery, 6v 80100 AH made for BT, ex
equipment but ok £45 each ref APR47. |deal electric vehicle efc.
ASTEC SWITCHED MODE PSU Gives +5 @ 3.75A, +12@1.5A.
-12@ 4A 230/110, cased, BM41012. £9.99 ref APR10P3.
TORRODIAL TX 30-0-30 480VA. Perfect for Mosfet amplifiers
etc. 120mm dia 55mm thick. £18.99 ref APR19.

MOD WIRE Perfect for repainng PCB's, wire wrap etc. Thin
Insulated wire on 500m reels. Our price just £9.99 ref APR10PS.
12v MOVING LIGHT Controller. Made by Hella, 6 channels
rated at S0watts each. Speed contral, cased. £34.99 ref APR35.
ELACTRON FLASH TUBE As usedin palice carflashinglights
efe, full spec supplied. 60-100 flashes a min. £9.99 ref APR10P6.
24v 96WATT Cased power supply. New. £13.99 ref APR14.
STETHOSCOPE Fully functioning stethoscope, ideal for listen-
ing to hearts, pipes. motors etc. £6 ref MAREP6.

OUTDOOR SOLAR PATH LIGHT Captures sunlight dunng
the day and automatically switches on a built in lamp at dusk.
Complete with seales lead aad battery etc £19.99 ref MAR20P1
ALARM VERSION Of above unit comes with built in alarm and
pir to deter intruders. £24.99 ref MAR25P4.

CLOCKMAKER KIT Hours of fun making your own clock,
complete instructions and everything you need. £7.99 ref MARBP2.
CARETAKER VOLUMETRIC Alamm. will cover the whole of
the ground floor against forcred entry. Indudes mains powersupply
and integral battery backup. Powerful intemal sounder, will take
extemal bell if req'd. Retail £150+, ours? £49 99 ref MARS0P1
TELEPHONE CABLE White 6 core 100m reel complete with a
pack of 100 dips. Ideal ‘phone extns efc. £7.99 ref MARSP3.
VIEWDATA RETURNS £6 madeby Tandata, includes 1200.75
modem, k/bd, RGB and comp o/p, printer port No PSU.£6 MAGEP7
IBM PC CASE AND PSU ideal base for building your own PC.
Ex equipment but OK. £14.00 each REF: MAG14P2

SOLAR POWER LAB SPECIAL You get TWO 6'x6* 6v
130mA solar cells, 4 LED's, wire, buzzer, switch plus 1 relay or
motor.Superb value kit just £5.99 REF: MAG6P8

SOLID STATE RELAYS Wil switch 25A mains. Input 3.5-26v
DC 57x43x21mm with terminal screws £3.99 REF MAGA4P 10
300DP| A4 DTP MONITOR Brand new, TTL/ECL inputs, 15*
landscape, 1200x1664 pixel complete with arcuit diag to help you
interface with your projects. JUST £24.99. REF MAG25P1
ULTRAMINI BUG MIC 6mmx35mm made by AKG,.512v
electret condenser. Cost£12 ea, Our? four for £9.99 REF MAG10P2
RGB/CGA/EGA/TTL COLOUR MONITORS 12* in good
condition. Back anodised metal case. £99 each REF MAG39P1
GX4000 GAMES MACHINES retums so ok for spares or
repair £9 each (no games). REF MAG9P1

C64 COMPUTERS Retums, so ok for spares etc£9 ref MAGIP2
FUSELAGE LIGHTS 3 foot by 4° panei 1/8" thick with 3 panels
thatglow green when a voitage is applied Good fornightlights front
panels, signs.disco etc. 50-100v per strip. £25 ref MAG25P2
ANSWER PHONES Returns with 2faults, we give you the bits
for 1 fault, you have to find the other yourseil. BT Response 200's
£18 ea REF MAG18P 1. PSU £5 ref MAG5P12.

SWITCHED MODE PSU ex equip, 60w +5v @5A. -5v@.5A,
+HIV@2A-12v@.5A 120/220v cased 245x88x55mm IECinput
socket £6.99 REF MAG7P1

PLUG IN PSU 9V 200mA DC £2.99 each REF MAG3P9
PLUG IN ACORN PSU 19v AC 14w , £2.99 REF MAG3P 10
POWER SUPPLY fully cased with mains and o/p leads 17v DC
900mA output. Bargaln price £5.99 ref MAGEP9

ACORN ARCHIMEDES PSU +5v @ 4.4A on/ofsw uncased,
selectable mains input, 145x100x45mm £7 REF MAG7P2
GEIGER COUNTER KIT Low cost professional twin tube.
complete with PCB and components. £29 REF MAG29P1
SINCLAIR C6 13* wheels complete with tube, tyre and cyde style
beanng £6 ea REF MAG6P 10

AA NICAD PACK encapsulated pack of 8 AA nicad batteries
(tagged) ex equip, 55x32x32mm. £3 a pack. REF MAG3P 11
13.8V 1,9A psu cased with leads. Just £9.99 REF MAG10P3
360K 6.26 brand new half height floppy drives IBMcompatible
industry standard. Just £6.99 REF MAG7P3

PPCMODEM CARDS. These are high spec plugin cardsmade
for the Amstrad laptop computers. 2400 baud dial up unit complete
with leads. Clearance price is £5 REF: MAG5P1

INFRA RED REMOTE CONTROLLERS Originally made for
hi spec satellite equipment but perfect for all sorts of remate controt
projects. Our clearance price is just £2 REF: MAG2

TOWERS INTERNATIONAL TRANSISTOR GUIDE. A
very useful book for finding equivalent transistors, leadouts, specs
etc. £20 REF: MAG20P1

SINCLAIR CE MOTORS We have afew leftwithout gearboxes.
Theseare 12vDC 3,300 (pm 6'x4" . 1/4° OP shatt. £25 REF: MAG25
UNIVERSAL SPEED CONTROLLER KIT Designed by us
for the above motor but ok for any 12v motor up to 30A Complete
with PCB efc. A heat sink may be required. £17.00 REF: MAG17
VIDEO SENDERUNIT. Transmits both audio and video signals
from either a video camera, video recorder, TV or Computer etc to
anystandard TV setina 100’ range! (fune TVtoa sparechannel) 12v
DCop. Priceis£15REF: MAG15 12vpsuls £5 extra REF: MAGS5P2
*FM CORDLESS MICROPHONE Small hand held unit with a
500‘ range! 2 transmitpower levels. Reqs PP3 9v battery. Tuneable
to any FM receiver. Price is £15 REF: MAG15P1

NEW BULL ELECTRICAL STORE

WOLVERHAMPTON
BRANCH

NOW OPEN AT 55A WORCESTER
ST TEL 0902 22039

100MHZ OSCILLOSCOPES now in
stock, 12x10cm screen, delayed
sweep, IMohm/25pfinputs, modes-
chl, ch2, add, chop, alt, dual. 460 x
305 x 200mm, 17kgs, £267+Vat in-
cludes insurance and carriage.

INFRARED LASER NIGHT SCOPES
Second generation image intensifier
complete with hand grip attachment
with built in laser lamp for zero light
conditions. Supplied with Pentax
42mm camera mount, 1.6kg, uses
1xPP3,3xAA's (all supplied)£245+Vat

NEW HIGH POWER LASERS

15mW, Helium neon, 3 switchable
wavelengths .63um,1.15um,3.3%9um
(2 of them are infrared) 500:1
polarizer built in so good for hologra-
phy. Supplied complete with mains
power supply.790x65mm. Use with
EXTREME CAUTION AND UNDER
QUALIFIED GUIDANCE. £349+Vat.

‘PC PAL’ VGA TO TV CONVERTER
Just plug in and it coverts your col-
our television into a basic VGA screen
perfect for laptops, saves lugging
monitors about or just as acheap
upgrade. Intro price £49.99 +Vat.

AMSTRAD 1512DD
1512 BASE UNIT AND KEYBOARD AND TWO
5.25" 360K DRIVES . ALLYOU NEED IS A MONTOR
AND POWER SUPPLY WAS £59.00

NOW ONLY £39.00
REF: MAG39

3FT X 1FT 10WATT SOLAR PANELS
14.5v/700mA
NOW AVAILABLE BY MAIL ORDER
£33.95

(PLUS $2.00 SPECIAL PACKAGING CHARGE)
TOP QUALITY AMORPHOUS SLICON CELLS HAVE ALMOST A
TIMELESS LIFESPAN WITH AN INFINITE NUMBER OF POSSIBLE
APPLICATIONS, SOME OF WHICH MAY BE CAR BATIERY
CHARGING, FOR USE ON BOATS OR CARAVANS. OR ANY-
WHERE A PORTABLE 12V SUPPLY IS REQUIRED. REF: MAG 34

££££££8WE BUY SURPLUS STOCKE££EE££E
TURN YOUR SURPLUS STOCK INTO CASH.
IMMEDIATE SETTLEMENT. WE WILL ALSO QUOTE FOR
COMPLETE FACTORY CLEARANCE.

1994 CATALOGUE.

PLEASE SEND 45P, A4 SIZED SAE FOR YOUR FREE COPY.
MINIMUM QOODS ORDER £300 TRADE ORDERS FROM GOVERNMENT, SCHOOLS,
UNIVERSITIES, & LOCAL AUTHORITIES WELCOME ALL GOODS SUPPLIED SUBJECT TO
OUR CONDITIONS OF SALE AND UNLESS OTHERWISE STATED GUARANTEED FOR 30
DAYS RIGHTS RESERVED TO CHANGE PRICES & SPECIFICATIONS WITHOUT PRIOR
NOTICE ORDERS SUBJECT TO STOCK QUOTATIONS WILLINGLY GIVEN FOR QUANTI-
TIES HIGHER THAN THOSE STATED

“SOME OF OUR PRODUCTS MAY BE UNLICENSABLE N THE UK

LOW COST WALKIE TALKIES Pair of battery operated units
with a range of about 200'. Ideal for garden use or as an educational
toy. Price is £8 a pair REF: MAG 8P1 2 x PP3 req'd.
‘MINATURE RADIO TRANSCEIVERS A pair of walkie
tallues with a range of up to 2 llometres in open country. Units
measure 22x52x156mm. Complete withcases and eampleces. 2xPP3
req'd. £30.00 pair REF: MAG30.

COMPOSITE VIDEO KIT. Converts composite video into
separate Hsync.V sync, and video. 12vDC.£8.00 REF: MAGBP2.
LQ3800 PRINTER ASSEMBLIES Made by Amstrad they are
entire hanical printer tes including printhead, stepper
motors etcetc Infact everything barthe case and electronics, a good
stripper! £5 REF: MAGS5P3 or 2 for £8 REF: MAGSP3

BULL ELECTRICAL

250 PORTLAND ROAD HOVE SUSSEX
BN3 5QT
MAIL ORDER TERMS: CASH PO OR CHEQUE
WITH ORDER PLUS £3.00 POST PLUS VAT.
PLEASE ALLOW 7 - 10 DAYS FOR DELIVERY

B TELEPHONE ORDERS WELCOME

TEL: 0273 203500
FAX: 0273 323077

VIsA

SPEAKER WIRE Brown 2 core 100foot hank £2 REF; MA
LED PACK of 100 standard red 5m leds £5 REF MAGS5P4
UNIVERSAL PC POWER SUPPLY complete with fiyl
swilch, fan etc. Two types available 150w at £15 REF-MAG
(23x23x23mm) and 200w at £20 REF: MAG20P3 (23x23x23m
*FMTRANSMITTER housed in a standard working 13Aadapteri!
the bug runs directly off the mains so lasts foreved why pay £700?
or pnce is £26 REF: MAG26 Transmits to any FM radio.
*FM BUG KIT New design with PCB embedded coil for extra
stability. Works to any FM radio. 9vbattery req'd. £5 REF: MAG5P5
*FMBUG BUILTANDTESTED superiordesigntokit Supplied
to detective agendies. 9 battery req'd. £14 REF: MAG14
TALKING COINBOX STRIPPER originally made 1o retail at
£79 each, these units are designed to convert and ordinary phone
intoapayphone. The units have the locks missing and sometimes
broken hinges. However they can be adapted for their original use
or used for something eise?? Price is just £3 REF: MAG3P1
100 WATT MOSFET PAIR Same spec as 25K343 and 28413
(8A.140v,100w) 1 N channel, 1 P channel, £3a pair REF: MAG3P2
TOP QUALITY SPEAKERS Made for HI Fl televisions these
are 10 watt 4R Jap made 4" round with large shielded magnets.
Good quality. £2 each REF: MAG2P4 or 4 for £6 REF; MAGEP2
TWEETERS 2* diameter good quality tweeter 140R (ok with the
above speaker) 2 for £2 REF: MAG2P5 or 4 for £3 REF: MAG3P4
AT KEYBOARDS Made by Apricot these quality keyboards need
just a small mod to run on any AT, they work perfectly but you will
have to put up with 1 or 2 foreign keycaps! Price £6 REF: MAGEP3
PC CASES Again mixed types so you take a chance next one off
the pile £12 REF:MAG12 or two the same for £20 REF: MAG20P4
COMMODORE MICRODRIVE SYSTEM mini storage
device for C64's 4 times faster than disc drives, 10 times faster
than tapes. Complete unitjust £12 REF:MAG12P1
SCHOOL STRIPPERS We have quite a few of the above
units which are ‘returns’ as they are quite comprehensive units
they could be used for other projects etc. Let us know how ma nyyou
need at just 50p a unit (minimum 10).
HEADPHONES Ex Virgin Atiantic. 8pairsfor£2 REF: MAG2P8
PROXMITY SENSORS These are small PCB's with what look
like a source and sensor LEDon one end and lots of components on
the restof the PCB. Complete with flyleads. Pack of 5£3 REF: MAG:
3PS5 or 20for £8 REF: MAGBP4
SNOOPERS EAR? Original made to dip over the earpiece of
telephone to amplify the sound-it also works quite well on the cable
running along the wallt Price is £5 REF: MAGSP7
DOS PACKS Microsoft version 3.3 or higher complete with all
manuals or price just £5 REF: MAGSP8 Worth it just for the very
comprehensive manual! 5.25" only.
DOS PACK Microsoft version 5 Original software but no manu-
als hence only £3 REF: MAG3P8 5.25 oniy.
CTME44 COLOURMONITOR Made towork with the CPC464
home computer. Standard RGB input so will work with other ma-
chines. Refurbished £59.00 REF:MAG59
PIR DETECTOR Made by famous UK alarm manufacturer these
are hi spec, long range internal units. 12v operation. Slight marks on
case and unboxed (although brand new) £8 REF: MAGBPS
WINDUP SOLAR POWERED RADIO AM/FM radio complete
with hand charger and solar panell £14 REF: MAG14P1
COMMODORE 64 TAPE DRIVES Customer returns at £4
REF: MAG4P9 Fully tested units are £12 REF: MAG12P5.
MAINS CABLES These are 2 core standard black 2 metre mains
cables fitted with a 13A plug on one end, cable the other. Ideal for
projects, low costmanufacturing etc. Pack of 10for£3 REF: MAG3P8
Pack of 100 £20 REF: MAG20P5
MICROWAVE TIMER Electronic imer with relay output suitable
to make enlarger timer etc £4 REF: MAG4P4
MOBILE CAR PHONE £6.99 Well amost! complete in car
phone excluding the box of electronics normally hidden under seat.
Can be made o illuminate with 12v also has built in light sensor so
displayonlyilluminates when dark. Totally convincing! REF: MAG6P6
ALARM BEACONS Zenon strobe made to mounton an extemal
beil box but could be used for caravans etc. 12v operation. Just
connect up and it flashes regularly) £5 REF: MAG5P 11
FIRE ALARM CONTROL PANEL High quality metal cased
alarm panel 350x165x80mm. With key. Comes with electronics but
no information. sale price 7.99 REF: MAG8P6
REMOTE CONTROL PCB These are receiver boards for
garage door opening systems. Another use? £4 ea REF: MAG4P5
6"X12* AMORPHOUS SOLAR PANEL 12v 155x310mm
130mA. Bargain price just £5.99 ea REF MAG6P12.
FIBRE OPTIC CABLE BUMPER PACK 10 metres for £4.99
ref MAG5P 13 ideal for experimenters! 30 m for£ 12.99 ref MAG13P1
LOPTX Line output transformers believed to be for hi res colour
monfitors but useful for getting high voltages from low ones) £2 each
REF: MAG2P12 bumper pack of 10 for £12 REF: MAG12P3.

BOTH SHOPS OPEN 9-5.30

SIX DAYS A WEEK

PORTABLE RADIATION DETECTOR

£49.99

A Hand held personal Gamma and X Ray detec-
tor. This unit contains two Geiger Tubes, has a 4
digit LCD display with a Piezo speaker, giving an
audio visual Indication. The unit detects high
energy electromagnetic quanta with an energy
from 30K eV 1o over 1.2M eV and a measuring
range of 5-9999 UR/h or 10-99990 Nr/h. Supplied
compilete with handbook. '

_REF: MAGS0

—
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THE ORIGINAL SURPLUS WONDERLAND!

Surplus always
THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS | Wanted for cash!

LOW COST PC's - ALL EXPANDABLE - ALL PC COMPATIBLE THE OFFER OF 1994 !

Computer

SPECIAL BUY ~ PC SCOOP Controlled
AT 286 COLOUR SYSTEM - ‘ Laser Video
40Mb HD + 3Mb Ram ONU £99-00 oo d Onootmemos( amazing surplus deals D|5k Player

UMITED QUANTITY ¢ 20 GRA N that we ever been able to offer you!

Made lg the USA to A w?c‘justml L c:ﬁ:ﬂo 3,5 ?zte?n =p & bulk p 1o bring you a COMPLETE  The Philips VP410 LaserVision pla);'etr‘ in as new condition, uni fea-
for n . The = 4 Y foadyliolnen colour PC s ’V’SW"‘ at an unheard of price! yyres ful computer control, Piays standard 12 LaserVision disks with
o eI e [ mohetboard: Isplay Electronics PCS9 system comprises of fully com-  startling visuat and sudio quality in two channel stereo or mono.

compact case

o P T e ISR ST ol o o iy oy T 1
l:orym backup s powded as standard, Suppied n good used condion  MS DOS and all connectig cables - )un st plug In a ?o'il igeai m‘:ﬂycﬂe'ff;,j.';};';)“;' Vo “";' s Ayt
and 90 DAY Full Gwmm'naadyro Aunl ' on an uiira low budpat 'Don-t mm this opponunny ers most types of commercially avaiable ). Soma of the
Order as MIGRADE 286 ONLY £169.00 © Fully guaranteed for 90 XS us pesscoL  £99.00 (&) Eé_"c ::gfi‘g: Eﬁ% :::bb ’a"’??owosrrs VIDEO OUTPUT

4+ P,

P e 0y N0 | [CHCIIREeum SO o ESLL | MOWREORGMOTECONTIOL  Falt aoou s
NE2000 Ethamet (thick, thin or twisted) network card £49.00 Above prices for PC99 offer ONLY. SPECIRL PUR(HHSE ony £399.004

FLOPPY DISK DRIVES 3.5"- 8" VIDEO MONITOR SPECIALS

5 25“ !rom £22.95 . 3. 5* from £24.95 Superb quality 14‘ FORE"F‘gg:T ngs&soo SVGA Mumsync

BBC Model B APM Board

of dard 5.25° and 3.5° drives enables us to o waum Themuhmode alondvoctcon- £100 CASH FOR THE MOST

p'es-m prime product at indusiry-beating low prices! All units (unless . nection 10 BM PC's 100
sialad) o BAAND NEW or remved rom ofen brand new soul- ~ § COA COA, VoA & SUGA modes BBC, COM: wl&s‘:ﬂ. NOVEL DEMONSTRABLE
ment are 03! to you a y MODORE l\du(ig Amiga 1200), ARCI'IMEDES
guarantee and nte from standard voltages and are of standard (s ah? lmctim) the ATARI in APPLICATION
size. All are B tible (it 3.5° supp on your PC). monochrome. Complete with BBC Model B type utoronaboudAmw rchase allows us
35 Mitsubiam, &mmsé Er - A Soppied n X2 ENT oo oo weh ol 50y g Fara orty prce 2 FrorESsIons Vo anc eapiic SrRen on loge et

5° Ul -L. 1.4 . only * 5 gnnvha pa price. asa system on nﬂ
3.5" Mitsubishl MF355C-D. 1.4 M:% Ngr‘\o’l:btop £29.95(8) Order as MTS-9600/H for ATARI g worked systems the architecture of the B&ug‘o-rd has so many oy
5.25° Teac FD-55GFR IuNM:lg £29.95(8) AN modes as above Order as MTS-9600/S nso.oo larities to the rogularBBc model B that we are sure Mtwm-bhd
5.25° BRAND NEW mu MF5018 360K £22.95(B) ELECTROHOME ECM-1211SBU 12° VGA multisync monitor with ~ @Xperimentation and ingenuity many useful applications wil be found
* Data cable inciuded in price. resolution 640 x 480. Muli input selection; Bpin CGA/EGA ; 15 pin 107 this board!l It is supplied compiete with a connector panel which
Shugart 800/801 8° SS refurbished 4 tested £195.00(E) VGA or 5 BNC connectors. 0.31 pitch. Compatible with PCs, Amiga, Drings all the UO's to D" and BNC type connectors - all you have to
Shugart 851 8° double sided refurbished & tested £250.00(E)  Atari and others. In good used condition (possible minor screen do is provide +5 and +12 v DC. The APM consists of a single PCB
Mitsubishi M2894-63 8° sided switchable NEW £250.00(E} burns). 90 day guarantee. .. £99.00 (E)  With most major ic's socketed. The ic's are 100 numerous 10 st but
Mitsubishi M2896-63-02U 8° DS siimline NEW £285.00(E) xME 10° high definition w monitors. Nice tight include a / 6512 CPU, RAM and an SAA5050 teletext chip.
Dual 8* drives with 2 mbyte capacity housed in a smart case with _ 0.28" dot pitch for superb clarity and modem Three 27128 EPROMS contain the cusiom operating system on
built in power supply. Ideal as exterior drives! £499.00(F)  styling. Operates from any 15. which e have "°g:" On ""p"c“"m of DC power the system

HARD DISK DRIVES i s 2 R Comimoso A, oo i 400 Supur on Goard OIF swiches Only £20.95
Archimedes & BBC. Measures only 13.5° x 12° x and jumpers select the ECONET

End of line purchase scoop! Brand new NEC D2246 8* 85 Mbyte
of hard disk storage! Full industry standard SMD interface. Ultra hi
speed data transier and access time, replaces Fujitsu equivalent
model. complete with manual. Only EM 00(E)
3.5" FUJI FK-309-26 20mb MFM UF RFE

3.5° CONNER CP3024 20 mb IDE UF (or equiv JRFE 95
3.5 CONNER CP3044 40mb IDE UF (or equiv.)RFE 9.00
3.5° RODIME RO3085S 70mb SCSI IF (Mac & Acom !:1 .00!
5.25° MINISCRIBE 3425 20mb MFM UF {or equiv.) RFE  £49.95
5.25° SEAGATE ST-238R 30 mb RLL UF Refurb £69.95
5.25" CDC 94205-51 40mb HH MFM UF RFE tested £89.95
8" FUJITSU M2322K 160Mb SMD UF RFE tested £195.
Hard disc controtiers for MFM , 1DE, SCS!, RLL etc. from £16.95

THE AMAZING TELEBOX

Converts your colour monitor in1o 8 QUALITY COLOUR TVt

md enable the four oxtra EPROM sod(ou
for user software. Appx. dims: main board 2 for £53 (8)

13° x 10°. VO board 14° x 3°. Supplied test-

ed with circuit diagram, data and competition entry form.

‘ 19" RACK CABINETS

Superb quality 6 foot 40u
Virtually New, Ultra Smart

Less than Half Price!
Top quality 19° rack cabinets made in UK by
Optima Enclosures Ltd. Units feature desk
er, smoked acrylic lockable front door
heigm lockable halt louvered
removable side panels. Fully nciusubh inter-
nal fixing struts, ready punched for any
uration of equipment mounting plus rea
mounted integral 12 way 13 lmp sont‘:::t

11°. Only £125 (E) '
Good used condition. 90 d‘é g:um
KME 10° as above for PC ¢hrd !:145.00 (E)
NEC CGA 12° colour 1BM-PC compal "
quality ex-equipment fully tos\nd with a 90 day
guarantee. In an attractive two tone ribbed grey
rlastnc case measuring 15°L x 13°W x 12°H. Tho
ront cosmetic bezel has been removed for con
tractual reasons, Only £49.00)

20" 22" and 26" AV SPECIALS

Sup mado UK i PIL aW solid state colow monitors,
ite video | sound inputs. Attractive

tenks uu Perfect for Schools, Shops, Disco, Clubs, etc.

in EXCELLENT littie used condition with full 90 day guaraniee.

20"...£135 22"..£155 26"...£185n

9° Mono cased, Biack & White for CCTV Used /Tested £49.00 (C)
switched mains distribution strip m:

DC POWER SUPPL’ES racks some of the most versatlie we have

10,000 Power Supplies Ex Stock  eversold Racks mnyb'mdwdmbg:ﬂw"wdmmwo
Call for Info / list O A e ]

Power One SPL200-5200P 200 watt (250 w peak).Semi open S UL X > Order ss:
+5v 358, -5v 1.5a, +12v 4a (8a peak), -12v 1.5a, +24v Rack 1 Complete with removable side panels. £295.00 (G)

4e (6a peak). Aﬂmlputs fully regulated with over voltage proiection Rack 2 Rack, Less side panels £175.00 (G)

on the +5v output. AC input for 1107240 vac. Dmm’ Over 400 racks in all sizes from stock !

5" x 2.5". Fu ranteed RFE. 00 (8)

Power One SPL130. 130 watts. s.umuo for 12v (u)a 24 v Csll with your requirements.
ey sl LOW COST RAM UPGRADES

(2A). Sv @ 20A. & 12v O 1.5A. Switch
RCACEE) e S SO e o 8 o

U 18 61/4" x4 x tast INTEL 'ABOVE' Memory Expansion Board. Full PC-XT and
Lambada LYS-PV-12 200 watt switch mode.+12V DC @ 29a PC-AT competible card with mylns of memory on board. Card is

semi enclosed, 10" x 5° x5°. RFE and fully tested.  _ £59.95(C) gy soloctablo for Expanded of Exiended (256 processor and

Convor AC130. 130 watt hi-grade VDE spec. Switch mode. +5v above) memory. Fuil data and &N.f disk supplied. In good used
150,-5v @ 18,+412v @ 6227 x 125 x6.5cms.New.  £49.95(C) conduion fully lasted and guarantesd
Boshert 13090.Switch mode.ldeal for drives & system. +5v@ 6a, Windows com, as: ABOVE CARD £59 95(A1)
+12v @ 2.5a, -12v @ 0.5a, -5v @ 0.5a. £29. ; .{.thh. expansion cards for PC
Farnell GG/40A. Switch mode. Sv @ 40a.Encased £85.00(C

SPECIAL INTEREST
3.5° soltware diskette.

Zeta 3220-05 AO 4 pon HPGL RS232 fast drum plotier  £2100 ngxosuugwwm'm

Avitel VDA-3100 Video Distribution Amps. 1 in 62 out
"‘°°‘°""°”°"°"L'.’>§,“3°""°‘ New k48  No Break Uninterruptible PSU's
ard

Brand new and boxed 230 volts 1 KVa unintel
'romsrtemfrombonul Mode! MUD 1085-. Bﬂmwﬂt
lead acid batteries in matching case, Approx time from inter-

WAL Compie e vder as: MUD1  £575. 00(6)

EMERSON ACCUCARD UPS, brand new 8 Bit half length PC com-
patible card for alil IBM XT/ATeompaﬁbm Card provides DC
bdnomdmommpmmnnmomﬁdms%
The A only 6k of base
mdnmmtulz:opbs all sysbm expanded and video memory to
£750  the hard disk in !

Thcunibltummllsonmmiaonbootmd
fitting instructions and manual. Normal

Only £99.00¢) or fOI’ £195¢)

o,

95(C
C)
C
C
C
C
E

CHTTOTIETNIININEE [

srerierierierieniee 2if
ORCOIIOINOBET

TV SOUND

& VIDEO
TUNER!

The TELEBOX consists of an altractive 'ully cased mains powered
undt, containing all electronics ready to plug inlo of video moni-
tors made b'x manufacturers such as MICROVITEC ATARI,
SANYO, SONY, COMMODORE PHILIPS, TATUNG, AMSTRAD
and many more. The composkte video outpul wil aiso plug dredry
nto Most video 0 D not nor-
mally ivable on most televi h LEBOX MB). Push
bution controls on the front puml allow vecapnon of 8 fully tuneable
‘off air’ UHF colour television channels. TELEBOX MB covers virtual-
z all television frequencies VHF and UHF Includlng the HYPER-
AND as used by most cable TV operators. A composite video
oulput is located on the rear panel for direct connection to most
makes of monitor. For complete compatibility - even for monitors
without sound - an integral 4 wail audio amplifier and low level Hi Fi
audio output are provided as sllndud
TELEBOX ST for composite video hpm typo monitors £32.95
TELEBOX STL as ST but with Nog £36.50
TELEBOX MB Mukiband VHF-UHF-Cable- Hyperband tuner £69.95
For overseas PAL versions state 5.5 or 6mhz sound tion.
“For cabie / hyperband reception Telebox MB should be connected
10 cable type socket. Shipping code on all Teleboxes is (B)

FANS & BLOWERS

MITSUBUSHI MMF-D6D12DL 60 x 25 mm 12v DX

momox‘om\erzssko(ﬂa(ns«um Mayalsobo
usadtoﬁlnR above 640k DOS i
sonwaredq\oulcs Order as: XT RAM UG. 25K k £3295(A1£

PWAKE 12-3.5 82 x 18 mm 12v DC

Shipping on all fans (A). Blowers (B). 50,000 Fane Ex Stock CALL

IC's TRANSISTORS DIODES Nioe

OBSOLETE - SHORT SUPPLY - BULK

5,000,000 items EX STOCK iemezatisscoms et ks e 1320

For MAJOR SA VINGS - SAE or CALL FOR LATEST LIST s..w.m T 2000 dual vokage computerised PAT lester  £585

Issuc 12 of Display News NOW uvuilublc send large SAE - PACKED with bargains!

DISTEL © The Ori lnul

FREE On line Data

info on 1000's of ltoms
V21,v22, V22 BIS

081 679 1888

ALL ® ENQUIRIES

081679 4414

FAX 081 679 1927

ALL MAIL & OFFICES
Open Mon-Frl 9.00-5:30
DeptuEE. 3'1; Biggin Way

p o
LONB:)'N SE19 3XF

LONDON SHOP
n Mon-Sat 9:00-6:30
15 Whitehorse Lane

South Norwood
LONDON SE25

MMMUKM:MUKMWWS'bVATtoTOTAme Minimum order £10. Bona Fide

from
and Local A order £50. Cumgedwgos(A&&(Al)-mwu(gp‘)aﬁSO (C)-i:sso [ 12.00, (E)=£15.00,

, Universities
? ESTABUSMED | (F).£18.00, (G)=CALL. Allow approx 8 days for shipping - faster CALL. Scotiand Al goods 8 of Sale and
PRVREL] @ 28 YEARS unlosssmoczwamoodbtsodays M&mmumnmtuntobau Almumvedtodnngapvmlspeuﬁuﬂommmmﬂu.m
subject to st Discounts for volume. Top CASH prices paid for surplus goods. Al rks eic ack iged. © Drsplay E) ics 1994. EAOE.
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EXPERIMENTAL NOISE
CANCELLING UNIT

Modern life undoubtedly has its advantages, but it is not without its drawbacks as well. One of these is the ever
Increasing amount of noise pollution. It is not surprising that there has been a lot of interest recently in devices for
combating noise pollution. A number of readers have expressed an interest in electronic noise cancelling devices.

This is one of those things where it is easy to end up with a “‘sledgehammer to crack a nut”’ solution. If you simply need
fo cut out noise, mechanical solutions such as ear defenders, and ear plugs, are likely to be more effective than electronic
solutions, and a lot cheaper. The polential advantage of an electronic noise cancelling unit is that it enables unwanlted
sounds fo be reduced while leaving other sounds intact.

Noise cancelling systems are very simple in principle, and they use a basic phase cancelling technique. Although simple
in principle phase cancelling is something less than straightforward when applied to complex sounds.

The circuits in this article will certainly provide noise cancelling, but how well {or otherwise) they function is dependent
on a number of factors. These include such things as the type of sound that its to be combated, how meticulously
everything is sel up, and the qualily of the microphones used. They provide a good basis for anyone wishing to experiment
with noise cancelling lechniques, p.c.b. designs are provided and the units are usable in various practical noise cancelling
systems. However, this article is primarily aimed al electronics experimenters who are prepared to spend some time
getting to grips with the problems involved.

6802 DEVELOPMENT BOARD

We describe the design and construction of a small microprocessor development board based around the Motorola 6802
eight bit microprocessor.

The article came aboul as it was perceived that there were a large number of electronics enthusiasts who would like to
be able o develop applications using microprocessors but who were unable to due to the comparatively high cost of
“professional” microprocessor development tools. This high cost generally precludes the use of such lools to commercial
concerns. However suilable software exists as Public Domain/Shareware for the IBM PC and compatibles and the required
hardware Is fairly simple and hence relatively cheap as well.

DANCING FOUNTAINS

Join the musical jet set at the pool and let the fountains dance the day away.

Whilst in Jersey a couple of years ago, the author became fascinated by the dancing musical fountain display at Fort
Regent. By the time he returned home, the fascination had become an obsession. He had to design a miniature version for
the garden pond.

During the winter, various design ideas were tried out for a fountain display which would respond to any music from any
source, indoors or out, live or recorded. Once the winter ice had melled, electronically controlled pumps and fountains
were installed amongst the back-garden fish, frogs and waler plants. They now enjoy the freshness of rhythmically
cascading waters while the humans walch and listen as the display dances to favourile music tracks.

EVERYD *:
wiTH PRACTICA

ELECTRONICS

OUR AUGUST’94 ISSUE IS ON SALE FRIDAY JULY 1
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SURVEILLANCE

PROFESSIONAL

QUALITY KITS
or Kits

Whether your requirement for surveillance equipment is amateur, professional or you are just fascinated by this unique area of
electronics SUMA DESIGNS has a kit to fit the bill. We have been designing electronic surveillance equipment for over 12 years
and you can be sure that all our kits are very well tried, tested and proven and come complete with full instructions, circuit
diagrams, assembly details and all high quality components including fibreglass PCB. Unless otherwise stated all transmitters

are tuneable and can be received on an ordinary VHF FM radio.

Genuine SUMA kits available only direct from Suma Designs. Beware inferior imitations!

UTX Ultra-miniature Room Transmitter
Smallest room transmitter kit in the world! Incredible 10mm x 20mm including
mic. 3-12V operation. 500m range £16.45

MTX Micro-miniature Room Transmitter

Best-selling micro-miniature Room Transmitter

Just 17mm x 17mm including mic. 3-12V operation. 1000m range....................£13.45
STX High-performance Room Transmitter

Hi performance transmitter with a buffered output stage for greater stabllity and range.
Measures 22mm x 22mm including mic. 6-12V operation, 1500m range .£15.45

VTS00 High-power Room Transmitter

Powerful 250mW output providing excellent range and performance. Size 20mm x
40mm. 9-12V operation. 3000m range.. £16.45
VXT Voice Activated Transmitter

Triggers only when sounds are detected. Very low standby current. Variable sensitivity
and delay with LED Indicator. Size 20mm x 67mm. SV operation. 1000m range...£19.45
HVX400 Maias Powsered Room Transmitter

Connects directly to 240V AC supply for long-term monitoring. Size 30mm x 35mm.
500m range .. £19.45
SCRX Subcarrier Scrambied Room Transmitter

Scrambled output from this transmitter cannot be monitored without the SCOM decoder
connected to the receiver. Size 20mm x 67mm. 9V operation. 1000m range £22.95
SCLX Subcarrier Telephone Transmitter

Connects to telephone line anywhere, requires no batteries. Output scrambled so
requires SCOM connected to receiver. Size 32mm x 37mm. 1000m range

SCDM Subcarrier Decoder Unit for SCRX

Connects to receiver earphone socket and provides decoded audio output to
headphones. Size 32mm x 70mm. 9-12V operation £22.95

ATR2 Micro Size Telephone Recording Intertace

Connects between telephone line (anywhere) and cassette recorder. Switches tape
automatically as phone is used. Al conversations recorded. Size 16mm x 32mm.
Powered from line . .£13.45

*%x% Specials Kk x*x

DLTX/DLRX Radio Coatrol Switch

Remote control anything around your home or garden, outside lights, alarms, paging
system etc. System consists of a small VHF transmitter with digital encoder and receiver
unit with decoder and relay output, momentary or alternate, 8-way dil switches on both
boards set your own unique security code. TX size 45mm x 45mm. RX size 35mm x
90mm. Both 9V operation. Range up to 200m.

Complete System (2 kits)
individual Transmitter DLTX
Individual Receiver DLRX ..........

M8X-1 Ri-Fi Micro Brosdcaster

Not technically a surveillance device but a great ideal Connects to the headphone output
of your Hi-Fi, tape or CD and transmits Hi-Fi quality to a nearby radio. Listen to your
favourite music anywhere around the house, garden, in the bath or in the garage and
you don't have to put up with the DJ's choice and boring waffle. Size 27mm x 60mm.
9V operation. 250m range £20.95

£50.95
£19.95
£37.95

DerT. EE

SUMA

UTLX Ultra-miniature Telephone Transmitter
Smallest telephone transmitter kit available. Incredible size of 10mm x 20mm!
Connects to line (anywhere) and switches on and off with phone use.
All conversation transmitted. Powered from line. 500m range.............

TLX700 Micro-miniature Telephone Transmitter

Best-selling telephone transmitter. Being 20mm x 20mm it is easier to assemble than
UTLX. Connects to line (anywhere) and switches on and off with phone use. All
conversations transmitted. Powered from line. 1000m range ........... £13.45

STLX High-performance Telephone Transmitter

High performance transmitter with buffered output stage providing excellent stability
and performance. Connects to line (anywhere) and switches on and off with phone use.
All conversations transmitted. Powered from line. Size 22mm x 22mm.
1500m range ..... 3 : 4 : ivnmtcabandn - £16:45!

TIXS00 Signalling/Tracking Transmitter
Transmits a continous stream of audio pulses with variable tone and rate. Ideal for
signalling or tracking purposes. High power output giving range up to 3000m. Size
25mm x 63mm. SV operation..................... X i 1) £22.95

CD400 Pocket Bug DetectorALocator

LED and piezo bleeper puise slowly, rate of pulse and pitch of tome increase as you
approach signai. Gain control allows pinpointing of source. Size 45mm x 54mm. 3V
operation il E b .....£30.95
CD600 Professional Bug DetectorLocator

Mutticolour readout of signai strength with variable rate bleeper and variabie sensitivity
used to detect and locate hidden transmitters. Switch to AUDIO CONFORM mode to
distinguish between localised bug transmission and normal legitimate signals such as
pagers, cellular, taxis etc. Size 70mm x 100mm. 3V operation ................... .£50.95
QTX180 Crystal Controlled Room Transmitter

Narrow band FM transmitter for the ultimate in privacy. Operates on 180 MHz and
requires the use of a scanner receiver or our QRX180 kit (see catalogue). Size
20mm x 67mm. 9V operation. 1000m range .£40.95

.+-.£15195,

QLX180 Crystal Controlied Telephone Transmitter
As per QTX180 but connects to telephone line to monitor both sides of conversat-
tions. 20mm x 67mm. 9V operation. 1000m range. .£40.95

QSX180 Line Powered Crystal Coatrolled Phone Transmitter

As per QLX180 but draws power requirements from line. No batteries required. Size
32mm x 37mm. Range 500m. o tivbos .£35.95
QRX180 Crystal Controtied FM Receiver

For monitoring any of the ‘Q’ range transmitters. High sensitivity unit. Al RF section
supplied as a pre-built and aligned module ready to connect on board so no difficulty
setting up. Outpt to headphones. 60mm x 75mm. 8V operation ..........................£60.95

A build-up service is available on all our kits if required.

UK customers please send cheques, POs or registered cash. Please add
£1.50 per order for P&P. Goods despatched ASAP allowing for cheque
clearance. Overseas customers send sterling bank draft and add £5.00 per
order for shipment. Credit card orders welcomed on 0827 714476.

OUR LATEST CATALOGUE CONTAINING MANY MORE NEW
SURVEILLANCE KITS NOW AVAILABLE. SEND TWO FIRST
CLASS STAMPS OR OVERSEAS SEND TWO IRCS.

THE WoRrksHoPrs, 95 MAIN RoAD,

BAXTERLEY. NEAR ATHERSTONE,

DESIGNS
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WARWICKSHIRE CV9 2LE
VISITORS STRICTLY BY APPOINTMENT ONLY

Tel/Fax:
0827 714476
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EASY-PC, Schematic and PCB CAD

Over 18,000 Installations —BRITISH
in 80 Countries World-wide! DESIGN
e R :- PC/IXTIAT/
2:(383(8)2/ 486 with AWARD
Hercules, CGA, EGA 1989

or VGA display and

many DOS emulations. Ve o Lt
N / . ) I A e 033 g
¢ Design:- Single sided, o — T 5 AT AL ~

Double sided and

= #6) £3] 73] #87 5 162
Multi-layer (8) boards. Dt it R g oy ot
e Provides full Surface o Hee ¢ i
Crarne LY or Chasel 2 Javerte

Mount support.

e Standard output
includes Dot Matrix /
Laser / Ink-jet Printer,
Pen Plotter, Photo-
plotter and N.C. Drill.

e Tech Support - free.

« Superbly easy to use. Ly ‘:&‘Q%‘?"“‘" :

Options:-500 piece Surface Mount SYrﬁboI Library £48,
1000 piece Symbol Library £38, Gerber Import facility £98.

Integrated Electronics CAD Affordable Electronics CAD

i A.;{‘l}*_"}t i EASY-PC:Entry level PCBand | $196.00 | £98.00
i
L]

ﬂ' ' e H r}% Schematic CAD.

1111 — T v a— —= - —
[ I‘r - S h t C | EASY-PC Professional: Schematic $375.00 £195.00
> - Capture and PCB CAD. Links directly
‘Il ) chematic Capture il =1 |  to ANALYSER lll and PULSAR.
I ok AL MU EA ATl w15
E § ) T | e | PULSAR: Digital Circuit Simulator $195.00 £98.00

o0 e T ~ 1500 gate capacity.

t - S E———

| PULSAR Professional: Digital Circuit $375.00 | £196.00 |
Simulator
=y ~ 50,000 gate capacity. | - |
4 | ANALYSER HI: Linear Analogue Circuit $195.00 £98.00
| Simulator |
~ 130 node capability -
ANALYSER lll Professionatl: Linear
‘ Analogue Circuit Simulator
~ 750 node capability. = ==

| Sl 4 =
| Z-MATCH for Windows: NEW Windows $475.00 £245.00
based Smith-Chart program
for RF Engineers .

i
i
Wl
M

T
i
;
3]

| Analogue
i/~ &Digital |
¢ ___=|Simulation|

Hlitaany ! e b8 |

A

MH
[{EEIRELIEII S
1

T $376.00 | £195.00 |

. h n\“r/ T . - - p | FlLTDEeCsl;ig-:ri::(i:;:r:dipassive Filter i j275.00 :1j(i
- We operate a no penalty upgrade pplicy. You can USS prices UKE prices
Prices from UKE195 / USS$3T75 | secaesonimeioneprersionarvenionata | peofost | ek |
For full information, please write, phone or fax:- e TECHNICAL SUPPORT FREE FOR LIFE
e PROGRAMS NOT COPY PROTECTED.
Number One Systems o SPECIAL PRICES FOR EDUCATION.

UK/EEC: Ref. EVD, HARDING WAY, ST.IVES, CAMBS., ENGLAND, PE17 4WR.

Telephone UK: 0480 461778 (7 lines) Fax: 0480 494042 International +44 480 461778
USA: Ref. EVD, 1795 Granger Avenue, Los Altos, CA 94024

Telephone/Fax: (415) 968 9306 MASTERCARD, VISA Welcome.

‘adadal
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AMPLIFIERS from

= Y/NJIEH

UK Distributor for the
complete ILP Audio Range

BIPOLAR AMPLIFIER MODULES

Encapsulated amplifiers with integral
heatsink.

HY30P 15W Bipolar amp £9.95
HY60 30W Bipolar amp £12.62
HY6060 30W Stereo Bipolar amp £26.46
HY124 60W Bipolar amp (4 ohm) £20.69
HY128 60W Bipolar amp (8 ohm) £20.69
HY244 120W Bipolar amp (4 ohm) £27.38
HY248 120W Bipolar amp (8 ohm) £27.38
HY364 180W Bipolar amp (4 ohm) £42.86
HY368 180W Bipolar amp (8 ohm) £42.86

MOSFET AMPLIFIER MODULES

Encapsulated amplifiers with integral
heatsink.

SMOS60 30W Mosfet amp £23.15
SMOS6060 30W Stereo Mosfet amp £39.95
SMOS128 60W Mosfet amp £30.95
SM0OS248 120W Mosfet amp £42.50

CLASS A AMPLIFIER MODULE

Encapsulated Class A amplifier with integral
heatsink

HCA40 20W Class A amp £36.60
POWER SUPPLIES

Full range of transformers and DC boards
available for the above amplitiers.

100 VOLT LINE TRANSFORMERS

Full range of speech and music types for
amplifiers from 30 watt to 180 watt
PREAMPLIFIER MODULE

General purpose preamplifier for a wide
range of applications.
Prices include VAT and carriage

Quantity prices available on request
Write, phone or fax for free Data Pack

Jaytee Electronic Services
Unit 171/172, John Wilson Business Park,
Whitstable, Kent CT5 3RB. U.K.

Tel: (0227) 265333 Fax: (0227) 265331

TRANSMITTERS

AT LAST. A fully comprehensive, easy to

follow guide to building short range

micro transmitters. Packed with useful

information and circuits.

* How to build micro surveillance
devices.

* Radio mics.

* Tracking and signaling
transmitters.

% Only £3.95 inc p&p.

{Some of the circuits included can not be used legally in the UK) :

KITS

MICRO FM TRANSMITTER. 1 mile range, very small

including mic. Pick up on any FM radio. £6.95
TRACKING FM. Transmits a constant pulse tone that can be
used for direction finding, tracking cars or animals etc. £8.50
AM RADIO. Tuner and power amp that make a tiny AM radio.
Will drive a small pair of headphones. Easy to make and

fun to use. £€8.50
INFRA RED REMOTE CONTROL. Simple but effective remote
control of relay switch up to 10 metres. Ideal for car alarms,
light switches etc. includes 240V relay. £€10.50

MUSIC KITS PREAMPS POWER AMPS

Full range of on board units for guitars etc. — active tone
controls/boosters, wah wah and other effects kits — send for list.

Prices include P&P. Mail order only.
Make cheques and postal orders payable to:

J (61N

3 Bainbrigge Road, Headingley, Leeds LS6 3AD.
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For Windows
Runs on any PC runnig
Windows 3.1 in standa

or enhanced mode

PCB Designer

New service (Ofﬁce hours)

Credit Card Hotlme (0432) 3554145

s BT

"..at that price many users w:ll find it (PCB Designer)
preferable to the freeware competition, or the more
expensive commercial alternatives...'

"...I must have tried over a dozen PCB design programs
in the last few years and PCB Designer is certainly the

siest to learn and use...'
i R A Penfold

Everyday with Practical Electronics

Niche Software

22 Tavistock drive, Belmont, Hereford, HR2 7XN
Out of office hours (0432) 264 800 FAX (0432) 264 800

Please Note: Since PCB designa is so easy to use, and to keep costs down, PCB Designer has an On-Line

manual, in Windows Help format. A tutonial is also supplied online.
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MOTORS - BATTERY 1V-12V
3 Difterent Mode! Motors, £1, Order Ret: 35.
Spin to Start 3V DC Motors for model aircratt etc, 5 tor £1,
Order Ret. 134,
Casoeefte Motor 1-5-9V, powerful, speed increases with
voltage, £1, Order Ref: 224.
Mini Cassetie Motor 6V t0 8V working, £1, Order Ref. 944,
Hloh EfMiciency Motor for solar cetl worklng £1, Order Ref:

12\! Motor ex BSR record player, £1, Order Ref: 667.

9V Cassette Motor, brushless, £1 so Order Ref. 1.5P14.
Vae HP 12V D.C. Motor, Smiths, £4, Order Ret: 4P22.

YWHP 12V D.C. Motor, Smiths, £6, Order Ret: 6P1.

YWHP 12V D.C. Motor, Smiths, £8, Order Ret: 8P 14,

Y3 HP Motor (Sinclair C5) £18, Order Ret. 16P7.

Speed Control for 12V motors including Sinclau cs,
complete kit £16.

MAINS MOTORS WITH GEARBOXES
Sr.p.m. 80W, £5, Order Ref. 5P54.
25r.p.m. 80W, £8, Order Ret: 8P35.
S0r.p.m. 80W, £8, Order Ref: 5P168.
110r.p.m. 80W, £5, Order Ref: 5P172.
150r.p.m. 60W, £5, Order Ref: 5P169.
200r.p.m. 80W, £5, Order Ref: 5P216.
S00W Motor with gearbox & variable speed selection,
100r.p.m. upwards, £8, Order Ref: 5P220.
1 Rev Per 24hrs 2W Motor, £1, Order Ref. 89.
1 Rev Per 12hrs 2W Motor. £1, Order Ret. 80.
1 Rev Per 4hre 2W Motor, £1, Order Ret: 2P239.
1 Rev Per Hour 2W Extra Small Motor, 2 for £1, Order Ref:

§00.

12r.p.h. Motor, £2, Order Ret: 2P342.
20r.p.h. Motor, £1, Order Ref: 1010.
Yyr.p.m. 2W Motor, £2, Order Ref: 2P346.
1r.p.m. Motor, £2, Order Ref; 2P328.
4r.p.m. 2W Motor, £1, Order Ref: 446.
15r.p.m. 2W Motor, £2, Order Ret: 2P321.
25r.p.m. 2W Motor, £2, Order Ref. 2P322.
200r.p.m. 2W Motor, £1, Order Ref: 175.
250r.p.m. 2W Motor, £1, Order Ref: 750.

MAINS MOTORS
374 Stack Motor with 1/4” spindle, £1, Order Ret: 85.
Stack Motor 1% " with good length spindle from each side,
£2, Order Ref: 2PS5.
Stack Motor 1%"
2P203.
;‘Pouw by Crompton 0-06HP but little soiled, £3, Order Ref:

.with 4" long spindle, £2, Order Ref:

JAP Made Precision Molor balanced rotor reversible,
1500r.p.m., £2, Order Ref: 2P12.

12';% Motor by EMI 2-speed and reversible, £2, Order Ref:
Very Powerful Mains Motor with extra long (2%") shafts
extending out each side. Makes it ideal for a reversing
arrangement for, as you know, shaded-poie motors are not
reversible, £3, Order Ref: 3P157.

MOTORS - STEPPER
Mini Motor by Phillpe 12v-7-5 deg
data supplied, only £1, Order Ref: 910.
Medium Powered Jap made 1-5 degree step, £3, Order
Ref: 3P162.
Very Powertul Motor by American Philips, 10V-14V 75
degree step, £5, Order Ret: 5P81

MAINS TRANSFORMERS
SV 45A, £20, Order Ret. 20P16.
8V 1A, 2 for £1, Order Ref. 9.
8V 1A, £1, Order Ret: 212,
9V %A, 2 for £1, Order Ret: 266.
9V 1A, £1, Order Ret. 238.
10V 1A, £1, Order Ref: 492.
12V %A, 21or £1, Order Ret: 10.
12V 1A, £1, Order Ref: 436.
12V 2A, £2, Order Ret: 2P337.
15V 1A, £1, Order Ref: 267.
17V 1A, £1, Order Ret: 482.
18V %A, £1, Order Ret. 491.
20V 4A, £3, Order Ref: 3P106.
24V 1A, £1, Order Ref: 337.
30V 2%A, £4, Order Ret: 4P24.
36V 3A, £3, Order Ret: 3P14.
40V 2A, £3, Order Ref; 3P107.
43V 3%A, £4, Order Ref: 4P14.
50V fully shrouded, £5, Order Ref: 5P139.
50V 15A, £20, Order Ref: 20P2.
90V 1A, £4, Order Ref: 4P39.
675V 100mA, £5, Order Ref; 5P166.
3kV 3mA, £7, Order Ret: 7P7
4kV 2mA, £5, Order Ref: 5P139.
8-0-8V 10VA, £1, Order Ref: 261
$-0-9V 5VA, £1, Order Ret: 661
12-0-12V 2V 3VA, £1, Order Ref: 636.
12-0-12V 6VA, £1, Order Ref. 811.
15-0-15V 1VA, £1, Order Ret: 937.
15-0-15V 15VA, £2, Order Ret: 2P68.
18-0-18V 10VA, £1, Order Ref: 813.
20-0-20V 10VA, £1, Order Ref: 812.
20-0-20V 10VA, £2, Order Ret: 2P85.
20-0-20V 20VA, £2, Order Ret: 2P138.
20-0-20V 80VA, £4, Order Ref: 4P36.
36-0-38V 20VA, £2, Order Ret: 2P158.
90-0-90V 100VA, £4, Order Ref. 4P39.

SPECIAL TRANSFORMERS
15VA gives 1V, 7V, 8V, 8V or 10V, £1, Order Ref: 744.
8V + 8V 200VA, £18, Order Ref. 15P51
38V-0-38V 150VA with regulator winding, £10, Order Ref:

step, quite d,

10P36.

250V-0-250V 60mA with 6-3V 5A additional winding made
for vaive circuits, £8, Order Ref: 5P167.

230V-115V auto transformer 100VA, £2, Order Ret. 2P6.
Ditto but 10VA, £1, Order Ref: 822.

Ditto but 150VA, £3, Order Ret: 3P142.

Ditto but 1kVA, £20, Order Ref: 20P.

ISOLATION TRANSFORMERS
230V-230V 10VA, £1, Order Ref: 821
230V-230V 150VA, £7.50, Order Ret. 7.5P.
%-mv with adjustable tappings 250VA, £10, Order Ret:
10P97.
440V-240V 100VA, £10, Order Ref: 10P115.

BARGAINS NOT

PREVIOUSLY
ADVERTISED

Speed Coniroller for 12V D.C. Motors. Suitable for the
C5 and other D.C. motors with horsepowers up to
one-third. Gives very good control t0 speed. Uses
MOSFETS and is based upon a circuit given in the
Model Engineer some time ago. Complete kit with
case and separate motor reversing switch, £18, Order
Ref: 18P8.

Slightly Faulty Insulation Testers. Ex-British Telecom.
They are also a multi tester, Ref: 9083. Moving coil
movement is guaranteed to be okay and the instru-
ment has not been pered with. S

with circuit diagram, £3, Order Ret: 3P176.

Fig-8 Flex. Fig-8 flat white pvc, flexible with 0-4 sq. mm
cores. |deal for speaker extensions and bell circuits.
Also adequately insulated tor mains lighting. SOm coil
£2, Order Ref: 2P345, 12m coil £1, Order Ret. 1014.
Friediand Underdome Bell. Their ref. 792, a loud
ringer but very neat, 3" diameter, complete with wall
fixing screws, £4, Order Ref: 4P75.

A very slow Geared Motor. Does just one rev. in five
minutes, very good make {Crouzet), mains operated,
£3, Order Ref: 3P175.

High Voltage Caps. Ideal if you are making laser
power supplies or ionizers, p.c.b. mounting, 2000V
working, 12NF + or — 5%. 4 for £1, Order Ref. 1007.
Quantity price 15p each + VAT for 350 lots.

Powertul Waterproof Speaker. 3" diameter, 8 ohm,
12W. Can be completely submerged. only £1.50,
Order Ref: 1.5P27.

Extension Lamp. Real motorists friend. Will take 60W
lamp and can be hung or gripped or held by its own
moulded handle. A real bargain, price £4, Order Ref:
4P31.

12V 10A Switch Mode Power Supply. For only £9.50
and a little bit of work because you have to convert
our 135W PSU. Modifications are relatively simple —
we supply instructlons S|mply order PSU Ref: 9.5P3
andr ils, price still £9.50.

its Lawn Mowing Time. We can still supply a very
flexible 2-core cable ideal for Black and Decker and
similar tools and at only 10p a meter. Minimum 20m
for £2, Order Ref: 2P20.

WHEN YOU ORDER THIS MONTH
You will receive our current newsletter
and two lists giving details of well over
1,000 of our special bargains.

Field Telephone Bargain. You can have a really
modern field telephone. Ex-British Telecom but refur-
bished, almost as new. Original cost over £100 each,
yours for only £15, Order Ref: 15P52. These normally
work in pairs and require only PP3 batteries to call
each other. We still have a few of the old field
telephones and you can have them at a very low
price, only £8.50 but you will have to make your own
handle to wind the ringing generator.

Are you Making a Mini Bug? We can offer the ideal
box. White plastic without any decoration or printing.
This has an on/off switch in the top left-hand corner
and a hole just above to take telescopics or wire
aerial. The case is large enough to take a PP3 battery
and a p.c.b. and when finished it will have a realty
professionat look. Box with switch £1, Order Ref:
1006, size approx.4” x 37 x 14" thick.

Making lonisers or Other High Voitage Devices? We
have big stocks of 1, 1% and 2kV caps. Mostly tubular
but some oblong p.c.b. mounting types. In small quan-
tities 25p including VAT? in 500's or more 15p + VAT.
Battery Operated Solenoid. Will work on 474V but is
best at 6V. Quite compact, only 35mm long and 14mm
square. Has a very good pull, 2 for £1, Order Ref:
1012

Siren/Hooter/Klaxon. It isn’t any of these— it does the
same job but is quite nice to look at and could even be
described as ornamental. It is Swiss made and in a
grey plastic case, could be free standing or screwed
down indoors or out. It is mains driven and when
switched on it makes a shocking noise (its loudness is
adjustable). You could switch it on to scare an in-
truder or arrange for your burglar alarm to do the
same. Price £5, Order Ref: 5P226.

Another Remarkable Low Priced Offer. Our burglar
atlarm, Order Ref: 10P76. This is ultrasonic and is a
complete transmitter and receiver. The transmission
is reflected back by a person or object and it triggers
the alarm, which can be noiseless or very noisy, as
you wish. These were originally made to sell at over
£40 each but if you just want one the price is £10 or a
box of 12 tor £100.

Twin Cassette Mechanism. We have just acquired a
large quantity of these, all brand new and intended to
be incorporated in a midi system. Itis a complete twin
cassette mechanism with all the controls and tape
counter. Only £2, Order Ref: 2P351.

Unusual Motorised Pump. Mains operated, the motor
is coupled to a small bellows pump, to which flex
tubes can be connected. Won't give a big tlow but it
will lift and can develop quite a pressure. Price £4,
Order Ref: 4P77.

Solenoid Valve. |s mains operated but the flow stops
when it is switched on, price £3, Order Ref: 3P178.

POWER SUPPLIES - SWITCH MODE
(all 230V mains operated)

Astec Ref. B5S1052 with outputs: + 12V 0-5A; — 12V
0-1A; +5V 3A; +10V 0-05A; +5V 0-02A unboxed
on p.c.b. size 180 x 130mm, £5, Order Ref: 5P188.
Astec Rel. BM41004 with outputs: +5V 3%A;
+12V 1:3A; — 12V 0-2A; £5, Order Ret: 5P199.
Astec No. 12530 + 12V 1A; —12V 0-1A; +5V 3A;
uncased on p.c.b. size 160 x 100mm, £3, Order
Ref: 3P141,
Astec No. BM41001 110W 38V 2-5A; 25-1V 3A part
metal cased with instrument type main input
socket and on/off d.p. rocker switch, size 354 x
118 x 84mm, £8.50, Order Ref: 8.5P2.
Astec Model No. BM135-3302 +12V 4A; +5V
16A; — 12V 0-5A, totally encased in plated steel
with mains input plug, mains output socket and
double-pole on/off switch, size 400 x 130 x 65mm,
£9.50, Order Ref: 9.5P4.

POWER SUPPLIES - LINEAR
(all cased unless stated)
4-5v DC 150mA, £1, Order Ref: 104,
SV DC 2% A PSU with filtering and voltage
regulation, uncased, £4, Order Ref: 4P63.
8V DC 700mA, £1, Order Retf: 103.
8V DC 200mA output in 13A case, £2, Order Ref:

‘2P112.

6-12V DC for models with switch to vary voltage
and reverse polarity, £2, Order Ref: 2P3.

9V DC 150mA, £1, Order Ref: 762.

9V DC 2-1A by Sinclair, £3, Order Ref: 3P151.

9V DC 100mA, £1, Order Ref: 733.

12V DC 200mA output in 13A case, £2, Order Ref:
2P114.

12V 500mA on 13A base, £2.50, Order Ref: 2.5P4.
12V DC 1A filtered and regulated on p.c.b. with
relays and piezo sounder, uncased, £3, Order
Ret: 3P80.

Amstrad 13-5V DC at 1-BA or 12V DC at 2A, £86,
Order Ref: 6P23.

24V DC at 200mA twice for stereo amplifiers, £2,
Order Ref: 2P4.

9-5V 60mA A.C. made for BT, £1.50, Order Ret:
1.5P7.

15V 320mA A.C. on 13A base, £2, Order Ref:
2P281.

AC out 9-8V at 60mA and 15-3V at 150mA, €1,
Order Ref: 751.

BT powsr supply unit 206AS, charges 12V battery
and cuts off output should voltage fall below
pre-set, £18, Order, Ref: 16P6.

Sinclair Microvision P.S.U., £5, Order Ref: 5P148.

LASER AND LASER BITS
2mW Laser, Helium Neon by Philips, full spec.
£30, Order Ref: 30P1.
Power supply for this.in kit form with case is £15,
Order Ref. 15P16, or in larger case to house tube
as well, £18,00, Order-Ref: 18P2.
The larger unit, made up, tested and ready to use,
complete with laser tube, £69, Order Ref: 69P1.

SOLAR CELLS AND PROJECTS
100mA solar cell, £1, Order Ref: 631.
400mA solar cell, £2, Order Ref: 2P119.
700mA solar cell, £3, Order Ref: 3P42.
1A solar cell, £3.50, Order Ref: 3.5P2.
3V 200mA solar cell, £2, Order Ref: 2P324.
15V 200maA solar cell, £15, Order Ref: 15P47.
Solar Education Kit with parts to make solar fan,
£8, Order Ref: 8P42.
Solar kits - make vintage gramophone, £7.50,
Order Retf: 7.5P3.
Make Hellcopter, £7.50, Order Ref: 7.5P17.
Make Monoplane, £7.50, Order Ref: 7.5P18.

The above prices include VAT but please add £3
towards our packing and carriage if your order is
under £25. Send cheque or postal orders or
phone and quote credit card number.

M & B ELECTRICAL

SUPPLIES LTD

Pilgrim Works (Dept. E.E.)
Stairbridge Lane,

Bolney,
Sussex RH17 5PA

Telephone: 0444 881965

(Also Fax but phone first)

Callers to 12 Boundary Road,
Hove, Sussex.
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I = — BREADBOARDS - CAPACITORS - SOLAR CELLS -
= S =2 e e e e e == HEATSHRINK - ETC
—  —— — —_ = S =S = _T= T = = | SOLARCELL2volt150mA max, size 60 x 100mm £1.35 each 5for £6
=S=ct=E f= = = T=EtTE=EsTE &= = | BNC SOCKETS 50 ohm single hole fixing 50p each 10 for £4.00
e e mEmm == - { — = —_—
s = ——— o - — — e o — == MERCURY TILT SWITCH BREADBOARD
- e = e et e e = = S Ce/dm A= = Standard on/off £1.00 each 173 X 65mm 840TP £5.25 each
o= A~ R — = S = = 4 Contact (Directional) £1.50 each TEXTOOL ZIF SOCKET
T T T e e/, e == PIEZO VIBRATION SENSOR 28 pin zero insertion socket £5.95 each
with data sheet £1.00 each
ELEC TRONIC COMPONEN TS CAPACITOR 10,000 mfd 25 voit with fixing clip 60p each

- EPROMS 27C256 - 30 27C512 - 25. Once programmed bul never used eprom.
PROJECT BOXES A range of high quality boxes moulded in black high impact ABS. Mounted on a plastic carrier, can easily be removed from the carrier or used with a

easily drilled or punched to produce a professional looking end product low insertion force socket.
gFE ‘;45 L6 2"45 '::F“%E 27C256 £1.00 each 6 for £5.00 27C512 £1.20 each 5 for £5.00
S 0. Suitable low insertion force socket 28 pin 40p each 3 for £1.00
T4 m 57 2 £0.92 e Ry A DA LY MULTITURN PRESETS 20mm RECT, 1K, 5K, 10K, 20K, 50K, 100K 1MO
MB1 79 61 40 £1.35 0-12 Ohm 5W 30p each 40p each, 3for £1.00
MB2 100 76 a1 £1.47 0-10 Ohm 25W 80p each 100db PIEZO SOUNDER
MB3 118 98 45 £1.71 1-00 Ohm 50W £1.00 each 2KHz note, 3-12V d.c. 40Ma, 45mm dia. x 26mm £1.76 each
MB4 216 130 85 £5.19 2:20 Ohm S50W £1.00 each SOUND BOMB Two tone alarm sounder incorporating four piezo elements In white
MB5 150 100 60 £2.35 39 Ohm 50w £1.00 each plastic box. 100db 12V D.C. £5.99
MB6 220 150 64 £3.95 10-00 Ohm 100W £2.00 each MINIATURE HORN SIREN 100db two-tone Piezo siren 12V D.C £5.17
MB7 177 120 83 £3.42 2:2 kOhm 50W £1.00 each VIBRATION SENSITIVE ALARM BOARD WITH PIEZO SOUNDER
MB8 150 80 50 £2.22 Originally a bike alarm. There is a short delay after activation then the piezo
All sizes are in millimetres sounder operates for a preset period. £3.76 each
MICRO SWITCH roller arm operation spdt 40p each or the above alarm board with custom designed case, fixing clip and keyswitch  £9.95
MINIATURE TOGGLE SWITCHES MOSFET INFRA-RED BREAK BEAM Transmitter and receiver p.c.b. with 2 lens assemblies
spat 60p each  spdt 3 position c/off 70p each RFM70ON60 12V d.c. supply. These are ex-installation units and are not guaranteed to be
dpdt 70peach  dpdt 3 position c/off 80p each | 70A 50V 250w | working. £4.96 pair
spdt o : £4 11 each RECHARGEABLE BATTERIES £7.64 each
pdt blased 60peach  spdt 3 position c/off biased both ways 70p each
hA AA (HP7) 600 mAH £1.02 each C (HP11) 1200 mAH £2.29 each
dpdt 3 position ¢/off biased one way 80p each
TO MAK | D (HP2) 1200 mAH £2.40 each PP3 8.4V 100 mAH £4.77 each
MINIATURE PUSH TO MAKE SWITCH 50p each EL QURESCENT LIGHT INVERTOR. Drives an 8 watt tube directly from 6V d.c. Data
DIL RELAYS 5 voltdp/changeover 60p 10 for £5.00 supplied £4.50 each
12 volt dp/changeover 80p 10 for £6.00

RELAY 10 amp contacts sp/changeover 12 volt coil £1.20 each
CARHORNIRERAY in- metalican withitixing lug, ‘D’ CONNECTORS £ 1 .00 BA RGAI N PAC Ks

s/pole on 10 amp contacts  £1.00 each 6 for £5.00

" plug socket cover
20 AMP RELAY dp on 12 volt coil 9pin  30p 30p 35p SUB-MINIATURE TOGGLE SWITCHES
£1.50 each 4 for £5.00 15pin  40p 40p 35p P.C.B. Mounting
REED RELAY 12 volt 50p each 10 for £4.00 25pin 50 50p 40p BO1 S.P.on 4 for £1.00
240 VOLT AC RELAY. 3-pole c/o 10 amp 4 P BO2 D.P.on 3tor £1.00
contacts £1.50 each 4 for £5.00 BO3 3xD.P. 3 pos, centre off
SEMICONDUCTORS - TRANSISTORS - ICS - DIODES - REGULATORS - ETC sl s A i Ty g ey
VOLTAGE REGULATORS SPECIAL OFFER BOO6 DIL SWITCHES 12-way 90° sp on 2 for £1.00
;amp ;gg%g/%%/;&zlyll 33pheach 7905/7912/7915 all 39p each PROJECT BOX BOO7 12 x PP3 BATTERY SNAPS
amp p eac BOO8 1x CAPACITOR 1 FARAD 5.5 VOLT 20mm dia. x 7mm high
100mA 78L05/78412/78L15 all 26p each. 79L05/79L12/79L 15 all 29p each In white BOO9 INSTRUMENT KNOBS (0.25" SHAFT) High quality grey plastic knob, collet
Adjustable LM317T 70p each. LM723 29p each, L200 £1.28 each high i {ABS fixing 15mm dia, 5 for £1.00
Transistors TIP2955 70p each, TIP 3055 70p each igh impact BO10 as above but 29mm dia, 3 for £1.00
2N3053 29p each, 2N3055 70p each, 2N4403 28p each, 2N3819 40p each 50x 70 x 25mm BO11 4 x MAGNETIC EARPIECE 8 ohm with 3.5mm plug
MICRO IC'S =Z80A CPU £1.20; Z80A PIO £1.50; Z80B SIO-1£4.00 60p each 10 for £5.00 gg:g : ix fﬁéﬁlﬁ;!nglmggliiaggﬂ
Smm rnd red/yel!owlgreer?aPnTthDEVICEs b EE&) each 12 for £1.00 any mix gg:g g" ffgz.?g‘sppégggsf"‘:gs'g{%?iC°":‘:C"‘;80 S e ;
5mm rnd high brightness red/green 20p each 6 for £1.00 any mix lr:an Ome chms T arkes €35.than <ojlohmsiin cayilaly doreater,
5mm rnd flashing red 60p each, yellow/green 70p each BO16 1x KEYPAD 20-key in 5 x 4 matrix bubble type switch contacts
5mm rnd bi-colour 35p each, tri-colour 45p each BO17 2x PIEZO BUZZERS approx 3 10 20 volt d.c
lL.Eg mounttet(ij in chglami ttzlezellre%. yelllow orgreen Py 30p f‘agh'- 4 ":01' g(‘) BO18 5x 78M12 VOLTAGE REGULATORS positive 12V 500mA
mounted in a black bezel red only p each, Sforkl. BO19 4 x TLOB2CP bi-fet op-amps
PLASTIC BEZEL for 5mm rnd leds 10 for 40p BO20 20 x ASSORTED LEDS full spec. various shapes and sizes
High brightness bi-colour |.e.d., rectangular, red/green, two leads 40p each BO21 3 x INFRA-RED DIODE TX/RX PAIRS made by Honeyweli(no info)
TEMPERATURE PROBE BOZZ?:;\::NSTANT CURRENT LED 5mm round. red 2-18V d.c. or a.c. nominal
High quality probe made for the medical profession. Consists of a resistive sensor
BO23 50 x IN4148 diode
mounted in a plastic covered probe with a 1 meter curled lead. Temp. range —40 to BO24 2 x INFRA-RED TRANSISTOR FPT5133
150°C. Resistance at: 150°C 188.3 ohms; —40°C 336.5 kohm; 25°C 10.0 kohm * 70 ohms. BO25 5 x DIACS
The original price of these probe;;gss?l?rrlﬁgonogélédma supplied. OUR PRICE £3.76 B026 3 BDX33C 10 amp 100V npn transistor
BO27 12 x 2N3702 Transistor
Gives a timed relay closure following a momentary input. Requires 12V d.c. supply SP c/o BO28 12 x 2N3904 Transistor
relay output LED indication. 19 ditferent time intervals from 25sec to 35min 20sec. £5.98 each. 8029 12 x BC337 Transistor i
UNIVERSAL BELL TIMER BO30 4 x LM317T Variable regutator mounted on a small heatsink
. - = BO31 2 x MANG6610 2 digit 0.6 7 segment display Com anode. amber
10 or 20 minute bell cut off +ve or — ve trigger* timed relay contacts. £4.96 BO32 3x PHONO TO PHONO LEAD 63cm long
ALARM CONTROL UNIT BO33 15 x RECTANGULAR RED LEDs 6 x 6 x 2mm stackable
i i A ; BO34 1x PHOTO SENSITIVE SCR mounted on a PCB, data sheet supplied
Single zone alarm control unit built into a domestic light switch box. Ideal for home, B035 4 x IEC Panel Mounting Mains Plug Snap fix
caravaniboatigarageshedicic BO36 5x ASSORTED PIEZO TRANSDUCERS
Facilities: — Normally closed loop for pir sensors, door/window contacts etc. Normally BO37 5 LENGTHS OF HEATSHRINK SLEEVING 8mm dia. 400mm |
loop for pressure mats. 24-hour loop for personal attack button Visual indication & o049
:’h':’t’:he clEr iopeqationall Aisradtle BO38 25 x CERAMIC DISC CAPACITORS 0.1 mfd 63V
O SIREN BO39 15 x MONOLITHIC CERAMIC CAPACITORS 0.1 mfd 63V, in a dil package
entry/exitdelay. Automatic systemreset. | 451t 4o for external 115d £8.95 BOA40 25 x ASSORTED ELECTROLYTIC CAPACITORS PCB mounting usetul values
Alarm output cmos logic tevel olfigcloriexterna Jite ilucy d BO41 25 ASSORTED PRE-SET RESISTORS
TE WITH NST! 1 BO42 6 x 3-5mm LINE JACK SOCKETS (mono)
:SIBCAEMSSHMUPRLEE Pfssws 153:: :!E?J si%ggfg:&at?is B4 S MU A C K L HS (mono)
N 3 8 BO44 8 x 3-5mm CHASSIS SOCKET {mono)
Brand new passive infra-red sensor, measures only BO45 2 x TRIACS 800 volt 8 amp
33mmW x 24mmH x 29mmD. Logic level output. Full data BO46 12 x BC213L Transistor
and application notes supplied. BO47 12 x MIN SLIDE SWITCH dpdt
EX INSTALLATION SENSORS tested working. BO48 15 x MIN CERMET TRIMMER POTS (good range of values)
Type 1. Measures 180 x 112 x 70mm with walk test led, relay output BO49 1x PCB WITH TWO LARGE LEDS 15mm square, one red and one green
and tamper protection. 12 volt dc supply required 28.50 each BOS0 1 x12v DC RELAY 4-pole ¢/o with plug in base
Type 2. As above but a smalier unit 123 x 62 x 50mm £11.75 each BOS51 4 x LM324 quad op-amps
Type 3. Celling mounting passive, infra red sensor 360" detection, 12V d.c. supply relay BOS2 4x 555 Timer
output, tamper circuit and pulse count option, Data supplied. £15.70 each 38553 g;:fg&‘(’;f;’"gde
Please note: There may be variations in the size DOOR/WINDOW CONTACTS BO55 20 x IN4007 diode
of the above passive Infra red sensors depend- |Surace or flush mounting, white BO56 1x SLOTTED OPTO
ing on stock at the time of ordering. But the unit £1.10 each BOS7 1x DACO8 Digital to analogue convertor with data
will certainly be within the stated sizes. . JUNCTION BOX BOS8 4 x OPTO ISOLATOR
DUAL TECH SENSOR Microwave and passive L¥hite6way 5% BO60 3 x C106D Thyristor
Iinfra-red combined. Separate led indication for each function. Measures 120 x 75 x 3821 5; 78Mggl\{.gl§u'g“£::££guumns positive 5 volt 500mA
50mm. 12 voitd.c. supply, Relay output. Tamper protection. £29.95 each 2 10x T;Iease u:; order code when ordering the bargain packs
ALARM CONTROL PANEL ST3000

Please make cheques and postal orders payable to Mailtech.
All prices include VAT,
Please add £1.00 postage to all orders.
At the moment it is not possible to have a full telephone answering
service. But we will have the phone definitely manned on Tuesdays,
Wednesdays and Thursdays between 10am and 4pm.

*Wire free alarm control panel, detectors communicate with the
panel by means of radio transmitters®. Speech synthesis for pro-
gramming and general operating guidance®. Built in user pro-
grammable telephone dialier*. Up to 32 transmitters can be be
used’. Programmable exit/entry and bell timers®*. Programmable
user codes.* Full installation data supplied, the only thing that has
to be handwired Is the output to the siren/bell unit {not supplied).

These control panels cost over £300.00. Yours for only £59.95. H

Suitable PASSIVE INFRA SENSOR/TX £25.85 SR TEoS Dept EE, Mailtech

Battery operated, available in 8m range, 10m range or 25m range. OFFER PO Box_ 16 Ludiow

. I ' }JNIXERSALTX , 500 5mm round Shropshire SY8 4NA
or connection of normally open or closed contacts e.g. door RED LEDS £25.85

window switches, pressure mats etc £17.63 Tel/Fax: 058 474475

) Everyday with Practical Electronics, July, 1994
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NEW EJH?J@NQ

The new enlarged
Catalogue is out now!

Included in this issue:

» A further 16 extra pages

» £200 worth discount vouchers
» 100’s new products

» 256 pages, 26 sections, over 4000 products from
some of the worlds finest manufactures and
suppliers

» Expanded entertainment section with in-car amps,
speakers, crossovers and low cost disco equipment

» Further additions from Europe's leading kit
manufacture - Velleman

» Available from most large newsagents
or direct from Cirkit

» Send for your
copy today!

Cirkat

CIRKIT DISTRIBION LTD

Park Lane ' Broxbourne : Hertfordshire - EN10 7NQ
Telephone (0992) 448899 - Fax (0992) 471314

Everyday with Practical Electronics, July, 1994

Join the 1000’s who protect their property
with Autona equipment.

LATEST 2000 SERIES CONTROL UNITS

Budget
* Auto reset 2050 version. REKE]
2 sultable for all sizes var
% Self Testing otinstallations. 3
1 Key-oper- —
* Int.elllgent 21 5 ated full RCERE]
exit delay feature unit with zone 0
. switching and very
i * S|mp|e simple operation.
operation 225 Digital key-
: i 4.
20k Choiceof  SED oad version BpRE
Models code of 2-12 digits plus fuil
specifications

Colour brochures available on these exciting new units. CALL TODAY!

i MINIATURE PASSIVE INFRA-RED R
Switchable Dual range, detects Intruders up to 6 or 12 metres.
This advanced sensor operates by detecting the body heat of an
|

intruder moving within the detection field. Slow ambient changes such
as radiators, efc. are ignored. Easily instalied in a room or hallway.

Providing reliable operation from a 12V supply, it
Quantity 9 £ Y
discounts uality control unit. Supplied with full instructions.
£16.95 ) B pp
- VAT units. Size 80x60x40mm

COMPLETE
SECURITY SYSTEM

ONLY £63.95 + var

DIRECT FROM THE MANUFACTURER
INCLUDES LATEST MICRO CONTROL UNIT, PASSIVE INFRA-RED
SENSOR, SIREN & BELL BOX, CONTACTS, CABLE, ETC.
EASY TO INSTALL - SIMPLE TO USE
CALL FOR FULL DETAILS TO-DAY!!
Plus complete range of systems and accessories.

v

is ideal for use with the CA 1382 or equivalent high

e ETEC LR ) BN BB

%* AUDIO MODULES *

AL 12580-125W AMPLIFIER

A rugged high powered module that is ideal for
use in discos & P.A. Systems where powers of up
10 125W, 4 ohms are required. The heavy duty
output transistors ensure stable and reliable
pertormance. it is currently supplied to a large
number of equipment manufacturers where
rehability and performance are the main -
considerations, whilst for others its low price is o’
the majyor factor. Operating from a supply

voltage of 40-80V into loads from 4-16 ohms.

A popular module with tens of thousands
instalied. Ideal for domestic applications 26 55
Supply rail 20-50V with loads of 8-16 ohms, htvre;
MM 100-BUD 3-INPUT MIXER

With a host of features including 3 individual ievel controls, a master volume
and separate bass and treble control, it provides for inputs for microphone,
magnetic pick-up and tape, or second pick-up {selectable), and yet costs
considerably less than competitive units.

This module is ideal for discos and public
address units and operates from 45V-70V.

As MM100 with two guitar + 1 microphone RS .
input intended for guitar amplifier applications -

COMPLETE AUDIO RANGE FROM 10-125W.
SEND FOR DETAILS TODAY
A AUTONALTD
DEPT EPE 74 ]
51 POPPY ROAD - CEL
PRINCES RISBOROUGH
BUCKS HP27 9DB

Carriage add £2.00

Export 10% - minimum £2.00.
Credit Card orders Immediate dispatch.
UK orders add V.A.T.

FAX: (0844) 347102

Tel: (0844) 346326
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All Prices

135 Hunter Street E!
R inciude V.A.T.

Burton -on - Trent mauss
Staffs. DE14 2ST miaam E Add £3.00 per
ELECTRONICS LTD Tel 0283 565435Fax 546932 EE145 order p &p

SHOP OPEN 9-5 MON-FRI. CLOSED SAT --- OFFICIAL ORDERS WELCOME

@’ﬁe‘ MICROCONTROLLER] 'COMSTEP’ P.C. COMPUTER 12VEPROM ERASER
Pl TREASURE HUNTER STEPPING MOTOR INTERFACE A safe low cost eraser for up to 4 EPROMS at a time

irl g‘?smt‘r\mngo minutes. Oplm?tas fml;nI at 2\:ksupply
v q a q . Used extensi mobi - up:
T:;illa‘?&s‘ MAGtENTA DE?\IG':‘: h'ghl‘h An exciting project supplied with two 200 step motors, t(ialing eLunpmenetxlrelnlsl:;eﬁvelg'etc?AII:O“:?I educa-
Isf Ilet sensfl Ive — wit d“ d°°m:“ interface board, and easy to use P.C software.

of all timing functions and advanc Allows independent conmtrol of both motors — speed,

tional situations where mains supplies are not al-
lowed. Safety interlock prevents contact with UV.

college project.

KIT444........................ £22.37
3 BAND SHORT WAVE RADIO

Covers 1.6 to 30MHz in three bands using
modern miniature plug-in coils. Audio output

1 @ Efficient quartz controlled
microcontroller pulse generation.

¢ @ Full kit with headphones & all zero. Toroidal mains trans-
i hardware former. Kit includes punched

and printed case and all
LK.'T.837;‘;".:';";"_“"_'£_63.'9_5J parts. As featured in April
1994 EPE. An essential piece

meters indicate Volts and
Amps. Fully variable down to

: T':f 599?’*‘"9’;‘“_’“"':;;: : c(i:irection, number of ste;l)s, and F;\alf/full 1szt\e/p1 Amgdg. KIT790.....cccociviivennanen £28.51
t . i
" .ew cucu.|. esign " s:nr;ecatrs:dto rci:&r:'plgta%r parallel port. Requires MOSFET 25V 2.5A
® Highstability ppyande : (Printer  POWER SUPPLY
1 driftcancelling 1 KIT 846 (with 2motors) ...........e.... £62.99 Iead £5.00) High performance design has made this one of our
le Easy to build i CA|:'SSIC sn;;. 1;wcf) pangl ge;eff |ndu§ate Volts ‘gnq
! & use : MOSFET Mkll VARIABLE control fféﬁrﬁ%ftz{'s?;'\'.' Bt;ggedo?t:v:er: MOSFET out-
@ No ground BENCH POW ER S UPPLY put stage. Toroidal mains transformer.
I effect, works | 0-25V 2-5A KIT76S.....cccovvevvrennnnn. £56.82
) e gy L ' INSULATION TEST
! @ Detects goid, | Based ohloun Mk design and A reEtElJe and negelocuoEnEteEeﬁwhlch checks
] silver, ferrous & | Preserving a", the fqatU(es, insulation resistance of wiring and appliances etc..
1 non-ferrous i but nov7 with swnchmﬁ :L gtﬁfvﬂl;s The unll is battery poweredofmmp‘l:
- e u
1 metals 1 girghreergu eaf;:::rlen(f:(;r ?au: =i 100 Megohms can be read easily. A very popp:,ular
1
1
1
1

is via a built-in loudspeaker. Advanced stable
design gives excellent stability, sensitivity and

DlGlTAL LCD TH ER MOSTAT of equipment. selectivity. Simple to build battery powered cir-
A versatile thermostat using a thermistor probe and auip 4 fi‘,‘,:‘,'sz?fﬁ.',"g:v’ vast number of stations at all
havin% an l.c.d. display. MIN/MAX memories, -10 KlT 845 ............ £6495

to 110 degrees celsius. or can be set to read in KIT718. .o, £30.30

Fahrenheit. Individually settable upper and lower
switching temperatures allow close control, or alter- U LT RASO N | C P EST S CA R E R
natively allow a wide ‘dead band’ to be set which

I S ) R s [t e Pl
house ventilation or heating control, aquaria, home f'of“ newly sown areas,
brewing. etc. Mains powered, 10A SPCO relay out-  fruit, vegetable and flower

DIGITAL COMBINATION LOCK

Digital lock with 12 key keypad. Entering a
four digit code operates a 250V 16A relay
A | anti- pe circuit permi the relav

away

U
L
put. Punched and printed case. beds, children’s play areas, ; ﬁ::f'dc:ge?:tes from 12V Dnlle‘g case brushed
KIT841.....coooeveeveen. £29.95 patios etc. This project A ‘;'(“I’Z‘I:“gza"p’d T
i | f  EEEEETEE 2 Kl 840...........coii .
PORTABLEULTRASONIC  Divesoond wheen oot 5
PEsT SCARER visiting animals. r;J E.E. TREASURE HUNTER

A powerful 23kHz ultrasound generator in 8 com-
pact hand-held case. MOSFET output drives a

SCARER & P... METAL DETECTOR

P eretial e waa e e st 2 @ KIT INCLUDES ALL ,':1" K'm e
output is designed 1o give output with: COMPONENTS, PCB & CASE @ COMPLETELY agtla A8 MG,
outany special setting up. INAUDIBLE TO gg(\:l;ﬁnp:g:esi 2

KIT842. ..o £2256 @ EFFICIENT 100V HUMANS Quartz crystal
DIGITAL CAPACITANCE Low CommenT o UPTOAMETRES  emueleccrcu

MOSFET coil drive.

METER @® LOW CURRENT DRAIN RANGE D.C. coupled
A ealy profesional locking prcject Kit 18 86D KT Ref. 812.....coccvrevrserrvncorsnsnsnsnrne £14.81 Fonkitiaiuces i

[l with a N an 4) ront nel, case. 3
p.c.b. and aﬁuc:mponentg. Quanz cor?tarolle: ::- (’:’a(:S(Be; andle, HEADPHONES
Spoed cperton. st ot bomt e Y mear 9% IONISER search coil ® EFFICIENT
and pF ranges give clear unambiguous read out of A highly eff mains p ‘M“ g lon G t'hal clears the air by CMOS DESIGN

nd fi fi F lising positi laimed health be d th n

to lhous:nds of uF. fomafew et up removing du::(a::?pollen fro';"tshe a?rn:n%zll’:annge:n:oke ;:n':ts:le: e(:‘gs(se\/:gu'asl?v' @® POWERFUL COIL

nothing torun and is Uses five point emitters.

ACOUSTIC PROBE KIT 707 ..o £17.75
A very popular project which picks up vibrations by BAT D ETECTO R

f 8385
:;:r:;oh;gg:;a:;p:b:nn:?"g:hm gz"r:d?f:g:\ An excellent circuit which reduces ultrasound frequencies between 20 and 100 kHz

ly safe in op:

DRIVE

® DETECTS FERROUS AND
NON-FERROUS METAL - GOLD,
SILVER, COPPERETC.

and fiing through lc:l(he nohven;al (human) aqd:b!e’r‘ange Opemmg mheflukefa radio mcenver}hocng:un ® 190 SEARCH COIL
walls can be ampllhed and heard clearly. Useful allows thelisterto t to the ul “ O gitojzats mm
::'*m' 9 2hdjncsey '(s)ther uses have"l;’e:n'?ound in lr:gulg;yn ::,f’y v\:::::)sne;wer:m':‘y;:‘scuang e project. @® NO ‘GROUND EFFECT
KIT740.........ccooveveen. £19.98 KIT814. ..o, £21.44 KIT815....ccceecveireene. £45.95

HAMEG HM203-7 20 MHz
DUAL TRACE OSCILLOSCOPE
& COMPONENT TESTER

Western Europe’s best selling oscilloscope - It is RELI-
ABLE, HIGH PERFORMANCE, & EASY TD USE.
Sharp bright display on 8 x 10cm screen with internal

EDUCATIONAL BOOKS & PACKS

ADVENTURES WITH ELECTRONICS

The classic book by Tom Duncan used throughout
schools. Very well illustrated, ideal first book for age 10
on. No soldering. Uses an S.DEC breadboard.

Ideal for robots, buggies,
and many other mechanical
projects. Min. plastic gearbox
with 1.5-4.5V DC motor. 6

graticule. A special extra feature is the built-in com-

ponent tester which allows capacitors, resistors, ransis-

tors, diodes and many other comp tobec

The quality of this instrument is outstanding, and is sup

ported by a two year parts and labour warranty

if you are buying an oscilloscope - this is the one. - It
costs a fraction more than some other 20 MHz “scopes
but it is far far superior. Supplied with test probes, mains
lead, and manual

£362.00+£63.35 VAT |, 1uges FREE

(Cheques must be cleared) Next-day delivery

Book &Components £28.95, Book only £7.25

FUN WITH ELECTRONICS

An Usborne book, wonderfully illustrated in colour. Com-

ponent pack allows 6 projects to be built and kept. Sol-

dering is necessary. Age 12 on, or younger with adult
help. Book & Components £20.88, Book only £2.95

30 SOLDERLESS BREADBOARD PROJECTS
A more advanced book to follow the others. No soldering
Circuits cover a wide range of interests.

Book & Components £30.69, Book only £2.95

ratios can be set up.

Small type MGS....£4.77

STEPPING MOTORS

For computer control via standard 4 pole unipolar
drivers.

MD38 - miniature 48 steps per rev............... £9.15
MOD35%4 - standard 48 steps per rev............ £12.99
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GENTI
Teach-In '93

MINI LAB KITS

ALL COMPONENTS TO ASSEMBLE
THE EPE MINI LAB.

Follow this exciting educational series as
featured in EPE through 1993.
Full set of reprints .......ccoucvevcevvevccnce. £4.60

Components are supplied in packs to keep
ordering simple.

A full MINI LAB consists of ML1, ML3, ML5,
ML6. These are available at a special

combined price of......cccocoecvveencnnencnnnnne. £114.99
or lessthe p.cb.
ML2, ML3, ML5, ML6 at................. £104.99

The transformer unit ML4 is also needed...£21.45

KITML1 MINILAB P.C.B. + all components
inclusive of breadboard for

Part 1 (Nov. "92).....c.coeemeeereeinenenes £49.95
KIT ML2 All Components for Part 1 less

PiGBism L e £39.95
KIT ML3 Power Supply components........... £19.95
KIT ML4 Transformer unit.........ccccoeveueenenane. £21.45

KITML5 LE.D.Voltmeter, signal
generator, audio amplifier and

515 o0 5 ] . SRS £33.95
KIT ML6 Logic probe, display, radio
] = e e PR S £17.95

(Note: batteries not included)
All prices include V.AT. Add £3.00 p&p.

Tel: 0283 65435 Fax: 0283 46932

GENT
Teach-in 93

MICRO LAB KITS

ALL COMPONENTS TO ASSEMBLE
THE EPE MICRO LAB.

A 6502 Microprocessor trainer with many
features. Accompanied by an excellent set
of tutorial articles and a manual.

Repair/fault-finding help assured when you
buy your kit from us.

Full MICRO LAB kit including PC Board,
EPROM, PAL, & Manual.

MIGH] =i R N i i £149.95
(Also available less PCB etc. if required).
Full set of reprints........cccocvvvcvinnuinnn. £3.00

BUILT & TESTED

Full MICRO LAB AS MIC1 (above)
MICTBE s ms S TN s oo £179.95
Professionally assembled, inspected,
cleaned and tested. Full back-up service,
spares, etc available.

All prices include VAT. Add £3.00 p&p.
Tel: 0283 65435 Fax: 0283 46932

Everyday with Practical Electronics, July, 1994
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74LS Sernes
74LS00 £0.22
74LS01 £0.14
74LS02 £0.29
74L503 £0.14
74LS04 £0.14
74LS05 £0.14
74LS08 £0.23
74LS09 £0.14
74LS10 £0.14
7418107  £0.23
74LS109 £0.21
74L811 £0.17
74L8112  £0.21
74LS113  £0.21
74LS114  £0.21
74L812 £0.14
74L8122 £0.31
74L8123  £0.31
74L8125 £0.21
74L8126  £0.21
74L813 £0.14
74L8132 £0.21
74L8133  £0.36
7418136 £0.16
74LS138  £0.24
74L813%  £0.25
74LS14 £0.25
74L8145  £0.56
7418147  £1.26
74L8148  £0.70
74L815 £0.14
74L8151  £0.25
74L8153  £0.25
74LS154  £0.70
7418155 £0.25
7418156  £0.36
7418157  £0.25
7418158  £0.26
74LS160 £0.32
7418161 £0.32
7408162 f£0.44
74LS163  £0.32
74LS164  £0.26
74LS166 £0.48
74L8170  £0.30
74L8173  £0.24
74L8174  f£0.24
748175  £0.24
74LS190  £0.25
74L819Y  £0.24
7418192  £0.42
74LS193 £0.24
74L8195 £0.24
74LS196  £0.24
74L8197  £0.24
74LS20 £0.16
74L821 £0.14
74L822 £0.14
74LS221  £0.40
7418240 £0.32
74LS241  £0.32
74LS242 £0.32
74LS243  £0.32
74L5244  £0.32
74L8245  £0.36
74L8247 £0.32
74L8251  £0.24
74L8257 £0.24
74L5258 £0.24
74LS26 £0.14
74LS266  £0.14
741827 £0.14
74LS273 £0.32
74LS279  £0.25
74LS30 £0.14
74LS832 £0.14
7418365 £0.21
74LS367 £0.21
74LS368  £0.21
74L837 £0.14
7418373  £0.32
74L8374 £0.32
7418375 £0.34
7418377 °'£0.32
74LS378  £0.62
74L538 £0.19
74LS390 £0.25
74L8393  £0.24
74L8395 £0.26
7418399  £0.62
74LS40 £0.14
74LS42 £0.25
741847 £0.72
74L851 £0.14
74LS670 £0.69
74LS73 £0.17
74LS74 £0.26
74L875 £0.19
74LS76 £0.25
74L583 £0.31
74L885 £0.35
740586 £0.20
74LS90 £0.23
74LS92 £0.35
74LS93 £0.25
ENAMELLED
COPPER
WIRE
All 20z Reels

14 SWG £0.63
16 SWG £0.67
18 SWG £0.67
20 SWG £0.72
22 SWG £0.76
24 SWG £0.80
26 SWG £0.89
28 SWG £0.91
30 SWG £0.93
32 SWG £0.93
34 SWG £0.99
36SWG  £1.04
38 SWG £1.10
40 SWG £1.22

4000 Series
4000 K

£0.17
4001 £0.29
4002 £0.17
4006 £0.40
4007 £0.18
4008 £0.31
4009 £0.18
4010 £0.23
4011 £0.26
4012 £0.16
4013 £0.24
4014 £0.30
4015 £0.31
4016 £0.18
4017 £0.27
4018 £0.27
4019 £0.19
4020 £0.31
4021 £0.31
4022 £0.32
4023 £0.16
4024 £0.21
4025 £0.15
4026 £0.59
4027 £0.18
4028 £0.22
4029 £0.38
4030 £0.17
4031 £0.70
4033 £0.56
4034 £1.24
4035 £0.31
4040 £0.29
4041 £0.31
4042 £0.22
4043 £0.28
4044 £0.35
4046 £0.31
4047 £0.25
4048 £0.31
4049 £0.22
4050 £0.20
4051 £0.36
4052 £0.25
4053 £0.40
4054 £0.56
4055 £0.34
4060 £0.48
4063 £0.29
4066 £0.24
4067 £1.96
4068 £0.16
4069 £0.20
4070 £0.17
4a0n £0.20
4072 £0.17
4073 £0.17
4075 £0.17
4076 £0.30
4077 £0.17
4081 £0.14
4082 £0.21
4085 £0.28
4086 £0.26
4089 £0.55
4093 £0.18
4094 £0.31
4095 £0.56
4097 £1.20
4098 £0.48
4099 £0.38
4502 £0.38
4503 £0.40
4508 £0.90
4510 £0.26
45m £0.32
4512 £0.32
4514 £0.77
4515 £0.98
4516 £0.31
4518 £0.27
4520 £0.26
4521 £0.62
4526 £0.40
4527 £0.40
4528 £0.40
4529 £0.44
4532 £0.32
4534 £2.48
4536 £1.00
4538 £0.37
4541 £0.33
4543 £0.46
4556 £0.34
4556 £0.40
4560 €1.18
4566 £1.96
4572 £0.25
4584 £0.24
4585 £0.32
4724 £0.70
40106  £0.31
40109 £0.50
40163  £0.46
40174 £0.34
40175  £0.36
40193  £0.60

5mm Red LED
Smm Green LED
Smm Yellow LED
5mm Orange LED
3mm Red LED
3mm Green LED
3mm Yellow LED
3mm Orange LED
Smm Flashing Red

5mm Flashing Green

Smm B Colour
Smm Tri Colour
Smm Plastic Bezel
3mm Plastic Bezel

0.3" 7 Segment Display Red

common anode
common cathode

TRANSISTOR ‘LINEARICs :M% . SOLDERING IRONS RF CONNECTORS
161 0.31 BC186  £0.33 BO534 £0.47 CA31IE  £0.28 . ntex Soldering lrons BNC Solder Plug 50! 0.93
2N1613 € £ 0534  £0.47 C £ Antex Soldering | cS R £
2N1711  £0.26 BC204C £0.72 BD535 £0.50 CA324 £0.35 2716 £4.46 M 12Want £8.18  BNC Solder Plug 75R  £0.96
2N1893 £0.29 BC206B £0.72 BD536 £0.66 CAS55 £0.22 32 £4.84  C15Want £818 BNCCrimpPlug50R  £0.68
2N2218A £0.28 BC207C £0.72 BD646 £0.52 CA741CE £0.28 27128-20 £3.69 GI18Wan £8.41  gNCCnmpPlug 7SR £0.68
2N2219A £0.25 BC208 £0.72 BD648 £0.52 CA747CE £0.39 2764-25 £3.00 CS17War £8.31  gneE Solder Ski €1.08
2N2222A £018 BC209A £0.72 BD6S0 £0.53 CA3046 £0.37 27C64-25 £2.17 XS 26Wau €8.41  guc Chassis Skt £0.80
2N2646  £0.80 BC212 £0.08 BD07 £042 CA3080 £072 2172820 £315  ST4 Swend £2.97  5155a5 2mm £0.68
2N2904A £0.25 BC212L £008 BDBO7 €080 CA3130 €098 37512820 £3.31  35Want Gas lion £11.58 o Timm £0.62
2N2905A £0.23 BC212LB £0.08 BDX32 £178 CA3130E £098 578500, ni50 Gascat Gaslron €15.26 oD UHF sock £0.68
282007 £0.20 BC213  £0.08 BOX33C £043 CA31a0 £0.56 27023520 £321  Low Cost15Wanlon £393 o i
2N2926 €016 BC213LC £0.08 BOX34C £0.50 CA3240 £122 375018 E338  Desoider Pump £3.00 SQRUHF socket £0.45
2N3053 £0.27 BC214 £0.08 BDXB3C £0.47 ICL762) €170 &iys.10 £153 AnusiancPump £4.25 FPlug RGS8 080
2N3054 £0.90 BC214L £0.08 BDXS4C £0.60 ICM7555 £043 gres 10 308 225WGOS5KgSolder £7.40 FPlugAGE £0.27
2N3055 £0.82 BC2378 £0.09 BFI180 £0.31 ICM7556 £0.96 62266.10 £6.35 |BSWG0.5KgSolder  £6.60 N Plug RG8 £1.60
2N3440  £0. BC238C £0.09 BF182  £0.31 LM301A £0.25 436a.15 £1.78 ™M 3ydsSolder £0.62 N Socket RG8 €1.40
2N3702 £0.09 BC239C £0.10 BFIB5  £0.31 LM348N  £0.31 41286.10 £2.80 Desolder Braid £0.87 BNC Crimp Plers £17.44
IN7os f010 BCIs2 £013 Brias  £019 L. fod Siisecs oo
2N3705 €010 BC2618B £0.24 BF244  £0.35 LM358N  £0.27 . .
e foro pciera fole et e o T T
4 g ' L R Photo Resist Aerosol Spray £4.47  Transfer Eraser (Altac) £0.55
%:g;;’g g ;; ggggg Eg:g g:gg; Eggz tuggé E(Z)Zg Oevetoping/Etching Tray £1.35 Opaque Dratting Film {Ad)  £0.46/sheet
3 g i a . Plastic Tweezers £0.55  Tin Plating Powder 90g £12.93
2N3819 £040 BC327 £0.10 BF423  £0.13 LM387 ' £1.60 }
IN3820 £066 BC328 £010  BF451 £013 LM392N £0.79 Transfer Spatular {Aifac) £0.70  PCB Polishing Block £1.84
N3 £0.10 BC337 £0.10 BF459 £0.29 M393 EOIZB Clear Orafting Film (Ad size) £0.44/sheet  Small Knife + spare blade £0.39
IN3905  £0.10 C338 £010 BF469 EOIJG LM728CN £0.3 Ferric Chlonde (0.5Kg) £2.45  AMac Transfers - full range in stock
IN3906 £010 BC414C £013 BEX23  £0.23 LM1458 £0.26 puyaposureUnu2xai L6310 Nigwio Make PCEs e iy
2N4036 £031 BCA41  £0.40  BEFX £0.31 M3 Eo17 2 e e e Sl i LRSS
IN529 £0.57 BC4S1  £0.40 BFX85 £0.32 LM3N4 £270 ., STAIPBOARDOV'PITCH . @ D o =
2N5321  £0.57 BCAS3  £0.28 BFYS0 £0.29 LM3915 €270 SAmmxZomm el p Ol RTIxOb e
2N6107 £0.60 BC478 £0.32 BFYS)! £0.26 MC3340 £1.60 s '51’ 3 ¢ € 5 X 67'""‘ £5.66
AC126 £0.30 BC479 £0.32 BFY52 £0.28 MCAS58 £0.36 Jommx127mm -50 Smm x 67mm_ 5.
AC127 £0.30 BC490 £0.24 BS107  £0.21 NE531 €1.56 35mmx43imm £4.80  203mm x 75mm” £7.3
AC128 £0.28 BC516 £0.22 BS170 £0.21 NESS6N £0.36 119mm x 454mm £6.20 Suppiied on mounting plate with termnal posts
A 3 By 0 Bowss 138 NEen o6y (16mmThck PHOTO RESISTGLASS FIBRE PHOTO RESIST PAPER COMP.
ACY17 £3.84 BC528 EO:ZO BU205 £182 NESS EO:SO Slle- Single Sided  Double Sided Single Sided  Double Sided
AD1a9  £1.67 BC537  £0.20 BU208A f1.24 TBAI20S £0.90 | &xE7 €158 g Zs gig S-;o
AD161  £0.92 BCS46C £0.08 BU326A £180 IBAS10S fo.68 | SX120 e L Laae o
AD162 £0.92 BC547C £0.09 U500 54 Tsaszom £0.39 | DN1L. cs'sg HISEY cg'n £9%60
BC107 £0.14 BC548C £0.08 pgysosAa f£1.76 TDA2002 £1.04 ‘2:‘2, £9.09 £1019 £6.83 £8.34
BC1078 £0.15 BC549C £0,10 pgus2e f224 TDA2030 £1.18 - . D ERIC D Dhr SOATED,
BC108 £013 BCS550C £0.10 BUBOs  £1.36 TLO6I go3s f ook o Pt s o PRy
BC108A £014 BC556A £0.08 pUxga £0.78 TLO62 foiaz || 15081 00mm 1,92 £ . -
BC108C £0.16 BCS557C £0.08 |pps4p £1.60 TLOG4 £0.48 220:,002"‘ £288 £288 £1.00 €1.05
BC109  £0.17 BCBSSC £0.08 |Rr7é0 €163 TLOTICP £0.32 | 22 00mm  £2-58 e 3 RS
BC109C £0.17  BCSSSC £0.08  pmj19015 £211 TLO72CP  £0.68 | 5 3"‘60’“"‘ £3. £4 41 €178 £189
Al R ' '
BC116 €041  BCEIB  £021 Mmool £180 Tiogce fo.5s CAPACITORS SWITCHES
BC118  £0.41  BC63%9  £0.21  \ypagq foap TLOB4 £0.63 Ceramic Mini Disc 100 & 63V 3amp 250v 6.4mm ¢ mounting
BC132 £0.36 BC640  £0.21 TLOB4CN  £0.46 1 OpF 10 100nF SPST Togal 0.68
MJE3S0  £0.42 pF 10 100n oggle I
BC134  £0.36  BCYI0 £0.2)  \pgary foq2 UAT3 W £0.64 1pF-1nF £0.08, 1n2-2n7 £0.07 SPOT Toggle £0.60
BC135  £0.36  BCYZ1  £0.20  ypgasy goq7 ULN2003  £0.52 3n3-4n7 £0.12 ' SPOTCO T £0.64
BC140  £0.25 BCY72 £0.20 -1a ULN2004  £0. 2 & °9 j
8C141  £027 BO13S fo20 MAFATS £1.28 ufiaz  £116 10n & 12n £0.07 DPDTToggle £0.68
) § TIP21  £0.35 1 Polystyrene 160V 5% 47pF to 10nF DPOTCO Toggle £0.76
8C142  £0.31 BDII £0.21 pLisd  GOdD ZNASE  £4.68 olystyre P! 99
581 43 Eo;zu 30137 Eogg TPI26 €037 z:gg: Ezg; 47p-2n2 £0.09, 2n7-10n £0.12 [():D;S)D Toggle A=
BC149  £0.21 BD138  £O. 37 ZNa; 8. a:
B3 B G ma ron o 0% MGk R g -
B! 3 D140 0.24 g 4. 5 ug ocket biased 1 way £1.20
521 59 go.;z BD150C go,ag ;:;} 2; g’-;g ZN44SE  £7.92 9Pin go.g go.ao :(wm' o s..d)., £015
BC160 £0.28 BD165 £0.4 15 Pin 0. 0.39 2 . v
BC170  £016 BD166  £035 TIPIAT  E£112 mprymremeys 15PN H.D £0.49  £0.90 e o W 2C MR E
BC1708 €016 BD187 f03g TP2955 £0.83 Pin £0.40  £0.49 Koy Switch SPST £2.70
BC171 €011 BO201  foa0 TP2SC  LO31 oo00000 g0 30 25 Pin £0.48 £0.50 P ol
BC1718 £0.16 B0202 £0.40 g n £ 9 Way plastic cover £0.30
€172 £013 BD203 f£0.40 TIP30C £0.31 TIC106D  £0.40 15 Way plastic cover £0.33 . Pushtobreak £0.28
8C1728  £0.13 BD204 f£0.a0 TIPIC £0.34 TICI116D £0.66 23 Way plastic cover £0.36 Latching Push Sqr £0.63
gg: ;g go.:s aog;z go.:g ;:;ggg ggg TiC126D  £0.77 25 Way plastic cover £0.36  PCB Tact 6 x 6mm £0.26
018 BD225  £0. .
Sl B1] EOm2 [0 e cose | ___COMPUTER ACCESSORIES ]
BC183  foos BD23:  fo33 TIP4C £0.38 REISTORS COMPUTER ACCESSORIES
BC182L £0.08 B8D238 £0.32 TIP47 £0.48 0.25W 5% CF E12 Series £0.60/100  Leads
8C182LB £0.08 BD240B £0.37 TIP48 £0.62 0.5W 5% CF E12 Series £0.95/100 RS232 Lead Male 25 to Female 9
8C183 EOIOB BD2438 £0.50 TIPSO £0.53 0 25W 1% MF E24 Senes £1.72/100  Null Modem Lead Female 25-Female 25
BC183L £0.08 8D244A £0.53 VN1OKM £0.44 POTS Log or Lin 470R - 1MO PC Link Lead Female 9 to Female 9 €
BC183LB co'oe BD246 £1.06 VN66AF €1 '50 25mm dia 0.25:n shaft £0.42 PCLink Lead Female 9 & 25-Female 9 & 25 j
BC184  £0.08 BDaal  £0.41 2TX300 £0.16 B e . B i3 Bl ol e
\ Y or Vert 100 - 1MD 0.15! 0.15 ead (all pins) Male - Male :
BC184L £0.08 BD442 £0.41 ZTX500 £0.16 T e o 2232 Load (ol bins) Fomaie - ale £360
TRIACS BRIDGE RECTIFIERS or Vert 100R - 1MO 0.1W £0.11 gem;on-ccshuwn Lead Male — Male £4.78
ender angers
Z0105DA  £0.82 10051 5A 50V £0.19 * PLEASE STATE VALUE REQUIRED 9 Way O Mini Female to Femate €1.81
TIC206D 0.65 W02 1.5A 200V £0.20 DIL SOCKETS m 9 Way D Mini Male 1o Male £€1.
TIC226D £0.73  BR32 34 200V £0.36 — 25 Way D Mimi Female 10 Female £2.48
%"cﬂz%%gma E?,'S; 8R62 6A 200V .64 8 Pin £0.07  Zener Diodes 2v7-33v 25 Way D Mini Male to Male e
g 1004 10A 400V £1.39 44 pin £0.11 £0.08 9 Way D Female to Female £2.33
DIAC £0.20 16 Pin £015 £0.14 gglVay D MFaIe to Mnl: Eg"l‘ls
5 e X Way D Female to Female X
REC\;/ 83\?8 ;S T2 Box 75 x AR £0.82 soon £ons £ 2BV D MapitoMelz 20
82 20p, £0.16 aptors
78L05 £0.24 T3IBox 75x 51 x 25mm £0.82 2a P:: £0.19 9 Way Male 10 25 Way Female f2.n
78012 £0.24 T4 Box 111 x §7 x 22mm £0.98 28 Pin £0.22 9 Way Female to 25 Way Male £2.7n
78015 £0.24 MB1 Box 79 x 61 x 40mm £1.44 -~ 25 Way Male to 9 Way Female £2.1
29005 £0.28 MB2Box100x 76 x 41mm €1.56 40Pin £0.25 25 Way D Male 10 36 Way Centronic £3.88
79012 £0.28 MB3Box118x 98 x 45mm £1.82 2o Mocem Remalas Remelol e
ay Nul jem Maile to Female K
;88155 Egﬁ MBS Box 150 x 100 x 60mm £2.50 %SSZM?ZVSNU" MPodem Mwﬂlo M:’e Egg%
§ urge Protector Male - Female .
112 £0.28 ELECTROLYTIC'RADIAL CAPACITORS S22 JirerBox Ml o Ferae G0z
- ‘ester (7 LEDs) Male - Female i
;903 Eo.g uF 18v 25V 63V 100V 450V Dhas Switen Bores
73} H cg'u 0.47 £0.05  £0.07 Serial Switch box - 2 Way A/B
LM317T £0.56 ;g Eg'gg 58'% 28'12 §e"‘l 2“'{‘2 o ey ﬁé%éﬁ,n
g A - R B 3 r1ak Switcl X a
LM723 £€0.29 47 £0.05  £0.08 - 1N4148 Senal Switch box - Cross over
L200CvV €1.16 10 £0.05 £0.05 £0.06 £0.08 £0.44 BY133 Parallel box 2Way A/8
LM323K £2.70 22 £0.05 £0.05 £0.09 0A47 Parallel box 3Way A/8/C/
LM338K £6.52 47 £0.06 £0.06  £0.11 0A%0 Parallet box 4 Way A/8/C/D
100 £0.06  £0.09  £0.11 DA91 Parallet box Cross over
220 £0.09 £0.12  £0.31 0A202 Disks - 35~ DSDD Disks Pack of 10
£0.08 470 £0.15  £0.19  £0.57 BA157 3.5" DSDD Disks Pack of 50
i 1000 £0.22 £0.29 BA158 35" DSHD Disks Pack of 10
£0.10 2200 £0.37  £0.57 BA159 35" DSHD Disks Pack of 50
£0.10 4700 £1.11 - 3.5 x50 Disk Storage Box
€010 ELECTROLYTIC AXIAL CAPACITORS D XL S B
£012  f 16V 25v 63V 100V 450V ORDERING INFORMAT'ON
£O8 0y - - - £015 - Al prices exclude VAT.
£013 10 €010 £010  £0.19
£050 2 ; = gg.:g gg.:g 28%5 Please add £1.25 carriage to all orders and VAT (17.5%).
ggjz 10 €012 €012 £012 £0.48 No minimum order charge.
co4s 22 000 | B0 (ENA ENOR Please send payment with your order.
47 €010 £011 €016  £0.20
£0.04 100 £010 £013  £0.21 PO/Cheques made payable to (NN
oozt e Es I ESR Electronic Components _ VISA
€114 1000 58'33 f040 €105 Access & Visa cards accepted
€94 4300 £0.90 : 5 Offical orders from schools & colleges welcome.

CALLIN - OPEN: MON-FRI8.30-5.00 SAT 10.00-5.00

ESR ELECTRONIC COMPONENTS

Station Road,

Cullercoats,

Tyne & Wear NE30 4PQ

Tel. 091 251 4363

Fax. 091 252 2296
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PREDICTABLE

One thing about this job is that it is rarely dull or predictable. Your letters often
prove to be very interesting and challenging. It is also sometimes very rewarding. To
take a couple of recent examples: yesterday I received a letter from a reader gently
complaining that he had to go to three different suppliers for parts for one of our
projects. He made the comment that his wife had similar problems with a knitting
magazine she used to read.

It is, of course, a problem we are well aware of and one that is brought out in
Shoptalk each month. With so many components now available it is impossible for one
supplier to stock everything. Even the very largest suppliers have certain limitations in
their range.

If we are to publish innovative projects then 1 do not feel we should be restricted
because some components come from unusual sources. There are, of course, a number
of projects where all the bits can easily be purchased from just one supplier. The more
specialised designs often need a little more searching around although we do try to give
suppliers’ names in Shoptalk for those difficult” components.

I suppose our view is that we would prefer to publish projects with easy to find
components but if a project requires something special we will still publish it, provided
we can tell readers where to get the item. It’s then up to you to decide whether to build
it or not. I know that buying from various sources pushes up the price with extra
postage and packing charges but very often the overall cost still makes the project
worthwhile.

REWARDING

At first the letter in my second example also gave me the impression that the reader
was not happy: it started “Farewell to Everyduay Electronics”.

Oh dear, I thought, what have we done to upset this reader? But it went on “'I have
been a reader and constructor since issue No 1 ... | have every copy to this date.
Circumstances of diabetes and cataracts have forced me to quit.”

The reader went on to thank us for a wonderful hobby and to offer his set of
magazines to anyone we felt could use them.

I would like to say thank you to ail our regular readers and for all your letters,
complimentary or not, they keep us on our toes, make us think about what we are
publishing and, of course, can be very rewarding. It’s your magazine — please keep the
comments, brickbats (and praise) coming.

And finally, a special thanks to the above
reader and to everyone who has supported us
over the years — long may you continue to read w‘

Everyday with Practical Electronics.
BACK ISSUES

SUBSCRIPTIONS

Annual subscriptions for delivery direct to any
address in the UK: £22. Overseas: £28 (£45.50
airmail). Cheques or bank drafts (in £ sterling only)
payable to Everyday with Practical Electronics and
sent to EPE Subscriptions Dept., 6 Church Street,
Wimborne. Dorset BH21 1JH. Tel: 0202 881749
Subscriptions start with the next available
issue. We accept Access (MasterCard) or Visa
payments, minimum credit card order £5.
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Cenrtain back issues of EVERYDAY ELECTRONICS,
PRACTICAL ELECTRONICS and EVERYDAY with
PRACTICAL ELECTRONICS (from Nov "92 onwards)
are available price £2.20 (£3 overseas surface mail)
inclusive of postage and packing per copy - £ sterling
only please, Visa and Access (MasterCard) accepted.
minimum credit card order £5. Enquiries with remit-
tance, made payable to Everyday with Practical
Electronics, should be sent to Post Sales Department,
Everyday with Practical Efectronics, 6 Church Street,
Wimborne, Dorset BH21 1JH Tel: 0202 881749. In the
event of non-availability one article can be photostatted
for the same price. Normally sent within seven days but
please allow 28 days for delivery. We have sold out of
Jan, Feb, Mar. Apr, May, June, Oct, & Dec 88,
Mar, May & Nov 89, Mar 90, April, Aug & Sept 91
Everyday Electronics, and can only supply back
issues from Jan 92 to Aug 92 (excluding Mar 92)
of Practical Electronics. Dec 92, Jan, Feb and
March 93 Everyday with Practical Electronics
are also unavailable.

BINDERS

New style binders to hold one volume (12 issues)
are now available from the above address for £5.95
plus £3.50 post and packing (for overseas readers the
postage is £6.00 to everywhere except Australia and
Papua New Guinea which cost £10.50). Normally
sent within seven days but please allow 28 days for
delivery.
Payment in £ sterling only please.
Visa and Access (MasterCard) accepted, mini-
mum credit card order £5. Send or phone your
card number and card expiry date with your
name and address etc.
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READERS’ ENQUIRIES

We are unable to offer any advice on the
use, purchase, repair or modification of
commercial equipment or the incorporation
or modification of designs published in the
magazine. We regret that we cannot provide
data or answer queries on articles or
projects that are more than five years old.
Letters requiring a personal reply must
be accompanied by a stamped self-
addressed envelope or a self ad-
dressed envelope and international
reply coupons. Due to the high cost we
cannot reply to overseas readers
queries by Fax.

All reasonable precautions are taken to
ensure that the advice and data given to
readers is reliable. We cannot however
guarantee it and we cannot accept legal
responsibility for it.

COMPONENT SUPPLIES

We do not supply electronic com-
ponents or kits for building the projects
featured, these can be supplied by adver-
tisers.

We advise readers to check that all parts
are still available before commencing any
project in a back-dated issue.

We regret that we cannot provide data
or answer queries on projects that are
more than five years old.

ADVERTISEMENTS

Although the proprietors and staff of
EVERYDAY with PRACTICAL ELEC-
TRONICS take reasonable precautions to
protect the interests of readers by ensuring
as far as practicable that advertisements are
bona fide, the magazine and its Publishers
cannot give any undertakings in respect of
statements or claims made by advertisers,
whether these advertisements are printed as
part of the magazine, or are in the form of
inserts.

The Publishers regret that under no
circumstances will the magazine accept
liability for non-receipt of goods ordered, or
for late delivery, or for faults in manufac-
ture. Legal remedies are available in respect
of some of these circumstances, and readers
who have complaints should first address
them to the advertiser.

TRANSMITTERS/BUGS/TELEPHONE
EQUIPMENT

We advise ‘readers that certain items of
radio transmitting and telephone equipment
which may be advertised in our pages cannot
be legally used in the UK. Readers should
check the law before buying any transmitting
or telephone equipment as a fine, confisca-
tion of equipment and/or imprisonment can
result from illegal use or ownership. The
laws vary from country to country; overseas
readers should check local laws.
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Constructional Project

VOXBOX

SOLID STATE
VOICE RECODING

BOARD

GUY DANCE and JEREMY AUSTIN

Using just 128 thousand, yes thousand, capacitor cells in a single i.c.
package you should be able to get your message across with this
single board voice recorder.

Will store spoken messages up to 20 seconds long and play them
back at the touch of a button.

comms Companies is the kind of
gentle giant that likes to do all it can
to encourage youngsters into a career in
electronics. When GPT, who’s name comes
from GEC-Plessey Telecomms, was invited
to participate in the local Technology in
Action Day, the annual feature of a cam-
paign to promote engineering in schools,
two design engineers tore themselves away
for a short break from designing the suc-
cessor to the world-standard System X tele-
phone exchange, and created the Voxbox.
Developed to be a straightforward and
involving project, suitable for total novices
by being easy to make and use, the Voxbox
was a great success and appears here for
the first time in any magazine.

WHAT IS IT

Voxbox is a non-volatile voice recording
board, made from just a few components.
It can record and replay a message up

G pT. one of the major European Tele-

an audible beacon, perhaps continuously
calling out warnings of some unexpected
obstruction in a thoroughfare, for example,
used by blind people.

Disabled users might also find the Voxbox
useful when dealing with a doorphone. It
also has an obvious application in reproduc-
ing sound effects say for a stage production.

HOW IT WORKS

The usual method of storing analogue
signals such as voice in an electronic
memory is to convert the signal into a
sequence of digital numbers. This is done
by sampling the signal about 8000 times
per second (for "phone quality speech) and
digitising each sample.

If each sample is converted into a single
byte, then the digital value of the byte
(somewhere between 0 and 255) repre-
sents, say, the voltage of the signal at the
time when it was sampled. Each byte
value sampled from the signal can then be

packed away in a conventional chunk of
RAM, stored until required, and then read
back in sequence.

This project works according to quite a
different principle. Voxbox stores all its sig-
nal samples in analogue form and Fig. 1 is
a block diagram of the ISD1020AP voice
recorder chip which does the job.

Digitally-minded electronics enthusiasts
might wonder how this storing of an
analogue quantity is possible. Perhaps it
helps to remember that a capacitor can
carry any voltage, without the restriction of
having to keep to whole number values
such as 0 to 255.

There are 128 thousand tiny capacitor
cells inside the 1SD1020, which when
recording charges a new cell every 160
microseconds or so, allowing messages up
to 20 seconds long to be held. The amount
of charge in each cell corresponds to the
voltage at the moment of sampling the
voice signal.

to twenty seconds long (or two mes-
sages, each up to ten seconds long),
features simple push-button operation
and is non-volatile when the battery is
disconnected.

We thought the Voxbox could be used
as an electronic message pad, perhaps
for someone to leave a message for their
parent indicating they may be late home
from the disco! With the addition of a
low-current l.e.d., the Voxbox could let
you know there was a message waiting.

Its sensitive microphone allows it to
be used with a telephone, for instance to
record spoken addresses or travel di-
rections, and we found it could cap-
ture and replay tone dial signalling se-
quences to permit one-button dialling
using any telephone connected to a Sys-
tem X telephone exchange.

With the addition of a simple timer
circuit it could be used as part of a
versatile system for making repeated
PA announcements. For helping the
disabled, the Voxbox is small, cheap

| maemuac crocx H TIMING
ot - o]
5-POLE ACTIVE
ANA N O AMP - o o Il EREE I
3 128k CELL
ana ouToS = iy 5-POLE ACTIVE
SMOOTHING FILTER
1 b kY ;
Mic
oy
i REF O 1%
i ot 5
c L
(AGC) e [ i
5
SP—
Immnnnm I I ADDRESS BUFFERS I I DEVICE CONTROL ]
0 ) ] D 0 I N G ) D 0

VCCA  VSSA  VSsD veco
+5V

+5v

A0 AY A2 A3 AL AS A8 A7

P0 PR TE EOM  AuxIN

and versatile enough to be used as
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Fig. 1. The ISD1020AP voice recorder block diagram.
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Replaying is done by presenting the value of each cell to the output
amplifier at the same speed as in the recording. Inside the ISD1020AP,
special care has been lavished on the construction of each capacitor cell to

Table 1: Application Example -
Basic Device Control

reduce stray leakage, and this results in storage times of anything up to thirty Control
years or longer, even with no battery connected. Step Function Action
BASIC TECHNICAL DATA 1 Power up chip and| 1.PD =LOW

select record/play-| 2. P/R = As desired

back mode

The manufacturer’s application circuit example for the 1ISD1020 voice
record/playback chip is shown in Fig. 2. In this simple circuit the ISD1020
needs few supporting components, but can deal with only one message up to

20 seconds long.

The chip could be supplied by a six volt battery. Tables | and 2 summarise 2 fsoertrr::gf:/g;:f;argiﬂ it;,)t_;q’dresses
the features of the circuit.

The voice recorder i.c. is controlled by three switches, not by logic as in the . == _
Voxbox design. To get the chip to record, the Record,/Play s&itch must first 3 Begin playback/ E = Pulsed LOW
be set to record, then the Power Down switch must be set to '0" to get the record
chip out of standby mode, and finally the chip select must be brought low, —
which causes recording to start. 4 End cycle E=HIGH and

Recording will continue until the device fills its memory, or the record EOM reached
switch is turned to playback, or the power down switch is operated. When
any of these occur, an end of message
marker is written to the chip’s non-volatile
memory which will be used during play- VecStoV
back to terminate messages less than 20 .. veco O
seconds long. E 21, veea 8 L J l

A2 ‘

PLAYBACK - el gty -

To start Playback, select playback mode, o] b "
set power down 1o '0", and momentarily set = I Yoo
the chip select switch low. Playback will i i
terminate when the chip finds the end of i S *
message marker. b e L2 2

The application circuit Fig. 2 uses the .
1ISD1020°s integral power amplifier to drive ] e
the loudspeaker, see block diagram Fig. 1. i
To avoid excessive loading, a 10 ohm series ISD1016A/10204
resistor is required with speakers of less Adusfouy
than 16 ohms.

Readers might be interested to note that 2L

114

another chip in the series, the ISD1016,
will give better quality reproduction than
the ISD1020 because it samples the
incoming signal at a higher frequency.
This sampling speed is set internally, but
as the internal memory array is the same
size, the higher quality reduces the
maximum message length for the 1016 to
16 seconds.

AGC

(EEL5480 )

Fig. 2. Application circuit example for the 1SD1020. Note: If
desired, pin 18 may be left unconnected (microphone pre-amp
noise will be higher). In this case, pin 18 must not be tied to any

Table 2: Application Example -
Passive Components

other signal or voltage.
Part Function Comments -
R1 | Microphone power Reduces power
supply decoupling supply noise
R2 | Release time constant | Sets release time for AGC
R3 | Microphone biasing Provides biasing for
resistor microphone operation e
C1 | Microphone DC-block-| Decouples microphone e .
ing capacitor. Low- bias from chip. Provides T
frequency cutoff single-pole low-freq. cutoff
C2 | Attack/Release time Sets attack/release TR IENEEERE L TR
constant time for AGC
C3 | Low-frequency Provides additional pole
cutoff capacitor for low-frequency cutoff
C4 | Microphone power Reduces power
supply decoupling supply noise
C5 | Common-mode Provides common- Cs .z
capacitor modé noise rejection ,’ VOXBOX MK UI 1
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CIRCUIT
DESCRIPTION

The full circuit diagram for the Voxbox is
shown in Fig. 3. ICI, the ISD1020AP, is
the heart of the project and all the rest of
the circuitry is included just to drive it.

To save battery life, the voice recorder
chip and the audio amplifier are turned off
until required, and generally we will des-
cribe the sequence of events after any one
of the switches S1 to S4 has been pushed.
Fig. 4 indicates the function of the four
switches.

Pins 1, 2, 4 and 5 of IC2, the four input
AND gate, sense whenever any switch
is pushed, and the output, pin 6, goes
low. The cross-coupled NAND gates made
from IC3c (pins 8, 9 and 10) and 1C3d (pins
11, 12 and 13) form a set-reset latch, the
*“activity” latch which will be set by IC2a
pin 6. Thus a brief push on any of the
switches will trip the activity latch, causing
IC3c pin 8 to go low and signalling to ICI,

START ENO
s3

20 SECONO RECORO

S4

- 10 SECOND RECORD

1 20 sEcono Praveack |

s2

— 1

10 SECONO PLAYBACK

Fig. 4. Operating functions of the four
press-switches ST to $4.

via its Power Down (PD) input on pin 24,
that it is time to wake up. The same signal
pulls down the base of transistor TR2, via
resistor R12, and turns on the supply
current to the power amplifier IC4.

The output of ICI is rated for driving
a loudspeaker directly, but a physically
small loudspeaker is required if it is to be
mounted on the circuit board with all the
other components. Small loudspeakers are
not renowned for their efficiency, so a
TBAB820 audio amplifier 1C4, helps raise
the output from ICl to improve sound
quality.

RECORD/
PLAYBACK

The above circuit action establishes a
power supply to all parts of the circuit.
Meantime, the signal which tripped the ac-
tivity latch in the first place, also causes
IC3b pins 4 and S to go low, so the out-
put pin 6 goes high and starts charging
capacitor C4 via resistor R7. After a short
while, the voltage on C4 rises sufficiently to
turn on transistor TR1, its collector (c)
goes low, and supplies the Chip Enable
signal to IC1 pin 23, causing the voice
recorder chip to start functioning.

By this time, IC2b pin 8 will have gone
low if either Record 1 or Record 2 switch
was pushed, so IC1 pin 27, the input which
selects between record or replay, will be
low if record function is required, or high
otherwise. This same signal also energises
the microphone via resistors RS and Ré6
when record is required.

The final gate in the circuit, IC3a (pins 1,
2 and 3) senses whether Record 2 or Play 2
switches have been pushed. In either case
1C3a output pin 3 goes “*high™ and sets bits
4 and 6 of the address input on IC1 pins

1, 2,3, 4,5 6,9 and 10, i.e. starts the
recording or replay halfway through the
memory. Chip Enable is used to clock into
IC1 the state of the address inputs and the
playback/record pin, and it must not go
low until at least 31-25mS after the Power
Down signal.

All will now continue with no change
until the activity latch is reset, via diode
D1, by ICI pin 25 going low; the “End of
Message” output. This signal is supplied by
IC1 when you release a RECORD switch
in record mode, or when you come to the
end of a recording in playback mode.

The power-up reset network, R10, D2,
and C7, also operates to reset the activity
latch when the circuit is first connected to
its battery. While capacitor C7 is still at a
low voltage, before it has charged via resis-
tor RI10, it ensures the activity latch can-
not become set, and prevents IC1 from
functioning before intended.

The output from the voice recorder chip
IC1 is a.c. coupled into the output power
amplifier IC4 via capacitor C8 and limited
by resistor R11, the volume control. The
resistor is chosen to give a reasonable level
of undistorted speech, reducing it will in-
crease the volume, and vice versa.

POWER SUPPLY

A PP3 battery was chosen for ready
availability and to allow easy mounting on
the board with the other components. The
circuit will work from a five volt supply,
and an LP2950 voltage regulator, ICS,
specially chosen because it consumes very
little power, reduces the battery supply.
This regulator operates all the time the
battery is connected, as do all the gates, but
their combined current consumption is
very small.
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Fig. 3. Complete circuit diagram for the Voxbox Solid State Voice Recording Board.
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CONSTRUCTION

All the components for the Voxbox are
accomodated on a single printed circuit
board (p.c.b.) and the topside layout and
full size underside copper foil master pat-
tern is shown in Fig. 5. This board is avail-
able from the EPE PCB Service, code 885.

You will generally find construction
easier if you deal with short components
first, leaving the taller ones till last. Start by
inserting and soldering all the wire links
and then the sockets for the i.c.s, remem-
bering to bend a couple of the legs of each

Resistors
R1to R4,
R6, RS,
R10,R13 10l2( (8 off)
R5 2k
R7 22k See
RS9 478k §
R11 100k = g
R12 1K TALK
R14 150 Page
R15 47
All 0-6W 5% carbon film
Capacitors
C1,C15 22y radial elect. 25V
(2 off)
C2, C6,
Cc8,Cc11
C16t0o C18 Ou1 polyester (7 off)
C3 0u22 polyester
C4,C13 2u2 radial elect. 6-3V
(2 off)
C5, C7 4u7 radial elect. 6:3V
(2 off)
C9, C12, C14 220 radial elect. 25V
(3 off)
C10 0u01 polyester
Semiconductors
D1,D2 1N4148 signal-diode
TR1 BC547 npn silicon
transistor
TR2 BC177 pnp silicon
transistor
1C1 ISD1020AP direct

analogue storage,
voice recorder

1C2 74HC21 or 74AHCT21
CMOS dual 4-input
AND gate

IC3 74HC00 CMOS quad
2-input NAND gate

iCa TBA820M low voltage
power amplifier

1C5 AD2950 +5V low
power voltage
regulator

Miscellaneous
S1toS4 Press-to-make, p.c.b.
mounting, keyboard
switches, with red
and blue caps
(2 off each)
LS1 Miniature 8 ohm
loudspeaker, 38mm
(1-5in.) dia.
MIC1 Min. electret
microphone
B1 9V PP3 battery, with
clip
Printed circuit board available from
the EPE PCB Service, code 885; 8-
pin d.il. socket; 14-pin d.il socket
(2 off); 28-pin d.il. socket. double-
sided sticky pads; single-core link wire;
2-6mm bolts, washer and nuts (3 off
each); solder etc.

Approx cost £ 3 2
guidance only
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Fig. 5. Printed circuit board component layout and full size copper foil master pattern.
The p.c.b. layout was produced by Richard Kellaway of Talos Designs, Poole, Dorset.
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component slightly so it won’t fall out
before you are ready to solder it. Next,
the resistors and diodes, then transis-
tors, regulator, microphone and capacitors
can be soldered in position. Do make
sure the diodes, electrolytic capacitors,
microphone, i.c. sockets, regulator and
transistors are the right way round.

‘Using the 2-5 mm nuts, washers and
bolts, mount the loudspeaker LS1 on the
p.c.b. as shown in Fig.6, and connect it to
the circuit with two short flying leads.
Solder in the switches, using red caps for S3
and S4, the Record switches, and blue caps
for the Play switches S1 and S2. Finally
solder in the battery connector, being very
careful to get it the right way round.

Examine the assembled board carefully
and remove any short circuits caused by
**solder-bridges”. When you think all is
well, carefully insert all the i.c.s into their
sockets. The best way to dodge electros-
tatic hazards, particularly to ICl, is to
avoid handling the pins of the i.c.s at all,
until they are inserted into their sockets. It
is also a good precaution during this
operation to discharge any stray static you
may be carrying, and of course, you must
be sure the i.c. is inserted into its socket the
right way round.

The final operation is to connect the bat-
tery, taking care to get it round the right
way, and hold it on the board with a piece
of double-sided sticky tape.

POWERUP

. With abit of luck you should now have a
perfectly functioning Voxbox. To Record,
hold down a red button while you speak.
To replay (Playback) , start the message
going with a brief push on the appropriate
blue button. If you hold down a Playback
button, the message will loop.

If all this merely results in the dreaded
electronic silence, disconnect the battery
and examine the circuit carefully for “dry
joints” or similar slip-ups. Is the speaker
connected OK? Assuming this doesn’t do
the trick, you will have to get out the knife
and fork to find out why.
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The completed Voxbox ready to receive messages.
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Using an oscilloscope or a voltmeter if
available, check that the output of the
voltage regulator ICS is five volts. Verify
that the supply to the audio amplifier 1C4 is
turned on when you press any of the
switches. Make sure IC2 pin 6 goes “low”
while you hold down a switch. Check also
to see if IC3 pin 8 goes up and down in
synchronism with the messages, and with it
IC1 pin 24. IC1 pin 23 should also go low.

If all is well with the activity latch IC3
and voice recorder chip IC1, perhaps there
is a problem in the amplifier?

Is the amplifier supply, IC4 pin 8, going
high to power up the chip? If it is, you
could test the amplifier by briefly inject-
ing a small signal into it. If you lack a
suitable signal generator, observe sensible
safety precautions while you put your
finger momentarily on IC4 pin 3. This
should produce a click. or hum from the
loudspeaker if the amplifier is working.

Make sure the recording process is work-
ing by watching the input on pin 27 of
IC1 go low whenever a Record button is
pressed, and check that the microphone

Fig. 6. Suggested method of mounting
the Joudspeaker on the printed circuit
board. The battery is fixed to the p.c.b.
using double-sided sticky tape.

is powered up during these conditions. Is
the electrolytic capacitor Cl the right way
round?

Finally, make sure the power is removed
at the end of playback or record by watch-
ing the activity latch go high on IC3 pin 8.
This will ensure maximum longevity of the
battery.

IMPROVEMENTS

Purists may be interested in the following
suggestions for improvements to the cir-
cuit.

In our circuit the negative side of the
microphone is connected to the output of a
logic gate. This allows it to be turned on
and off, but (theoretically) introduces some
noise. There would be a slight improve-
ment in signal quality if the microphone
was connected directly to the ground of the
p.c.b.

Experimenters may prefer to explore
the capabilities of a crystal, ceramic, or
dynamic microphone element, which could
be connected directly to the MIC and MIC
REF inputs of IC].

There is a slight “pop” from the
loudspeaker whenever the circuit turns on.
This could be avoided by the addition of
extra components to use pin 14 of ICI, the
differential output. g

Capacitor C6 connects the pre-amplifier
to the output stage of ICl. We found this
had to be a non-electrolytic type, to avoid
possible instability.

Constructors may prefer to dispense with
the voltage regulator ICS, which is quite
expensive. In this case, a 6V battery will be
required. If single button operation is not
important, the addition of an extra switch
to disconnect the battery supply might also
be desirable. g
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At last, a fully functional upgradeable
PCB CAD system to suit any budget.
Substantial trade-in discounts are*
available against other "professional”
PCB design packages ...

... call now for details.
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Electronic Superhighway

When American President Bill Clinton
and his Vice President Al Gore talk about
creating an electronic superhighway for
information (or National Information In-
frastructure, to give it its more official
stuffy title) they are predicting the in-
evitable.

But they are begging the most impor-
tant question; how long the revolution
will take to happen.

Humans are creatures of habit and will
stick with the familiar way of doing
things until some completely unexpected
event forces a change.

For at least ten years now business
executives have been able to hold video
conferences. They can sit in offices
around the world, talking to each other
by television camera and screen. But it
took the Gulf War, when many com-
panies banned air travel, to open the
business community’s eyes to videocon-
ferencing. The firms that provide the
necessary equipment found orders dou-
bling. Now the recession is making
people look at the high price of air
fares and the low cost of connecting
videoconference equipment to the ISDN
digital telephone lines which many
offices now use.

Mechanical teleprinters and telex
machines have for fifty years been
sending typed messages down telephone
lines. But telex machines need a trained
operator and take minutes to send a full
page. An electronic mail service lets
anyone with a personal computer
connect it by modem to a telephone line,
and send a page in less than a minute.
The big advantage of email is that the text
arrives in a form which the receiving PC
can store and edit, without the need for
any retyping. But email systems are
awkward to set up, for anyone other than
a computer buff.

Neither email nor telex can cope with
the thousands of pictorial characters in
the Japanese alphabet. So Japanese
business jumped at the chance of
sending pages of. written text by tele-
phone, using a facsimile machine or fax.
When the British postal services went on
strike, in the 80s, the Japanese elec-
tronics companies already had low cost,
easy-to-use fax machines ready to offer
British business. Now fax is a way of life,
with more and more private homes using
£200 fax machines and PC users fitting
fax cards.

The message arrives as a graphic
image, not ASCII code which a PC can
edit. So the PC has to use Optical
Character Recognition software to try
and convert the message into text. This
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cannot cope with handwritten text or
corrections, and is unreliable even. on
pure font text unless it has been sent in
“fine resolution” mode. Most people
send faxes in standard mode.

As people fall over these problems they
begin to see the value of connecting
computers direct to a telephone line. But
computers have so far developed faster
than the telephone networks that can

connect them. The “superhighway” will -

even things up.

Internet

The end of the Cold War was another of
those unexpected events. The American
military had set up its own electronic mail
network to distribute secret information
stored in giant computers at safe loca-
tions across the country. With the out-
break of peace the US government let
universities use this system, dubbed the
Internet, to share information. Then out-
siders started to use "the net” to send
messages, exchange news and arrange
discussion groups in which people from
all round the world post questions on
electronic bulletin boards and get replies
from other users, either immediately or
days or weeks later.

Around 20 million people from all over
the world now use the Internet. Most of
the information is free, and there is so
much of it that inexperienced users do
not know where to start looking. Large
documents, especially with pictures, take
a long time to receive. It is quicker and
easier, and cheaper on-telephone bills, to
go to a library and take books off the shelf
and make a photocopy.

So this makes people see the need for
better phone lines.

Although glass fibre is cheap, a laser is
needed to inject the light into each end,
and the conversion opto-electronics are
expensive.

The stepping stone to the future is
“fibre to the kerb”. The telephone com-
pany lays optic fibre to junction boxes at
the corner of the street. Opto-electronics
in the box converts the light into electri-
cal signals which are then fed into homes
and small offices in the area by coaxial
cable. If the distance from box to home or
office is short, ordinary twisted pairs may
do the trick.

Free Lunch?

And, finally, the superhighway comes
into the home. But this leaves another
begged question. Nothing is for nothing;
in real life there is no such thing as a free
lunch. Someone will have to provide all
this information. So someone will have to
pay for it.

The 32 volumes of the Encyclopaedia
Britannica, contain 44 million words and
23,000 illustrations and should soon be
available on the Internet, for people in
university libraries to search by keyword,
and eventually for the general public to
use instead of buying the books. | can't
wait to use it as a 24 hour reference
source. But will | be able to afford it?

There are already information services
available to anyone with a computer
and electronic mail modem. | can search
through all last year's newspapers, for
every mention of any selected topic. But
it will cost me several pounds per minute
of time on the line. | can’t justify that cost
unless | am desperate for a fact. No
student or casual user can possibly afford
it.

Will governments pay to provide online
information services, instead of public
libraries? If so where will that leave
people who do not have access to a
computer?

Copying

And how to control valuable informa-
tion, even when someone has paid to
use it?

Anything in digital code, whether
music, text, pictures or a computer
program, can be copied. The copy is
identical to the original. This is already
alarming the record companies, who
worry that people will make perfect
copies of CDs onto digital tape instead of
buying the original disc. it scares photo-
graphic libraries, too, who know that
once they have sent a full quality picture
down a line to a newspaper or TV station,
they have lost control of it for ever.

The only information available free is
information that no-one wants, which
usually means that it is either advertis-
ing something or selling a political or
religious point of view.

Britain is lucky to have one source of
electronic information which is to all in-
tents and purposes free. All the broadcast
television stations now provide a tele-
text service, which lets anyone with a
suitable TV set display pages of news,
weather, travel and financial information.
The cost of the BBC's service comes from
the licence fee. Teletext on commercial
TV is paid for by advertisements which
tangle with the information pages.

When British computer company
Digithurst recently started to sell its
£500 board and software for a PC,
which strips out the advertisements and
displays only the information on the
screens of office PCs, the teletext
service providers warned of copyright
infringement.
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A roundup of the latest
Everyday News from the
world of electronics

A New Outlook for Britain’s Inventors?

BIRMINGHAM HOSTS FIRST INVENTORS’ FAIR - by Hazel Cavendish

RITISH inventors, probably the most under-rated

and neglected body of innovators in Europe, at
last appear to be getting some of the attention they
deserve. As almost every brilliant idea that emerged
was adopted, funded and developed by another
country, the national conscience began to stir. Angry
questions were asked from all quarters and newspaper
leader writers took up their pens. Why were the British
so timid in backing our own home-grown genius?
Academics clalmed that countless hours of research and
development in our own Universities benefited every-
one in the world except the inventor himself, and the
country which educated his genius.

Suddenly it is all happening. Government is back-
ing new developments in companies through the
Innovation Unit of the Department of Trade and
Industry, and gives some help and advice to in-
dividuals by pointing them in the right direction, and
by providing some funding in certain cases. They
were joined in a study in 1992 by the Technology
Group of the CBI which admitted ‘‘The UK picture
is somewhat bleak. In the world competitiveness
scoreboard, put together by IMD Lausanne and the
World Economic Forum, the UK ranks number 13
out of 22 OECD countries. The UK has not per-
formed well in key areas such as a share of world
trade, expenditure on R & D, and patenting."’

This month has seen the first Falr ever held for
British inventors, sponsored by Exchange and Mart,
the DTI, the Institute of Patentees and Inventors, and
given valuable assistance by the Design Council before
it became a recent victim of Government cuts. The
Great British Innovation and Inventors’ Fair, held at
the Pavilion Hall in the National Exhibition Centre in
Birmingham from May 19-22 is te be a regular event
and will become international next year.

The organisers, a small firm headed by Bour-
nemouth business man Malcoim Cook, have been
surprised and delighted by the response. A thousand
stalls were booked in advance, 250 by British in-
ventors, and the rest by research and develop-
ment associations, major business organisations, patent
agents, finance firms on the look-out for new joint
ventures, private investors and interested manufac-
turers.

An extraordinarily diverse mix of inventions came
in from all over Britain, ranging from innovative aids
to industry — many of them based on electronics
to a large number likely to interest motor manufac:
turers and industry generally, with others destined to
improve our quality of life. Many outstanding inven-
tions were exhibited which had already been awarded
and funded by the DTI Smart scheme.

Wide Range of Inventions

Originating from Keele University was a robotic aid
which increases the independence of the severely dis-
abled, able to be fully operated through the blink of an
eye. Appropriately from Cornwall, Jonathan Marsh of
Environmental Tracing Systems offered a Detector for
environmental monitoring which can be used on a boat
and uses laser and white light technology to effect in-
stantaneous monitoring.

Phil Williams from Swanage in Dorset, a com-
munications electronics consuitant exhibited his
Touchpad Sensor, an invention which turns any
surface into a microswitch or sensor. He describes this
as ‘ideal for event detection, security system or
vending machine.’

James Macleod from Renfrewshire, whose Audio
Anchor won an award at last year’s Salon International
Des Inventions at Geneva, claims his motor vehicle
security device is designed to prevent the ‘smash and
grab’ thefts of audio systems which are posing a global
problem costing millions of pounds every year
throughout the worid. Also reflecting public concern at
the increase in violent attacks on the person was
the ‘Angel Alarm’ invented by Charalambous Portelli

of Security Technology
in London. Described
as an alternative to
telephone emergency
alarm calls, this per-
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hibited his *‘Dive Cat’’,
a communication and
tracking system for use
by scuba divers. Profes-
sor Edward Williams
showed an interesting
exhibit in his Magneto-
Optic  Security Stripe
which can be read
remotely by a laser and
was fust one of the
exhibits from Keele.

Although the fair was only intended for British in-
ventors this year, a single interesting electronic entry
was admitted from Bucharest. The product, which of-
fers a network for parallel software processing and uses
a micro multi-processor i.c., seeks British investment.
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Broker

Prominent among the business exhibitors was the
London-based firm ‘Inventalink’, which can be des-
cribed as an inventor’s broker and management agent.
This Company established its business 14 years ago to
fill what they saw as a gap in the provision of services
to inventors. They now operate from Clipstone Street
in London.

*‘Inventors tend to go to a patent agent and, if they
are not sophisticated people, they think they are going
to become millionaires if they get a patent,”’ said
Richard Paine, their Marketing Director. ‘‘The most
difficult thing is to launch a product and produce it to
industry. Most inventors talk about manufacturers,
when they shouid be talking about marketing com-
panies. Our company is very market-orientated. We are
a team of 12, and look at 2,000 to 3,000 inventions
every year, assess their commercial viability, and take
on a hundred or so. Our expertise is being able to open
doors to industry.”’

“’Pity the Poor Inventor’’

Trevor Baylis — an inventor who has been featured by
the BBC on Tomorrow's World and is known for many
innovative products which he has introduced over the
years, s one individual beating the big drum for recogni-
tion of the private inventor, and awareness of the dif
ficulties and expenses he faces in getting his product ac-

cepted,

“You might say we are an endangered species,
labouring under the prohibitive cost of patents which
are at present the only effective means of protect-
ing ourselves against predators. The inventor is easily
robbed by opportunists and denied any credit for his
invention. A system is needed to protect, assist and
encourage those individuals whose ideas add to the
universal pool of knowledge."’

Baylis believes private inventors should be given the
same protection as artists, writers and architects
namely, copyright. ‘‘We must find a suitable safe
haven where people can go for help and assistance.
This could well be the Institute of Patentees and
Inventors, which deserves patronage at a high level. It
is important that everyone connected with a new
invention should receive a share in the profits. In-
ventors should also be reecognised in the Queen’s
Birthday Honours."’
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The Midi Melodeon which acts as a trigger for midi sound sources. It has
no reeds and may be configured for different keyboards.

Change of Attitude

For the past three years the DTI has been run-
ning their Innovation Unit, set up the Government
Minister Peter Lilley, to promote the exploitation of
new ideas. Leading personalities in industry are en-
listed to serve in the unit, changing every year. Diana
Roberts, a spokeswoman for the department, admits
the unit is not tuned to the individual inventor, but
instead strives to achieve a change of attitude in the
UK across a wide audience, and is mainly directed
towards companies.

*‘It is very noticeable, for example, that the innova-
tive companies are succeeding, despite the recession’’,
said the Unit's ‘‘Best Practice’’ report. ‘‘They are
evolving to meet the new challenges, and turning to
their advantage the negative blockers which are inhibit-
ing the others."’

Diana Roberts says: ‘‘We are trying to change at-
titudes in Government and in Education. Why is it that
the curriculum and teaching seem to turn people off
careers in industry, off science and technology, and
engineering?

On the finance side, why is it that the Companies
complain the City thinks sort-term, while the City
thinks the Companies can’t manage long-term? Why is
it that we have a marvellous science base — witness
your inventors — but people who have the inventions
don’t commercialise them?*’

Daft Idea?

Some of the most encouraging words uttered to the
'90s innovators originate from the Cranfield School of
Management in Bedfordshire. Andrew Berry, writing
in a recent issue of Intercity, quotes Professor Simon
Majaro, a former lawyer and Unilever executive who
runs Cranfield’s Centre for Creativity, as saying that
Creativity requires a ‘tolerance of ambiguity’ — an open
mind, in other worlds — which is often missing in
British management at ali levels. Majaro’s approach to
creative thinking is what he calls ‘the Intermediate
Impossible.’

**Some of the greatest ideas we started from were,
on the face of it, a daft idea.”” He cites the Sony
Walkman as a classic example. Akio Morita, Chairman
of Sony, originally said ‘I want a mobile tape recorder
that | can put in my pocket and take with me on
walks.’ It seemed impossible because of the size of
good quality loudspeakers, but when they replaced
speakers with headphones, it became possible. There
was no new technology involved.

‘‘Many new ideas seem impossible, but aren’t
when you take a closer look."’

509



OMPUTER networks and general data

links are widespread in their use
these days. In fact the volume of data
being transferred electronically is increas-
ing each year. Much of the data is passed
along wires in the conventional way. This
can take a variety of forms.

For low data rates like those used for
most computer printers very few precau-
tions need to be taken for short lengths.
However, as the speed and distances in-
crease data transmission becomes a little
more difficult.

In many high speed links between dif-
ferent computers, coaxial cables are used.
Whiist this method is capable of produc-
ing excellent results it can be prone to oc-
casional data errors caused by electrical
noise picked up along the line. In addition
to this the data rate and bandwidth are
often limited.

Laser L.E.D. Link

One way of overcoming these problems
is to use an optical link. These links
operate by running a light beam along an
optical fibre. A light squrce at one end of
the fibre is switched or modulated, and
then converted back into electrical pulses
at the other end by a detector.

Optical links can have very high
bandwidths if high speed generators and
sensors are used. In addition to this there
is no possibility of interference from
electrical noise as the data is transmitted
in the form of light along a fibre.

Unfortunately high speed optical links
are more expensive than their equiv-
alent totally electronic ones. However, the
development of a new high speed laser
l.e.d. could herald a change to this.

The new l.e.d. has been developed by
Hewlett Packard and it is a 650nm device
built on a GaAs substrate which uses an
active layer of GalnP between layers of
tellurium and magnesium. The junction it-
self has an active area of 125um and it
consists of a p+ area of AlGaAs and an
n- area of GaAs.

The new structure is particularly attrac-
tive because of its relatively low cost. In
addition to this its high efficiency and
power enable cheap silicon detectors to
be used in the receivers thereby further
reducing the costs.

The diodes themselves are capable of
switching at rates in excess of 100MHz.
Once incorporated into a system data rates
of around 100Mbits per second have been
achieved over distances of 100 metres when
used in conjunction with the correct optical
cable. Currently this means that the cost of
an optical system using these components
would be comparable with an all electronic
one of a similar specification.
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New Technology

lan Poole investigates the latest research
developments in optical data links, nano-crystals

and new i.c. packages..

Nano-Crystals

With the ever present need for faster
and more complicated i.c.s, work is con-
tinually being undertaken to refine and
improve existing processes used in semi-
conductor manufacture. These changes
yield a steady improvement in the perfor-
mance of devices over a period of time.

One indication of this can be seen in the
processing power available on a single
chip now compared to a few years ago.
However to be able to produce a major
leap forwards it is often necessary to look
at completely new ideas.

News of one such idea which could
shape the face of electronics well into the
twenty first century is just beginning to
filter out. It could lead to much faster i.c.s
and even smaller sizes or increases in chip
complexity.

The new idea has been developed at
the University of Georgia in Athens and
it involves the discovery of a new type
of molecule called a nano-crystal. These
crystals consist of a framework of less
than a hundred atoms and they enable
crystals to be grown to almost any shape.

The new discovery was found when
researchers were investigating a set of
materials called metallocarbohydrenes.
To make these substances various
materials were exposed to very intense
levels of laser radiation in a vacuum
which caused the material to vaporise.
The resultant vapour was then combined
with another element, often carbon, to
produce the new material. In making
these new materials the new nano-crystal
structure was discovered.

The process to produce the nano-crys-
tal itself involves bombarding titanium
with laser radiation and then adding
methane. This gives a nano-crystal con-
taining titanium and carbon atoms.

In view of the constituents of the crystal
it is expected that it should exhibit semi-
conductor properties. However in view of
the minute size of the crystals, it is pos-
sible that other effects may predominate
and the substance may become like ordi-
nary conductors. There is even the pos-
sibility they may be insulators.

From this it can be seen that work is
still at a very early stage of development.
Much more still has to be done before it
can be determined whether they can be
used in the electronics industry. If they
can then they may be one of the most
important developments for several years.

It is now several years since surface
mount technology first started to take a
grip on the electronics industry. Conven-

tional leaded components still find many
uses for testing circuits or for building
small quantity production batches, and,
of course, amateur electronics enthusiasts
will continue to use them.

However, most large quantity produc-
tion items use surface mount components
throughout. Just look into a new video
recorder, television, computer or any simi-
lar piece of consumer equipment to see
how much surface mount technology is
now used.

The main advantage of surface mount is
that it is much easietr to place these
components using automatic methods,
thereby greatly reducing production costs.
Another advantage arises from the fact
that pins do not have to be inserted
through holes in the board, and this
enables packages to be made much
smaller. This is a distinct advantage in
view of the increasing complexity of
today’s equipment.

Whiist designers have made great use of
the reduction in size of components, the
increasing pressure to pack even more
into smaller and smaller spaces has meant
that components are being made even
smaller. New series of resistors and
capacitors are being introduced and they
are less than half the size of those in use
only a few years ago.

In line with these size reductions new
i.c. packages are being introduced for
many standard logic i.c.s. The standard
package used for the familiar 74HC and
other similar families of logic is called the
SOIC (small outline i.c.). It has a standard
pin spacing of 1-27mm (0-050in.), and a
typical 14-pin package measures 4-0mm
by 10mm.

Now a company called Quality Semi-
conductor Inc., based in Santa Clara,
California has introduced what it calls its
QVSOP (Quality Very Small Outline
Package?) package. This offers an out-
line of the same size as a standard
14-pin package, but with a pin spacing
of only 0-4mm (the same as that used
on many very high pin-out quad flat
pack i.c.s).

The reduced pin spacing means that 48
leads can now be accommodated on this
size of package. This is a great advantage
because normally i.c.s with 48-pins would
take up a large amount of board space,
making p.c.b. layouts very difficult and
cramped.

These packages are likely to be very
useful in applications where computer
busses are found. It will mean that a
complete bus wide i.c. can be accom-
modated in a much smaller package.

Everyday with Practical Electronics, July, 1994



Low cost data acquisition for IBM PCs & compatibles

A unique range of easy to use data acquisition products designed for use with IBM compatible
computers. Combined with the software they allow your PC to be used as a host of useful test and
measurement instruments, or as an advanced data logger.

Installed in seconds they simply plug into the parallel port (except the ADC-16 which connects to the = 4 =
serial port). They are self-contained, require no power supply and take up no expansion slots. :

Each device comes with a comprehensive manual. C, Pascal and Basic drivers are included for users
who wish to write their own software. Software supplied on 3.5" disk.

PicoScope "Virtual instrument” software PicoLog  Collect, store, display and print

- ——package. Storage oscillo- ~ data from 1 sample per ms to 1
: % |scope with trigger, timebase, - per day. Record average,
{1 [ Jrulers and offset functions. e Bt Rty )
Realtime spectrum analysis _1 values (linear, equation, table = ==
Y wﬁh min/ g frequency gnd look up). Report types: monitor
i ‘_S|gnal averaging. Multiple - (with min/max  alarms), y-

ter digital .
Scope, voltmeter ?aer:r:pcr)]r;-screen( ialend graphs, x-y graphs, tabulation.

spectrum analyser Printer and file handling support Advanced data logging software package

NEW #D¢ 100 virtal instrument

Dual Channel 12-bit resolution

The ADC 100 offers both a high
sampling rate (100kHz) and a
high resolution. It is ideal as a
general purpose test instrument
either in the lab or in the field.
Flexible input ranges (£ 200mV
to +£20V) allows the unitto
connectdirectly to low output
sensors such as microphones or
to high level signals (+ 200V
with a x10 scope probe).

with PicoScope £199
A Dé 100 PicoScope & PicoLog £209

NEW

from

PICO

@ Digital Storage'Scope ¢
@ Spectrum Analyser

@ Voltmeter

@ Frequency Meter

@ Chart Recorder

@ Data Logger

ADE 10 ADE 1 ADE 12 ADC 16 A8

1 Channel 8-bit 11 Channel 10-bit 1 Channel 12-bit 8 Channel 16-bit+sign =~ = =

@® Lowestcost @ Digital output @ High resolution @ Highest resolution - i
® Upto22kHzsampling @ Upto 18kHzsampling @ Upto 17kHzsampling @ 220Hz sampling i 3
® 0-5Vinputrange ® 0-2:5Vinput range ® 0-5Vinput range @® 2Hz sampling - 16-bit §

The ADC 10 gives your The ADC 11 provides 11 The ADC 12 is similar to The ADC 16 has the
computer a single channel channels of analogue input the ADC 10 but offers an highest resolution of the R )

of analogue input. in a case slightly larger improved 12-bit (1 partin  range, itis capable of V3
Simply plug into the than a matchbox. It is ideal 4096) resolution compared detecting signal changes
parallel port and your for portable data logging  to the ADC 10's 8-bit (1 part as small as 40pV. Pairs of
ready to go. using a “‘notebook” in 256). input channels can be
computer. used differentially to
ADL 10 with ADE 1l with ADE 12 with it SR i
PicoScope £49 PicoScope £85 PicoScope £85 hEre .
PicoScope and PicoScope and PicoScope and :’ Df 6 w'tgg
PicoLog £59 PicoLog £95 PicoLog £95 icoLog £1

PicoLog for ADC 10/11/12 £25. Oscilloscopé Probes (x1, x10) £10. Carriage UK free. Overseas £6

Pico Technology Ltd., Broadway House, 149-151 St Neots Road, Hardwick, Cambridge. CB3 7QJ.

smem TEL: 0954-211716 FAX: 0954-211880
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Cconstructional Project

SIMPLE NiCad
CELL CHARGER

STEVE KNIGHT

Maintain the working efficiency o

your cells with this easy-build
charger. Modification details
included for PP3’s.

ITH the cost of alkaline and zinc-

carbon primary cells and batteries

seeming to creep up all the time, it
makes sense, particularly if you do a lot
of experimentation with battery powered
projects, to switch over to nickel-cadmium
(NiCad) rechargeable types. The initial
outlay per cell is not all that much greater
than the alkaline equivalents and once paid
does away with battery expenses for quite a
long while.

The author is aware that not so very
long ago there was a lot of comment
about the recharging possibilities of
alkaline types, but in spite of quite a bit
of experimentation and the measurement
of the *charge” and discharge characteris-
tics under a number of conditions, the
results obtained were, at best, inconsistent
and dubious. Perhaps 1 was doing

something wrong, but at the end of it I felt
there was little to be usefully gained from
trying to resuscitate flat alkaline cells
when proper rechargeables were readily

512

available. Let me add that this is purely a
personal view based on my own experi-
ments; others may have been more
successful.

This article describes a simple NiCad
charger which will do the necessary charg-
ing when required and costs no more than
the cells themselves.

NiCad cells come in several forms: sin-
tered cells, high-temperature cells and the
so-called mass plate cells. The general pur-
pose sintered types have very low internal
resistance and so are capable of large dis-
charge currents; they also come in equiv-
alent physical sizes to the popular non-
rechargeable types, that is, the AA, AAA,
C, D, and PP3 varieties.

They also have shelf lives for periods up
to 5 years without the necessity of periodic
recharging to maintain their efficiency and
performance. Normally, when such cells
are bought, they have only a residual
charge and so must be fully charged before
being put into use.

f CELLCAPACITY

Unlike, for example, lead acid batteries,
NiCad celis should be charged from a con-
stant current supply. For the standard sin-
tered types the normal charge rate is about
one-tenth (0-1) of the nominal cell capacity
(C) which is stated in ampere-hours (Ah),
this being the product of the discharge cur-
rent and the time of use.

Thus, for an AA cell of 0-5Ah capacity,
a charging current of 0-05A or 50mA is
needed. At this rate the cell will be fully
charged in a period of about 15 hours, that
is, when a charge equivalent of 150 per cent
of the Ah capacity has been returned to the
unit.

If a cell is not completely discharged after
a period of use, a shorter charging period
is acceptable but, in general terms, no
damage is likely to result if the cells are
charged by up to twice the recommended
rate. Higher rates can be used to reduce the
charging time but for rates greater than the
discharge current (0-5A for the AA ex-
ample above where the charge would be
completed in one hour) it is best if the cell
has been allowed fully to discharge prior to
the recharge.

Taking an overall view, the best ef-
ficiency is obtained if the cells are com-
pletely discharged from time to time and
then recharged without an intervening shelf
storage period. The general relationship
between charge rate given in terms of the
cell capacity C and the charge time is
shown in the graph of Fig 1. Log scales
have been used to accommodate the wide
range of the variables.
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charge time.

Fig. 1. Graphical relationship between cell capacity C and
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CIRCUIT
PRINCIPLES

A source of constant current has a high
output resistance, unlike a constant volt-
age source which has a low output resis-
tance. However, if we make use of a con-
stant voltage supply and connect this to a
constant load resistance, the current flow-
ing will also be constant.

The basic circuit of such a device is
shown in Fig. 2. This employs a con-
stant voltage i.c. from the popular 78xx
regulator series, and a load resistor R,
connected across the two points 4 and B
between which the constant voltage (V) is
normally developed. If the variable load-
ing, represented by the cell being charged.,
is now connected in series with the output
of this circuit, the current / will still remain
constant and the proper charging require-
ment will be obtained.

The value of R will determine the actual
charging rate, that is. R is selected (or ad-
justed) so that the desired current

basic regulator voltage
Io = + I|
R

For the 7805 chip, Ve = SV and /) is
approximately SmA.

This makes R) about 110 ohms for a
50mA constant /. In a practical circuit, R,
may be adjustable so that /g can be made to
suit different charging rates.

The input voltage V; is of course derived
from a transformer, rectifier and smoothing
system in a conventional “power unit™ style.

PRACTICAL

CIRCUIT

The actual Simple NiCad Cell Charger
described here is a simple modification of
the above basic circuit, and is shown in Fig.
3. Transformer T1 has a total 12V r.m.s.

Resistors

R1 10 see
0-5W 5% carbon ORI\
Potentiometer TALK

VR1 200 rotary Page

wirewound

Capacitors

21 2200y axial elect. 25V

2

0u47 min. polyester layer,
100V

Semiconductors
D1to D5 1N4001 1A 50V rect.
diode (5 off)
D6 standard red l.e.d. and clip
IC1 7805 + 5V regulator
Miscellaneous

mains transformer;
primary: 240V a.c
secondary: 12V or
6V-0V-6V
250mA 20mm fuse and
fusehoider
Printed circuit board available from
the EPE PCB Service, code 884; ABS
plastic case, size 150mm x 80mm x
50mm; red and black (blue) output
terminal post; rubber grommet, 6-4mm
(%in.); spacers (4 off); multistrand con-
necting wire; solder etc.

FS1

secondary rated at 0-5A (6VA) and this
enables a peak d.c. voltage of about 16V to
be developed across capacitor C1 after rec-
tification by the “bridge rectifier” diodes
D2 to DS.

This provides the input to ICI, the 7805
regulator, and allows up to four cells of
AA, AAA, C and D types, or a PP3 bat-
tery. to be charged. The basic circuit has
the addition of protective diode D1 shunt-
ing the 7805 and the inclusion of a red l.e.d.
D6 in the common connection to act as an
indicator that charging is actually taking
place.

The voltage drop across a le.d. is typi-
cally about 1:5V to 1-8V: taking an average
of 1-65V, Vyis then (5+ 1-65) = 6-65V and
hence:

6-65
Iy ==—— +1cq
Rl

Ry To

+ IC1 2
| 78XX
Iy

Vo

Fig. 2. The basic constant current
generator.

This differs from the previous estimate a
little but, as mentioned before, the required
current is best set (for the purist!) by select-
ing the right value of resistor, hence preset
potentiometer VR/ is introduced.

D1
INLOOY
(L F)
12V 05A
FS1 IC1
250mA IN 7808 PR > 3
VRI
coMm
C2 t
07 ;
~v
=,
Ha
— 22004 -
O 25v 1LED To I
-
1
i
R —
& T
Ot

Approx cost
guidance only

Fig. 3. Complete circuit diagram of the Simple NiCad Cell Charger. See text for
changes to the value of resistor R1 for PP3 cell charging.
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Fig. 4. Printed circuit board component layout and full size
underside copper foil master pattern.

Topside component layout showing the small heatsink bolted to
the metal tab of the voltage regulator.

Trackside view of the p.c.b. showing the control tags soldered
directly onto the copper pads.

CONSTRUCTION

With the exception of the mains trans-
former. the charger is assembled on a small
printed circuit board (p.c.b.) and this is
mounted on the inside of the lid of an ABS
plastic box measuring 150mm x 80mm x
50mm. though any alternative box which
will comfortably accommodate the board
and the transformer in the same way may
be used. The p.c.b. is available from the
EPE PCB Service, code 884.

The board topside component layout
and full size underside copper track master
pattern are shown in Fig. 4, and there
should be no problems in assembling this.
Notice particularly that the current control
VR is mounted on the copper side of the
board. its three tag terminals being bent
slightly at their extremities so that they can
be soldered directly on to the large square
copper pads.

A small heatsink (though not strictly
required) is also bent out of a piece of
16s.w.g. aluminium measuring about
25mmx 12-:5mm  (lin. x %in.) and at-
tached with a single screw and nut to the
7805 regular chip metal tab - see photo.

Before assembling the components on
the board, use it as a template for position-
ing its four corner fixing holes. the position
of VRI and the l.e.d. on to the lid of the
box. The board position for doing this is
shown in broken lines in Fig. 5 which is a
top view of the lid with the position of the
two voltage output terminals also indi-
cated. Now drill out the lid holes to the
sizes indicated, putting a Y inch grommet
in the hole for VR adjustment and a l.e.d.
clip in the other hole.

The board can now be assembled. taking
care over orientation of the diodes, the
7805 regulator IC1 and capacitor Cl. Push
the l.e.d. into its mounting hole (correctly
orientated!) but do not solder this com-
ponent for the time being.

ASSEMBLY

The completed board is now fitted to the
underside of the lid using four 22mm (’ sin.)
spacers (or long screws will do) as shown
in Fig. 6. The slot in the spindle of VRI
should now be just behind the grommetted
hole so that it can be adjusted with a small
screwdriver or trimming tool through this
hole.

A panel knob has not been provided for
this control to avoid accidental movement
during a charge period. If you wish, you
can put an extension on to the spindle to
bring it out through the panel hole and at-
tach a suitable knob.

Once the board is secured, the l.e.d. can
then be edged upwards to slide into its
panel clip and its leads finally soldered to
the copper pads. To complete this part of
the job. two leads are taken from the
current output pads to the output ter-
minals; Imm sockets were used on the
prototype but any small and appropriately
coloured posts may be used here. Solder
also two other leads from the ac. in-
put pads on the board for connection to
the mains transformer secondary, about
130mm (5in.) lengths are adequate.

TRANSFORMER
AND FUSE
MOUNTING

The transformer and base-mounting type
fuseholder are mounted in the base of the
box at the end away from the p.c.b. and
a twin power input lead is brought out
through a suitable hole located in the end
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OF VR1

Table 1: Charging Currents

Cell Type

Capacity Charge current

HOLES TO SUIT OUTPUT
TERMINALS USED. CHECK

AAA (RX3)

180mAh 18mA

™ THAT THEY CLEAR THE
TRANSFORMER CLAMP
BELOW

AA (RX6)

500mAh 50mA

HP11 (RX14)

1-2Ah 120mA

HP2 (RX20) |

1:2Ah 120mA

PP3

11TmA

110mAh

POSITION OF BOARO
BEHINO THE LIO AFTER
BEING USEO ASA
TEMPLATE

1.
| -7 OIA HOLE WITH CLIP FOR
L.E.O. CHARGE INOICATOR

©

1Smm

Iid. Exact positions not critical.

Fig. 5. Lid drilling details and position of the p.c.b. under the

P.C.B.

2

VR1

£

SPACER. OR
USE LONG
SCREWS

gTOT

i PLENED

the case Iid.

Fig. 6. Suggested method of mounting the p.c.b. to the underside of

~

wall of the box. Care must be exercised
here to ensure that there can be no pos-
sibility of contact between the tags on the
fuseholder and the transformer clamp or
secondary outputs.

Make sure that the power lead is ade-
quately anchored inside the box so that no
strain can be placed on the internal connec-
tions from outside. No on-off switch has
been incorporated as the charger is nor-
mally used for an extended period and can
be plugged into a suitable point when re-
quired. The l.e.d. charging indicator acts as
a warning that the unit is switched on, but
note that this applies only when cells are
actually being charged.

Once the transformer and fuseholder
(with a 250mA fuse) are mounted satisfac-
torily, the a.c. input leads from the p.c.b.
can be soldered to the secondary (12V) tags
and the lid of the box screwed in position.

USING THE

CHARGER

All cells should be charged in series and
up to four of each type can be accom-
modated. Do not mix the rypes of cell in
any one charging operation.

A slight modification is needed if you are
habitually charging PP3 batteries. A total
value of about 500 ohm is needed for VR1
to reduce the charging current to the re-
quired 11mA in this case, and a resistor of
270 to 330 ohm value should be wired in
series with VR 1.

(Below) The completed charger show-
ing the p.c.b. mounted on the lid using
stand-off spacers.
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The charging current for PP3 batteries
can then be checked with a suitable meter
to set things as close as possible to 11mA
(which is not critical as such), using VR1 as
a final trimmer. This resistor could be put
in place of the existing R1 to avoid board
changes, but it would have to be shorted
out when other types were being charged.

The charging indication provided by the
l.e.d. D6 will normally light quite brightly
for cell charging but will be dim when a
PP3 is being charged. This is quite normal
and does not indicate that the battery is not
being charged.

Remembering that this project is in its
most basic (and cheapest) form, there is a
lot of opportunity of making your own
modifications and additions if you are that
way inclined. For example, a meter can be
added in series with the positive output
lead, with a fs.d. of, say, 250mA, to
monitor the charging current. A cheap
edgewise type would be suitable and you
would probably have to shunt it to provide
the range needed.

Also, up to ten cells at a time could
be charged by replacing the present mains
transformer with one having a total 24V
(or 12V-0V-12V) secondary rated at 0-5A.
Capacitor Cl would have to be uprated to
35V to 50V working but nothing else need
be affected.

Table 1 indicates the different cells which
can be charged on this unit. with the
nominal charging currents. The charging
times at these rates is about 15 hours for all

]

types.




Regular Clinic

C/RCUIT
SURGERY

ALAN WINSTANLEY ¥

N
v

This month in our “customer clinic” we suggest a test probe for checking car
electrical wiring, also model railroad sound effects and advice on 555 triggering
methods. We also ask, Ingenuity Unlimited — should it make a comeback?

555 Triggers

Mr. Kenneth Yeo of Glasgow requests
help with methods of triggering the im-
mortal 555 timer i.c.

I'm a bit puzzled as to the method of
triggering the 555 timer chip, especially
in monostable mode. Does it need to be
momentary, and how do you implement it
in practice? Please explain in your column
whenever appropriate.

The monostable mode Mr. Yeo
referred to, involves the 555 timer i.c.
delivering a single timed pulse, see Fig.
la. The monostable is sometimes called a
**one shot™ for obvious reasons.

To start timing, it requires a suitable
trigger signal at pin 2, equivalent to one-
third or less of the supply rail voltage. If
pin 2 is higher than this level, then either
the device remains reset, or if it's already
timing, it will time out in the normal way
after the period ends. During timing, the
555 ignores any further trigger signals
so it's a non-retriggerable timer.

However, not only is the trigger volt-
age important, but also the trigger dura-
tion as well. Mr. Yeo is right — the trig-
ger period does need to be “momentary”
in that it must always be shorter than
the timing period of the i.c. Otherwise
the 555 continues to time or “‘runs on,”
and it will only reset itself once the trig-
ger voltage rises above 1/3 the supply
rail, when the chip resets as soon as the
trigger is removed.

A simple mechanical means of trigger-
ing is to use a pull-up resistor R1, any-
thing from say 22 kilohm to 100 kilohm
should suffice and this biases the trigger
to the positive rail to avoid any false
starts. Closing S1 sends pin 2 to less than
one-third (OV in this example) of the rail
voltage so timing will commence. The
output pin (3) of the 555 goes high to
almost the supply voltage, for a period
equivalent to roughly 1-1 R,C, seconds,
where Ry is in ohms and C, is in farads.

R-Cee

Alternatively, it's possible to add an
RC network to the trigger pin so that
the 555 starts timing immediately upon
power up, see Fig. 1b. Pin 2 is pulled
down to OV initially and rises progres-
sively towards the positive rail.

The trigger time constant (RC
seconds) should be short enough to
ensure that the voltage on the trigger pin
rises above one-third of the supply rail
before the time period is due to finish, to
avoid run-on. Calculate values so that
RC < 11 R(C,. That way, the trigger pin
voltage will safely reach nearly two-
thirds of the supply rail voltage before
the monostable times out. Useful as a
power-on single pulse generator or
similar.

You can trigger the timer using exter-
nal TTL or CMOS gates or, say, transis-
tor systems to generate a suitable trigger

—O +V¥ SUPPLY

tst.1RECE

O +v
R Rt
. .
1] \Ad
_.I‘ TR L.
7 IC1
o —t
NESSS
B L o ts1-1 Rt Ct
T
T

o Ct Jv
T =0 0OV

Fig. 1a. The 555 timer -monostable
configuration.
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Fig. 1b. Adding an RC network to the
555 monostable to trigger at power on.

pulse. It's worth pointing out that unlike
the trigger pin, the reset terminal (pin 4)
requires a voltage of no more than 0-7V
or so in order to reset the monostable
period. Mr. Yeo also asked for advice
on choosing the right capacitor for par-
ticular applications — something I'll try
to tackle next month.

Car Electrics Probe

A keen auto electrician, Mr. Robert
Allison of Falkirk has just started in elec-
tronics and requests a simple device to
help investigate car electrical systems:

Having seen a commercial type costing
some £80, is there a cheaper way of doing
it? Mr. Allison asks.

A Car Electrics Probe which will help
you to discriminate between “'live” wires
(+12V) and OV connections, and also
perform basic continuity tests, is shown
in Fig. 2.

For simplicity I opted for a 555 astable
multivibrator which is powered from the
vehicle's battery and drives a bi-colour
le.d. This alternates between Red and
Green under open circuit (no connec-
tion) conditions, acting as a “'standby”
indicator. A 12V input lights the Green
l.e.d. whilst a OV connection illuminates
the Red l.e.d. instead.

The probe input is taken via resistor R1
to the trigger pin (2) of the i.c.; with no
input connection, the astable runs freely
and the l.e.d. blinks both colours. A 0V
input provides an overriding trigger signal
which causes a high output, so D5 (red)
lights. A + 12V input disables the trigger
so the green l.e.d. lights instead.

An “auxiliary™ test lead connects di-
rectly to the reset terminal, to help with
continuity tests when checking out leads,
suspect bulbs, fuses, etc. Shorting the
“AUX." terminal to the Probe input
(i.e. continuity) will shunt the trigger
pin towards + 12V so the green le.d.
illuminates.

In the case of a lack of continuity
(open circuit), the le.d. will fiash alter-
nate colours. Actually, a resistance of up
to one megohm is classed as “‘con-
tinuity™, which is fine for simple go-no-
go tests but it does have limitations.
Operation is summarised in Table 1.
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The Car Electrics Probe is powered
from the car battery via the bridge rec-
tifier D1-D4, which means that it doesn't
matter which way round the device is
connected to the battery. Two crocodile
clips can be used on a generous length of
twin-core cable for the power supply in-
put, a third croc. clip could be employed
for the AUX. input, or use a small socket
to connect a test lead instead, for con-
tinuity checks.

The circuit could be built on strip-
board and housed in a suitable probe
case (e.g. Maplin JX57M which is fitted
with a metal test prod): the voltage at the
tip then determines the colour of the
le.d. It’s important that a ‘“back-to-
back™ bi-colour led. is utilised, these

have only rwo leads. The common-
cathode type l.e.d. having three leads is
unsuitable.

An alternatively would be to use
two individual light-emitting diodes. By
reducing capacitor C2 to say 10nF, the
bi-colour le.d. will glow orange (i.c.
high frequency red and green) in the
*“standby’’ mode.

Some final tips when working on
vehicle electrics — beware a metal watch
strap shorting across the battery and
burning your wrist, also avoid creating
sparks near the battery because of the
potential explosion hazard (hydrogen
gas in the battery). It's safest to cover the
battery with a damp cloth for protection
when performing electrical tests nearby.

[POSITIVE RAIL)

12V D.C,
INPUT

c1

Tzzn

Tﬁfa..

O
AUX. INPUT

(NEGATIVE RAIL)

Fig. 2. Circuit diagram for a simple Car Electrics Probe.

Table 1: Test Results

Probe | Aux. Inputr L.E.D. Display
ov/ N/A Red
Chassis
+12V | Continuity Green
with tip
Open Open Green/Red
Circuit Circuit Alternately

Car Electrics Probe

Resistors See
R1 470k Q¢
R2,R3 1M (2 off) 4 =
R4 100k TALK
RS 560 Page
R6 470
All %W 5% carbon film

Capacitors
C1 22nF polyester
C2,C3  100nF polyester (2 off)

Semiconductors
D1-D4  WO005 50V 1-5A bridge

rectifier
D5/D6 bi-colour l.e.d
1C1 NESS5S timer i.c.

Miscelianeous
Stripboard; probe case; twin-core
wire; crocodile clips (3 off); solder etc.

Approx cost £ 5

mciludaing case

guidance only

Train Effects

You can have some great fun with a
new range of sound effects chips supplied
by Greenweld (@ 0703 236363). They're
based upon *“‘chip-on-board” (COB) i.c.s
which have the chip mounted onto a
small p.c.b. protected with a blob of
resin, rather than embedded within a
dual-in-line package. Connections are
made by soldering directly to pads on the
board.

I tried their “Train FX" chip when
reader K. Hall of Coventry asked me for
a twin-tone train effect to fit within a
model locomiotive unfortunately a
sound which the (Americanised) FX chip
couldn’t emulate. 1 doubted that a
speaker would fit into a model loco.
anyway due to lack of space, and a
small piezo sounder would probably be
ineffective.

An application circuit which generates
four different sounds upon closing the
appropriate switch is shown in Fig. 3.
The clanging level crossing bell and
“diddly dum™ of train rolling stock
reproduced particularly well.

I used a Darlington (TR1) to drive an
8 ohm 64mm (2-5in.) dia. speaker
directly. Part types aren’t critical and
battery consumption is low — you could
build several units and place them
strategically on your layout. Trigger by
selecting a reed switch, activated by a
magnet placed underneath a passing
train.

That bell effect could also make a novel
and effective alarm tone generator. Other
sound effects chips are available in the
range, see the Greenweld advertisement.

Everyday with Practical Electronics, July, 1994

That cap.

Mpr. Peter Falconer of Basingstoke sup-
plied some further information on that
mysterious mica capacitor shown in Fig.
1(d) of May’s Circuit Surgery, the mark-
ings of which don’t seem to comply with
any common code.

The top value of the component, 300J,
does mean a 30pF type with five per cent
tolerance. The bottom value shown is ob-
viously the working voltage of 100V. The
middle number is a type number, not the
value of the component.

The N750 type mica capacitor is avail-
able at Tandy stores as part of a kit ( their
reference no. 272-801) which contains a
variety of capacitor types. As for the 30pF
value not being standard, I assume it's an
approximation of the value.

Thanks for your letter. Our original
correspondent on this matter did ac-
tually tell me in his letter that he bought
the capacitors from a Tandy retail store
— worth browsing in for some unusual
or interesting components which you
don’t always see in the mail order
catalogues.

Aquarium thermostat

From South Africa came an enquiry
concerning one of my own construc-
tional projects, the Pond Heater Thermo-
stat (EPE Jan. '94). This senses the
ambient air temperature and turns on a
floating heater element when the tem-
perature approaches freezing point, so
creating an essential breathing hole for
pond fish during icy weather.

Mr. Andrew Clark of Transvaal asks:

I'd like to adapt your Pond Heater
Thermostat design for use indoors as an
aquarium thermostat, operating between
24 to 30 degrees Celsius. The LM3911 i.c.
is capable of handling this range. Your
circuit and p.c.b. monitor the air tempera-
ture, but can it be adapted for measuring
water temperature instead?

Yes it can — simply mount the i.c. on
a small piece of stripboard and connect
to the main p.c.b. using flying leads (or
4-way cable). Then house the entire i.c.
sub-assembly in a completely waterproof
enclosure, e.g. a glass phial sealed with
silicone rubber, which is then submerged
in the aquarium. The multi-turn preset is
fine for setting a temperature suitable for
tropical fish.

Fig. 3. Train Sound Effects circuit using
the “chip-on-board” i.c.
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However, you will. perceive a small
degree of relay “‘chatter” — say half a
second or so of a buzzing sound
because the circuit does not have any
hysteresis and therefore is liable to jitter
slightly at the temperature set point, just
when 1t’s switching on or off. This chat-
ter may be a bit irritating in a domestic
environment!

However, the circuit is likely to be
much more reliable and controllable
than an ordinary bi-metallic thermo-
stat. It could also be adapted for
other temperature control applications
in photography, home brewing perhaps,
honey making (ask an apiarist), or
horticulture.

Ingenuity Unlimited

Robert Baker suggested a way we
could accommodate readers’ own cir-
cuits on our pages. Circuit Surgery
isn’t the ideal vehicle for this, being
devoted more to general queries and
problems. Hands up all former Practical
Electronics readers who remember the
Ingenuity Unlimited feature!

It was the “must-read”” column for
PE fans, crammed full of readers’ own
circuit suggestions to share with fel-
low hobbyists and enthusiasts. Well, we
never forget that this is your magazine
and so the Editorial team wants to know
what you think about re-introducing this
immensely popular feature.

Ingenuity Unlimited was also a good
proving ground for budding designers. It
was precisely that feature which nearly
twenty years ago stimulated my own
modest interest in writing for Evervday
Electronics as a schoolboy.

Certain strict ground rules had to be
implemented following several incidents
perpetrated by a minority of readers
(from both home and overseas). The
same rules would apply today: specifi-
cally, all circuit designs must be en-
tirely the reader’s own work, and must
not have been submitted for publica-
tion elsewhere. Strictly no copying from
magazines or books because we or our
loyal readers invariably spot this.

Potential submissions would also
need to be neatly drawn and written,

preferably typed. No correspondence
would normally be entered into, though
we would pay between £10 and £50 for
the best circuits published. In truth the
reaction to my request for your best
**Hints and Tips™ has been disappoint-
ing — so it’s over to you, readers -
nothing can happen unless we know
how you feel so tell us what you think!

If you would like to see the return of
Ingenuity Unlimited, tell us by writing
to Circuit Surgery. We look forward to
hearing your views.

Next Month: One or two reader’s own
circuits and a suggestion for a battery
back-up for powering marine equip-
ment. Don't forget our service to educa-
tion supporting GCSE and GCE “A”
Level Electronics Syllabuses and similar.

If you have any questions, problems
or suggestions for possible inclusion in
this column, please write to me: Alan
Winstanley, Circuit Surgery, 6, Church
Street, Wimborne, Dorset, BH21 1JH. |
regret | cannot guarantee to reply to
every letter but will endeavour to offer
advice wherever possible.

TALK

with David Barrington

Space is at a premium this month, so we shall start off our “components
round-up” by pointing out that prices and codes for ordering all p.c.b.s
used in this month’s projects appear on page 555.

Voxbox

The only source we have found for the special direct analogue storage,
voice recorder i.c. type ISD1020AP used in the Voxbox Voice Recording
Board is from Maplin, code KU66W. The 38mm dia. speaker also came
from the same supplier.

Searching for the AD2950 low power regulator, we only came up with
the name Farnell. As our catalogue is now completely out date, we sug-
gest you give them a ring on 0532 636311 for a price.

If difficulties are experienced locating suitable pushbutton switches,
they came from Electromail, codes 337-605 (blue) and 337-598 (red).

Simple NiCad Charger

As the printed circuit board for the Simple NiCad Charger is so small,
the selection of the potentiometer must be made with this in mind. The
“pot” is mounted and soldered directly on the board.

The one used in the model is intended for loudspeaker volume controls,
is rated at 3-5W and was purchased from Maplin, code FX99H. Other
alternatives may be used but they may not fit on the p.c.b.

Watering Wizard

The two major requirements for the Watering Wizard are the solenoid
water valve and the clock movement. The low voltage solenoid valve was
purchased from Electromail (4r 0536 204555), code 342-023, and the
chiming clock movement from Maplin, code YU66W (Melody Clock).
The mains transformer (WB10L) and the fluid level detector LM1830 i.c
(code YY99H) were also obtained from the latter source.

The TIP120 Darlington transistor is currently listed by Cricklewood
(9 087 452 0167) and Greenweld (see right). You could also use the
TIP121 and TIP122 Darlingtons in this circuit. The MPSA14 Darlington
is stocked by Cricklewood, Greenweld and Maplin. The ZN1034E
precision timer seems to be fairly widely available.

When ordering the 2:tmm power socket, make sure it is the plastic
bodied type with fully insulated terminals. Also, take particular care to
solder and secure the Earth lead and use only mains type, rated at 3A
minimum, wiring where indicated.

Print Timer

The main concern to be confronted when buying components for the
Print Timer is, wull they all fit in the Maplin pocket size case (code
KC95D). The “piano” style 8-way d.i.l. switch was also bought from
them, code JW76H.

The red and blue button switches came from Farnell (fp 0532
636311), codes 146-202 and 146-205. Other p.c.b. mounting switches
can be used here, but check that contact layout is the same and that they
are low-profile types. The small presets came from the same company,
code 108-241.

Stereo HiFi Controller

Looking down the list of parts for the Power Supply Unitfor the Stereo
HiFi Controller project, all items appear to be standard lines and should
not prove too difficult to locate.

However in case any problems do arise, the metal instrument case used
in the prototype came from Maplin, code XJ25C. The p.c.b. connectors
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also comes from the same source and came in three parts: the plug
assembly (BX96E - 3-way); the socket housing (BXS7F - 3.way)
and terminal strip (YW25C). The 2-way version is coded RK65V and
HB59P respectively.

Circuit Surgery

Looking at this month's Circuit Surgery everything should be
straightforward. The l.e.d. used in the Car Electrics Probe is a two-/ead
bi-colour type, such as the Maplin QY38 or similar. They also list a probe
case (JX57M) which could be adapted for use here.

The Train Sound Effects chip is only available from Greenweld and is
from their “chip-on-board” collection, code SG1. They are currently run-
ning a special offer to EPE readers of “buy four COB chips and receive the
SG7 Free!” — see their advertisement on this page. Also, they are,only
charging £1 p&p for any goods ordered from this ad.

4OVUND EFFEE€T/

(see Clrcult Surgery on page 516 of this Issue)
Brand New Range, unavailable elsewhere! Great
coliection of COB's (Chip-on-board-micro chip bonded
to PCB to which you add a few components) all at
super prices, with massive discounts for volume

buyers!!
Code Description Prices (any mix)

1-24 25-99* 100+
8G1 Four train noises 3.04 152 1.01
8$G2 Phone tones 158 080 053
SG3 16 door chime tunes 284 143 095
S$G4 3 sirens and machine gun(!) 1.89 095 0.63
8$G5 Ding-do oor chime 1.79 090 0.60
$G6 Melod 'gin TO92 package 160 0.80 0.3

SG7 As SG6, but complete with battery, 2.10 1.05
slide switch and piezo on adhesive
card to use in book or greetings card.

SG8 28 second solid state message recorder 11.76 5.88 3.92
*Qty Prices Exclude VAT

SPECIAL OFFER TO E&PE READERS!!
BUY ANY 4 CHIPS & RECEIVE SG7 FREE!

P.S. We also stock a range of SOUND EFFECTS CD'S, as shown
below. All at £4.99 each, or set of 5 for £19.95.
zrxootsounorx F'lgm-oﬂhonlgm EFX003 SOUND FX - Outer
'?02:%7% m‘ny more. “Wﬂmwmmm
Izmm SOUND FX - W um
EFX002 SOUND FX - 101 Sound Effects M““WM e
mcmmg

R ki . iy Bets & Drume, Oy Chase, Sultry
P Cork pope, Clock Tieking and many incude e Luilaby and many more. £4.99

FURTHER SPECIAL OFFER TO E&PE READERS - p&p Only
£1.00 for goods from this ad only.

GREENWELD Ei .=

27D Park Road, Southampton SO156 3UQ
Tel: (0703) 236363 Fax: (0O703) 236307
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POWERFUL SCHEMATIC CAPTURE,
PCB DESIGN AND AUTOROUTING
ALL FOR JUST £395...

PROPAK AR for DOS provides all the features you need to create complex PCB designs quickly
and easily. Draw the circuit diagram using the powerful facilities of ISIS DESIGNER+ and then netlist
into ARES AUTOROUTE for placement, autorouting and tidy up. Advanced real time design rule
checks guarantee that the final PCB will correspond exactly with the schematic thus saving you from
costly layout errors and time consuming debugging.

Attractive, easy to use graphical interface.

Object oriented schematic editor with automatic wire routing,

dot placement and mouse driven place/edit/move/delete.

Netlist generation for most popular CAD software.

Bill of Matenals and Electrical Rules Check reports.

Two schemes for hierarchical design.

Automatic component annotation and packaging.

Comprehensive device libranes and package libraries

including both through hole and SMT parts.

8 User definable snap gnds (imperial and metric) and Real
Time Snap to deal with tricky SMT spacings.

® Manual route editing features include Auto Track Necking,
Topological editing and Curved tracks.

= Autorouting for single, double and mufti-layer boards.

® Non autorouting PROPAK is available for Just £250 if you do

not need or want the router.

Full connectivity and design rule checking.

Power plane generator with thermal relief necking.

Graphics support to 800x600 Super VGA.

Output to dot matrix and laser printers, HP and Houston

plotters, Postscript devices, Gerber and Excelion NC

machines plus DXF and other DTP file formats.

CADPAK
Two Programs for the Price of One

ISIS ILLUSTRATOR
Schematic Drawing for Windows

O-

ISIS SUPERSKETCH
A superb schematic drawing program
for DOS offering Wire Autorouting,
Auto Dot Placement, full component
libraries, export to DTP and much more.

U1t

Exceptionally easy and quick to use. For example, you
can place a wire with just two mouse clicks - the wire
autorouter does the rest.

PCB II
High performance yet easy to use manual PCB layout
package. Many advanced features including curved tracks,
auto track necking, DXF export, Gerber and NC file
generation, Gerber viewing and more.

Running under Windows 3.1, ISIS ILLUSTRATOR lets
you create presentation quality schematic drawings like
you see in the magazines. Furthermore, when the
drawing is done, transferring it to another document is
just a matter of pasting it through the Clipboard.

Alan Chadwick writing in ETI (January 94) concluded..
"At £79 1 thought this was an excellent buy.”

adbcentcer

1

Now used by a number of prominent technical authors to
illustrate their latest books and magazine articles.

Call us today on 0756 753440 or fax
0756 752857 for a demo pack - state
DOS or Windows. Multi-copy and
educational discounts available.

WE HAVE MOVED - NOTE NEW ADDRESS ,, miees =ude 000 (00 1 U 0 iacon

53-55 Main St, Grassington, North Yorks. BD23 5AA.

e

E | e ¢t r o n i ¢c s
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Special Series

THE BEST OF

BRITISH

Where is Britain’s place in the world scene?

In this article about the British electronics industry we shall spend some
time looking at the independent education service and suppliers of
electronic components and equipment for amateur and educational use.

qualification in electronics as such. Electronics was

seen as an extension of electrical work. Many saw it
simply as a craft skill. Some saw it as a branch of physics.
Today, with the enormous advances and sopbhistication in
electronics there is a whole range of qualifications to be
gained in the subject.

At starting level in schools and colleges, GCSE Elec-
tronics offered by a number of examinations boards
provides an excellent foundation in the subject. This may
lead the student to an AS Level or A-Level. School
Technology also introduces electronic systems as a means
of problem-solving.

Even so, most students leave secondary school without
having obtained — or had the chance of obtaining — an
electronics qualification. For such people, there are evening
class courses leading to GCSE and BTEC certificates and
there are courses laid on by employers and independent
organisations.

At a distance

Many prospective students live some distance from their
nearest evening class centre. After a hard day at work,
many would prefer to study at their own pace at home. For
such students, the National College of Technology (NCT)
was established in 1986 with the aim of providing adults
with a BTEC qualification.

a T ONE time it was difficult finding someone with a

@@

ELECTROMC CINCUNS
voLumE

Some of the components that go to make up the Electronic
Circuits Volume 1 course from NCT.
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The Business Technician and Education Council (BTEC)
has recognised that there are many people who wish to
develop a new skill but who, for various reasons, have been
unable to do so. They have therefore created a system of
approved courses operated by various bodies. NCT provide
a range of BTEC approved “distance learning” courses.
These are biased towards practical work and can be started
at any level. These courses are also appropriate for in-
dustrial training where full technical support and course
administration is provided by the college.

Privately-entered students are offered a Tutor Support
Service and most take this up. A student cannot predict
when he or she will find difficulty and with a tutor available
on the other end of the phone, help may be obtained at
any time whether in the evenings, weekends or holidays.
Each course operated by NCT is periodically inspected by
the BTEC authority and although registration for BTEC is
optional, 99 per cent of all students do opt for it.

Some courses require no previous experience — these are
referred to as Volume One courses —~ and are suitable for
complete beginners or those whose knowledge is rusty or
out of date. A few examples from the range are listed
presently — the cost of each is £199. The Tutor Service costs
£29.50. Tutor Support with BTEC registration costs an
additional £51.

Each course provides a self-contained pack of
workbooks, audio cassette with mini-lectures, circuit
boards, instruments, tools, components and leads. As the
student moves through the courses a comprehensive work
station is built up since the hardware used for a Volume |
course moves forward to Volume 2 etc. If, through previous
knowledge, a student wishes to begin at Volume 2 or 3 level,
a start-up kit supplies these ‘“brought forward”
components.

Topics introduced by Electronic Circuits Volume 1 in-
clude resistors, colour code, measuring instruments, Ohm’s
Law, the potentiometer, light dependent resistor (1.d.r.), etc.
Power calculations and graph plotting for capacitor charge
and discharge are also included. This course is designed for
about 45 hours of study and the cost includes a digital
meter. The photograph shows the materials supplied for the
course.

Another 45 hour course, entitled Fibres & Optoelectronics
Volume 1, introduces the fundamentals of fibre optics. This
involves making a fibre optic link using tools supplied with
the kit. The course covers much of the theory of optics — the
electromagnetic spectrum, reflection, refraction, refractive
index, critical angle, transmission losses, etc.
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A further “no experience necessary” course is the Digital
Circuits Volume | package. Here topics include logic gates,
combinational logic, truth tables and Boolean Algebra.
Working systems are constructed on the p.c.b. provided.
This is another 45 hour course with support cassette.

Success and Assessment

Success is measured in several ways. The student’s work
is divided into workbooks with a test paper at the end of
each. The completed test papers are returned to the NCT
tutor for assessment and a model solution provided.

From these, NCT can assess the student’s ability to un-
derstand the technology and to appreciate his or her techni-
cal ability and standard of numeracy. From the cassette
tape, it is possible to assess how the spoken word is under-
stood and acted upon since answers are given by the student
in response to questions.

Students having taken up the BTEC option must achieve
60 per cent minimum in each of the three tests referred to
above to qualify for a certificate. These may be credited
towards other BTEC composite certificates. The BTEC
moderator will be involved in assessment by selecting stu-
dents who he will either visit or ask for the workbooks to be
submitted for scrutiny. In some courses, the assembled
hardware is returned to NCT for examination.

Currently, NCT enrol between 900 and 1000 students
annually with exported courses accounting for 10 to 15 per
cent of total sales. Courses are being added, modified and
updated all the time under the guidance of the writing
teams. Students requiring up-to-date information should
write to the college direct — their address is given at the end.

Smart move

The Smart Box manufactured by Economatics provides
monitoring and control of systems using a PC, Apple
Macintosh, Archimedes or BBC Model B computer.

Schools have been equipped with computers for many
years. However, these are sometimes used only for com-
puter studies, word-processing and for basic training in the
use of spreadsheets, databases, and desktop publishing. In-
terfacing computers with sensors to monitor environmental
changes (such as light level or temperature) and to use them
to control a system (such as to operate a motor) has been
somewhat slow to catch on. However, it is in the school
environment — probably in Technology but also in Science —
where much basic industrial training can be applied and this
is where Smart Box could be useful.

W
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. The Microprofessor MPF-18 Z80 microprocessor training
system from Flight Electronics.
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It will accept the output from various analogue devices —
such as light sensors — or digital ones such as a microswitch.
It can then control devices such as lamps and motors. A
simple serial cable is all that is required to connect the host
computer. Smart Box uses its own Smart Move software.
This is easy to understand by students and an example
using it is given presently.

The cost of a Smart Box with software connecting pack
and manual is £275. Sensors for temperature, light, posi-
tion, sound and humidity detection are also available from
the company — the cost of these varies between £15 and £35
depending on type.

An example of an application for Smart Box is to monitor
the stability of a model bus. This gives a feel for the concept
of centre of mass and how it relates to the stability of an
object — useful in Science and Technology.

The model is placed on a platform which is then raised
slowly by a motor (A). A pendulum sensor (Sensor 1)
monitors the angle (Position) reached at any time. When
the vehicle becomes unstable its upper wheels lift off a
switch (Sensor 2). This triggers the Smart Box to record the
position. A short time later, when the bus actually topples,
it operates another switch (Sensor 3). Finally, the motor
returns the platform to the point where a further switch
(Sensor 4) operates — that is, back to the start.

The operation may be controlled by a procedure in Smart
Move thus:

FORWARD A The platform tilts.
UNTILSENSOR 2ISON  Until the first switch operates.
HALTA Then stops.
PRINT “UNSTABLE AT",
POSITION The angle is recorded.

FORWARD A The platform continues to tilt.
UNTILSENSOR3ISON  Until the second switch operates.
HALTA Then stops.
PRINT “TOPPLED AT™,

POSITION  The angle is recorded.
BACKWARD A The platform returns
UNTIL; SENSOR4ISON  To its original position.
HALTA Then stops.

PRINT “READY" Ready for a further test.
Economatics supply other design and control materials.
Logicator is a graphical design environment for computer
control algorithms. With this, flow charts may be drawn and
tested directly. This avoids any computing skills and allows
the student to concentrate on the design process. An example

. of a problem given to a student would be to design a system

to control a three-storey lift. This would respond to six
sensors (a call button and a position sensor on each floor).

In flight

Flight Electronics specialise in the following areas: Train-
ing Systems, Interface and Control Cards, Breadboards,
Test and Measuring Instruments, Tools and Books. They
also organise courses.

The Flight Microprofessor-1B Z80 training system has
been around for a number of years. With the Z80
microprocessor being so widely used, this training system is
particularly popular and tens of thousands of units have
been installed world-wide. This system provides an
introduction to 8-bit microprocessors by the use of machine
code instructions entered on a hexadecimal keypad.

The Flight 86 provides training on the 8086 — probably
the most widely-used 16-bit microprocessor in the world. It
aims to teach all aspects of the 8086 and many of its com-
monly-used peripheral devices.

The Transputer Trainer is of particular interest. The
transputer is a revolutionary type of microprocessor which
differs from others in that any number of units may be
connected together. Extremely powerful systems may there-
fore be custom-made to fulfil a given task.

In the field of industrial control, Flight produce such
systems as a washing machine simulator and traffic control
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unit (to simulate the action of traffic lights and pedestrian
crossings). They also supply a wide range of PC inter-
face and control cards, breadboard systems and test and
measuring instruments. These include bench power sup-
plies, audio signal generators, logic analysers and sound
level meters. They also supply a range of tools such as
pliers, side cutters and so on.

Also on offer from Flight are 4-day intensive training
courses. The fee includes the cost of hardware so this may
be taken away by the student at the end. Examples of fees
are: Z80 course, £770, 8086 course £740. The cost puts these
courses out of reach of most amateurs. They are really
intended for company staff who find themselves involved
with microcomputer training or for industrial uses.

Flight publish a comprehensive catalogue and their ad-
dress is given at the end for those who require further infor-
mation. They are currently working on a new catalogue.

Technical Training

A wide range of technical training equipment is marketed

by LJ Technical Systems. The Digiac 3000 base unit
consists of a student console with integral power supply,
microprocessor board and network interfaces. Each study
module consists of a circuit board which is loaded into the
base unit. There is also a laboratory manual and storage
case. :
Examples of Digiac 3000 modules are: DC Circuits, Net-
works, Semiconductors, Optoelectronics, Power Supplies
and Digital Logic. There are additional student laboratory
manuals and theory workbooks. A full description of all
modules is given in the catalogue which may be ordered
direct — the address of LJ Technical Systems is given at the
end.

The company provides many more training units cover-
ing Electricity and Electronics, Microprocessors, Con-
trol and Instrumentation, Programmable Control, Modern
Communications, VCR and Computer Maintenance. They
also organise short courses. Typical titles include: Introduc-
tion to Control Systems, Introduction to Digital Systems
Troubleshooting and Introduction to the Principles of
Digital Communication. Further details may be obtained
from the company.

Boxing clever

Mention, Boxford and most people immediately think of
lathes. Dufing the last 40 years, this British company has
manufactured more than 50,000 units the vast majority
of which- are still providing reliable service all over the
world. Boxford also produce a wide range of machine tools
for general workshop use and for education and training
purposes.

However, Boxford are mentioned here because of their
bench top PC controlled machine tools. The CNC milling
and turning machine tools have been produced specifically

Boxford's 160 computer controlled lathe.
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The Digiac 3000 computer based training system for
Electronics from LJ Technical Systems.

for education and training purposes yet are capable of cut-
ting steel to close tolerances.

CNC features include a full-colour graphic representa-
tion and editing facilities whilst programming. It is possible
for the profile of the workpiece to be drawn on the display
screen with the software producing the program in standard
format.

The suppliers

Looking through the pages of EPE you will see that many
of our advertisers specialise in mail order supplies, offer
catalogues (mostly free) and many also issue regular *‘spe-
cial bargain” discount listings. We strongly recommend
readers obtain as many catalogues/listings as possible as
considerable savings can be made on follow-up orders.
Incidentally, most orders are processed on a “next day”
service, provided, of course, shelf stocks allow.

To highlight the efficiency and growth of todays elec-
tronics components supplier we have picked on just two
examples of the developments that have taken place over
the last few years. We have taken the “‘two sides of the
coin” approach to show how one company (Maplin) started
from the amateur market to progress to become a powerful
force in the commercial or trade supply area and the other
side, where, finally recognising the tremendous potential
and growth of the amateur marketplace, one of Europe’s
largest trade only distributors RS Components set up their
own mail order company (Electromail) to make their
products readily available to the amateur.

Years ago, if you wanted an electronic component, you
visited the local radio shop. In those days the range of
materials was small and the shop would, as likely as not,
have what you were looking for. Times have changed. The
sheer range of modern components has meant that the local
shop cannot hold a complete stock of items many of which
would not sell for months or years.

To many people, the answer is mail order. Mail order
companies generally publish a catalogue and ordering is
made direct. Sometimes ordering is made in response to
an advert in a magazine. The larger suppliers have vast
stocks and draw from a warehouse. Computer control of
stock and despatch makes the whole operation very quick
and efficient. Electronic component suppliefs generally sell
peripheral devices such as general electrical materials, tools,
etc. too.

Sometimes catalogues are provided free either on request
or as a supplement provided from time to time in a
magazine such as EPE. Those from some of the major
suppliers are very thick and have to be paid for — about £2
to £3 is the going rate (Some of these contain redeemable
vouchers which offer discounts against goods ordered
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which soon makes up for the price of the catalogue). These
still represent good value and can be a source of ideas and
data and as a means of checking prices.

Now that credit cards are so widely used, most companies
will accept a telephoned order paid for by credit card and
this saves time. Most will guarantee despatch within one or
two days and some will guarantee despatch on the same day
if the order is placed early enough. For urgently needed
items, special services are available at extra cost. However,
for the amateur, the standard post is usually sufficient.

Most suppliers impose a carriage charge and sometimes a
minimum order value — perhaps up to £10. The conditions
vary widely and need to be checked carefully. Some com-
panies carry a restricted range and only stock the more
popular items. Their overheads are less so they usually
supply what they do have more cheaply. Beware though -
it may seem tempting to order your needs from several
cheaper suppliers but you may end-up paying more because
of the multiple carriage charges.

Another thing to look out for is whether VAT is included
in the price. Many companies quote prices without tax and
this makes their product lines appear cheaper than they
really are. Remember to add this on to compare like with
like.

Radiospares

Electromail is a division of RS Components UK - pos-
sibly the largest industrial distributor in Europe. The RS
group have companies in Australia, Austria, Denmark,
France, Germany, Italy and the Republic or Ireland. Since
its inception in 1937, RS has grown to become a major
force in the sale of all technical products.

Originally RS Components was called Radiospares and so
entrenched is this name that many old hands still refuse to
give the name up! In the early days, Radiospares did indeed
stock spare parts for the repair of radios, record players and
televisions — there was little more to electronics in those
days.

The Autumn 1937 Radiospares Price list boasted “A
replacement for Every Job and a 24 hours’ service on
top of it!” Listed was ‘a selection of condensers (now
called capacitors), resistors, volume controls, pilot' bulbs,
gramophone motors, pick-ups, output transformers and
fuses. There was also a range of valves costing from about
3/6d each (about 18p).

Unfortunately for the amateur, until recently the
resources of RS were unavailable because the company
only serves approved account holders such as industrial
concerns, schools and colleges. For many years, there was a
wish by amateurs to have access to the vast range of
components in the RS catalogue — actually this is now three
substantial volumes. At the time of writing these list some
38,000 product lines and are still growing.

Thls is why Electromail was formed in July, 1986 as the
cash-with-order outlet for RS components. This makes all
components listed by RS available to the amateur and com-
mercial user who only requires occasional access to the RS
range.

The similarities between Electromail and RS Com-
ponents are; (1) both companies share the same product
lines; (2) they both use the same stock numbers and (3) they
both have the same prices. The differences between the
companies are: (1) with Electromail anyone can order; (2)
with Electromail payment must be made by cheque, credit
card etc in advance; (3) Electromail guarantee next day
despatch whereas RS guarantees same day despatch.

Electromail customers can buy the catalogues for £6.50
(there are special offers from time to time) whereas RS
customers are sent a new set three times per year free.
Electromail charge a flat rate of £2.95 for carriage and there
is no minimum order value whereas RS customers pay no
carriage charges. Electromail customers do not receive sales
back-up as do RS customers and, finally, Electromail do
not export — this is done only by RS.

Customers of Electromail may request the extremely use-
ful RS Data Sheets which are available for many com-
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The three-volume components catalogue set from
Electromail costs £6.50.

ponents listed in the catalogues. These provide detailed
information, suggested circuits, etc. and are invaluable to
the would-be designer and experimenter. Up to five in-
dividual sheets may be requested free of charge when an
order is placed or by sending a self-addressed A4 envelope
with two First Class stamps.

Strong growth

A very efficient company that has grown rapidly over the
years is Maplin Electronic Supplies. Over the financial year
ending June, 1993, Maplin achieved a 27 per cent sales in-
crease which was a rise of 45 per cent on the previous year.
The company are very proud of this increase despite the
recession.

The stock range is now such that both the amateur and
professional can obtain most of their needs. In 1990 the
Maplin Distribution Centre opened near Barnsley. Here,
10,000 orders per week are despatched to 500,000 cus-,
tomers world-wide. Orders are placed at the Rayleigh,
Essex base and are transferred by computer link to the
distribution centre.

They publish a full-colour catalogue which may be ob-
tained from any branch of W. H. Smith at £2.95 or direct
from the company. As well as illustrating and pricing each
product — some 9000 lines from 500 suppliers — it provides
much background information and will be found invaluable
for reference. Vouchers are also given in the catalogue — £50
worth in the 1994 catalogue — which enable discounts to be

 obtained on goods valued at £10 or more. Full details for

overseas ordering are given in several languages.

Phone lines

Ordering may be made by telephone using a credit card
but Maplin have introduced an interesting variant of this —
the Key Call system. By using a tone-dial telephone (or a
separate handheld tone dialler) an order may be placed at
any time and on any day of the week. This can save costs by
using the off-peak telephone period.

To make an order, the code for each item required is writ-
ten down from the catalogue. Suppose the order code is
FF15R (this is the Maplin code for a radial 470pF 16V
electrolytic capacitor). The final letter is ignored and the
lettérs in the code translated into numbers using the table
provided at the back of the catalogue. The letter F trans-
lates to 16 so the complete Key Call code is 16 16 15. This is
then dialled in.

However, before using this service, you will need a PIN
(personal identification number) and a customer number if
you do not have one already. These numbers may be
obtained by telephone. Once “into” the system, voice mes-
sages guide the user through the procedure of ordering and,
at the end, the credit card number and expiry date are
similarly entered. First-timers are advised to practice a few
times without actually ordering.
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The Maplin component Distribution Centre warehouse at
Wombwell, Barnsley.

For some years, customers with a computer and modem
have been able to access the Maplin mainframe computer
using the Cashiel system. The user is guided through the
procedure of placing an order, checking previous orders,
etc. Availability of the required item can be checked and an
order placed by quoting a credit card number. Maplin
promise that all orders placed by whatever megans and
received before Sp.m. will be despatched the same day.

They also operate a chain of retail outlets in the major
regional areas — 27 at the time of writing. Most are
catalogue shops but a few are self-service stores. By visiting
one of these, you have the advantage of being able to
handle and discuss the product with the staff. Also, you will
save on carriage charges. The shops stock most items but,
obviously, it is impossible for them to carry the complete

ADDRESSES

National College of Technology, Ltd. PO Box 11,
High Street, Wendover, Buckinghamshire. HP22
6XA. Tel: 0296 624270/613067

Economatics Education Ltd. Epic House, Darnall
Road, Attercliffe, Sheffield, S9 S5AA. Tel: 0742
561122

Flight Electronics Ltd. Flight House, Ascupart
Street, Southampton, Hampshire, SO1 1LU. Tel:
0703 227721

LJ Technical Systems Ltd. Francis Way, Bow-
thorpe Industrial Estate, Norwich, NR5 9JA. Tel:
0603 748001

Boxford Ltd. Wheatley, Halifax, West Yorkshire,
HX3 5AF Tel: 0422 358311

Electromail. PO Box 33, Corby, Northants, NN17
9EL. Tel: 0536 204555

Maplin Electronics PLC. Mail Order: PO Box
3, Rayleigh, Essex, SS6 8LR. Tel (sales): 0702
554161 Tel (enquiries): 0702 552911

product range and the more obscure items will need to be
ordered.

Maplin’s target sales increase is 100 per cent over the next
four years. This, they hope, will come about from the con-
tribution of new shop sites, greater sales in the industrial
market and increased effort in Europe and the Middle East.

That’s all for this month we hope the information has
been informative and useful. Remember, there are many
more excellent British companies than those discussed here
- so keep looking! a

Certificated : i — Supported
NA T/ ON A L
COLLEGE O F
TECHNOLOGY

DISTANCE LEARNING COURSES

Update and reskill at home or in your workplace training centre with these highly
practical industrially approved short courses. There is no travelling so commence at
anytimeon....

Electronic Testing & Fault Diagnosis
Analogue Electronics
Digital Electronics
Fibre/Optoelectronics
Programmable Logic Controllers

Courses are supplied with NCT training workbooks, audio cassette lecturettes, PCB'’s,
instruments, tools, components and leads as necessary for each course. Continuous
tutor support and BTEC certification is available as an option from NCT. Individual
course certificates can be credited towards a BTEC Continuing Education Certificate
which is at NVQ level 4. For the latest information on courses and your options write or
telephone:
National College of Technology, NCT Ltd., PO Box 11
Wendover, Bucks. Tel: (0296) 624270
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Constructional Project

WATERING
WIZARD

1. R. de VAUX-BALBIRNIE f

On-demand garden care while you're
away from home. Autormatic watering
from a few seconds to 2% hours.
Daily - Every Three Days - Weekly.

problem especially when you are

away on holiday. This automatic
watering system will turn on a hosepipe or
lawn sprinkler at regular preset times —
daily, every three days or weekly.

Water can be delivered for any pre-
selected time from 15 seconds to 2 V. hours
approximately. The time of day when
watering takes place may also be chosen
anywhere in the 24 hour cycle according to
the user’s preference.

This unit differs from simpler systems in
working on demand. That is, water being
delivered only when the soil is dry enough
to need it. A control on the front panel is
adjusted to the dampness threshold and
a red le.d. indicator lights continuously
when the soil exceeds this.

Note that it is not possible to provide
precise soil dampness control. The inten-
tion is simply to inhibit the system when it
has been raining or possibly when suffi-
cient water has reached the sensor from the
hosepipe itself.

DAILY TIMINGS

A further control on the front panel sets
the hose “‘on” time and a green l.e.d. glows
while it is actually operating. A four-posi-
tion rotary switch selects the time between

KEEPING the garden watered can be a

operations — one day, three days or one
week — these being referred to as “‘daily
timings™ in the text. The fourth position
provides a manual on-off function.

The Watering Wizard is mains-operated
and designed to be stood on a shelf in a
dry indoor location — perhaps in the garage.
There must be a power socket available —
the unit is not designed to be permanently
connected to the mains.

The water supply is best provided by an
outside tap. This ensures that, in the event
of the hosepipe becoming detached or a
leak or burst occurring, the flow of water
will not cause a catastrophe. A tap having
a standard threaded outlet is advised.

The device which actually controls the
water is a solenoid valve (see Components
List). The inlet of this is attached to the
water tap which is then left turned on. The
hosepipe is attached to the outlet. When
the solenoid valve is energized by cur-
rent flowing through its coil, a diaphragm
moves and allows a through-flow of water.

In use, the solenoid valve coil is con-
nected to the main unit using a small plug
and socket. A ‘“‘moisture sensor” is inserted
into a representative patch of soil and this
is connected to a further socket. Since these
external circuits operate at low voltage, any
light-duty twin wire may be used.

The prototype unit was tested up to a
distance of 20m (more than 60ft) from the
soil probe and was found to work well.
The solenoid valve may be situated any
reasonable distance from the main unit.

LOCAL
REGULATIONS

Before constructing the watering system,
readers are advised to check the relevant
regulations with their local water company.
In particular, it may be necessary to pay a
fee as for a conventional lawn sprinkler.

While away on holiday, it will be neces-
sary to have a neighbour available to
switch the unit off if a hosepipe restriction
comes into force.

HOWIT WORKS

The Watering Wizard is illustrated in
block diagram form in Fig. 1. The basis of
daily timings is a quartz-controlled clock
movement which provides an output signal
each hour. Pulses may also be injected
manually using a push-button switch (In-
put Pulses) for setting-up purposes. The
pulses are de-bounced using a 0-2 second
monostable, counted using a 12-bit counter
and applied to a system of logic gates
whose outputs are switched to provide
outputs at the chosen daily timings.

The appropriate output triggers a preci-
sion timer which provides the actual hose
on time — this time is adjustable using the
Set Time control. Providing the soil probe
detects dry conditions, the output from this
triggers a further (two-minute) monos-
table. However, if the soil is wet, the water
sensing section disables it — the Threshold

MANUAL
ON-OFF
/
cLOCK
MOVEMENT 0023 12-BIT LOG!C PRECISION 2-MIN AMPLIFIER SOLE NOIO
lpgtzgégl MONOSTABL E COUNTER GATES TIMER MONOSTABLE L VALVE
i ]
INPUT SELECT SET WATER
PULSES DAL TIME SENSOR THRESHOLO
SOIL
PROBE

Fig. 1. Block diagram for the Water Wizard automatic watering system.
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control setting the soil dampness level at
which this occurs.

The output from the two-minute monos-
table is amplified and operates the solenoid
valve. The Manual on-off switch triggers
the solenoid valve independently of the rest
of the system so may be used to operate the
hosepipe at any time.

The specified quartz clock movement is
very inexpensive but highly accurate - to
within seconds per month. This is the
cheapest way of providing the daily timings
combined with the required accuracy.

Accuracy is thought to be important
since otherwise the hose operating time
would tend to drift as the days passed.
Over a two or three-week holiday the time
difference could be considerable and the
hosepipe would not then operate at the
chosen time of day.

There is no need to fit hands to the clock
and in the prototype unit the movement
was mounted hack-to-front on the side of
the case (see photograph). This allows easy
access to the single AA cell powering it.

CIRCUIT
DESCRIPTION

The complete circuit diagram for the
Watering Wizard is shown in Fig. 2. Power
is derived from a conventional arrange-
ment of mains transformer, TI, twin rec-
tifier diodes, DI and D2 and smoothing
capacitor, Cl. A fuse, FSI, and double-
pole on-off switch, S1, with neon indicator
are included in the primary circuit.

The mains transformer must be a high-
quality component and be adequately rated
(see Components List). This will ensure
that it remains cool during continuous
operation and maintains isolation of the
mains from the low-voltage section in the
event of a catastrophic failure.

The clock contacts already exist as part
of the movement. The true purpose of
these is to trigger a separate chip and
loudspeaker to provide “‘chimes™ on the
hour. However, in the present application
this part is not used and only access to the
switch contacts is required. The connection
to these is provided by a pair of wires
which pass out through the case. The
movement must obviously be of the type
having this internal switch (see Shopralk).

The clock contacts, in common with
other mechanical switches, tend to bounce
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when they “make”. A typical switch will
bounce several times before the contacts
settle down to make proper contact. If the
switch was used to provide signals to the
counter direct, multiple pulses would be
registered on each bounce and the result
would be unpredictable.

To overcome this problem, ICla and as-
sociated components form a *‘de-bounc-
ing” circuit. ICla is one half of a dual timer
i.c. — that is, two identical timers in one
package - each connected as a monostable.

When the clock contacts “make” on the
first bounce, ICla trigger input, pin 6,
becomes /low momentarily so initiating a
timing period. The output, pin 5, then goes
high for a time dependent on the values of
fixed resistor R2 and capacitor C3, then
reverts to /ow. With the component values
specified this will take 0-2 seconds approxi-
mately. This time is not particularly critical
so no adjustment is provided.

While the output is high. the monostable
is insensitive to further trigger pulses so
contact bouncing has no effect. All bounc-
ing will be over within the 0-2 second time
period so the monostable will provide only
one output signal each hour.

Resistor R1 keeps I1Cla trigger input
normally high and this prevents false
operation. Pushbutton switch S$2 (Input
Pulses), connected in paraliel with the clock
contacts, provides ““false™ pulses and this
will be found useful for setting-up and
testing purposes later.

Light emitting diode D3 (Confirm
Pulses), provides a flash with each
triggering of the monostable. Again, this
will be found useful at the setting-up stage.
Capacitors C2 and C9 are necessary for
internal stability of IC1.

COUNT YOUR
BLESSINGS

The output pulses from ICI pin § are
applied to the clock input (pin 10) of the
12-bit counter 1C2. These are counted with
the outputs going high to represent the
number registered. Not all outputs are used

only those shown in Fig. 2 — that is, the
“eights”, “'sixteens™, “‘thirty-twos", “'sixty-
fours” and “one hundred and twenty-
eights™. The corresponding pin numbers
for these are 5, 3, 2, 4 and 13 respectively.

For a duily output signal. 24 pulses will
be needed, while for an output each three
days, 72 are required and for once a week,
168. Since 24 is 16 + 8, it follows that an
output each day will be provided when
the “eights™ and “'sixteens™ outputs (pins 5
and 3) are high simultaneously.

Similarly, 72 is 64 + 8 so a three-day
output may be obtained when the “sixty-
fours™ and “‘eights™ are high (pins 5 and
4) together. For weekly timings, three out-
puts need to be high — “one hundred and
twenty-eights™ , “thirty-twos™ and “eights”
—thatis, pins 13, 2 and 5 respectively.

These output combinations are applied
to the inputs of the three separate triple-
input NAND gates contained within IC3
(gates a, b and ¢ being responsible for duily.
three-day and weekly timings respectively).
Table | shows the truth table for a 3-in-
put NAND gate and it will be seen that all
three inputs (A, B and C) need to be high
(supply positive voltage) for the output to
be low - that is, off. In all other cases the
output is high.

For one-day timing, only rwo IC3a in-
puts (pins 2 and 8) are needed so the
unused one (pin 1) is connected to the
positive supply line - that is, it is made high
already. Similarly, for three-day timing,
two IC3b inputs are used (pins 11 and 12)
and the unused one, pin 13, made high. For
weekly timing, all three IC3c inputs are
needed (pins 3, 4 and 5) and it is to
accommodate this last case that triple-
input gates are used rather than the more
usual 2-input variety.

Table1: 3-Input NAND

gate truth table

A B S OUTPUT

0 0 0 1

0 0 1 1

0 1 0 1

0 1 1 1

1 0 0 1

1 0 1 1

1 1 0 1

1 1 1 0
PRECISION TIMER

The outputs from IC3 gates (pins 9, 10
and 6) are connected to the fixed contacts
of the Daily Timing switch S4a (a 3-pole
4-way rotary switch). Although this switch
has three poles, only rwo of them, A and
B, are used in this circuit. Pole B provides
the manual or function and this will be ex-
plained later.

Pole A moving contact (wiper) is used to
select IC3 output appropriate to the timing
required - position a for daily operation;
position b for once each three days and
position ¢ for once every week. When the
appropriate gate output goes low this state
is transferred momentarily, via capacitor
Cs, to IC4 trigger input pin 1. IC4 is a
precision timer configured as a long-period
monostable. This has twin outputs and, on
the arrival of a low pulse, one of them — pin
3 - goes from low to high and the other, pin
2, from high to low.

The low state of IC4 pin 2 is transferred
to the base of transistor TR1. The transis-
tor therefore turns off and the collector is
made high via resistor R10. This state is
transferred momentarily, via capacitor C4,
to IC2 reset input, pin 11. Thus, having
counted the required number of pulses, IC2
is reset to begin a further cycle.
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Resistor RS keeps-the reset input nor-
mally low which prevents false operation.
IC2 may also be reset manually using
switch S3 which applies a high state to pin
11 through resistor R4. This will be useful
at the setting-up stage.

Meanwhile, the high state of IC4 pin 3
maintains a high state on ICIb reset in-
put. pin 10. which lasts until the end of
the timing cycle. 1C1b is configured as a
monostable and keeping pin 10 high in this
way enables the chip. Thus, when a /ow
state is applied to its trigger input. pin 8,
the device will switch on with ICIb output
pin 9 going high for a certain time then
reverting to low.

Approx cost

guidance only

Resistors
R1, R4, R15, R18 10k7(4 off)
R2 aMm
R3, R21, R24 470 (3 off) See
R g o w1z w125 o ALK
R6, R7, R8, R10,R12, R17, R23 47k (7 off)
RY, R11,R16 100k (3 off) TALK
R13 680 Page
R14 3k3
R19, R20 2k2 (2 off)
R22 1k
Possible additional resistor for probe — see text.
All 0.25W 5% carbon.
Potentiometers
VR1 2M2 standard rotary carbon, linear
VR2 220k standard rotary carbon, linear
Capacitors
Cc1 2200 radial elect. 25V
C2,C9 10n ceramic (2 off)
C3,C12 47n disc ceramic (2 off)
C4,C5,C6 100n disc ceramic (3 off)
Cc7 1p metallised polyester film, 100V
Cc8 1000y radial elect. 25V
Cc10 1n ceramic
Cc11 22y radial elect. 25V
Cc13 4u7 radial elect. 25V
Semiconductors
D1,D2,D4,D5 1N4001 1A 50V rect. diode (4 off)
D3 3mmred .le.d
D6 5mm green l.e.d. indicator
D7 5mm red l.e.d. indicator
TR1 ZTX300 npn silicon transistor
TR2 TIP120 npn Darlington power transistor
TR3 MPSA14 npn Darlington transistor
1C1 NES556 dual bipolar timer
IC2 4040BE 12-bit counter
IC3 4023BE triple 3-input NAND gate
IC4 ZN1034E precision timer
IC5 LM1830 fluid detector
Miscellaneous
sou Solenoid valve with 12V d.c. 570hm coil and %in. BSP
threaded ports. See Shoptalk
S1 Double-pole rocker switch with integral neon indicator
contacts rated at 240V 1A minimum
S$2,83 Miniature push-to-make switch (2 off)
S4 3-pole 4-way rotary switch, break-before-make action.
T Miniature mains transformer 6VA rating minimum.
Mains 240V a.c. primary;
12V-0-12V secondary (or twin 12V secondaries)
SK1/PL1 2-1mm power type plug and socket (plastic type with
both connections insulated from the metalwork.)
SK2/PL2 3-5mm mono jack plug and socket
FS1 20mm panel fuseholder fitted with 1 A ceramic
mains-type fuse.
FS2 20mm chassis fuseholder fitted with 1A glass fuse.
Printed circuit board available from EPE PCB Service, code 883; 14-pin d.i.l. i.c. holder
(4 off); 16-pin d.i.l. i.c. holder; control knob for VR1, VR2 and $4 (3 off); aluminium box,
size 203 x 152 x 76mm; solder tags (2 off); rubber grommet; small fixings; 0-25in. mono
jack plug for probe (see text); strain relief bush; stand-off insulators; solder; 3A 3-core
mains wire; light-duty twin wire, etc
Chiming clock movement — see Shoptalk.

The trigger input signal is derived from
the water-sensing section in the manner to
be described presently. The time period of
the monostable will depend on the values
of fixed resistor R16 and capacitor C8 and,
with those specified, will be two minutes
approximately.

At the end of 1C4 timing period, pin 3
goes low so IC1b reset input also becomes '
low. This disables the chip. the output (pin
9) goes low. and the trigger input (pin 8)
has no effect whatever on its logic state.

WET, WET, WET.

The moisture-sensing section is based on
IC5 and associated components. This i.c. is
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described as a Fluid Detector and is really
designed to sense the “straight™ presence or
absence of a conducting liquid such as
would be needed for a water level switch.
However, it can also be used to sense the
presence of moisture in absorbent sub-
stances such as soil and provide an on-off’
action,

Changes in the amount of water cause
changes in resistance between the con-
tacts of a sensor probe pushed into the
material being monitored. When current
flows through this “‘resistor™, a certain
voltage is developed across it — as predicted
by Ohm’s Law, the higher the resistance
the higher the voltage will be. It is this
voltage which controls the action of ICS5.

The advantage of this particular i.c. is
that it uses a.c. (alternating current) at the
probes rather than d.c. (direct current) and
this helps to overcome problems of chemi-
cal degradation of the probe material. The
probe therefore remains in good condi-
tion for long periods and will probably
only need to be checked and cleaned
occasionally.

An on-chip oscillator provides the a.c. at
a frequency determined by the value of
capacitor C10, connected between pins |
and 7. The actual frequency is not critical
and with the value stated will be 6kHz
approximately.

Since water conducts electricity and espe-
cially since there are various conducting
substances present in it, damp soil will
result in a relatively low resistance being
developed at the probe. This is compared
with that of a reference resistor.

In the original application, this is built
into the i.c. However, for the present pur-
pose the operating point needs to be adjus-
table so that the system will take account of
the type of probe used and the amount
of conducting substances dissolved in the
water. In practice this means that the on-
chip resistor is unsuitable. Instead, poten-
tiometer VR2 (Threshold), connected as a
variable resistor, together with fixed resis-
tor R22, connected externally to pin 5 is
used. This is coupled to pin 10 through
capacitor C12.

The output pin 12 of ICS, is connected to
the collector of an on-chip transistor. When
the resistance between the probe contacts is
higher than the reference value (dry soil)
a signal is coupled to its base - when the
probe resistance is less than the reference
value, the signal is removed.

The output signal is normally a.c. and, as
such, would be unsuitable. Capacitor Cl1
is therefore included and this behaves as a
smoothing capacitor or filter allowing a
steady d.c. output to be provided at pin 12.
Thus, when dry soil is detected, the collec-
tor of the on-chip transistor, pin 12, goes
low and makes IC1b trigger input,pin 8,
low via resistor R18. This triggers IClb
providing it is enabled with pin 10 (reset
input) high as described previously.

DAMPNESS
CHECK

When IC4 begins its timing cycle, the
dampness of the soil is therefore checked
and, if dry, IC1b pin 9 will go high. Current
then flows via diode D4 and current-limit-
ing resistor R19 to the base of Darlington
transistor TR2. This, in turn, directs cur-
rent through the solenoid valve coil, SOLI,
in its collector circuit. At the same time,
green light-emitting diode D6 (Hose On),
glows.

Diode DS by-passes the reverse high-
voltage pulse which occurs when the
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magnetic field in the solenoid valve core
collapses when it switches off. Without this,
semiconductor devices in the circuit could
be damaged.

So long as the soil is dry enough. IC1b
trigger input. pin 8. will remain low so the
i.c. is constantly triggered and pin 9 will
provide a continuous high output. It will
then remain in this state until IC4 times
out.

However. if the soil becomes wetter than
the dampness threshold, the low trigger
state will be removed. The hose will then
remain on for ICIb time period ie. two
minutes. !f the soil then becomes dry again,
it will be re-triggered and the hose will
switch on again. This may happen any
number of times during the main (I1C4)
time period.

The purpose of the monostable based on
ICIb is to ensure that, once triggered, the
hose will switch on for two minutes mini-
mum. This ensures that the solenoid valve
cannot switch repeatedly at the critical soil
dampness level which would be a nuisance.

While the soil is damp and ICS pin 12
high, current flows via resistor R23 to the
base of Darlington transistor TR3 and
turns it on. This then illuminates the red
“*Wet Soil " l.e.d. D7. This will be useful to
refer to at any time.

The fourth position of switch S4 (posi-
tion d) provides the manual on/off func-
tion. It operates by allowing current to flow
directly from the supply via S4b and fixed
contact d through resistor R20 and hence
to the base of transistor TR2. The solenoid
valve in the collector circuit then operates.
This over-rides all other functions so the
hose can be used whenever needed.

In its present form, potentiometer VR
adjusts the hose operating time from 15
seconds to 2 Y2 hours approximately. Many
readers will need a maximum operating
time much less than this. It would then be
possible to reduce the value of capacitor C7
in proportion. For example, 0-22uF will
provide a maximum timing of 30 minutes
approximately.

CONSTRUCTION

Since constructing this project involves
making mains connections, readers who are
unsure of being able 10 make a safe job must
seek the advice of a qualified electrician. In
particular, the circuit must be built in an
Earthed aluminium box and both mains and
low-voltage sections correctly fused as indi-
cated. Mains on-off switch, S1, should be of
the double-pole type having an integral neon
indicator. Before removing the lid of the case
Jor any reason, the unit must be switched off
and unplugged from the mains.

Most of the components for the Water-
ing Wizard are mounted on a single-sided

O
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Fig. 3. Pin identification for TR1 and
TR3 looking at the flat on their bodies
and for TR2, viewed from the front.

printed circuit board (p.c.b.). A full-size cop-
per foil pattern and topside component lay-
out are shown in Fig. 4. This board is avail-
able from the EPE PCB Service, code 883.

Begin construction by drilling the four
mounting holes. 2mm in diameter in the
positions shown. The recommended com-
ponent assembly order is as follows: First,
the five i.c. sockets and the link wire then
diodes D1, D2, D4, D5 and on-board l.e.d.
D3 taking care over the polarity of each.

Follow this with all fixed resistors and
capacitors. Take particular care over the
polarity of C8, C11 and C13 since these are
electrolytic capacitors and will be damaged
if connected the wrong way round.

12v E k

OV

Next. add the transistors noting that
TR2 is generously rated and needs no
heatsink. Do not insert the i.c’s into their
sockets yet.

Connect  20cm pieces of light-duty
stranded connecting wire o the circuit
board positions marked S2. S3. S4. D6,
SKI, SK2. D7. VRI. VR2 and TI
secondary. Use of different coloured wires

for example rainbow ribbon cable — is
recommended since this will reduce the
chance of making an error which could be
difticult to tind later.

Make a careful check of the completed
circuit board then prepare the case for it.
Note that everything is secured to the

&
S
f=1 ~
2 »
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v

Fig. 4. Printed circuit board component layout and full size underside copper foil

master pattern.
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base section of the box. — in view of the
large number of inter-connecting wires, this
method provides least strain.

THAT’S THE DRILL!

With the circuit board held in posi-
tion, mark the base of the box through
the mounting holes. Remove the board
again and drill holes to correspond. Drill
holes for rotary switch S4, Set Time and
Threshold potentiometers VR1 and VR2,
switch S1 and for fuseholder FSI.

Follow with the holes for transformer
mounting, for switches S1 and S3 and for
fuseholder FS2. Drill holes for the l.e.d.
indicators D6 and D7 and for solenoid
valve and probe sockets SK1 and SK2 -
note that these sockets are of different types
so that the probe and solenoid valve cannot
be connected in the wrong sense.

Although the 3-5mm mono jack socket
used for the probe (SK2) may have one of
its terminals connected to the metal box,
the power-type socket (SK1) used for the
solenoid valve must be of the fully isolated
type — that is, with neither terminal con-
nected to the metalwork. Check this point
before ordering.

Drill a hole for the strain relief bush to be
used on the mains input wire and a further
one for the rubber grommet which will be
used to protect the clock movement wires
where they pass into the case. Drill the hole
in the side for mounting the clock move-
ment (see photograph).

Measure the position of l.e.d. D3 on the
circuit panel and drill a hole in the top
section of the box directly above it. This
is so that it may be seen with the case
assembled.

Cut down the spindles of VRI, VR2
and S4 to a length suitable for the con-
trol knobs. This is best done by grip-
ping the spindle in a small vice and, while
supporting the body by hand, cutting the
spindle using a small hacksaw. Gripping
the body of the device in the vice is likely
to damage it.

INTERWIRING

Mount the completed p.c.b. on Smm
long stand-off insulators so that all sol-
dered connections remain clear of the box.
Use a piece of stiff thick cardboard on the
base to provide additional insulation if
necessary.

Mount all remaining components except
the clock movement since this part is easily
damaged. Note the solder tags at Tl
fixings. Refer to Fig. 5 and complete the
internal connections shortening any wires
as necessary.

To make the diagram clear, some of the
wiring is cut short and lettered instead
of being carried through between com-
ponents. Simply connect together wires
having the same letter. The polarity of the
transformer secondary wires marked A is
unimportant.

Using cable ties or spiral wire-wrap to
collect wires into groups will help to make
a tidy job. Note that the connections to
potentiometers VR1 and VR2 outer tags
should be made as shown in Fig. § (rear
view) or the adjustments will work in the
opposite sense.

If the 3-5mm jack socket (SK2) used for
the probe connection has one terminal
making metallic contact with the case, then
this must be the one connected to the

CIRCUIT PANEL

negative supply track on the p.c.b. as
shown. If this procedure is not observed
the probe connections will be effectively
short-circuited and the circuit will interpret
this as wer soil. This will then inhibit
operation of the system.

MAINS WIRING

Take particular care over the mains
wiring (shown in bold print in Fig. 5). This
must be carried out using mains-type wire
of 3A rating minimum. The input lead
must be secured using a strain relief bush
through the hole drilled in the case for the
purpose. The Earth wire must be soldered
securely to the solder tag at T1. This earths
the case and is essential for safety reasons.

Insulate switch S1 connections using
heat-shrinkable sleeving. Insulate FS1 tags
using an insulating boot or further heat-
shrinkable sleeving. Make certain that no
mains wires — including the earth wire to
the solder tag — can pull free from internal
components in service.

Insert a 1A mains-type ceramic fuse in
fuseholder FS1 and a 1A glass one in FS2.
Fit the mains plug and insert a 2A or 3A
fuse. Attach the control knobs.

Finally, fit the clock movement to the
side of the case. Use the rubber washer
supplied between the case and the plastic
body - this will help to grip the movement
and prevent it from rotating. Fit a rubber
grommet in the hole drilled for the clock
contact wires to pass into the case.

Insert the i.c’s into their sockets taking
care to observe the orientation. ICl is a
bipolar device and needs no particular
handling precautions. However, the other
ic’s are of the CMOS variety and so

Fig. 5. Interwiring from the circuit board to all off-board components.
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vulnerable to damage by static charge
which might exist on the body.

To be safe, either avoid touching the
pins while inserting the i.c’s or touch some-
thing which is earthed (such as a water tap)
before handling them. Assemble the two
sections of the case checking carefully to
avoid trapped wires and any possible short
circuits.

TESTING

A basic test may be made without the
soil probe, clock contacts or solenoid valve
being connected. Stand the case on a shelf
with the transformer at the bottom — the
unit will then be stable. The green (Hose
On) led. will signal when the solenoid
valve would be on if it were connected.

Solder a short piece of twin wire to the
3.5mm jack plug. Remove the insulation
from the other end but do not let the wires
touch for the moment. Plug this into SK2
(Probe Input).

Set VR1 and VR2 to minimum adjust-
ment and S4 for one-day timing (all knobs
fully anti-clockwise).

Plug the unit into the mains and switch
on. The neon indicator should light up.
Since the probe wires have effectively an
infinite resistance between their ends, the
circuit will interpret this as “‘dry soil” and
the red l.e.d. D7 should remain off.

Press Reset switch S3 to make sure that
the counter is at zero. Now press S2 (In-
put Pulses) briefly but deliberately observ-
ing l.e.d. D3 through the hole in the case.
This should give a flash with each opera-
tion. Press it 24 times to represent one day
of hourly clock signals. The green le.d.
D6 (Hose On) should now light for two
minutes approximately, that is ICIb time
period.

If the circuit works so far, set switch S4
to “three days™ (next position clockwise).

can be seen top left.

Press S3 to reset the counter and operate
push switch S2 72 times. Again, D6 should
light. Check on the “'weekly™ setting in the
same way pressing S2 168 times. It is
important not to become over-enthusiastic
and press S2 too quickly — check that
the on-board le.d. goes off with each
operation.

Test the Manual on-off function by
rotating switch S4 to its most clockwise
position. If everything works correctly,
rotate VR spindle about one-third of its
total clockwise travel and check that the
operating time is in the region of 50
minutes.

With the timing control VRI at its mini-
mum setting again, twist the sensor wires
together. Since there is now effectively zero
resistance between them, the circuit will in-
terpret this as “‘wet soil” and the red le.d.
indicator (Damp Soil) should come on.

Set S4 for “‘one day” again and press
S2 24 times. Operation should now be in-
hibited and the green l.e.d., D6, should fail
to light. If the circuit performs correctly in
all these tests, it is likely to work as it
should with the soil probe connected.

SOIL PROBE

The probe used in the prototype unit
was a standard (0-25in) mono jack plug
pushed into the soil up to the shoulder. It is
thought that the slightly more expensive
gold-plated type would be better but an
ordinary nickel-plated one was used in the
prototype unit. The damp soil provides the
*“resistor”” which bridges the tip and sleeve
connection of the plug.

Some readers will wish to experiment
with different types of probe. One idea is to
use separate wires of various lengths and
with different spacing. Trials may be made
using a bucket of soil which may be
dampened to simulate correct conditions.

Layout of components inside the metal case. The clock movement, mounted “back-to- front”,

A
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. The probe must make proper contact
with the soil. Best results were obtained in
the prototype by using a small quantity of
compost placed in a hole in the soil then
**planting’ the probe into this firmly.

Insert the probe in fairly dry soil or com-
post. Connect it to the unit using a piece
of light-duty twin wire terminating in the
3-5mm jack plug. Switch on the mains.
With the Threshold control VR2 fully anti-
clockwise the red l.e.d. should be off. If it is
already on, it will be necessary to increase
the probe resistance.

With experimental probes the length of
the wires may be reduced or the spac-
ing increased. However, with a jack plug
probe, it will be necessary to connect a
fixed resistor in series with it. This may be
done by removing the wire from the non-
earthed terminal of SK2 (the one connected
to IC5 pin 10). A fixed resistor is then
connected in the gap. Experiment with the
value — 47 kilohm or 100 kilohm is a good
starting point.

Rotate VR slowly clockwise - at a cer-
tain position, the red l.e.d. indicator should
switch on. With VR2 adjusted .back to the
point where the red l.e.d. is just off, dampen
the soil further and note that it comes on
again.

Check operation of the solenoid valve. It
does not need to be actually attached to the
water tap yet. Connect its terminals to a
piece of light-duty twin stranded wire and
solder the |power-type plug to the other
end. Plug this into SK 1 on the unit. Trigger
the circuit as before. This time, the solenoid
valve will be heard to click as it operates.

OPERATING TIME

Pass the wires from the clock movement
though the grommet and into the case.
Solder them to switch S2 terminals along
with the existing wires — polarity unimpor-

DISCONNE CT THE
MAINS SUPPLY BEFORE |
REMOVING THIS Covﬁfj_j >
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tant. Fit the battery to the clock movement
— listen carefully to check that it ticks each
second.

It is now necessary to adjust it so that
pulses are given on the hour. To do this,
wait for the hour then turn the small knob
on the rear of the movement (which would
normally be used to adjust the hands) until
l.e.d. D3 just flashes. A pulse will now be
given on each subsequent hour. .

This does not provide an exact setting. If
this is thought to be important, small steps
of adjustment will need to be made under
actual working conditions.

The simplest way to set the Hose On time
is to wait for the desired operating time to
pass (i.e. for the clock contacts to click)
then press Reset button S3. An alternative
method is to insert the required number of
“missing”™ clock pulses using push switch
$2 (Input Pulses). .

To do this, begin by pressing S3 (Reset)
to make sure that hourly counting begins
at zero. Suppose water is to be delivered
each day at 6p.m. and the present time is
10.30a.m. Press S2 /6 times to represent the
pulses which would have been provided by
the clock since 6p.m. the day before - that
is, the first one for 7p.m, the second for
8p.m. and so on. The seventeenth one will
be given automatically at 1la.m. and so
on with the twenty-fourth at 6p.m. as re-
quired. Observe the on-board l.e.d. as you
do this - if you make a mistake, press the
Reset button and start again.

SLUGGISH
OPERATION

Attach the solenoid valve to the water
tap. The specified unit is fitted with BSP

threaded male ports. A plumbers’ mer-
chant or DIY store will supply the fittings
needed to attach it to the tap and hose.
Note that the ports look the same but there
is a definite input and output - with the
specified valve, an arrow inscribed on the
plastic body identifies the direction of flow.

If the run of wire between the solenoid
valve and main unit is very long, it may be
necessary to use thicker wire to avoid an
excessive voltage drop. This will be clear if
the solenoid valve operates sluggishly over
a long distance but correctly over a short
one.

Check operation. Note that the solenoid
valve may trigger while the red l.e.d. is still
on under marginal dampness conditions.
This is because there is a slight overlap in
the operating characteristics. Some readers
will wish to allow some of the hosepipe
water to reach the probe - it really depends
on the operating characteristics required.
There may be some repeated operation at
two minute intervals when the soil damp-
ness is close to the threshold level - this is
of no consequence.

To cut the hose operating time short at
any time, turn VRI control knob to mini-
mum - the solenoid valve will switch off
after 15 seconds approximately. It is sug-
gested that long operating times should not
be used until the soil probe has been tested
to satisfaction. Note that if the probe is
changed or moved, the threshold level as
set by VR2 will change.

The controls should now be labelled.
Scales should be made for S4, VR and
VR2 — this latter (Threshold) one will
probably be a simple arbitrary scale
marked 0 to 10 (see photograph). For VRI

S5

it will be sufficient to find the maximum
time then mark off the scale in equal steps.
It may be necessary to build a small
housing around the water tap to protect the
solenoid valve connections from the effects
of the weather. It may also be necessary to
waterproof the top part of the probe —
possibly by coating it with epoxy resin ad-
hesive. This will prevent water entering and
possibly altering the operating point.

INDEPENDENT
MEANS

A letter received from a reader recently
wished to know if a circuit such as this
could operate a mains pump to remove
water from a well or other private water
supply. There is no reason why this could
not be done. Instead of the output feeding
a solenoid valve, it would supply current
to a relay coil instead. The normally-open
("'make™) contacts would then switch cur-
rent from the mains to operate the pump.

The relay used would need to have a
12V coil and mains-rated contacts. Since
the pump motor will draw a much greater
current when it starts than when it is ac-
tually running, it will be necessary to use a
relay with heavy-duty contacts and it is
suggested that these should have a current
rating of 16A minimum.

A larger box than that specified should
be used with the relay mounted inside on a
small subsidiary circuit panel. Note that
since mains connections are involved, all
safety procedures must be followed and the
help of a qualified electrician sought in any
case of doubt.

The garden will almost look after itself
with the Watering Wizard!
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XPRESS COMPONENTS

MAINS IONIZER KIT. Very useful
kit that increases the flow of negative
ions, helps clear cigarette smoke, dust,
pollen etc. Helps reduce stress and
respiratory problems. £15. ki1, £20
built.

COMBINATION LOCK. Electronic
9 key combination lock suitable for
alarms, cars,houses etc, easily program-
mable. Includes mains 2Arelay ofp. 9v
operation. £10 kit, £14 built,
VARIABLE POWER SUPPLY.
Stabiized, short circuit protected. Gives
3-30v DC at 2.5A, ideal for workshop
or laboratory. £14kit,£ 18built. 24VAC
required.

LEAD ACID CHARGER. Twoauto-
matic charging rates(fast and slow),
visual indication of battery state. Idcal
for alarm systems,emergency lighting,
baltery projects etc. £12 kit,£16 built.
PIIONE LINE RECORDER. Device
that connects to the ‘phone line and
aclivates a cassette recorder when the
handset is lifted. Mdeal for recording
‘phone conversations etc!. £8 kit, £12
built.

ROBOT VOICE. Tums your voice
into a robot voice! answer the phone
with a different voice!. £9 kit, £13
built.

PIIONEBUG DETECTOR. Thisde-
vice will wam you if somebody is
eavesdropping on your ‘phone line. £6
kit £9 built.

PIIONE BUG. Smallbug powered by
thetelephoneline. Only transmits when
the phone is used. Popular surveil-
lance product.£8 kit, £12 built

BULK PACKS

PREAMP MIXER. 3 channel input,
independent level and tone controls.
Ideal for use with the hi power FM
transmitters. £15 kit, £19 built.
TREMBLER ALARM. Designed for
bikes etc, adjustabie sensitivity, preset
alarmtime, auto reset. Could be adapted
for all sorts of "borrowable” things £12
kit,£16 built.

ULTRASONIC RADAR. A project
that can be used as amovement detector
in an enclosed space. Range about 10
metres, 12vDC. Good basis for
car,shed,caravan alarm etc.£14 kit, £19
built

PIIONE CALL RELAY. Very useful
kit that incorporates a relay that oper-
ales when the phone rings. Can be used
to operate more bells, signalling lights
etc. Good for noisy enviroments or if
you have your headphones on! £10kit,
£14 built.

PORTABLE ALARM SYSTEM
Smiall 9v alann system based on a mer
cury switch. The alarm contitues to
sound until disabled by the owner
Buzzer included. £11 kit £15 built
800W MUSIC TO LIGHT EFFECT
Add rhythm to your music wilh this
simplesound to light kit. £8 kit, £12
built.

MOSQUITO REPELLER. Modem
way to keep the midges away! Runs for

STROBE LIGHT. Bright strobe light
with an adjustable frequency of 1-60hz.
(a lot faster than conventional strobes!)
£16 kit, £20 buiit.
4WFMTRANSMITTER 3 RF stages,
audio preamp. 12-18vDC. Medium
powered bug £20 kit, £28 built.

3 CHANNEL LIGIHT CIIASER. 3x
800w output, speed and direction con-
trols, can be used with 12 led's (sup-
plied) or TRIACS for mains lights (also
supplied). 9-15v DC. £17kit, £23 built,
25W FM TRANSMITTER. 4stage, a
preamp will be required. (Our preamp
below is suitable) £79 built (no kits).
SOUND EFFECTS GENERATOR.
Produces any thing from bird chips to
sirens! add sounds to all sorts of things
£9 kit £13 built.

FM/AM SCANNER. Well not
quite,you havetoturnthe knob yourseif
but you will hear things on this radio
(even TV) that you would not hear on
an ordinary radio! A receiver that cov-
ers 50-160MHZ both AM and FM. Built
in Sw amplifier. £15 kit, £20 built.
CAR ALARM SYSTEM. Works on
vibration and/oc voltage drop from door
etc being opened. Entry and exit delays
plus adjustable alarm duration. Low cost
protection! £12 kit, £16 built.

15W FM TRANSMITTER. 4 stage,
highpowerbug.You willneed a preamp
for this (see our preamp below which is
ok) £69 built. (no kils).

1W FM TRANSMITTER. 2 stage in-
cluding preamp and mic. Good general
purpose bug. 8-30VDC.
£12kit,£16 built.

about a month on one
1.5v battery. Frequency is
set to drive away mosquitos etc. £7 kit,
£11 built.
3 CHANNEL SOUND TO LIGHT.
Canbe used anywhere as no connection
is made to hi fi. Scparate sensitivily
controls for each channel,
1,200Wpowerhandling. Microphone
included. £14 kit, £19 built.
MINIMETAL DETECTOR. Detects
pipes,wires etc up to 20cm deep. Use-
ful before you drill those holes! £8 kit,
£12 built
0-S MINUTE TIMER. Simple time
switch adjustable from 0-5 mins,will
switch 2A mains load. 12v op. 1dcal for
laboratory, photographic projects etc.
£7 kit, £11 built.
7 WATT 111 Fl AMPLIFIER. Useful,
powerful amplifier 20hz-15hz, 12-
18vdc. Good for intercoms, audio sys-
tems, car etc. £7kit £11 built.
INCAR SOUND TO LIGHT. Put
soine almosphere in your car with this
kit. Each channel has 6 led's that create
a beautiful lighting effect! £10kit, £14
built
VOX SWITCIL This is a sound acti-
vated switch, ideal for use on transmit-
ters, CB's, tape recorders etc. Adjust-
able sensitivity, built in delay. Mic in-
put. £7 kit, £11 built.
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S0 I/C's for £1.50
Nice mix of chips at a bargain price!

FUSEPACK NO2
30 mixed 1.25" fuses again ideal for
spares etc. Just £1.00

CERAMIC CAPACITOR PACK
Good mixed pack of 100 capacitors
for just £1.00

ELECTROLYTIC PACK 1

WIRE PACK
25 Metres of insulated wire for just
£1.00, good for projects etc.

100 small mixed electrolytic
capacitors just £1.00

ELECTROLYTIC PACK 2

SLEEVING PACK
100 assorted pieces of sleeving for
connectors etc. Yours for just £1.00

50 larger electrolytic mixed
capacitors

DIODE PACK
100 assorted diodes for just £1.00

RESISTOR PACK NO 1
250 low wattage resistors, ideal for
most projects etc. Just £1.00

LED PACK
20 light emilting diodes for £1.00

RESISTOR PACK NO 2
i wattage pack, good selection of
mixed watlages and values 50 in all,

TRANSISTOR PACK

50 mixed transistors, another bargain

at £1.00

bargain price just £1.00

PRESET PACK
Nice selection of 25 mixed preset

BUZZER PACK
10 things that make a noise for just
£1.001

pols for just another £11

RELAY PACKNO1
6 mixed relays for £1, thats just 17p

POT PACK
10 pots for £1, (S different types) a
snip at £1.00

each.

CONNECTOR PACK
10 difTerent connectors, again for £1

DISPLAYS
10 seven segment displays for
£1.00

99p
Post KITS

FUSE PACK NO 1
40 mixed 20mm fuses, ideal for
repairs elc, or just to stock up the

ORDER 10 PACKS OR MORE
AND CIIOOSE ONE FREE
PACK!!

spares box! Just £1.00

LIQUID LEVEL DETECTOR.
Useful item, can be used to detect
fluid levels in watertanks, baths, ponds
fishtanks etc. Could also be used as rain
alarm with an easily constructed sen-
sor. £5 kit, £9 built

FM TRANSMITTER. Mini FM trans-
milter 2 transistor, comes with FET
minature mic and is tuneable from 63 to
130MNHZ. £7 kit, £11 built
FUNCTION GENERATOR. Gener-
ales sinusoidal, saw tooth and square
waveforms from 20hz upto 20khz. Sepa-
rate level controls for cach waveform.
24vac. £15 kit, £20 built

S WATT SIREN. Powerful siren kit
with an impressive 5 watls output. 1deal
for alarmis etc. £6 kit £10 built
TELEPIIONE AMPLIFIER. Very
sensitiveamplifier which using a’phone
pickup coil (supplied) will let you fol-

By phone
By FAX
By Post...PO box 517 Hove Sussex BN3 5QZ

Payment by ACCESS,VISA, CHEQUE OR POSTAL ORDER.

Cheques and postal orders should be payable to Express Components.

ALL PRICES ARE SUBJECT TO99p POST AND VAT. Some of our producls
may be unlicensable for use in the UK (particularly the FM transmitters.)

FREE COMPONENT CATA-

LOGUE WITII EVERY ORDER!}

'N MODULES

low a telephone conversation withiout
holding the handset to your ear! £11 kit
£15 built.

SWITCII PACK
10 switches for just £1.00

12vFLOURESCENT. Auseful kitthal
willenable youto tight large flourescent
tubes from your car battery etc. 9vmains
transfonmer required. £8 kit, £12 built

KNOB PACK
10 knobs for just £1.00

REMEMBER! YOUR FREE COrY
OF OUR CUT PRICE COMPO-
NENTS CATALOGUE SENT
WITII EVERY ORDER!!!

0273 206875
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Jottings of an electronics hobbyist-Terry Pinnell

Lofty Ambitions

As I write this [ am in the final stages of
preparing to move from my home of many
years. So my “home base” is in a state of
extreme chaos right now.

The problem is not just all those mun-
dane matters that even electronics en-
thusiasts have to turn their attention to
now and again, like defrosting the freezer,
buying new curtains, arranging for gas,
electricity and phone accounts to be trans-
ferred, and so on’No, the major challenge
is the task of re-establishing my electronics,
which is beginning to look very daunting.

One issue is simply the difficulty of un-
packing the huge quantity of stuff I have
amassed over the years. Test gear, wire,
components — and projects of every type.
My new house is smaller and has few exist-
ing shelves, so an immediate job must be
to install some. But that means first un-
packing tools, workmate, wood, brackets,
screws, drill, etc ~ which will be difficult
until I can make enough space by getting
the gear off the floors. Onto shelves? A sort
of vicious circle really.

A solution I might have adopted would
have been to peek into each box and
then hoist a lot of non-essential items
up to the loft to give me elbow room
below, especially in the two small rooms
Pve ear-marked as office and workshop
respectively. But [ packed with insuffi-
cient thought, mixing disparate things that
should have been kept apart. Magazines
and coils of wire; circuit boards and spare
light bulbs; writing materials and mains
plugs.

Even if I had done a better planning job,
the loft idea has other serious shortcom-
ings. Not only does my new one have no
boards, lights or loft-ladder (three luxuries
that I knew I'd probably have to forego for
a while) but it is also very low, with lots of
struts hindering movement and storage.

I normally like keeping my car in the
garage, especially in the cold months to
escape the chore of ice-scraping and those
teeth-chattering minutes before the heater
gets underway. But maybe I'll have to
relegate it to the elements and use the
garage as a store-cum-workshop for a
while.

That’s still a few days away though.
Meanwhile I'm dealing with practical
problems at this end, such as dismantling
the astonishing proliferation of projects
and interconnecting wiring throughout the
house.

That’s not especially time-consuming in
itself, mind you. In fact it’s remarkable
(and a bit depressing) just how quickly a
project that took weeks or months to
design, build and install can be ‘“‘ter-
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minated™ with screwdriver and wire-
cutters. My domestic burglar alarm for
example was soon sitting inertly in a
cardboard box awaiting transport to its
new home.

Or rather the control unit was. Its in-
put and output wiring connecting to doors,
windows and siren, some of it taking tor-
tuous routes up into the loft and back
down again, is still mainly intact, tucked
into carpets or skirting boards.

I guess it’s unlikely that the new owners
will benefit from it much though. Even
equipped with an inherited wiring diagram,
would most alarm specialists be interested
in taking advantage of previous installa-
tions? I doubt if it would be worth the
trouble.

Anyway, I think the modern approach to
home security systems has moved away
from microswitches and reed relays and
now uses infra-red proximity detectors. It’s
quite likely that my own alarm unit will
never be called into active service again, as
I fancy the new type too. I expect installa-
tion is much easier and neater as there is so
little wiring involved, and a few detectors
can protect a wide area.

I don’t know how reliable they are
though. Unlike those simple interrupted-
beam types, presumably these heat-detect-
ing systems can’t be triggered by the oc-
casional moth? Even a very hot moth that’s
just spent five minutes orbiting your 100
watt hall light? But pets must be tricky,
apart from cold-blooded types like lizards
and alligators.

What do you do about kitty and her
cat-flap, or leaving the dog in while you nip
up to the shops? Maybe the detectors can
be angled so that objects near the floor are
outside their range? That wouldn’t be satis-
factory though, surely? Apart from inviting
would-be burglars to crawl around your
living room, it still wouldn’t allow for your
cat jumping onto the kitchen table.

Getting back to dismantling, haste can
cause its own problems too. I decisively cut
through a few dozen wires running into a
hole through a wall, sure the wires were
now redundant. After all, the new owners
would hardly share my strange need for
wind speed ahd direction reporting in the
bedroom. But in amongst that lot were
three other wires, which would have left the
newcomers waiting a long time for their
first call on the telephone extension!

Take it or leave it?

As you may have gathered if you've been
reading this column for a while, my house
is strewn with a a variety of gadgets
of varying degrees of usefulness. And,
like beauty, that’s probably a quality that
depends on the eye of the beholder.

What I might personally regard as useful
could well arouse as much interest in my
successor occupant as an ice-lolly offered
to an eskimo. Deciding which projects to

leave in place was not clearcut. One project
that I considered leaving intact, but even-
tually decided to dismantle in the vague
hope of using it again, was my Garage
Parking Aid.

I designed this when I was temporarily
relegated to the shorter side of our double
garage. My car would just fit into its
modest length with about one inch to
spare, and the up-and-over door could then
be closed.

Because it was the right hand side (as
you face the garage), backing-in was neces-
sary, as otherwise I couldn’t get out of
the car. This manoeuvre was actually quite
tricky, as there were a number of fixtures
and fittings on the rear wall that wouldn’t
stand too much bumper-bashing, like the
gas pipe running up to the meter.

So what was needed was a clear sig-
nal that the car had reached the correct
position. I therefore mounted a couple of
sturdy pieces of timber vertically up the
wall, and fitted a microswitch with nor-
mally-open contacts to each of them.

By trial and error I improvised the ac-
tuators of these with pieces of springy wire
so that one switch would close when the
car’s bumper was about two inches from
hitting the timber, and the other would
close when the distance was about half an
inch. If the bumber went back hard onto
the timber, it would still clear the gas pipe
and other things permanently on the wall.

An amber lamp would come on when
the car touched the first switch and then a
red one as it reached the correct position
for parking. The lamps were small 15W
pygmy types, mounted on a U-shaped
piece of aluminium which was positioned
so that I could see them easily as I
reversed into place (which obviously ruled
out l.e.d.s - they had to be visible in the
bright daytlight too).

Needless to say, you don’t want mains
voltages on such exposed switches, or the
associated long runs of mains wiring, so a
d.c. circuit was required to drive the lamps.
I used two identical lamp driver circuits,
using a triac and simple home-made pulse
transformer in each, for complete isolation.

In fact, the drivers were very similar to
the one I described in my very first Home
Base article, for powering my Loft Light.
Anyway, safety apart, another requirement
was that the lights should not stay on in-
definitely, so a monostable timer was also
incorporated; it is triggered as soon as the
*“amber switch™ is closed and provides d.c.
power to the triac drivers for about five
minutes. I suppose I could have dispensed
with microswitches and electronics com-
pletely, instead covering the timber with
some rubber or something, and just backed
up the car gently.

I guess that would have achieved the
same end in a simpler fashion, although
arguably not so elegantly. And I certainly
wouldn’t have had the fun of designing and
building it.

My present car is even smaller, so the
Parking Aid has been redundant for a year
now. And unless my new garage is a lot
shorter than it has a right to be, I'm not
sure when the device will next be called
upon to do its stuff. Come to think, maybe
I need a bigger car?
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LECTRONICS PRINCIPLES
SOFTWARE

from E.P.T. Educational Software o076 s1s008)

If you are looking for a means of improving your knowledge of
the basics of electronics then this software is for you.

Electronics Principles Il covers: Electronics Principles 1l is a major revision of the successful original
* Insulators, Conductors, Resistance version currently used by electronics hobbyists, schools, colleges, and
* D.C. Circuits for training within industry throughout the U.K. and overseas. Some
* Capacitance and Inductance of the modifications are as a result of feedback from teachers, but

% A.C. Series Circuits

% A.C. Parallel Circuits

* Reactance and Impedance

% A.C. and D.C. Power

* Frequency and Tuned Circuits

% Using Numbers

* Complex Numbers, Phase Angles
% P.N. Junction Diode

% Transistors

mostly the changes are due to making greater use of the available
improvements in software development technology. Text has been
removed from the screen and is now selected by the F1 key. This
provides a larger screen area on which to develop the circuit diagrams
and calculations, greatly improving the graphics presentation.

The individual sub-menus are changed to selection buttons, this
makes all those topics available within a module, clearly visible to
the user. The layout of the calculations is considerably enhanced,

% Operational Amplificrs firstly by providing the form'ulac used and secondly by showing ic
* Logic Gates calculation steps, exactly as in a textbook; the advantage here being
* Digital Number Systems that you can input your own values. .

* Combinational Logic Mouse selection is improved by increasing the screen range over
* Flip Flops which the burton may be clicked. There are several additional
% Counters and Shift Registers screens, developing further previous topics and a new program
* Memory illustrating microprocessor registers and the operation of a
% Microcomputer operation micro-computer.

Having reviewed a dozen, or more, educational software packages designed to ““teach” electronics, | was more than a
little sceptical when I first heard about Electronics Principles: there seemed to be little that could be done that has not
been done elsewhere. When | started to use the package my views changed. Indeed, | was so impressed with it that |
quickly came to the conclusion that Everyday with Practical Electronics readers should have an opportunity to try the
package out for themselves! - MIKE TOOLEY B.A. Dean of Faculty of Technology, Brooklands Technical College

Over 200 menu driven screens with interactive graphics enabling a
learning by doing approach to encourage experimentation.

Complete package Only £49.95 inc. VAT, Demonstration disk available

Llectronic Principles 11 or GCSE Maths

NEW VERS'ON 2.0 ; (state which)
send £2 (Overseas orders send £3

ELECTRONICS P.C. TOOLBOX VERSION 2.0 includes PXP

l)New extended e}ﬂd in:ip;oved ]version of thcl:'l popular To;)lbox software.
resents commonly used formulae in a way that makes calculations easier
thus encouraging eZ(perimentation in circuity design. GCSE MATHS

Covers D.C. Ca]culationg from Ohm’s Law to Loadipg a Poteptia] Div- A series of programs covering all the major topics
.ider; Further D.C. Calculations from Power Ratio Decibels to Kirchhoff’s  required by the school syllabus. Designed to be
Laws; A.C. Calculations from Average Peak Current to Filters and Admit- o0 friendly enabling you to study or revise in
tance; Capacitance Calculations from values to RC Time Constants; In- h byl' ohes T g/ 3 efiiayallh
ductance Calculations from value to Selectivity; Binary Calculations from o e T Rt e | iy A
Addition to 2's Complement; Numbers and Phase Angles from additionto ~ W2Y- There are '?eal:ly e hundrcd ;nd fifty HICHRY
Polar to Rectangular; Operational Amplifiers from Inverting Op-Amp to d”"C“. screens with Interactive graphics, enabling a
Op-Amp Differentiator. Iv £ ) ‘learning through doing’ approach to encourage ex-

On Yy 19.95 inc. VAT perimentation. Now being used in many schools

FREE While stocks last each Toolbox Version 2.0 ordered will be throughout the UK.

supplied with two different EPE “Calculation Corner” wall charts covering Only £49.95 inc. VAT
D.C. and A.C. Electricity.

These programs require a PC (or fully compatible system) running DOS with an 80286 or better processor and
VGA (ideally colour) graphics. In addition you must have 4Mb of hard disk space, a high density (1.44Mb) floppy
drive and at least 640K of RAM. We also recommend the use of a mouse. Site licences are available — please enquire.

Distributed by Direct Book Service, 33 Gravel Hill, Merley, Wimborme, Dorset, BH21 1IRW. (Mail Order Only).
Add £1 per order for UK post and packing. Make cheques payable to Direct Book Service.
Direct Book Service is a division of Wimborne Publishing Ltd. publishers of Everyday with Practical Electronics.
Tel: 0202 881749. Fax: 0202 841692.

Visa and Mastercard orders accepted (minimum credit card order £5) — please give card number, card expiry date and cardholders address if different
to the delivery address. Orders are normally sent within seven days but please allow a maximum of 28 days —longer for overseas orders.
OVERSEAS ORDERS: Add £2 postage for countries in the E.E.C. Overseas readers, outside the E.E.C. countries add £3 for airmail postage.
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Constructional Project

POCKET PRINT.

TIMER

ANDREW CHADWICK

-—

A neat and inexpensive
photographic timer providing
sound outputs over a wide range
of time periods including one and
two second bleeps.

take a serious interest in photo-

graphy, enrolled on a part-time
course in order to learn a bit more about
the subject. As well as teaching the basic
techniques of photography, the course in-
troduced the fascinating, and sometimes
frustrating, art of printing black and white
photographs.

After a few sessions in the darkroom, it
soon became apparent how important it
was to have a methodical and reliable tech-
nique in order to produce quality prints.
However, progress was being hampered by
silly mistakes with timing, and the unit
described in this article was designed to
improve matters.

Producing a black and white print is
not a particularly difficult procedure.
The exposed paper is immersed in turn

A FEW years ago the author decided to
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in three chemical solutions known as
*developer”, **stop-bath™ and **fixer”. The
time spent in each is determined according
to the manufacturers recommendations,
and depends on the particular brand of
chemicals, their concentration and the type
of paper being used.

These times are usually measured by
using a stop-clock, or the seconds hand on
a conventional watch, but both methods
have disadvantages. A stop-clock has to be
stopped, reset and started each time. A
normal watch is difficult to see in the dim
safelight, and it is all too easy to for-
get when the time period started. Neither
method gives an audible warning at the end
of the time period.

The Print Timer overcomes these
problems by allowing the development
time and the fixing time to be set
independently. Each time is controlled by a
single pushbutton switch which resets and
starts the timing. At the end of the set
period the unit bleeps briefly.

The two times can be set in the range
from 30s to 7-5 minutes in 30s steps, which
is adequate for most chemicals. A d.i.l
switch is used to program the times as they
are unlikely to be changed frequently.

Whilst developing the circuit it was
realised that another useful function could
be provided at little extra cost. One of the
advantages of black and white printing is
the ability to control the final image by
burning and dodging. These techniques
involve giving a few seconds more or less
exposure to the print when it is under the
enlarger, by shielding the light with the
hands or a piece of card.

The difficulty is judging the time ac-
curately and consistently. The Print Timer
solves this problem, as it can be switched to
emit audible bleeps at one second or two
second intervals.

Although the circuit was designed with
photography in mind the timer could also
have other applications such as games where
there is a time limit for each contestant.

DESIGN

The main criteria when considering the
design of this circuit were cheapness and

simplicity. Another requirement was that
it should be possible to house the circuit
in a particular type of compact case with
battery compartment and belt clip that
has recently come on the market.

These criteria were the main reasons for
using a d.i.l. switch to set the times. Also,
it was felt that a simple RC timing
circuit would be sufficiently accurate and
would be cheaper than a crystal con-
trolled timebase. CMOS logic was chosen
for its low power consumption and wide
operating voltage.

It had been hoped to dispense with
an on-off switch by utilising the very
low static current consumption of CMOS
logic but this proved impossible. However
a spare position on the switch meant that
it is possible to have two levels of volume,
useful if you are working in a communal
darkroom and don't want to disturb
others!

Some commercial devices were ex-
amined but they didn’t provide the
facilities wanted, although they could be
set very accurately and had an LCD
display.

CIRrRCUIT
DESCRIPTION

The full circuit diagram for the Print
Timer is shown in Fig. 1. The timer func-
tion is based on IC2, a 4-bit programmable
divide by N counter. The clock signal to
pin 4 of this i.c. is produced by the RC
oscillator and 14-stage divider, ICI1, and
has a period of 30s.

When one of the timer buttons S4 or S5
is pressed a 4-bit binary number set on the
d.i.l. switch S3 is presented at IC2’s preset
inputs A to D. At the same time a pulse
generated by capacitor Cl and resistor R2
is applied to the preset enable (PE) pin of
IC2 so that the number is loaded into the
counter. The same pulse resets ICl and
via IC3a enables the astable multivibrator
formed by IC3d and IC3c thus producing
a short bleep from the piezo transducer
WDI.

Counter IC2 now begins counting down,
and when the count reaches zero, pin
12 goes “high™. This triggers the simple
RC monostable, formed by resistor R7,
capacitor C2 and IC3a, which enables the
astable and produces a longer bleep. The
signal from pin 12 is also inverted by IC3b
and applied to pin 6 to inhibit further
counting.

Diodes D3 to D10 select the appropriate
four switches of the 8-way d.i.l. switch S3
when switch S4 or S5 is pressed. If a switch
is on, a high level or binary | will be
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Fig. 1. Complete circuit diagram of the Print Timer.

produced at the preset input of the counter.
If a switch is off then the result will be a low
level or binary 0 due to pulldown resistors
R3 to R6. The timer period will therefore
be the 4-bit binary number represented on
the switches multiplied by the 30s clock
period

SECONDS OUT

In the seconds mode S2a selects VR2
which changes the oscillator frequency
slightly so that the square waves at ICI
pins 13 and 15 have periods of Is and 2s
respectively. Switch S2b connects one of
these outputs to 1C3a via an RC differen-
tiator formed from either capacitor C3 or
C7, and resistor R7

Each rising edge of the square wave
therefore causes a brief pulse at 1C3a
output pin 3, which enables the astable,
and produces a blip (a very short bleep!) in
the transducer WD

Diode D11 protects against reverse
power supply polarity. Resistor RI11
reduces the audio volume when not shorted
out by SIb

CONSTRUCTION

The printed circuit board (p.c.b.) copper
foil master design and topside component
overlay are shown in Fig 2. The p.c.b. has
been designed to fit in the specified case and
i1s fairly densely populated

Some component sizes are critical and
should be as specified in the components
list — see Shoptalk page. If purchasing
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Fig. 2. P.C.B. layout and wiring for the Print Timer.

elsewhere check component dimensions
and lead spacings carefully and make sure
they will fit on the board, before ordering.

For those who undertake to make their
own p.c.b., a 0-8mm drill should be used
for all component pads apart from those
for VR1, VR2, $4 and S5 which should be
Imm. The mounting holes for SI and S2
should be 1-3mm diameter. Don't worry if
the bottom lefthand pad of S1 is removed
completely when drilling, as this leg is not
meant to be soldered to the board.

Drill four 3/32 inch diameter holes as
shown at the corners of the board. These
should correspond to the pegs in the case if
the board has been produced accurately.
Before mounting any components check
the fit of the board in the case and file the
edges slightly if necessary.

Switches S4 and S5 are mounted on the
copper side of the board. In order to en-
sure that the cutouts in the front of the case
correspond with the switches, first position
the p.c.b. in the case, and, using the switch
mounting holes in the p.c.b. as a guide, drill
through the front of the case. Remove the
p.c.b., mount the switches on the front of
the case in the holes just drilled, and care-
fully mark the outline of the switches on
the case. Don’t make the cutouts yet.

Returning now to the circuit board, in-

ol

e
-
Prye.
Ap—
-
—

sert and solder all components in position.

Start with the lowest profile components a2 ( IJ___‘ q

but leave the i.c.s and switches S4 and S5 to i i _;_ k =

15

the end. £ -—és - -‘L COMPARTMENT .

STATIC [—37 T 4 | |
The i.c.s must be inserted and soldered SLIDING COVER FOR DIL SWITCH L . J

whilst observing static handling precau- s aes T On,

tions. If you do not wish to solder the i.c.s

directly onto the board, then low-profile

i.c. sockets can be used. - ~N
Switches S4 and S5 can now be fitted to {9 |

the copper side of the board. Use the mini- F

mum of solder on the other component 2 Ly

leads that lie near or under the switches
and trim the leads close to the board. =

Trim the legs of the switches so that they
will not protrude through the board and
ensure they fit flush to the board before sol-
dering. It may be necessary to remove two
of the standoffs on the switches so that they
don’t foul other component leads.

Solder two short lengths of wire in the
pads marked CK and GND so that they
protrude about a quarter of an inch. These
will be used as test pins when setting up. Fig. 3. Case cutting and blanking panel details.
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Resistors
R1, R11 10k (2 off) See
R2, R7 4M7 (2 off)
R%’ R?«'e Ok (4 AL
5, 100k (4 off)
R8 330k IALK
R9 150k L
R10 470k
All 0-25W 5% carbon film
Potentiometers
VR1,VR2 50k cermet preset, lin.
Capacitors
CcC1 22n
C2 330n
5mm lead
gi c7 }g" (2 off) pitch polyester
C5 an7
Cé 10u radial elect. 16V

Semiconductors
D11to D11 1N4148signal diode

(11 off)

IC1 4060 14-stage counter

IC2 4526 4-bit programmable
divide by N counter

IC3 4001 quad 2-input NOR
gate

Miscellaneous

81,82  2-pole 3-way slide switch
(right-angte — 2 off)

S3 8-way d.i.l., s.p.s.t.
piano-style switch

sS4 p.c.b. mounting s.p.n.o.
momentary action press
switch, red

S5 p.c.b. mounting s.p.n.o.
momentary action press
switch, blue

wD1 Piezo-electric transducer

element (27mm 1-8kHz)
Printed circuit board available from
the EPE PCB Service, code 874; plastic
handlheld case, with pocket clip; 9V
battery (type PP3); multistrand con-
necting wire; solder etc

Approx cost
guidance only

£15

CASE DETAILS

It is easier to make the case cutouts
before completing the wiring. Fig. 3 shows
the rough dimensions but for a neat finish
start off with smaller holes than these and
gradually enlarge them, frequently check-
ing for a good fit by positioning the board
on its pegs. This particularly applies to S4
and SS. Finally drill out the marked holes
and fit the belt clip if this is required.

Wiring to the p.c.b. is very simple as can
be seen from Fig 2. Solder wires to the
battery terminals before fitting them to the
battery compartment. Use the minimum
of heat if leads need to be soldered to
the piezo transducer WDI. Stick it to the
pocket clip side of the case with double-
sided tape.

If desired, cut out a sliding cover for the
d.i.l. switch from a piece of scrap black
plastic as shown in Fig 3. To avoid confu-
sion it is best to label the slide switches and
the d.i.l. switch.

The labels were designed using the
graphics facility on a p.c.b. design program
and then printed twice full size on a
dot-matrix printer as shown in Fig 4. The
printout was photocopied, reducing it by
50 per cent, and the labels cut out and
sandwiched between slighter larger pieces
of double-sided tape and clear sticky-
backed plastic. This sandwich was trimmed
to the dimensions of the label, the backing
paper removed from the tape and stuck in
position.

TESTING AND

SETTING UP

Make a final inspection of the board
checking for solder bridges before connect-
ing the power. If you have a variable
voltage supply gradually increase the volt-
age whilst monitoring the current; this
should be around 0-3mA.

If all is well select one second and two
second bleeps in turn with switch S2 and
check that the volume of the bleeps can be
changed by moving S1. The volume on the
lower setting can be altered by changing
the value of resistor R8.

Select the Timer mode with S2 and set
the d.i.l. switch S3 to give 30s on one timer
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Fig. 5. Switch setting example.

and one minute on the other. When either
pushbutton is pressed there should be a
short bleep followed by a longer bleep at
the end of the time period.

If you have a frequency counter connect
it between the CK and GND test points.
Select the timer mode with S2 and ad-
just VRI to give an indication of 546-1Hz.
Select either of the bleep modes and adjust
preset VR2 to give 512Hz. If you don't
have access to a frequency counter then use
the seconds hand on a watch and a bit of
patience!

USE

The method of setting the required time
on the d.i.l. switch S3 should be clear from
the label shown in Fig 4. Fig 5 shows
one timer set to 30s and the other to 1-5
minutes.

Photograph showing the d.i.l. switch
with label attached.
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INTERF/C

Robert Penfold

N THEORY, interfacing your own cir-

cuits to the expansion bus of a PC is
pretty straightforward. Unlike many of
the eight-bit home computers produced in
the 1980s, the PC handles interfacing to
add-on circuits in a largely standard
fashion.

Despite this standard approach, there
can sometimes be odd results when using
your own PC add-ons. Over the last year
or two | have received several letters
from readers who have experienced odd
problems with their PC interface projects,
and 1 have also had one or two “out
of computer” experiences myself. This
month we will consider some possible
problems and cures for PC add-ons that
refuse to work reliably for no obvious
reason.

Getting Physical

One potential cause of problems is a
purely physical one. If you are making your
own printed circuit boards to fit into the
expansion slots of a PC, they must be made
with a high degree of precision. Surprisingly
perhaps, some ready-made expansion cards
and some PC compatibles have connectors
which do not match up accurately. I once
owned a 286 PC AT compatible which
would only work with about 50 per cent of
the cards that were tried in it!

There are usually marks left on the ex-
pansion card’s edge connector at the points
where it comes into contact with the con-
nector irf the computer. If the two connec-
tors do not match up properly, these marks
should clearly show an offset.

In my experience the problem is not
usually one of the two connectors having
different terminal spacings, but is much
more likely to be due to the expansion card
being slightly offset from its correct posi-
tion. This can result in a few missing
connections between the two connectors, or
it might even result in one or two short
circuits between adjacent terminals of the
connectors. If this should happen it is likely
that the computer will cease to function
while the card is fitted, rather than the card
simply failing to work.

If an expansion card suffers from this off-
set problem it is usually possible to correct it
by filing the appropriate edge of the card’s
connector. The card can then be carefully
manoeuvred into the correct position. This
might not be a particularly reliable solution
though, and it would be better to rebuild the
card on a new (and more accurate) printed

circuit board.
Divide By Two

Even if everything in the computer is
correctly connected to everything on the
expansion card, there can still be problems
for which there is no obvious explanation. |
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have never experienced any major problems
when using computer interface chips such as
the 8255, etc., but TTL chips seem to be a
bit more problematic.

In particular, input and output ports based
on devices such as the 7415245, 7415273,
and 74LS373 can produce problems with
reliability. This can be something quite
slight, such as corrupt data being returned

‘on about one out every ten readings from a

port.
At the other extreme | have had output

ports based on the 74LS273 which simply
toggled the outputs on each write opera-
tion to the port! The 74LS273 was provid-
ing a divide by two action to the pulses
received from the address decoder, rather
than latching the data from the data bus of
the computer.
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Fig. 1. A single chip PC decoder based
on the 74L S688 8- bit comparator.

TTL integrated circuits are very intolerant
of noise spikes on the supply lines, The
general rule is that a crcuit board
should have one 100nF ceramic decoupling
capacitor per four or five TTL chips. These
supply decoupling capacitors should be
fairly evenly distributed over the board.

It is noticeable that most ready-made PC
expansion cards operate on the basis of one
decoupling capacitor per TTL chip. Possibly
the timing in PC interfacing is so critical that
comprehensive supply decoupling of this
type is essential.

Anyway, if a card based on TTL chips is
proving to be something less than 100
per cent reliable, it would probably be
worthwhile adding decoupling capacitors to
any TTL chips that do not already have
them. The extra capacitors can simply be
wired across the supply pins of the chips on
the underside of the board.

The capacitor leadout wires should be
kept just long enough to reach between the
two pins. It is advisable to use pieces of
p.v.c. sleeving over the leadout wires to
ensure that they do not accidentally short

z7

circuit to any of the other connections on
the underside of the board.

The reliability of user add-ons is some-
times dependent on the speed of the host
PC. At one time I used a "turbo” XT com-
patible computer to test add-on projects. At
the normal clock speed of 4-77MHz there
were normally no reliability problems, but at
the 10MHz “turbo” clock speed things were
much more critical.

This is perhaps only to be expected. More
surprisingly, some turbo 386 and 486 PCs
seem to be more easy going at their tubo
setting than when used at a clock speed of
6MHz or 8MHz. This is made less easy to
explain by the fact that the expansion bus
timing is supposedly the same in the stan-
dard and “turbo” modes.

If an add-on is giving problems it might
be worthwhile trying a different clock speed
to see if this gives an improvement.

One Chip Decoder

Reliability seems to be improved if the ad-
dress and control bus decoding is kept as
simple as possible. In a previous Interface ar-
ticle 1 gave details of a single chip PC ad-
dress decoder based on the 7415684 8-bit
magnitude comparator. This can decode up
to eight address and control lines, but there
is a similar device (the 74L.5688) which can
decode up to nine lines.

The two devices are very similar, but the
7415688 lacks one of the outputs of the

. 74LS684. The missing output is not needed

in address decoding applications inciden-
tally. In place of this output the 745688 has
a negative chip enable input. This can be
used to decode one of the address or control
bus lines to the low state.

The circuit. diagram for a PC address
decoder based on the 7415688 is shown in
Fig. 1. AEN is decoded by the negative chip
enable input, and address lines from A2 to
A9 are decoded by the eight normal inputs
of IC1.

Pin 19 of IC1 goes low when the logic
levels on A2 to A9 are the same as those set
on the other eight inputs (provided the chip
enable input is low). In this case the other
eight inputs are hard wired to decode A8
and A9 to the high state, and the other six
address lines to the low state. This gives the
usual decoding to &H300, but as A0 and
A1 are not decoded, using any address from
&H300 to &H303 will activate the circuit.

In this form the address decoder is only
suitable for use with an interface chip that
provides decoding of IOR and IOW. If this
decoder is used with a TTL input or output
port it must be modified so that it decodes
either IOR or IOW, depending on whether
the port is an input or an output type.

The only way of achieving this with-
out adding another chip is to decode the
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Fig. 2. An 8-bit latching output port for
PCs.

additional control line instead of A2. A
slight drawback of this method is that the
add-on circuit is then placed in a block of
eight addresses instead of a block of four.

This still enables up to four cards to be
used in the block of 32 addresses allocated
to prototype cards, so this is not a major
problem. Also, bear in mind that it is quite
acceptable for an input port and an output
type to share the same address.

Table1:

Address Pin16 Pin 14
&H308 +5V ov
&H310 ov +5V
&H318 +5V +5V

Port of Call

The circuit for an 8-bit output port based
on a 7415688 single chip decoder is shown
in Fig. 2. [C2 is an octal D-type flip/flop. The
data on the data bus is latched onto IC2’s
outputs on the trailing edge of each pulse
from IC1.

The circuit of Fig. 3 is for an 8-bit input
port based on the same decoder, but as this
is an input port it is [OR that is decoded, not
IOW.

A 7415245 octal transceiver i.c. is used for
IC2, but in this circuit it is used as a simple
tristate octal buffer. Its outputs are activated
during the output pulse from IC1, and it
then places the input data onto the data bus
so that it can be read by the microprocessor.

In practice, both of these ports seem to be
less pernickety about supply decoupling, bus
speed, etc. than similar ports based on a dif-
ferent address decoder. If you are having dif-
ficulty in getting good reliability from your
PC with user add-ons it would almost cer-
tainly be worthwhile trying out a decoder
based on the 74L5688. So far, | have not
had any problems with this decoder, even
in situations where other decoders failed to
give perfect results.
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Fig. 3. The PC 8-bit input port.

The connections shown in Fig. 2 and Fig.
3 are for a base address of &H300, but
there are three other base addresses avail-
able. If you wish to use one of these alterna-
tive base addresses the connections to pins
14 and 16 of IC1 should be amended, as
detailed in Table 1.

"... there is no doubt that running under Windows puts it ahead of the
field and makes it a visually attractive package.” Electronics World +
Wireless World July 1993
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Special Series

CALCULATION

CORNER

Getting to know decibels

STEVE KNIGHT

Part Seven:=

This series is designed to help you make your way, at your own
pace, through the often imagined fears of mathematics, as this is
applied to electronic and electrical engineering matters.

in just about every sentence was a general method of those
who knew it all to put firmly in their places those of us who
knew nothing. The more cynical among us used to call it talking in
Decibelese. This verbal flourishing still goes on in some places as my
own long experience has shown me. Certain other words also make
their appearance from time to time, often during interviews, to create
the impression that the interviewee had better submit without argu-
ment to the obviously superior powers of his interrogator.
This month therefore, we take a look at the decibel and reveal
that it is not such a highfalutin symbol of electronic erudition as
some would have us believe.

POWERRATIOS

Decibel notation is, in very general terms, a convenient means of
dealing with the ratios of powers, voltages and currents which are
present in electronic and electrical systems. If an amplifier, say,
has a ImV input signal and this results in a 1V output signal, we
can say that the amplifier has a voltage gain of 1,000 times, since
1,000 x ImV =1V, Again, our amplifier may present us with a 10W
output for a SmW input, and here we may say that it has a power
gain of 2,000 times, since 2,000 x SmW = 10,000mW or 10W.

Gains (and losses) of many millions of times are commonplace
in electronic and communication work and such an enormous
range of powers, voltages and currents are usually expressed in a
simpler and less unwieldly mathematical form using logarithmic
units. Addition then takes the place of multiplication and sub-
traction the place of division, for hopefully we recall that log
(AxB)=log A+log B and log (A+B)=log A—log B. But don't
worry if this seems an intimidating start to things; the following
worked examples should soon set things into perspective.

WHF_N I was a student many years ago, mentioning decibels

1. What is the overall power ratio of a three-stage amplifier whose
stages have power ratios of 8, 0-5 and 15? What input is neces-
sary to provide a W output?

The amplifier is shown in a block diagram in Fig. 7.1. There
seems to be a preamplifier stage giving a power gain of 8 times,
followed by possibly a tone control system which introduces a
power loss (since the “gain™ here is only 0-5 times) and then finally
a power output stage giving a gain of 15 times. These three stages
are said to be in tandem or cascade.

The overall gain ratio is found simply as the product of the
individual gains since

.EQ:&XPJX.EQ
Pi PP P, P

and Po/P, is'the overall ratio we want. Hence

?=8 X 0-5 x 15=60 times
!

So the power output Py =60 x power input P|. For a IW output
then

1 1 W
Pi=—XPy=cax=0- w “TmW
| X Py 0-0167W or 16°Tm

DECIBEL GAINS

If the ratio of two powers Pg and P is to be expressed in decibels,
(dB), the number of decibels, N, is given by

N=10log Pq = 10 log |ROWer output | 45
P power input

although the two power levels do not necessarily have to be those
at the input and the output of an electronic system, as we shall see
later on.

So we simply have to find the common logarithm of the power
ratio and multiply by 10, a calculation easily done on our basic
calculator.

2. What is the power gain of the amplifier in the previous example
expressed in dB?

Well, the power gain ratio was 60, hence N= 10{log 60]dB

On our calculator we now use the log button, not the In button as
we did in last month's calculations. So enter 60, press the log but-
ton and 1-778 ... is displayed. Now multiply by 10 in the usual way
and we get N=10x1-778 = 17-78dB.

Unless we were looking for great precision for any reason, the
above answer would be rounded off to 18dB.

Get used to this operation by finding the dB equivalents of, say,
power ratios of S, 10, 15, 20, 25 and 30 times. The answers are at
the end of the text.

ATTENUATION

Suppose we are reducing the power input to a device by means of
an attenuator, then what meaning do we attach to a decibel loss?
We try an example to illustrate:

P2 P3
P2 P3 Po
P .8 > Po
1 —is Pz-os 7 ISP

Fig. 7.1. A simple three-stage amplifier showing the Fig. 7.2. A three-stages-in-tandem amplifier which introduces losses

power ratio in each stage.
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in the interstage coupling.

Everyday with Practical Electronics, July, 1994



3. The power input to an attenuator is 0-5W and the output is
0-12W. What is the power loss in dB?
Here the power ratio is fractional since Py is /ess than P,

N=10 log%%= 10 log 0-24
Going through the procedure on the calculator we find that log
0-24= —0-62. This is no surprise since the logarithm of any posi-
tive fraction less than unity is negative.

Hence we have N=10x(—0-62)= — 6:2dB

and the power loss is indicated by the appearance of the negative
sign, It is customary to say that the system gain is 6-2dB down or,
as teleccommunication engineers say, neg 6-2.

VOLTAGE AND CURRENT
GAINS

Suppose that the input and output resistances (or loads, if you
wish) of an amplifier or network are equal, then the ratio of the
output to the input power can be found either in terms of the
output and input voltages or in terms of the input and output
currents. For since the power dissipated in a resistance R is given
by

p=¥Y2_pR

R
Po_[YoP [k
Pi [V I
since the R’s cancel out. Therefore, if we express the power ratio in
decibel form we get

we have

Po_ Yol L
10 log P, lOIog[ V|] log 10 T,

= Vo I
: logZO[VI]orZOlog[h]

That is, Power gain =20 log (voltage gain) dB
=20 log (current gain) dB

We can use either of these expressions depending upon whether
we want voltage or current gains. It is more general to work in
terms of voltage even if the input and output resistances are not
equal, which is most often the true situation. Strictly, this is an
inaccurate procedure but it is an accepted convention. The decibel
is used to express voltage gain or loss and not to compare input
and output powers. Thus an amplifier whose output voltage is 35
times the input voltage has a voltage gain of 20 log 35=31dB.

Keep in mind that a voltage or current gain expressed in dB is
twice the corresponding power gain in dB. From now on we will
symbolize-power gain, voltage gain and current gain as Ap, Ay and
A, respectively.

4. Calculate the current gain in dB of a network having an
input current of 250pA and an output current of 15pA.

a L= h = i
Cultl’ent gain  A;=20log [ l|] 20 log [ 250] dB

= 20 log 0-:06=20 x(— 1-22)dB
=-24-4dB .
Make sure in examples like this that the currents used in the ratio
Io/1; are in like units; in the above both were given in microamps.
5. Express 30dB as a voltage ratio.

Here we are given the dBs and we have to find the ratio. We know
that

Voltage gain A, =20 log (ratio) dB
Hence 30=20 log (ratio) dB
andso log(ratio)= %g =15

We now want to find the number (the ratio) whose logarithm is
1-5, that is, we want the antilog of 1-5.

Our calculator can again solve the problem for us. You will not
find an antilog button marked as such on the keyboard, so what
we have to do in all cases such as this is to raise the base of the
logarithm (which is 10) to the number of decibels (which here is
1-5). There are two approaches, and some calculators have buttons
for both of them. You can use the y* button or the 10* button; I
will describe the former of these. We have
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voltage ratio = antilog 1-5=10!'5

and we have to find 1015

Enter 10, press the y* button, enter 1-5, then=. The answer
should be given as 31-6. Hence the output of this amplifier is 31-6
times the input voltage.

If you use the 10* button, you will avoid having to enter the 10
initially, but some calculators do things in reverse orders so you
had better refer to your instruction booklet if you decide to use this
method.

6. Fig. 7.2 shows an amplifier system in which each active stage
provides a positive voltage gain while the interstage couplings
introduces losses. What is the output voltage of this system?

Here we see one of the advantages of the decibel system.
Total amplifier gain=(20+ 15+ 30)=65dB

Total amplifier loss = —(3+5+2) = — 10dB

A, =gains —losses= 65— 10=55dB
55=20 log (voltage rato) dB

or - 2-75 =log (voltage ratio)

Overall gain

voltage ratio = 10275 = 562 times

Hence the output voltage of the system is 562 times the input
voltage. The input is given as ImV, hence the output is 562mV or
0-562V.

7. In a common-emitter amplifier a signal input voltage of 10mV
produces an output current of 2mA in a 47022 load resistor. If
the input resistance of the amplifier is 1k£2, find A,, A;and A,
of this circuitin dB.

Follow the working of this example carefully from Fig. 7.3.
At the output, 2mA flows in 4702, hence the output voltage
Vo=2x 10-3x 470=0-94V -

Vo__094 _ q
A Tox 103 94 times

and the voltage gain in dB=A, =20 log 94 =39-5dB

The input current [, = Vi_l1ox103_ 10pA

R; 1,000
-3 3 .
ll—‘:=——fo’:(l3) 6=2 X107 _ 200 times
and the current gain in dB =A;=20 log 200 =46dB
Now power ratio = (voltage ratio) x (current ratio)
=94 x 200 = 18,800
Hence power gain= A,=10 log 18,800=10x 4-27
=42-7dB
You will appreciate, of course, that when we talk about inputs
and outputs to amplifiers, we are actually referring to a.c. signals,

not d.c. values. We will be going into some elementary a.c. theory
later in the series.

BANDWIDTH
MEASUREMENTS

We can introduce decibels to a measure of bandwidth by means
of a simple example:

voltage ratio

current ratio

8. How many dBs is equivalent to (a) doubling, (b) halving the
input power to a system?

If the power is doubled, the power ratio is clearly 2 times. Hence
Ap=10 log 2=10x0-301 =3-01dB, which can be rounded down
to a convenient 3dB. This is an often quoted power gain.

If the input power is halved, the power ratio is 0-5 and the dB
gainis 10log 0-5=10x (—0-301)= —3dB.

INPUT

Fig. 7.3. An amplifier problem.
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Fig.7.4. Gain-frequer<y response showing the Fig. 7.5. Response curve of a tuned  Fig. 7.7. A problem of attenuation.

meaning of bandwidth curve of an audio
amplifier.

Now Fig. 7.4 shows a gain-frequency response of a typical audio
amplifier system. This is a graph of amplifier voltage gain A,
against frequency f. We see that the gain is substantially constant
over most of the audio range but drops away at the low and high
frequency ends of the spectrum because of the influence of the
interstage coupling characteristics. The — 3dB points or the half-
power points are defined as the points at which the voltage gain
falls to 0-71 (actually 1/ 2) of its maximum value. This follows
because we know that power gain =20 log (voltage gain) and here
the power gain is —3dB.

Hence log (voltage ratio)= —%)= -0-15

and so voltage ratio =10-015=0-71 times

The frequencies corresponding to these points define the
bandwidth of the amplifier; hence bandwidth B=f,—f, as Fig. 7.4
shows, these being the points where the voltage has fallen to 0-71
(or 71%) of its mid-band value.

The same applies to a resonant circuit curve as illustrated in
Fig. 7.5 which shows the variation in current in a series tuned
L-C circuit. Unless there are special reasons for the contrary the
bandwidth is always stated with reference to the half-power points
where, in this case, the peak resonant current has fallen to 71% on
either side of resonance. This choice does away with any arbitrary
level for a measure of the bandwidth and so enables a definite
figure to be obtained for the ratio fo/(f; — ;) which is a measure of
the circuit selectivitily, fo being the resonant frequency.

That will be enough for this month, so here are the in-text solu-
tions and some self-assessment examples to keep you quiet for an
hour or so. Answers next month as usual.

7dB, 10dB, 11-7dB, 13dB, 14dB, 14-8dB

PROBLEMS
. Express the following power ratios in dB: (a) 25, (b) 12, (c) 100,
(d) 600.

2. Calculate the voltage gain of an attenuator network which
provides an output of 20uV for an input of 300uV.

3. Complete the following statements: (a) +20dB with respect to

resonant circuit.

1W is a power level of . .. W, (b) + 12dB with respect to... mV
is a voltage level of 4mV.

4. A cable has a power loss of 12dB per kilometer length. What
will be the dB loss over a length of 680 metres?

5. In Fig. 7.6, an input of 0-6V is maintained across points AB.
What is the voltage across the load CD? What is the reduc-
tion in the output power attributable to the network contained
within the broken lines? Give your answer in dB.

6. An amplifier consists of four stages, each of which has a voltage
gain of 20 times. What is the dB gain of each stage and what is
the total gain in dB?

7. Fig. 7.7 shows an idealized response curve of an amplifier.
What (approximately) is the bandwidth of this amplifier? (Note
that the frequency scale is divided logarithmically).

8. The advantage of the decibel unit is that when the response
of an amplifier is plotted in dB against frequency, the overall
response of a multistage amplifier can be obtained by adding
the individual response curves. Is this statement true or false?

Last month’s answers: 1. 696V; 2. (a) 2-24s, (b) 406kQ 3.(a)
319s, (b) 0-033s, (c) 1551ps, (d) 2-21ps; 4. (a) 10V, (b) 100V,
(c) 1.000uC=1mC, (d) 100uA; 5. (a) 555V, (b) 945V, 0-2mA;
6. 1-:079s; 7. SOmA, 15-625mC, 9-:375mC, 312-5V
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Fig. 7.7. What is the bandwidth of this amplifier?

RING BINDERS FOR EPE

This ring binder uses a special system to allow the issues to be
easily removed and reinserted without any damage. A nylon strip
slips over each issue and this passes over the four rings, thus
holding the magazine in place (see photo).

The binders are finished in hard wearing royal blue p.v.c. with
the magazine iogo in gold on the spine. They will keep your
issues neat and tidy but allow you to remove them for use easily.

The price is £5.95 plus £3.50 post and packing. If you order
more than one binder add £1 postage for each binder after the
initial £3.50 postage charge, (for overseas readers the postage
is £6.00 each to everywhere except Australia and Papua New
Guinea which costs £10.50 each).
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HART KITS give you the opportunity to build the
very best engineered hifi equipment there Is,
designed by the leaders in their field, using the
best components that are available.

Every HART KIT is not just a new equipment ac-
quisition but a valuable investment in‘knowledge,
giving you guided hands-on experience of modern
electronic techniques.

In short HART is your 'friend in the trade’ giving
you, as a knowledgeable constructor, access to
better equipment at lower prices than the man in
the street.

You can buy the reprints and construction manual
for any kit to see how easy it is to build your own
equipment the HART way. The FULL cost can be
credited against your subsequent kit purchase.
Our list will give you fuller details of ail our Audio
Kits, components and special offers

AUDIO DESIGN 80 WATT POWER AMPLIFIER.

This fantastic John Linsley Hood designed
amplifier is the flagship of our range, and the ideal
powerhouse for your ultimate hifi system. This kit
is your way to get £K performance for a few tenths
of the cost!. Featured on the front cover of
‘Electronics Today International’ this complete
stereo power amplifier offers World Class perfor-
mance allied to the famous HART quality and ease
of construction. John Linsley Hood's comments on
seeing a complete unit were enthusiastic:- “The
external view is that of a thoroughly professional
piece of audio gear, neat elegant and functional.
This impression is greatly reinforced by the
internal appearance, which is redolent of quality,
both in components and in layout.” Options
include a stereo LED power meter and a versatile
passive front end giving switched inputs using
ALPS precision, low-noise volume and balance
controls. A new relay switched front end option
also gives a tape input and output facility so that
for use with tuners, tape and CD players, or
indeed any other 'flat’ inputs the power amplifier
may be used on its own, without the need for any
external signal handling stages. ‘Slave’ and
'monobloc’ versions without the passive input
stage and power meter are also available. All
versions fit within our standard 420 x 260 x 75mm
case to match our 400 Series Tuner range. ALL six
power supply rails are fully stabilised, and the
complete power supply, using a toroidal trans-
former, is contained within a heavy gauge
aluminium chassis/heatsink fitted with IEC mains
input and output sockets. All the circuitry is on
professional grade printed circuit boards with
roller tinned finish and green solider resist on the
component ident side, the power amplifiers
feature an advanced double sided layout for
maximum performance. All wiring in this kit is pre-
terminated, ready for instant use!

RLH11 Reprints of latest articles...

K1100CM HART Construction Manual

LINSLEY HOOD 1400 SERIES

ULTRA HIGH-QUALITY PREAMP
Joining our magnificent 80 Watt power amplifier
now Is the most advanced preamplifier ever of-
fered on the kit, or indeed made-up marketplace.
Facilities include separate tape signal selection
to enable you to listen to one programme while
recording another, up to 7 inputs, cross recofd-
ing facilities, class A headphone amplifier, can-
cellable 3-level tone controls and many other use-
ful functions, all selected by high quality relays.
For full details see our list.

.£1.80
.£5.50

X HART AUDIO KITS - YOUR VALUE FOR
MONEY ROUTE TO ULTIMATE HI-FI

LINSLEY HOOD 'SHUNT FEEDBACK' R.1.A.A.
MOVING COIL & MOVING MAGNET
PICKUP PREAMPLIFIERS

Modern, ultimate sound systems are evolving
towards built-in preamplifiers within or near the
turntable unit. This keeps noise pickup and treble
loss to a minimum. We now offer two units, both
having the sonically preferred shunt feedback
configuration to give an accurate and musical
sound, and both having the abillty to use both
moving magnet and moving coil cartridges.

Kit K1500 uses modern integrated circuits to
achieve outstanding sound quality at minimal cost.
The very low power requirements enable this unit to
be operated from dry batteries and the kit comes
with very detailed instructions making it ideal for the
beginner. K1500 Complete kit with all components,
printed circuit board, full instructions and fuily
finished case.. .£67.99
Instructions only .£2.80
Kit K1450 is a fully discrete component implementa-
tion of the shunt feedback concept and used with the
right cartridge offers the discerning user the ul-
timate in sound quality from vinyl disks. Can be
fitted inside our 1400 Preamp, used externally or as
a standalone unit. It has a higher power require-
ment and needs to be powered from our 1400 Series
preamplifier or its own dedicated power supply.
K1450 Complete Discrete Component RIAA Phono
Preamp......... . . . ....£109.58
Factory Assembled and Tested... ....£159.58
K1565 Matching Audio Grade Power Supply with
potted toroidal transformer and limited shift
earthing system.. £79.42
Factory Assembiled and Tested. £118.42
U1115 Power interconnect Cable.......... £7.29

SPECIAL OFFER
PRECISION Triple Purpose TEST
CASSETTE TC1DD.

Are you sure your tape recorder is set up to give its
best? Our latest triple purpose test cassette checks
the three most important tape parameters without
test equipment. Ideal when fitting new heads.

A professional quality, digitally mastered test tape
at a price anyone can afford.
Test Cassette TC1DD..

DISK-COUNT Classical CD’s.

Top quality, Fuli Digital (DDD) Compact Disks of the
great classical favourites. Like everyone else we
didn’t like the idea of paying sitly prices for CD's.
After a long search we have now located a source of
top quality classical recordings at prices that make
you suspect the quality — until you try them! Send for
our list of titles.

Our price only £10.99

CD Roms

Like music CDs these have been overpriced for
some time but with the low prices of CD Rom drives
the multimedia revolution is with us now. Send
for our list of titles. Most popular up to now have
been 'Too Many Typefonts” with 514 TrueType fonts
along with 383 ATM and lots of others. “Shareware
Overload"” with over 6100 programs extending to
550MB and “Kodak Photo CD Access''. The first two
are only £12.95, the Kodak only £24.

Send or ‘phone for your copy of our List (50p) of these and many other Kits & Components. Enquiries tfrom Overseas
customers are equally welcome, but PLEASE send 2 IRCs if you want a list sent surface post, or 5 for Airmail

get your order on its way to you THAT DAY.

Orderlng is easy. Just write or telephone your requirements to sample the friendly and efficient HART
service. Payment by cheque, cash or credit card. A telephoned order with your credit card number will

Please add part cost of carriage and insurance as follows:-INLAND Orders up to £20 - £1.50,
Orders over £20 - £3.50. Express Courier, next working day £10.
OVERSEAS - Please see the ordering information with our lists.

TECHNICAL BOOKSHELF

Modern Books. Selected to represent the state of the
arttoday.

“THE ART OF LINEAR ELECTRONICS", John Linsley
Hood.

Just Out! Hot Off the Press, the definitive electronics
and audio book by the renowned John Linsley Hood
This 300+ page book will give you an unparalieled
insight into the workings of all types of audio circuits.
Learn how to read clrcult diagrams and understand
amplifiers and how they are designed to give the best
sound. The virtues and vices of passive and aclive
components are examined and there are separate
sections covering power supplies and the sources of
noise and hum. As one would expect from this writer
the history and derivation of audio amplifier circuitry
have an entire chapter, as does test and measure-
ment equipment,

Copiously illustrated this book is incredible value for
the amount of information it contains on the much
neglectéd field of linear, as opposed to digital, elec-
tronics. Indeed it must be destined to become the
standard reference for all who work, or are inter-
ested in, this field

SPECIAL OFFER. With each book purchased you may
request a FREE extended Index, written by the
Author, exclusively from HART.

0-7806-0868-4 £16.95
Don't forget most of our kits have reprints of articles by
John Linsley Hood that you can purchase separately.
“THE ART OF SOLDERING"”, R. Brewster.

Absolutely essential reading for anyone who ever
picks up a soldering iron. Written from knowiedge
gained in a lifetime in the field, this is the first book
ever solely devoted to this essential and neglected
skill for all electronic enthusiasts. Covers everything
from the correct choice of soldering iron and solder
to the correct procedures to follow with many illustra-
tions and practical exercises.

0-85935-324-3 £3.95

“AUDIO", F.A. Wilson, 320 pages. 178 x 111. Publ.
1985.
BP111"AUDIO" by F.A. Wilson £3.95

“AN INTRODUCTION TO LOUDSPEAKERS &
ENCLOSURE DESIGN"”, V. Capel, 160 pages. 178 x
111, Publ. 1988.

BP256 £2.95

“LOUDSPEAKERS FOR MUSICIANS”, V. Capel, 176
pages. 178 x 111. Publ 1991
BP297 ... £3.95

“HOW TO USE OSCILLOSCOPES & OTHER TEST
EQUIPMENT", R.A. Penfold, 112 pages. 178 x 111
Publ. 1989.

BP267 ... £3.50

Classics from the *‘Golden Age”

“THE WILLIAMSON AMPLIFIER”, D.T.N. Williamson
In April 1947, Willlamson's power amplifier, using ex-
cellent-quality push/pull output valves, a special out-
put transformer, and a highly filtered power supply,
became an overnight success. The author takes the
reader deep into his design considerations, offering
practical advice on how to buiid the units plus con-
cise instructions on setting up the new amp. A cult
classic.

1947, Reprinted 1990. 40 Pages.

0-9624-1918-4 £4.95
LOUDSPEAKERS; THE WHY AND HOW OF GOOD
REPRODUCTION, G.A. Briggs.

This easy-to-read classic, last revised in 1949, intro-
duces the reader to concepts such as impedance,
phons and decibels, frequency response, response
curves, voiume and watts, resonance and vibration,
cabinets and baffles, horns, room acoustics, tran-
slents, crossovers, negative feedback, Doppler and
phase effects, and much more. A provocative survey
of the right questions about sound reproduction.
1949, Reprinted 1990. 88 Pages. 215 x 140.
0-9624-1913-3 !

COMPUTER TITLES

“A CONCISE ADVANCED USERS GUIDE TO MS
DOS”, N. Kantaris, 144 pages. 198 x 130. Publ. 1992.
BP264 £3.95
“A CONCISE USERS GUIDE TO MS DOS 5, N. Kan-
taris, 144 pages. 198 x 130. Publ. 1992.

BP318 £4.95
“MAKING MS DOS WORK FOR YOU”, N. Kantaris &
P.R.M. Oliver, 160 pages. 198 x 130. Publ. 1993.
BP319 g £4.95
“A CONCISE USERS GUIDE TO WINDOWS 3.1”, N,
Kantaris, 160 pages. 198 x 130. Publ. 1992

BP325 . !

£6.95

.. £4.95

QUALITY
AUDIO KITS
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DAVID GEARY

\\ il

>~ Part One

o S
AT

Provides a smooth professional ‘“fade-in’ to your
chosen background music/speech once the CDL,
disc or tape etc. has finished playing.

background music once a CD, disc,

or tape etc had finished. Some years
ago, the original idea was used in conjunc-
tion with a Hi-Fi system feeding speakers
in a bathroom ceiling. It is not always con-
venient to change or restart a CD!

This design is intended to accept inputs
from typical sources — see Fig. 1 — using
the existing preamplifiers’ phono pre-amp
and RIAA equalisation for the phono in-
put. The unit defaults to a background in-
put (e.g. tuner) in the absence of a signal on
any of the four priority inputs.

OVERVIEW

An early prototype had only one Priority
input and a Background input. The
priority input was highly amplified, rec-
tified, and the resultant signal used to
charge a capacitor. The potential difference
across the capacitor was used to control a
Voltage Controlled Amplifier (VCA).

When configured as outlined above, a
priority signal would cause the gain of the
VCA to reduce to almost zero, thereby
fading out the background source. When
the priority audio signal ceased, the charge
on the capacitor would gradually fall, the
VCA gain would increase, thereby fading
the background source back in.

This system suffered from two problems:
First, the priority input was not faded in,
which gave an “unpolished” impression of
the design. Second, and more importantly,

THIS project was designed to provide

PHONO co VIas) TaPE TUNER
1 2 3 |mape ou
—
HI-FI CONTROLLER N uiid
INPUT
0
PHONO TAPE OUTPUT TAPE MONITOR

INTEGRATED STEREO AMPLIFIER OR PREAMPLIFIER

Fig. 1. System input block diagram. Note: select phono and tape on preamplifier.

trol the Priority input, operating on an
exclusive-OR basis with the existing VCA.

However, the second problem ultimately
required the design of a ‘“‘digital monos-
table” to achieve a consistent, reliable
result. This comprises a 4093BE Schmitt
trigger, astable multivibrator, counter and
flip-flop. Fig. 2 shows a block diagram for
this part of the unit.

The priority input audio signal is
amplified so it will trigger the Schmitt. The
resulting pulses are used to set a flip-flop
and also reset a counter, keeping the
counter at zero. The counter is a 4017 type
with the *“9” output used to reset the
flip-flop.

Consequently, when there is no audio
signal present, the lack of pulses from the

quiet passages in music, particularly at the WON GAIN  SCHMITT  WVERTER
beginning, would not adequately charge
the capacitor, leading to the background pooaty ——] > (10 ) %16 vea coutace
input being continually audible and there- . LR o 15iRh aa
fore a nuisance. .
The answer to the first problem is ob-
vious: Introduce a second VCA to con- L
JL 0
WD ASTABLE ComTER
HIOH OAN SCHMITY INVERTER wm‘?
PRIORTY ﬂ. dLo T TRANSISTORS
PINS VIA SHAPING
[—— L] ‘6'— e AMPLIFER X147
---' ouTPUT
tH2
n . D
ASTABLE CoUnTER YOUIAGE CONTROLL€O

Fig. 2. Block diagram for the “digital monstable”.
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Fig. 3. Block diagram for the Main board.
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Schmitt allows the counter to
reach nine, resetting the flip-
flop. At a clock frequency of
1Hz, this means a delay of 10
seconds from the end of the
priority signal to the back-
ground being faded in.

The complimentary outputs
of the flip-flop are ultimately
used to control two VCA's,
providing the mutual ex-
clusivity required. The in-
verter is required because the
specified Schmitt is a NAND
type. It is easily fabricated
from a spare gate within the
same 4093BE package.

USING THE MAIN
BOARD ONLY The completed power supply unit and the controller. The cutout on the controller

The block diagram of the Main circuit front panel is for the dual display.

board is shown in Fig. 3. This will operate as
a “stand-alone” project, with one Priority
input, one Background input, plus connec-
tions for the stereo output and power sup-

ply. It is eminently suitable for inclusion in
some other project as a “building block™. D——D ¢ 0 ofm—

The Expansion board to be described 8 o LAl 5
next month increases the number of T NETWORKS
Priority inputs to four by scanning each in
turn and feeding them to the priority input
on the Main board (Fig. 4). A “trigger” 1Hz
output from the Main board stops the scan
when a signal is found. I CLK

An additional feature with the Expan-
sion board is a Tape output which can ASTABLE COUNTER
select from any of the four priority inputs RC NETWORKS
independently of the Main board. A dual ANO ORIVER
seven-segment display indicates scanning JRANSISTORS
status, source selected if any, and the tape

source selected. AMPLIFER X1-47
ARTICLE
STRUCTURE | QUTPUT

The very nature of this Controller
project, with the ability to build and use the £
Main board on its own, lends itself to being s ot
described in three sections — Power Supply; VOLTAGE. CONTROLLED

Main Board; and Expansion and Display AMPLIFIERS
Boards. = pArasEsabiesi Sowe P e O e e LS e

POWER SUPPLY

The power supply (PSU) for the Stereo TRIGGER
HiFi Controller project is of a straight-
forward series-regulator design. However, AR BCO T0
a couple of points are worthy of further R ek COUNTER e R
explanation. 12510 145111

First, it is wise to fit a fuse on the mains
side of 100mA or even less. Also, the trans-
former specified is rated at 250mA, which LTAPE SELECT
is in excess of the 120mA or so required. At
this size, the cost advantage of dropping to
a smaller transformer is minimal, while the Y
advantages of using a larger one than re- 140521
quired (heat, regulation, future expansion)
are obvious.

The output of the PSU is +/—7-5V,
+/—7V after the protection diodes on the NOTE: OUTPUT AMPLIFIERS
Main board (described later). This un- ML TR RO AR
usual level is due to the mix of i.c.s on
the main and expansion/display boards;
CMOS works from 3V to 18V, ideally 5V
to 15V. The LM13700 is fine from +/—2V
to +/— 18V, and the LF347 from +/-5V
to +/—18V.

This PSU provides 14V for the CMOS
and mid-range for the op.amps; +/—9V ANALOGUE
would give 18V for the CMOS (right at the T
top end), +/—6V or +/— 5V are a little on Lol it
the low side for the LF347. Unfortunately,
the 79- and 78- series regulators provide 5V
or 9V only, and although they could be used
with a little extra design work, this back-to- Fig. 4. Complete system block diagram. The Expansion Board is the lower section
basics design is inexpensive and effective. of the diagram.

HIGH GAIN SCHMITT INVERTER

PUSHBUTTON

BCO TO
BINARY 7-SEGMENT 7-SEGMENT

COUNTER T 77
14510 s 4

AUDIO INPUTS

0

(E5ee)
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HOW IT WORKS

The Power Supply circuit diagram for St
the Controller is shown in Fig. 5. The low SOk

—) 4 T8 Y

voltage a.c. from the transformer secon- 0V
dary winding is rectified by the bridge rec-
tifier REC! and smoothed by capacitors
Cland C3.

Transistor TR1, resistor R1. Zener diode
D1, diode D2 and TR2, R3, D3, D4
form series regulators providing an oytput N O -
voltage equal approximately to that of

the Zener diodes, since the voltage drop .
across TR1, TR2 is offset by diodes D2,
D4. Further smoothing is achieved by Z
capacitors C2 and C4. Resistor R2 limits
the current through the red light emitting
diode D5.

CONSTRUCTION

O ~7-5V

The PSU is built in a separate metal case
to reduce hum/noise, and. as an aid to

80 136

construction and testing. The only danger

is that of connecting the supply the wrong Fig. 5. Power supply circuit diagram for the Controller.

way round, which can be expensive! The
two diodes on the Main board prevent

0
w

AC
CENTRE

AC

Io oo]

h
w
~

e
)
Eﬁ;ﬂ

[ |+
. '3
PBY @ QOZ PB2 PB3 °
REC 1t .
+ PB4
LEO
@ gm o ANOOE
St
Q
—{ "}
(5]
b TR2
A .
—— ]

Fig. 6. Printed circuit board component layout and full size copper foil master
pattern. The p.c.b. connector pin details are shown top right.

damage, hence the +/—7-5V output of the
PSU to compensate.

The prototype used a 3-5mm stereo jack
for the supply, and the diodes eliminate
any concern with temporary incorrect

COMPONENTS

POWER SUPPLY UNIT

Resistors
R1,R3 330 (2 off)
R2 4k7

Allo-sw 1% metal film  “TA LK
Page
Capacitors
C1,C3 1000y radial elect. 256V

(2 off)
C2,C4 2200y radial elect. 16V
(2 off)

Semiconductors
D1,D3 7-5V500mW Zener diode

(2 off)

D2,D4 1N4148signal diode (2 off)

D5 5mm red l.e.d

TR1 BD135 npn power
transistor

TR2 BD136 pnp power
transistor

REC1 WO005 1-5A 50V bridge
rectifer

Misceilaneous

T 250mA min. mains
transformer.
Primary 240V a.c.
Sec. 9V-0V-9V r.ms.
FS1 100mA fuse, with chassis

mounting fuseholder
SK1,SK2 3-5mm chassis socket
(2 off)

Steel Metal case, size 125mm x
155mm x 58mm; printed circuit board
available from the EPE PCB Service,
code 886 (p.s.u.); 2-way p.c.b. connec-
tor, with latch housing and terminals;
3-way p.c.b. connector, with latch
housing and terminals (3 off); 2-way
mains screw terminal block; p.c.b. stand
offs (4 off); l.e.d. chrome bezel; Earth
tag; connecting wire; insulating sleev-
ing; mains cable gland; cable ties and
bases; solder; nuts, bolts etc.

Approx cost £25
guidance only
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MAINS
CABLE
REAR H FUSE oUT1 _ OUT2
MAINS SK1 SK2
CABLE
GLANO m—reh
{: - o
CONN r FS1
BLOCK L
e L B » 0
EARTH
h J TAG
£ B3
PB4
© AV
T
<
h PB1
FRONT
(EEne) o5
Fig. 7. Power supply interwiring details.
TESTING

Rear view of the power supply show-
ing the output sockets.

polarity if the plug is inserted with the PSU
switched on.

Construction of the PSU is very
straightforward - follow the usual rules
regarding orientation, etc. The printed
circuit board (p.c.b.) component layout
and full size copper foil master for the
Power Supply is shown in Fig. 6. This
board is available from the EPE PCB
Service, code 886.

It is recommended that the capacitors be
left until last as they are relatively large.
The specified p.c.b. connectors should also
be used as they make for a very neat job
and allow easy removal of the board if
necessary.

Secure the mains carrying primary trans-
former leads with cable ties and self-
adhesive bases so there is no risk of them
“floating” towards the underside of the
p.c.b.

If you use the specified case, a small
notch may be required in the p.c.b. to ac-
commodate one of the lid securing screws.
The component layout inside the case and
interwiring is shown in Fig. 7. Be careful to
connect the incoming mains live (L) lead to
the rear of the fuseholder!

DUE TO THE PRESENCE OF MAINS
VOLTAGES, EXTREME CARE MUST
BE TAKEN WHEN TESTING THE
POWER SUPPLY. Double check all wiring
before proceeding further.

If all looks well, apply mains power to
the unit. The l.e.d. D5 should light. If it
doesn’t, check for I8V a.. across the
bridge rectifier input terminals. If it is
there, you need to check your p.c.b. If it
isn’t, check the mains wiring, fuses, etc.

Turn off, the l.e.d. should stay on for 15
seconds or so. If it doesn’t, check the p.c.b.

Test the voltage across the bridge rectifier
output, it should be just over 24V. Test
the output of the PSU, which should be
+/=72Vto +/—7-5V.

This circuit is so simple that it is unlikely
any problems will arise which are caused
by other than poor soldering, faulty com-
ponents, or, of course, incorrect placement.
If all is OK, fit the top cover and move on
to the rest of the project.

CIRCUIT - MAIN
CONTROL BOARD

The Main Control board can be built as
a stand alone project, or used with the Ex-
pansion Board described later with some
minor component changes. The circuit dia-
gram for the Main Control Board is shown
in Fig. 9.

The LM13700 (IC1 and IC2) is a dual
operational transconductance amoplifier,
and offers reasonable performance in this
configuration as a VCA. The gain is
controlled by a bias current applied to pins
| and 16.

The chip features an extra transistor out-
put stage which is used to provide a low
impedance output - see pinout outline and
internal details Fig. 8. The in depth opera-
tion of these amplifiers is beyond the scope
of this article, and would refer interested
parties to Ray Marston’s book, Op-Amp
Circuit Manual.

Everyday with Practical Electronics, July, 1994
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The complete PSU. Note the “earth” tag bolted to the metal case.

The Background Input is subject only to
VCA control; the Priority Input is also fed
to a stereo buffer, mixer and amplifier
(mixing both channels with resistors leads
to poor crosstalk). The use of a quad
op.amp allows for easy implementation of
a stereo buffer and an economical realisa-
tion of a stable, high gain, easily gain-
adjustable amplifier.

It is not necessary to achieve a high de-
gree of audio perfection for the purposes of
triggering the Schmitt, therefore the inex-
pensive LF347N is ideal. A 4093 i.c. is used
both for signal detection and clock gener-
ation for the 4017 (1C6). The counters’ ten
sequential outputs makes interconnection
to the 4013 flip-flop (ICS) straightforward.

The fading characteristic of the VCA's is
set by R52/C21, and RS53/R54/D6/C22.
A great deal of time was spent trying
different combinations before settling on

AMP BIAS NS AMP BIAS
INPUT 16 | “INPUT
DIOOE [ 5] 0100€E
BIAS BIAS
+INPUT E 1% ] + INPUT
~ INPUT LT_ — | — E ~ INPUT
OUTPUT EM %E oUTPUT
-v E E’ +v
BUFFER [ ~5] BUFFER
INPUT INPUT
BUFFER BUFFER
outpuT L8 .9__] OUTPUT
13700

Fig. 8. Pinout details for the 13700
transconductance op.amp.
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these values, but they can, of course, be
varied to preference.

Some gain, as well as buffering, is
provided by IC7. Overall gain of the board
1s adjustable (more on which later). and
this amplifier provides a stable. low
impedance output.

HOW IT WORKS

The Priority input is fed to a VCA input.
IC2. In addition. left and right signals are
buffered by 1C3a and IC3b before being
mixed and amplified by 1C3c. The gain of
this stage is adjustable by preset VRI, be-
tween | and 101. Further gain is provided
by IC3d, adjustable in the same range by
preset VR4. The overall gain is therefore
adjustable between | and 10201.

The large and probably clipped analogue
signal is converted by IC4a and IC4b to
firm pulses to sct flip-flop .ICS5a. These
pulses also reset 1C6.

While an analogue signal is present, IC5a
is continually set and 1C6 continually reset,
so the Q output of ICS5a stays a stable high.
When the priority input ceases. no reset
pulses are received by 1C6. or set pulses by
ICS5a. IC4c is therefore able to clock the
counter up to Y. resetting the tlip-flop.

Transistors TR3 and TR4 now toggle,
although this is a gentle switching action
due to RS52/C21, and R53/R54/D6/C22
combination. Preset potentiometers VR2
and VR3 set the maximum current that can
bias the VCAs ICIl and IC2. and hence
provide adjustable gain.

The VCAs ICI and IC2 also toggle. in
that while one is heading for or is at

“high gain™, the other is heading for or is
at zero gain. Their outputs are mixed
and amplified by IC7a. IC7b before being
coupled to the output by the combinations
of R47/C16 and R48/C17. The gain of this

The completed
Control Unit showing
the Main Board and phono
sockets. The Expansion board is
below the Main Board.

stage is fixed at 1-47. The Background
Input passes only to ICI and then to IC7 in
the absence of a “"priority” signal.

Next Month: Main Board construction,
Expansion board and final interwiring
and testing.
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Fig. 9. Full circuit diagram for the Main Control Board.
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@ ELECTRONICS

ELECTRONICS TEACH-IN 88/89-

INTRODUCING MICROPROCESSORS

Mike Tooley BA (published by Everyday Elec-
tronics)

A complete course that can lead successful readen to lhe

TEACH.'N No.s

GUIDE TO BUILD(NG
ELECTRONIC PROJEC"

Pebnery of
EVERYDAY
CLECTROMICY

12y0ut ang comstructy

Praject devesspment fer oeye
Cetting vou projects working
CRoosing and using test equipmen

PLUS: SIMPLE PRO J¢

GO L

ELECTRONICS TEACH-IN No. 3 - EXPLORING ELEC-
TRONICS (published by Everyday Electronics)

Owen Bishop

Another EE value for money publication aimed at students of
electronics. The course is designed to explain the workings

award of a City and Guilds Certificate in Ir
Microprocessors (726/303). The book contains every-
lhlng you need to know including full details on register-
mg fov.amssmom etc.

of el e ponents and by involving the reader
in experimenting with them. The book does not contain
masses of theory or formulae but sva:ghtforwavd explana-
tions and its to build and Wt with.

s cover S Micro-p

4

Xp g Electronics contains more than 25 useful

sors, Memories, 'npul/Oulpul Ir ing and Prog
ming. There are various practical assignments and eight
Data Pages covenng the mosl popular Microprocessors.

An W ir ject even for those
who do not wish to take lhe Cl!y and Guilds assessment.
80pages (Adsize)  (SITUNERTUMMEINE]  £2

ELECTRONIC PROJECTS BOOK 1
Published by Everyday Electronicsin association with
Magenta Electronics.
Contains twenty of the best projects from previous issues of
EE each backed wuth a kit of components. The projects are:
il Sea Syr EE Tr Hunter, Mini Strobe.
Digital Capacitance Meter, Three Channel Sound to Light,
BBC 16K sideways Ram, Simple Short Wave Radio, Insula-
tion Tester, Stepper Motor interface, Eprom Eraser, 200MHz
Digital Frequency Metev Infra Red Alarm EE Equaliser
loniser, Bat D Probe, Mai and Fuse
Finder, Light Rider - (Lapel Badge, Disco Lights, Chaser
Light), Musical Doorbell, Function Generator, Tilt Alarm,
1 Audio Amplifier, EE Buccaneer Induction Balance
Metal Detector, BBC Midi Interface, Variable Bench Power
Supply, Pet Scarer, Audio Signal Generator. TS
[Order code EP1]

DJRECT

The books listed have been selected by
staff as being of special interest to ever
They are supplied by mail order directtoy

no previous knowledge of electronics and
is splitinto 28 easily dlouuble sections. 3

88 pages (Ad size)

ELECTRONICS TEACH-IN No. 4
INTRODUCING DIGITAL ELECTRONICS
(published by Everyday Electronics)
Michael J. Cockcroft

Although this book is primarily a City &
level course (726/301), approximale A
fopyectronics in general,

0\0 ductory text for begin-

ELECTRONICS TEACH-IN No.5 GUIDE

TO BUILDING ELECTRONIC PROJECTS

Published by Everyday Electronics

Due to the demand from students, teachers and hobbyists

we have put together a range of articles from past issues of
Everyday | Eloclromcs that will assist those involved with the

Thebookcontams the cc plete Project Devel for
GCSEseries.

Contents: Features - First Steps in Project Building;
Building with Vero; Project Development for GCSE;
Getting your Projects Working; Guide to Printed Cucun
Boards; Choosing and Using Test Equipment - The
Multimeter, The Oscilloscope. P.S.U.s, Logic Probes.
Digital Frequency Meters, Signal Generators, etc; Data

gircuil Symbols; Component Codes; Resistors; iden-
tifying Components; Capacitors; Actually Doing It -
Understanding the Circuit Diagram, Component odes,
Mounting circuit boards and controls, Understanding
Capacitors; Projects - Lie Detector; Personal Stereo
Amplifier; Digital Experimentsr’s Unit; Quizmaster; Siren
Effects Unit; UV Exposure Unit; Low-cost Capacitance

Meter; Personal Radio
£2.95

88 pages (A4 size)

ELECTRONICS TEACH-INNo.8

DESIGN YOUR OWN CIRCUITS

(Published by Everyday with Practical
Electronics)

Mike Tooley B.A.

This book is designed for the beginner and experienced
reader alike, and aims to dispell some of the mystique
associated with the design of electronic circuits. It
shows how even the relative newcomer to electronics
can, with the right approach, design and realise quite
complex circuits.

Fourteen individual p.c.b. modules are described
which, with various detailed modifications, should allow
anyone to design and construct a very wide range of
different projects. Nine “hands-on” complete DIY
projects have also been included so readers can follow
the thinking behind design, assembly, construction,
testing and evaluation, together with suggested “'mods”
to meet individual needs. The practical projects have
each been designed to stand on their own as complete
items of equipment. P.C.B.s for all the modules and
projects are available by mail order.

The subjects covered in each chapter of the book
are: lr)_uoducllon and Power Supplies; Small Signal

and ir )
%) are given. g
> introduction to module Z26/301 reads“
tl

J.M

to form simple

Everyday with Practical Electronics editorial
yone involved in electronics and computing
our door. Full ordering details are given on the

last book page. For another selection of books see next month’s issue

PRACTICAL ELECTRONICS HANDBOOK -
Third Edition

lan Sinclair

Ac dated and

d lhwﬁ odmon of this
tar title. It stil ins a carefull of
standard circuits, rules-of-thumb, and desugn data for profes-
sional engineers, students and enthusiasts involved in radio
and electronics, but is now over one hundred pages bigger.
The book covers many areas not available elsewhm in

ELECTRONIC TEST EQUIPMENT HANDBOOK
Steve Money
principles of 1 of the types of test

instrument are explained in simple terms with a minimum
of mathematical analysis. The book covers analogue and
digital meters, bridges, oscilloscopes, signal gemmors.
counters, timers and frequency measurement. The practi-
cal uses of the instruments are aiso examined.

Everything from Audio oscillators, through R, C & L

such a handy volume, and this new edition now incl
chapters on: Microprocessors and microprocessor
systems: The instruction register, Clocking, Memory,
Read-write memory, The buses, Reading and writing
actions, Three-state control, The control bus, Tummg and
bus control, The PC regi and add 9, 9
methods, Interrupts, Inputs and outputs, Port, Keyboard
interfacing, Video interfacing. Digital-analogue con-
versions: Analogue-to-digital conversion, Sampling and
conversion, Dog:tal to- analogua convemon. Current addl-
tion h
Computer plug- m boards Computer aids in elec-
tronics: The computer, Linear circuit analysis by
computer, The menus, Circuits and nodes, PCB lay-
outs, Circuit diagrams, The Public Domain Software
Lnbmy Hardware components and practical work:
. Video conr s, Control knobs and switches,
Sw:tches. Cabinets and cases, Packagu for semiconduc-
tors, Ir d circuit k
Surface mounung. tesnng and uouble shoonng Pucu?al
ws for

work P ",
digital servncmg work, Logu: anal

S(her chapters cover Passive E pononts. Active Dis-
crete Components, Discrete Component Circuits, Linear
tCs, Dlgnal ICs, Transferring Digital Data and Computer

Auds in Ieclromcs
[Order code NETS IENEERG

MORE ADVANCED USES OF THE MULTIMETER
R.A. Penfold
This book is primarily intended as a follow-up to BP239,
(see above), and shouid aiso be of value to anyone who
already understands the basics of voltage testing and
simple component testing. By using the techniques des-
cribed in chapter 1 you can test and analyse the perfor-
mance of a range of components with just a multimeter
plus a very few inexpensive components in some Cases)

ome useful quick check methods are also covered

While a multimeter is supremely versatile, it does have
its limitations. The simple add-ons described in chapter 2
extended the capabilities of a multimeter to make it even
more useful.

£2.96

84 pages Order code BP265

s (and a whole lot more) to Waveform Gen-
erators and testing Zeners.

06 pages £8.95
A REFERENCE GUIDE TO BASIC ELECTRONICS
TERMS
F.A. Wilson

The wonders of electronics multiply unceasingly and
electronic devices are creeping relentlessly into all walks of
modern life. As with most professions, ours too has a
language of its own, ever expanding and now encompass-
ing several thousands of terms. This book picks out and
explains some of the more important fundamental terms
(over 700), makmg the oxplananons as easy to understand
as can be d of 8 bject and avoiding
high-level mathematics.

hrough its system of references, each term is backed up
by a list of other relavant or more fundamental terms so
that a chosen subject can be studied to any depth required.

£6.96

472 pages rder code BP286
GETTING THE MOST FROM YOUR MULTIMETER
R. A. Penfold
This book is primarily aimed at inners and those of
limited experience of electronics. Chapter 1 covers the
basics of analogue and digital multimeters, discussing the
relative merits and tha l:mumlons of the two types. in
Chapter 2 of ponent checking are
described, including tests for transistors, thyristors, resis-
tors, capacitors and diodes. Circuit testing is covered in
Chapter 3, with subjects such as voltage, curmrent and
continuity checks being discussed

In the main little or no previous knowledge or experience
is assumed. Using these simple component and circuit
testing techniques the reader should be able to confidently
tackle servicing of most electronic projects.

96 pages £2.95
ELECTRONICS-BUILD AND LEARN

R.A. Penfold

The first chapter gives full cor 13 details of a circuit

Everyday with Practical Electronics, July, 1994

Power Ampiifiers; Oscillators; Logic Circuits;
Timers; Radio; Power Control; Optoelectronics.

The nine complete constructional pro;ects are: Ver-
satile Bench Power Supply; Simple Ir ; Bench
Amplifier/Signal Tracer; Waveform Generator; Electronic
Die; Pulse Generator; Radio Receiver; Disco Lights Con-
troller; Optical Communications Link.

36 pages yrder code 116 £3.45

demonslralor unit that us used in subsequent chapters
to int v vic p -

i transf: diodes, transi h fets
and op amps. Later chapters go on to describe how these
components are built up Lnllo useful circuits, oscillators,

bles an ic ci
At every stage in the book there are practical tests and
experiments that you can carry out on the demonstrator
unit to investigate the points described and to help you
understand the principles involved. You will soon be able
to go on to more complex circuits and tackle fault finding
l’ ically in other circuits you build.

pages £6.96
ELECTRONICS - A “MADE SIMPLE* BOOK
G. H. Olsen
This book provides excellent background reading for our
Introducing Digital Electronics series (Teach-In No.4

above) and will be of interest to everyone studying
electronics. The subject is simply explained and weil
illustrated and the book assumes only a very basic
knowledge of electricity.
330 pages

PRACTICAL ELECTRONICS CALCULATIONS
AND FORMULAE
F.A.Wilson, C.G.LA., C.Eng., FLEE,FLERE.,
F.B.L.M.
Bridges the gap b d technical theory, and
“cut-and-tried” momods which may bring success in design
but leave the experimenter unfulfilled. A strong pmcncal bias
- tedious and higher h have been d where
possublo and many tables have been included.
The book is divided into six basic sections: Units and Con-
stants, Direct-cumrent Circuits, Passive , Alter-
nating-curmrent Circuits, Networks and Theorems, Measure-

ments.
£396

Temporarily out of print

256 pages

NEWNES ELECTRONICS TOOLKIT
Geoff Phillips

The author has used his 30 years experience in industry
to draw together the basic information that is constantly
demanded. Facts, formulae, data and charts are presented to
help the engineer when designing, developing, evaluating,
fault finding and repairing electronic circuits. The result is this
handy workmate volume: a memory aid, tutor and reference
source which is recommended to all electronics engineers,
students and technicians.

Have you ever wished for a and i
guide to electronics concepts and rules of thumb? Huve you
ever been unable to source a P
two alternatives for a particular apphcaluon? How much time
do you spend searching for basic facts or manufacturer’s
spocmcanons? This book ls the answer, it covers resistors,

logic circuits, EMC,
audio, electronics and music, telephone, electronics in light-
l’ . thermal considerations, connoctuons, reference data

pages £1296

551



CDMPUTING

INTERFACING PCs AND COMPATIBLES
R.A. Penfold
Once you know how, PC interfacing 8 less involved than
interfacing many eight-bit machines. which have tended
to use some unusual interfacing methods.

This book gives you: A delmlod descnpuon of the lmes'

pmsem on the PC P bus. A

the istics of PC cards. The /O
mp and details of the areas where » your add-ond can be
fitted. A d of Prac-

hcal address decoder circuits. Simple 1TI 8-bit input and
put ports. Details of using the 8255 parallel interface

adaplor. Digital to analogue converter circuits. Analogue

to digital converter circuits. in fact everything you need to

know in order to produce successful PC add-ons

80 pages [Order code 51277 IR

HOW TO CHOOSE A SMALL

BUSINESS COMPUTER SYSTEM

D. Weale

This book is for anyone intending to buy an IBM com-

[¢ 9
Repairs, and the i ing! lar subj
156 pages

The PRE-BASIC BOOK

F. A. Wilson, CGIA C.ENG.. F.L.E.E.,

F.LE.R.E. . F.B.l.

Another book on BASIC but with a difference. This
one does not skip through the whole of the
subject and thereby feave many would-be pro-
gr dering but d on
introduci lhe hni by looking in depth at the
most frequemlv used and more easily understood
computer instructions. For ali new and potential micro

users.
£2.95

) 8
ofd.i.y. PCs
4.95

192 pages

AN INTRODUCTION TO 6602 MACHINE CODE
R.A. & J. W. Penfold

No previous knowledge of microprocessors or
machirL\_e f:ode is assumed. Topics covered are:

patible computer system, whether itis lheu first sy or
a replacement. There are on h i
tion and systems programs, and how 1o actually mnke your
choice as well as sections on the law. ergonomics and a
glossary or common terms. The text containg many usaful
tips and some warnings (which could save much effort
and expense). After havmg read this book you should have
a better idea of what is suitable for your needs, how to
obtain it and how to ensure that the system is operated
with the minimum of difficulty.

44 pages o) BP £4.95

HOW TO EXPAND, MODERNISE AND REPAIR PCs
AND COMPATIBLES
R.A. Penfold
Not only are PC and compatible computers very expan-
d:blo but before long most users actually wish to take
ge of that expandability and start upgrading their
PC Some of PC ding can be a bit
confusmg but this book pvovudes advice and guidance on
the forms of i P and should
help to make lhmgs reasonably slranghlforward and pain-
less. Little of puting 15 d. The only
assumption is that you can operate, 8 standard PC of some
kind (PC, PC XT, PC AT, or a 80386 based PC)

The subjects covered include: PC overview; Memory
upgrades; Adding a hard disk drive; Adding a floppy disk
drive; Display adaptors and monitors, Fitting a maths
co-processor; Keyboards; Ports; Mice and digitisers;

Y and bl the reg set
and memorv, bmarv and hexadecimal numbenng
des and the instruction set,
and also mixing machine code with BASIC. Some
simple programming examples are given for
6502-based home computers like the VIC-20,
ORIC-1/Atmos, Electron, BBC and aiso the
Commodore 64

112 pages Yrder code BP147 £2.95

A CONCISE USER'S GUIDE TO WINDOWS 3.1

N. Kantonis

If you are a PC user and want to get to grips with
Microsoft's Windows 3.1, then this book will teach
you how to do just that in the shortest and most effec-
tive way.

The book is written with the non-expert. busy per-
son in mind, and as such, it has an underlying struc-
ture based on “what you need to know first, appears
first”. However, the more experienced user cas start
from any ion, as the are self

The book explains: what hardware requirements you
need in order to run Windows 3.1 successfuily, and
how to install, customise and fine- tuno the program,
and how to op your sys! . How
to manipulate Windows screens and how to run
Windows and DOS applications under the Windows
Graphical User Interface (GUI) environment. How to
use the Windows triple Management system; Pro-
gram Manager, File Manager and Print Manager to

advantage. How to use the word processor accessory
Wirite to type, edit, format, print and save documents.
How 10 use Paintbursh and its tools to draw and edit
drawings, and how to set up, sort and search a Cardfile
database and exploit its autodial feature. How to use lhe
Windows Calendar to enter app: add
times and alarms. How to use the Terminal lccusorv to
to Y spocnfy
h ot tting, N y
and prepare files for transfer. Haw to use the Notepad,
Macro Recorder, PIF Editor and Calculator.

138 pages £4.95
SERVICING PERSONAL COMPUTERS ~

3nd EDITION

Mike Tooley BA

The ised and enlarged third editi a new

chapter on wvlcmg 68 000 based microcomputers. it has
been and includes many new photos
and dlagvams itis mmml fov anyone concsmod with

the of Quip or
peripherals, whather prof | service technician, stu-
dent or enthusiast.

40 peges £26

A CONCISE USER'S GUIDETO MS-DOS &

N. Kantonis

If you are a PC user and want to get the most out of your
computer in terms of oﬂscnoncy and pvoducuvnty, then you
must learn the intricacies of its MS-DOS operating system.
With this book you will learn to do just that in the shortest
and most effective way.

The book expiai The h to be found in
MS-DOS ion 5, o of the operat-
ing system. How the DOS opemm systom is struc-
tured so that you can pp when
you | first switch on your p How di ies and

can be employed to your hard disc

for maximum efficiency. How to use the DOS Shell
program | (a menu- driven graphical interface) to perform
on your disc. How to
manage disc files. “and how to use the MS-DOS Editor
to fully configure your system by writing your own
CONFIG.SYS and AUTOEXEC BAT files. How to optimise
your system by either i its
or increasing its speed. How to write batch files to
the ion of your syst
A summary of all DOS commands, illustrated with ex-
amples, is given in the penultimate chapter, which turns it
into a useful reference guide.

124 pages Order code £4.96

CIRCUITS AND DESIG

REMOTE CONTROL HANDBOOK
0w-n Bish op
lend th i} toa dul.

appvoach This makes it possible for a wide range of
systems, from the simplest to the most complex, to be
built up from a number of relatively simple modules.
The author has tried to ensure that, as far as possible,
the circuit modules in this book are compatible with
one another. They can be linked together in many dif-
ferent configurations to produce remote control systems
tailored to switch a table lamp on and off, or to operate
an industrial robot. this book should provide the circuit

you require.
£3.95

226 pages

COIL DESIGN AND CONSTRUCTION MANUAL

B. B. Babani

A complete book for the home constructor on “how to
make” RF, IF, audio and power coils. chokes and trans-
formers. Practically every possible type is di d and
calculations necessary are given and explained in detail.
Although this book is now rather old, with the exception
of ids and pulse f little has changed in
coil design since it was written.

96 pages £2.50
30 SOLDERLESS BREADBOARD PROJECTS
BOOK1

R. A. Penfold

Each project. which is designed to be built on a “Vero-
bloc’" breadboard, is presented in a similar fashion with

A BEGINNERS GUIDE TO CMOS DIGITAL ICs

R.A. Penfold

Getting started with logic circuits can be difficult, since
many of the fundamental concepts of digital design tend
10 seem rather abstract, and remote from obviously use-
ful applications. This book covers the basic theorv of
digital electronics and the use of CMOS i d cir-

modern operational amplifiers, such as high slew-rate,
ultra low noise, and fow input offset devices. The
projects include: Low noise tape pvumpll'm fow noise
RIAA pvumphher audio power amplifiers, d.c. power

. opto-isol audio link, audio millivoft
meter, temperature monitor, low distortion audio signal

cuits, but does not loso sight of the fact that dtqﬂa! elec-
tronics has numerous “real world™* applications.
The topics covered in this book include: the basic

a brief circuit P circuit d
layout diagram, components llsl and notes on conslruc-
tion and use where the

pvolects hence

pry

used are lo
with only a ber of ly
components, it is possible to build in turn, every pvolecl
shown. Recommended by BICC-Vero.

160 pages £2.95
AUDIO IC CIRCUITS MANUAL

R. M. Marston

A vast range of audio and audio-associated i.c.s. are
readily available for use by and

design engi and techni This | is a guide

to the most popular and useful of these devices, with
over 240 diagrams. It deals with i.c.s. such as low
frequency linear amplifiers, dual pre-amplifiers, audio
power amplifiers, charge coupled device delay lines,
bar-graph display drivers, and power supply rogulalor:
and shows how to use these devices in

pts of logic circuits; the f of gates, in-
verters and other logic “building blocks”; CMOS logic
i.c. characteristics, and their advamagos in practical
circuit design; oscillators and monostables (timers);
flip/flops, binary dividers and binary counters; decade
cou':\ters and display dnvers

g simple video fader, and many more.
120 pages £4.95

CMOS CIRCUITS MANUAL

R. M. Marston

Written for the professi | d or en-

thusiast. It describes the basic pvmclplu and charac-

teristics of these devices and includes over 200 circuits.
AII tho circuits have been designed, built and fully

i8 i5 ON a pH | of the subj
and il the circuits are basod on “real” CMOS devices. A
ber of the the use of CMOS 187 pages
logic i.c.s in practical applications.
119 pages Order code BP333 £4.96

OPTOELECTRONICS CIRCUITS MANUAL

R. M. Marston

A useful single-volume guide to the optoelectronics
device user, specifically aimed at the practical design
engineer, technician, and the experimenter, as well as
the electronics student and amateur. It deals with the
sub]Loct in an easy-to- read down-to-earth, and non-

from simple signal conditioners and filters to com-

plex graphic equali stereo P Y and
echo/reverb delay line systems etc
168 pages £13.96

50 CIRCUITS USING GERMANIUM SILICON AND
ZENER DIODES

R.N. Soar

Contains 50 interesting and useful circuits and applica-
tions, covering many different branches of electronics,
using one of the mosl simple and inexpensive of com-
ponents - the diode. Includes the use of g ium and
silicon signal diodes, silicon rectifier duodes and Zener
diodes. etc.

64 pages O BP36 £1.95

552

| yet g the
basic principles and characteristics of the best known
devices, and presenting the reader with many practical
applications and over 200 circuits. Most of the i.c.s. and
other devices used are i ive and ruclLilv ilabl

types, with uni i) rnr-, i ‘type
182 pages E13.95

OPERATIONAL AMPLIFIER USER'S HANDBOOK
R.A. Penfold
The hrsl part of this book covers standard operational
plifier based “building blocks” (integ

fier. f i lifi etc), and con-
siders the ways in which modern devices can be used to
give superior performance in each one. The second part
describes a ber of its that

p

d by the author; aill use inexpensive and interna-
tionally available devices.
£13.96

TIMER/GENERATOR CIRCUITS MANUAL

R. M. Marston

This manual is concomod mamlv wnh waveform gener-
ator hniq and are
used somewhere or other m most types of electronic
equipment, and thus form one of the most widely used
classes of circuit. They may be designed to produce
outputs with sine, square, triangle, ramp, pulse, stair-
case, or a vanotv of othor 'orms The goneratondm:v
and the

oulputs may be of smgle or multiple form.
Waveform generator circuits may be built using tran-

sistors, op-amps, standard dlﬂl(?(l: ICs. or icated

™ or
The manual is dlvudod into_ oloven chapters, and

s over p o and tables.

The subj d include: Basic principles; Sine

wave g Pulse gorm-

ator cucuns “Timer IC generalor cm:um Triangle

and 9 Muln- 9

Wavaf, m synth izer ICs; § | 0

Phaselock loop ci > Miscell “s65" cir-

cuits.

267 pages £13.96
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PROJECT CONSTRUCTION

POPULAR ELECTRONIC PROJECTS

R.A.Penfold

Included in this book are a coliection of the most popular
types of projects which, we feel sure, will provide many
designs to i all el husi All the
circuits utilise modern, inexpensive and freely available
components. The 27 projects selected cover a very wide
range and are divided into four basic areas: Radio Projects,
Audio Projects, Householid Projects and Test instruments.
An interesting addition to the library of both the beginner
and more advanced constructor.

135 pages 0 BPAY . £2.50

TEST EQUIPMENT CONSTRUCTION
R.A.Penfold

This book describes in detail how to construct some simple
and inexpensive but extremely useful, pieces of test equip-
ment. Stripboard layouts are provided for all designs, to-
gether with wiring diag where appropriate, plus notes
on construction and use.

AUDIO AND MUSIC

LOUDSPEAKERS FOR MUSICIANS
Vivian Capel .
This book contains all that a working musician needs to
know about loudspeak the diff: types, how they
work, the most suitable for diff i tor
cabaret work, and for vocals. It gives tips on constructing
cabinets, wiring up, when and where to use wadding, and
when not to, what fittings are available, finishing, how to
ensure they travel well, how to connect multi-speaker
arrays and much more

Ten practical enclosure designs with plans and com-
ments are given in the last chapter, but by the time you've
read that far you shou!d be able to design your own!

164 pages [Ordercode BP257 BENEERL

MAKE MONEY FROM HOME RECORDING
Clive Brooks
Now that you've spent a fortune on all that recording gear,
MIDI and all, wouldn't it be nice to get some of it back?
Well here's the book to show you how

it's packed with money making ideas, any one of which
will recoup the price of the book many times over. Whether
you have a fully fledged recording studio at home, or just
a couple of stereo ders and a microphone,
you'll be able to put the ideas in thig book into practice an:

make money. o
[Order code PCT04} £6.95

105 pages

INTRODUCTION TO DIGITAL AUDIO

(Second Edition)

fan Sinclair

Digital recording methods have existed tor many years
and have become familiar to the professional record
ing engi , but the disc (CD) was the first
device to bring digital audio methods into the home. The
next step is the appearance of digital audio tape (DAT)
equipment.

All this development has involved methods and cir
cuits that are totally alien to the technician or keen
amateur who has previously worked with audio circuits.
The principles and practices of digital audio owe fittle or
nothing to the traditional linear circuits of the past, and
are much more preh le to today's P en
gineer than the older g of audio engi

This book 1s intended to bridge the gap of understand
ing tor the hnician and husi The principl

luded

The foll igns are i ;
AF Generator, Capacitance Meter, Test Bench Amplitier,
AF Frequency Meter, Audio Millivoltmeter, Analogue
Probe, High Resistance Voltmeter, CMOS Probe, Transis-
tor Tester, TTL Probe.

The designs are ble for both ne: and more
experienced hobbyists.
104 pages O BP248 £2.95

HOW TO DESIGN AND MAKE YOUROWN P.C.B.s
R. A Penfold

Deals with the simple methods of copying printed cir-
cuit board designs from magazines and books and covers
all aspects of simple p.c.b. construction including photo-
graphic methods and designing your own p ¢.b.s.

80 pages O BP £2.50

HOW TO GET YOUR ELECTRONIC PROJECTS
WORKING

R. A, Penfold

We have all built projects only to find that they did not work
correctly, or at all, when first switched on. The aim of this

and merger boxes. Transter songs between different
sequencers. Get the best out of General MIDI. Under-
stand MID! implementation charts. No MIDI theory

F £

104 pages [Order code PC111 |

AUDIO
F. A. Wilson, C.G.I.A,, C.Eng.. F.I.LE.E., F.LLE.R.E.,

F.B.I.M.

Analysis of the sound wave and an explanation of
acoustical quantities prepare the way. These are
followed by a study of the mechanism of hearing and
examination of the various sounds we hear. A look
at room acoustics with a subsequent chapter on
microphones and loudspeakers then sets the scene for
the main chapter on audio systems amplifiers,
oscillators, disc and magnetic recording and electronic

music.
320 pages O BP £3.95

DATA

PRACTICAL ELECTRONIC DESIGN DATA

Owen Bishop

This book is a comprehensive ready-ref | for
electronics enthusiasts of all ieveis, be they hobbyists,
students or professionals. A helpful major section covers
the main kinds of comp it, including surface- d

book is to help the reader overcome just these probiems by
indicating how and where to stan looking for many of the
common faults that can occur when building up projects.

96 pages [O+der code BPTT0] £2.96
AUDIO AMPLIFIER CONSTRUCTION
R. A. Penfold

The purpose of this book 1s to provide the reader with a wide
range of preamplifier and power amplitier designs that will, it
is hoped, cover most normal requirements.

The preamplifier circuits include low noise microphone
and RIAA types, a tape head preamplifier, a guitsr
preamplifier and vanous tone controls. The power amplifier
designs range from low power battery operation to 100W
MOgFET types and also include a 12 volt bndge amplifier
capable of giving up to 18W output.

All the ci are relatively easy to using the
p.c.b. or stripboard designs given. Where necessary any set-
ting-up procedures are described, but in most cases no set-

ting-up or test gear is d in order to sfully com-
plete the project

100 pages O & £2.95
BEGINNER'S GUIDE TO BUILDING ELECTRONICS
PROJECTS

R. A. Penfold

Shows the complete beginner how to tackle the practical
side of electronics, so that he or she can confidently build the

Proj that are regulart in mag
and books. Also includes examples in the form of simpie
projects
112 pages £1.95

RADIO/TV

SETTING UP AN AMATEUR RADIO STATION
1.D. Poole
The aim of this book is to give guidance on the decisions
which have to be made when setting up any amateur radio
or short wave listening station. Often the experi which
is needed is learned by one’s mistakes, however, this can
ive. To help this. guid: is given on
many of ing up and r ing an efficient sta-
tion. It then proceeds to the steps that need to be taken in
gaining a full ing li
Topics d include: The equip that is ded
Setting up the shack; Which aerials to use; Methods of
construction; Preparing for the ticence.
An essential addition to the library of all those taking
their first steps in amateur radio

86 pages [Order code BP300] £3.95
EXPERIMENTAL ANTENNA TOPICS
H. C.Wright

Although nearly a century has passed since Marconi's first
demonstration of radio communication, there is still re-
search and experiment to be carried out in the field of
design and behaviour.

devices. Foe each son, it lists the most useful and readily
available types, complete with details of their el

The aim of the experimenter will be to make a
or confirm a principle, and this can be done

characteristics, pin-outs and other essential information. A

pecial f of this ion are the easily followed charts
and tables which edvise the reader on how to select the
best type of component for any particular puspose

Basic electronic units are defined, backed up by a com-
pendium of the most often required formulae, fully ex-
plained. There are five more extensive sections devoted to
circuit design, covering analogue, digital, radio, display,
and power supply circuits. Over 150 practical circit dia-
grams cover a broad range of functions. The reader is
shoyvn how to adapt these basic designs to a variety of

. Many of the circuit descriptions include step-

and methods are explained, but the mathematical back-
ground and theory is avoided, other than to state the end
product

128 pages O PC10 £7.95

MIDI SURVIVAL GUIDE
Vic Lennerd
Whether you're a beginner or a seasoned pro, the MIDI
Survival Guide shows you the way. No maths, no MIDI
theory, just practical advice on starting up, setting up
and ending up with a working MID! system

Oye.r 40 cabling diag Ci synths, sound

qQ drum an
How to budget and buy secondhand. Using switch, thru

DIRECT BOOK SERVICE

b;-step instructions for using most of the standard types
of integrated circuit such as operational amplifiers, com-
parators, filters, voltage converters and switched-mode
power supply devices, as well as the principal logic cir-
cuits.

328 pages O BP316 £4.95

INTERNATIONAL TRANSISTOR EQUIVALENTS
GUIDE

with relatively fragile, short-life apparatus. Because of this,
devices described in this book make liberal use of
cardboard, cooking foil, plastic bottles, cat food tins, etc.
These materials are, in general. cheap to obtain and easily
worked with simple tools, encouraging the trial-and-error
philosophy which leads to innovation and discovery.

Although primarily a practical book with text closely
supported by diagrams, some formulae which can be used
by straightforward substitution and some simple graphs
have also been included.

72 pages Jrder code BP27 £3.50
NEWNES SHORTWAVELISTENING

HANDBOOK

Joe Pritchard GTUQW

Part One covers the “science” side of the subject, gocm; ftrom
a few simple electrical “first principles”, through a brief treat
ment or radio issi thods to simple i The
emphasis is on practical receiver designs and how to build
and modify them, with several circuits in the book.

Part Two covers the use of sets, what can be heard,

the vari bands, prop identification of stations.

A. Michaels sources of information, dSLing of stations and listening

Helps the reader to find possibl: bsti for a popul to Some hniq; such as com-

lection of European. A ( and Jap i puter morse decoding and radio teletype decoding are also
Also shows ial type. potarity t and use. covered.

320 pages [Order code BPES] £3.95 224 pages £15.96

ORDERING DETAILS

Please state the title and order code clearly,
print your name and address and add the re-
quired postage to the total order.

Add £1 to your total order for postage and
packing (overseas readers add £2 for countries in
Europe, or add £5 for all countries outside Europe,
surface mail postage) and send a PO, cheque,
international money order (£ sterling only) made
payable to Direct Book Service or credit card
details (including card expiry date),
Mastercard (Access) — minimum credit card order is

post.

Visa or
issue

£5 — quoting your name and address, the order
code and quantities required to DIRECT BOOK
SERVICE, 33 GRAVEL HILL, WIMBORNE,
DORSET BH21 1RW (mail order only).

Although books are normally sent within seven days of
receipt of your order, please allow a maximum of 28 days for
delivery. Overseas readers allow extra time for surface mait

Please check price and availability (see latest issue of Every-
day with Practical Electronics) before ordering from old lists.
For a further selection of books see next month’s

DIRECT BOOK SERVICE IS A DIVISION OF WIMBORNE PUBLISHING LTD.
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VIDEOS ON ELECTRONICS

A range of videos designed to provide instruction on electronics theory. Each video gives a sound introduction and ground-
ing in a specialised area of the subject. The tapes make leaming both easier and more enjoyable than pure textbook or
magazine study. They are proving particularly useful in schools, colleges, training departments and electronics clubs as well

as to general hobbyists and those following distance leaming courses etc.

VT201 to VT206 is a basic electronics course and is designed to
be used as a complete series, if required.

VT201 54 minutes. Part one; D.C. Circuits. This video is an absolute
must for the beginner. Series circuits, parallel circuits, Ohms law, how to
use the digital multimeter and much more. Order Code VT201

VT202 62 minutes. Part two; A.C. Circuits. This is your next step in
understanding the basics of electronics. You will learn about how coils,
transformers, capacitors, etc are used in common circuits.

Order Code VT202

VT203 57 minutes. Part three; Semiconductors. Gives you an exciting
look into the world of semiconductors. With basic semiconductor theory.
Plus 15 different semiconductor devices explained. Order Code VI203
VT204 56 minutes. Part four; Power Supplies. Guides you step by step
through different sections of a power supply. Order Code VT204
VT205 57 minutes. Part five; Amplifiers. Shows you how amplifiers work
as you have never seen them before. Class A, class B, class C, op.amps.
etc. Order Code VT205
VT206 56 minutes. Part six; Oscillators. Oscillators are found in both
linear and digital circuits. Gives a good basic background in oscillator
circuits. Order Code VT206
By the time you have completed VT206 you have completed the basic
electronics course and should have a good understanding of the opera-
tion of basic circuit elements.

r VCR MAINTENANCE
VT102 84 minutes: Introduction to VCR Repair. Warning, not for the
beginner. Through the use of block diagrams this video will take you
through the various circuits found in the VHS system. You will follow

| the signal from the input to the audio/video heads then from the
heads back to the output. Order Code VT102

I VT103 35 minutes: A step-by-step easy to follow procedure for profes-
sionally cleaning the tape path and replacing many of the belts in
most VHS VCR’s. The viewer will also become familiar with the
various parts found in the tape path. Order Code VT103

Now for the digital series of six videos. This series is designed
to provide a good grounding in computer technology.

VT301 56 minutes. Digital One begins with the basics as you learn about
seven of the most common gates which are used in almost every digital
circuit, plus Binary notation. Order Code VT301
VT302 55 minutes. Digital Two will further enhance your knowledge of
digital basics. You will learn about Octal and Hexadecimal notation
groups, flip-flops, counters, etc. Order Code VT302
VT303 56 minutes. Digital Three is your next step in obtaining a solid
understanding of the basic circuits found in todays digital design. Gets
into multiplexers, registers, display devices,etc. ~ Order Code VI303
VT304 57 minutes. Digital Four shows you how the computer is able to
communicate with the real world. You will learn about digital to analogue
and analogue to digital converter circuits. Order Code VT304
VT305 56 minutes. Digital Five introduces you to the technology used in
many of todays memory devices. You will leamn all about ROM devices
and then proceed into PROM, EPROM, EEPROM, SRAM, DRAM, and
MBM devices. Order Code VT305
VT306 56 minutes. Digital Six gives you a thorough understanding in the
basics of the central processing unit and the input/output circuits used to
make the system work. Order Code VT306

By now you should have a good understanding of computer technology and
what makes computers work. This series is also invaluable to the computer
technician to understand the basics and thus aid troubleshooting.

VT406 51 minutes. AM. Radio Theory. The most complete video ever
produced on a.m. radio. Begins with the basics of a.m. transmission and
proceeds to the five major stages of a.m. reception. Leamn how the signal is
detected, converted and reproduced. Also covers the Motorola C-QUAM
a.m. stereo system, Order Code VT401

Each video uses a mixture of animated current flow in circuits plus

text, plus cartoon instruction etc., and a very full commentary to get

the points across. The tapes are imported by us and originate from
VCR Educational Products Co, an American supplier.

(All videos are to the UK PAL standard on VHS tapes)

ORDERING: Add £1 p&p per orderfor UK orders. OVERSEAS ORDERS: Add £2 postage per order for countries in
the EEC. Overseas orders outside the EEC countries send £3 per tape airmail postage (or £5 per order surface mail
postage). All payments in £ sterling only (send cheque or money order drawn on a UK bank). Orders are normally sent
within seven days but please allow a maximum of 28 days - longer for overseas.
Visa and Mastercard orders accepted - pleae give card number, card expiry date and cardholders address if different to the delivery address.
Send your order to: Direct Book Service, 33 Gravel Hill, Merley, Wimborne, Dorset BH21 1RW (Mail Order Only)

Direct Book Service is a division of Wimborne

Publishing Ltd., publishers of Everyday with Practical
each inc. VAT

Electronics. Tel: 0202 881749. Fax: 0202 841692

~ANDO
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PCB SERVICE

Unpopulated printed circuit boards for certain EPE constructional projects are
available from the PCB Service,. see list. These are fabricated in glass fibre, and
are fully drilled and roller tinned. All prices include VAT and postage and
packing. Add £1 per board for airmail outside of Europe. Remittances should
be sent to The PCB Service, Everyday with Practical Electronics,
6 Church Street, Wimborne, Dorset BH21 1JH. Cheques should be
crossed and made payable to Everyday with Practical Electronics (Payment
in £ sterling only). Boards can only be supplied on a payment with

order basis.

NOTE: While 95% of our boards are now held in stock and are dispatched
within seven days of receipt of order, please allow a maximum of 28 days for
delivery —overseas readers allow extra if ordered by surface mail.

Back numbers or photostats of articles are available if required — see the

Editorial page for details.

Please check price and availability in the latest issue.
‘Order Code

PROJECT TITLE

‘Sonic Continuity Tester
Telephone Ringer

' Exrperime'nta| Weighing Scale MAY 92 |
12V Drill Charger/PSU (both boards)

Digital Servo Interface
Tie Pulser

CCD Reverb Unit
Switch-Mode Power Supply

UV Exposure Timer JULY' 92
Cricket Game

Quick Prom

Gas Alarm AUG'92
Dual Metronome

Ultrasonic Tape Measure "SEP 92
Quicktest

Extended Range Capacitance Meter 0CT'92

Traffic Lights System

Mini Lab i

EPE Altimet (Altimeter)

Personal Stereo Amplifier

Universal Infra-Red Remote Control DEC’'92
Combination Switch

Christmas Lights Colour Spectrum

TV/UHF Aerial Amp (double-sided)
Continuously Variable Balanced Power Supply
Emergency Lighting Unit

[ Biomet Pulse Monitor "FEB 93
Sensor
Display
Biomet Pulse Monitor

ADC Interface (double-sided)
Car Electric Window Enhancer
Simplify Atari STFM Interface
Personal Stereo Amp. Add-On

Electronic Fire
Mind Machine MKII - Signal Generator

Ventilation Fan Timer
Universal Data Logger
Mind Machine Mkil - Magic Lights
Superhet Radio Control Receiver
Guitar Preamp and Distrortion Unit
Linear Clock — Timing Board
Display Board
Universal Alarm Module

“Electronic Snooker Scoreboard JUNE 93
Mind Machine Mkl! Joty 93 i

— Computer Interface
Xenon Strobe
Electronic Gong
Micro Lab - p.c.b., EPROM, PAL and booklet

Bike Odometer (pair of boards) i

Amstrad PCW A to D Converter(double sided)
Experimental Electronic Pipe Descaler

“Sound Activated Camera Trigger SEP'93

L.€.D. Sandglass CIAIEER |

Main and Display boards
Kettle Alert
Linear Power Supply (double-sided)
Multi-Purpose Audio System

Six Channel Stereo Mixer

792

816

789
790

793

791
794
795
796

797
798
799

800
801
802
803

804
806

MINI LAB
807

808

8117/811R
812
813
814
815

817
818

819

841/2
843
844

845

Cost
£479
£5.46

£5.17

£6.31

£4.73
£5.19
£6.39
£7.01

£65.33

£6.77
£5.61

£5.47
£6.74

£6.06
£4.82

£6.63
£6.04

£14.95
£6.30
£6.47

£6.56
£5.68
£65.97
£7.23
£5.65

£6.77

£6.30
£6.30

£7.11
£6.00
£6.55
£3.90

£4.84

£6.57
£4.70
£6.88

£6.58

£6.93
£6.46
£8.00
£7.00
£3.00

£917

£6.39
£6.84
£7.50
£35.00
£7.00
£9.85
£6.50

£6.34

£7.30
£5.19
8§94/,

£11.98
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PROJECT TITLE Order Code
rﬁulti-PurposE Audio System ]
Microphone Pre-Amp module 846
RIAA Pre-Amp module 847
20 Metre Receiver 848
Multi- Purpose Audio System
Tone Control and 1W Stereo Amplifier 849
Tone Control 850
1W Stereo Amplifier 851
Three-Way Christmas Tree Lights Flasher 853
Auto Alarm 854
250W/600W Battery to Mains Inverter > 855
Multi-Purpose Audio System
10W + 10W Stereo Power Amplifier
Amplifier 852a
Power Supply 852b
Pond Heater Thermostat 856
Timer/NiCad Capacity Checker 857
[ Multi- Purpose Audio System
Balanced Microphone Preamplifier 858
Batanced Microphone Power Suppy 859
Whistle Controlled Light Switch 860
Battery To Mains Inverter — U.P. S charger board 862
" Three Phase Generator 861
Visual Doorbell 863
CCD TV Camera - Control Board
(double-sided, plated- through hole) L 865
[ Telephone Ring Detector 864
CCD TV Camera
Combined Video, Test & Ext Plug Boards 866a/e
Frame Grab Control 867
(double-sided plated-through-hole)
EPE SounDAC PC Sound Board 868
MOSFET Variable Bench Power Supplv 869
" L.E.D. Matrix Message Display Unit
Display Board 870
CPU Board 87
Stereo Noise Gate 873
Simple TENS Unit 875
Capacnance/lnductance Meter 876
| Advanced TENS Unit 1 877
Digital Water Meter — Scaler 878 }
Counter/Display 879
L.E.D. Matrix Message Display Unit
Keypad 872
PC Interface 880
Microprocessor Smartswitch 881
Microcontroller P.l. Treasure Hunter 882
Print Timer 874
Watering Wizard 883
Simple NiCad Charger 884
Voxbox 885
Stereo HiFi Controlier - 1 Power Supply 886

Cost

£4.88
£6.11
£6.63

£6.09
£6.12
£4.88
£6.65
£5.49
£13.92

£6.65
£6.49
£6.77

£6.30

£6.30
£6.14
£6.19
£7.38

£5.95
£6.80

£15.00
£4.72

£11.00
£15.00

£4.77

£6.80

£18.00
£7.20
£6.14
£6.84
£6.44

T £6.56

£11.19
pair

£6.19
£6.82
£6.61
£6.60

£6.82
£6.60
£4.98
£6.90
£6.66
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REPORTING
AMATEUR [RAD

Tony Smith G4FAl

REVIEW REPORT PUBLISHED

The report of the Stage 3 Radio
Spectrum Review Committee covering
28 to 470MHz was published on 10th
March. Set up by the DTl in July 1992,
its terms of reference were:

To examine the current use of the
radio frequency spectrum from 28 to
470MHz, making recommendations in
the light of developments:

a) in the requirements for both civil
and defence radio services, planned or
likely to arise within the next ten to
fifteen years;

b) in the international arena;

c) in anticipated growth in the use
of this part of the spectrum and the
technical, operational, regulatory and
commercial changes taking place or
foreseen.

The Committee makes 28 recommen-
dations which it believes will result in
more effective use of the spectrum
reviewed. These cover the areas of
Defence; Broadcasting; Land Mobile
Radio; Fuel, Power and Water Industries;
Emergency Services; Other Services;
Spectrum Management, and the role
of the Radiocommunications Agency.
Copies of the report can be obtained
from the Radiocommunications Agency
Library, telephone 071-215 2150.

Radio amateurs in the UK have five
frequency bands in this part of the
.spectrum and there was naturally some
concern about how the review committee
would view these allocations.

In the event, amateurs need not
have worried. The committee comments
“Amateur radio is a popular hobby with
about 60,000 licensed operators in the
United Kingdom. There are amateur radio
allocations, mostly narrow and con-
strained and, in some cases, shared with
other services, around 29, 51, 70, 145
and 435MHz. All or part of the 29, 145
and 435MHz allocations may also be
used for accessing amateur satellites. We
note the value of amateur radio to the
community and propose that, for the
foreseeable future, no change should be
made to these allocations.”’

CONSULTATIVE DOCUMENT

Shortly after publication of the report
the government published a consultation
document The Future Management of
the Radio Spectrum and proposed to
defer responding fully to the Spectrum
Review recommendations until the end
of the consultation period for the con-
sultative document.

Michael Heseltine, President of the
Board of Trade, said ““The document
. seeks views on how to manage the
spectrum to maximise the economic
benefit derived from it whilst preserving
access by the armed forces, the emer-
gency services and the widest range of
other users, such as the scientific com-
munity and hobbyists. It envisages an
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extended role for the private sector in
planning the spectrum and assigning
frequencies, with the Radiocommunica-
tions Agency retaining responsibility for a
number of core functions that need to be
performed by government.

“It also proposes changes to the basis
of charging for access to the spectrum to
clarify the choices facing radio users. At
present, the licence fees paid by radio
users give little incentive to use spectrum
efficiently. The development of a secon-
dary market in spectrum access rights and
selective auctions would enable the value
of the spectrum to be better reflected in
pricing and make it easier for new users
to gain access to spectrum ... | hope
there will now be a wide ranging debate
on this important subject. The govern-
ment will consider how to proceed in the
light of the responses to the consultative
document.”

The document covers a very wide range
of radio services and discusses possible
changes which could impact greatly on
those services. Amateur radio is of course
only a small part of the whole, albeit with
a distinct and unique place in it. Already,
within existing legisliation, the distribu-
tion of Amateur and CB licences is con-
tracted out by the RA and in the docu-
ment hobby radio is defined as having
the least scope, short of deregulation, for
private sectoy involvement.

However, the question of pricing
remains to be settled so the next worry for
the amateur community relates to costs.
If, as the consultative document sug-
gests, other users should pay more, will
amateurs also have to pay increased
licence fees?

COMPLAINTS ABOUT SSL

Subscription Services Ltd (SSL) who
have the contract for issuing Amateur and
CB licences on behalf of the RA are
feeling rather sensitive about criticisms
levelled at them from users and the media
about the way they run their service.

They have also received many com-
plaints about the new renewal proce-
dures which they say are not of their
making but were decided on by the
Radiocommunications Agency.

Current licence renewal reminders are
accompanied by a note describing the
changes which, among other things, says
“Licence renewal notices will now be
sent to licensees six weeks before the
annual renewal date of a licence. If pay-
ment is not received within those six
weeks and a FINAL renewal notice is
ignored all details will be cancelled from
the computer system.

“Anyone applying to renew late will be
treated as a new applicant. An applica-
tion form will need to be completed and
sent with all relevant pass certificates and
payment to the Radio Licensing Centre.”

In one sense this doesn’t seem un-
reasonable. If people want to keep their
licenses current they should pay up

in time. However, there are occasions
when payment of a bill is overlooked
through sickness or some other reason
when there is every intention to renew
and the problem here is the need to
produce relevant pass certificates for late
renewals.

As an experiment, | tried to find my
own original Radio Amateurs Examina-
tion certificate and Morse test pass slip,
from over 20 years ago, which | would
need for a late renewal. | found them after
a long search, but | imagine someone
who passed the tests, say, 40 years ago
and who couldn’t find his certificates
might have real difficulty in getting his
licence back.

The RA says “"We appreciate that some
licensees will not have their old certifi-
cates and anyone in such a position
should be referred to the Agency (by
SSL). Applications will then be assessed
on a case by case basis depending on
what the applicant has been able to
supply.”

“We require certificates to be re-sub-
mitted not because there is no record of
the licensee but to encourage people to
pay on time. If licensees know they have
to re-submit their application with all cer-
tificates, they are more likely to renew
their licence promptly.”

| have invited SSL to let me have a
statement about their problems as they
see them and will report further when this
is received.

In the meantime, to get the full picture,
if readers would like to tell me about their
own experiences with SSL please write
to me c/o the editor.

IOTA'S 30TH BIRTHDAY PARTY

The “Islands on the Air’ award pro-
gramme, which | described in the
January 1994 issue, celebrates its 30th
birthday this year. The celebrations will
be at the RSGB 1994 International HF
and IOTA convention at the Beaumont
Conference Centre, Old Windsor, Berks,
on 7th to 9th of October.

This annual event promises to be even
more interesting than usual, with a full
programme of at least sixteen different
talks on a variety of subjects related to
DXpeditions and HF DX operating. On
the social side IOTA's birthday party will
be on the evening of the 7th, and there
will be a DX dinner on the 8th.

The programme will cover IOTA itself,
antennas (various talks), computers in
the shack, holiday operations from is-
lands, transceivers and the experiences of
various DXpeditions, to name but a few.
For those wishing to stay the whole
weekend, accommodation packages are
available, but day visitors are also
welcome.

A four page leaflet, with the full pro-
gramme plus booking form is available
from Neville Cheadle G3NUG, “Further
Felden”, Long Croft Lane, Felden, Hemel
Hempstead, Herts HP3 OBN.
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Call us now! We have the widest range of
campanents available - At campetmve prices!

CRICKLEWOOD

Eok - CrhaRsEray: |

yod Electronice

Telephone 081 452 0161

Fa N

SUSSEX AMATEUR RADIO

& COMPUTER FAIR

Sunday 10th July 1994 10.30 to 4.00
Brighton Race Course

Trade Stands, Bring & Buy Stall,
Picnic Area, Refreshments, Free Car Park

FREE SHUTTLE
To Brighton Sea Front

Details: 0273 501100

SHERWOOD ELECTRONICS
7 Williamson Street, Mansfield, Notts. NG19 6TD
SPECIAL OFFER — choose 2 x £1 packs FREE with every 12 purchased

SP1 15 x 5mm Red Leds SP36 25 x 10/25V radial elect caps
SP2 15 x 5mm Green Leds SP42 200 x Mixed 0.25W C.F. resistors

SP3 12 x Smm Yellow Leds SP47 5 x Min. push button switches

SP§ 15 x 3mm Red Leds $P102 20 x 8 pin DIL sockets

SP7 12 x 3mm Green Leds SP103 15 x 14 pin DIL sockets

SP8 10 x 3mm Yellow Leds SP104 15 x 16 pin DIL sockets

SP10 100 x 1N4148 diodes SP115 3 x 10mm Red Leds

SP11 30 x 1N4001 diodes SP116 3 x 10mm Green Leds

SP12 30 x IN4002 diodes SP130 100 x Mixed 0.5W C.F. resistors

SP18 20 x BC162 transistors SP133 20 x 1N4004 diodes

SP20 20 x BC184 transistors SP134 15 x 1N4QO7 diodes

SP23 20 x BC549 transistors SP137 4 x WOOS rectifiers

SP24 5 x Cmos 4001 SP140 3 x WO4 rectifiers

SP25 5 x 555timers SP142 2 x Cmos 4017

SP28 5 x 741 Op-amps SP151 4 x 8mm Red Leds

sP28 5 x Cmos 4011 8P157 5 x BCY70 transistors

RESISTOR PACKS - 0.25W C.Film Catalogue available £1 or FREE

RP3 5 sach value - total 385 £2.50 ith fi

RP7 10 each value — total 730 £3.75 with first order over £5

RP10 1000 popular values £4.95 Please note new address
Chequesorp.0.0 SHERWOOD ELECTRONICS wowr

Plesse add £1.25 P&P to all orders

Inverter torowdal transformers 225VA 10-5-0-10-5v
primary 0- 260- 285V secondary £29.956

LEDs 3mm or Smm red or green 8p each, yellow
11peach. Hmh intensity red, green or yellow,
Smm 30p eac|

Cable Ties 'Ipuch. £5.96 per 1000, £49.50 per
10.000

High quality photo resist copper
clad epoxy glass boards

Dimensions single-sided double-sided
3x4 inches £1.09 £1.23
4x8 inches £2.75 £2.99
6x12 inches £6.20

12x12 inches £1226

RECHARGEABLE BATTERIES
AA (HF7) 500mAH
AA 700mAH

QWERTY keyboard. 58 key good quality switches,
new £5.00

Airpax AB2903-C large stepping motor 14V
75" step, 27 ohm, dia_body, 6.3mm
shaft £8.95 or £200.00 for a box of 30
Polysster capacitors, box type, 22.5mm lead pitch
ZSOVdc 'Ilpuch 1‘9100-0 9p 1000 +

3-3uF 100V J)Dul:h 20p 100+, 1591000+
'IuF SOV bqpolu cloclvol\mc axial leads. 15p each,
7-6p 1000 +
0-22uF 250V polyester axial leads. 16p each,
100+ 7-5p each
Polypropvlunc 1uf 400V d.c (Wima MKP10)
5mmpc h, 32 x 29 x 17mm case, 75p each,

0p 1
€0.99 Philips1 23 series solid aluminium axial leads,

€175  33uF 10V & 2 2uF 40V 40p each, 26p 100+
C 2AH with solder tags £3.60 Philips 108 senes 22uF 63V axiat
D 4AH with solder tags £4.95 30p each. 16p 1000+
1/2AA with soider tags. €1.55 Moultilayer AVX ceramic capacitors, ali 5Smm
AAA (HP16) 180mAH £1.75 pitch, 100V 100pF, 'ISOpF ZZOpF 10. OOOpF
AA 500mAH with solder tags. £1.55 _ (10n) 10p each. 6p 100 +, 3.6p 1000
C (HP11) 1-8AH £2.20 Fcomp-mnonmmmor
D (HP2) 1-2AH £2.60 40uF 370V ac. motor start capecitor (dslectrol type
PP3 8 4V110mAH £4.95 oonunnwzr‘\’opcbs) .m.tsﬁutﬂwiov'lo
Sub C with solder tags. £250 Welwyn 9W 120 ohm 35p each. 20p 100
1/3 AA with tags (Philips CTV) £1.95 680 0hm 2W metal film resistor

Standard charger, charges 4 AA cells in 5 hours
or4CsorDsin 1210 14 hours + 1xPP3(1.2.3
otdcdhmavbachuwdauumc) £5.96

h power charger, as above but charges the
-nstmShoumAAnCur\stmunbe
charged in twos or £10.96

Nicket Metal Hvdrvd-AAeolh high capacity

with no memory, 1000mAH £3.86, 1200mAH _£4.40

SPECIAL OFFERS - PLEASE CHECK
FOR AVAILABILITV

42mm x 16mm dia 1 2 £1.46
Stick of 4 171mm x 'I&nm dia.. with red
and black leads 4-8V. £6.96
C er grade ugcnou with screw terminals,
10v t1 .95;

F 87000uF 1
GMF'ISVIZ: 10000uF 16V £1.50;
7 ugmnlcommnunodelcd display.
12mm

LM2931 AT 5.0 low drop out 5V
ogulalov T0220 package £0.85
7812and 791212V1A vmalalon £26.00 per 100
LM337K TO3 case vanial uqulalot £1.96
100+ £1.44 each
GaAs F.E.T. low leakage current S8873 £12.96
esach, £9.9610+,£7.96100+
BS260 p-channel MOSFET 45p
BC559 transistor £3.96 per 100
741506 Hex inverter £10.00 per 100
Usad 8748 Microcontroller £3.50
SLO62 UHF Limiting amplifier, LC 16 surface
mounting package with datas sheet. £1.95

AM27
109100+ 691000-0'

€0.45

CD‘M‘IUB
Sinclair light gun terminated with a jack
FP3 chp gives a signal when pomted at
enng hght. with output wavetorm chan - £3.96
DC Dc converter, Rehability model, V12P5, 12V
in 5V 200mA out, 300V input to output isolation,
with data ... £4.96 each or pack of 10 - £39.60
Hour counuv uud 7 digit 240V a c 50Hz. £1.45

4p100+.2p 1000+
Solid carbon resistors, very low inductance, «deal
for o.f_circuits, 270hm 2W, 68ohm 2W 25p each,
16p each 100+
we have a range of 0-25W, 0-5W, 1W and 2W
sohd carbon resistors - please send SAE for list
P.C. 400W PSU (intel pan 201035-001) with
standard motherboard and 5 disk drive
connectors, 1an and mains inlet/output
connectors on back and switch on the side (top
for tower case) dims. 212 x 149 x 149mm
oxcluding switch, £26.00 each, £138.00 for 6
MX180 Digitat multlmclov 17 ranges, 1000V
dc 8.c. 2Mohm 200mA trans:stor Hie 9V
and 1.6V bll‘lﬂv to81 £12.96
AMD 27256-3 EPROMS £2.00 each, £1.26 100 +
DIL switch 3POO 12 pin (ERG SDC-3-023) 60p
oeach. 40p 1
Disk Ditve Boxu for a § 26 disk drive, with room
1or a power supply, light-grey plastuc 67mm x
268mm x 247mm £7.96 or £49.60 lor 10
Handheld Ultrasonic remote control £3.96
CV2488 gas relay 30mm x 10mm dis. with
3 mm terminals. will also work as a neon
..20p each. £7.50 per 100
'IZV bcmvv for car slarms of Iighters
75p each. £60 100 +
All products advertised are new and unused uniess
otherwise stated
. Wide unoc of CMOS TTL 74HC 74F Linear

Ioob ofc. ulway: n stock
Please add £1.95 towards P&P
VAT included in all prices

JPG ELECTRONICS

276-278 Chatsworth Road
Chesterfield S40 2BH
Access/Visa Orders: (0246) 211202

Callers welcome

Everyday with Practical Electronics, July, 1994

OMNI ELECTRONICS

174 Dalkeith Road, Edinburgh EH16 5DX % 031 667 2611

The supplier to use if you're Iookmg
for—

A WIDE RANGE OF
* COMPONENTS AIMED AT THE x

HOBBYIST@ %f ‘Q

% COMPETITIVE VAT INCLUSIVE %
PRICES > T

* MAIL ORDER - generally by *
RETURN OF POST

OPEN:
Monday-Thursday 9.15 - 6.00
Friday 9.15-5.00
Saturday 9.30-5.00

ftsrs ]
VISA
RN
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Everyday with Practical Electronics reaches twice

monthly hobby electronics magazine, our audited
sales figures prove it. We have been the leading
independent monthly magazine in this market for
the last nine years

UK readers as any other independent

If you want your advertisements to be seen by the largest readership at the most economical price our classified and
semi-display pages offer the best value. The prepaid rate for semi-display space is £8 ( +VAT) per single column centimetre
(minimum 2.5¢m). The prepaid rate for classified adverts is 30p (+ VAT) per word (minimum 12 words).

All cheques, postal orders, etc., to be made payable to Everyday with Practical Electronics. VAT must be added. Advertise-
ments, together with remittance, should be sent to Advertisements, Everyday with Practical Electronics, Holland Wood House,
Church Lane, Great Holland, Essex CO13 0JS. Phone/Fax (0255) 850596.

For rates and information on display and classified advertising please contact our Advertisement Manager, Peter Mew as above.

NEWMARKET
TRANSFORMERS LTD
Mail Order Transformer Specialists.
Toroidal and Laminated Transformers,
3VA to 1kVA.

Fast delivery. Competitive prices.
Quality guaranteed.

Phone: Michael Dornan

on 0638 662989 for immediate Quote

UNIVERSITY DEGREES
Convert your existing Life Experience into a
Degree from Earliscroft University:

@ Liberal Arts & Sciences
@ Tailor-Made Programmes
@ Low-Cost
@ Bachelors, Masters, Doctorates
@ Entry at any time
Detaiis Dr. J. East, E.ULI,
Redgrove House, 393 Lordship Lane,
Dutwich, London SE22 8IN.

RCS VARIABLE VOLTAGE D.C. BENCH POWER SUPPLY

110 24 volts up 10 4 amp. 1 10 20 voits up %0 1 amp. 110 16 voits up 10 1%
amps d.c. Fully stabilised. Twin panel meters for instant voltage and cur-

S‘:zmm Overioad protection £ 4 5 I\;‘:T
28ac + Postand

Suzed .s:“.‘;.n insurance £4
NEW MODEL. Up 1o 38volts d.c. 10 amps peak Fully vanable

Twin panel meters. Size 14% x 11 l‘%ﬂﬂmt:m:VAT Canr {6
RADIO COMPONENT SPECIALISTS

E 337 WHITEHORSE ROAO, CROYOON

SURREY, U.K. Tel: 081-684 1665
List. Large SAE. Delivery 7 deys. Callers weicome. Closed Wednesday

BTEC ELECTRONICS
TECHNICIAN
FULL-TIME TRAINING

THOSE ELIGIBLE CAN APPLY FOR E.T. GRANT SUPPORT
AN EQUAL OPPORTUNITIES PROGRAMME

O.N.C.,O.N.D. and H.N.C.
Next course commences

Monday 18th September 1994
FULL PROSPECTUS FROM

LONDON ELECTRONICS COLLEGE
(Dept EPE) 20 PENYWERN ROAD
EARLS COURT, LONDON SW5 9SU
TEL: 071-373 8721

PRINTED CIRCUIT BOARD

DESIGN/MANUFACTURE

CAD of Single and Multi-Layer Boards

Artwork and/or Boards Supplied

Also Circuit Design and Computer Based Projects

Undertaken
Specialists in Microntroller Applications
Ring: Derian Dynamics 081 440 7498

Eves/Weekends

We now offer the following services:
P " "

CB Population & de-population
One off's or multiples.
PCB Artworking & schematics.
Prototype PCB's. One off's or multiples.
Technical or Electronic enquiries welcome.

PP Electronics, PO Box 38, Aberdeen AB9 8DP
Phone/Fax 0224 735456 Mobile 0374 452876

SURVEILLANCE KITS

MICRO TRANSMITTER, tuneable 70-115MHz, 500M
range, 40mm x 20mm including microphone, 3-12V. Kit
£5.95, Assembled £9.95. Order Code KT1

TELEPHONE TRANSMITTER, 30mm x 10mm, powered
from line, transmits both sides of conversation, 500M range.
88-130MH2. Kit £7.95. Assembled £12.95. Order Code KT3.
3 WATT TRANSMITTER 80-110MHz. 12-15V. adjustable
severs| miles range, Kit
€15 95 Asumblod€25 96. Order Code KT4.

pdp
Credit card orders talephone 021 486 3092.
Send 2x1st class stamps for Catalogue. Cheques/P.O s pavable to.
C.E.C.

{Dept. EPE), 515A Bristol Road,
Birmingham B29 6AU

SUMMER RAIN DESIGN SERVICES
Circuit Di Details
PCB Dnllmg - Mululnyer - Pans Lists # Netlists
Guber Plots NC Dnllmg * Wiring Schedules
Di ical Details # Manuais
may have a requirement for
PCB design peckages. Or
a one off dolml. your design needs. groat or small a16 our business
Extremely competitive rates from a new locally -based Company.
1f you desire a Quality Service at an sffordable cost, do not hesitate
1o call SRDS today.
John Parslow on Aylesbury 23&1 6 anytime

* % * SURVEILLANCE KITS * » %

MRT1 MICRO TRANSMITTER 26mm x 20mm including sensi-
tive 80-115MHz, S00M range.
Kit £4.95, Assembled £8.95.

MTT1 TELEPMONE TRANSMITTER 35mm x 10mm, powered
from line, tr 500M range, 80-

(1] you ncogmu any ol mm terms, you
owr CAD

120MHz. Kit £6.95. Asumblod £11.95.
All prices include p&p. Send 2x2nd class stamps for C

Miscellaneous

PROTOTYPE PRINTED CIRCUIT BOARDS
one offs and quantities, for details send s.a.c.
to B. M. Ansbro, 38 Poynings Drive, Sussex
BN3 8GR, or phone Brighton 883871.

G.CS.E. ELECTRONICS KITS, at pocket
money prices. S.AE. for FREE catalogue.
SIR-KIT Electronics, 70 Oxford Road, Clacton,
COI15 3TE.

PLDs AND EPROMS copied or programmed.
We supply logic devices/convert discrete logic to
PLDs. Also PCBs designed. Send for details to
PO Box 1561 Bath (0225 444467).

ELECTRONIC AND RADIO component bar-
gains. Secure Assignments Ltd. 2 Cedar Lodge
Drive, Wolverton, Milton Keynes, MK 12 SES.
Tel: 0908 319245.

VALVE ENTHUSIASTS: Capacitors for valve
circuits ~ ring for list. Advice from experienced
engineer, if required. Geoff Davies (Radio). Tel:
0788 574774.

Cheques/P.O.s payable 1o
EXCEL PRODUCTS (Dept. EPE)

1t 14, Sunningdale, Bishop s Stortford, Herts CM23 2PA

This 2vacm space in
Everyday with

Practical Electronics
Would ONLY cost you

£20 .

THE BRITISH AMATEUR
ELECTRONICS CLUB

exists to help electronics enthusiasts
by personal contact and through a
quarterly Newsletter.
For membership details, write to the Secretary:
Mr. J. F. Davies, 70 Ash Road,
Northwich, Cheshire CW8 2PB,
Space donsted by Everyday with Practicsl Blectronics

EVERYDAY | 1
wiTHPRACTICAL
ELECTRONICS

SUBSCRIPTION ORDER
FORM

Annual subscription rates
(1994):
UK £22.00.

Overseas £28
(surface mail).

£45.50 (airmail).

To:
Everyday with Practical
Electronics,
6 Church Street, Wimborne,
Dorset BH21 1JH

Tel: 0202 881749
Fax: 0202 841692

AdAress .....ccoovevvirinriereerereesnsenins

lenclose paymentoff...............

(cheque/PO in £ sterling only,
payable to Everyday with Practical
Electronics). Alternatively send Access
or Visa number and card expiry date.

SIgNatUre ........ccoeveiieiviiececceeceeee

Please supply name and address of card-
holder if different from the subscription
address shown above. Subscriptions
can only start with the next avail-
able issue. For back numbers see the
Editorial page.

M7/94
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MAKE YOUR INTERESTS PAY!

Over the past 100 years more than 10 million students throughout the worid have found it worth
their while! An ICS home-study course can help you get a betier job, make more money and
have more fun out of life! ICS has over 100 years experience in home-study courses, and is the
largest correspondence school in the world. You leam at your own pace, when and where you
want under the guidance of expert ‘personal tutors. Find out how we can help YOU. Post or
phone today for FREE INFORMATION on the course of your choice. (Tick one box onlyl)

GCSE/A' LEVEL over 40 examination subjects to choose from. Ask for details.

L

| Electronics [ | Tv. video & Hi-Fi Servicing O l

I C & G Basic Electronic Engioeering [] | Relrigeration & Air Conditioning O l

I Electrical Engineering [ | pc Repair O l

| Electrical Contracting/Instaliation [} | Computer Programming ()} |

I Mr/Mrs/Miss/Ms I

Address
I P.Code I
I Sch Dept. ECS 74, 312/314 High Street,
\ Slmon Su"eLSMl 1PR. Td 041 221 7373 (24 houn) Fn 041-221 BISIJ
- . -

200 Signal diodes 1IN4148.......... £1.00 200 Asstd. disc ceramic capacitors........ £1.00

75 Roectifier Diodes 1N4001 £1.00 80 Assid. capacitors 1nfto lu' £1.00

50 Rectifier Diodes 1N40O7 .............. £1.00 80 AsswWd £1.00

25 Rectifier Diodes 1N5401 £1.00 80 1UF18v Rldlll electroiytics. £1.00

100 Assid. Zeners £1.00 80 4.7UF 18V Radial electrolytics ........£1.00

10 NESSS Timer iCs. £1.00 75 4.TUF 63V Radial slectrotytics ........£1.00

30 BCA476 Transistors........ £1.00 80 10UF 16V Radial electrotytics..........£1.00

30 BC547 Transistors.. £1.00 50 10UF 50V Radial eiectrolytics 1.00

30 BCSSS Transistors. £1.00 40 22UF 25V Radial electrotytics. 1.00

30 MPSA42 Transistors......... £1.00 60 33UF 16V Radial electrolytics £1.00

30 Smmredl.e.ds. £1.00 80 100UF 10V Radial eletrolytics. .£1.00

25 Assid. high brightness l.e.ds..........£1.00 50 220UF 18V Radial electrotytics .£1.00

24 Miniature red l.6.d.s 3mm dia. £1.00 60 470UF 10V Radial electrotytics........£1.00

50 Axial L.e.d.s (Diode package) wide 20 1000UF 10V Axial electrotytics......... £1.00
angle £1.00 12 1000UF 25V Axial electroltics £1.00

12 Asstd. seven segment displays....... £1.00 1 1 Farad 5.5V memory back up

30 Asstd, IF transtormers £1.00 capaciior £1.00

48  Asstd. coil formers. £1.00 100 4N7 Mini Axial capacitors. 80p

100 Assid. RF chokes (inductors)...... £1.00 100 Smm plastic |.e.d. holders (for

30 Asstd. connectors edge-dil-sil etc...£1.00 tapered l.0.d.3) £2.00

10 4 3w MBB min. rotary switches.....£1.00 1 10 watt Stereo amplifier, 4 controls

20 1inch Glass reed swikches. £1.00 plus data.. £2.95

20 Magnetic ear pips plus lead & plug..€1.00

g Min SP/CO slide switches. £1.00 Prices include VAT, postage £1.25. Stamp for Lists
Asstd. d.i.). sockets up to 40 pin...... £1.00 7

20 walymmodpinlcrockm‘.“ REGE 288 Abbeydale Road, Sheffield S7 1FL

24 24 pind.i.l. wire wrap IC sockets......£1,00 7 5 749)

2 ORPI2 light dependant resiators. ..£1.00 Phone (0742) 552886 Fax (0742) 500689

(FAULT LISTS FOR TV AND vao]\

Out latest range of FAULT LISTS for Teievision and
Video Recorders cover a VAST selection of Faults
for Dozens of different Makes and Models. Thm‘

Guides which are ONLY available direct ~
from us will prove invaluable to the busy N, S
Service Department. The 3 books are 14 \

normally £595 each but if you order the
full set at once they are just £14.95
inclusive of postage and packing. Full details
of the contents are shown in our FREE
catalogue.

Just £1495 for the full set. Order MP-277.

The above are just three from hundreds of Technical
and Repair books we publish. From Valve Data to
Video Recorders with everything else in betwecn. We
also have what is probably the largest range of
Service Manuals available anywhere, for practically any
Make, Model, Type or Age of equipment

[For your FREE catalogue detailing our full

range of Technical Books and Repair -
Guides complete the coupon below.

MAURITRON TECHNICAL SERVICES (EPEZ77)
47A High Street, Chinnor, Oxon, OX9 4DJ.
Tel- 0844-351694. Fax:- 0844 352554.

Please forward your latest catalogue for which [ enclose 2 x Ist Class Stamps
NAME
ADDRESS

L POSTCODE

—— s N
Cooke International

SUPPLIER OF QUALITY USED TEST INSTRUMENTS

ANALYSERS, BRIDGES, CALIBRATORS, VOLTMETERS, GENERATORS,
OSCILLOSCOPES, POWER METERS, ETC. ALWAYS AVAILABLE

ORIGINAL SERVICE MANUALS FOR SALE
COPY SERVICE ALSO AVAILABLE
EXPORT, TRADE AND U .K. ENQUIRIES WELCOME
SEND LARGE S.A E. (50p POSTAGE) FOR LISTS OF EQUIPMENT & MANUALS
ALL PRICES EXCLUDE VAT AND CARRIAGE
DISCOUNT FOR BULK ORDERS SHIPPING ARRANGED
OPEN MONDAY TO FRIDAY 9AM-5PM
Unit Four, Fordingbridge Site, Main Road, Barnham, Bognor Regis,
West Sussex, PO22 0EB
Tel (+ 44) 0243545111/2 Fax (+ 44) 0243 542457
HIGH END EQUIPMENT PURCHASED

mgﬁMBRIDGE COMPUTER SCIENCE LIMITED

Lo 1: £4.00, 20 char by 2: £6.00, 40 char by 1:£8.00
525" Disk Drives, 80Tk DSOD______ £1io0 sach
5.25" Disk Drives, 80 Tk DSO0 Used, NoWty.... nmrrneuoom“soumamxrm
325" Des 0500 4815 b of 10, £2.00/box
Aoyt Dek rhe PUSV @ 25 12V @ % £10.00 each
@ 6APSU £4.00each 5V 10APSU
DisDrive Data iead B8 WcTo 1 DK Drivels Single 2.00 Dual £4.00 each
Disk Drive Power lead BBC Micro to Disk Drivels! Single 2.00 Duai £4.00 each
68000 CPUS BMHz - . ____£250each
ZB0A CPU,CTC, PO £1208ach; DA £2.00; €450l &
74(STTL pickand mix buy 10ormorefor T £0.12 each
vkl 00 03 04 08 T0 T 12 151415 20751 76 27 50 5253 37 38-42 T4 5585 96 9
107109 122125132136 138 139 145 151 {53157 158160 162163 164165174191 193240
253257260298 353 365 356 375 385 300309 070687
EPROMS. £250 each 16.18 & 20 pin ol low profie C sockets 03"
27C256 EPROMS Ex Equipment____£1.40€ach  wide £0.40/10; £3.00/100
27256 EPROMS £2.60€ach 224 24 pin dillow profile C sockets 04" wide
27€256-25 EPRONS £3.50 each £0.40/10; £3.00/100
Ex o £0.40each 24, 28, 32,40 & 48 pin Gl low profie IC sockets 06°
6116 2K Byte £110each  wide £0.40/10; £3.00/100
28K Byte _ £3.80each Metal profect boxes driled & painted but unused
6225610 32K Byte SRAM. £500each  28Xx325xSom.......
Byte £4.00 Radks. . £10.00 each
NV ram chigs. £3.00 eschor £10.00 four sl Qwerty, no. pad and LCD.._. 68.00 each
Prices Include Add £1 VAT) to orders below £5.00
Al 1tems new uniess stated. Add 17.5% VAT to al Send an SAE for our Latest list or for more info.

\_ Tek0225 200605, 5031 10000 o boB £3005: Absa oroorontyy

MARAPET ELECTRONIC COMPONENTS
Tel: 0452 526883
Spares for TV * Video * Audio * Computer Equipment

VIDEO SPARES

w. can supply Pinch Rollers, idiers. Boll
Heads + many other Service
Spoclllc parts for over |eo makes.

TV - SATELLIVE

AUDIO SPARES

COMPUTER SPARES
MONITORS SPECIAL OFFER

tors, efc., eic. Large range available CM11342 Line O/P T
EQUIPMENT MANUALS AMSTRAD
Large selection of Manufacturers | CPC464 User Manual....£10.96 (sT .
Service & User CPC4s4 £2999
Origanal manuais supplied if possible Z(VM:’:IZSQN Manual..£14. N
SEMICONDUCTORS
We can supply thousands of ditierent | SEORMZCAC £1e9
Custom & Industry Standard devices. o8 parts
£4.00 25K301R.. .. £1.85 | FLYBACK TRANSFORMERS

£7.19 27C256-200...62.08 | DIGITAL £29.05
IBM 8512 (State type) ....£49.93 COMMODORE
PHONE for 8 PRICE & AVAILABILITY  on | | 2 oo supoly many oher types.  Ca./64C Sery. Manual. £140
your requirements, or send S.AE. for | | We only show a smail sample €4,
MOca inormation on our sayyice.. Batieries, L

48A
STK41221... ... quantities. Please enquire

%Ab:m&'m‘mvmm \'ﬁ[q\l()l(ivl.l(: MECH
wm;ﬂmn:.%mmoru 1 HL) hﬁN b EA }'1 ‘M'E WS .
Aumn;;m;-mww NO VAT GLOUCESTER GL2 QUE

Everyday with Practical Electronics, July, 1994

WE ARE STOCKISTS OF _\l
REPLACEMENT JAPANESE ICs
AND TRANSISTORS
WE WOULD LIKE TO BUY OR SELL
ALSO ELECTRONIC KITS.

YUGA ENTERPRISE

705 Sims Drive, Shun Li Industrial Complex,
#03-09 Singapore 1438.

Tel: 65-741-0300 Fax: 65-749-1048.
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80 Column printer stand ..... £4.50
132 Column printer stand ... £4.95
80286-1 Microprocessor.. £9.95°
Electret condensor mics
......................... £1 ea 10 for £5°

1.50 ea

2 for £5

9V 2-
STC p.s.u. 240V Input; 5V 6A
Output, (converts to 12V 3A,

details supplied) .............. £5.95
Temperature probes, with
datasiiiiiimidasisieisis £3.95"°

Universal Timer (10 min.

delay and 20 min. cut-off

functions) ...........ccccco.... £3.95°
Dictaphone cassette mech. £2.00°
35mm Camera returns, with

auto flash, wind on, etc.
£6ea, 2for £10
60mm2 12V D.C. brushless fans
£3.50 ea, 10 for £30°
40 Character x 1-line dot

matrix display ................. £4.95"°
Car Dashboard Display (shows

lights, indicators, doors,

on picture of car) ............ £4.95°
4-digit clock display ......... £2.50°
4-digitl.c.d. with 7211

AUVEF issiissssaisaeasisisnsins £3.50'

17-digit v.f. display ..
Giant 2 digit v.f. dlsplay ...... . £2.95
12V stepper motors, 48 steps

per rev., 7-3° step angle .. £3.95°
250 off mixed electrolytic

[T ¢ £4.95°
250 off polyester caps ....... £4.95°
1(‘)00 off mixed resistors

25 off buzzers & sounders.. £3.50°
25 off mixed relays .............
50 off mixed switches ....... £
250 off i.c. sockets ............
1000 off Ceramic caps ...... £7.50°
5 off 3V Lithium memory

back-up batteries ........... £2.00*
100 off 2200uF 25V caps.. £6.00°

100 off 4-7uF 25V caps .... £2.50°
3ib mixed component
pack ..... £4.95
Jumbo component pack ........ £10
Crystal oscillators
10/12MHz.,..........

5V DPCO D.\.L. relay.

12V Piezoelectric Sounders .50p ea
D.l.L. Switches 3/4/6 and

T WAY s e sians 35pea’
Sound and video modulator

................. £3.50 ea, 10 for £20°
UM1233 video modulators .... £2°
3:5mm jack plugs ........ 10for£1°
16A BT surge arrestors... 10 for £6°
100 off Zener diodes, mixed... £2°
21 -piece mini screwdriver

sef .
Universal test lead kit ........ £3.95°
10 crocodile clip leads ...... £3.50°
20 off mixed R.F. Filters,

Crystals, etC. ........ccocoeees £4.95°
100m P.V.C. sleeving ........ £4.50°

QUANTITY DISCOUNTS AVAILABLE
PLEASERING
We also buy all forms of electronic
components, p.s.u’s, disk drives etc.
Lists to below address.

ALL PRICES INCLUDE VA.T
PLEASEADD £2.00p&p EXCEPT
ITEMS MARKED* WHICH ARE 50P.
SAE FORBULK BUYING LIST
PAYMENT WITH ORDERTO

Dept EE, COMPELEC,

14 Constable Road,

Millions of quality components
at lowest ever prices!

Plus Tools, Watches, Fancy Goods, Toys.
Mail order UK only.

All inclusive prices —
NO VAT to add on.
Send 43p stamped self addressed label or
envelope for catalogue/clearance list.

At least 2,100 offers to amaze you.
Brian J Reed
6 Queensmead Avenue, East Ewell

Epsom, Surrey KT17 3EQ
Tel: 081-393 9055

Credit card arders by phone, fax or post.
Cheques & postal arders peyable io Vann Draper Bectronics Lid.

B=
i Remote Control Unit
[re=_b

£15.95 inc VAT & delivery
A Transmitter & receiver assembled and tested.
A Range of over 30R, powered by 9V PP3 battery.
A Size transmitter & receiver 105 x 61 x 28mm.
A Receiver gives 9V ofp to drive extemal relay elc.

Applications
A Burglar alams.
A Switch on & off exderior/interior house lights.
A Switch on & off household appliances.
A Modei controllers.

o |
3
| $‘“l i
i
Large range of test equipment stocked eg

OSCILLOSCOPES, POWER SUPPLIES, MULTWMETERS, SIGNAL GENERATORS, RF TEST GEAR,
‘QUENCY

Multi cored solder. 22G - 8p yard, 18G - 14p yard.

TRANSISTORS

B8C107/8/9 - 12p. BC547/8/9 Bp BC557/8/9 - 8p. BC182, 182L, BC183, 183L,

BC184, 1841, BC212, 212L

B8C327, 337,337L - 12p. BC727 737 12p. BD135/6/7/8/9 - 25p. BCY70 - 18p.

BFY50/51/52 - 20p.

BFX88 - 15p, 2N3055 56p, TIP31, 32 - 30p, TIP41, 42 - 40p. BU208BA - £1.50, BF195,197 - 12p

fonisers with seven year guarantee, 240V AC, list price £16.95 or more £12.50
All prices are inclusive of VAT. Postage 30p (free over £5). Stamp for list.

THE CR SUPPLY CO

127 Chesterfield Rd., Sheffield S8 ORN Tel: 0742 557771 Return posting

PICO TECHNOLOGY....
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180 ?fff phono plug5| --------- £2.95 Cav et pl ‘5"1 ;"GJE Q 5 VANN DRAPER ELECTRONICS LTD Tel (0533) 813091 Fax (0533) 570893
5 b;‘:)c::xed terming 5 £2.50° Tel/Fax: 0480 300819 Alexander House, Bampton Close, Wigston, Leicester. LE18 2RZ

Further details on test equipment In our free catalogue. MON-FRI 9-8pm SAT 9-1pm
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LES-DIMMERS-
LOUDSPEAKERS-19 INCH STEREO RACK AMPLIFIERS

THOUSANDS PURCHASED
BY PROFESSIONAL USERS

THE RENOWNED MXF SERIES OF POWER AMPLIFIERS
FOUR MODELS:- MXF200 (100W + 100W) MXF400 (200W + 200W)

MXF600 (300W + 300W) MXF900 (450W + 450W)

ALL POWER RATINGS R.M.S.INTO 4 OHMS, BOTH CHANNELS DRIVEN
FEATURES: | power supplies with two toroidal transformers % Twin L.E.D. Vu melers
Level conirois  llluminated on/oft switch % XLR connectors % Standard 775mV inputs % Dpen and short circuit
proof * Latest Mos-Fets for stress free power delivery into virtually any load * High slew rale % Very low
distortion % Aluminium cases % MXF600 & MXF900 fan cooled with D.C. loudspeaker and thermal protection.
USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC.

SIZES:- MXF200 W19 'xH3"2" (2U)xD11"
MXF400 W19 xH5% " (3U)xD12"
MXF600 W19 xH5"," (3U)xD13"
MXF900 W19 ' xH5 %" (3U)xD14%,"
PRICES:-MXF200 £175.00 MXF400£233.85
MXF600 £329.00 MXF900 £449.15
SPECIALIST CARRIER DEL. £12.50 EACH

D)} 0 EO WAV A \/
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Advanced 3-Way Stereo Active Cross-Dver, housed in a 19” x 1U case. Each channel has three level controls:
bass, mid & top. The removable front lascia allows access to the programmable DIL swilches o adjust the

cross-over lrequency Eass Mid 250/500/800Hz, Mid-Top 1.8/3/SKHz, ali al 24dB per octave. Bass invert swilches
on each bass ch inal 775mV i / . Fully tible with OMP rack amplitier and moduies.

Price 21 17.44 + £5.00 P&P

RA I 1
0 » 00S!

* ECHO & SOUND EFFECTS*®

STEREOQO DISCO MIXER with 2 x 7 band
L & R graphic equalisers with bar graph
LED Vu meters. MANY OUTSTANDING
FEATURES:- including Echo with repeat &
speed control, DJ Mic with talk-over
switch, 6 Channels with individual faders
plus cross fade, Cue Headphone Monitor. B
Sound Eﬂects Useful combination of the

ts:- 3 turntab {mag), 3
mics, 5 Llne lor CD, Tape, Video etc.
Pri + 0 P&P SIZE: 4B2 x 240 x 120mm

+ 50p STAMPEDO FOQ'CATA‘LéEUE -

SERVICE * LARGE (A4)S.A,

[s]5]0|F 1’ SUPPLIED READY BUILT AND TESTED.

These modules now enjoy a world-wide reputation tor quality, reliability and performance at a realistic price. Four
models are available 10 suit the needs of ihe protessional and hobby market i.e. Indusiry, Leisure, tnstrumental and Hi-Fi
etc. When comparing prices, NOTE that all models include toroidal power supply, integral heat sink, glass tibre P.C.B. and
drive circuils 10 power a compatible Vu meter. All models are open and short circuit proot,

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

OMP/MF 100 Mos-Fet Output power 110 watlts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 45V/uS,
T.H.D. typical 0.002%, Input Sensitivity 500mV, S.N.R.
-110 dB. Size 300 x 123 x 60mm.
PRICE £40.85 + £3.50 P&P

OMP/MF 200 Mos-Fet Output power 200 watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3d8, Damping Factor >300, Slew Rate 50V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.
-110 dB. Size 300 x 155 x 100mm.

PRICE |'.‘64 35 + £4.00 P&P

OMP/MF 300 Mos-Fet Output power 300 watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 60V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.
-110 dB. Size 330 x 175 x 100mm.

PRICE £81.75 + £5.00 P&P

OMP/MF 450 Mos-Fet Output power 450 watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 75V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.
-110 dB, Fan Cooled, D.C. Loudspeaker Protection, 2
Second Anti-Thump Delay. Size 385 x 210 x 105mm.
PRICE £132.85 ~ £5.00 P&P

OMP/MF 1000 Mos-Fet Output power 1000 watts
R.M.S. into 2 ohms, 725 watts R.M.S. into 4 ohms,
frequency response 1Hz - 100KHz -3dB, Damping
Factor >300, Slew Rate 75V/uS, T.H.D. typical
0.002%, Input Sensitivity 500mV, S.N.R. -110 dB, Fan
Cooled, D.C. Loudspeaker Protection, 2 Second
Anti-Thump Delay. Size 422 x 300 x 125mm.

PRICE £259.00 + £12.00 P&P

NOTE: MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS:
STANCARO - INPUT SENS 500mV, BANO WIOTH 100KHz.
PEC (PROFESSIONAL EQUIPMENT COMPATIBLE) - INPUT SENS
775mV, BAND WIDTH S0KHz. ORDER STANDARD OR PEC.

ROLA]

Join the Piezo revolution! The low dynamic mass (no voice coil) of a Piezo tweeter produces an improved
these units can be added to existing speaker syslems of up to 100 watts (more if two are put in series. FREE
EXPLANATDRY LEAFLETS ARE SUPPLIED WITH EACH TWEETER.
,__~ ,} bookshelf and medium sized Hi-Fi apeakers, Price £4.90 + 50p P&P.
TYPE ‘B’ (KSN1005A) 3% " super horn for general purpose speakers,
<. TYPE‘C' (KSN1016A) 2'x5" wide dispersion horn for quality Hi-Fi sys-
3 ¢ tems and quality discos etc. Price £6.99 + 50p P&P,
response retained extending down to mid-range (2KHz). Suitable for high
quality Hi-Fi systems and quality discos. Price £9.99 + 50p P&P.
Suitable for Hi-Fi monitor systems etc. Price £5.99 + 50p P&P.
LEVEL CONTROL Combines, on a recessed mounting plate, level control

transient response with a lower distortion level than ordinary dynamic tweeters. As a crossover is not required
_~. TYPE ‘A’ (KSN1036A) 3" round with protective wire mesh. Ideal for
disco and P.A. systems etc. Price £5.99 + 50p P&P.
TYPE ‘D’ (KSN1025A) 2'x6" wide dispersion horn. Upper frequency
TYPE ‘E’ (KSN1038A) 3% horn tweeter with attractive silver finish trim.
and cabinet input jack socket. 85x85mm. Price £4.10 ~ 50p P&P.

A new range of quahty Ioudspeakers designed 10 take advantage of the latest
speaker tech gy and e Both models utilize studio quality
12° cast aluminium loudspeakers with factory fitted grilles, wide dispersion
constant directivity horns, extruded aluminium corner protection and steel
ball corners, complimented with heavy duty black covering. The enclosures
are fited as standard with 1op hats for optional louds peaker stands.

POWER RATINGS QUOTED IN WATTS RMS FOR EACH CABINET
FREQUENCY RESPONSE FULL RANGE 45Hz - 20K Hz

ibl FC 12-100WATTS (100dB) PRICE £159.00 PER PAIR
ibl FC 12-200WATTS (100dB) PRICE £175.00 PER PAIR
SPECIALIST CARRIER DEL. £12.50 PER PAIR

OPTIONAL STANDS PRICE PER PAIR £49.00
Delivery £6.00 per pair

LARGE SELECTION OF SPECIALIST LOUDSPEAKERS
AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER
GRILLES, CROSS-OVERS AND HIGH POWER, HIGH
FREQUENCY BULLETS AND HORNS, LARGE (A4) S.A.E.
(60p STAMPED) FOR COMPLETE LIST.

McKenzie and Fane Loudspeakers are also available.
UN

ALL EMINENCE UNITS B OHMS IMPEDANCE

8”100 WATT R.M.S. MEB-100 GEN. PURPOSE, LEAD GUITAR, EXCELLENT MID, DISCO.

RES. FREQ. 72Hz, FREQ. RESP. TO 4KHz, SENS 97dB. PRICE £32.71 + £2.00 P&P
10" 100 WATT R.M.S. ME10-100 GUITAR, VOCAL, KEYBOARD, DISCO, EXCELLENT MID.

RES. FREQ. 71Hz, FREQ. RESP. TO 7KHz, SENS97dB. PRICE £33.74 + £2.50 P&P
10" 200 WATT R.M.S. ME 10-200 GUITAR, KEYB'D, DISCO, VOCAL, EXCELLENT HIGH POWER MID,
RES. FREQ. 65Hz, FREQ. RESP, TO 3.5KHz, SENS 99dB PRICE £43.47 + £2.50 P&P
12" 100 WATT R.M.S. ME12-100LE GEN. PURPOSE, LEAD GUITAR, DISCO, STAGE MONITOR.
RES.FREQ. 49Hz, FREQ. RESP. TO 6KHz, SENS 100dB. PRICE £35.64 ~ £3.50 P&P
12" 100 WATT R.M.S. ME12-100LT (TWIN CONE) WIDE RESPONSE, P.A., VOCAL, STAGE
MONITOR, RES, FREQ 42Hz, FREQ. RESP. TO 10K Hz, SENS 98d8. PRICE £36.67 ~ £3.50 P&P
12" 200 WATT R.M.S. ME12-200 GEN. PURPOSE, GUITAR, DISCO, VOCAL, EXCELLENT MID.

RES. FREQ. 58Hz, FREQ. RESP. TO 6KHz, SENS 98dB. PRICE £46.71 + £3.50 P&P
12" 300 WATT R.M.S ME 12-300GP HIGH POWER BASS, LEAD GUITAR, KEYBOARD, DISCO ETC.
RES. FREQ. 47Hz, FREQ. RESP. TO 5KHz, SENS 103d8. PRICE£70.19 + £3.50 P&P
15" 200 WATT R.M.S. ME15-200 GEN. PURPOSE BASS, INCLUDING BASS GUITAR.

RES. FREQ. 46Hz, FREQ. RESP. TO 5KHz, SENS 99dB. PRICE £50.72 ~ £4.00 P&P

!0}".5-"1-!"3'{:‘

15" 300 WATT R.M.5. ME15-300 HIGH POWER BASS, INCLUDING BASS GUITAR.
RES. FREQ. 39Hz, FREQ. RESP. TO 3KHz, SENS 103dB.

PRICE£73.34 + £4.00 P&P

ALL EARBENDER UNITS 8 OHMS (Excepi EB8-50 & EB10-50 which are dual impedance tapped @ 4 & B ohm)
BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUND

8" 50watt EB8-50 DUAL IMPEDENCE, TAPPED 4/8 OMM BASS, HI-FI, IN-CAR.

RES. FREQ. 40Hz, FREQ. RESP. TO 7KHz SENS 97dB. PRICE £8.90 ~ £2.00 P&P
10" SOWATT EB10-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR.

RES. FREQ, 40Hz, FREQ. RESP. TO 5KHz, SENS. 99dB. PRICE £13.65 + £2.50 P&P
10 100WATT EB10-100 BASS. HI-FI. STUDIO.

RES.FREQ. 35Hz, FREQ. RESP. TO 3KHz, SENS 96dB.

12" 100WATT EB12-100 BASS, STUDIO, HI-FI, EXCELLENT OISCO.
RES. FREQ. 26Hz, FREQ. RESP. TO 3 KHz, SENS 93d8. PRICE £42.12 ~ £3.50 P&P
FULL RANGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND

5% " 6OWATT EB5-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC.
RES FREQ. 63Hz, FREQ. RESP. TO 20KHz, SENS 92d8

6'2" GOWATT EB6-60TC (TWIN CONE) HI-FI, MULTI- ARRAY DISCO ETC.
RES. FREQ. 38Hz, FREQ. RESP. TO 20KHz, SENS 94d8.

8" 60WATT EB8-60TC (TWIN CONE) HI-F), MILTI-ARRAY DISCO ETC.
RES. FREQ. 40Hz, FREQ. RESP. TO 18KHz, SENS 89dB. PRICE £12.99 «~ £1.50 P&P
10" 6OWATT EB10-60TC (TWIN CONE) HI-FI, MULTI ARRAY DISCO ETC.

RES. FREQ. 35Hz, FREQ. RESP. TO 12KHz, SENS 98d8. PRICE £16.49 + £2.00 P&P

PRICE £30.39 + £3.50 P&P

PRICE £9.99 - £1.50 P&P

PRICE £10.99 ~ 1.50 P&P

e ——

T AR STEREO BOO RAMP THREE SUPERB HIGH POWER
CAR STEREO BOOSTER AMPLIFIERS
150 WATTS (75 + 75) Stereo, 150W
Bridged Mono
250 WATTS (12§ + 125) Stereo, 250W
Bridged Mono
400 WATTS (200 + 200) Stereo, 400W
Bridged Mono
ALL POWERS INTO 4 OHMS
Features:

* Stereo, bridgable mono * Choice of
high & low level inputs w L & R level
controls «# Remote on-off * Speaker &

L BARCLAYCA
|

PRICES: 150W £49.99 250W £99.99
400W £109.95 P&P £2.00 EACH

¥ AL M d

ORDE I0M S COLLEC T. BODIES

] /.A.T “OUNTER ]
ACCESS ACCEPTEO BY POST, PHONE OR FAX

PROVEN TRANSMITTEFi DESIGNS INCLUDING GLASS FIBRE
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS

COMPLETE WITH CIRCUIT AND INSTRUCTIONS ‘. >
3W TRANSMITTER 80-108MHz,  VARICAP CONTROLLED PROFESSIONAL == ’!_‘v‘
PERFORMANCE, RANGE UP TO 3 MILES, SIZE 38 x 123mm. SUPPLY 12V 7 0.5AMP. >

PRICE £14.85 + €1.00 P&P
FM MICRO TRANSMITTER 100-108MHz, VARICAP TUNED. COMPLETE WITH

VERY SENS FET MIC RANGE 100- JOOm SIZE 56 l 46mm, SUPPLY 9V BATTERY.
pi PHOTO: 3W FM TRANSMITTER

B.K. ELECTRONICS

UNITS 1& S COMET WAY, SOUTHEND-ON-SEA,
ESSEX.SS26TR.
el..0702-527572 Fax.:0702-420243
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Model 08-3020 illustrated above

Star Quality, Reliability,

and World Class
Performance

7O
fonly

EW Maplin Electronics are pleased to
announce their superb new range
of precision, laboratory grade
Oscilloscopes from Goldstar.
EW The range starts with the super
N value-for-money, 20MHz Dual-trace
Oscilloscope, O$9020A. Features
include a large 6in., high luminance
CRT with internal 8 X 10cm graticule,
TV field or line triggering and X-Y
mode producing Lissajous patterns
for phase shift measurements.
W For higher frequency applications,
N the 40MHz Dualtrace Oscilloscope,
08-9040D, is ideal for TV and video
signals and a trigger delay facility allows
observation of fast leading edges.
EW For RF signals and high-speed logic
applications, the highly specified
100MHz triple-trace Oscilloscope,
0$9100D, has 3 independent input
channels and is ideal for simultaneous
display of 3 logic pulse trains for
timing comparison.

£269:95

The dual-trace, 40MHz Oscilloscope,
NEW

OS-904RD, is similar in specification
to O$-9040D, but with the additional
facility of a digital readout on the CRT.
The readout displays information such
as timebase and attenuator settings,
and on-screen measurements can be
performed using movable cursors, the
value appearing on the CRT screen.

NEW Top-of-the-range is the excellent

20MHz Digital Storage Oscilloscope,
0$-3020, with on-screen digital read-
out and measurement facilities. The
digital storage function enables one-off
events to be captured and stored for
detailed analysis. Stored waveforms can
be printed out on a suitable X-Y plotter
via the built-in R$232 interface.
Repetitive high-speed waveforms
up to 20MHz can be digitised using
equivalent sampling techniques
and pre-trigger mode allows events
occurring before the triggering point
to be captured.

All models are supplicd complete with probes, mains lead, spare fuses and detailed operating manual.
Full details and specifications can be found in the 1994 Maplin Full Colour Catalogue, available from

WHSMITH and selected branches of RSMcColl in Scotland for £2.95 (£3.45 by post direct from Maplin).

To order, Phone the Credit Card Hotling, 0702 554161, or send your Mail Order to P.O Box 3, Rayleigh,

$86 2BR. or visit your local Maplin store. Please note katest models all now cream in colour as Model O8-3020.

y//&Vic _,C)_n_s-_, ELECTRONICS. Uk AGENTS FOR GoldStar

Visit our stores in: Birmingham, Brighton, Bristol, Cardift, Chatham, Coventry, Edinburgh, Glasgow, liford,
Leeds, Leicester, London (Edgware, Forest Hill and Hammersmith), Manchester (Oxford Road and
Cheetham Hill), Middlesbrough, Newcastle-upon-Tyne (The Metro Centre, Gateshead), Nottingham,
Portsmouth, Reading, Sheffield, Slough, Southampton, Southend-on-Sea, Stockport, plus a NEW store
opening soon in Milton Keynes. Phone 0702 552911 for further details.

All items subject to availability, prices include VAT and may change after Feb. 28 1994. Carriage charge per
order £5.70. Handling charge £1.40 per order. Overseas customers please phone 0702 552911.

Ed by

08-9020A GWO3D £269.95

MCTICTISTEES

08-3020 GWO7H £749.95

GoldStar

Technology with the human touch



