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PIR OPERATED WATER VALVES. These brand new
units consist of a control box with integral PIR and a water valve
fitted with 15mm compression fittings. The valve is 8V d.c. opera-
tion and latches, e.g. 6V pulse will open it, 6V negative puise will
release it. Originally made to control urinals (flush when someone
comes in) they have many other uses in cat scarers, automatic
watering systems etc. They have built-in adjustable time delays
and settings and run quite happily for months on just a 9V battery.
The valve alone could have many uses in garden features, solar
systems, etc. Current retail price for the complete unit is £120, we
can offer them at just £19.95 while stocks last! Ref PIRVAL2.
EMMINENCE LOUDSPEAKERS. 12in. diameter, 50
watts nominal, 100 watts peak, 16 ohm Imp. Pack of 4 just £39.95.
Ref SPEAK39.

PIR SECURITY SWITCHES. These brand new swivel
mounting PIR units will switch up to 2 kilowatts. Adjustable sensi-
tivity, light level and time delay (9 seconds to 10 minutes), 15m
detection range, mains operated, waterproof. £5.95. Ref
PIR1PACK or a pack of 5 for £22.95. Ref PIRSPACK or 10 for
£39.95 Ref PIR10PACK.

12V 18Ah SEALED LEAD-ACID BATTERIES, new
and boxed, unused, pack of 4 £44.95, Ref CYC7
or £15.95 each, Ref CYC6.

12V 6.5Ah SEALED LEAD ACID BATTERIES, new
and boxed, pack of 5 £34.95, Ref CYC65A, or
individually at £8.99, Ref CYC65B.

A new range of 12V to 240V
INVERTERS
IV400S (400 watt) £89
IV800S (800 watt) £159
IV1200S (1200 watt) £219

SODIUM LAMP SYSTEMS, £75.70. Complete system
with 250W or 400W SON-T Agro bulb, reflector with bulbholder
and remote ballast and starter (uncased), all you need is wire.
250W system Ref SLS1, 400W system SLS2.

HYDROPONICS - DO YOU GROW YOUR OWN?

Check our web site at www.bulinet.co.uk.

PC COMBINED UPS AND PSU. The unit has a total
power of 292 watts, standard motherboard connectors and 12
peripheral power leads for drives etc. Inside are three *2V 7-2Ah
sealed lead-acid batteries. Backup time is 8 mins at full load or 30
mins at hatf load. Made in the UK by Magnum, 110V or 240V a.c.
input, +5V at 35A, -5V at 0-5A, +12V at 9A, -12V at 0-5A outputs.
170mm x 260mm x 220mm, new and boxed. £29.95. Ref
PCUPS2.

AERIAL PHOTOGRAPHY KIT. This rocket comes with a
built-in camera, it flies up to 500 feet (150m), turns over, and takes
an aerial photograph of the ground below. The rocket then returns,
with its film, via its parachute. Takes 110 film. Supplied complete
with everything, including a launch pad and three motors (no fiim).
£29.98. Ret ASTRO.

3HP MAINS MOTORS. Single-phase 240V, brand new, 2-
pole, 340mm x 180mm, 2,850 rpm, built-in automatic reset over-
load protector, keyed shaft (40mm x 16mm). Made by Leeson. £99
each. Ref LEE1.

BUILD YOUR OWN WINDFARM FROM SCRAP.
New publication gives step-by-step guide to building wind genera-
tors and propellors. Armed with this publication and a good local
scrapyard could make you self-sufficient in electricity! £12. Ref
LOT81.

MAGNETIC CREDIT CARD READERS AND ENCOD-
ING MANUAL, £9.95. Cased with fly-leads, designed to read
standard credit cards! Complete with controt electronics p.c.b. and
manual covering everything you could want fo know about what's
hidden in that magnetic strip on your card! Just £9.95. Ref BAR31.
SOLAR POWER LAB SPECIAL. 2in. x 6in. x 6in., 6V
130mA cells, 4 Le.d.s, wire, buzzer, switch plus relay or motor.
£7.99. Ref SA27

SOLAR NIiCAD CHARGERS. 4 x AA-size, £9.99. Ref
6P476, 2 x C-size, £9.99. Ret 6P477.

LOCKPICKS. we sell a full range of lockpicks and lockpicking
books on our ite: www.) co.uk

SHUT THE BOX. Check out www.bullybeef.co.uk for a
range of pub games and magic tricks.

AIR RIFLES FROM LESS THAN £40,
CROSSBOWS, WIDE RANGE OF BB
GUNS, AMMO, TARGETS, PISTOLS,
REPLICA GUNS, UZI MACHINE GUN
REPLICAS (BB), REPEATERS, LASER
SIGHTS, ELECTRIC BB, GAS BB

www.alrpistol.co.uk

IR I S s
INKJET CARTRIDGES
| FROM JUST £3 AT
www.officebits.co.uk
L I N S Ea ‘

GIANT WEATHER BALLOONS

NEW, BOXED, NATO, TOTEX 7 FOOT DIAMETER, £13.99

ONE MILLION HITS A MONTH
WWW.BULLNET.CO.UK

Hydrogen fuel cells. Our new Hydrogen fuel cells are 1V at up to
1A output, Hydrogen Input, easily driven from a small electrolosis
assembly or from a hydrogen source, our demo model uses a
solar panel with the output leads in a glass of salt water to produce
the hydrogent Each cell is designed to be completely taken apart,
put back together and expanded to whatever capacity you like (up
1o 10 watts and 12V per assembly). Cells cost £49. Ref HFC11.
PHILIPS VP406 LASER DISC PLAYERS, SALE
PRICE JUST £9.95. SCART OUTPUT, JUST PUT
YOUR VIDEO DISC IN AND PRESS PLAY. STAN-
DARD AUDIO AND VIDEO OUTPUTS. £9.95. REF
VP406.

SMOKE ALARMS. Mains powered, made by the famous
Gent company, easy fit next to light fittings, power point. Pack of 5
£15, Ref $523. Pack of 12 £24, Ref S524.

SENDER KIT. Contains all components to build a A/V trans-
mitter complete with case, £35. Ref VSXX2.

CCTV CAMERAS FROM £22. Check out our web site at
www.cctvstutf.co.uk.

MAMOD STEAM ENGINES AND A FULL RANGE
OF SPARE PARTS.

CHECK OUT www.mamodspares.co.uk.

14 WATT SOLAR PANEL. Amorphous silicon panel fitted
in an anodised aluminium frame. Panel measures 3ft. by 1ft. with
screw terminals for easy connection. 3ft. x 1ft. solar panel £69. Ref
MAGA4S5. Unframed 4 pack (3ft. x 1t.) £69. Ref SOLX.

12V SOLAR POWERED WATER PUMP. Perfect for
many 12V d.c. uses, from solar fountains to hydroponics! Small
and compact, yet powerful, works direct from our 10 watt solar
panel in bright sun. Max hd: 17ft., max flow = 8l.p.m., 1-5A. Ref
AC8.£18.99

SOLAR MOTORS. Tiny motors which run quite happily on
voltages from 3V to 12V d.c. Works on our 6V amorphous 6in. pan-
els, and you can run them from the sun! 32mm dia., 20mm thick.
£1.50 each.

WALKIE TALKIES. 1 MILE RANGE, £37/PAIR. REF
MAG30.

LIQUID CRYSTAL DISPLAY. Bargain prices, 40-character
1-line 154mm x 16mm, £6.00. Ref SMC4011A.

YOUR HOME COULD BE SELF-SUFFICIENT IN
ELECTRICITY. Comprehensive plans with loads of info on
designing systems, panels, control electronics, etc. £7. Ref PV1.
SOLAR POWER LAB SPECIAL. 2in. x 6in. x 6in.. 6V
130mA cells, 4 Le.d.s, wire, buzzer, switch plus relay or motor.
£7.99. Ref SA27.

SOLAR NICAD CHARGERS. 4 x AA-size, £9.99. Ref
6P476. 2 x C-size, £9.99. Ref 6P477.

BRAND NEW NATO ISSUE RADIATION DETEC-
TORS, SALE PRICE JUST £39.95, Current NATO issue stan-
dard emergency services unit used by most of the world's military
personnel. New and boxed. Normat retail price £400, BULLS bar-
gain price just £99. Ref PDRM.

PC COMBINED UPS AND PSU. The unit has a total
power of 292 watts, standard motherboard connectors and 12
peripheral power leads for drives etc. Inside are 3 12V 7-2Ah
sealed lead-acid batteries. Back-up time is 8 mins at full load or 30
mins at hatf load. Made in the UK by Magnum, 110V or 240V a.c.
input, +5 at 35A, -5V at 0-5A, +12V at 9A, -12V at 0-5A outputs.
170mm x 260mm x 220mm, new and boxed. £29.95. Ref
PCUPS2.

BASIC GUIDE TO BIO DIESEL. HOW TO MAKE
DIESEL FUEL FROM USED KITCHEN OIL, £6.
REF BIOF.
SPECIAL OFFER! SAVE ££££££88, RCB UNITS. Inline IEC
lead with fitted RC lled in Fit to any
p itor, otfice equip t and make it safe! Pack of
10 just £9.98. Ref LOTSB.
INFRA-RED REMOTE CONTROL WATCHES,
£16.99; vibrating watches, vibrate when your phone
rings, £16.99; pulse watches, display your pulse,
£16.99.

ALTERNATIVE ENERGY CD, packed with hun-
dreds of alternative energy related articles, plans
and information etc. £14.50. Ref CD56.

BULL ELECTRICAL

UNIT D, HENFIELD BUSINESS PARK,
SHOREHAM ROAD, HENFIELD, SUSSEX
BNS 9SL (ESTABLISHED 50 YEARS)
MAIL ORDER TERMS: CASH, PO
OR CHEQUE WITH ORDER
PLUS £5.00 P&P PLUS VAT

24 HOUR SERVICE £7.50 PLUS VAT
OVERSEAS ORDERS AT COST PLUS £3.50
(ACCESS, VISA, SWITCH, AMERICAN EXPRESS)

’phone orders: 0871 871 1300
FAX 0871 871 1301

BASIC GUIDE TO LOCKPICKING. New publication
gives you an insight! £6. Ref LPK.

30 WATTS OF SOLAR POWER for just £69, 4 panels,
each one 3ft. x 1ft. and producing 8W, 13V. Pack of four £69. Ref
SOLX.

200 WATT INVERTERS, plugs straight into your car ciga-
rette lighter socket and is fitted with a 13A socket so you can run
your mains-operated devices from your car battery. £49.95. Ref
S$566.

THE TRUTH MACHINE. Telis if someone is lying by micro
tremors in their voice, battery operated, works in general conver-
sation and on the phone and TV as well! £42.49. Ref TD3.

INFRA-RED FILM. 6in. square piece of flexible infra-red film
that will only allow 1R light through. Perfect for converting ordinary
torches, lights, headlights etc. to infra-red output only using stan-
dard light bulbs. Easily cut to shape. 6in. square. £15. Ref IRF2.

33 KILO LIFT MAGNET. Neodynium, 32mm diameter with
a fixing bolt on the back for easy mounting. Each magnet will ift 33
kilos, 4 magnets bolted to a plate will lift an incredible 132 kilos!
£15. Ref MAG33. Pack of 4 just £39. Ref MAG33AA.

77 KILO LIFT MAGNET. These Samarium magnets meas-
ure 57mm x 20mm and have a threaded hole (5/16th UNF} in the
centre and a magnetic strength of 2-2 gauss. We have tested these
on a steel beam running through the offices and found that they
will take more than 77kg (170Ib) in weight before being pulled off.
Supplied with keeper. £19.95 each. Ref MAG77.

HYDROGEN FUEL CELL PLANS. Loads of information
on hydrogen storage and production. Practical plans to build a
hydrogen fuel cell (good workshop facilities required). £8 set. Ref
FCP1.

STIRLING ENGINE PLANS. Interesting information pack
covering all aspects of Stirling engines, pictures of home made
engines made from an aerosol can running on a candle! £12. Ref
STIR2.

ENERGY SAVER PLUGS. Saves up 1o 15% electricity
when used with fridges, motors up to 2A, light bulbs, soldering
irons etc. £9 each. Ref LOT71. 10 pack, £69. Ref LOT72.

12V OPERATED SMOKE BOMBS. Type 3is a 12V trig-
ger and three smoke cannisters, each cannister will fill a room in a
very short space of time! £14.99. Ref SB3. Type 2 is 20 smaller
cannisters (suitable for mock equipment fires etc.) and one trigger
module for £29. Ref SB2. Type 1 is a 12V trigger and 20 large can-
nisters. £49. Ref SB1.

HI-POWER ZENON VARIABLE STROBES. usetul
12V p.c.b. fitted with hi-power strobe tube and control electronics
and speed control potentiometer. Perfect for interesting projects
etc. 70mm x 55mm 12V d.c. operation. £6 each. Ref FLS1. Pack of
10 £49. Ref FLS2.

HOW TO PRODUCE 35 BOTTLES OF WHISKY
FROM A SACK OF POTATOES. Comprehensive 270
page book covers all aspects of spirit production from everyday
materials. Includes construction details of simple stills. £12. Ref
MS3.

NEW HIGH POWER MINI BUG. with a range of up to
800 metres and 3 days use from a PP3 battery this is our top sell-
ing bug! Less than 1in. square and a 10m voice pick-up range.
£28. Ref LOT102.

iR LAMP KIT. Suitable for CCTV cameras, enables the cam-
era to be used in total darkness! £6. Ref EF138.

INFRA-RED POWER BEAM. Handheld battery powered
lamp, 4 inch reflector, gives out powerful pure infra-red light!
Perfect for CCTV use, nightsights etc. £29. Ref PB1.

SUPER WIDEBAND RADAR DETECTOR. Whistier
1630. Detects both radar and laser, XK and KA bands, speed
cameras, and all known speed detection systems. 360 degree cov-
erage, front and rear waveguides. 1-1in. x 2.7in. x 4-6in., fits on
visor or dash. New low price £99. Ref WH1630.

Other models available at www.radargun.co.uk.

LOPTX. Made by Samsung for colour TV. £3 each. Ref SS52.
WANT TO MAKE SOME MONEY? STUCK FOR
AN IDEA? We have collated 140 business manuals that give
you information on setting up different businesses, you peruse
these at your leisure using the text editor on your PC. Also includ-
ed is the certificate enabling you to reproduce (and sell} the man-
uvals as much as you like! £14. Ref EP74.

ELECTRONIC SPEED CONTROLLER KIT. For the
above motor is £19. Ref MAG17. Save £5 if you buy them both
together, one motor plus speed controller rrp is £41. Offer price
£36. Ref MOTSA.

INFRA-RED REMOTE CONTROLS. Made for TVs but
may have other uses. Pack of 100 £39. Ref IREM.

RCB UNITS. In-line IEC lead with fitted RC breaker. installed
in seconds. Pack of 3 £9.98. Ref LOTSA.

STEPPER MOTORS. Brand new stepper motors, 4mm fix-
ing holes with 47.14mm fixing centres, 20mm shaft, 6-35mm diam-
eter, 5V/phase, 0-7A/phase, 1-8 deg. step (200 step), body 56mm
x 36mm. £14.99 each. Ref STEP6. Pack of 4 for £49.95.

Sales @bull-electrical.com

On our web sites you can:
1. Order online.

2. Check your premium bonds.

3. Enter our auction or build your own,

4. Add E-commerce to your own site.

5, Discover our software site, optical site, hydroponics
site, holiday home exchange site, inkjet site, radar detec-
tors, hotels site,

http://www.bullnet.co.uk
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Modular Circuit Design; Electronic Components Photos; C for PIC Micros;
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Visit our website
www.distel.co.uk

Converts your colour monitor into a QUALITY COLOUR TVIt

TVSOUND & |
VIDEO TUNER |

(TELEBOX
MB) Push button controls on the front panel allow recopion of 8 flly funeotie
‘ot ax’ UHE colour television channots. TELEBOX MB covers wiually alt lolev
sion fraquencies VHF and UHF including the HYPERBAND a8 used by
most cable TV operators. {deal for deskiop computer video systems & PIP
(peture n picture) satups. For complete compatbiity - even for moniors wathout
sound - an integral 4 watt audo ampifier and low level Hi b audio output are
prowoexd as standard. Brand new - lully guaranteod.
TELEBOX ST for composite videQ input type monitors
TELEBOX STL as ST but fitted with integral speaker
TELEBOX MB Multiband VHF/UHF/Cable/Hyperband tunes  £69.95
For overseas PAL versons state 5.5 or 6 mHz sound specification
*For cable / hyparband signal reception Telebox MB should be con
nected 1g a cable type service. Shipping on all Telebox's, code (8)

State of the art PAL (UK spec) UHF TV tuner module

with compoaite 1V pp video & NICAM hi fi stereo sound

outputs Micro electronics all on one smai #CB only 73 x 160

X 52 mm enabie full tuning contiol via a simple 3 wite link to an
IBM pe type computer. Supplied complete with simple working pro-
gram and documentation Requires +12V & + 5V 0C 10 operate
BRAND NEW - Order as MY00. Only £49.95 code (8}
See www.distal.co.uk/data_my00.htm for picture + full details

FLOPPY DISK DRIVES 2%:" - 8"

£36.95
£39.50

All units {unless stated) are BAAND NEW or removed liom often
biand new equipment and are fully tested, aligned and shipped ‘o
you with a full 90 day guatantee. Call or see our web site
www. distel.co.uk for over 2000 unhisted drives for spares or repair

3%" Mitsubishi MF355C-L. 1.4 Meg. Laptops only
3% Mitsubishl MF355C-D. 1.4 Meg. Non laptop

5% Teac FD-S5GFR 1.2 Meg (for iBM pc's) RFE

5%* Teac FD-S5F-03-U 720K 40/B0 (lor BBC's etc) RFE  £29.95(3)
5% BRAND NEW Mitsubishi MF5018 360K £22.95(8}
Table top case with umogral PSU for HH 5%” Floppy / HD £29.95(8)
8" Shugart B0O/801 B° 5SS refurbished & tested £210.00(E}
£195.00(£}
£260.00(E)
£295.00(E)
£295.00(E)

£25.95(8)
£18.95(8)
£18.95(8}

8" Shugart 810 8° SS HH Brand New

8" Shugart 851 B* double sided relurbished & tested
8" Milsubishi M2894-63 double sided NEW

8~ Mitsubishi M2896-63-02U DS slimline NEW

Dual 8" cased drivas with intagral power supply 2 Mb  £499 00(E)
HARD DISK DRIVES 2" - 14"

2% TOSHIBA MK1002MAV 1.1Gb taptop{12.5 mm H} New £79.95

2%* TOSHIBA MK2101MAN 2.16 Gb taptop {19 mm H) New £89.50
2% TOSHIBA MK4309MAT 4.3Gb laptop (8 2 mm H) New £105.00
2%" TOSHIBAMKB409MAY 6.1Gb laptop (12.7 mm H) New £190.00
2%" 10 3%" conversion kit for Pc’s, complete with connectors £14.95
3%* FUJN FK-309-26 20mb MFM I/F RFE £59.95
3% CONNER CP3024 20 mb IDE V/F (or equiv ) RFE £59.95
3%* CONNER CP3044 40 mb I0E I/F (or equiv.) RFE £69.00
3% QUANTUM 40S Prodri ve 42mb SCSt IfF, New RFE  £49.00

5% " MINISCRIBE 3425 20mb MFM I/F {or equiv ) RFE
5%* SEAGATE ST-238R 30 mb RLL I/F Returb

§'%" CDC 94205-51 40mb HH MFM I/F RFE tested
5%" HP 97546 850 Mb SCS! RFE tested

§%" HP 3010 2 Gbyte SCS! differential RFE tested

8° NEC D2246 85 Mb SMO intarface. New
8" FUJITSU M2322K 160Mb SMD IF RFE tested
8" FUJITSU M2392K 2 Gb SMO I/F RFE tested

Many other drives In stock - Shipping on all drives Is code (C1}

THE ORIGINAL SURPLUS WONDERLAND!

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS

THE AMAZING TELEBOX IC's -TRANSISTORS - DIODES

OBSOLETE - SHORT SUPPLY - BULK

10,000,000 items EX STOCK

for MAJOR savinGs
A QR S OUR WES SITE www di o LK
VIDEO MONITOR SPECIALS
One of the highest specification
monitors you will ever see -
At this price - Don’t miss it!!
Mitsubtshi FA3415ETKL 14" SVGA Multisync colowr monkor with fine
028 ot prch tube and fesohtion of 1024 x 768 A

4 vanaly of o allows connecton 1o a host of comput
i ors nCudiy) IBM PC's in CGA EGA, VGA & SVGA

% faceplai, ted swiching and LOW TION MPR
speuhcaton Fully guaranteed, n EXCELLENT iile

N Order as
Tin & Swivel Base £4.75 Only €118 o
VGA cable tor 18M PC indluded. y S —
External cables fot other types of computers aveilable - CALL

usad candtion.

Ex demo 17" 0.28 SVGA Mitsubishi Diamond Pro
monitors, Full multisync etc.

Full 90 day gyarantee. Only £199.00 (E)

Just In - Microvitec 20" VGA (80O x 600 res.) colour monitors.
Good SH condition - from £299 - CALL for Info

PHILIPS HCS35 (same sglﬁ as CMB8833) attractively styted 14"
colour monitor with both RGB and standard composite 15.625
Khz video inputs via SCART socket and separale phono jacks.
Integral audio power amp and speaker lor all audio visual uses.
Will connect direct to Amiga and Atari BBC computers, Ideal for alt
video monitoring / security applications with direct connection
1o most colour cameras. High qualdy with many leatures such as
tront concealed flap contiols, VCR correction button etc Good
used condition fully tested - guaranteed

Dimensions: W14" x H12%" x 15%° D. only £99.00 (€}
PHILIPS HCS31 Ulra compact 9° colour video monitor with stan-
dard composite 15.625 Khz video input via. SCART socke!. ideal
for all monitaring / security applications. High qualty, ex-equipment
fully tested & guaranieed (possible minor screen bums). In attrac-
tve square black ptashc case measunng Wt0™ x H10" x 13%° D.

240 V AC mains powered On|y £79.00 ©
KME 10" 15M 10009 high defimition colour monitors with 0 28° dot

pitch. Superb clarty and modern styling. _ .
Operates from arg 15 625 khz sync FGB video
source, with RGB analog and composite sync
such as Atan, Commodore Amiga, Acorn
Archimedas & BBC. Measures only 13%" x 12° x
11°. Good used condition. Only £125 (g

20" 22" and 26" AV SPECIALS
Superbly made UK manulacture. PIL all solid state colour monitors,
complete with compostte video & optional sound input. Attractive
teak style case. Perfect for Schools, Shops, Disco, Clubs, etc in
EXCELLENT littte used condition with full 90 day guarantee.

20"...£135 22"...£155 26"...£185(m

We probably have the largest range of video monitors In
Europe, All sizes and types from 4" to 42" call for info.

DC POWER SUPPLIES

Virtually every type of power
supply you can imagine.Over
10,000 Power Supplies Ex Stock
Call or see our web site.

EST EQUIPMENT & SPECIAL INTEREST ITEMS

MITS. A FAJ445ETKL 147 Industrial spec SVGA monitors  £245
FARNELL 0-60V OC @ 50 Amps, bench Power Supplies £995
FARNELL AP3080 0-30V DC @ 80 Amps, bench Suppy ~ £1850
TkW 10 400 kW - 400 Hz 3 phase power sources - ex stock £POA
IBM 8230 Type 1, Token ring base untt driver £760
Wayne Kerr RA200 Audio frequency response anatysef £2500
1BM S3F5501 Token Ring ICS 20 port lobe modules £750
1BM MAU Token rmg distribution panel 8228-23-5050N £95
AiM 501 Low distortion Oscillator 9Hz to 330Khz, ILEE £550
ALLGON 8360.11805-1880 MHz hybrid power combiners £250
Trend DSA 274 Data Anal with G703(2M) 64 Vo £POA

Marconi 6310 Programmable 2 to 22 GHz sweep generator
Marconi 2022C 10KHz-1GHz RF signal generator £
Marconi 2030 opt 03 10KHz-1.3 GHz signal generator New
HP1650B Logic Analyser £3

HP3781A Pattam gonerator & HP3782A Enor Detector £POA
HP6621A Dual Programmabie GPIB PSU 0-7 V 160 watts  £1800
HP6264 Rack mount vanable 0-20V @ 20A metered PSU £675
HP54121A DC to 22 GHz four channel test set £POA
HP8130A opt 020 300 MHz pulse generator, GPIB etc £7900
HP A1, AD B pen HPGL high speed drum plotters  from £550
HP DRAFTMASTER 1 8 pen high speed plotter £750
£G+G Brookdeal 95035C Precision tock in amp £1800
View Eng. Mod 1200 computensed inspection system £POA
Sony DXC-3000A High quality CCD colour TV camera £995
Keithiey 590 CV capacitor / voltage analyser £POA
Racal {CR40 dual 40 channe! vorce recordar system £3750
Fiskers 45KVA 3 ph On Line UPS  Now batterics £9500
Emerson AP130 2.5KVA industnal spec.tiPS £2100
Mann Tally MT645 High speed line printer £2200
Intel SBC 486/133SE Multbus 486 system B8Mb Ram £945
Siemens K4400 64Kb to 140Mb demux analyser £2950

HP6030A 0-200V DC 6 17 Amps bench power supply £1950
Intel SBC 486/125C08 Enhanced Multibus (MSA) New £1150
Nikon HFX-11 {Ephiphot) exposure controt unit £1450
PHILIPS PM5518 pro TV signal generator £1250

Motorola VME Bus Boards & Components List SAE / CALL £EPOA

Trio 0-18 vdc linear, metered 30 amp bench PSU. New £550
Fujitsu M3041R 600 LPM high speed band printer £1950
Fujitsu M3041D 600 LPM printers with network interface £1250
Perkin Eimer 299B Infrared spectrophotometer £500
Perkin Eimer 597 infrared spectrophotometer £3500
VG Electronics 1035 TELETEXT Decoding Margin Metar  £3250

LightBand 60 output high spec 2u rack mount Video VDA's £495

Sekonic SD 150H 18 channel digital Hybrid chart recorder £1995
B&K 2633 Micruphione pre amp £300
Taylor Hobson Tailysurt ampliher / cacorder £750
ADC $S5200 Carbon doxide gas detector / momtor £1450

BBC AM20/3 PPM Meter (Ernest Tumer) + duve electronics  £75
ANRITSU 9654A Optical DC-2.5G/ waveform monitor £5650
ANRITSU MS9001B1 0 6-1 7 uM optical specirum analyser £POA
ANRITSU ML93A optical powot meter £990

ANRITSU Fibte optic characterfistic test set £POA
R&S FTDZ Dual sound umit £650
R&S SBUF-E1 Vision modulator £775
WILTRON 66308 12 4 / 20GHz R¥ sweep generator £5750
TEK 2345 150 M4z 4 wrace oscilloscops: £1250
TEK 2465 300 Mhz 300 MHz oscilloscope rack mount £1955

TEK TDS380 400Mhz digital realtime + sk drive, FFT elc £2900
TEK TDS524A 500Mhz digtal reaitime + colour dispiay elc  £5100
HP3585A Opt 907 20Hz to 40 Mhz spectium analyser £3950
PHILIPS PW1730/10 60KV XRAY generator & accessories £POA
CLAUDE LYONS 12A 240V singie phase auto volt. tegs £325
CLAUDE LYONS 100A 240/415V 3 phase auto. voit. regs  £2900

Surplus always
wanted for cash!

R 19" RACK CABINETS

o Superb quality 6 foot 40U
Virtually New, Uitra Smart
Less than Half Price!

Top quality 19 rack cabinats made in UK by
Optima Enciosures Ltd Units fealure
designer, smoked actyhic lockable front door,
full heaght tockable hatf louvered back door
and louvered removable side panels. Fulty
adjustable internal fixing struts, ready punched
tor any configuration ol equipment mounting
plus ready mounted integral 12 way 13 amp
socket switched manms disiubution stnp make
these racks some of the most versatile we
have ever soid. Racks may be stacked siie by side and tharefore
require only two Side panels (o stand smgly or i multiple bays
Overalt dimansions ae” 77%" H x 32%" g x 22° W Order as:
OPT Rack 1 Complete with removable swde panels.
OPF1 H <xler r

Over '100(‘) , shelves, accessories
19" 22" & 24" wide 3 to 46 U high.
Available from stock !!

[ 32U - High Quality - All stee! RakCab |

Made by Eurocraft Enclasures 1.td to the highest possible spec,
rack teatures all steel construction with removabie

side, front and back doors. Front and back doors are
hinged for easy access and ail are lockable with ..
five secure 5 laver barrel tocks. The front door £+7#%
1s construcled of double walled steel wilth a [
‘designer style’ smoked acrylic front panet to |
enable status indicators to be seen through the g8
panel, yet remam unobtrusive Internally the rack (8

features fully slotted reinforced verical tixing |

members to take the heaviest of 19 rack |¥
equipment. The two movable vertica! fnang struts
(exiras available} are pre punched for standard }
‘cage nuts’. A mains distribution panel internal- |
ly mounted to the bottom rear, providus 8 x {EC 3 |
pin Euro sockets and 1 x 13 amp 3 pin switched " $ 4
utility socket. Overall ventilation ts providad by %9

fuily louvered back door and double skinned top section

with top and side louvres The lop panel may be removed for fitting
of Integrat fans 1o the sub piate etc Other features mclude: fitted
castors and floor levelers, prepunched utilty panel al tower roar lor
cable / connactor access ec. Supphed n excellent, slightly used
condition with keys Colour Royal biue. External dimensions
mm=1625H x 635D x 603 W { 64" H x 25" D x 23%" W)

Sold st LESS than a third of makers price 1]

A superb buy at only £245.00 @
42U version of the above only £345 - CALL

12V BATTERY SCOOP - 60% off I!

A special bulk purchase from a cancelled export order trings you
the most amazing savings on these ultra high spec 12v DC 14 Ah
rechargeable battsries Mace by Hawker Energy Lid, type SBS1S
featuring pure lead plates which offer a tar superior shelf & gquaran-
teed 15 year service life. Fully BT & BS6290 approved. Supphed
BRAND NEW and boxed. Dimensions 200 wide, 137 tigh, 77 deep
M8 bolt termunals Fully guaranteed. Cuirent makers price oves £70

eachQur Price £35 each ) or 4 for £99 &

RELAYS - 200,000 FROM STOCK

Save E£EE's by choosing your next relay from our Massive Stocks
covering types such as Miltary, Octal, Cradle, Hermetically Sealed.
Continental, Contactors. Time Delay, Reed, Mercury Wetted, Solid
State, Printed Circuit Mouniing etc , CALL or see our web site
www. distet.co.uk for moie information. Many obsclate types from
stock. Save ECECS

COLOUR CCD CAMERAS

Undoubtedt: miracle of modern technology &

-

£345.00 (G)
24

1

»

give away pce ! Unit leatures full avtolight sensng for

g’j@ i S applications. A 10 mm hxed focus

& £, 1ange The composite video output will

recorders Unit runs from 12V DC so

Overall dimensions 66 mm wide x 117 desp x 43 hghv Supphed
webret= LK33  ONLY £99.00 or 2 for £180.00 ()

and licence - OEM packaged. ONLY £89.00 g

windows for Workgroups 3.11+ Dos 6.22 on 3.5" disks  £55.00

. Q

our special Lmng powes ! A quality product fea-

o a wide angle lens ges excellent focus
1

Ve connect to any compastie monrtor or TV
igeat for secunty & portable applica-
BRAND NEW R fully guaraiteed with user data, 100’s of appuca-
ENCARTA 95 - CDRROM, Not the latest - But at this price | £7.85
Wordperfect 6 tor DOS supptied on 3% disks with manual £24.95

turing a fully cased COLOUR CCO camera at a 4"80
use in low fight & high Jight
“zv and resolution from close up to leng
~ /';;. (via SCAHT socket) and most video
b &

- ' tions where mains power not available.
uons mcluding Secunty. Home Video, Wab TV, Web Cams etc, etc.
NT4 WorkStation, complete with service pack 3
DOS 5.0 un 3%" disks with concise books o/w QBasic £14.95

shipping charges for software is code B _

DISTEL on the web !! - Over 16,000,000 items from stock - www.distel.co.uk

~ELELTRONICS -
cinn| O mim o

Ur

£s).

VEARS

H : . St 8 ALL MAIL TO LONDON SHOP
¢ e Teves *ess’ | Dept PE, 29735 Osbarne Rd [ | Open Mon - Sat 9.00 - 5:30
. . . . . 215 Whitehorse La:
Teest Teeea b 3ot Thornton Heath 530‘","";’,'2;06“

Surrey CR7 8PD
Open Mon - Fri 9.00 - 5:30

10 stuck Mis s for volume Toap CASH proes paed

On 68A Bus Raute
N.Thornion Hesth &
Seiturst Perk SR Aall Sations

DISTEL®
Visit our web site
www.distel.co.uk
email = admin@distel.co.uk

ALL @ ENQUIRIES

0208 633 3333

FAX 0208 653 8888

Al pnces foe UK Maniand. UK cusiomers add 17.5% VAT 1o TOTAL order amount Minmum oimer £10 Bana Foe acoount orders acoprod hom Government, Schoois,

5 ard tocal Authomtes - muesmum accound arder £50 Chegues over £100 are subject to 10 working days cearanae Carrage charges (Aj-£3.00, {A1)=£4.00,
(B)-£5.50, (C)=8 50, 1C1) £12.50, (13,=£15.00, (=118 00, (F)-L2000 (Gy=CALL Alow approx 6 days lor shoping - faster CALL. Al goxss supped 16 Gur Slandard Condtons
ol Sale anct uniess stuled Quarantsed tor 30 aoys AR guazaniees on a return 10 base bass Al nghts teserved 10 change Pices / SRcACALoNs wihout poot Noboe Orders subrd
sumius guods Al tradernarks. radenames etc adamowledoed € Display Blectronies 1999 £ & O L. 0799




GARDEN WATERING
MONITOR

This monitor tells you not only the cost of the
hose-piped water that has been used to keep
your grass green and your blooms
blossoming, but also allows the water to be
cut off after a preset period.

The design is PIC controlled and includes a
32-digit alphanumeric liquid crystal display.
The Water Company’s charge per cubic
metre of water used is entered via
pushbutton switches and is automatically stored for future recall.
The l.c.d. shows the elapsed time since watering started, the
number of litres used and their cumulative cost.

Watering duration can be set in steps of 10 minutes up to a total
period of nine hours 50 minutes. It can be manuazlly terminated
earlier than the preset period if desired. The facility can be
bypassed to allow unlimited water flow. The preset time is also
stored for future recall.

HI-TECH L.E.D. TORCHES
Presenting a brace of l.e.d. torches, for the intrepid camper
or youthful illicit bed-time under-th;-blankets reader! One is P E R P E TUAL

super-hi-tech, the other — well, less so . . . PROJECTS - 3

The simplest of the designs, using ultra-bright red l.e.d.s,

was put together using parts which happened to be available How about “forever” keeping burglars at bay?
in the author’s workshop. It is cheap and simple to construct, Our solar-power Loop Burglar Alarm next
using inexpensive l.e.d.s and semiconductors. month could certainly put you well on the road
The sophisticated design uses white l.e.d.s and is very to doing so. We also have a project to help
impressive, being extraordinarily bright. The l.e.d.s emit a you find the keyhole on a dark night (even
very high intensity blue light, but are backed by a phosphor darker if you've had a power failure!) - a high-
which glows brilliantly white under this stimulation. Using intensity l.e.d. Door Light. And, not that we
three of these brilliant sources of light, the torch looks like no would wish perpetual raining on you — we add
other currently on the market. a perpetual Rain Alarm as well. _

It is really possible to walk along a rural footpath at night Then, as if that's not enough for one issue, we
with it, and it is far more economical to run than a make the offerings into a real “solar-powered”
conventional torch. Unlike the red version, colours are clearly bumper bundle, with seven variations on these
visible in its light. It definitely has novelty value, as well as themes. (We are, of course, renowned for
being highly useful. providing you with ‘perpetual interest”!)

PLUS ALL THE REGULAR FEATURES

DON'T MISS AN
ISSUE - PLACE YOUR

'E EGUIJ&ULMU&SS ORDER NOW:

Demand is bound to be high
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Quasar ELECTHONICS LIMITEO
Unit 14 Sunningdale, BISHOPS STORTFORD, Herts. CM23 2PA

TEL: 01279 306504

FAX: 07092 203496

PROJ ECT KITS

Our electronic kits are supplied complete with all components, high quality PCBs
{NOT cheap Tripad strip board!) and detailed assembly/operating instructions

® 2 x 25W CAR BOOSTER AMPLIFIER Connects to
the output of an existing car stereo cassette player,
CD player or radio Heatsinks provided. PCB
76x75mm. 1046KT. £24.95

@ 3-CHANNEL WIRELESS LIGHT MODULATOR
No electrical connection with amplifier. Light modu-
lation achieved via a sensitive electret microphone.
Separate sensitivity control per channel. Power
handing 400W/channel.
powered Box provided. 6014KT £24.95

@ 12 RUNNING LIGHT EFFECT Excting 12 LED
Iight effect 1deal for parties, discos, shop-windows &
eye-catching signs PCB design aliows replacement
of LEDs with 220V bulbs by inserting 3 TRIACs.
Adjustable rotation speed & direction. PCB
54x112mm. 1026KT £15.95; BOX (for mains opera-
tion) 2026BX £9.00

@ DISCO STROBE LIGHT Probably the most excit-
ing of all light effects Very bright strobe tube.
Adjustable strobe lrequency’ 1-60Hz. Mains powered.
PCB 60x68mm Box provided. 6037KT £28.95

PCB 54x112mm. Mains |

@ ANIMAL SOUNDS Cat, dog. chicken & cow. deal
for kids farmyard toys & schools, SG10M £5.95
@ 3 1/2 DIGIT LED PANEL METER Use for basic
voltage/current displays or customise to measure
temperature, light, weight, movement, sound iev-
els, etc. with appropriate sensors {not supplied).
Various input circuit designs provided. 3081KT
£13.95
@ IR REMOTE TOGGLE SWITCH Use any TVVCR
remote control unit to switch onboard 12V/1A relay
on/oft 3058KT £10.95
SPEED CONTROLLER for any common DC motor up
to 100V/5A Pulse width modulation gives maximum
torque at all speeds. 5-15VDC. Box provided. 3067KT
£€12.95
@ 3 x 8 CHANNEL IR RELAY BOARO Control exght 12v/14
relays by Infra Red {{R) remote control over a 20m
sunkght. 6 retays turn on only, the other 2 toggie onvolt, 3 oper-
ation ranges determined by jumpers Transmitler case & al
provided. Recever PCB 76x89mm. 3072KT
£52.95

4 WATT FM TRANSMITTER

PRODUCT FEATURE

Small but powerful 4 Watt 88-108MHz FM trans-
mitter with an audio preamplifier stage and 3 RF
stages. Accepts a wide variety of input sources
— the electret microphone supplied, a tape
player or for more professional results, a sepa-
rate audio mixer (like our 3-Input Mono Mixer kit
1052). Can be used with an open dipole or
ground piane antenna. Supply: 12-15V DC/0-5A.

PCB: 45 x 145mm.
ORDERING INFO: Kit 1028KT £22.95.

1052KT £17.95. AS1028 £39.95.

OPTIONAL EXTRAS: 3-Input Mono Mixer Kit

@ SOUND EFFECTS GENERATOR Easy to build. |

Create an aimost infinlte vanety of interesting/unusu-
al sound effects from birds chirping to sirens. 9VDC.
PCB 54x85mm. 1045KT £8.95

® ROBOT VOICE EFFECT Make your voice
sound similar to a robot or Darlek. Great fun for
discos, school plays, theatre productions, radio
stations & playing jokes on your friends when
answering the phonel PCB 42x71mm. 1131KT

£8.95

@ AUDIO TO LIGHT MODULATOR Controls intensi-
ty of one or more lights in response to an audio Input.
Safe, modern opto-coupler design. Mains voltage
experience required. 3012KT £8.95

@ MUSIC BOX Activated by hight. Piays 8 Christmas
songs and 5 other tunes, 3104KT £7.95

@ 20 SECOND VOICE RECORDER Uses non-
volatile memory - no battery backup needed.
Record/replay messages over & over. Playback as
required to greel customers etc. Volume control &
buih-in mic. 6VDC PCB 50x73mm.
J1IIKT £12.95

@ TRAIN SOUNDS 4 selectable sounds
blowing, level crossing bell, ‘clickety-clack’ & 4 in
sequence SGO1M £6.95

FACTOR |

TTONS

PUBLIC

THE EXPERTS IN RARE &
UNUSUAL INFORMATION!

Full details of all X-FACTOR PUBLICATIONS can be found in
our cat N B Mirmum order charge for reports and plans
is £5.00 PLUS normal PAP.

@ SUPER-EAR LISTENING OEVICE Complete plans to
build your own parabolic dish microphone Listen to distant
vorces and sounds through open windows and even walls!
Made from readily available parts R002 £3.50

® LOCKS - How they viork and how to pick them This fact
fitled report will teach you more about locks and the art of
lock picking than many books we have seen al 4 times the
price Packed with information and lustrations. RO0B £3.50
@ RADIO & TV JOKER PLANS

We show you how 1o build three different circuts for disrupt-
ng TV peture and sound pius FM radiol May upset your
neighbours & the authoriies!! DISCRETION REQUIRED
R017 £3.50

@ INFINITY TRANSMITTER PLANS Complete plans for
butiding the tamous Infinity Transmitier Once installed on the
targel phone, device acts Iike a room bug Just call the target
phone & activate the unit to hear all room sounds Great for
home/othice securtty! R019 £3.50

® THE ETHER BOX CALL INTERCEPTOR PLANS Grabs
telephone calis out of thin ail No need to wire-in a phone
bug Simply place this cewice near the phone ines to hear the
conversations taking placel R025 £3.00

® CASH CREATOR BUSINESS REPORTS Need ideas for
making some cash? Well this could be jusl what you need!
You get 40 reports (approx 800 pages) on floppy disk that
give you information on setting up ditferent businesses. You
also get valuable reproduction and duplicatien nghts so that
you can sell the manuals as you like R030 £7.50

536
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@ PC CONTROLLED RELAY BOARD

Convert any 286 upward PC into a dedicated
automatic controller to independently tutn on/oft
up to eight lights, motors & other devices around
the home, office, laboratory or factory using 8
240VAC/12A onboard refays. DOS utilities, sample
test program, full-featured Windows utility & all
components (except cable) provided. 12vVDC. PCB
70x200mm. 3074KT £31.95

@ 2 CHANNEL UHF RELAY SWITCH Contains the |

same transmitter/receiver pair as 30A15 below pius
tre components and PCB to control two
240VAC/10A relays (also supplled). Uttra bright
LEDs used to indicate relay status. 3082KT £27.95
©® TRANSMITTER RECEIVER PAIR 2-button keyfob
style 300-375MHz Tx whh 30m range. Receiver
encoder module with matched decoder IC.
Components must be built into a circuit like kit 3082
above. 30A15 £14,95

® PIC 16C71 FOUR SERVO MOTOR ORIVER
Simultaneousty control up to 4 servo molors. Software &
all P 1ts (except ser pols) supplied
5VDC PCB 50x70mm 3102KT £15.95

® UNIPOLAR STEPPER MOTOR DRIVER for any
5/6/8 lead motor. Fastsiow & single step rates.
Direction control & on/off switch. Wave, 2-phase &
halt-wave step modes. 4 LED indicators. PCB
50x65mm. 3109KT £14.95

® PC CONTROLLED STEPPER MOTOR DRIVER
Control two unipolar stepper motors (3A max. each)
via PC printer port. Wave, 2-phase & half-wave step
modes. Software accepts 4 digital inputs from exter-

nal switches & will single step motors. PCB fits in D-

shell case provided. 3113KT £17.95

@ 12-BIT PC DATA ACQUISITION/CONTROL UNIT
Simitar to kit 3093 above but uses a 12 bit Analogue-
to-Digital Converter (ADC) with internal analogue
multiplexor. Reads 8 single ended channels or 4 dif-
ferential Inputs or a mixture of both. Analogue inputs
read 0-4V. Four TTL/CMOS compatible digital
inputoutputs. ADC conversion time <10uS. Software
(C. QB & Win), extended D shell case & all compo-
nents (except sensors & cable) provided. 3118KT
£52.95

@ LIQUIO LEVEL SENSOR/RAIN ALARM Will indi-
cate fluid levels or swnply the presence of fiuxl. Relay
output to control a pump to add/remove water when it
reaches a certain level. 1080KT £5.55

@ AM RADIO KIT 1 Tuned Radio Frequency front-
end, single chip AM radio IC & 2 stages of audio
amplification. All components inc speaker provid-
ed. PCB 32x102mm. 3063KT £10.95

® DRILL SPEED CONTROLLER Adjust the speed
of your electric drill according to the job at hand.
Suitable for 240V AC mains powered drills up to

WEB: http://www.QuasarElectronics.com

email: epesa

SURVEILLANCE

High performance surveskance bugs.

ROOM SURVEILLANCE

@ MTX - MINIATURE 3V TRANSMITTER Easy to build & guar-
anteed to transmit 300m @ 3V Long battery ie. 3-5V operation.
Only 45x18mm B J007KT £6.95 ASI007 £11.95

MATX - MINIATURE 9V TRANSMITTER Our best selkng bug
Super sensitive, igh power - 500m range @ 9V {over Tkm with
18V suppty and better aenial). 45x19mm 301BKT £7.95 AS3018
£129%

HPTX - HIGH POWER TRANSMITTER High perormance, 2
stage  transmilter  gives

greater stabity & higher qual-

Ay recepbon 1000m range 6-

12v DC operation. Size

70x15mm  3032KT £9.95

AS3032 £18.95

@ MMTX - MICRO-MINIATURE 9V TRANSMITTER The uitimate
bug kor 1s size, periormance and pnce Just 15x25mm 500m
range @ 9V Good stabity 6-18V operation 3J051KT £8.95
AS3051 £14.95

@ VTX - VOICE ACTIVATED TRANSWMITTER Operales only
when sounds detected Low standby cunent Variabie tngger sen-
sttty 500m range. Peaking crcuit supphied for maximum RF out-
put Onvolt switch 6V operation. Onty 3x38mm. 3028KT £12.95
AS3028 £21.95

HARD-WIRED BUG/TWO STATION INTERCOM Each station
has &8 own ampshier speaker and mic Can be set up as éither 8
hard-wired bug o two-stabion mtercom 10m x 2-core cable sup-
piled 9V operation 3021KT £15.95 {kit form only)

@ TRYS - TAPE RECOROER VOX SWITCH Used to automati-
cally opesate a tape recorder {not suppied) via s REMOTE sock-
et when sounds are detected. All conversations recorded
Adustable sensitvty & turn-oft delay 115x19mm 3013KT £9.95
AS3013€21.95

e —— T
700W power. PCB: 48mm x 65mm. Box provided.
6074KT £17.95
@ 3 INPUT MONO MIXER independent level con- |
trol for each input and separate bass/treble controls.
Input sensttivity: 240mV. 18V DC. PCB: 60mm x
185mm 1052KT £16.95
® NEGATIVE\POSITIVE ION GENERATOR
Standard Cockcroff-Watton muttipller circuit. Mains
voitage experience required. 3057KT £10.95
@ LED DICE Classk intro to electromcs & dircurt
analysis 7 LED's simulate dice roil, siow down & land
on a number at random. 555 IC circuit. 3003KT £9.95
® STAIRWAY TO HEAVEN Tests hand-eye co-ordi-
nation. Press switch when green segment of LED
hghts to climb the stairway - miss & start agaln!
Good Intro to several basic circuits. 3005KT £9.95
® ROULETTE LED 'Ball' spins round the wheel,
slows down & drops into a slot. 10 LED's. Good Intro
to CMOS decade counters & Op-Amps. 3006KT |
£10.95
@ 9V XENON TUBE FLASHER Transformer circuit
steps up 9V battery to flash a 25mm Xenon tube. |
Adjustable flash rate (0-25-2 Sec's). 3022KT £11.95
@ LED FLASHER 1 5 ultra bright red LED's flash in
7 selectable patterns 3037MKT £5.95
@ LED FLASHER 2 Similar to above but fiash in
sequence or randomly. ideal for model raiways.
3052MKT £5.95
® INTRODUCTION TO PIC PROGRAMMING. |
Learn programming from scratch. Programming
hardware, a P16F84 chip and a two-part, practical, |
hands-on tutorial series are provided. 3081KT |
£22.95
® SERIAL PIC PROGRAMMER for all 8/18/28/40
pin DIP senal programmed PICs. Shareware soft-
ware supplied limited to programming 256 bytes
(registration costs £14.95). 3096KT £13.95
@® ATMEL 89Cx051 PROGRAMMER Simple-to-
use yet powerful programmer for the Atmel
89C1051, 89C20S1 & 89C4051 uC's. Programmer
does NOT require special software other than a
termmal emulator program (built into Windows).
Can be used with ANY computer/operating sys-
tem. 3121KT £24.95 [
®3vA. 5VTO 9V BATTERY CONVERTER Replace
9V with 1.5V batter-
les IC based circunt steps up 1 or 2 'AA’ batteries to
give 9V/18mA_ 3035KT £5.95
® STABILISED POWER SUPPLY 3-30V/2.5A |
Ideal for hobbyist & protessional laboratory. Very
reliable & versatile design at an extremely reason-
able price. Short circuit protection. Variable DC
voltages (3-30V). Rated output 2.5 Amps. Large |
heatsink supplied. You just supply a 24VAC/3A
transformer. PCB 55xt12mm. Mains operation.
1007KT £16.95.

Room transmitters suppued with sensrive electret micraphone & battery hoider/chp. AR fransmit-
lersmnberwomdmanomnaryVHF/FM/amhemﬂs 108MHz. Avasabie in Kit Form (KT} or

Assembled & Tested (AS).

TELEPHONE SURVEILLANCE

@ MTTX - MINIATURE TELEPHONE TRANSMITTER Altaches
anyvhere lo phone ine Transmis onyy when phone e used!
Tune-in your radic and hear both parties 300m range Uses fine
as aenal & power source. 20x45mm 3016KT £8.95 AS3016
£14.95

@ TR!- TELEPHONE RECOROING INTERFACE Automabcalty
recond all conversations Connects between phone Ine & tape
recorder (ol suppeed) Operates recorders with 15-12V battery
systems. Powered lrom line 50x33mm 3033KT £9.95 AS3033
£18.95

@ TPA - TELEPHONE PICK-UP AMPLIFIER/WIRELESS
PHONE BUG Place pick-up cosl on the phone line or near phone
earprece and hear both sides of the conversation. J055KT £11.95
AS3055 £20.95

HIGH POWER TRANSMITTERS

@ 1 WATT FM TRANSMITTER Easy to construct Deirvers &
cnsp clear signal Two-stage circut Kit inciudes microphone and
requires a simple open dipole aenal 8-30VDC PCB 42x45mm.
1009KT £14.95

@ 4 WATT FM TRANSMITTER Compnses three RF
stages and an audio preampiifier stage. Piezoelecinc
microphone supplied of you can use a separate preampii-
fier circuit. Antenna can be an open dipole or Ground
Piane. ideal project for those who wish 1o gel started in the
fascinating world of FM broadcasting and want a good
basic circuit 10 experiment with. 12-18VDC. PCB
44x146mm. 1028KT, £22.95 AS1028 £34.95

@ 15 WATT FM TRANSMITTER (PRE-ASSEMBLED &
TESTEO) Four transistor based stages with Philips 8LY
88 in final stage. 15 Watts RF power on the ar. 88-
108MHz. Accepts open dipole, Ground Plane, /8, J, or
YAG) antennas 12-18VDC PCB 70:220mm SWS meter
needed for alignment. 1021KT £99.9

. SIHILAR TO ABOVE BUT 25W Oulpul 1031KT £109.95

@ STABILISED POWER SUPPLY 2-30V/5A As kit
1007 above but rated at 5Amp. Requires a
24VAC/5A transformer 1096KT £27.95.

® MOTORBIKE ALARM Uses a reliable vibration
sensor (adjustable sensitivity) to detect movement
of the bike to trigger the alarm & switch the output
relay to which a siren, bikes horn, indicators or
other warning device can be attached. Auto-reset.
6-12vDC. PCB 57x84mm. 1011KT £11.95 Box
2011BX £7.00

® CAR ALARM SYSTEM Protect your car from
theff. Features vibration sensor, courtesy/boot light
voltage drop sensor and bonnet/boot earth switch
sensor. Entry/exit detays, auto-reset and adjustable
alarm duration. 6-12V DC. PCB: 47mm x 55mm
1019KT £11.95 Box 2019BX £8.00

@ PIEZO SCREAMER 110dB of ear piercing noise.
Fits In box with 2 x 35mm piezo elements built into
their own resonant cavity. Use as an alarm siren or
Just tor tun! 6-9VDC. 3015KT £10.95

@ COMBINATION LOCK Versatile electronlic lock
compnsing main circult & separate keypad tor
remote opening of lock. Relay supplied 3029KT
£10.95

@ ULTRASONIC MOVEMENT DETECTOR Crystal
focked detector frequency for stability & reliabity PCB
75x40mm houses all components. 4-7m range.
Adjustable sensitivity Output will dnve external
relay/circuits. 9VDC. 3049KT £13.95

® PIR DETECTOR MODULE 3-lead assembled
unit just 25x35mm as used in commercial burglar
alarm systems. 3076KT £8.95

@ INFRARED SECURITY BEAM When the invisible
IR beam is broken a relay is tripped that can be used
to sound a belfl or alarm. 25 metre range. Mains
rated relays provided. 12VDC operation. 3130KT
£12.95

® SQUARE WAVE OSCILLATOR Generates
square waves at 6 preset frequencies in factors of 10
trom 1Hz-100KHz. Visuat output indicator. 5-18VDC.
Box provided. 3111KT £8.95

@ PC DRIVEN POCKET SAMPLER/DATA LOG-
GER Analogue voltage sampler records voltages
up to 2V or 20V over periods from milli-seconds to
months. Can also be used as a simple digital
scope to examine audio & other signals up to
about 5KHz. Software & D-shell case provided
3112KT £18.95

@ 20 MHz FUNCTION GENERATOR Square, tfi-
angular and sine waveform up to 20MHz over 3
ranges using ‘coarse’ and 'fine’ frequency adjust-
ment controls. Adjustable output from 0-2V p-p. A
TTL output is also provided for connection to a
frequency meter. Uses MAX038 IC. Plastic case
with printed frontrear panels & all components
provided. 7-12VAC. 3101KT £69.95

N
wgsh

30-In-ONE

Electronic Projects Lab

Great introduction to electronics. ideai for the budding elec-
tronics expert! Bulid a radlo, burglar alarm, water detector,
morse code practice circuit, simple computer circuits, and
much more! NO soldening, tools or previous electronics
knowledge required. Circuits can be built and unassembled
ropeatedly. Comprehensive 68-page manuat with explana-
tions, schematics and assembly diagrams. Suitable for age

104. Excellent for schools. Requires 2 x AA batteries.

ONLY £14.95 (phone for bulk discounts).

ORICS.COM
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Secure Online Ordering Facllitles
Full Kit Listing, Descriptions & Photos
Kit Documentation & Software Downloads
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‘PICALL PIC Programmer

Kit will program ALL 8°, 18, 28 and 40 piri
serial AND parallel programmed PIC
micro controllers. Connects to PC paralle!
port. Supplied with fully functional pre-
registered PICALL DOS and WINDOWS
AVR software packages, all components
and high quality DSPTH PCB. Also
programs certain ATMEL AVR, serial
EPROM 24C and SCENIX SX devices. New PIC’s can be added to the
software as they are released. Software shows you where to place
your PIC chip on the board for programming. Now has blank chip auto
sensing feature for super-fast bulk programming. *A 40 pin widge ZIF
socket is required to program 8 & 18 pin devices (availabie at £15.95).

3117KT ‘PICALL PIC Programmer Kit
AS3117 Assembled ‘PICALL PIC Programmer
AS3117ZIF | Assembled ‘PICALL PIC Programmer
ciw ZIF socket

£59.95
£69.95

£84.95

ATMEL 89xxxx Programmer

Powerful programmer for Atmel 8051
micro controller family. All fuse and
lock bits are programmable. Connects
to serial pot. Can be used with ANY
computer & operating system. 4 LEDs
to indicate programming status.
Supports  89C1051, 89C2051,
89C4051, 89C51, 89LV51, 89CS52,
89LV52, 89C55, 89LVS5, 8958252,
89LS8252, 89S53 & 89LSS53 devices. NO special software
required — uses any terminal emulator program (built into
Windows). NB ZIF sockets not included.

3123KT ATMEL 89xxx Programmer

AS3123 Assembled 3123

Atmel 89Cx051 and AVR programmers also available.

PC Data Acquisition & Control Unit

With this kit you can use a PC

parallel port as a real world

interface. Unit can be connected to a

mixture of analogue and digital

inputs from pressure, temperature,

movement, sound, light intensity,

weight sensors, etc. (not supplied) to

sensing switch ard relay states. It

can then process the input data and

use the information to control up to 11 physical devices such as
motors, sirens, other relays, servo moto's & two-stepper motors.

FEATURES:

@ 8 Digital Outputs: Open collector, 500mA, 33V max.

@ 16 Digital Inputs: 20V max. Protecticn 1K in series, 5-1V Zener to
ground.

@ 11 Analogue Inputs: 0-5V, 10 bit (SmV/step.)

® 1 Analogue Output: 0-2.5V or 0-10V. 8 bit (20mV/step.)

All components provided including a plastic case (140mm x 110mm x

35mm) with pre-punched and silk screened front/rear panels to give a

professional and attractive finish (see photo) with screen printed front

& rear panels supplied. Software utilites & programming examples

supplied.

3093KT PC Data Acquisition & Control Unit £99.95

AS3093 Assembled 3093 £124.95

See opposite page for ordering
Information on these kits
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ABC Mini ‘Hotchip’ Board

Currently tearning about
microcontrollers? Need to do
something more than flash a LED
or sound a buzzer? The ABC Mini
‘Hotchip’ Board is based on Atmel's
AVR 8535 RISC technology and
will interest both the beginner and
expert alike. Beginners will find that
they can write and test a simple
program, using the BASIC
programming language, within an
hour or two of connecting it up.
Experts will like the power and flexibility of the ATMEL microcontroller,
as well as the ease with which the little Hot Chip board can be
“designed-in” to a project. The ABC Mini Board ‘Starter Pack' includes
just about everything you need to get up and experimenting right
away. On the hardware side, there’s a pre-assembled micro controller
PC board with both parallel and serial cables for connection to your
PC. Windows software included on CD-ROMN features an Assembler,
BASIC compiler and in-system programmer The pre-assembled
boards only are also available separately.

‘-é

ABCMINISP
ABCMINIB

ABC MINI Starter Pack
ABC MINI Board Only

Advanced Schematic Capture
and Simulation Software

IS T R —— . (O] x|

M B £& Zocn Gmusnon Qosons Jook wnsov twp B O 10 KGR ¥ L0 o

QFER I ENTCAMETEAEAREY o mE oLy
ﬂ‘““‘ Advanced Schematic Capture, Simulation, PCB Layout 3‘

— ._"] Advanced Hierarchial Scnematlc Capture Includes
Graphical Library Browssr and Device Seaicher Device

visuat
Library Editor Spice and 2CB Netlst Generation Over T000
| device models Model ImEort Wizard aliows you to download

and import modeis from device manutacturers web page

* Advanced 32-bit Analog Digttal, and Mixed Mode Simulation

* Virtual Instruments’ Ohm/Voitage/Current/Power Mult: meter
shows complex Votage Current Phase Magnitude etc

* Buit in 64-Channel Rea -Time Wirtual Oscilloscope

* Buit in Dighal Logic Analyzer allows you to set breakpoints

* Supports Advanced BSiM3v3, BSIM4, and SO) Models

M 21 Different anatysis typrs including advanced Monte CarloAWC

- PCB design w 0 255 layers 32°x32" boards 001" resolution
- . Viewer, T of Parts'!!

VisualSpice Software Purchasing Options
Personal Edition £74.95 Standard Edrtion £149.95
Professional Edition £2.24.95 {(see web or call for full Getallsy

Serial Port isolated I/O Controller

Kit provides eight 240VAC/12A

(110VAC/15A) rated relay outputs and

four optically isolated inputs. Can be

used in a variety of control and

sensing applications including load

switching, external switch input

sensing, contact closure and external

voltage sensing. Programmed via a

computer serial port, it is compatible with ANY computer &
operating system. After programming, PC can be disconnected.
Serial cable can be up to 35m long, allowing ‘remote’ control.
User can easily write batch file programs to control the kit using
simple text commands. NO special software required — uses any
terminal emulator program (built into Windows). All components
provided including a plastic case with pre-punched and silk
screered frontrear panels to give a professional and attractive
finish (see photo).

3108KT
AS3108

Serial Port Isolated I/O Controller Kit
Assembled Serial Port Isolated /O Controller
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tronic Surveillanc

ipment Kits from the UK’s No.

lier

SUMA DESIGNS has been supplying professional quality electronic surveillance equipment kits for over 20 years. Whether your
requirement is hobbyist, amateur or professional you can be sure that you are buying from a company that knows the business.
We ONLY sell surveillance products, no alarms, disco lights or computer bits. All of our kits are designed for self assembly and
are well tried, tested and proven. All kits are supplied complete with top grade components, fibreglass PCB, full instructions,
circuit diagrams and assembly details. Unless otherwise stated all transmitter kits are tuneable and can be received using an

ordinary VHF FM radio.

UTX Ultra-minlature Room Transmitter

At less than 1/2 the size of a postage stamp the UTX is the smallest room
transmitter kit in the worldl Incredible 10mm x 20mm inciuding
microphone, 3-12V operation. Range up to 500m

MTX Micro-minjature Room Transmitter
Our best selling room transmitter kit. Just 1 7mm x 1 7mm including mic.
Extremely sensitive. 3-12V operation. Range up to 1000m. . .£14.95

STX High-performance Room Transmitter

High performance transmitter with buffered output for greater stability and
range. Measures Just 22mm x 22mm including mic. 6-12V operation.
Range up to 1500mM. .. ... ... ... ... £16.95

VT500 High-power Room Transmitter

Our most powerful room transmitter with around 250mw of output
power. Excellent range and penetration. Size 20mm x 40mm, 6-12V
operation. Range up to 3000m. .. ... ... £17.95

VXT Volce-activated Room Transmitter

Triggers only when sounds are detected by on-board mic. Variable
trigger sensitivity and on-time with LED trigger indicator. Very low
standby current. Size 20mm x 67mm, 9V operation, range up to

HVX400 Mains Powered Room Transmitter
Connects directly to 240V AC supply. Ideal for long-term monitoring. Size
30mm x 35mm, range up to 500m. . ... ... £21.95

SCRX Subcarrler Scrambled Room Transmitter

To increase the security of the transmission the audio is subcarrier
modulated. Receiver now requires the decoder module (SCOM) connected
to allow monitoring. Size 20mm x 67mm, 9V operation, up to 1000m
range.

SCDM Subcarrier Decoder for SCRX

Connects to earphone socket on receiver and provides decoded audio
output to headphones. Size 32mm x 70mm, 9-12V operation. . .£27.95

UTLX Ultra-miniature Telephone Transmitter

Smallest kit available. Connects onto telephone line, switches on and off
automatically as phone is used. All conversations transmitted. Size 10mm x
20mm, powered from line, up to 500m range. ............. £13.95

TLX700 Micro-minlature Telephone Transmitter
Best selling kit. Performance as UTLX but easier to assemble as PCB is 20mm

High-performance transmitter with buffered output for greater stability
and range. Connects onto telephone line and switches on and off
automatically as phone is used. Both sides of conversation transmitted
up to 1000m. Powered from line. Size 22mm x 22mm. .£16.95

TO ORDER:

Post, fax or telephone your order direct to our sales office. Payment can be
Credit card (Visa or Mastercard), Postal Order, cash (please send registered) or
cheques. Kits despatched same day {cheques need clearing). All orders sent by
recorded or registered post. Please add postage as follows:

ORDER UP TO £30.00: To UK £2.50  To EUROPE £5.50 All other £7.50
ORDERS OVER £30.00: To UK £3.65 To EUROPE £7.50 Al others call
Overseas customers please use credit cards or send sterling cheque
or bank draft. —WSA

SUMA
DESIGNS
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Dept. EE, The Workshops, 95 Main Road,
Baxterley, Warwickshire, CV9 2LE, U.K.
Website: www.suma-designs.co.uk

PTS7 Automatic Telephone Recording Interface

Connects between telephone line {anywhere} and normal cassette
recorder. Automatically switches recorder on and off as phone is used.
Both sides of any conversation recorded. 9V operation, size 20mm x

CD400 Pocket Size Bug Detector/Locator

LED and piezo bleeper pulse siowly. Pulse rate and tone pitch increase as
signal source is approached. Variable sensitivity allows pinpointing of signal
source. 9V operation, size 45mm x 54mm.

CD500 Professional Bug Detector/Locator

Murticolour bargraph LED readout of signal strength with variable rate
bleeper and variable sensitivity allows pinpointing of any signal source.
When found, unit is switched into AUDIO CONFIRM mode to distinguish
between bugging devices and legitimate signals such as pagers, cellphones
etc. Size 70mm x 100mm. 9V operation

QTX180 Crystal Controlled Room Transmitter

Narrow band FM crystal transmitter for ultimate in privacy. Output
frequency 173.225 MHz. Designed for use with QRX180 receiver unit. Size
20mm x 67mm, 9V operation, range up to 1000m

QLX180 Crystal Controlled Telephone Transmitter
Specifications as per QTX180 but connects onto telephone line to allow
moritoring of both sides of conversations. . .......... ....£44.95

QSX180 Line Powered Crystal Telephone Transmitter
Connects onto telephone line, switches on and off as phone is used. Power is
drawn from line. Qutput frequency 173.225 MHz. Designed for use with
QRX 180 receiver. Size 32mm x 37mm. Range up to 500m. .

QRX180 Crystal Controlied FM Recelver

Specifically designed for use with any of the SUMA ‘O’ range kits. High
sensitivity design. Complex RF front end section supplied as pre-built and
aligned sub-assembly so no difficuit setting up. Headphone output. PCB
size 6Omm x 75mm. 9V operation. . .. ... .. ... £69.95

TKX900 Signalling/Tracking Transmitter

Transmits a continuous stream of audio bleeps. Variable pitch and bleep
rate. ideal for signalling, alarm or basic tracking uses. High power output.
Size z5mm x 63mm), 9-12V operation, up to 2000m range

MBX-1 HI-Fl Micro Broadcaster

Connects to headphone socket of CD player, Walkman or Hi-Fi and
broacicasts your favourite music around house and garden up to 250m.
Size 27mm x 60mm, 9V operation. .. ............. .. ... £22.95

DLTX/RX Radlo Remote Switch System

Two kits, transmitter sends a coded signal (256 selectable codes) when button
pressed. Receiver detects signal, checks code and activates relay. Can be set to
be momentary or toggle (orvoff) operation. Range up to 100m, 9V operation
on both units. TX 45mm x 45mm), RX 35mm x 90mm. .£44.95

SEND 2 x 1st CLASS STAMPS FOR OUR 2000 KIT CATALOGUE
CONTAINING FULL DETAILS OF THESE AND OTHER KITS.
A EUILD-UP SERVICE IS AVAILABLE ON ALL OF OUR KITS, DETAILS IN
CATALOGUE. VISIT OUR WEBSITE: www .suma-designs.co.uk
Please note: Some of our part numbers are being unscrupulously used by
other companies selling kits eg. MTX, VXT. DO NOT BE MISLEADI These are
NOT GENUINE SUMA KITS which are only available direct from us or our
appointed distributors
If you wish to collect kits direct from our office
PLEASE TELEPHONE

TEL/FAX: 01827 714476
{24 HOUR ORDERLINE)
email: sales@suma-designs.co.uk
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£1 BARGAIN PACKS
Selected ltems

HIVAC NUMICATOR TUBE, Hivac ref XN3. Order
Ref: 865.

2IN. ROUND LOUDSPEAKERS. 502 coil. Pack of
2. Order Ref: 908.

2IN ROUND LOUDSPEAKERS. 8Q. Pack of 2.
Order Ref: 908/8.

5K POT, standard size with DP switch, good
length %in. spindle, pack of 2. Order Ref: 11R24.
13A PLUG, fully legal with insulated legs, pack of
3. Order Ref: GR19.

OPTO-SWITCH on p.c.b., size 2in. x 1in., pack of
2. Order Ref: GR21.

1000W FIRE SPIRALS. In addition to repairing
fires, these are useful for making high current
resistors. Price 4 for £1. Order Ref: 223,
BRASS-ENCASED ELEMENT. Mains working,
80W standard replacement in some fridges but
very useful for other heating purposes. Price £1
each. Order Ref: 8.

PEA LAMPS, only 4mm but 14V at 0-04A, wire
ended, pack of 4. Order Ref: 7RC28.

HIGH AMP THYRISTOR, normal 2 contacts from
top, heavy threaded fixing underneath, think
aan rage to be at least 25A, pack of 2. Order Ref:
7FCA43.

BRIDGE RECTIFIER, ideal for 12V to 24V charg-
er at 5A, pack of 2. Order Ref: 1070.

TEST PRODS FOR MULTIMETER with 4mm
so%cg(ets‘ Good length very flexible lead. Order Ref:

LUMINOUS ROCKER SWITCH, approximataly
30mm square, pack of 2. Order Ref: D64.

30A PANEL MOUNTING TOGGLE SWITCH.
Double-pole. Order Ref: 166.

SUB MIN TOGGLE SWITCHES. Pack of 3. Order
Ref: 214,

HIGH POWER 3in. SPEAKER (11W 8ohm). Order
Ref: 246.

MEDIUM WAVE PERMEABILITY TUNER. It's
almost a complete radio with circuit. Order Ref:
247.

MAINS MOTOR with gearbox giving 1 rev per 24
hours. Order Ref: 89.

ROUND POINTER KNOBS for flatted %in. spin-
dles. Pack of 10. Order Ref: 295,

CERAMIC WAVE CHANGE SWITCH. 12-pole, 3-
way with %in. spindle. Order Ref: 303.
REVERSING SWITCH. 20A double-pole or 40A
single pole. Order Ref: 343,

LUMINOUS PUSH-ON PUSH-OFF SWITCHES.
Pack of 3. Order Ref: 373.

SLIDE SWITCHES. Single pole changeover. Pack
of 10. Order Ref: 1053.

PAXOLIN PANEL. Approximately 12in. x 12in.
Order Ref: 1033.

CLOCKWORK MOTOR. Suitable for up to 6
hours, Order Ref: 1038.

TRANSISTOR DRIVER TRANSFORMER.
Maker's ref. no. LT44, impedance ratio 20k ohm to
1k ohm; centre tapped, 50p. Order Ref: 1/23R 4.
HALL EFFECT DEVICES, mounted on small
heatsink, pack of 2. Order Ref: 1022,

12V POLARISED RELAY, 2 changeover contacts.
Order Ref: 1032.

PROJECT CASE, 95mm x 66mm x 23mm with
removable lid held by 4 screws, pack of 2. Order
Ref: 876.

LARGE MICROSWITCHES, 20mm x 6mm X
10mm, changeover contacts, pack of 2. Order Ref:
826.

PIEZO ELECTRIC SOUNDER, also operates effi-
ciently as a microphone. Approximately 30mm
diameter, easily mountable, 2 for £1. Order Ref:
1084.
LIQUID CRYSTAL DISPLAY on p.c.b. with i.c.s
etc. to drive it to give 2 ~ows of 8 figures or letters
with data. Order Ref: 1085.
F 350V ELECTROLYTICS, pack of 2. Order
ef: 987.
WHITE PROJECT BOX, 78mm x 115mm x 35mm.
Order Ref: 106.
I.F. TRANSFORMERS, 465kHz, pack of 4. Order
Ref: 40.
AIR-SPACED TUNER, 20pF with %in. spindle.
Order Ref: 182.
PUSH ON TAGS, for 4in. spades, pack of 100.
Order Ref: 217.
FERRITE AERIAL with medium and long wave
coils, solder tags and mounting clips. Order Ref:
7/RC18.
LEVER-OPERATED MICROSWITCHES, ex-
equipment, batch tested, any faulty would be
replaced, pack of 10. Order Ref: 755.

SPECIAL SUMMER OFFER

Here’s a lot of buy-one-get-one-free offers for the months of July and August, so
here’s some real bargains not to be missed.

COMPUTER DUST COVER

22in. long, 14in. wide, 6in. deep, nicely
boxed, £1. Order Ref: D204.

12V 2A DC POWER SUPPLY

Cased with internal fuse, £6. Order Ref:
6P23.

SAFETY LEADS

Coiled, stretches to 3m, £1. Order Ref:
846,

DITTO but 3-core 13A, stretches to 1m,
£1. Order Ref: 847.

POWER SUPPLIES

Cased with D.C. output, 4.5V 150mA, £1.
Order Ref: 104.

6V 700mA, cased, £1. Order Ref: 103.
9V 150mA, £1. Order Ref: 733.

9V 200mA, £2. Order Ref: 2P114.

24V 200mA, £2. Order Ref: 2P4.

9-5V 500mA, AC output, £1.50. Order
Ref: 1.5P97.

PM LOUDSPEAKER

6in. x 4in., 4ohm, £1. Order Ref: 242.
HORN SPEAKER

8ohm, £3. Order Ref: 3P82.
LOUDSPEAKER CROSSOVER

40W, £1. Order Ref: 23.

1000W FIRE SPIRALS

Pack of 4, £1. Order Ref: 223.

BIG PULL SOLENOID

Mains operated, £1. Order Ref: 871.

BIG PUSH SOLENOID

Main operated, £1. Order Ref: 872.
DYNAMIC MICROPHONE

5000hm, plastic body with black mesh
head and on/off switch, £2. Order Ref:
2P220,

FLASHING BEACON

12V for cars, £5. Order Ref: 5P267.
LIGHT ALARM

Warns when cupboard door opens, etc.
£3. Order Ref: 3P155.

WATER LEVEL ALARM

For wall mounting over bath, etc.,
adjustable for water level, £3. Order Ref:
3P156.

SOLAR KIT

To make aeroplane, £7.50. Order Ref:
7.5P2.

FULL-WAVE BRIDGE RECTIFIER

35A 600V, £2. Order Ref: 2P474.
TELEPHONE ANSWERING MACHINE
Complete with power supply, £12. Order
Ref: 12P38.

ROTEL HAIR CUTTER AND

TRIMMER OUTFIT

Cutter and 8 accessories, £7.50. Order
Ref: 7.5P16.

LIGHT DIMMERS

Replace a standard wall switch. One of
each: red, yellow, green, blue, £2 each.
Order Ref: 2P380.

TELEPHONE EXTENSION LEAD

Plugs into BT socket, £2. Order Ref:
2P338.

ENGINEER’S 13A BENCH PANEL
Accepts 2 x 13A plugs individually
switched and illuminated, £2. Order Ref:
2P461.

TIME ON MAINS SWITCH

Can be set anywhere from 0 to 90 mins.
and has calibrated knob, £2. Order Ref:
2P90.

QUICK HOOK-UPS

10 leads each with an insulated crocodile
clip each end, £2 a set. Order Ref:
2P459.

MINI MAINS MOTOR WITH GEARBOX

1 rev per hour, £1. Order Ref: 500.

1/3 of a rev per minute, mains operated,
£2. Order Ref: 2P460.

15 revs per minute, £2. Order Ref:
2P321.

IN-CAR UNIT

12V-6V, plugs into lighter socket, £2.
Order Ref: 2P315.

INSTRUMENT LEAD

2m long, white, £1. Order Ref: 8TOP1.
TRANSISTOR AMPLIFIER

By Newmarket, 12V operated, 3V output,
£2. Order Ref: 1/26L2.

ULTRASONIC CAR OR HOUSE ALARM
Operates from its own battery. Nicely
cased, is reasonably loud or can be
coupled to external horn, £10. Order Ref:
10P76.

UNDERDOME BELL

Friedland, transformer or battery operat-
ed, £5. Order Ref: 5P232,

MAINS KLAXON TYPE ALARM

Free standing, £5. Order Ref: 5P226.
METAL BOX WITH LID

Slightly sloping, size 8in. x 3in. x 4in.
approximately, £1. Order Ref: 209.
CLOCK MODULE

2in. l.c.d. display, requires 1.5V battery,
goes back to zero when switched off so
ideal for timing operations. Also has
panel for other switching operations, £2.
Order Ref: 2P307.

BELT-DRIVEN COUNTERS

For tape decks, etc., 2 for £1. Order Ref:

26.

MAINS OPERATED COUNTERS

6 digit, even numbers, £1. Order Ref: 28.
12V AXIAL FAN

Approximately 3in. x 3in., will suck or
blow, £4. Order Ref: 4P65.
HEADPHONES

Extra lightweight, stereo, £1 per pair.
Order Ref: 898.

W-SHAPED FLUORESCENT TUBE
30W or 40W, ideal to light house name,
etc., £2. Order Ref: 2P314,
REVERSIBLE MAINS MOTOR
Beautifully made by the Japanese, prob-
ably about %h.p. with a good length
spindle, £4. Order Ref: 4P94.

PACK OR 5 ADAPTORS

Each takes 2 x 13A plugs, £2. Order Ref: |
2P187. |
TIME AND SET SWITCH

15A mains, £2. Order Ref: 2P104.
CLOCKWORK TIME SWITCH
Calibrated, settable up to 90 mins. Will
switch 25A, £2. Order Ref: 2P90.
CASED POWER SUPPLIES which, with
a few small extra components and a bit of
modifying, would give 12V at 10A.
Originally £9.50 each, now 2 for £9.50.
Order Ref: 9.5P4.

3-OCTAVE KEYBOARD with piano size
keys, brand new, previous price £9.50,
now 2 for the price of one. Order Ref:
9.5P5,

ONE %HP MAINS MOTOR. Completely
encased with good length spindle,
£14.50. Order Ref: 14.5P1. Note these
are heavy and only one can be included
in our standard £4.50 parcel, so sorry if
you can't collect then you must add £4.50
for each motor you order.

VERY SMALL 12V RELAY. About the
size of an OXO cube but 8A changeover,
sealed, p.c.b. mounting, 75p each. Order
Ref: FR16.

TERMS
Send cash, PO, cheque or quote credit card number -
orders under £25 add £4.50 service charge.

J & N FACTORS
Pligrim Works (Dept.E.E.)
Stairbridge Lane, Boiney

Sussex RH17 5PA
Telephone: 01444 881965
E-maill: jnfactors@aol.com
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GENT

ELECTRONICS

Tel 01283 565435 Fax 546932
http://www.magenta2000.co.uk

E-mail: sales @ magenta2000.co.uk
LT D

EE228 135 Hunter Street, Burton-on-Trent, Staffs. DE14 2ST

All Prices include V.A.T. ADD £3.00 PER ORDER P&P. £6.99 next day

VISA

S

MAIL ORDER ONLY e CALLERS BY APPOINTMENT

EPE MICROCONTROLLER

P... TREASURE HUNTER
The latest MAGENTA DESIGN - highly
stable & sensitive — with I.C. control of all
timing functions and advanced pulse
separation techniques.
® High stability

drift cancelling
® Easy to build

& use
® No ground

effect, works

in seawater

o Detects gold,
silver, ferrous &
non-ferrous
metals

® Efficient quartz controlled
microcontroller pulse generation.

o Full kit with headphones & all
hardware

KIT 847

PORTABLE ULTRASONIC
PEsT SCARER

A powerful 23kHz ultrasound generator in a
compact hand-held case. MOSFET output drives
a special sealed transducer with intense pulses
via a special tuned transformer. Sweeping
frequency output is designed to give maximum
output without any special setting up.

DEVELOPMENT

68000 TRAINING KIT

o NEW PCB DESIGN

* 8MHz 68000 16-BIT BUS

® MANUAL AND SOFTWARE

e 2 SERIAL PORTS

e PIT AND /O PORT OPTIONS
® 12C PORT OPTIONS

KIT 621
», £99.95

+ ON BOARD

5V REGULATOR
¢ PSU £6.99

¢ SERIAL LEAD £3.99

v

Stepping Motors N/

_— = )
MD38...Mini 48 step...£8.65 |
MD35...Std 48 step...£9.99 ml il
MD200...200 step...£12.99 ad
MD24...Large 200 step...£22.95

PIC PIPE DESCALER

e SIMPLE TO BUILD o SWEPT
o HIGH POWER QUTPUT  FREQUENCY
® AUDIO & VISUAL MONITORING

An affordable circuit which sweeps
the incoming water supply with
variable frequency electromagnetic
signals. May reduce scale formation,
dissolve existing scale and improve
lathering ability by altering the way
salts in the water behave.

Kit includes case, P.C.B., coupling
coil and all components.

High coil current ensures maximum

effect. L.E.D. monitor.
KIT 868 ...... .£22.95 POWER UNIT......£3.99

MICRO PEsT
SCARER

Our latest design — The ultimate
scarer for the garden. Uses
special microchip to give random
delay and pulse time. Easy to
build reliable circuit. Keeps pets/
pests away from newly sown areas,
play areas, etc. uses power source
from 9 to 24 volts.

o RANDOM PULSES

o HIGH POWER

o DUAL OPTION

KIT867.......c0iiviiiiiiiiiannannnn
KIT+SLAVEUNIT.................... £32.50

EPE
TEACH-IN
2000

Full set of top quality NEW
components for this educa-
tional series. All parts as
specified by EPE. Kitincludes
breadboard, wire, croc clips,
pins and all components for
experiments, as listed in
introduction to Part 1.

“Batteries and tools not included.

TEACH-IN 2000 -
KT 879 £44.95
muiLTiMeTer £14.45

WINDICATOR

A novel wind speed indicator with LED readout. Kit comes
complete with sensor cups, and weatherproof sensing head.
Mains power unit £5.99 extra.

KIT856........000000eeeiieannnennes £28.00

SPACEWRITER ‘&%
An innovative and exciting project. ol"
Wave the wand through the air and ’%"),)'
your ge app: Prog £ %
to hold any message up to 16 digits long. Q}{
Comes pre-loaded with “MERRY XMAS". Kit %k
includes PCB, all components & tube plus 1‘%\
instructions for message loading. %1_

KIT849............ £16.99

% TENS UNIT %

DUAL OUTPUT TENS UNIT
As featured in March ‘97 issue. j e;cs(r:géis

Magenta have prepared a FULL KIT for this. \ "gq 5
excellent new project. All components, PC8, =
hardware and electrodes are included.
Designed for simple assembly and testing and
providing high level dual output drive.

KIT 866. . Fuli kit including four electrodes £32.90

12V EPROM ERASER

A safe low cost eraser for up to 4 EPROMS at a
time in less than 20 minutes. Operates from a
12V supply (400mA). Used extensively for mobile
work - updating equipment in the field etc. Also in
educational situations where mains supplies are
not allowed. Safety interlock prevents contact
with UV.

KIT790............ £29.90

1000V & 500V INSULATION
TESTER

Superb new design. Regulated
output, efficient circuit. Dual-scale
meter, compact case. Reads up to
200 Megohms.

Kit includes wound ccil, eut-out
case, meter scale, PCB & ALL
components.

KIT848......... ...£32.95

SUPER BAT
DETECTOR

1 WATT O/P, BUILT IN
SPEAKER, COMPACT CASE
20kHz-140kHz
NEW DESIGN WITH 40kHz MIC.

A new circuit using a
‘full-bridge’ audio

amplifier i.c., internal

speaker, and

headphoneftape socket. \
The latest sensitive

transducer, and ‘double ey

balanced mixer give a
stable, high perfor-
mance superheterodyne design.

KIT861...........£24.99

ALSO AVAILABLE Built & Tested. . . £39.99

MOSFET Mkl VARIABLE BENCH
POWER SUPPLY 0-25V 2-5A

Based on our Mk1 design and
preservin&all the features, but
now  wi switching pre-
regulator for much higher effi-
ciency. Panel meters indicate
Volts and Amps. Fully variable
down to zero. Toroidal mains
transformer.  Kit  includes
punched and printed case and
all parts. As featured in April
1994 EPE. An essential piece
of equipment.
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EPE
T PROJECT
PICS

Programmed PICs for
all* EPE Projects
16C84/18F84/16C71
Al £5.90 each
PIC16F877 now in stock
£10 inc. VAT & postage
(*some projects are copyright)

ULTRASONIC PEsT SCARER

Keep pets/pests away from newly
sown areas, fruit, vegetable and
flower beds, children’s play areas,
patios etc. This project produces
intense pulses of ultrasound which
deter visiting animals.

e KIT INCLUDES ALL
COMPONENTS, PCB & CASE

e EFFICIENT 100V
TRANSDUCER OUTPUT

o COMPLETELY INAUDIBLE
TO HUMANS

KIT812......

e UP TO 4 METRES
RANGE

e LOW CURRENT
DRAIN
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SIMPLE PIC PROGRAMMER
INCREDIBLE LOW PRICE! Kit 857 £12.99

Power Supply £3.99

EXTRA CHIPS:
PIC 16F84 £4.84

INCLUDES 1-PIC16F84 CHIP
SOFTWARE DISK, LEAD
CONNECTOR, PROFESSIONAL
PC BOARD & INSTRUCTIONS

Based on February "96 EPE. Magenta designed PCB and kit. PCB
with ‘Reset’ switch, Program switch, 5V regulator and test L.E.D.s,
and connection points for access to all A and B port pins.

PIC 16C84 DISPLAY DRIVER

INCLUDES 1-PIC16F84 WITH Kit 860 £19.99

DEMO PROGRAM SOFTWARE — Y
Power Supply £3.

DISK, PCB, INSTRUCTIONS WS Tooit S99
AND 16-CHARACTER 2-LINE FULL PROGRAM SOURCE

CODE SUPPLIED - DEVELOP

ECOIDISETAY YOUR OWN APPLICATION!

Another super PIC project from Magenta. Supplied with PCB, industry
standard 2-LINE x t6-character display, data, all components, and
software to include in your own programs. Ideal development base for
meters, terminals, calculators, counters, timars — Just waiting for your
application!

PIC 16F84 MAINS POWER 4-CHANNEL
CONTROLLER & LIGHT CHASER

e WITH PROGRAMMED 16F84 AND DISK WITH
SOURCE CODE IN MPASM

e ZERO VOLT SWITCHING
MULTIPLE CHASE PATTERNS

¢ OPTO ISOLATED
5 AMP QUTPUTS

e 12 KEYPAD CONTROL

e SPEED/DIMMING POT.

o HARD-FIRED TRIACS

Kit 855 £39.95

Now features full 4-channel
chaser software on DISK and
pre-programmed PIC16F84
chip. Easily re-programmed
for fmur own applications.
Software source code is fully
‘commented’ so that it can be
tollowed easily.

LOTS OF OTHER APPLICATIONS

ICEBREAKER
DD0ODO00Oo000

PIC Real Time
In-Circuit Emulator

@ Icebreaker uses PIC16F877 in circuit debugger

@ Links to Standard PC Serlal Port (lead supplied)

@ Windows™ (95+) Software included

@ Works with MPASM and MPLAB Microchip software

@ 16 x 2 L.C.D., Breacboard, Relay, /O devices and patch leads supplied

As featured in March '00 EPE. Ideal for beginners AND advanced users.

Programs can be written, assembled, downloaded into the microcontroller and run at full
speed (up to 20MHz), or one step at a time.

Full emulation means that all I/O ports respond exactly and immediately, reading and
driving external hardware.

Features include: Reset; Halt on external pulse; Set Breakpoint; Examine and Change
registers, EEPROM and program memory; Load program, Single Step with display of
Status, W register, Program counter, and user selected 'Watch Window’ registers.

KIT 900...£34.99

POWER SUPPLY £3.99 STEPPING MOTOR £5.99

Tel: 01283 565435 Fax: 01283 546932
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EPE PIC Tutorial

At last! A Real, Practical, Hands-On Seriés
° r ming from scr: i 16F84

e Sta lighting l.e.d.s an torials t
i ri

System.
PIC TUTOR Bo. with Swi s, l.e.d.
board programmer

PIC TUTOR BOARD KIT

includes: PIC16F84 Chip, TOP Quality PCB printed with
Component Layout and all components* (*not ZIF Socket or
Displays). Included with the Magenta Kit is a disk with Test
and Demonstration routines.

KIT 870 .... £27.95, Built & Tested .... £42.95
Optional: Power Supply — £3.99, ZIF Socket - £9.99
LCD Display £7.99 LED Display £6.99
Reprints Mar/Apr/May 98 — £3.00 set 3

PIC TOOLKIT V2

e SUPER UPGRADE FROM V1 e 18, 28 AND 40-PIN CHIPS
READ, WRITE, ASSEMBLE & DISASSEMBLE PICS
SIMPLE POWER SUPPLY OPTIONS 5V-20V
ALL SWITCHING UNDER SOFTWARE CONTROL
MAGENTA DESIGNED PCB HAS TERMINAL PINS AND
OSCILLATOR CONNECTIONS FOR ALL CHIPS
® INCLUDES SOFTWARE AND PIC CHIP

KIT 878 . .. £22.99 with 16F84 . .. £29.99 with 16F877

SUPER PIC PROGRAMMER

e READS, PROGRAMS, AND VERIFIES

o WINDOWS® SOFTWARE

® PIC16C6X, 7X, AND 8X

e USES ANY PC PARALLEL PORT

e USES STANDARD MICROCHIP e HEX FILES

e OPTIONAL DISASSEMBLER SOFTWARE (EXTRA)

e PCB, LEAD, ALL COMPONENTS, TURNED-PIN
SOCKETS FOR 18, 28, AND 40 PIN ICs

e SEND FOR DETAILED | Kit 862 £29.99
INFORMATION — A

SUPERB PRODUCT AT Power Supply £3.99

AN UNBEATABLE LOW DISASSEMBLER

PRICE. SOFTWARE £11.75
PIC STEPPING MOTOR DRIVER
INCLUDES PCB, Kit 863 £18.99

PIC16F84 WITH

DEMOARDGlAM, [ FULL SOURCE CODE SUPPLIED
INSTRUCTIONS ALSO USE FOR DRIVING OTHER
AND MOTOR. POWER DEVICES e.g. SOLENOIDS

Another NEW Magenta PIC project. Drives any 4-phase unipolar motor — up
to 24V and 1A. Kit includes all components and 48 step motor. Chip is
pre-programmed with demo software, then write your own, and re-program
the same chip! Circuit accepts inputs from switches etc and drives motor in
response. Also runs standard demo sequence from memory.

8-CHANNEL DATA LOGGER

As featured in Aug./Sept. ‘99 EPE. Full kit with Magenta
redesigned PCB — LCD fits directly on board. Use as Data

Lo?ger or as a test bed for many other 16F877 projects. Kit
includes programmed chip, 8 EEPROMs, PCB, case and all components.

KIT 877 £49.95 inc. 8 x 256K EEPROMS

All prices include VAT. Add £3.00 p&p. Next day £6.99

E-mail: sales@magenta2000.co.uk
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45438 £0.47 741502 £0.22 ADBIIN  £6.24 TRA%089A £127 N5408 £0.11 %W Metol Film 1% E24 Series  1062-1M  £0.04 Each, £1.72 per 100
43258 £0.32 741503 £029 ADBI2AN  £6:32 [D8: §5°03 6A05 £0.27 ;W Carbon Film 5%~ E12 Series 10.10M  £0.02 Each, £0.95 per 100
45568 £0.40 741304 £022 ADBIJAN  £3.19 JED3718DP £5.03 ¢a) £0.27 25W Wirewound 5%  E12 Series  0£11-2202  £0.23 Each’
4566B £1.96 741505 £0.14 AD820AN  £3.41 EAS115 £€3.11 42 £0.27 TW, 2W & 5W glso in'stock - selecied volues only, conloct soles dept. tor detoils.
45848 £0.27 741508 £0.23 ADEIDAN  £5.20 TLOSICP  £0.37 4Aq £0.28 Preset Reslstors - Please State Valwe Requ red
45858 £0.47 741509 47 .00 4A4 5 nclosed, 10mm Square Horz / Vert. Q - 5 5 acl
47248 £0.94 74t ?0 58]2; ﬁggggﬂm Eg:“ tgggg:‘ gggg 6A8 Eg %8 Ekelle'or(\j llgmm ES)»o Ho;‘zonn/:IV }80d - {Mgg HVW 58 }? Eocn
i : i 071CP  £0.38 ¢Al £0.35 Sub-min, 6mm Dig, Horizontal E3 2000-1M0 0.1W £0.13 Each
01058 EggfaRl) Rz ADBIZN 393 ILo72CN  £031 A}g7 Eg.g)o m"u“.?\}?n }"éﬁm'é’quo?%z?gx"e\dirst. B loouMoosw  £08 Egﬁn
ﬁg};ég 58316 ;ﬁt }3 Eg%g ﬁgﬁggggﬁ gggg 81 £0.29 ﬁ]gg ;;0_']38 ’;';:r 5m2'o?r.°-"3|.2.. “:fo Vuiuo Requ rec o8 Foc
74 Seri 741815 £0.21 ADM232AA £355 TLOB2CN  £0.35 BATA) £0.12 Single Gang .7 Shaft, 25mm Dia. 4700-2M2 Linear £0.56 Each
Tt ool HEABIEN BO AR B Bl SRS R w e ol B
X . b ongn” b ia. - inear .
741521 £020 ADME9DAN £5113 117705ACP £0.82 Bavds  £o'a0 Dool Gang’” Shaft, 20mm Dia. 10k-1M0 Logarithmic  £1.34 Each
74526 £0.17 ADMG9IAN £4.48 ol Gang/4
SAMEDAY 740827 £0.25 ADM49SAN £6.48 LC271 £0.63 BAT8S £0.12 Switched 4" Shaft, 20mm Dia. 1k0-2M2 Linear £1.92 Eac|
DESPATCH 740530 £0.20 ADMB9IAN £3.58 LC272 £0.90 gav21 £0.07 Switched %’ Shoft, 20mm Dia. 4k7-2M2 Logarithmic £1.92 Each
741932 £021 CA741CE  £0.24 TS555CN  £0.34 BAW6?2 £0.07 PCB Mount, Splined Shoft, 16mm Dia. 470Q-1M0 Linear £0.48 Each
No Mintmum 7/ /235 £0.31 CA747CE  £0.39 TMPO1FP  £5.60 BAX13 £0.05 PCB Mount, Splined Shaft, 16mm Dia. 4709 ,4k7 100k 1M0 Log £0.48 Each
Order Valve ;233 £018 CA3046 £0'27 ULN2003 ~ £0.40 gaX14 €0°05 Dual PCB, $plined Shaft, {6mm Dia. " 10k,50k100k,500k Lin -84 Each
RPN 4 §135 ULN2004A £0.44 Y124 £0.13 Dual PCB, Splined Shoft, 16mm Dia. 10k,50k,100k,500k Log £0.84 Each
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TIME OUT

Occasionally technology overtakes us, it has with this month’s Digitimer project.
Before undertaking the design, the author asked Sky if this was a facility which they
were likely to add to their digital service, they told him they had no plans to do so.
However, within days of us accepting the project for publication Sky introduced a
similar, though not so versatile, function within their software.

So what should we do, scrap the project or go ahead? As you can see we have decid-
ed to go ahead with publication. This decision was made on the basis that the technol-
ogy and programming used in the Digitimer will be of interest to readers in their own
right. We do know that few readers build projects exactly as published, many people
customise our designs or use bits of circuits or programs in their own projects. A num-
ber of aspects of the Digitimer lend themselves to use in this way, including the RTC
timing circuit, IR and RF interfaces etc. Our project is also more versatile than the
system offered by Sky so it is worthwhile for that reason alone.

TIME BEFORE

One well-known occasion when we were previously overtaken by technology was
way back in 1972 when Practical Electronics published a series of eleven articles
describing the PE Digi-Cal, a TTL-based digital calculator using some 140 logic i.c.s.
The design cost about half the price of the £250 commercial ones available at the time.
However, before the series of articles describing the project was past the fourth part,
the single chip calculator i.c. had arrived and prices for calculators dropped dramati-
cally almost overnight. Not only were ready made hand held calculators available for
half the price of the PE project, before the series was completed kits had appeared for
around £40.

A number of Digi-Cals were built by readers. The design was also welcomed by
those in education because it showed exactly how a digital calculator worked. As Fred
Bennett (the then Editor) said at the time, we could sit back and wait for the “ultimate”
design to appear and therefore publish very little.

I guess almost everything we publish will be superseded by “better”” designs within
a few years (or even a few months), but that is not what our hobby is all about.
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READERS’ ENQUIRIES

E-mail: techdept@epemag.wimborne.co.uk
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-
addressed envelope and international reply
coupons. 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 components or
kits for building the projects featured, these
can be supplied by advertisers (see Shoptalk).
We advise readers to check that all parts are
still available before commencing any project
in a back-dated issue.

ADVERTISEMENTS

Although the proprietors and staff of
EVERYDAY PRACTICAL ELECTRONICS take
reasonable precautions to protect the interests
of readers by ensuring as far as practicable
that advertisements are bona fide, the maga-
zine and its Publishers cannot give any under-
takings in respect of statements or claims
made by advertisers, whether these advertise-
ments are printed as part of the magazine, or
in inserts.

The Publishers regret that under no circum-
stances will the magazine accept liability for
non-receipt of goods ordered, or for late
delivery, or for faults in manufacture.

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, confiscation of
equipment and/or imprisonment can resuit
from illegal use or ownership. The laws vary
from country to country; readers should check
local laws.
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Constructional Project ——

DIGITIMER

STEVE CHALLIS

An add-on VCR record timer unit for Sky

digital satellite TV.

FTER many months of resisting, the

author was finally persuaded to

“upgrade” his motorised Pace satel-
lite system to Sky Digital.

Once the system was installed, it soon
became apparent that the Sky Digibox did
not have a record timer feature. Just imag-
ine your frustration if you carefully set
your VCR and the satellite to record the
match and return home only to find an
episode of Sabrina instead!

With this in mind he set about investi-
gating a suitable solution. The Digibox is
far too complex to even think about inter-
nally modifying so a stand-alone external
unit was decided upon.

The basic concept behind Digitimer is
that at a preset time the Digibox is sent a
series of remote control commands to
change to the desired channel. These com-
mands can be either via IR (infra-red), as
per the remote handset, or r.f. (radio fre-
quency) via the Digilink connector on the
rear of the Digibox.

BLOCK DIAGRAM

The basic block diagram of Digitimer is
shown in Fig.1. The heart of the unit is a
PIC16F876 microcontroller running at
3.58MHz. This handles the operation of the
unit, interfacing with the peripheral devices.
User input is catered for by a keypad and
operational status is displayed on an
alphanumeric liquid crystal display (l.c.d.).

TECHNOLOGY
ADVANCES

Since accepting the Digimeter for
publication, Sky have introduced
their own programmed timing
options, thus replicating part of
this design. However, Digimeter
also offers other facilities not pro-
vided by Sky and its overall
design technology is interesting in
its own right. Consequently, we
have concluded that the design is
still very worthy of publication.

Time keeping functions are controlled
by a dedicated Real Time Clock chip
(RTC). This is battery backed to preserve
the time should the mains power fail.
Timer settings and favourite channels
are stored in the internal EEPROM
(electrically erasable read-only memory).

Remote control commands are con-
veyed to the Digibox either by an IR sig-
nal or on a 7MHz r.f. carrier to the
Digilink connector. During timer opera-
tion a relay operates and disables the d.c.
supply to the Digilink remote “eyes”
thus stopping inadvertent changing of

[Foco | (Groencen)
D.C. LOOP-THROUGH
A * CONTROL
4x4 '
KEYPAD 7MHz OSCILLATOR AND > >
R.F. TRANSMITTER =
RF AF. DIGILINK
v vy MIXER <
S I-58MH,
REAL TIME PIC16FB76 | F X
cLock =] MCROCONTROLLER
(RTC) | I I5BRHZ
ﬂl
-
»
=P 1R SIGNAL
36V TRANSMITTER
CONTROL DATA
BATTERY >

Fig.1. Block diagram for the Digitimer.
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the channels from other rooms of the
house.

The Digitimer is split into two separate
circuit boards — a main control board and
an r.f. board. The main control board is
mounted horizontally in the bottom of the
case and contains the power supply and
logic control functions.

CONTROL CIRCUIT

Referring to Fig.2, the heart of the main
circuit is the PIC16F876 microcontroller,
IC2. At power up, the PIC initialises the
RTC (IC3) and the liquid crystal display
(l.c.d.).

The l.c.d. is used in conventional 4-bit
mode and is fed data from PIC port pins
RB4 to RB7. Its control signals come from
port pins RC5, RC6 and RC7. Preset VR1
sets the display contrast to an acceptable
level.

The l.c.d. backlight is switched by tran-
sistor TR1, which is controlled by port pin
RC4 via current limiting resistor R4.
Resistor R1 provides current limiting for
the backlight.

After power on, the RTC device needs
to be initialised to the desired 24-hour
mode. By default the INT pin is set to
toggle at a 1Hz rate. This is applied to the
PIC via pin RA1 and causes it to flash the
colon in the time display, as well as trig-
ger some internal timing functions.
Communications with the RTC are han-
dled by I2C serial data from PIC pins
RA2 and RA3.

The RTC basically comprises an oscilla-
tor and a series of counters for years,
months, days, hours, minutes, seconds, and
day of the week. It requires very few exter-
nal components — just a 32-768kHz crystal
(X1) and an 18pf load capacitor (C9). A
data sheet can be found on the Philips
Components web site at:

www.semiconductors.philips.com/.

In order to maintain the correct time
during a power outage, the RTC has a
backup battery. This is a NiMH device
which during normal operation is trickle-
charged from the 5V rail via diode D4 and
resistor R15.

KEYPAD

A matrixed 4 x 4 keypad is used to input
user commands to the PIC, via pins RBO to
RB3. Pins RB4 to RB7 are configured as
outputs to the keypad (multiplexed with
the l.c.d. display).

Referring to Fig.3, keypad monitoring
is performed as follows: first the PIC sets
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INPUTS

OUTPUTS

Fig.3. Keypad matrix connections.

input O high. It then checks outputs 4 to 7
in turn to see if any of these are high. If
not, it then sets input 0 low and input 1
high. It again checks outputs 4 to 7 in
sequence. This sequence continues until
either an output is found to be high, or all
inputs have been set and all outputs
checked.

If, for instance, key “B” is pressed, when
input 1 is set high there will also be a high
on output 7. The PIC reads this status and
knows that this key has been pressed and
takes the appropriate action.

The keyboard is continually scanned in
this way during normal operation so that it
is ready to respond to any keypress. Each
time a key is pressed the l.c.d. backlight is
illuminated for about 12 seconds.

REMOTE CONTROL

The remote control data requires careful
and accurate timing. The PIC has three
internal counter/timers: RTCC (TMRO),
Timer 1 and Timer 2. Here Timer 2 is used.
This is configured to effectively divide the
X2 crystal frequency by 100 and provide a
35-8kHz output clock signal at pin RC2.
This is fed back into RC3 and is internally
counted to provide a control data stream at
RC1. A logic 1 on the data stream is equal
in length to 16 of these pulses.

To successfully transmit data, an IR
l.e.d. must have a carrier signal. The clock
signal at RC2 is combined with the data
stream at RC1 by NAND gate 1C4a, and
with IC4b re-inverting the output. The
result is represented in Fig.4.

can also pass remote control information.
Instead of using a 35-8kHz carrier as in the
IR l.e.d. circuit, the Digilink uses a TMHz
r.f. carrier.

A Digilink “remote eye™ positioned next
to the additional TV receiver picks up the
commands from the remote control and
encodes them onto the rf. carrier. The
coaxial cable then feeds this information
back to the Digibox. Also present on the
coaxial cable is about 9V DC, which is
used to power the “remote eye”.

The circuitry around transistor TRS forms
a TMHz oscillator that is used to provide the
r.f. carrier. The output of this is combined
with the remote control data stream from
RCI, by NAND gates IC4c and IC4d, to
form a composite data stream, in a similar
way to the IR le.d. circuit. This is buffered
by TR4 and then fed to the r.f. board.

R.F. C)RL‘UI T

The circuit diagram for the r.f. section
is shown to the right in Fig.2. The TMHz
composite data from TR4 is coupled by
capacitor C16 and resistor R16 to socket
SK2 from where it

pointed at the Digibox or by using the
buttons on the front of the Digibox.

Secondly, if a distribution amplifier is
used that relies on the power from the
Digibox then this will also cease to func-
tion. This was not the case with the
author’s installation, however. Inductors
L2 and L3 serve to isolate the r.f. signals
that need to pass from the Digibox to the
second TV receiver. Diode D8 suppresses
the back-e.m.f. generated by the relay coil
when it is de-energised.

POWER SUPPLY

The power supply is fairly basic and
its circuit diagram is shown in Fig.5.
Transformer T1 reduces the mains volt-
age to about 8V to 10V r.m.s. This is
full-wave rectified by diodes D1 and D2
to provide about 15V d.c. across reser-
voir capacitor C1. This is fed to the input
of regulator IC1 which delivers an output
voltage of 5V.

Capacitors C2 and C3 inhibit the regula-
tor from oscillating and C4 provides extra
smoothing.

is autput to the
Digibox. Fs1
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Fig.4. IR pulse generation waveforms.

The composite signal from IC4b is fed
via R3 into the base of TR2, turning it on
and off. The collector of TR2 drives the
IR l.e.d. which sends signals to the
Digibox. R2 limits the current through
the IR lLe.d.

DIGILINK

A useful feature of the Digibox is the
ability to change channels and be viewed in
another room of the house. This is per-
formed by the Sky Digilink system. A sep-
arate u.h.f. (ultra high frequency) output on
the rear of the Digibox is used to feed an
additional TV receiver. Along this cable
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In order to stop the satellite charnel
from being changed during a timer event,
the d.c. supply from the Digibox to the
“remote eye” is disconnected. This is
achieved by using relay RLA. Normally,
the d.c. feed from the Digibox travels
through inductor L3, via the normally-
closed contacts of RLLA, through L2 and
then out via sotket SK1.

When a timer event occurs. RLA is ener-
gised and the contacts open. The d.c. feed
to the “remote eye” is thus removed and it
no longer functions. There are two points
to note, however. First, it is still possible to
change channel using a remote control

Fig.5. Power supply circuit diagram.

CONSTRUCTION

Digitimer is constructed on two printed
circuit boards, which are available from the
EPE PCB Service. codes 311 (Ma:nj) and
312 (R.E).

Before fitting any components to the
main board, use it as a template to mark out
the four comner fixing holes on the base of
the case. Ensure the board is located such
that there is sufficient clearance for the
l.c.d. on the front panel and the r.f. board
on the rear panel.

Assemble the main board first, referring to
the layout in Fig.6. Carefully fit the compo-
nents to the board observing the correct
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Fig.6. Gomponent layout and full size master track pattern for the main p.c.b.

polarity of the semiconductors and the elec-
trolytic capacitors. The order of fitting is not
important. although it is advisable to ieave
the transformer and the battery until last.

Since the unit consumes so littde power,
regulator ICI dees not require a heatsink
and is simply bolted to the board for
mechanical stability. Use sockets for the
other i.c.s. but do not insert the i.c.s or con-
nect the display until the power supply sec-
tion has been tested.

FIRST TESTS

Once construction is completed, re-

check for correct component orientation
and solder splashes. If you are satisfied.
testing of the power supply section can
commence.

Mains voltages are present in this
unit. Utmost care must be taken to treat
them with respect, they can be lethal!

Using a mubltimeter set to the Ohms
range. first check across capacitor C4 to
ensure that these is not a direct short. A
brief reading may be obtained as C4 and
CI15 charge. If all is OK, continue. If not.
do not attempt to apply mains power as IC1
and the transfoermer may be dumaged.
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Taking care, place the main board on an
insulated surface and connect up a tempo-
rary mains lead, but do not turn on the sup-
ply yet. Tracks on the bottom of the p.c.b.
will be carrying mains voltage.

Connect the multimeter, set to a suitable
d.c. volts range. between the OV and +5V
output terminals of the regulator. Keeping
your fingers clear of the board. switch on
the mains supply. The meter should read
5V, within a few per ceni.

Swiich off the mains supply and discon-
nect it from the socket outlet. If the 5V rail
is not present. carefully check around ICI
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COMPONENTS

All 0-25W 5% carbon film or better,
except R16.

Potentiometer

VR1 4k7 min. horiz. skeleton
preset
Capacitors
Ci 2200y radial elect. 25V

C2, C3, C5, 100n ceramic, Smm pitch
C7,C8 (5 off)

C4 1000u radial elect. 16V

Cé 4.7 radial elect. 50V

c9 18p ceramic, Smm pitch

C10,C14  68p ceramic, 5mm pitch
(2 off)

C11,C12  120p ceramic, Smm pitch
(2 off)

C13 27p ceramic, 5mm pitch

C15 220u radial elect. 10V

C16, C17  330p SMD 1206 format
(2 off)

C18,C19 100n SMD 1206 format
(2 off)

Semiconductors

D1 to D3, 1N4001 rectifier diode
D8 (4 off)

D4, D5 1N4148 signal diode
(2 off)

D6 IR l.e.d., with leads
D7 red l.e.d. with chrome
bezel
TR1 to TR4 BC548 npn transistor

(4 off)
TR5 J309 n-channel f.e.t.
IC1 7805 +5V voltage
regulator

Approx. Cost
Guidance Only

Resistors
RiR2. 20 Se€
R3to RS  3k3 (3 off) SHOP
R6, R11 4709
R12 @oty TALK
R7to R9 8k2 (3off) page
R10 1™
R13 100k
R14 120Q
R15 270Q
R16 479 SMD 0805 format

£90

excluding case.

IC2 PIC16F876
microcontroller,
pre-programmed,

see text

IC3 PCF8583P real time
clock (RTC)

IC4 4011 quad NAND gate

Miscellaneous

B1 3.6V NiMh battery, p.c.b.
mounting

F1 100mA 20mm fuse and
p.c.b. mounting holder

L1 6u8H Toko inductor

L2, L3 100uH inductor (2 off)

PL1 coax plug, chassis
mounting

PL2 3-5mm stereo jack plug
(see text)

RLA s.p.c.0. sub. min. 5V
relay, p.c.b. mounting

SK1 coax socket, chassis
mounting

SK2 3-5mm stereo jack
socket (see text)

T 8V-0-8V 4VA mains
transformer, p.c.b.
mounting

X1 32.768kHz crystal

X2 3-58MHz ceramic
resonator

X3 alphanumeric 2 x 16 l.c.d.
module

X4 4 x 4 data keypad

Printed circuit boards, available from the
EPE PCB Service, codes 311 (main), 312
(r.f.); plastic case, Vero 2-piece 180mm x
120mm x 90mm; terminal pins or pin head-
ers for off-board connections; 8-pin d.i.l.
socket; 14-pin d.il. socket; 28-pin d.i.l.
socket; M3 x 8 threaded spacer (10 off);
M3 x 6 panhead screw (10 off); M3 x 6
countersunk screw (10 off); M3 washer (14
off); M2.5 x 12 countersunk screw (4 off);
M2-5 nut (12 off); M2.5 washer (4 off); M3
x 10 countersunk screw; M3 nut (2 off);
mains cable locking grommit; M3 crimp-on
eyelet; solder, connecting wire, etc.

for construction errors. The voltage across
Cl1 should be around 15V.

Once you are happy that the power sup-
ply is functioning correctly then the front
panel components can be connected to the
main board.

R.F. BOARD
ASSEMBLY

The r.f. board is only required if you are
planning to connect the Digitimer to the
Digilink socket on the rear of the Digibox.
Construction of this board is a little trickier
than the previous board because it involves
surface mount components. You need a
good magnifying glass, a small pair of
tweezers and a steady hand, not to mention
a small soldering iron. The board’s layout
details are shown in Fig.7.

As before, use the unpopulated p.c.b. as
a template to mark out the mounting holes
and locations of the sockets on the rear of
the chosen case. Note that for good r.f.
loop-through performance the rear panel
should be metal and the p.c.b. mounted on
metal stand-off pillars.

Temporarily assemble the r.f. sockets
and p.c.b. pillars on to the rear panel and
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then check that the p.c.b. lines up correctly.
It is important that the r.f. board is not
stressed once completed as the surface
mounted components are easily damaged.
A hairline fracture will not be noticeable to
the eye and may cause a lot of heartache
later.

Populate the p.c.b. and use only the min-
imum amount of solder necessary to pro-
vide a good joint. Not only does a large
blob of solder look untidy, it is more likely
to place stress on the delicate components
when it cools.

If possible, get someone to hold the
component in place whilst you solder it.
With a little patience, however, it is possi-
ble to create a neat layout that will function
correctly.

Leave the fitting of the relay until last as
this may get in the way. Carefully bend the
legs of the relay out so that they align with
the pads on the board and then solder in
place.

INITIAL CASE
ASSEMBLY

Using the photographs as a guide, mark
and drill/cut out the case panel to suit your

components. All holes should be counter-
sunk to suit the screw heads, except for the
l.e.d. mounting hole which should be the
correct size for the l.e.d. chosen.

Mount the l.c.d. to the front panel using
8mm stand-off pillars and fit the keypad
and the timer l.e.d. Referring to Fig.8, wire
the keypad, l.e.d., and l.c.d. to the main
board.

The functionality of the main board can
be tested at this stage. No connections are
necessary to the r.f. board. Insert the i.c.s
into the sockets, including the pre-pro-
grammed PIC, turn VR1 fully clockwise
and connect the front panel.

Switch on the power supply. If all is well
the display will show “Digitimer” for one
second whilst the PIC’s internal EEPROM
is initialised. Adjust VR for good display
contrast. If nothing appears, switch off
immediately and check for construction
er7ors.

If the display correctly shows
“Digitimer” and then goes blank this indi-
cates a fault associated with the RTC chip.

Don’t worry if the display starts normal-
ly then shows garbage. This will be cor-
rected when the time is set.

KEYPAD CHECKING

To test the keypad functionality, set the
clock, as follows:

@ Press the “blank” key repeatedly until
“Set Clock” appears on the display.

@ Press the “.” key. A flashing cursor
will appear next to the Day.

@ Key in the correct date, in the order
DDMMYY.

@ After each key press, the cursor will
increment to the next digit.

@ Continue until the date and time have
been set.

Lastly, the day of the week needs to be
set. Regarding Sunday as Day 1, press the
corresponding number key.

The clock should now be showing a sen-
sible display of day, date and time. Switch
off the unit. Wait a couple of minutes then
switch on again. “Digitimer” should be dis-
played followed by the correct date and
time. This proves-out the back-up battery
circuit. Switch off.

Next the IR l.e.d. can be connected and
the IR functionality tested. Switch on and
point the IR l.e.d. towards the Digibox. It
should be possible to change channels by
pressing the number keys on the keypad. If
nothing happens try getting closer to the
Digibox. Should there still be no results,
switch off and carefully check the circuitry
associated with the IR l.e.d. and its driver
transistor.

If all appears OK switch off. Initial test-
ing of the main p.c.b. is now complete.

CASING COMPLETION

Mount the main p.c.b. in the case, whose
plastic standoff pillars will need to be
removed. The main p.c.b. is mounted on
8mm threaded spacers.

The r.f. p.c.b. is mounted directly to the
r.f. sockets on the rear panel. On the
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prototype the board was mounted using
8mm threaded spacers with a couple of
3mm flat washers to provide enough
clearance. As stated earlier, it is impor-
tant not to put strain on the surface
mounted components

The tag washers from the sockets are
bent up and soldered to the ground plane
of the p.c.b., see Fig.9. Depending upon
the length of the tag washers. a small
extension using single strand wire may be
necessary.

In the prototype the connection to the IR
l.e.d. D6 is via a 3-5Smm jack plug and
socket (PL2/SK2 - not shown in Fig.2 but
illustrated in Fig.8). Diode D6 may be
hard-wired to the rear pane! if preferred.
using a suitable mounting clip. Choose a
suitable location for the socket or clip and
mount this on the rear panel.

Complete the wiring-up of the unit.
Connect the earth lead from the mains
cable to a solder tag and screw this to
the rear panel using a screw and lock
washer.

R.F_ BOARD 1
)
2 x 3mm 3 x 8min
WASHERS._ | [™ SPaceR [
i

J_D_l\socxs‘r

BEND TAG WASHER
.~ AND SOLDER TO R.F.
GROUND PLANE

Fig.9. Mounting detail for the r.f. board.
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Finally, check all connections are good
and that there have been no construction
errors.

On the prototvpe a small Perspex cover
was made to shield the mains input fuse
and connections so tkat they could not
accidentally be touched.

FINAL TESTING

Switch on the mains supply. The display
should light and display “Digitimer”. If
not, then switch off immediately and re-
check the connections. If all appears OK
then the time will be displayed (correctly if
the previous tests have been conducted and
the battery is charged).

Press the “blank” key and the following
menu items should be displayed:

“Check Timer”, “Set Timer”, “Set
Clock” and “Set Fav Channels”.

Press the “blank” key repeatedly until
“Set Clock” is displayed.

Press the “." key. A flashing cursor will
appear under the date. If necessary. set the
correct date, time and day of the week as
described earlier.

After the day has been set the unit will
exit the clock-setting mode.

To re-test the IR functionality point the
IR l.e.d. at the Digibox and press a number
key. The display on the TV should show a
number in the same way as if its normal
remote control kad been used.

The range of the IR signal will not be as
great as the normal remote control because
the Digitimer was designed to be used next
to the Digibox, with a range of possibly
only a meter or two. This will vary depend-
ing upon the sensitivity of the actual
receiver in the Digibox.

FAVOURITE CHANNELS

Once the IR unit has been proven, your
favourite channels can be set. Press the
“blank” key until “Set Fav Channels” is
displayed. Then press the “.” key. The
display will show “Favourite?”. Press one
of the letter keys A, B, C or D. The display
will change to:

Favourite?

A _

Key in the three digits of the desired
channel.

To enter another favourite channel press
the desired letter key and enter the three
digits. To exit this mode press the *“.” key.

If no keys are pressed within about six
seconds the display will revert to showing
the time. The lc.d. backlight will also
switch off about 12 seconds after the last
key press.

Now test each of the favourite channels.
Press key A, B, C or D. The Digibox will
briefly switch off then tune to the desired
channel.

R.F. TESTING

If you have built the r.f. board this can be
tested next. Set the core of inductor L1 so
that it is flush with the top of the can. This
position worked fine on both the proto-
types. Connect the Digitimer lower socket
via a short coaxial lead to the Digilink out-
put on the rear of the Digibox.

Disconnect the IR l.e.d. to ensure that
this does not interfere. Press any number
key or favourite channel button on the
Digitimer and the Digibox should respond
accordingly. If it does not try turning on the
Digilink output, as follows:

@® Using the Digibox remote control,
press the “Services” button.

@® Choose “System set-up option (4)”.
Press O then 1 then “Select™.

@® Choose the “RF outlets option (4)”
then select “Second outlet power supply”.
@ Select “On”, then “Save settings”.

® Press “Backup” to return to “TV
viewing”.

Now try again. If this does not work you
will have to debug the r.f. section. An oscil-
loscope is probably an essential item here
to trace the r.f. signal pulses from the oscil-
lator, TRS, through to the output socket
SK1.

TIMER SETTING

It all tests have been successful, then
close up the unit’s case and set the timer to
a few minutes in the future:

@ Press the “blank” key until “Set
Timer” is displayed.

@ Press the “." key and the display will
change to the timer setting screen,
showing:

00:00 00:00 Sun
C=000 Repeat=No

The cursor will be flashing under the
first O of the start time. Enter the start
time, followed by the stop time. Now
enter the day required, via a numeral key
as before.

Enter the desired 3-digit channel num-
ber. The cursor will now move to the
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“Repeat=No”. For weekly repeat press 1,
for a one-off timer event press 0. Finally
press the “.” key or wait six seconds to exit
the timer setting menu.

When the timer event occurs the timer
l.e.d. will illuminate and the relay on the
r.f. board will energise. At the same time
the channel on the Digibox will change. If
a Digilink remote eye is connected then
this should not function for the period of
the timer event.

To cancel a timer event in progress,
press the “.” key and the l.e.d. will go off.

CHECKING TIMER
SETTINGS

To check the timer settings, proceed as
follows:

@ Press the “blank” key until “Check
Timer” is displayed.
@ Press the “.” key and the display will

show “Timer 0” followed by a screen
showing the settings.

By repeatedly pressing the “.” key it is
possible to scroll through all the currently
set timers. If a timer has not been set then
“Timer n Empty” will be displayed. Where
“n” is the timer number.

To erase a timer, follow the above proce-
dure until the unwanted timer is displayed
then press the “C” key. “Timer n Empty”
will then be displayed.

To exit this menu either press the
“blank” key or wait six seconds.

Whilst there is a degree of error check-
ing incorporated into the software, take

care when setting timer events. If you set
timers that overlap then the results will be
unpredictable. The same goes for start
times that occur after stop times in the
same timer.

SOFTWARE

The software for Digitimer was written
in “C” and compiled using the excellent
Custom Computer Services PCM “C”
compiler (www.ccsinfo.com). Develop-
ment of the software was aided by the use
of an RF Solutions ICEPIC2 in-circuit
emulator (www.rfsolutions.co.uk).

A detailed description of the software is
outside the scope of this article. The soft-
ware, including the “C” source code, is
available from the EPE Editorial office on
3-5-inch disk (for which there is a nominal
charge), or free from the EPE ftp web site.
For more details see this month’s Shopralk
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with David Barrington

Digitimer

Most of the components used in the Digitimer project are RS compo-
nents and readers should be able to order them through any local bona
fide RS stockist, including some of our advertisers. They can also be
ordered through Electromail (& 01536 204555 or http://rswww.com),
their mail order outlet. The following items were obtained from them:
p.c.b. mounting, 8V-0V-8V 4VA mains transformer, code 201-6934,
miniature 4 x 4 Hex keypad, code 331-304; high-power Smm infra-red
l.e.d., code 267-8380; the J309 n-channel f.e.t., code 290-8451; 5V d.c.
56 ohm coil, p.c.b. mounting, sub. min. relay, code 248-526; p.c.b. mount-
ing 3-:6V 70mAh battery, code 228-63789.

The PCF8583P real time clock (RTC) chip was obtained from Farnell
(® 0113 263 6311 or www.farnell.com), code 403-308. One compo-
nent which may prove difficult to find is the 6-8«H Toko inductor, which,
we understand, was obtained from BEC Distribution (& 01753
549502) as a sample as they only deal in quantity orders. The author
informs us that Sycom (® 01372 372587), PO Box 148, Leatherhead,
Surrey, KT22 9YW, handle Toko products and may be able to help. The
Toko part reference is A119ANS-T10312.

For those readers unable to program their own PICs, a ready-pro-
grammed PIC16F876 microcontroller can be purchased from Magenta
Electronics (® 01283 565435 or www.magenta2000.co.uk) for the
sum of £10 inclusive p&p (overseas add £1 p&p). They are also able to
supply a suitable 2 x 16 character alphanumeric display module at a very
reasonable price. The software is available on a 3.5in. PC-compatible
disk (EPE Disk 4) from the EPE Editorial Office for the sum of £3 each
(UK), to cover admin costs (for overseas charges see page 601). It is
also available Free from the EPE web site:

ftp://ftp.epemag.wimborne.co.uk/pubs/PICS/digitimer

The two printed circuit boards are available from the EPE PCB
Service, codes 311 (main) and 312 (R.F.), see page 601.

Lead/Acid Battery Charger

No problems should be encountered when shopping for parts for the
Lead/Acid Battery Charger project. The specified Darlington transistor
and the L200CV voltage and current regutator should be stocked by
most of our component advertisers. This also applies to the 100 ohm 2
watt resistor.

The components list calls for a 18VA mains transformer with twin 8V
1A secondaries, but most catalogues seem to list/stock 20VA types

which will be satisfactory. The transformer used must be generously
rated and be capabie of giving 1A minimum. The author's model uses a
Stantronic TF00076 25VA type.

The two-part, hammertone metal case came from Maplin (& 0870
264 6000 or www.maplin.co.uk), code XY45Y (case 222). They also
supply the 3V to 24V d.c. 10mA piezo buzzer, code KUS6L.

The printed circuit board is available from the EPE PCB Service,
code 309. Finally, do not forget to order an insulation kit for the regulator
chip.

Compact Shortwave Loop Aerial

There are two possible sources for the Varicap tuning diodes used in
the Compact Shortwave Loop Aerial project. The dual KV1236 type can
be obtained from JAB Electronic Components (8 0121 682 7045), PO
Box 5774, Birmingham, B44 8PJ. We understand they prefer orders by
“mail order”. The other source is Mainline Surplus Sales (® 0870
2410810), PO Box 5783, Leicester, LE3 2QL, who have large stocks of
the triple KV1235 version Varicap at a very reasonable price.

In case of difficulty, the specified BF981 dual-gate MOSFET,
together with a range of low-cost diecast boxes, can be purchased
from J. Birkett, Radio Component Supplies (® 01522 520767). The
article covers quite a range of suggestions for the other semiconduc-
tor devices.

The HT7291 low drop-out regulator and the panel mounting coaxial
socket are listed by Maplin (8 0870 264 6000 or www.maplin.co.uk).
The codes for these are PV13P and HHO08J.

The printed circuit board is available from the EPE PCB Service, code
310 (see page 601).

Perpetual Projects 2 — L.E.D. Flasher and Double Door-Buzzer

Only three items could be of concern in this month's Perpetual
Projects. The solar panel was dealt with last month.

The 5mm extreme brightness blue l.e.d., used in the L.E.D. Flasher,
came from Electromail (8 01536 204555 or http://rswww.com), code
235-9922. The Motorola MC14093B quad 2-input NAND Schmitti.c. also
came from them, code 640-765.

The low profile wire-ended piezo sounder, used in the Double Door-
Buzzer, also came from the above company, code 2438-889. You could
try one of the standard disc type piezoelectric sounders.

The “Uniboard” printed circuit board is obtainable from the EPE PCB
Service, code 305 (see page 601).

PLEASE TAKE NOTE
Toolkit Mk 2 (May/June '99)
A bug has come to light in the Send Hex and Convert Hex to OBJ rou-

tines. It has now been fixed and the revised software is available as
Toolkit V2.4d. See PCB Service page (601) for software ordering details.

A COMPLETE RANGE OF A Complete range of regulated inverters to power 220V and 240V AC

INVE RTE R s equipment via a car, lorry or boat battery. Due to their high performance
(>90%) the inverters generate very little heat. The high stability of the

150W TO 2500W - 12V & 24V output frequency (+/-1%) makes them equally suitable to power
sensitive devices.

These inverters generate a modified sine wave, which are considerably superior to the square waves which are produced by

most other inverters. Due to this superior feature they are capable of powering electrical equipment such as TV,s, videos,

desktop & notepad computers, microwave ovens, electrical lamps, pumps, battery chargers, etc.

Low Battery Alarm

The inverters give an audible waming signal when the battery voltage is lower than 10.5V (21V for the 24V version). The inverter

automatically shuts off when the battery voltage drops below 10V (20V for the 24V version). Fuse protected input circuitry.

¢

BK ELECTRONICS

Order Code Power Voltage Price i
651.581 150W Continuous 12V £36.39
651.578 150W Continuous 24V £36.39
651.582 300W Continuous 12V £50.64
651.585 300W Continuous 24V £50.64
651.583 600W Continuous 12V £101.59
651.593 600W Continuous 24V £101.59
651.587 1000W Continuous 12V £177.18
651.597 1000W Continuous 24V £177.18
651.602 1500W Continuous 12V £314.52
651.605 1500W Continuous 24V £314.52
651.589 2500W Continuous 12V £490.54
$51.599 2500W Continuous 24V £490.54

DELIVERY CHARGES ARE £6-00 PER ORDER. OFFICIAL
ORDERS FROM SCHOOLS, COLLEGES, GOVT. BODIES, PLC,S
ETC. PRICES ARE INCLUSIVE OF V.A.T. SALES COUNTER. VISA
AND ACCESS ACCEPTED BY POST, PHONE OR FAX, OR EMAIL
US AT SALES@BKELEC.COM ALTERNATIVELY SEND CHEQUE

Many uses include:- - Fetes « Fairgrounds » Airshows » Picnics «
Camfxng « Caravans « Boats » Camivals « Field Research and «
Amateur

Radio field days * Powering Desktop & Notepad Computers.
P OR POSTAL ORDERS MADE PAYABLE TO BK ELECTRONICS.

¢ [ B.K. ELECTRONICS ~ 3
e { COMET WAY, SOUTHEND-ON-SEA, ESSEX. S82 6TR For Full Specifications View our web site at:
TEL.: +44(0)1702-527572 FAX.:444(0)1702-420243
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Develop and test complete micro-controller designs without
building a physical prototype. PROTEUS VSM simulates the
CPU and any additional electronics used in your designs. And it
does soin real time. *

® CPU models for PIC and 8051 and series
micro-controllers available now. 68HC 11
comming soon. More CPU models under
development. See website for latest info.

® |Interactive device models inciude LCD
displays, RS232 terminal, universal keypad
plus a range of switches, buttons, pots, =
LEDs, 7 segment displays and much more. '

® Extensive debugging facilities including
register and memory contents, breakpoints
and single step modes.

® Source level debugging supported for
selected development tools.

® |Integrated ‘make’ utility - compile and
simulate with one keystroke.

® Over 4000 standard SPICE models included.
Fully compatible with manufacturers’ SPICE models.

® DLL interfaces provided for application specific models.

® Based on SPICE3F5 mixed mode circuit simulator.

® CPU and interactive device models are sold separately -

o e —

build up your VSM system in affordable stages.
® ARES Lite PCB Layout also available.
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A roundup of the latest Everyday
News from the world of

electronics

HIGH-RESOLUTION L.C.D. FLAT

SCREENS

Barry Fox reports that it’s all done with mirrors and prisms.

HILIPS has taken the wraps off a large
flat screen monitor that displays bright,
high resolution images, is much lighter and
consumes less power than a cathode ray
tube and costs half the price of an l.c.d. or
plasma panel. The monitor looks like a
CRT set but contains a compact rear pro-
jector with a Liquid Crystal On Silicon
light valve and scrolling prism light that
adds full colour to a monochrome image.
Monitor designers are currently trapped
in a tangie of compromises. CRT screen
size is limited by the weight of the glass
needed to stop the vacuum tube impioding
under atmospheric pressure. (See the
“Truly Flat CRT" item opposite — Ed.) The
electron beam guns waste power as heat.
L.C.D. screens run cool but factories have
great difficulty making large panels
because a single faulty cell creates a per-
manent blip on the screen. Plasma panels
are bulky, gobble power and cost over
$10,000.

Rear-Projection

The new trend is to use a rear-projector
instead of a direct view screen. A cabinet
has a translucent screen and a bright lamp
which beams white light onto a light valve
panel the size of a large postage stamp. The
panel displays the graphic or TV image and
modulates the light beam before it goes
through a projection lens behind the
translucent screen. “Folding” the light path
with mirrors keeps the cabinet small.

The light valve panel can be a miniature
version of a conventional l.c.d. screen, with
a matrix of cells each containing liquid
crystal and switched by a thin-film transis-
tor. Three separate panels, and red, green
and blue light beams, are needed to get full
colour on the screen. The images must be
very accurately aligned for pure colours.
The transistors on the l.c.d. panel block
light and dull the image.

So some rear projectors use a light panel
made from a matrix of tiny mirrors which
switch position to form a video picture
which then reflects light through the lens.
Colour is added by borrowing an idea from
TV pioneer John Logie Baird and spinning
a wheel with red, green and blue filters in
the light beam. Texas Instruments is the
sole supplier of Digital Micromirror light
valves.

Philips uses a new kind of l.c.d. panel
made by depositing liquid crystal cells
directly onto a slice of silicon, topping the
sandwich with a transparent electrode
sheet and backing it with a reflective layer.
Light is shone through the top sheet,
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modulated by the celis and reflected by the
backing into a projection lens. The
projected image is very bright because
there are no transistors in the light path.
Resolution is high because the cells can be
very small and just two micrometres apart.

Dichroic Mirrors

To avoid the cost and complexity of
using three precisely aligned panels,
Philips’s researchers at Briarcliff Manor,
New York devised a clever new way of get-
ting colour from a single panel. Dichroic
mirrors split white light from an arc lamp
into three beams, red, green and blue. Each
beam is shaped as a rectangular strip, one
third the height of a TV or PC image. The
three strip beams then pass through a rap-
idly rotating prism which continually
scrolls red, green and blue strips of light

down the LCOS panel. So the LC cells are
sequentially reflecting red, green and biue
light.

The video signal fed to the panel is
sequentially switched in synchronism so
that cells bathed in red light display only
the red content of the picture, celis in blue
light display blue content and so on. The
prism scrolls at 200Hz which fools the eye
into full colour without flicker.

Philips frontman for the project Ad de
Vaan says 100cm displays will be ready by
2003 and cost under $3000. “Until now it
has not been possible to make the silicon
substrate flat enough, but factories making
D-RAM chips now have polishing equip-
ment that can do it.”

Says de Vaan, “Philips owns LCOS. We
have 85 per cent of all LCOS patents and
95 per cent of the important ones”.

been considered.

be offering good discounts.

CCD CAMERA MODULE

An extremely high-quality dual-board colour CCD camera module has been added to
the established Pecan range of CCTV cameras from Stortech Electronics.

Stortech state that the camera sets a new standard in price-performance for prod-
ucts of its type and that it otfers very high levels of flexibility, excellent picture quali-
ty, true colour and high reliability. The camera is suitable for wide range of applica-
tions, both indoors and outdoors, where p.c.b. cameras would not previously have

Designed around a Sony 1/3-inch (8-5cm) CCD imager, the Pecan CB60H offers hor-
izontal picture resolution of 450 lines and will deliver quality images in light levels as low
a 3 lux. Power consumption is typically around 1-85W, the p.c.b.s measure 38mm x
78mm and the module is supplied with an integral varifocal lens with d.c.-controlled
auto-iris. We are advised that the price is basically around £170 but various dealers may

For mose information contact Stortech Electronics Ltd., Dept EPE, Unit 2, Spire Green
Centre, Pinnacles West, Harlow, Essex CM19 5TS. Tel: 01279 419913. Fax: 01279
419925. E-mail and Web addresses not quoted.
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TRULY FLAT
CRT

By Barry Fox

ATENTS reveal that IBM’s research labo-
ratory at Greenock in Scotland has spent
seven years developing the world’s first truly
flat cathode ray tube, for use as a TV or PC
screen. The CRT can be at least 45cm in
size, while only 2cm or 3cm thick. It is
cheaper to make than an l.c.d. panel, more
robust and uses permanent magnets instead
of coils. So hackers will find it far harder to
sit outside a secure building and pick up
leaking signals to reconstruct on-screen data.
The original invention was made by John
Beeteson and Andrew Knox in 1994. The
work is so novel that Patent Offices have
been unable to find anything similar that has
been previously patented. Knox (who has
won more patents than anyone else in IBM’s
UK and Irish laboratories) recently complet-
ed three years at Glasgow University on a
PhD for the enabling technology.

The flat tube is a sealed device, like a large
rectangular button, with a flat cathode plate
on the bottom, and a slightly curved glass
plate at the top. The inside of the glass top s
coated with red, green and blue phosphor
stripes. A large permanent magnet plate is
sandwiched between the cathode and the
glass, and the magnet is peppered with small
holes.

Electrons emitted by the cathode plate
are pulled towards the magnetic plate,
channelled through the perforations and
accelerated and focussed into tight beams
by the intense magnetic field inside the
perforations.

As the electron beams leave the plate per-
forations, and rush towards the glass, they
pass anodes on either side of each exit hole.
When a switching voltage is fed to the
anodes on both sides of an exit hole, the
beam accelerates straight and hits a green
phosphor stripe. If one anode is on and the
other off, the beam is slightly deflected to
left or right, and hits a red or blue phosphor
stripe.

So when a digital video signal is fed to the
anodes, the beams paint a full colour picture
on the screen glass.

Because the beams travel only a few cen-
timetres from cathode to glass, the tube need
only contain a small volume vacuum. So the
glass can be much thinner and lighter than
needed for a conventional, large volume
CRT.

Conventional CRTs use electromagnet
coils to deflect the beams, and these coils
leak electromagnetic radiation. The perforat-
ed plate in the IBM tube leaks only steady
magnetism and the beam switching anodes
leak only weak electrostatic fields. Inventor
Andrew Knox says this will reassure anyone
worried about the health risks, and also
makes it much harder for hackers to eaves-
drop electronically.

John Beeteson retired at Christmas when
IBM shut its Advanced Displays Technology
laboratory. Andrew Knox still works in an
office under a sign which proclaims “The
World is Flat”, but fears there is little chance
of IBM finishing the job he started — the
design is up for sale and has already been
offered to a Far Eastern manufacturer.

MICROCHIP TECHNICAL CD-ROM

MICROCHIP have introduced their
revised Technical Library CD-ROM 1st
Edition 2001. This is a complete compila-
tion of technical documentation on the
company’s PIC microcontrollers and
associated development tools. Other
related products are covered as well.
Microchip’s product line includes more
than 230 stand-alone analogue and
interface products that complement their
existing PIC microcontroller products.

The information on the two CD-ROM
set replicates Microchip's popular web
site and can be viewed with an HTML
browser. For more information contact
Arizona Microchip Technology Ltd.,
Microchip House, 505 Eskdale Road,
Winnersh Triangle, Wokingham, Berks
RG41 5TU. Tel: 0118 921 5858.

Fax: 0118 921 5835.

Web: www.microchip.com.

TIME-SLIP VIDEO

Videos with simultaneous read-write modes allow you to view
one recording while making another. Barry Fox reports.

YOU STILL haven’t had time to watch the
TV programme you taped last week, and
now it’s time to record the next episode.
Then, while you are watching, a long-lost
friend phones and interrupts.

New tecknology which goes on sale for
Christmas, solves both problems. A
recorder will capture live TV on a blank
DVD, with a laser which continually
switches so fast between write and read
modes that it seamlessly plays a previous
recording while making a new one. The
viewer can watch either the old or the new
programme, as the new recording is made
— and pause playback to answer the phone,
while the disk continues to record.

Japanese company Matsushita, maker of
Panasonic VCRs, gave a sneak preview of
its Time Slip DVD technology recently at a
European trade seminar in Greece, ahead
of official unveiling at the Berlin electron-
ics show in late August. Matsushita’s rivals
in DVD recording, Pioneer and Philips, are
already saying they can develop their own
versions.

Disk Not Tape

VHS VCRs rely on tape and can either
record or play back, but not at the same

time. The TiVo Personal Video Recorder
from the US uses a computer magnetic
hard disk instead of tape and can play
back while recording. But TiVo needs
separate recording and playback heads,
and the disk cannot be removed from the
recorder to shelve in a home library. TiVo
recordings must be erased before new
ones are made.

Panasonic’s Time Slip uses blank erasa-
ble DVDs instead of a magnetic disk. The
recorder has a laser which continually
switches between high power mode to
“burn” a recording, and low power mode to
read it. At the same time the laser skips fast
between different physical positions on the
disk. To let all this happen without gaps on
screen, the video data streams into buffer
memory at 22Mbps and comes out at
1 1Mbps.

If someone comes to the door, or
phones, while the recorder is making a
new recording and playing an old one, the
viewer just presses “pause”. The recorder
goes on recording but temporarily stops
playing.

Matsushita says Time Slip DVD
recorders will cost around £1000 or $1500
and be in the shops in time for Christmas.

Maplin Electronics Sold

MAPLIN Electronics has been sold in a
£42 million transaction. The sale repre-
sents a huge opportunity for Maplin, with
Graphite Capital, the independent private
equity provider formerly known as F&C
Ventures, providing the backing to further
develop and expand the business.

For almost 30 years Maplin has been
providing business customers, hobbyists
and enthusiasts with a reliable source of
good quality electronic products. The
range covers 15,000 products, available
via 59 high street stores, mail order
catalogue and online shopping site. The
company employs over 800 people in
the UK.
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Keith Pacey, Maplin's Managing Director,
said “This transaction represents a very
important and positive step in Maplin's devel-
opment. With Graphite’s backing we now
have the appropriate structure and resources
for the future, and this represents an exceilent
opportunity for our management team to
grow the business. We are looking to expand
the retail network to 100 stores over the next
few years and further develop our e-com-
merce operations”

For product information contact Maplin
Electronics Ltd, Dept EPE, Valley Road,
Wombwell, Barnsley S73 0BS. Tel: 01226
751155. Fax: 01226 340167. Web:
www.maplin.co.uk.

555



Constructional Project

LEAD-ACID
BATTERY
CHARGER

TERRY de VAUX-BALBIRNIE

Keep those 6V or 12V batteries

properly charged!

of a charger specially designed for
small lead-acid batteries.

Lead-acid batteries are found in many
pieces of electronic equipment. The small
type provides a convenient and relatively
inexpensive means of storing a useful
amount of energy.

Unlike nickel-cadmium cells, they do
not suffer from the “memory effect” which
results in the gradual loss of capacity when
they are not fully discharged before
re-charging.

In fact, they provide their best service
life when used in “float” applications
where the charge is kept “topped-up”
rather than allowing it to fall to a low state.

One particular advantage of this type of
battery is its very small self-discharge rate.
All batteries are subject to some loss of
charge even when not delivering current to
an external circuit. However, the lead-acid
type will still hold some 50 per cent of its
charge after a year or more (in a reason-
ably cool climate — at higher temperatures,
the charge falls much more quickly).

The low self-discharge rate makes the
lead-acid battery attractive to use in
devices which are needed only occasional-
ly — for example an emergency hand lamp.
If one of these was powered using nickel
cadmium cells (and they often are) and it
was left in the boot of a car without regu-
lar charging, it would probably be “flat”
when you needed it most.

LEAD-ACID
TECHNOLOGY

The principle on which the lead-acid
battery is based is very old and practical
examples have been in use for many years.
However, the materials used in their con-
struction and the technology of the manu-
facturing process have improved greatly.

In a lead-acid cell, the negative elec-
trode is made of metallic lead and the pos-
itive one, lead dioxide. In practice, these
are made in a spongy form pressed into a
grid in lead-alloy plates. The electrolyte

Tms article describes the construction
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(the liquid

between the

electrodes) con-

sists of a moder-

ately strong mixture of sulphuric acid and
water. Passing current between the elec-
trodes causes a chemical reaction to occur
and this stores energy. The process is
reversible and, after charging, current may
be drawn from the cell.

During the discharge process, both the
lead in the negative plate and the lead diox-
ide in the positive one are converted into
lead sulphate. As this happens, the density
of the electrolyte falls. During charging,
current is forced to flow in the opposite
direction. The materials return to their
original form and the density of the elec-
trolyte rises again. The nominal terminal
voltage of a single cell is 2V but this rises
to 22V approximately when fully charged
and drops to 1-8V when discharged.

In theory, it should be possible to repeat
the charge/discharge process any number
of times. However, with each cycle, the
working material tends to work loose from
the plates and a small amount is dislodged.
This happens very quickly when an exces-
sive current flows through the cell
(whether during charging or discharging)
because the plates become warm and
expand.

A very large current buckles the plates
and ruins the battery very quickly. In nor-
mal use, the effect is gradually to reduce its
capacity. Manufacturers use materials such

as glass fibre to keep the active
material pressed in place while allowing
the chemical reaction to proceed freely.
Another problem is that normal “soft”
lead sulphate gradually turns into a hard
form. This insulates the plates, impedes the
flow of current and eventually ruins the
cell. Such *“sulphation” happens very
quickly when the cell is discharged below
a certain level (nominally 1-8V), especial-
ly when it is left like that for a time.
Single cells are available. However,
most practical units consist of an outer
case containing several cells connected in
series internally. The most popular types
contain three or six cells, providing a nom-
inal 6V and 12V output respectively.

TOPPING-UP

The original type of lead-acid battery
needed regular topping-up with de-ionised
water. This was to make up the loss due to
evaporation and electrolysis (the sulphuric
acid remains inside). During charging,
some electrolysis takes place whereby the
water splits into its constituent gases, oxy-
gen and hydrogen. In the traditional
design, the gases are allowed to escape
through vent holes.

The modern type of battery is construct-
ed as a sealed unit. The gases are re-com-
bined within it so no water should be lost.
In fact, in the larger types there is often
some means to allow topping-up in case a
little water does “disappear”. In the small
ones, no such facility exists.
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However, although sealed, the battery
does have a venting system which allows
gases to escape if the internal pressure
rises (probably due to over-charging).
When the pressure falls, the vent closes
again.

As well as being maintenance-free.
small batteries have the electrolyte formed
into a jelly-like consistency. This allows
the unit to be mounted in the case with any
orientation, which can simplify the design
of a piece of equipment.

When freshly charged, a nominal 12V
battery will develop a terminal voltage of a
little over 13V (that is, 2:2V per cell).
When discharged, it will be some 11V
(1-8V per cell). The practical low point is
often regarded as slightly below the
“discharged” value — say 10-5V for a 12V
battery.

The corresponding figures for a nominal
6V battery are, of course, half those for a
12V unit. Since discharging the battery
below the low point will result in serious
sulphation, it is important to re-charge it
promptly and, if possible, before it reaches
the “discharged” level.

STORAGE CAPACITY

The amount of charge a battery can
store is usually expressed in amp-hours
(Ah). When considering what capacity is
needed for a given application, it is neces-
sary to consider two factors: the current
required (in amps) and the period over
which this is needed (in hours).
Multiplying these two figures together
provides a measure of the capacity
required, the Ah value.

In practice, a battery having a somewhat
higher capacity than required would then
be used. Note that the capacity is based on
discharging the battery to its nominally
discharged level, not to the point where it
becomes dangerously “flat”.

If a 12V battery has a capacity of 6Ah,
in rough terms it can supply one amp for
six hours, 500mA for twelve hours or any
other multiple of current and time which
makes six.

However, the capacity appears smaller
for large discharge currents. The batiery
used in this example could not, in practice,
supply six amps for one hour, so the figure
is standardised for a 10-hour rate (or for
some other stated discharge time). Thus,
the battery could supply 0-6A (600mA) for
ten hours.

Conversely, the capacity appears to
increase with decreasing load. The battery
would be found capable of supplying
100mA for more than 60 hours.

When assessing the amp-hour capacity
required, it is therefore necessary to up-
rate it if the current required is greater than
that at the specified rate.

GET A LIFE

For the reasons given earlier, the capac-
ity of a lead-acid battery decreases over
time to the point where it fails to deliver a
useful amount of charge. It has then
reached the end of its service life. Even
when carefully used, it is likely to have
lost a significant fraction of its original
capacity after a few years. If mistreated, it
will fail much more quickly.

If a battery is subjected to repeated fully
discharging before re-charging (so-called
cyclic use), it will provide a much shorter
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life compared with one used in “float”
applications. Note that some batteries are
designed specifically for cyclic use and
perform better in this respect than the ordi-
nary kind (but are more expensive).

With only a small discharge (a small
“depth of discharge”), one thousand or
more cycles may be expected from a typi-
cal battery. With deeper degrees of dis-
charge, it may be found that fewer than
200 cycles are possible.

CIRCUIT OVERVIEW

This circuit has been designed for
charging 6V and 12V lead-acid batteries of
1Ah capacity and above. It will be found
most convenient for units up to 8Ah

capacity. With larger ones, the charging
times become rather long.

The completed unit is shown in the pho-
tographs. On the front are voltage select and
current limit switches, plus a pair of termi-
nals to which the battery is connected. On
the back is a mains input plug, on-off switch
and fuse. The switches on the front will be
set according to the battery being charged,
more on which will be said later.

If the battery is forgotten and left con-
nected beyond its normal charging time, it
will not be harmed in the short term
because the current eventually falls to a
very low value. Note, however, that it is
not designed to be connected continuously
- so called, “trickle” charging (the circuit

COMPONENTS

Resistors
R1 100Q 2W (2 off)
(see text)
R2 1k
R3 1Q
R4 8Q2 See, '
(see text) UL\
R5 1Q8
(see text) TALK
R6 3k3 page
R7 1k5
R8, R10 220k (2 off)
R9 560Q
R11 220Q
R12, R13  10Q (2 off) (see text)
All 0-6W 1%, except R1.
Potentiometers
VR1,VR2 1k min. muititurn preset,
vertical (2 off)
Capacitors
C1 1000x radial elect. 63V
c2 220n ceramic
Cc3 100n ceramic
Semiconductors
IC1 L200CV adjustable
voltage and current
regulator
REC1 WO1 bridge rectifier,
100V 1-5A
D1 1N4148 signal diode
D2, D3 1N4001 rect. diode (2 off)
D4 red lLe.d., 5mm
D5 green l.e.d., 5mm

O TmuT

Approx. Cost

Guidance Only £3o

excluding case.

TR1,TR2 MPSA14 jow power npn
Darlington transistor
(2 off)

Miscellaneous
T mains transformer, twin
9V 1A secondary
windings (18VA)

WD1 piezo buzzer 3V to 24V
d.c., 10mA

FS1 1A ceramic fuse plus
fuseholder, panel
mounting

FS2 2A 20mm quick blow

fuse plus fuseholder,
chassis mounting

S1 d.p.s.t. rocker switch,
mains-rated

S2 d.p.d.t. rocker switch, 1A

S3 s.p.d.t. rocker switch, 1A

TB1 terminal post, panel
mounting, red

B2 terminal post, panel

mounting, black

Printed circuit board, available from
the EPE PCB Service, code 309; alu-
minium instrument case, 200mm Xx
125mm x 75mm; TO220 semiconductor
insulated mounting kit; l.e.d. panel
mounting clip (2 off); mains inlet connec-
tor, maie, panel mounting; insulating
boots for mains inlet connector, mains
on-off switch and mains fuseholder;
insulating shield for transformer primary
tags; spade receptacle connectors; con-
necting wire; solder tag; solder etc..
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may be adjusted to allow this but the charg-
ing time is increased).

If the charger is switched off (or the sup-
ply interrupted) with the battery still con-
nected, there will be a very small discharge
current. However, this should represent
only a negligible drain even over a day or
two.

CONSTANT VOLTAGE

The most usual way to charge a lead-
acid battery is from a constant voltage
source and this is the method used here.
The value of the voltage must be greater
than the highest voltage developed by the
battery or, when they are equal, no current
will flow into it.

It is generally accepied that charging at
between 2-:30V and 2-50V per cell is
appropriate. A nominal 6V battery will
therefore need a charging voltage some-
where between 6-9V and 7-5V, while a 12V
unit will require between 13-8V and 15V.

These values are highly significant.
Suppose a nominal 12V battery is put on
charge at an actual terminal voltage of 11V.
The difference between the charger output
voltage and that of the battery would be
quite large ~ between 2-8V and 4V. This
difference in voltage is available to drive
current through the battery and charge it.

The actual value of the current can be
found by dividing the voltage difference by
the resistance of the output circuit (that is,
using Ohm’s Law). The resistance will
include the output impedance of the actual
charger circuit, the internal resistance of
the battery, that of the connecting wires
and so on.

The total resistance is likely to be very
small so the current would be correspond-
ingly high. This could be destructive either
to the battery itself (because of excessive
internal heating) or to the charging circuit.

DAMAGE LIMITATION

To prevent excess current flow, some
form of current limiting is therefore essen-
tial. A practical value may be regarded as
0-25 multiplied by the amp-hour capacity
of the battery. Thus, a 4Ah unit would be
limited to a charging current of 1A. A
smaller current, of course, simply extends
the charging time. In this circuit, the cur-
rent limit switch on the front panel may be
set to either 250mA or 500mA.

As the battery charges, its terminal volt-
age rises so the difference between the
charger output voltage and that of the bat-
tery becomes smaller. For a time, it
remains sufficient to maintain the current

558

Lead/Acid

Battery Charger

at the limiting value. At some point, this
cannot be done and the current begins to
fall. It then continues to drop more slowly
until the end point is reached. The end-
point current was measurec at 10mA in the
prototype unit.

In Fig.1 is shown a graph of current
plotted against time for the prototype unit
charging a 3Ah battery set for a S00mA
limit. This is illustrative only and is not
reproduced exactly to scale. There are
three distinct phases and a typical percent-
age of charge acquired during each of them
is given.

It will be seen that

because the transformer would need to
be more substantial.

Trying to achieve the minimum charg-
ing time is often not important when bal-
anced against cost. This was why an
upper limit of 500mA was chosen for this
circuit. This is the maximum for a 2Ah
battery.

For a smaller unit (down to 1Ah), it will
need to be limited still further, so a 250mA
limit is also provided. The current select
switch on the front panel sets the limit
required.

CIRCUIT DESCRIPTION

The complete circuit diagram for the
Lead-Acid Battery Charger is shown in
Fig.2. The a.c. mains supply is connected
to the primary winding of transformer T1
via fuse FS1 and double-pole on-off switch
SL

The transformer has two 9V secondary
windings which are connected in series.
With voltage selector switch S2a in the 6V
position, only one winding is used. In the
12V position, both are in circuit giving a
nominal 18V. The higher voltage is used
for charging 12V batteries while the lower
one is used for 6V units.

Note that the labelling of switch S2
refers to the nominal voltage of the battery
being charged rather than the actual volt-
age existing there.

almost 90 per cent of
the charge is given 600
during the first two
phases. It may there-
fore not be thought

. . 400
worthwhile leaving the | current
battery connected for |, I .o
longer than that. A {mA)
practical charging time L)

could be regarded as

PHASE C
12%

three hours per amp- / END PONT
hour using a 500mA 0 z
limit, or six hours per i g 25

amp-hour wusing a

TIME IN HOURS

250mA limit. It would

wi long for F1g.1. Graph of current plotted against time for charging a
Za:iar: 11c(¢)=.0asp;ngcem 3Ah battery set for a 500mA limit.

charge.

The advantage of using a low charger
output voltage (say, 2-:3V per cell) would
be a very small end-point current and the
battery could be left connected indefinitely
(tnckle charging) if required. The disad-
vantage would be an extended charging
period.

A high charger voltage (2-5V per cell)
would reduce the charging time but the
end point current would be too great
to allow the battery to be connected
continuously.

Although the output of the circuit may
be adjusted at the setting-up stage to any
value between these limits, 2-4V per cell is
recommended. This is a reasonable com-
promise. The overall charging time is not
much affected yet if the battery is forgotten
and left connected, it will not be harmed in
the short term.

DESIGN
CONSIDERATIONS

If the charger achieved a current limit
of, say, 1-5A (which would be appropri-
ate for batteries of 6Ah or more) the size
and cost would be increased compared
with using a lower limit. This is mainly

The a.c. output from the transformer is
applied to the conventional arrangement of
bridge rectifier REC] and smoothing
capacitor C1. The capacitor charges up to
the peak of the a.c. waveform (minus the
forward voltage drop of the diodes within
the bridge rectifier) ~ giving some 11V d.c.
and 24V d.c. on the 6V and 12V settings
respectively.

The rectified voltage is then applied to
the input of the voltage and current regula-
tor IC1. This i.c. has a maximum rated out-
put of 2A so in this circuit it is being used
well below its capacity.

Current flowing from output pin 5 pass-
es through either resistor RS, or the paral-
lel resistors R3 and R4, according to the
setting of current limit switch S3. The
value of the R3/R4 parallel combination is
approximately 0-992.

With current flowing through the
appropriate resistor(s), a voltage is
developed across the resistance accord-
ing to Ohm’s Law. This voltage is detect-
ed by IC1’s limiting input, pin 2. When it
rises above a threshold value of 0-45V,
the device “turns down” and the output
current is reduced. The current is
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Fig.2. Complete circuit diagram for the Lead-Acid Battery Charger. The labelling of switch S2 is the nominal voltage of the

charging battery B1.

therefore maintained at the value
required according to the formula:
1=0-45/R

With the specified resistors, the current
will be 500mA (with S3 in the High posi-
tion) and 250mA (in the Low one). Fhese
are nominal values only because the
threshold voltage 1s subject to a fairly wide
tolerance. Also, it may be necessary to
reduce the value of these resistors at the
testing stage to take account of stray resis-
tances such as those of the relevant copper
tracks on the p.c.b. and the wiring to switch
S3.

Note that the practical output of IC1
may be regarded as at the common junction
of resistors R3, R4 and RS.

If IC1 becomes too hot in operatior, it
has the effect of lowering the threshold
voltage. The current is then reduced which
allows it to cool down. This could happen
if the output terminals were short-circuited
and the heatsink was inadequate.

For the moment, disregard the pair of
resistors (both labelled R1) in parallel and
connecting IC1 pin 3 to the OV line. Ignore
also diodes D1, D2 and the audible warn-
ing device, WDI. These have little effect
on normal operation. They are part of the
reverse-polarity detection system which
will be explained later.

OUTPUT VOLTAGE

The output voltage from IC1 is jointly
determined by the value of resistor R2 con-
nected between IC1 pin 4 (the reference
input) and the OV line, and the resistance
appearing between pin 4 and pin 2. This is
the purpose of the series potent-
iometer/resistor arrangements VR1/R6,
VR2/R7 and voltage select switch S2b.

Preset potentiometers VRI1 and VR2
allow the voltages to be slightly adjusted as
required. Note that diode D3 is placed
within the voltage regulation loop so its
effect is taken into account by the i.c. The
purpose of this diode will be explained
later.

When switch S2 is in the 12V position
as shown, R6 and VR only are connected

in series between ICI pins 2 and 4. With
the switch in the 6V position, R7 and VR2
are connected in parallel with the R6/VR1
combination. This reduces the overall loop
resistance value. The presets are multitum
devices which simplify adjustment of the
operating voltages.

L.E.D. FUNCTIONS

With switch S2b in the 12V position,
current flows into the base of Darlington
transistor TR1, through resistor R8. This
turns it on and the collector goes low.
Current then flows from IC1 through the
red (*12V") light emitting diode D4 via
current-limiting resistor R9. At the same
time, the low state of TR1 collector hokds
Darlington transistor TR2 turned off and so
the green (“6V") l.e.d. DS is therefore off
also.

When 82b is in the 6V position, no cur-
rent enters TR1 base and the transistor
remains off with its collector high. This
allows current to flow into the base of TR2
via the path D4, R9 and R10. causing it to
turn on. Current then flows through l.e.d.
DS via current-limiting resistor R11.

The current flowing into TR2 is
extremely small due to the high value of
R10. It is therefore not sufficient to allow
D4 to operate.

Current-limiting resistors R9 and R11
have different values because each l.e.d.
operates from a different voltage as set by
switch 82. The l.e.d.s provide confirma-
tion of which voltage setiing is being
been used. Also, the fact that one of them
will be on during operation confirms that
the circuit is connected to the mains.
Note, however, that if the output is short-
circuited (which is not harmful in itself
due to the current-limiting), both l.e.d.s
will be off.

Since the path for current to reach the
l.ed.s is made before diode D3, if the
charger is switched off and the battery left
connected, neither le.d. can operate. This
is because current cannot flow to them
from the battery because diode D3 is now
reverse-biased.
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REVERSE POLARITY

A problem could arise if the battery
were to be connected with incorrect polar-
ity. Doing this by accident is certainly a
possibility and cannot be ruled out. The
usual way of protecting against this type of
eventuality is to include a diode in the pos-
itive output feed. If the battery were con-
nected in the wrong sense, the diode would
be reverse-biased and nothing would
happen.

In this application, the above method is
not really appropriate. This is because the
diode develops a voltage of about 0-7V
across its ends while conducting. This can-
not be simply taken into account when the
output voltage is being adjusted because
the forward voltage drop will vary to some
extent depending on such factors as the
load. It would therefore affect the operat-
ing conditions. However, without any form
of protection current would flow through
IC1 in reverse entering at pin 3, and this
would ruin it.

Here, reverse-polarity protection is pro-
vided by the two low-value resistors (both
labelled R1) in parallei connected between
IC1 pin 3 and the OV line. Diode D2 then
connects pin 3 to the charger output. In
normal operation, resistors R1 have little
effect (because only a very small current
flows through them). Any small effect on
the output voltage is taken into account
when VRI1 and VR2 are adjusted. Diodes
D1 and D2 do nothing because they are
reverse-biased.

FAULT CONDITION

If the polarity of the battery is reversed,
a circuit will be formed through the path
R1, D2 and D3. Diode D2 shunts the cur-
rent around IC1 and protects it from dam-
age. The fault current flowing through
resistor(s) R1 develops considerable power
(more than two watts) and they will
become quite hot. It is essential, therefore,
that they are adequately rated. Note also
that they should, preferably, be of the 1%
tolerance type (although 5% tolerance will
be reasonably satisfactory).
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With resistors R1 carrying the fault cur-
rent, a large voltage is developed across
them. Current then flows through the audi-
ble warning device, WDI, via diode DI.
WD sounds and draw the user’s attention
to the fault condition.

There could be a further problem if the
charger is switched off with the battery still
connected. This should not happen because
it would normally be removed at the end of
the charging period. However, it would
occur if there was a failure of the mains
supply. Current could then flow back into
the regulator circuit and discharge the
battery.

Diode D3 prevents this because it is
reverse-biased. The battery can still dis-
charge through resistor R2 and the net-
works R6/VR1 or R7/VR2, but their values
are relatively high and, in practice, the cur-
rent only amounts to 3mA approximately
on the 12V setting.

HEAT DISSIPATION

It will be seen that the difference
between the voltage applied to IC1 input
(pin 1) and that at the output (pin 5) will
result in heat being generated within the
device. The worst case (in normal opera-
tion) is on the 12V setting while delivering
500mA. With an input voltage of 24V and
an output of 14-4V, the voltage difference
is 9-6V.

The power developed in ICI will then
be almost five watts. This needs to be
removed using a heatsink. In practice, this
is provided by attaching the i.c. to the alu-
minium case, which effectively dissipates
the excess heat into the air. On the 6V set-
ting, the power dissipation is much less.

If the output terminals are short-circuit-
ed, the entire input voltage appears
between ICI pins 1 and 5. On the 12V set-
ting, this is 24V approximately and with
500mA flowing the power dissipation will
be some 12W. This will make the case
quite hot around the area of IC1.

SAFETY

The circuit must be constructed in an
earthed metal case. Since mains connec-
tions need to be made, seek competent
advice if you are not sure how to do this
safely.

All mains connections must be com-
pletely shrouded so that it is impossible
to make conductive contact with them.
Even so, the lid of the case must always
be on while the unit is plugged into the
supply and the case must be earthed.

The transformer must be generously
rated. It is not good enough to use a unit
rated at 500mA. When a transformer is
connected to a load which is not simply a
resistive one, it must be up-rated. The
transformer used must be specified as sup-
plying 1A minimum (18VA rating).

CONSTRUCTION

Construction is based on a single-sided
printed circuit board (p.c.b.). The topside
component layout and full size underside
copper foil track master are shown in Fig.3.
This board is available from the EPE PCB
Service, code 309.

Begin by drilling the two fixing holes.
Solder fuseholder FS2 in position. Add
all resistors (including preset potentiome-
ters VRI and VR2) and capacitors. Note
that capacitor C1 is an electrolytic device
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i Fig.3. Printed circuit board component layout
2,4 and full-size copper foil track master for the
Lead/Acid Battery Charger.
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Fig.4. Interwiring between the off-board components and p.c.b.

Everyday Practical Electronics, August 2001




and must be mounted with
the correct orientation.

The adjustment screw on
VR1 and VR2 should be
placed at top right as shown in
the photograph and Fig.3. The
adjustments will then increase
the operating voltages with
clockwise rotation.

It would be a good idea to
solder two short wire “stalks”
to the R4 and R5 positions
(although this was not done in
the prototype unit). The resis-
tors would then be soldered to
these. This would enable the
values to be easily changed if
the current limits needed to be
adjusted. Note that for the
500mA limit, resistor R3 is
left as it is, changing R4’s
value if required.

Solder bridge rectifier
RECI in position using about
8mm of its end leads. Add
diodes DI to D3, transistors
TR1 and TR2, regulator ICI1,
and the audible warning
device WD, taking care over

the orientation of all these
components.

Note particularly that the polarity of
WDI is correct as shown — remember, it
operates under conditions of reverse polar-
ity of the battery.

Adjust VR1 and VR2 to approximately
mid-track position. Insert the fuse in fuse-
holder FS2.

INTERNAL LAYOUT

Plan the internal layout of the case by
placing the p.c.b. and transformer on the
base. Leave a clear space around the trans-
former to allow air to circulate.

Keep the mains connections well away
from the low voltage components. Drill
mounting holes as appropriate.

Before attaching the transformer, scrape
off the paint on the outside of the case
around the area of the fixing bolt heads.
Use self-grip washers and a solder tag to
help ensure that good metallic and earthing
contact is made with the case.

Attach the p.c.b. using Smm plastic
stand-off insulators on the bolt shanks. It
must be positioned so that the metal tab of
IC1 can be bolted to the case.

Rear-mounted male mains connector,
mains switch and fuseholder.

Internal arrangement of components inside the prototype metal case. All mains
connections must be shrouded with insulating sleeves or boots. Also cover the
mains transformer wiring tags with some form of insulating material.

If necessary, scrape away the paint on
the inside of the panel around the area of
contact with IC1 tab, to allow good
heatsinking contact. Attach IC1 to the
panel using a small nut and bolt and an
insulating kit.

The positive output terminal (TB1) must
be electrically isolated from the case using
the insulating kit usually supplied with it.

INTERWIRING

Referring to Fig.4, complete the internal
mains wiring using flexible mains-type
wire of 3A rating. Fit insulating boots to
the connector, on-off switch S1 and fuse
FS1. Fit a protective shield on the exposed
transformer primary tags.

Complete the low-voltage wiring,
preferably using multi-coloured wire.
Sleeve the connections to the l.e.d.s.

Check that all mains connections are
completely insulated. Attach the lid of the
case, checking that no wires are trapped.

TESTING

Insert the fuse intc fuseholder FS1. Set
the mains switch off, the voltage selector to
12V and the current limit to S00mA.
Connect the unit to the mains using a 3-
core (earthed) lead with a 2A or 3A fuse in
its plug.

Switch on and check that the 12V red
l.e.d. operates. Using a multimeter, note
the voltage across the TB1/TB2 terminals.
It should read somewhere between 12V
and 20V d.c..

Unplug the unit from the mains and
remove the lid. In a series of steps, replac-
ing the lid of the case each time, adjust
VR1 to provide an output of between
13-8V and 15V, as required. Clockwise
adjustment of VRI sliding contact raises
the voltage and vice versa. From this point
leave VR1 alone.

Now set the voltage selector to 6V.
Check that the green 6V le.d. glows. In a
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similar manner, adjust VR2 to provide
between 6-9V and 7.5V.

If VRI or VR2 cannot be adjusted to
obtain the correct value, either resistor R6
or R7 will need to be changed, as appropri-
ate. A smalier value reduces the output
voltage.

TESTED TO THE LIMIT

The curreat limit values should now be
checked. Switch the unit off and set switch
S2 to 6V. Twist together the end leads of
the two 10 ohm test resistors (R12, R13)
so that they are connected in parallel.
Connect one end to terminal TB1. Connect
a multimeter. set on a current range,
between the other end of the resistor pair
and TB2.

Switch on and observe the reading on
both the higk and low current limits. Note
that the test resistors will become quite hot
when passing 500mA so do not touch
them. Also, switch off immediately
afterwards.

If the current limit values are found to be
too low or too high (more than about 10 per
cent), you cculd change the value of R4 (for
500mA) or RS (for 250mA). Reducing the
value will raise the current and vice versa.
Only small changes should be necessary.

Make up a connecting lead for the bat-
tery, using spade receptacle connectors or
crocodile clips. Test the unit with a battery
connected to the output. Check that the unit
does not become excessively hot when left
operating for several hours.

FINALLY

It only remains to make labels for the
switches. The charger is then ready to be
put into use. Remember, check the voltage,
current lim:t and polarity of the battery first
and make the appropriate adjustments.
Connect the battery then switch on the
mains. Check that the correct le.d.

operates. O
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New Technology

RESEARCH into nano-technology has
been progressing for some time. This
column last reported on it in Dec '99. A
considerable amount of the initial work
has been undertaken at the Georgia
Institute of Technology. In early work they
made some nano-tubes from carbon.
These had inside diameters measuring less
than ten nanometres

The investigations performed on these
minute tubes led researchers to believe
they could ultimately have important
applications in microelectronics where
extremely small conductors and other
structures are required. It was seen that
these tubes were capable of carrying very
high levels of: current and offering very
low levels of resistance. This prompted
further work into the technology.

As a result other solid structures called
nano-wires were discovered and fabricat-
ed. These were made from a variety of
materials including carbides and nitrides.

Nano-tubes were also developed for use
in transistors. These nano-tubes were sub-
tly different, forming a semiconductor
rather than an ordinary conductor and hav-
ing carbon walls made up from hexagonal
shaped matrices and just a single molecule
thick. Essentially, they were vaporised
carbon that had been condensed into a
series of hexagons.

To give a better view of them, they could
be considered as a very thin strip cut out of
a graphite carbon plane which has been
rolled up and sealed at either end. The
dimensions were naturally extremely
small, with figures measured in atomic
proportions.

The carbon hexagons that were used to
make the tubes had a natural tendency to
curl. The way in which they curled deter-
mined the electrical characteristics of the
nano-tube. Fortunately, it was possible to
control the way in which this curling took
place. By rolling it in a way that gave a
straight molecular alignment it was found
that the nano-tube behaved like an ordi-
nary conductor. However, if the curl was
arranged so that molecular structure was
twisted then the nano-tube behaved like a
semiconductor.

Now researchers at the Georgia Institute
of Technology led by Dr Zhong Lin Wang
have created a new form of nano-structure.
It is envisaged that it might be used in a
variety of applications including flat panel
displays, ultra-small sensors and a variety
of other devices.

The new flat structures are termed
nano-belts as a result of their appear-
ance under an electron microscope.
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Nano-technology is showing signs that it may be a
major player in the electronic device scene in years

to come, reports /an Poole.

Effectively they are ribbon like structures
having a narrow rectangular cross sec-
tion. They are unlike the previous nano-
tube structures that have been based
around carbon. Instead the new structures
are formed from oxides of zinc, tin, indi-
um, cadmium and gallium. Like the
nano-tube structures, these new nano-belt
structures also conduct electricity.

The nano-belts appear to have signifi-
cant advantages over their hexagonal
tubular counterparts. The carbon nano-
wires and nano-tubes suffer from oxida-
tion whereas the new nano-belts do not
suffer from this. They have much “clean-
er” surfaces that are free from defects and
this enables them to provide a high level
of performance in view of their atomic
level structure.

Chemically the nano-belts are very pure,
and the atomic structure is uniform. They
are composed of a crystal with specific
surface planes. This is a distinct advantage
and as a result of their uniform structure
this may enable the mass production of
nano-scale electronic and optical devices.

Production

The techniques for fabricating the nano-
belts are based on the thermal evaporation
of oxide powders under carefully con-
trolled conditions and without the use of a
catalyst. In experiments to produce the
nano-belts the required oxide powders
were placed at the centre of an alumina
tube that was inserted into a furnace. This
was brought to the right temperature and
evaporation was allowed for a controlled
period of time.

The temperature was determined on the
basis of the melting point of the oxide
being used. To enable the new nano-struc-
tures to be deposited, a small air flow in
the chamber was maintained and the nano-
belts were deposited on a small alumina
plate placed downstream from the evapo-
rating oxides.

Analysis of deposited nano-belts was
undertaken using a variety of techniques.
X-ray diffraction, scanning electron
microscopes, transmission  electron
microscopy and energy-dispersive X-ray
spectroscopy were all used.

A variety of materials were used dur-
ing the experimentation work. The
deposit from zinc oxide, collected on the
alumina plate, was found to be a wool-
like material. This consisted of a quanti-
ty of wire like nano-structures. These
ranged from several tens to several hun-
dreds of micrometers in length, some

were even a millimetre or more. Analysis
showed that they had a distinct belt-like
structure. The width was uniform along
its length, and was found to be in the
range 50nm to 300nm.

Other oxides produced similar results,
although the conditions under which they
were created varied slightly to accommo-
date the different temperatures required.
For example, tin oxide was used and very
long belts were produced — lengths of sev-
eral millimetres were common. The
widths varied between 50nm and 200nm
with a width to thickness ratio of between
5 and 10.

In a further example, the nano-belts
made with Indium oxide were found to be
very interesting. Like the others they pro-
duced nano-belts with a uniform width
and thickness along their length. However,
some exhibited a sharp shrinkage in width
whilst the thickness was preserved.
Further investigations into the mechanism
behind this are being undertaken.

The technology is still very much in its
experimental stages. Any applications
must naturally be thought of only as pos-
sibilities at this early stage in their devel-
opment. However, the very well defined
geometry and perfect crystallinity of the
structures make them ideal for further
experiments to discover their electrical,
thermal, optical and ionic transport prop-
erties. These have the advantages of hav-
ing perfect structures with no dislocations
and defects.

It is thought that the nano-belts could be
doped with different elements and used in
a variety of applications. These could
include minute sensors, optical devices
and possibly many more devices and
applications that have not even been con-
ceived. Although the technology is still
very young it is likely that it could be very
important in the years to come as more is
understood about these interesting struc-
tures, and more applications are found for
them.

It will be particularly interesting to see
what electronic devices might come out
of these nano-belts and to see just how
many applications are found for them.
Any devices made with this technology
are likely to be many years away, but.
many years of investigations into semi-
conductor materials had to be undertaken
before the first devices were made, the
same is true for these new structures.
Whatever happens from these early indi-
cations they appear to be another useful
and important tool in the electronic
device manufacturer’s toolkit.
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-~

VOL 2 CONTENTS Order on-line from
BACK ISSUES ~ July 1999 to December 1996 (all the projects, www.epemag.wimborne.co.uk/shopdoor.htm
features, news. IUs, etc. from all six issues). Note: No advertisements or or www.epemag.com (USA §$ prices)
Free Gifts are included. or by phone, Fax, E-mail or Post
PIC PROJECT CODES - All the available codes for the PI=T=T=T=T=l=l=l=l=l=T=l=T=l=1=1=1=1=l=l=l==1=]= [ ——
PIC-based projects published in issues from July to December 1999. 1 X 1
. BACK ISSUES CD-ROM ORDER FORM X
1 1
VOL 3 CONTENTS i Please send Mme ....... (quantity) BACK ISSUES CD-ROM VOL 1 1
BACK ISSUES - January 2000 to June 200G (all the projects, features, 1 1
news, 1Us, etc. from all six issues). Note: No advertisements or Free I Please send me ....... (quantity) BACK ISSUES CD-ROM VoL 2 !
Gifts are included. : :
PIC PROJECT CODES - All the available codes for the PIC-based ti D-ROM VOL 3 1
projects published in issues from January to June 2000. : AL el o B R a S S 2, 3 1
1 : 1
Please send me ........ uantity) BACK ISSUES CD-ROM VOL 4
VOL 4 CONTENTS 1 P e , !
BACK ISSUES — July 2000 to Dec. 2000 (all the projects, features, ' Price £12.45 each - includes postage to anywhere in the worid. i
news, 1Us etc. from all six issues). Note: No Free Gifts are included. 1 Name 1
PROJECT CODES - All the available codes for the programmable : """"""""""""""""""""""" :
projects from July to Dec. 2000. A3 6 686608 660600064 06000600000000000606300806 1
1 1
EXTRA ARTICLES - ON ALL VOLUMES P P '
BASIC SOLDERING GUIDE - Alan Winstanley's internationally : .
acclaimed fully illustrated guide. : .......................... PostCode ............. :
UNDERSTANDING PASSIVE COMPONENTS - Introduction to the ! []1 enclose cheque/P.O./bank draft to the value of € . .. ... ... !
basic principles of passive components. 1 1
HOW TO USE It;JfTELLIGEdNT L.C.Ds, By Jul)lla'n lletlt - Zn utterllydpracti- : (] Please charge my Visa/Mastercard/Amex/ :
cal guide to interfacing and programming intelligent liquid crystal display . .
ey : Diners Club/Switch :
Phyzzy8 COMPUTERS BONUS ARTICLE 1 — Signed and Unsigned {3 560000000060000006006006006300a000960000900000000¢ 1
Binary Numbers. By Clive “Max” Maxfield and Alvin Brown. 1 1
PhyzzyB coMPUTERs BONUS ART'CLE 2 —_ Creating an Event : Card NO ......................................... :
Counter By Clive “Max” Maxfield and Alvin Brown. ! Expiry Date Switch Issue No i
INTERGRAPH COMPUTER SYSTEMS 3D GRAPHICS - A chapter 1 pIry Date .« e T 1
from Intergraph’s book that explains computer graphics technology in an 1 SEND TO: Everyday Practical Electronics, 1
interesting and understandable way with full colour graphics. 1 Wimborne Publishing Ltd., 1
: 408 Wimborne Road East, Ferndown, Dorset BH22 9ND. :
EXTRA ARTICLEON VOL 1 &2 i Tel: 01202 873872.  Fax: 01202 874562. '
. ] . E-malil: orders@epemag.wimborne.co.uk 1
THE LIFE & WORKS OF KONRAD ZUSE - a brilliant pioneer in the . . N
evolution of computers. A bonus article on his life and work written by : Payments must be by card or in £ Sterling ~ cheque or bank :
his eldest son, including many previously unpublished photographs. i Normally suppﬁgzﬂvﬂ{r?;\vlg;‘eﬁ g;yg%’f‘kré csipt of order A
NOTE: This mini CD-ROM is suitable for use on any PC with a CD- : Send a copy of this form, or order by letter if you do not wish to :
ROM drive. It requires Adcbe Acrobat Reader (available free from i cut your issue. 1
the Internet - www.adobe.com/acrobat) b o - - —————————————————— N
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CONTROL & ROBOTICS

lilford Instruments

BASIC Stamp Microcontrollers

Still the simplest ancl easiest way ta get your protect or
development work done. BA‘:‘!C t*S::fmps are small computers that
run BASIC progrommes. With either 8 or 16 Input-Output pi
they may be connected directly 1o push-buttons, LEDs, speoi‘:rss,
potentiometers and integrated circuits such as digptal
thermomelers, real-time docks and analog-digital converters.
BASIC Stamps are programmed using an ordinary PC running
DOS or Windows. The longuage has
fomiliar, easy-to-read instructions such
as FOR...NEXT, if.._THEN ond GOTO.

Built-in synfox moke it eosy to measure |
ol Hpwrtte raloes, moch guell CUSTOMIZING
buttons, sendf recetve seri S ica

Stomps from £25 [single quantities),
Full crvdopmeni kits from €79

Stamps plus lots of warked
projects and practicol

onics help. CD-ROM olso
includes 30+ past zine
articdles and Shmp":gglore.
£29.95

Stomp2 based 3-axis machine
drive 1o X, Y ond Z oxes with 0.1mm

: "WO:';&.M frome
Kit conomins pre- ’ components.
Complete with Windows softwore for drifling

pebs .
+ Full kit ot £249, Port kit ot £189

Servo

ports, g -
ond softwame. Requires 9v Dc. Kits siort ot £189

servos

On Screen Display
Superi 1ot ondo
standord CCTV from simple
RS232 serial line.

Reody buili/tested ot £59

IR Decoder Board
Conirol your project using o stondord domestic

IR remole.
7 Output bnes [S5v @ 20mA) moy be set fo
momeniory or achion.

teaching soutine. Requires 9-12vDC
Suppled built and tested.
£29 single quantity

Milford Instruments .
120 High Street, South Milford, LEEDS LS25 5AQ
Tek: 01977 683665 Fax: 01977 681465

Full information on using BASIC

SERIAL LCDs
Bannish the hassle of interfocing to LCD displays.

We stock a comprehensive range of umeric ms:fGrcphic LCDs -
all with an easy-to-use standard RS232 serial Intesface. Sizes from
2x16 to 4x40 plus 128x64 graphic ponels.

Prices stort ot £25 (single quantity)

StampBug
Stomp1 based wolking nsect
Forwards,bockwerds ond left/right tum when
feelers detect object in path. Up fo 2 hours
roving from 4xAA Nicads. Chips pre-

me may be changed

programmed bt
(sﬁme supnlied). Body parts pre-cut.
Full kit £68

Woakks forwards/bockwards

with left and right rn when

detects obsiacles. Electronics
pcb pr&buil’ ond tested.

; e-looded

Full kit £68

Alex- Animated Head
Stame2 based controfler with voice record-playbock

: , PIR input and/or 4-servo
odions are recorded/edited one at o me. Moy
olso be controlled from PC.

Head kits start at £29. Cantrallers from £29

Serva Driver Board
Control up fo 8 standard hobby servos from an RS232
seriol dota lme using this controller board. Simple command
structure holds servos in position until update is received.
Fuz built and tested- requires SVDC and servos. Sepglied
with Windows freeware.

£29 single quantity. Opkonol keypod aveiloble.

All prices exclude VAT and shipping.
BASIC Stamp is the registered trademark of Parollax Inc. Far further
detdils on the above and other interesting products, please see our web site-

www.milinst.demon.co.ulk




INTER-:.C

Robert Penfold

LOGIC I.C. MONITORING VIA A PC

PREVIOUS Interface articles have
shown the ease with which large
digital readouts and analogue dis-
plays can be produced using a visual
programming language such as
Delphi or Visual BASIC. If you
require large digits you simply speci-
fy a large point size for the label used
to provide the display.

If an analogue display is required,
just draw it on the screen and alter
the appropriate set of co-ordinates to
make the display respond to read-
ings from your add-on circuit. This
will usually require some mathemat-
ical manipulation to get the scaling
just right, but the mathematics is eas-
ily achieved using a high level pro-
gramming language.

Getting In Shape

Using the graphics capability of a
programming language such as
Visual BASIC it is possible to produce dis-
plays of various types, making programs
easier and more fun to use. The program
shown in operation in Fig.1 is designed to
show the logic state at each pin of a 16-pin
logic integrated circuit. It will work just as
well with a 14-pin type by leaving the bot-
tom pair of pins unused.

Although it does not require any
advanced graphics, this type of thing can
be very time consuming to produce using
conventional programs. With Visual
BASIC it is very quick and easy. The
shape tool is used to draw a rectangle to
represent the body of the chip, and
another is drawn to represent the notch
at the top. The dot and line used on some
integrated circuits in addition to the
notch can be added using the shape and
line controls.

The shape tool produces rectangles by
default, but once in place it is possible to
change the shape by altering the setting
of the Shape property. The colours of
the shapes can be altered using the
FillColor property, but this will proba-
bly have no effect if rou try it. This is
due to the FillStyle being set at
Transparent by default. Change this to
Solid and any colour changes should be
then implemented.

The 16 “pins” are produced using fur-
ther rectangle shapes, and these should
be renamed to “Pinl”, “Pin2”, etc., for
easy identification when writing the soft-
ware. They are set to have a solid fill, but
the fill colour used is unimportant, as the
program will set this.

Hiﬁhs and Lows

The idea is to have one colour for a high
logic level and another for a low level.
The FillColor property, in common with
practically all properties of every compo-
nent, can be placed under program con-
trol. The fill colour for “Pin1” for example,

566

o N O 0 & O N =

work with a standard bidirectional
printer port, which must be set to a
suitable mode such as the SPP
mode.

Pinhead

Some means of simultaneously
making all 16 connections to the
integrated circuit “under test” is
required. Integrated circuit test clips
are manufactured, but can be diffi-
cult to track down these days.

If a suitable test clip cannot be
obtained it is possible to improvise
something. One of the more expen-
sive integrated circuit holders hav-
ing stout pins does the job quite well
if the pins are all bend slightly
inwards. It is then possible to press
the pins of the holder against the

Fig.1. Logic i.c. monitoring program in action.

is controlled via the variable called
“Pin1.FillColor”. Setting this to the appro-
priate value will give the required colour.

If you select a fill colour from the
palette in the Properties window, its value
will be added beside the FillColor proper-
ty. This provides an easy means of finding
the right value to produce any of the stan-
dard colours. In this case bright red
(&HFF) and green (&HFF00) are respec-
tively used to indicate logic 1 and logic 0
levels. This method enables the logic level
at any pin to be seen at a glance.

Line Interface

It is clearly necessary to have 16 input
lines for this monitoring system to work
properly, which is more than a single PC
parallel port can provide unaided.
However, as pointed in previous Interface
articles, the eight data lines of a bidirec-
tional printer port can be used to provide
16 inputs with the aid of a handshake out-
put and some external hardware.

The 16-bit input port circuit diagram of
Fig.2 uses two octal tristate buffers (IC2
and IC3) to double the number of inputs
available. With the ALF (auto linefeed)
output set high, IC2 is activated and cou-
ples its inputs through to the printer port
while IC3 is switched off. Taking the ALF
output low reverses the states of the two
buffers, with IC3 coupling its outputs to
the printer port and IC2 being switched
off.

Inverter IC1 ensures that the two
buffers are operated out-of-phase. All 16
pins of the test device can therefore be
monitored, but as two separate bytes of
data.

The circuit requires a +5V supply,
which is not available from the printer
port. However, this supply can be
obtained from a standard game/MIDI
port, the keyboard port, or a USB port, as
explained in a number of previous arti-
cles. Note that this interface will only

tops of the test device’s pins. With

any form of improvised connector

be careful not to slip and accidental-

ly short-circuit any pins of the test device.

The connections to the integrated cir-

cuit holder can be made via a 16-pin d.i.l.

header plug. Note that the lead from the

test connector to the interface should be

no more than about 400 millimetres long,

and the lead from the interface to the

printer port should be no more than
about one metre in length.

On the Pulse

The trouble with any simple monitor-
ing system of this type, whether PC based
or otherwise, is that short and intermit-
tent pulse signals will not be indicated.
Signals having a mark-space ratio of
around 1-to-1 tend to produce random
levels, resulting in the on-screen indica-
tion rapidly alternating between its two
states. It is then pretty obvious to the user
that the input is pulsing. Short and inter-
mittent pulses can be missed though, as
they may not occur during the periods
when the interface is monitoring the test
device.

A simple solution to the problem is to
use a pulse stretcher to elongate input
pulses. This ensures that the intermittent
monitoring of this system cannot over-
look the pulses. A simple monostable cir-
cuit is all that is needed, and the circuit
diagram of Fig.3 is a simple 5V CMOS
compatible design.

This circuit uses a couple of 2-input
NOR gates from a 4001BE connected to
operate as a positive edge triggered
monostable. The output pulse duration is
approximately 500 milliseconds, which is
more than adequate to ensure a clear
indication from the on-screen display.

One way of handling things is to have
an additional 16 input lines plus 16 mono-
stables so that each pin can be continu-
ously monitored for pulses. Each pin
would then have its own on-screen pulse
indicator.
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Although a very good way of doing things, it also turns
a simple idea into a rather large piece of electronics. The
lower cost approach is to have one monostable and one
onscreen indicator that can be used to tests any pins that
should be pulsing. In this case the Error input of the print-
er port is used to monitor the output of the monostable.

Software

The ﬁrogram listing for this system (see Listing 1) is
quite short because drawing objects on the screen does
most of the work. The main routine is assigned to a timer
component that updates the screen about 25 times per sec-
ond. Initially the timer is not operational, and it is started
by operating one of the onscreen pushbuttons. This also
selects the apﬁ)ropriate base address for the port in use.
This is normally &H378 for port 1 and &H278 for port 2.

The first line of the main routine sets the printer port to
operate as an 8-bit input and it selects pins 1 to 8 of the
test device by setting the ALF line high. Although a value
of zero is written to the ALF line, there is a hardware
inverter on this line so it actually goes high. Each bit of
the value returned from the port is then tested by two If
... Then statements which set the fill colour of the appro-
priate rectangle to red if a bit is high or green if it is low.
Next the ALF line is set low, and the process is repeated
for pins 9 to 16.

A change of colour is also used for the pulse indication.
The background colour of the label is set to green, which
is the same colour that is used for the lettering.
Therefore, the word “PULSE” is not displayed. The last
line of the routine checks the state of the pulse stretch-
er’s output, and it sets the background colour of the label
to red if a pulse has been detected and the output is
high. The green lettering then shows up clearly on the
red background. Incidentally, the colour of the lettering
can be altered via the ForeColor property, so the letter-
ing, background, or both can be changed under program
control.

For those wishing to experiment with this system the
source files are available from the EPE web site, together
with the compiled EXE file. Note that the inpout32.bas
file must be loaded into Visual BASIC for the Inp and
Out commands to work, and the inpout32.dll file must
be available to the system for the compiled program to
work.
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Fig.2. Circuit diagram for the 16-bit input port.

Dim Port1 As Integer
Dim Port2 As Integer
Dim Port3 As Integer

Listing 1: Monitoring
System Program

Private Sub Command1_Click()

Portl = 888: Port2 = 889: Port3 = 890
Timerl.Enabled = True
End Sub

Private Sub Command2_Click()
Portl = 632: Port2 = 633: Port3 = 634
Timerl.Enabled = True

End Sub

Private Sub Timerl_Timer()

Out Port3, 32

If (Inp(Portl) And 1) = 1 Then Pinl.FillColor = &HFF&

If (Inp(Portl) And 1) = 0 Then Pinl.FillColor = &HFF00&
If (Inp(Portl) And 2) = 2 Then Pin2.FillColor = &HFF&

If (Inp(Portl) And 2) = 0 Then Pin2.FillColor = &HFF00&
If (Inp(Portl) And 4) = 4 Then Pin3.FillColor = &HFF&

If (Inp(Portl) And 4) = 0 Then Pin3.FillColor = &HFF00&
If (Inp(Portl) And 8) = 8 Then Pin4.FillColor = &HFFé&

If (Inp(Port1) And 8) = 0 Then Pin4.FiliColor = &HFF00&
If (Inp(Portl) And 16) = 16 Then Pin5.FillColor = &HFF&
If (Inp(Portl) And 16) = 0 Then Pin5.FillColor = &HFF00&
If (Inp(Port1) And 32) = 32 Then Pin6.FillColor = &HFF&
If (Inp(Port1) And 32) = 0 Then Pin6.FillColor = &HFF00&
If (Inp(Portl) And 64) = 64 Then Pin7.FillColor = &HFF&
If (Inp(Portl) And 64) = 0 Then Pin7.FillColor = &HFF00&
If (Inp(Port1) And 128) = 128 Then Pin8.FillColor = &HFF&
If (Inp(Port1) And 128) = 0 Then Pin8.FillColor = &HFF00&
Out Port3, 34

If (Inp(Portl) And 1) = 1 Then Pin9.FillColor = &HFF&

If (Inp(Portl) And 1) = 0 Then Pin9.FillColor = &HFF00&
If (Inp(Portl) And 2) = 2 Then Pinl0.FillColor = &HFF&

If (Inp(Port1) And 2) = 0 Then Pin10.FillColor = &HFF00&
If (Inp(Portl) And 4) = 4 Then Pinl11.FillColor = &HFF&

If (Inp(Portl) And 4) = 0 Then Pinl11.FillColor = &HFF00&
If (Inp(Port1) And 8) = 8 Then Pinl2.FillColor = &HFF&

If (Inp(Portl) And 8) = 0 Then Pin12.FillColor = &HFF00&
If (Inp(Portl) And 16) = 16 Then Pin13.FillColor = &HFFé&
If (Inp(Portl) And 16) = 0 Then Pin13.FillColor = &HFF00&
If (Inp(Port1) And 32) = 32 Then Pinl4.KllColor = &HFF&
If (Inp(Port1) And 32) = 0 Then Pin14.FillColor = &HFF00&
If (Inp(Port1) And 64) = 64 Then Pin15.FillColor = &HFFé&
If (Inp(Portl) And 64) = 0 Then Pin15.FillColor = &HFF00&
If (Inp(Port1) And 128) = 128 Then Pinlé.FillColor = &HFF&
If (Inp(Port1) And 128) = 0 Then Pin16.FillColor = &HFF00&

Pulse.BackColor = &HFF00&
If (Inp(Port2) And 8) = 8 Then Pulse.BackColor = &HFF
End Sub

+5V o——

IC1 pin 14 1M5

R1 Printer
10M IC1 pins 7,8,9,12, and 13 Port
oV o —0 Gnd

Fig.3. Circuit diagram for the CMOS pulse stretcher.
D7 D5 D3 DI

Emor

Fig.4. Connections to the PC’s printer port.
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Experiments ideas for DrDAQ
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The DrDAQ is a low cost data logger from Pico
Technology. It is supplied ready to use with all
cables, software and example science
experiments.

DrDAQ represents a breakthrough in data
logging. Simply plug DrDAQ into any Windows
PC, run the supplied software and you are ready
to collect and display data. DrDAQ draws its
power from the parallel port, so no batteries or
power supplies are required.

As well as the built in sensors, DrDAQ has two
sockets for external sensors. When a sensor is
plugged in, the software detects it and
automatically scales readings. For example, if a
temperature sensor is plugged in, readings are
displayed in °C . Details are provided to allow
users to develop their own sensors.

To order the DrDAQ please choose one of the following options:
i) Visit our web site and place an order over the Internet,
ii) Place an order over the phone by ringing the number below,or,
iif) Fill out the order form and either fax it, or post it back to Pico Technology.

Very low cost
Built in sensors for light, sound (level and
waveforms) and temperature

Use DrDAQ to capture fast signals (eg
sound waveforms)

Outputs for control experiments
Supplied with both PicoScope

(oscilloscope) and PicoLog (data logging)
software

Name

DrDAQ Order Form:

Address

Post code

Phone

Credit Cand

—_—

Visa / Mastercard / Switch / Amex

Card Number I

Expiry Date /

Start Date & or Issue No.

Quantity | Package Price inc VAT Total
DrDAQ + Software £69.32
BrDAQ + 2 Temp £92.85
Sensors
DrDAQ + 2 Temp, pH £175.08
Electrode, Hunidity +
Reed Switch Sensors
Delivery £4.11 £4 11
Grand Total | ¢

Cheque with order

,

Pico Technology Ltd, The Mill House, Cambridge Street, St Neots, Cambridgeshire. PE19 1QB

Tel: 01480 396395, Fax: 01480 396296, E-motech.com, Web: www.drdaq.com




Special Feature

CONTROLLING POWER
GENERATION

OWEN BISHOP

Proportional Integral Derivative (PID) control systems help to
reliably maintain our supplies of electrical power.

valley, not far from Telford, the

cooling towers of the Ironbridge
Power Station come into view only as one
actually arrives at the site. This is a coal-
fired station with two turbines.

Although it is the turbines that produce
the electrical power, it is the steam genera-
tion plant that conveits the energy from
burning coal dust into the energy of high-
pressure steam to drive the turbines. In
short, the control of power generation at
Ironbridge depends mainly on the control
of the steam boilers.

The theory of turbines and how they
produce electrical power was described by
Alan Winstanley in his Power Generation
from Pipelines to Pvlons (Aug-Sep ’99).

In this article, we are concerned with the
essential control system, the system that
produces steam at a temperature of exactly
566°C and a pressure of exactly 150 bars,
ready to drive the turbines.

EARLY SYSTEMS

When the power station was first com-
missioned in the late 1960s, it was con-
trolled by analogue electronic circuits.
Later, the station was modified to use full
Proportional Integral Derivative control
(PID ~ see Panel 1). Like the early cheese-
packing system described in The World of
PLCs of July °0l, it was implemented as
relay logic.

By the early 1980s a DEC PDP11 mini-
computer had been installed to control cer-
tain aspects of the plant. For this purpose,
the Central Electricity Generating Board
developed CUTLASS, its own program-
ming language for boiler control.

Many large industrial organisations have
good reason for developing their own com-
puter languages. Another example is Lucas
Aerospace with its flight control language,
LUCOL.

Although developing a language is
expensive and there are numerous general-
purpose languages such as C or BASIC
already available, a special language can
include commands and functions applica-
ble to the industry. This simplifies pro-
gramming and, if the algorithms are
rigorously tested, eliminates many or all
possible causes of system failure.

By the middle of the 1980s the
power station had installed about 120

N ESTLING in a steep-sided Shropshire
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The generator hall at Ironbridge, showing one of the two turbines and generators.

pragrammable logic controllers working
alongside the minicomputer. These too
were programmed in CUTLASS. This sys-
tem was operational until the late 1990s.

AUTOMATIC
BOILER CONTROL

The most recent system, ABC
(Auntomatic Boiler Control), comprises five
individual computer control systems, all
running under a central control system.
Such an architecture is known as a distrib-
uted control system.

Each sub-system is autonomous and is
told what to do by the central control sys-
tem. From then on, it executes its own con-
trol algorithms, reporting its progress back
to the central control system from time to
time until it has completed its allotted task.

The five control systems of ABC
comprise:

@ Feed control: This controls the flow
of feed water to the boiler. It is alternative-
ly known as Drum Level Control.

@ Superheater temperature control:
Controls the final temperature of the steam
as it passes to the turbine.
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@ Master pressure control: This acts by
controlling the rate of burning of coal dust
in the furnace.

@ Load control: Controls the electrical
load placed on the generator.

@ Fan contrals: There are two sets of
fans for producing a current of air through
the furnace.

These five systems work together fo
supply steam to the turbines at exactly
566°C and 150 bars. Given that one bar is
equal to just over one standard atmosphere,
150 bars is the equivalent of 155kg/cm?
(2204 psi).

FEED CONTROL

Water is pumped into the system by
three pumps (Fig.1). The main boiler
feed pump is steam driven and thus can
only be used when the station is already
generating. In practice, it is used when
the generators are running at 200MW or
more. The other two water pumps are the
starting and standby boiler feed pumps.
These are electrically driven, but have
only half the pumping capacity of the
main pump.
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The output from the three pumps goes to
a common line in which the water pressure
is maintained at 160 bars. From this line,
the water passes through six feed regulat-
ing valves. Two of these are used when the
system is being started and the other four
are brought into use as the system becomes
operational. In this way, the amount of
water delivered to the boiler is controlled
by:

@ Varying the speed of the pumps

@ Adjusting the apertures of the valves

@ Selecting which valves are open and
which are closed

From the six valves, the water enters
another common line in which the pressure
is held at 154 bars. On its way to the main
boiler, known as the drum, it passes through
a number of preheater stages (including an
economiser). These make use of hot exhaust
gases from the main boiler to start raising
the temperature of the water.

The heated water then enters the drum.
The purpose of feed control is to keep a
constant water level there. The drum has a
sensor to measure the water level. It would
be possible to mount a pressure sensor (see
Panel 2) in a pipe leading from the drum,
but a problem would arise when water
collected or condensed in the pipe. The
varying amount of water in the pipe would
produce an error in the level reading.

To overcome this difficulty the sensor
measures the pressure difference between
two levels in the drum. There are two pipes,
one above the typical water level and one
below it. Both pipes are kept full of water, so
that the difference of pressure in the two
pipes is related to the level of water in the
drum. The output from this sensor is fed
back to the feed control system, which
adjusts the water flow accordingly.

FAN CONTROL

There are two sets of fans, the forced
draught set blowing air into the furnace
and the induced draught set extracting air

PANEL 1. CONTROL STRATEGIES

The analysis of control systems is a highly mathematical topic, particularly the analy-
sis of regulators intended to maintain a constant temperature, pressure or rate of flow in
a system. Explaining in words what is in reality a complex situation, there are four prin-
cipal kinds of regulatory control system:

@ Bang-bang control: A simple thermostat switches a heater on when the room is too
cold and switches it off when it is too hot. This commonly used system is easily analysed.
It uses negative feedback.

@ Proportional control (P): The existing condition of the system is compared with the
desired condition (the Set Point, Fig.4a). The difference is the error signal. The corrective
action is in proportion to the error. For example, a heater of variable power is switched
more fully on when the existing temperature is a long way below the set point. The heater
is switched to lower powers as the temperature approaches the set point. Because the error
signal is inverted and fed back into the system, the system never comes exactly to the set
point. There is always an offset.

@ Proportional + Integral control (P + I): The feedback includes an additional amount
proportional to the time integral of the error signal. This ensures that the system eventu-
ally reaches the set point.

@ Proportional + Integral + Derivative (P + [ + D): P + I control alone does not allow
the system to respond quickly to disturbances. In PID control, the feedback includes a
third quantity, proportional to the derivative or rate of change of the error signal. The sys-
tem is then able to respond effectively to sudden or large changes in its operating condi-
tion. A PID system is generally preferred to the other systems, though the control algo-

rithms are necessarily more complex.

from the furnace (Fig.2). The forced
draught fans blow coal dust from the mills,
where coal is ground by Scm diameter
steel balls, into the ball of fire around the
drum and superheaters. They also propel a
supply of air to burn the coal dust.

The hot gases from this combustion heat
the water in the drum and then pass on to
warm the water flowing through the
economiser toward the drum. The induced
draught fans remove air from the furnace
and, as it passes out, there are sensors that
measure its oxygen content. The fan con-
trol system acts to keep the oxygen content
to at least three per cent (compared with
the normal content of 20 per cent in air) to
ensure that combustion is efficient.

SUPERHEATER
CONTROL

A rather unexpected feature of the system
is that the furnace heats the steam above the

finally required temper-
ature and it is then
—p TO SUPERHEATER slightly cooled by
WATER WATER 1 1 1
waren_ [oowps Licooans| | [ree0’) isioans | [Prenearens _ﬁrpymg “’“‘;er nto 1t
(x3) (x6) " | economiser O S B R
3 - finer temperature con-
centraL s HOT WATER § trol and takes place in
CONTROLLER DRUM the desuperheater
a--p] FEED R X LEVEL -
CONTROL SENSOR e (Fig.3).
154 BARS The spray water is
T taken. from the 160
bars line between the

Fig.1. The feed control system regulates the level of water in

the drum.

pumps and the feed
valves. The pressure
in the desuperheater is

lower than this (154

difficulty in spraying. There is a tempera-
ture sensor on the outlet from the desuper-
heater and this feeds data back to the
superheater controller.

There are two separate controllers in
this part of the system. Controller 1
receives feedback from the temperature
sensor on the outlet of the desuperheater
and operates the spray valve accordingly.
The steam passes on to the superheater
stage and its temperature as it proceeds to
the turbine is monitored by a second tem-
perature sensor. This feeds back a signal to
Controller 2.

The set point of this controller is manually
adjustable, and is set to the required tempera-
ture of 566°C. Now comes a more unusual
technique for temperature control, for the
error signal from this controller is fed back to
determine the set point of Controller 1.

Thus we have two control loops, the
second of which controls the setting of the
first. These are known as cascaded loops,
and provide a finer degree of temperature
control than a single loop.

A COMPLEX SYSTEM

The ABC system mentioned earlier is an
example of multivariable control. As we
have seen, there are several individual con-
trol systems but they all interact with one
another. For example, if the fan control
system lets the furnace get too hot, more
water will be converted to steam and the
feed control system will have to supply
more water to the drum.

There are many such interactions, which
are affected too by the amount of electrical

bars) so there is no power being generated at the time.
CENTRAL o _____ o
CONTROLLER CONTROL W~ _
- .. ~4 oxveen CENTRAL L . " SUPERHEATER CONTROL
o HSQL;I'AO A SENSOR CONTROLLER CONTROLLER 1 CONTROLLER 2
R . SET
v A Seuny i {erron sele----- ERROR P jed— MANUALLY
AR ‘—L EXHAUST ! ERROR ERROR TO 566°C
INTAKE FORCED | A HOT AIR INDUCED AR i SIGNAL TEMP SIGNAL TEMP
DRAUGHT »J FURNACE »4 DRAUGHT —> A 4 yy 73
FANS FANS SPRAY
VALVE 1 '
WATER 160 [l ]
f COAL DUST BARS : H
1 1
COAL . STEAM 1 | Y TO
566°C
MILLS FROM ——— DESUPERHEATER —ip- s >~ rURBINE
DRUM 8"\5;5 150 BARS

Fig.2. The fan control system is responsible for conditions

within the furnace.
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cascade.

Fig.3. Superheater control comprises two control loops in
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Fig.4. A range of control strategies of increasing complexity
and effectiveness.

Computer models allow the operator to study how each system
responds and how the different systems interact.

There are a few “unknowns” in the system, however, such as the
energy being provided by a particular mixture of air and coal dust.
This leads to inaccuracies in the model, and a human operator is
needed to keep the whole system in balance.

CONTROL ROOM

Ironbridge has a new control room that well reflects the state of the
art of control technology. Instead of a control panel laden with mas-
sive switches, rheostats and bulky meters for pressure temperature
and current, the whole control panel is presented in virtual form.

The operator sits in front of a bank of four large colour monitors.
On a diagrammatic plan of the whole system, these VDUs display
critical data (mainly temperatures and pressures), and indicate the
state of all pumps and valves. There are buttons and sliders on
screen just like those we meet in typical Windows software.

There are no keyboards for these displays for the power station
is controlled simply by using a mouse. The operator sweeps the
mouse across the screen, calling up data here, adjusting a setting
somewhere else. The four screens act as one, so that, as the mouse
moves the cursor off the edge of one screen, it appears on the
screen next to it.

In addition to these screens, the control room has large back-
projection monitors that give a complete overview of the plant.
As we all know, computers sometimes crash and, with a system
that provides essential power for an appreciable area of the coun-
try, a back-up is essential.

Although not showing in the photograph, there is also a hard-
wired manual contro] desk. This has real switches and real meters
on it and, while it does not provide for the sophisticated control of
the virtual control panel, it does at least allow the power station to
continue operating (or to be rapidly shut down!) in an emergency.
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PANEL 2. PRESSURE SENSORS

A fluid pressure sensor consists of a chamber with a
diaphragm dividing it into two parts. Either or both parts may be
filled with gas or liquid under pressure, and then connected by
two tubes to the sources of pressure. In the power plant, the
chamber on the two sides of the diaphragm is connected to the
two levels inside the drum.

A strain gauge is mounted on the diaphragm and this consists
of a pattern of parallel strands of thin metal foil. When a differ-
ence of pressure causes the diaphragm to bulge, the foil is dis-
torted and its strands may become shorter and wider or longer
and narrower. This alters their electrical conductivity and the
change in resistance is measured by a bridge circuit. The change
in resistance is interpreted as the difference in pressure between
the two sides.

At the control desk, the operator uses a mouse to control the
power station.
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Perpetual Projects - 2

PERPETUAL
L.E.D. FLASHER

THOMAS SCARBOROUGH

@ Solar-Powered - no batteries @ Uses a common - Uniboard - p.c.b. ®
@ Will run indefinitely, without attention @ Ideal for the novice @

. CONTINUE this month with the
WSecond part of our four-part series

of “perpetual” projects. All are
based on one small printed circuit board
(p-c.b.) called a Uniboard. Each is powered
around the clock — perpetually — by a single
one farad “Goldcap” capacitor and a small
solar cell (no battery). Each is designed to
run unattended for months at a time with-
out attention — in fact for years!

The solar power supply and regulator
constructed last month form the basis for
all of the projects in this short series. This
month we cover the following two
Perpetual Projects:

Yr Perpetual L.E.D. Flasher +x
Y« Double Door-Buzzer +x

Besides these projects, suggestions are
made for one variation — a Single Door-
Buzzer.

L.E.D. FLASHER

This simple solar-powered flasher could
be used as a thief deterrent almost any-
where — maybe on a dummy bell box or in
an outbuilding etc. Or use it to mark a
switch or keyhole so you can find it at
night.
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Last month we discussed the miniscule
power requirements of the Perpetual
Projects in this series. As with all the cir-
cuits in the series, the power requirement of
the Perpetual L.E.D. Flasher needs to be
extremely small to see it around the clock —
in fact so small that, if it were run off AA
batteries, it would live longer than the shelf
life of the batteries (if that were possible)!

At the same time, this does not mean that
the le.d. flasher is feebly dim. It is so
designed that it will produce an extraordi-
narily bright flash for its minute current
drain. Do not be disappointed if the l.e.d.
flasher looks dim in the daylight — if the
specified blue l.e.d. is used, it will flash
brightly at night.

CIRCUIT DETAILS

The single most active component in this
circuit (regulator components excepted), is
IC1 - a 4093 quad 2-input NAND Schmitt
trigger.

There are various manufacturers of the
4093 i.c., and the make used in this series is
the Motorola MC14093BCP. The make sig-
nificantly affects both the power consump-
tion and characteristics of the 4093 i.c. —
see last month.

Any unused inputs should not be left
“floating” (unconnected), otherwise an
input may not know what to do, and is like-
ly to behave erratically. By “tying
inputs high”, a significant amount
of power (as much as one third)
is conserved.

The Perpetual L.E.D. Flasher circuit dia-
gram shown in Fig.]l is based on a simple
RC oscillator — also called a clock genera-
tor in digital circuits. (Note that the compo-
nent reference numbers follow on from the
Solar-Powered Power Supply & Voltage
Regularor described last month.)

In this circuit, the basic oscillator
includes one “innovation”, namely the
combination of diode D3 and resistor R6.
These enable rapid charging of capacitor
C3, while blocking current in the opposite
direction, so as to give very brief pulses of
light.

The operation of the oscillator is easily
understood if one refers back to Part 1 of
this series. As capacitor C3 charges, so gate
ICla s triggered to discharge C3 — as it dis-
charges, so ICla is triggered again to
charge C3 once more. This sets up a con-
tinuous oscillation.

A feature of this circuit that is common
to all the “Uniboard” projects in the series
is the very high value of R (RS), as well as
the small value of C (C3). This ensures that
the oscillator draws only a minute amount
of current.

EXTREMELY BRIGHT

An extreme brightness Smm blue l.e.d.
with a narrow viewing angle (15° or so) is
used for D4. This is chosen not only for its
brightness, but especially for its efficiency.
These l.e.d.s produce a very strong light
output. Do not even think of using another
l.e.d. in this position. A standard l.e.d. is

+3V
Ic1
PING 9, 12,13
A7n
o T

Fig.1. Circuit diagram for the Perpetual L.E.D. Flasher. Note
component numbering continues on from last month’s Solar-
Powered Power Supply & Voltage Regulator.
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likely to be virtually useless — and a wider
viewing angle might seriously compromise
brightness.

Extreme brightness red or green le.d.s
with a narrow viewing angle may be tried, if
a suitable ballast resistor is wired in series.
The standard current limiting formula is used
— the value of the resistance being calculated
by subtracting the lLe.d.’s forward voltage
from the regulator voltage, then dividing by
0-02 (which is current). This gives a value of
about 39 ohms for green, and 56 ohms for
red. A blue led. (rated at 3V) requires no
ballast resistor, since the effective current
flow is limited by the regulator.

Note that a buffer gate (IClb) is
employed in this circuit. This is good prac-
tice, particularly when very small currents
are involved, as is the case with oscillator
ICla. Such a buffer gate isolates the small
currents of the oscillator from the relative-
ly heavy current drain of the load (that is,
the l.e.d.), and ensures that capacitor C3 is
able to fully charge (this would not neces-
sarily be the case without a buffer — a red
l.ed., for instance, would stop the
oscillator).

The l.e.d. flasher will flash at about 1Hz,
which would easily take it through twenty-
four hours of darkness. In fact in sunny
climes, the spare gates within the
MC14093BCP (ICt) might well be capable
of flashing an additional l.e.d. flasher
around the clock.

The brightness of the flash may be
increased considerably by changing the
value of resistor R6 to 47 kilohms, and the
flasher circuit would still outlast a good
night. However, its life-span would
be reduced to about fifteen hours.

The rate of flashing may be
increased by decreasing the value of
resistor RS.

CONSTRUCTION

For the sake of simplicity and clarity,
two features of the circuits throughout this
Uniboard series is that pin 7 and pin 14 of
ICI are wired to OV and +V respectively
(this was taken care of with the insertion of
the d.i.l. socket last month). Also, the
inputs of all unused gates are (or should be)
wired to the positive rail. This is shown in
all the circuit board layouts.

The Perpetual L.E.D. Flasher circuit is
built up on the Uniboard p.c.b., which
already holds the regulator and d.i.l. socket
(see Fig.2 July issue). This board (minus
components) is available from the EPE
PCB Service, code 305. The topside com-
ponent layout and copper foil master are
shown in Fig.2.

Commence construction by soldering in
position the link wires and resistors, con-
tinuing with the diodes and capacitor C3.
The cathode (k) of D3 is banded. The cath-
ode (k) of l.e.d. D4 has the shortest lead.

Finally, insert IC1 in the d.il. socket,
being sure to observe the correct polarity
(CMOS i.c.s in the 4000 series are easily
destroyed by reverse voltages). Observe
anti-static precautions with IC1 — the first
of these being to earth your body (e.g. by
touching a metal water tap — not the mains
earth!) immediately before handling the i.c.
Extreme brightness l.e.d.s may also be stat-
ic sensitive, and should be handled with the
same precautions.

Although some high-sounding descrip-
tions are given for component types in the

1-50in (38mm)

(wwig) uz

Fig.2. Uniboard component layout for the L.E.D. Flasher. Not all the holes/pads are
used. The board includes the Power Supply from last month.

A

Completed circuit board.

Components lists, these merely serve as a
guide. In all the projects which follow,
only the specifications of IC1 and the
l.e.d.s are critical. Rough equivalents
should work in every other instance with-
out trouble.

CALIBRATION

Once CI has been fully charged in the
sun (see last month), adjust the regulator’s
preset trimmer VRI1 until 3V is measured
across electrolytic capacitor C2 (solder
pins are provided for this purpose on both
sides of C2). Remember that C2 causes a
short delay to any adjustments that are
made to the voltage.

Current consumption (excluding the reg-
ulator) is below 15pA. If you measure more
than 20pA, or if the l.e.d. flasher fades too
soon, make ICl your prime suspect. A
CMOS i.c. can be partially damaged by
static, while seeming to function correctly.
If the i.c. is not the one specified in the
Components list, this will almost certainly
be the problem.

Now place the solar panel (not the p.c.b.,
which should be protected from wide tem-
perature swings) in a position where it will
receive half an hour’s direct sunlight each
day. The sun should strike the whole solar
panel, not just part of it.
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L.E.D. FLASHER

Resistors See
RS 33M metal @ [Uo)
film 0-25W = '
R6 10k carbon
imo2aw TALK
page
Capacitor
C3 47n polyester

Semiconductors

D3 1N4148 signal diode

D4 5mm 15° extreme
brightness blue l.e.d.

IC1 MC14093BCP quad

2-input NAND Schmitt
trigger (see text)

Miscellaneous

Printed circuit board (Uniboard) avail-
able from the EPE PCB Service, code
305 (see text); multistrand connecting
wire; solder etc.

Note: Component designations run on
from the Solar-Powered Power Supply &
Voltage Regulator described last month.

Approx. Cost

Guidance Only

All being well, your l.e.d. flasher should
flash continuously through the 2lst
Century and into the next!

IT'S A BUZZ
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DOUBLE DOOR-BUZZER

Solar-powered, personalised call button

CIRCUIT diagram for a simple
ADouble Door-Buzzer is shown in

Fig.3 and is ideally suited to a
smaller space (e.g. one or two rooms),
since its volume is quite modest. For
instance, it would be ideal for an allotment
“hut” where there may be no electricity
supply, and where it would remain perpetu-
ally on standby to alert you to the presence
of visitors.

A double door-buzzer will conveniently
distinguish between a front door, a back
door, or perhaps a gate by sounding a high-
er or lower tone, depending on which
touch-switch button is pressed. It may also
alert different occupants of the same house
to who is required.

TAKE NOTE

The piezo disc, WDI, is wired between
the output terminals (pin 4 and pin 11) of
the output buffers IC1b and IC1d. This is
an easy way to share one piezo disc
between two oscillators. When buzzer No. 1
(ICla and ICb) sounds, buzzer No.2’s out-
put (IC1d) is low. When buzzer No.2 (IClc
and IC1d) sounds, No.1’s output (IC1b) is
low.

In each case, it is as though the piezo
disc had been connected straight to the OV
rail. If both oscillators (ICla and IClc)
sound at the same time, the two waveforms
merge, so that the two “tones” are heard
simultaneously.

Notice also that if each oscillator is acti-
vated alternately, the current reverses direc-
tion. This means that the piezo disc could
be replaced with a bi-colour l.e.d., which
would indicate a different colour depending
on which touch-switch is pressed. If a bi-
colour l.e.d. is used, remember to add a bal-
last resistor — the standard current limiting
formula (see earlier) applies. The l.e.d. may
be wired in place of the piezo disc, or par-
allel with it.

The tone of the “two” buzzers may be
altered by changing the values of resistors
R6 and R8 - choosing higher values for a
lower tone, and vice versa.

The Double Door-Buzzer is so designed
that only three wires are required for the
two touch-switches S1 and S2.

TOUCH-TONE

We return now to the theory of the poten-
tial divider. Instead of taking an input
directly to the positive or negative rails, the
voltage at an input may be set anywhere
between these extremes by means of a
potential divider, see Fig.4.

+VE

Fig.4. Potential divider.

In order for an input to go “high”
(Logic 1), it needs to be above the hysteresis
voltage upper threshold. In order for it to go
“low” (Logic 0), it needs to be below the hys-
teresis voltage lower threshold. The hystere-
sis is typically about 0-5V above and below
the midway voltage and we can safely
assume that, referring to Fig.4, if the value of
Ry is one-third or less of the value of Ry,
Input B goes high. If Ry is two-thirds or
more of the value of Ry, Input B goes low.

Now consider that the skin has a resist-
ance of roughly one megohm (but this may

+38V

e
CH
8]

Fig.3. Circuit diagram for the Solar-Powered Double Door-Buzzer. Note: Component
numbering continues on from the Solar-Powered Power Supply & Voltage

Regulator from last month.
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vary considerably). Skin resistance may
thus form one half of a voitage divider -
serving more or less the same end as a |M
resistor would do. When the skin bridges
(or touches simultaneously) the two sensor
plates of a touch-switch wired between IC1
pin 1 and the positive rail (see Fig.3), IC1
pin 1 goes high.

Some circuits choose a value as low as
4-7 megohms (4M7) for resistors RS and
R7. However, the author found this unde-
pendable, and chose instead a value of 22M
— the only problem here being that the
touch-switches would be more sensitive to
rain or dampness. The values of R5 and R7
may also be increased if the touch-switch-
es are found to be too insensitive.

The author's “touch-switch” was made
from a broken ultrasonic transducer.

Mechanical pushbuttons (push-to-make,
release-to-break) could be used in place of
the touch-switches S1 and S2. In this case.
RS5 and R7 are replaced with 100k resistors,
and the wires from two pusabutton switch-
es are taken from the positive supply rail to
IC1 pin 1 and pin 8 respectively.

Wherever a touch-switch is encountered
in this Uniboard series, it may be replaced
by a pushbutton switch in this way.

TOUCH-SWITCH

It was decided to use touch-switches
throughout the series, since the symbolism
of the “perpetual” might be compromised
if ary mechanical switches were included —
particularly if these would interrupt the
power supply. The option of mechanical
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Fig.5. Uniboard component layout and full-size foil master for the Double Door-

Buzzer. Includes last month’s power supply.

switches is included, since touch-switches
may become troublesome in a wet or damp
environment.

A touch-switch which was constructed
by the author from the pieces of a broken
ultrasonic transducer is shown in the photo-
graphs. The cavity was filled with “quick-
set” putty (the connections in this case
required aluminium solder). A touch-
switch should preferably resemble a push-
button switch, so that others can intuitively
grasp its purpose. It should also be con-
structed in such a way that a finger is sure
to close the gap across the two contacts.

It would be worth noting that touch-
switches can pick up static. One way of
protecting a CMOS i.c.’s inputs from such
static is to wire a one megohm resistor
(approx.) between the junction of a poten-
tial divider and an input. The author experi-
enced no problems in this regard, so left out
such protection.

A recommended simple means of protect-
ing all the circuits in this series against static
would be to wire a one megohm resistor in
series with each touch-switch. This would be
desirable especially if there is an expanse of
carpeting near the touch-switch.

CONSTRUCTION

The Double Door-Buzzer is built up on
the Uniboard p.c.b., as shown in the topside
component layout details of Fig.5. Follow
the same procedures as previously
described, soldering the components to the

board in sequence, adding the piezo
scunder WD, and finally inserting ICI,
observing anti-static precautions.

Adjust the regulator’s voltage to 3-6V —
while one buzzer is sounding. Current con-
sumption is less than 1pA on standby, and
about 250pA when one buzzer is sounding.
Note that the current consumption of the
Perpetual Projects is in some cases so low
on standby (as in this case) that more than
one project may be run off one “Goldcap”
capacitor.

As soon as a finger
bridges the plates of one of
the two touch switches, a
relevant buzzer tone will be

Up Alarm.
heard. P

Try making a Single Door-Buzzer:

13) high - positive supply line.

SUGGESTION 1 - SINGLE
DOOR-BUZZER

A Double Door-Buzzer might not be required for your purposes.

® Remove all the components from IC1c and IC1d.
@ Tie the inputs of IC1¢ (pins 8 and 9) and IC1d (pins 12 and

® You may increase the volume, too. Instead of taking the
piezo disc WD1 from pin 4 and to the negative rail, try
taking it from pin 4 to pin 3. The reason for the increase in
volume will be explained in Project 4 next month.

Everyday Practical Electronics, August 2001

COMPONENTS

DOUBLE DOOR-BUZZER

Resistors
R5, R7
R6, R8

Capacitors
Cc3

C4

Semiconductor

IC1

Miscellaneous

WD1
§1, 82

Printed circuit board available from the
EPE PCB Service, code 305 (see text);
multistrand connecting wire; solder etc.

Note: component designations run on
from the Solar-Powered Power Supply &
Voltage Regulator described last month

(July 01).

Approx. Cost

Guidance Only

22M metal film 0-25W
(2 off)

4M7 carbon film 0-25W
(2 off)

See
33p ceramic &3 (0|2
plate

47p ceramic TALIK
page

plate

MC14093BCP quad
2-input NAND Schmitt
trigger

low profile wire-ended
piezo sounder

touch-switches - see
text

£4

Next month a Perpetual Projects bonanza: Loop Burglar
Alarm, Door Light and Rain Alarm. Plus suggestions for:
Broken Beam Beeper, Power Failure Alarm, Soil Moisture
Monitor, Thermostat, Timer, Liquid-Level Alarm, and Wake-
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L.E.T PIC BASIC PRO
COMPILER

Write and Compile your first Program in under 5 minutes
Distribute your applications ROYALTY FREE

Technical Support direct from the authors

Dedicated user group mailing list

Easy to navigate Windows (GUI)

CDROM Includes software and example programs

Book Includes worked examples and Projects

Supports the popular PIC micro’s including Flash devices

INCLUDES:
LET PIC BASIC Pro Compiler on CD-ROM
LET PIC BASIC User Guide on CD-ROM
Data Sheets and support documents on CD-ROM
Adobe Acrobat reader on CD-ROM
StampPlot Lite
LET PIC BASIC Unleashed Book

rinted Uer Guide \_ AUNCH

NSO, £49.95
RGBS HCOMPIER -
. +\’f/3A5-T50 p*p Download StampPlot
+

Free at www.lethasic.com

LET PICBASIC produces fignt concise
code from your program wiitten in the
easy o learn yet powerful BASIC
language. You no longer have 1o struggle
to learn machine code 1o use the
popular PIC Microcontrollers, the
Reiease the power of the PIC compiler will produce code for both the
with this low cost 12 bit and 14 bit micros, therefore it can
range of compilers | be used to produce code for any of the
popular PIC devices including the
12C508 and 12C509 and the 16F84 and
16F877 and other popular Flash Devices.

¥ crownain Assoeiates

LET PIC BASIC Unleashed by Les Johnson

Covering the following subjects:

Interfacing to LCD and LED Displays

Interfacing to Keypads

Infrared Remote Control

Using the 433Mhz Transmitter/Receiver Modules
Interfacing to Serial Devices

Temperature Measurement

Downloading the computer’s time

Using the on board A to D Converter

Advanced Programming Techniques S— PR AR e v ‘
RS232 serial communications demystified VISA R R e W |  Master
Implementing interrupts in BASIC ORDER ONLINE www.crownhill.co.ul ‘
Temperature data Logging Project All prices are subject fo a delivery charge + VAT@17.5%




READOUT

E-mail: editorial@epemag.wimborne.co.uk

John Becker addresses some
of the general points readers
have raised. Have you anything
interesting to say?

Drop us a line!

WIN A DIGITAL
MULTIMETER

A 32 digit pocket-sized i.c.d. multimeter
which measures a.c. and d.c. voltage,
d.c. current and resistance. It can also

test diodes and bipolar transistors.

Every month we will give a Digital
Multimeter to the author of the best
Readout letter.

% LETTER OF THE MONTH %
WHOSE COMPUTER IS IT ANYWAY?

Dear EPE,

I have been reading first Practical Electronics
and then EPE together with ETJ for quite a long
time now. In fact. I started reading PE (at
school!) in its second year of publication - but
this is the first time I've ever written to you.

I have been using Microsoft products since
the early days of the Amateur Computer Club
(ACC). and since 1993 I have been a consultant
to a retailer that sells Microsoft products —
amongst many others.

Recently, my calleagues went to the
Microsoft launch of the new XP Office product.
They came back very angry. Apparently, they
were not the only ones to be angered: many peo-
ple (we are talking mostly of dealers, here) had
walked out.

I have, after much discussion and pondering.
arrived at a decision: if the information I have been
given so far is in fact accurate and true, I am not
going to promote {or buy, or sell, and evenwually
even usc) Microsoft products any more. The rea-
sons for this are very relevant to hebby and small-
scale industrial electronics and are as follow::

There are two new product ranges coming
shortly from Microsort, the first - which has to
all intents and purposes already been launched —
is XP Oftice. Coming soon will be Windows XP
the operating sysiem. XP Office promises vari-
ous interesting innovations, and will no doubt
deliver some 30 to 70 per cent of them.

However, there is aso a “Gotcha™: XP office
will not be supplied in functional form. It will be
supplied in installable form, but to activae the
product it wall ke necessary to register with
Microsoft and get an “activation’ key. This is an
irritating but not altegether surprising innova-
tion clearly designed to limit the activities of
software pirates. at al levels.

But it doesn’t end there. The activation key is
tagged to the specific hardware setup of the
machine — if mare than three elements of the
hardware setup of the computer are changed the
key will expire. It wil then be necessary to con-
tact Microsoft again to get a new activation key.

Now it is evident :hat for a typical “affice”
user of Microsoft XP Office all this will have lit-
tle effect — such nsers typically are not al'owed
to touch the insides of their computer anyway.
But I have been known to make ten chanzes in
my machine in a day — or more when I am mess-
ing around with some add-on and rebuildirg and
changing and reconfiguring and . . . well, use
your imagination. I expect XP Office will not
work well for me. And that’s not all folks —
there’s more!

Windows XP 1s (as I understand it) the final
amalgamation of the old Windows NT stream
with Windows 95. Wrndows 95 was in my view
a much underrated product: it was a brilliant
expedient that managed backward and ferward
compatibility and, remarkably. it worked well
enough. Windows MNT, however, has always
been a much more stable product. So the
convergence of NT and 95 inio one product
should be welcomed — no?

Well, perhaps not. According to the information
I have, Windows XP will require all executable
software to have a digital signature before the
operating system will run it. Yes, I did say
“require”. What is wrong with that? Obviously.
virus packages. Trojans, worms and so on won't
be digitally signed (if they were the author could
be traced!) so the system will be protected against
them — since they will not be executed.

So far, so good. And plainly, if you are a
developer of mass-market software, all that is
needed is to validate the product and get a digi-
tal signature. This is quite expensive, but amor-
tized against sales of hundreds of thousands of
units will lead to only a small cost increase.

But what if you are a small-scale manufactur-
er writing customised software for, say —
machine tool fabrication? Or, specialised
accounts packages? Garment manufacturer
quality control? Production control of a small
electronics fab? In that case, it is likely that no
two of the packages you sell will ever be the
same, and so you will have to enter into the
expense of getting a validated digital signature
for every single package you sell. And what if
you are (shock horror!) a hobbyist?

Progressively, with each new version of
Windows, operating security system has been
improved — but at the same time making it hard-
er and harder to actually use the machine for
anything that is outside the narrow definition
conceived by the package designers. Whose
computer is it — anyway? Well the answer is — it
is /my computer, not Microsoft's computer, and I
will do with it what I like.

Languages such as QBASIC are insecure
because they can do anything on, and to, the
machine. Languages such as Visual Basic are
much more “secure”, because all hardware
access is restricted by the operating system ker-
nel. But then you need to write/get a DLL to be
able to talk to the hardware of the machine. Any
security provisions are there to protect me and
my data and my machine, and if they don’t do
that they are useless to me. These new provi-
sions seem to have a lot more to do with pro-
tecting Microsoft.

There’s still more! Not only are there changes
to the office software and to the operating sys-
tem, but there are also going to be changes to the
whole development language structure that
Microsoft has used to date. The “.net” initiative
will replace all Microsoft development lan-
guages with new versions, significantly chang-
ing Visual Basic, Visual C++ (which now
becomes C#) and replacing Visual Basic for
Applications altogether, while dropping Java —
Sun seem to have shot themselves in the foot
with their recent court victory over Microsoft
regarding Java.

So what to do? I have no doubt that Microsoft
applications will continue to dominate the office
and home application market for the foreseeable
future, largely because they are in fact better than
any of the alternatives in many respects. But I
have decided to move to UNIX-style operating

systems — perhaps Linux, perhaps Free BSD.
They are now a viable and usable altemnative.

I don’t have to pay retail prices for my
Microsoft software, but if I did 1 would have
stopped upgrading with Word 6 and Excel 5 —
none of the “improvements” since then have
had anything to offer me. The level of the KDE
and Gnome interfaces now is competitive with
NT4. Word 6 and Excel 5.

Although I have been messing about with
Linux since 1993, it is still going to be a
wrench, but I will get back full control over my
computing machinery. Back in 1979, wher. I
built my first computer (a Nascom-2) from a
bag of parts, the whole point was to have one’s
own computer under ane’s own control — unlike
the IBM 360 I used by day. I want to get my
computer back!

James Roberts, via the Net

We forwarded James' interesting but alarmmg
letter to Barry Fox for his opinion. He responded:

Much of what James says is already making the
PC press cross. I wouldn’t disagree. Personally,
having tried to install it and talked to others more
PC clever than me, | do not bebeve that Linux is
the answer for PCs. Better to stick with old ver-
sions Windows. Most people will, I bet.

Barry Fox

To which James comments:

I quite agree that many people will just not
upgrade anymore — that's what I'm planning to
do on a personal basis, stick with what I have.

But things will continue to move forward —
what about in five vears? I am not (heaven
forefend) a “Linux activist™ — but it's not (nowa-
days!) that hard to try it out . . . there are three
easy ways to try it which don’t involve messing
about with partitioning drives and so on, all sun
in a standard FAT32 Win 98 partition:

1. Easiest: download Winlinux from:

www.winlinux.net/usa-index.html
and run the install. It mstalls in a Windows par-
tition with a Windows setup and configure tool
— completely problem-free setup in my experi-
ence. Just play about a bit, find out what the but-
tons do and so on - it is different from
Windows, and it takes a bit of time to get the
idea. Try the (card!) games, good start...

In the DOS properties for the *“Start
WinLinux™ shortcut, change it to “Close on
Exit” or you may get a blank screen on exit (not

a problem).
2. Next easiest — Big Slack from:
www.slackware.org

Ditto more or less as above.

3. Red Hat 7.1 from:

www.redhat.org

Run the install, and elect to install on
Windows partition.

The latest versions are as casy to install as
(and detect hardware as well as) Windows 2000
— and believe me, I've done my share of both!
(Err... best not use 2 major production
machine!)

James Roberts

Thank vou very much James, that's useful
info. I for one shall look into your suggestions.
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RIFE - THE AUTHOR RESPONDS

Dear EPE.

I've received numerous responses regarding
my article An End to All Disease in the April "01
issue. It appears that some people have misread
parts of the article or jumped to cenclasions
about what they think 1 meant as opposed to
what I actually said! So I'd just like o clear up
a few points that have been misinterpreted.

Firstly, the circuit described in the article is
for a simple magnetic pulse device. It is NOT a
Rife device and I have never made any claim to
that effect. The only association with Rife’s
work is the fact that ] personally tried it with
Crane frequencies that have been {probably
wrongly) attributed to Rife.

The article is designed to throw some light on
several aspects of electrotherapy. Whilst Rife is
the main focus of the article it is not exclusively
about Rife — so the fact that various devices are
mentioned does not imply that they are all forms
of Rife device or that they have anything to do
with Rife.

The reason I decided to try a magnetic pulse
device was to test an initial theory of my own
that it was the magnetic field from the Rife ray
device that was responsible for the bactericidal
effect. I have since found that I can duplicate the
effect with pure electric fields. magnetic fields
and even infra-red light.

I haven't tried electromagnetic fields — all the
pure scientific research I have seen indicates
that normal EM fields (i.e. radio waves) do NOT
(in general — there are exceptions) exhibit the
Rife effect. So to all the people who have com-
mented to the effect that my circuit doesn’t pro-
duce EM fields or is an inefficient EM transmit-
ter — it is not an EM transmitter. it’s just a crude
prototype designed to create pulses of magnetic
flux, nothing else.

As for the coil mentioned in the article, the
one described measures at an inductance of
931uH. The 35mH coil referred o was a first
prototype. the construction of which is not
described in the article. As I did mention in the
article, the circuit described is for my second
prototype which was much simpler and more
efficient than the first.

Some readers have asked me for therapeutic
recommendations for the magnetic pulse device
— I mentioned clearly in the article that { am not
recommending medical treatment with this
pulser. It was not designed as a proper therapeu-
tic tool. It was meant to confirm some crude
experimental results. | have no idea of what the
long term effects of exposure to pulsed magnet-
ic fields might be and recommend that anyone
who wants to experiment with this should do so
with extreme caution.

If you want to see if the Rife effect works, try
it on a sample of mould or bacteria in a culture

dish — don’t go around trying to cure people
with it. If you want to try it on yourself that’s up
to you. but I didn't tell vou to do it! 1 did not
comment anywhere in the article that I recom-
mended this kind of treatment and that I thought
it was unconditionally safe. On the contrasy |
clearly stated that 1 thought it could potemtially
be very dangerous.

I did mention that other people had elaimed it
was safe — but I didn’t make that claimn myself.
There are many different forms of electiothera-
py and many different kinds of devices — each
should be independently assessed and treated on
its own merits, something I didn’t try to do in
my article.

A few readers have commented that the
super-regeneration wavelengths quoied from
Rife’s papers are higher frequencies than the
carriers. This is true but one should not literal-
ly accept that an original Rife machine con-
sisted of a simple modulated carrier — 1n fact
the little information that does exist about
those original machines indicates that they
may have been more like mixers than simple
modulators.

I believe I now know the sigrificance of the
“‘super-regeneration” aspect of Rife's original
machine and intend to expand on that in a forth-
coming follow-up article. With regard to how
the Rife effect works, I believe that nugnetic
and electric fields are inducing electrochemical
changes in cell membranes which affect «’ectro-
chemical pumping mechanisms.

In particular 1 believe that the Rike type
machines interfere with proton pumps that are
fundamental to the operation of bacterial cells,
but which are not present in animal cells. [ have
no idea how the Rife effect works on viruses and
as yet I don’t even have the basis of any theory
because viruses are very different to animal/bac-
terial cells.

I'am working on an expanded theory tkat may
account for how infra-red pulses can produce
the effect by photoelectrochemical absorhance,
but T would like to clarify that I do no' endorse
the view that the Rife effect is due to mechani-
cal resonance — Rife thought it might be, but I
didn’t say I agreed with that idea!

I do encourage readers to do their own
research — look at proper published scientific
research papers — don’t just accept what you
read on some web site or book or adven (or even
magazine article!) either for or against - the
only way to find the truth is 0 leok for it your-
self with an open mind.

Some peopie have commented that the only
correct way to approach this is with skeptical
thinking, but there is a flaw in that because a
skeptic in my definition at least is someone who
refuses to believe the facts before them unless

they can be made to fit an accepted. convention-
al theory. But the facts are the facts, the theory
needs to be modified to fit the facts. not the
other way around!

Unconditional belief is just as bad because
despite the best intentions ot some of the “dis-
tributors”. a lot of the material that ane reads
about Rife etc.. on places like the web is
unresearched and in many cases just plain
wrong. But you can read from some of Rife’s
original papers. you can find proper scientific
research papers and finally. best of all. you
can do your own experiments and see it for
yourself.

You can do historical research too. The full
story is a lot more interesting than just my
brief description. You can find information on
the people mentioned and events referred to —
look it up and decide for vourself what i3 true
or not.

I recommend that readers read Barry Lynes
book, look at James Bare's experiments, the
reports on Peter Walker's Rife Information Web
Site and also check out the recently avaslable
reproductions of audio tapes and video films of
Rife himself talking about his work — but don’t
stop there. keep looking!

The true spirit of scientific method is 10 inves-
tigate something withk no preconceived ideas
about whether it’s right or wrong etc. It involves
simply looking at the facts, checking and verify-
ing them. and then formulating a theory to fit
them. The moment one makes any assumption
either way, the scientific method has been lost.
The same applies if you discard any facts you
don’t like or introduce unverified information as
fact.

The fundamental reason way such a promis-
ing field of research is still in its infancy is sim-
ply because many people are more concerned
with forming themselves into opposing camps
of skeptics and believers than with simply look-
ing for the truth for themselves. I have a couple
of personal rules of thumb that are not strictly in
accordance with the true spirit of scientific
enquiry but may be valuable in general.

Firstly, if someone is trying to sell you some-
thing, then any information offered in support of
their product should be treated with the utmost
suspicion unless it can be independently
verified.

Secondly, if anyone quotes a dozen pages of
their professional qualifications in suppurt of
their pet theory whether for or against, that
should also be viewed with suspicion, because
facts speak for themselves — they don't need
qualifications, accreditations, certifications and
accolades to be facts. Anyone who needs to do
this to promote their “facts™ probably has a very
weak case, because facts should stand on their
own merits.

Aubrey Scoon

MORE PIC TRICKS

Dear EPE.

Thank you for publishing Alan Bradley's PIC
Tricks in May’s Readout, another useful snippet
to add to my note book.

My offering, while not exactly a trck. is a
very useful library routine which has been
used on many occasions for scaling data.
Many amateur programmers who do rot fully
understand binary numbers often finc binary
arithmetic a daunting prospect and may resort
to cheating, i.e. using multiple additions and
subtractions to perform multiplication and
division.

The routine divides two 16-bit numbers. the
dividend by the divisor. which have been pre-
loaded into dividl,h and divisl,h respectively,
and returns the result (quotient) in dividl,h
with the remainder in remdrl,h. The original
dividend is lost, being overwritten by the
Juotient.

Readers who are familiar with arithmetic rou-
tines will not find anything unusual in the listing,
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in fact it is a standard algorithm. optimised for
the PIC instruction set. Lines 10 to 17 show how
to compare two 16-bit numbers using the limited
instructions of the PIC.

divide movlw d'16 ; 16-bit division
movwf counter
clrf remdrh . clear semainder
clrf remdrl
dvloop bcf status.c : set quotient bit
to 0
rlf dividl,f . shitt left dividend
and quotient
rlf dividh,f ; MSB inte Carry
rlf remdrl,f
rIf remdrh.f

movf divish.w : compare partial
remainder and
divisor

subwf remdrh.w

bifss status.z

goto testgt . not equal. so test

if remdrh is greater

movf divisl.w . high bytes are
equal. so compare
low bytes

subwf remdrl,w

testgt  btfss status,c . Carry set if remdr
>= divis
goto remrlt cremdr <divis
movf divisl,w ; subtract divisor
from partial
remainder
subwf remdr.f
btfss status.c . test for borrow
decf remdrh,f . subtract borrow
movf divish,w
subwf remdrh.f
bsf dividi.0
remrlt  decfsz counter,f
goto dvioop
return

Peter Hemsley, via the Net

Another highly useful contribution from you
Peter: Many thanks.
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Up to 3 breakpoints

Auto Run application if ICD not connected

In Ci?cuit Debugger
Board

Features

NEW From FED - In Circuit Debugging for PIC 16F87x series

Operates with all FED PIC Development applications (PIXIE, WIZPIC, PICDESIM, C Compiler)
: il What is In-Circuit Debugging (ICD) ?

In Circuit Debugging is a technique where a monitor program runs on the PIC in the application circuit. The ICD
board connects to the PIC and to the PC. From any of our applications it is then possible to set breakpoints on
the PIC, run code, single step, examine registers on the real device and change their values. The ICD makes
debugging real time applications faster, easier and more accurate than simulation tools available for the PIC.

Allows real hardware to be examined & programs to be debugged and to be run in real time on your application
Powered from the application circuit (3.3V to 5V)
“he FED ICD requires only one data //O pin on the PIC which can be chosen from any of ports B, C or D
Can program and re-program applications in circuit

Run, single step and step over, run to cursor line, set PC to any value in the program
Trace execution in the original C or Assembler source files
Animate operation to trace variables at breakpoints or watch the program executing

Yiew and change values of PIC special function and general purpose registers, W and the ports.
Uses a standard (3 wire) serial interface to a PC

Prices

Prices fully inclus

In Circuit Debugger Board - £30.00
You will also need a copy of PICDESIM, WIZPIC. our C Compiler, or PIXIE, all of which operate with the ICD board.

PIXIE

PIC C Compiler

Connect the component to the PIC pins using the mouse

received, timer overflow etc.}
Simulate, Trace at up to 10x the speed of MPLAB

functional code in C or assermbler

C Compiler designed to ANSI C Standards

An application designer for the FED PIC C Compiler FULLY including the

Drag a software component on to your design & set up the parameters » -
using check boxes, drop down boxes and edit boxes (see shot right). e Hewt

Select your own C functions 0 be triggered when events occur (e.g. Byte

Supports 14/16 bit core PICS - 16F87x,16C55x,16C6x, 16F8x, 16C7xx 18Cxx —

Visual Development for the FED PIC C Compiler

- —
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Generate the base application automatically and then add your own

&4 0N

Prices

PIXIE with Introductory manual (C Manuals on CD) - £70
PIXIE with WIZPIC, Serial Programmer, or Development Board £50.00 CD-ROM

PIC & AVR Programmers

PIC Serial Programmer
(Left) including 18Cxxx

Handles serially programmed
PIC devices in a 40 pin multi-
width ZIF socket. 16C55X,
16C6X, 16C7X, 16C8x, 16F8X
12C508, 12C509, 16C72XRIC
14000, 16F87X, 18Cxxx etc.
Also In-Circuit programming.
Operates on PC serial port
Price :  £45/kit

£50/built & tested

PIC Introductory — Programs 8 & 18 pin devices : 16C505, 16C55X,
16C61, 16C62X, 16C71, 16C71X, 16C8X, 16F8X, 12C508/9, 12C671/2 £25/Kit.
AVR - AVR1200,2313,4144,8515_ 8535, 4434 etc. in ZIF. 4.5V battery powered.
Price : £40 for the kit or £45 built & tested.

All our Programmers operate on PC serial interface. No hard to handle parallel
cable swapping ! Programmers supplied with instructions, + Windows
3.1/95/98/NT software. Upgrade programmers from our web site !

NEW - PIC Development Board

Prices
Kit with integrated
programmer hardware £35.00
CD-ROM including FED PIC
BASIC compiler £5.00
Other options available —

please ring or see web site

For ALL 40 pin PICS from

16cxxx, 16Fxxx and 18¢cxxx

Includes In-Circuit
Programmer — NO separate
programmer required

LCD module interface (1:1)
plus contrast control

Hex keypad interface

4 LED’s and driver

32 /0O pins available on IDC
headers

Variable resistor for A/D
Socket for 12C EEPROM
1A 5V regulator on board

2 serial interfaces

CD-ROM supplied with FED
PIC BASIC and Compiler
Peripherals operate only on
port D and E leaving others
free

Manual on CD-ROM or download
free from our web site

Forest Electronic Developments
60 Walkford Road, Christchurch, Dorset, BH23 5QG.

Email - info@‘ored co.uk. or sales@fored.co.uk

web sie - hitp:/'www.fored.co.uk

01425-274068 (Voice/Fax)

Prices are fully inclusive, Add £3.00 for P&P and handling to each order.
Cheques/POs payable to Forest Electronic Developments, or phone with
credit card details.

\\www.fored.co.uk

http

18C452

New architecture (more instructions
+ Hardware multiply), 40MHz clock,

16K program words, 1536 bytes

RAM. Easy to upgrade from 16F877
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18C452/JwW £20.00
18C452/0TP £8.00
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SURFING THE INTERNET

ET WORK

ALAN WINSTANLEY ——

-LCOME to this month’s Ner Work, our column for Internet

users everywhere. Don't forget to browse the EPE web site
(www.epemag.wimborne.co.uk), where you can join in on our
Chat Zone message board and read a brief summary, complete with
project photos, of current and previous issues. Of course, you can
also subscribe or renew your subscription online using our secure
order forms.

Our “Online Shop” is the place to go to buy all your EPE back
issues, reprints, electronics books (including Radio Bygones selec-
tions), CD-ROMs and more, so hop over to www.epemag.wim-
borne.co.uk/shopdoor.htm to check service announcements or to
enter the shop. We deliver worldwide and accept all the usual credit
cards.

Software Overload

There is a massive amount of personal computer software avail-
able from high street retailers as well as box-shifting mail order
suppliers. I have a heap of new software here vying for my atten-
tion, and usually the amount spent purchasing the software is often
incomparable with the investment in time needed to install it, patch
in any upgrades, learn the program and generally get the best out of
it. Programs such as Microsoft Word have become over-elaborate
for very many users and if you're hoping to start from scratch with,
say, Corel Draw 10 or Paint Shop Pro 7 then a steep learning curve
may await you!

As an antidote to this software overload madness, from time to
time I will be highlighting some worthwhile examples of software
which can be downloaded from the internet, either as freeware or
for just a modest cost. They are hopefully undemanding and easy to
use and will quickly pay for themselves (in terms of helping you
keep your sanity if nothing else). Many programs are shareware —
you can try them for a period without payment, and simply buy
them online to continue using them. The sad thing is that more gen-
uinely useful little programs never find their way into mainstream
retail channels in their
own right, but maga-
zine cover-disks often
contain a wealth of
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No-Nonsense Software (www.no-nonsense-software.com), a great
little cataloguing utility which is available direct over the internet.
Supercat will index any removable drive as well as the contents
of hard disks. The all-important advantage of doing this is to enable
you to keep a “catalogue” of all your removable floppies, CDs and
Zip disks on your hard disk. It is very easy to launch SuperCat and
search the catalogue to locate a file (and the disk it is stored on), and
Supercat is perfect for keeping track of software patches, upgrades,
demos and all those other essential files (including driver updates)
that you accumulate over time on a motley collection of disks.
Supercat for Windows downloads from the web as a simple .exe
and soon you're ready to begin the process of indexing your disks.
You do this by pointing to the correct disk or folder, then hitting the
Catalog button. You can also type in your own notes and descrip-
tions alongside each disk (and individual files themselves) in the
catalog. I find this completely invaluable for annotating the func-
tions of files. So now I can use SuperCat’s Comments feature (F12)
to remind me that dvconnect250.exe is (obviously) the Texas
Instruments Digital Video driver and 32V50/x.exe is (of course)
Version S upgrade of Turnpike for Windows. Any downloaded
demos are also filed on Zip disks and then catalogued in SuperCat.

SuperSearch

You can quickly search the SuperCat Catalog Explorer to turn up
a filename. The program will search your Comments fields as well,
which is a great boon — so I could search for “Video” or “Turnpike”
and turn up the corresponding files. If you change a disk’s contents
at any time, or want to add more comments, simply re-index it using
Update Catalog (right-click or hit FS). This will update Supercat’s
file data without deleting any existing notes relating to current files.

Other handy features include a simple unzip utility and an image pre-
view function, and you can filter search results to a certain extent too.
There are one or two “gotchas™ to be expected in cheap and cheerful
utilities such as SuperCat, but the folks at No-Nonsense have been
friendly and responsive
to suggestions. In par-
ticular, I found that it’s
possible to accidentally
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Are you looking for more hands-on application articles,

construction projects, and regular design columns every month?

GIRGUIT GELLAR

THE MAGAZINE FOR COMPUTER APPLICATIONS

Project Articles

Every month Circuit Cellar
features a variety of
application articles that

include diagrams, schematics,
code listings, downloadable
software for each project. Below
are just a few of the kinds of
projects you'll read about in
Circuit Cellar each month:

Low-Cost Weather Station Project
-Septamber 2000

Build a Lightweight R/C Receiver

March 2001

SCUBA Dive Monitor
-June 2001

Design Contests

O

Every year Circuit Cellar
sponsors design contests
that give you the opportunity
to show the world your project
as well as win great cash and
prizes. The Texas Instruments
MSP430 Ultra Low-power
Flash MCU Design Contest
starts on July 15, so visit
www.circuitcellar.com/
contests,htm to find out
more about this contest and
previous contest winners.

With over 120 advertisers in each issue,
Circuit Cellar is more than just a resource
for great projects, it's also your gateway
to some of the most practical design
products and services.

Published since 1988, Circuit Cellar
brings you 100 pages of quality technical
content every month in a style that’s easy

to read. Having feature articles that are
written by everyday designers means that
you won't find a lot of hype in Circuit
Cellar. It also means that we can cover a
variety of technologies ranging from
Microchip’s PIC processors to the latest
FPGA modules. And best of all, you can
get this insight and information in either
printed magazine format or in an
electronic edition! Download your free
sample copy of the electronic edition at
www.circuitcellar.com/electronic-edition.

Monthly Themes

o

o

Data Acquisition
Robotics

Graphics & Video
Embedded Applications
Wireless Communications
Signal Processing
Embedded Development
Internet & Connectivity
Measurement & Sensors

Regular Columns

Circuit Cellar also gives you
regular columns so you can
follow the exploits of our
columnists from month to
month and project to project.

From the Bench
Jeff Bachiochi tacklies monthly design
projects ranging from vehicle tracking
via GPS to solar cells, and everything
in between.

Silicon Update
Tom Cantrell keeps you posted on the
latest and greatest designs coming
out of Silicon Valley.

Applied PCs
Fred Eady has one mission every
month—to prove that it doesn’t have
to be complicated to be embeddedl

Get the information you need for your next project and find the
best deals for all of your component needs in Circuit Cellar.
To find out more about Circuit Cellar, go to

Y
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Regular Clinic

CIRCUIT
SURGERY

ALAN WINSTANLEY

and IAN BELL

Our consultant troubleshooters diagnose the pitfalls of the simple
application of thyristors in d.c. circuits

A New Case Alarm

1 am thinking of embarking on the pro-
Jject Case Alarm in the Nov. '97 issue, but
some advice would be appreciated.

Instead of having all those components,
why not just have a simple latching circuit,
such as the CI106D thyristor. This should
only take one or two resistors and the mer-
cury switch should still operate fine. Any
ideas?" ACB via the Internet.

The Case Alarm is a compact electronic
“tumbler” alarm which drives a small
piezo disc with an alarm tone whenever the
unit is moved. It can be used to protect lug-
gage, briefcases and other possessions. It
uses a couple of CMOS NOR gates and
4046 phase-locked loop chips (we covered
PLLs in Circuit Surgery, March 2001) at
the heart of the circuit.

Whilst it is true that there are many ways
to implement this function, one of the tasks
we undertake at EPE is to teach by exam-
ple, so readers and novices learn differing
aspects of practical electronics. Therefore
we often suggest different ways of doing
the same thing.

In the project itself, the use of CMOS
logic meant that the power consumption
was tiny and the alarm circuit is likely to
be more practical than using, say, one of
those bulkier vibrating reed sounders. The
designer also incorporated a “delay on”
circuit to ensure that the alarm is not
immediately triggered when it is being
armed and put into position.

Thyristor Alarm

Nevertheless, it is true that a simple
alarm could be built using just a simple
thyristor as you suggested. The circuit dia-
gram of Fig.1a shows the most basic bat-
tery-powered alarm imaginable, using just
four components! When the switch S1 is
closed, the thyristor will be triggered into
conduction so the alarm operates (I used a
bulb LP1 for demonstration purposes), and
it stays that way until you reset it.

There are two ways of doing this, shown
in Fig. 1b — usually the power is interrupt-
ed by using (say) a normally-closed
switch, or less commonly, you can tem-
porarily short the anode to cathode using a
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switch, which causes the current through
the thyristor to fall below its “holding”
value (I in data sheets — SmA in this case).
The latter method is neat because the reset
switch doubles as an “alarm test” button.

This simple circuit is a very good exam-
ple of something that should work “on
paper” but it’s when you start experiment-
ing with components that a number of
practical issues arise, which the newcomer
should take on board. The main problem is
that of false triggering. Obviously this is
undesirable in an alarm circuit.

If you quickly apply a d.c. supply voltage
to many thyristors, they may be triggered
into  conduction at

How extra capacitors can be added to
improve reliability is shown in Fig.1c. The
downside is that the response time of the
alarm must invariably be slowed down, but
not appreciably so.

The C106D thyristor is always a handy
device, having plenty of muscle to cope
with the currents of larger loads, it’s rated
at 5A r.m.s. Of course, this circuit has none
of the extra features that the original
design had, but you can see how alterna-
tive approaches are indeed possible — the
real answer is to use what works for you!
ARW.

power up, as they are

sensitive to the rate of
voltage applied (dV/
dt). Many a thyristor

circuit has been built -

only to find that it oper- o

ates immediately the ov !

power is applied, even X K a9

though there is no trig- T 106
A) FRONT VIEW

ger signal available!
One solution is to
apply a large capacitor
(say 470uF) across the
supply to slow down
the rate of voltage rise
during power up.
Another way is to use
an RC network across
the thyristor anode/ B)

OPEN TO RESET

—lo—

s2 TEST/RESET
N-°-T CLOSE TO RESET

cathode, say 100 ohms

plus 100nF in series.

The other common
problem 1is that of )
“noise” and if the gate i
terminal is left floating,
the thyristor is wide =]
open to false triggering.
I have seen alarm cir-

MERCURY

Noise + SWITCH

R.C.
SNUBBER

Cc3
1000T

cuits with very long C)
wires connected direct-

ly to the gate terminal;

Fig.1a. Circuit diagram showing the simplest possible appli-

these wires act as anten-  cation of a thyristor in an alarm system. (b) Two ways of
nae and can feed spuri- resetting a conducting thyristor using simple normally-open
ous trigger signals into or normally-closed switches. (c) The same circuit with capac-

the thyristor.

itors added to prevent false triggering.

Everyday Practical Electronics, August 2001




Learn The Easy Way!

PIC Training & Development System

The heart of our system is a real book which lies open on your desk while you use
your computer to type in the programme and control the hardware. Start with four very
simple programmes. Run the simulator to see how they work. Test them with real
hardware. Follow on with a little theory.....

The best place to start learning about microconftrollers is the PIC16F84. This is easy
to understand and very popular with construction projects. Then continue on using the
more sophisticated PIC16F877 family.

Our complete PIC training and development system consists of our universal mid
range PIC programmer, a 306 page book covering the PIC16F84, a 212 page book
introducing the PIC16FB77 family, and a suite of programmes to run on a PC. The
module is an advanced design using a 28 pin PIC16F872 to handle the timing,
programming and voltage switching requirements. The module has two ZIF sockets
and an 8 pin socket which between them allow most mid range 8, 18, 28 and 40 pin
PICs to be programmed. The plugboard is wired with a 5 volt supply. The software is
an integratad system comprising a text editor, assembler disassembler, simulator and
programming software. The programming is performed at normal 5 volts and then
verified with plus and minus 10% applied to ensure that the device is programmed
with a good margin and not poised on the edge of failure. Requires two PP3 batteries
which are not supplied.

Universal mid range PIC programmer module

+ Book Experimenting with PIC Microcontrollers

+ Book Experimenting with the PIC16F877

+ Universal mid range PIC software suite

+ PIC16F84 and PIC16F872 test PICs
UK Postage and insurance .......
(Europe postage & Insurance ......... £13.00. Restof world

Experimenting with PIC Microcontrollers

This book introddoes the PIC16F84 and PIC16C711, and is the easy way to get
started for anyone who is new to PIC programming. We begin with four simple
experiments, then having gained some practical experience we study the basic
principles of PIC programming, {earn about the 8 bit timer, how to drive the liquid
crystal display. create a real time clock, experiment with the watchdog timer, sleep
mode, beeps and music, including a rendition of Beethoven's Fur Elise. Finally there
are two projects to work through, using the PIC16F84 to create a sinewave generator
and invesfigating the power taken by domestic appliances.

Experimenting with the PIC16F877

We start with the simplest of experiments to get a basic understanding of the
PIC16F877 family. Then we look at the 16 bit timer, efficient storage and display of text
messages, simple frequency counter, use a keypad for numbers, letters and security
codes, and examine the 10 bit A/D converter.

Ordering Information

Telephone with Visa, Mastercard or Switch, or send cheque/PO for immediate
despatch. All prices include VAT if applicable. Postage must be added to &l orders. UK
postage £2.50 per book, £1.00 per kit, maximurn £7.50. Europe postage £3.50 per
book, £1.50 per kit. Rest of world £6.50 per book, £2.50 per kit. Web site:-
www.brunningsoftware.co.uk

Assembler for the PC

Experimenting with PC Computers with its kit is the
easiest way ever to learn assembly language
programming, simple circuit design and interfacing to a
PC. If you have enough intelligence to understand the
English language and you can operate a PC computer
then you have all the necessary background
knowledge. Flashing LEDs, digital to analogue
converters, simple oscilloscope, charging curves,
temperature graphs and audio digitising.

Book Experimenting with PCs ............... £21.50
Kit 1a ‘made up’ with software ... .
Kit 1u ‘unmade’ with software

C & C++ for the PC

Experimenting with C & C++ Programmes uses a
similar approach. It teaches us to programme by using
C to drive the simple hardware circuits built using the
materials supplied in the kit. The circuits build up to a
storage oscilloscope using relatively simple C
techniques to construct a programme that is by no
means simple. When approached in this way C is only
marginally more difficult than BASIC and infinitely more
powerful. C programmers are always in demand. Ideal
for absolute beginners and experienced programmers.

Book Experimenting with C & C++ ........ £24.99

Kit CP2a ‘made up’ with software ......... £32.51

Kit CP2u ‘unmade’ with software .......... £26.51

Kit CP2t ‘top up’ with software .............. £12.99
The Kits

The assembler and C & C++ kits contain the prototyping
board, lead assemblies, components and programming
software to do all the experiments. The ‘made up’ kits
are supplied ready to start. The ‘unmade’ Kits require
the prototyping board and leads to be assembied and
soldered. The ‘top up’ kit CP2t is for readers who have
purchased a kit to go with the first book. The kits do not
include the book.

Hardware required

All systems in this advertisement assume you have
a PC (386 or better) and a printer lead. The experiments
require no soldering.

Part built PIC Training System

This has the same specification as the complete system
but is supplied without the keypad, 40 pin ZIF socket
and plugboard, with just one book Experimenting with
PIC Microcontrollers, and with software to programme
the PIC16F84 & PIC16C711. Can be upgraded later to
the full specification.
Part built universal PIC programmer module
+Book: Experimenting with PIC Microcontrollers
+84/711 software suite and PIC16F84 ....... £92.50
UK postage and packing ..........c.cceeeevrevevieennne £ 5.00
(Europe postage .... £7.50. Rest of world .... £13.00)

Mail order address:

® .
138 The Street, Little Clacton, Clacton-on-sea,
Brunnlng SOflware Essex, CO16 9LS. Tel 01,255 862308
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ELECTRONICS CD-ROMS

ELECTRONICS PROJECTS

o =L --J-l ,4_]
Logic Probe testing

Electronic Projects is split into two main sections: Building Electronic Projects
contains comprehensive information about the components, toois and
techniques used in developing projects from initia! concept through to final
circuit board production. Extensive use is made of video presentations showing
soldering and construction techniques. The second section contains a set of ten
projects for students to build, ranging from simple sensor circuits through to
power amplifiers. A shareware version of Matrix's CADPACK schematic
capture, circuit simulation and p.c.b. design software is included.

The projects on the CD-ROM are: Logic Probe; Light, Heat and Moisture
Sensor; NE555 Timer; Egg Timer; Dice Machine; Bike Alarm; Stereo Mixer;
Power Amplifier; Sound Activated Switch; Reaction Tester. Full parts lists,
schematics and p.c.b. layouts are included on the CD-ROM.

ANALOGUE ELECTRONICS

Complimentary output stage

Analogue Electronics is a complete learning resource for this most
difficult branch of electronics. The CD-ROM includes a host of virtual
laboratories, animations, diagrams, photographs and text as well as a
SPICE electronic circuit simulator with over 50 pre-designed circuits.
Sections on the CD-ROM include: Fundamentals — Analogue Signals (5
sections), Transistors (4 sections), Waveshaping Circuits (6 sections).
Op.Amps — 17 sections covering everything from Symbols and Signal
Connections to Differentiators. Amplifiers — Single Stage Ampilifiers (8
sections), Multi-stage Amplifiers (3 sections). Filters — Passive Filters (10
sections), Phase Shifting Networks (4 sections), Active Filters (6 sections).
Oscillators — 6 sections from Positive Feedback to Crystal Oscillators.
Systems — 12 sections from Audio Pre-Amplifiers to 8-Bit ADC plus a
gallery showing representative p.c.b. photos.

DIGITAL ELECTRONICS

e 2] d Thpond Sretemm e

Filter synthesis
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Counter project

Digital Electronics builds on the knowledge of logic gates covered in Electronic
Circuits & Components (opposite), and takes users through the subject of
digital electronics up to the operation and architecture of microprocessors. The
virtual laboratories allow users to operate many circuits on screen.

Covers binary and hexadecimal numbering systems, ASCI|, basic logic gates,
monostable action and circuits, and bistables — including JK and D-type flip-
flops. Multiple gate circuits, equivalent logic functions and specialised logic
functions. introduces sequential logic including clocks and clock circuitry,
counters, binary coded decimal and shift registers. A/D and D/A converters,
traffic light controllers, memories and microprocessors — architecture, bus
systems and their arithmetic logic units.

ELECTRONICS
CAD PACK

PCB Layout

Electronics CADPACK allows users to
design complex circuit schematics, to view
circuit animations using a unique SPICE-
based simulation tool, and to design
printed circuit boards. CADPACK is made
up of three separate software modules;
ISIS Lite which provides full schematic
drawing features including full control of
drawing appearance, automatic wire
routing, and over 6,000 parts. PROSPICE
Lite (integrated into ISIS Lite) which uses
unique animation to show the operation of
any circuit with mouse-operated switches,
pots. etc. The animation is compiled using
a full mixed mode SPICE simulator. ARES
Lite PCB layout software allows
professionai quality PCBs to be designed
and includes advanced features such as
16-layer boards, SMT components, and
even a fully functional autorouter.

“C” FOR PICMICRO
MICROCONTROLLERS

FILTERS

Filters is a complete course in designing active and passive filters that
makes use of highly interactive virtual laboratories and simulations to
explain how filters are designed. It is split into five chapters: Revision which
provides underpinning knowledge required for those who need to design
filters. Filter Basics which is a course in terminology and filter
characterization, important classes of filter, filter order, filter impedance and
impedance matching, and effects of different filter types. Advanced Theory
which covers the use of filter tables, mathematics behind filter design, and
an explanation of the design of active filters. Passive Filter Design which
includes an expert system and filter synthesis tool for the design of low-
pass, high-pass, band-pass, and band-stop Bessel, Butterworth and
Chebyshev ladder filters. Active Filter Design which includes an expert
system and filter synthesis tool for the design of low-pass, high-pass, band-
pass, and band-stop Bessel, Butterworth and Chebyshev op.amp filters.

DIGITAL WORKS 3.0

Digital Works Version 3.0 is a graphical design tool that enables you to
construct digital logic circuits and analyze their behaviour. It is so
simple to use that it will take you less than 10 minutes to make your
first digital design. It is so powerful that you will never outgrow its
capability.

e Software for simulating digital logic circuits

e Create your own macros — highly scalable

e Create your own circuits, components, and i.c.s

Easy-to-use digital interface

Animation brings circuits to life

Vast library of logic macros and 74 series i.c.s with data sheets
Powertul tool for designing and learning

C for PICmicro Microcontrollers is
designed for students and professionals
who need to learn how to use C to
program embedded microcontrollers. This
product contains a complete course in C
that makes use of a virtual C PICmicro
which allows students to see code
execution step-by-step. Tutorials, exercises
and practical projects are included to allow
students to test their C programming
capabilities. Also includes a complete
Integrated Development Environment, a full
C compiler, Arizona Microchip's MPLAB
assembler, and software that will program
a PIC16F84 via the parallel printer port on
your PC. (Can be used with the PICtutor
hardware — see opposite.)

Although the course focuses on the use of
the PICmicro series of microcontrollers,
this product will provide a relevant
background in C programming for any
microcontrolier.

PRICES

Prices for each of the CD-ROMs above are:

Hobbyist/Student

£45 inc VAT

Institutional (Schools/HE/FE/Industry)...
Institutional 10 user (Network Licence)..........£199 plus VAT
(UK and EU customers add VAT at 17.5% to “plus VAT” prices)

...£99 plus VAT




Interested in programming PIC microcontrollers? Learn with PICtutor by John Becker

This highly acclaimed CD-ROM, together with the PiCtutor experimental and development board, will teach
you how to use PIC microcontrollers with special emphasis on the PIC16x84 devices. The board will also act
as a development test bed and programmer for future projects as your programming skills develop. This
interactive presentation uses the specially developed Virtual PIC Simulator to show exactly what is
happening as you run, or step through, a program. In this way the CD provides the easiest and best ever
introduction to the subject.

Nearly 40 Tutorials cover virtually every aspect of PIC programming in an easy to follow logical sequence.

HARDWARE

Whilst the CD-ROM can be used on its own, the physical demonstration provided by the PICtutor
Development Kit, plus the ability to program and test your own PIC16x84s, really reinforces the lessons
learned. The hardware will also be an invaluable development and programming too! for future work.

Two levels of PICtutor hardware are available — Standard and Deluxe. The Standard unit comes with a battery
holder, a reduced number of switches and no displays. This version will allow users to complete 25 of the 39
Tutorials. The Deluxe Development Kit is supplied with a plug-top power supply (the Export Version has a
battery holder), all switches for both PIC ports plus l.c.d. and 4-digit 7-segment |.e.d. displays. It allows users
to program and control all functions and both ports of the PIC. All hardware is supplied fully bullt and tested
and includes a PIC16F84.

PiCtutor CD-ROM HARDWARE

Hobbyist/Student .................... £45 inc. VAT Standard PICtutor Development Kit ....... £47 inc. VAT
Institutional (Schools/HE/FE Industry) ...€99 plus VAT Deluxe PICtutor Development Kit ........ £99 plus VAT
Institutional 10 user (Network Licence) .£199 plus VAT Deluxe ExportVersion ................. £96 plus VAT

(UK and EU customers add VAT at 17.5% to “plus VAT" prices)

ELECTRONIC COMPONENTS PHOTOS

A high quality selection of over 200 JPG images of electronic components. This selection of high resolution photos can be used to enhance projects
and presentations or to help with training and educational material. They are royalty free for use in commercial or personal printed projects, and can
also be used royalty free in books, catalogues, magazine articles as weil as worldwide web pages (subject to restrictions — see licence for full details).
Also contains a FREE 30-day evaluation of Paint Shop Pro 6 — Paint Shop Pro image editing tips and on-line help included!

Price £19.95 inc. vaT

ELECTRONIC CIRCUITS & COMPONENTS
+ THE PARTS GALLERY

MODULAR CIRCUIT DESIGN

This CD-ROM contains a range of tried and tested analogue and digital

Provides an introduction to the principles and application of the most common types of
electronic components and shows how they are used to form complete circuits. The
virtual laboratories, worked examples and pre-designed circuits allow students to learn,
experiment and check their urderstanding. Sections include: Fundamentals: units &
multiples, electricity, electnc circuits, alternating circuits. Passive Components:
resistors, capacitors, inductors, transformers. Semiconductors: diodes, transistors,
op.amps, logic gates. Passive Clrcuits . Active Circuits

The Parts Gallery will helc students to recognise common electronic components and
their corresponding symbols in circuit diagrams. Selections include: Components,
Components Quiz, Symbols, Symbols Quiz, Circuit Technology

Hobbyist/Student £34 inc VAT
Institutional (Schools/HE/FE/Industry). £89 plus VAT
Institutional 10 user (Network Licence) £169 plus VAT

(UK and EU customers add VAT at 17.5% to “plus VAT" prices)

circuit modules, together with the knowledge to use and interface them.
Thus allowing anyone with a basic understanding of circuit symbols to
design and build their own projects.

Essential information for anyone undertaking GCSE or “A” level
electronics or technology and for hobbyists who want to get to c?rips
with project design. Over seventy different Input, Processor and Output
modules are illustrated and fully described, together with detailed
information on construction, fault finding and components, including
circuit symbols, pinouts, power supplies, decoupling etc.

Single User Version £19.95 inc. VAT
Multiple User Version £34 plus VAT

(UK and EU customers add VAT at 17.5% to “plus VAT” prices)

Minimum system requirements for these CD-ROMs: PC with 486/166MHz, VGA+256 colours, CD-ROM drive, 32MB RAM, 10MB hard disk space. Windows 95/98, mouse, sound card, web browser,

.
Please send me:

CD-ROM ORDER FORM

Electronic Projects

ORDERING
ALL PRICES INCLUDE UK

Analogue Electronics
Digital Electronics
Fllters

Digital Works 3.0

C For PICmicro Microcontrollers
PiCtutor

Electronic Circuits & Components +The Parts Gallery

Version required:
{7 Hobbyist/Student
[ Institutional

3 Institutional 10 user
=Ea
=

Note: The software on each
version is the same, only
the licence for use varies.

POSTAGE

Student/Single User/Standard Version
price includes postage to most
countries in the world
EU residents outside the UK add £5

PiCtutor Development Kit — Standard
PiCtutor Development Kit — Deluxe

Note: The.CD-ROM is not included

in the Development Kit prices. Institutional, Multiple User and Deluxe

[0 Deluxe Export Versions — overseas readers add £5 1o the basic

O
O
O
O
O
[ Eiectronics CAD Pack
O
O
O
O
O
O

Electronic Components Photos
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|
Signature: ......... ... ... L
[ | enclose cheque/PO n £ sterling payabl

[}
[}
[}
:
' [ Please charge my Visa/Mastercard/Ame
1

1

[C] Modular Circuit Design - Single User
O Modular Circuit Design — Multiple User

price of each order for airmail postage (do not
add VAT unless you live in an EU (European
Union) country, then add 17'%2% VAT or provide

Note: The software on each version is your official VAT registration number).

the same, only the licence for use varies.
Send your order to:
Direct Book Service

. Wimborne Publishing Ltd

1 408 Wimborne Road East

Ferndown, Dorset BH22 9ND

1
1
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[}
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Our regular round-up of readers' own circuits. We pay between | * A\ N 5
£10 and £50 for all material published, depending on length Lo A e T
and technical merit. We're looking for novel applications and

circuit designs, not simply mechanical, electrical or software WIN A PICO PC BASED

ideas. Ideas must be the reader's own work and must not

have been submitted for publication elsewhere. The OSCH.LOSCOPE
circuits shown have NOT been proven by us. Ingenuity @ S50MSPS Dual Channel Storage Oscilloscope
Unlimited is open to ALL abilities, but items for consideration in ¢ 25MHz Spectrum Analyser

this column should be typed or word-processed, with a brief ¢ Multimeter ® Frequency Meter

circuit description (between 100 and 500 words maximum) and ~ ® Signal Generator

full circuit diagram showing all relevant component values. If you have a novel circuit idea which would be
Please draw all circuit schematics as clearly as possible. of use to other readers then a Pico Technology
Send your circuit ideas to: Alan Winstanley, Ingenuity PC based oscilloscope could be yours.
Unlimited, Wimborne Publishing Ltd., 408 Wimborne Road Every six months, Pico Technology will be
East, Ferndown Dorset BH22 9ND. (We do not accept sub- awarding an ADC200-50 digital storage
missions for /U via E-mail.) oscilloscope for the best IU submission. In
Your ideas could earn you some cash and a prize! addition, two single channel ADC-40s will be

i

"ii
o
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presented to the runners-up.

PC Sound System - Louder Compuiting

LIKE the writer, some readers may have
encountered a problem with low sound
output from their PC. The solution shown in
Fig.1 may help. It is a stereo audio amplifier
based on an LM358 dual op.amp and a
Philips TDA7056B d.c. controlled 5W audio
power amplifier.

The signal output from a typical PC was
found to be 1V peak-to-peak. As the
TDA7056B requires an input signal of
approximately 5V maximum to give the
required output, the preamplifier stage need-
ed to have a gain of five.

Two identical circuits are used for the left-
hand and right-hand audio channels, of which
one is shown in Fig.l. The pin numbers in
brackets around IC1 are the ones used for the
second channel.

The input to the preamp is fed via socket
SK1, capacitor C1 and resistor R2 to the
inverting input of IC]a, pin 2. The gain of the
preamp is set by the ratio of R2 and RS, i.e.
R5/R2 = 4.7.

The output of the preamp is a.c. coupled by
capacitor C2 to pin 3 of the TDA7056B
power amplifier, IC2. Control of the output
volume from the TDA7056B is achieved by
varying the d.c. potential on its pin 5. A d.c.
voltage control gives the advantage of there
being no signal noise from the potentiometer,
the smoothness of control being due to the
decoupling capacitor C3. A dual-ganged
stereo potentiometer should be used for VR1.

Power Supply

The power supply for the amplifier is a
simple non-regulated 12V supply. This can be
aready-made 12V 3A d.c. external type, or as
suggested in Fig.2. The design uses two
2,200uF capacitors, a provision which offers
two advantages: firstly it gives a lower ESR
(Effective Series Resistance), and secondly, it
reduces physical size, advantageous when fit-
ting the amplifier into a speaker enclosure.
The usual precautions must be taken when
dealing with mains voltages.

(If the TDA70568B is difficult to track down,
the Philips web site offers plenty of
alternative devices at www.semiconduc-
tors.philips.com. ARW.)

Steve Cartwright,
Kilbarchan,
Renfrewshire
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Fig.1. Circuit diagram for one channel of the PC Sound Systemn Stereo Amplifier.
The second channel is identical, but does share the dual op.amp IC1.

Fig.2. Suggested
power supply
circuit diagram for
the PC Sound
System.

WHY NOT
SEND US YOUR
CIRCUIT IDEA?
Earn some extra

cash and possibly
a prize!
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Reliable Touch Sensitive
Switch - [nteo Touckh .
WS e
THERE are different touch sensitive circuits ) 4
around, most of them are based on the 2
phenomenon that the human body can be 5
considered as a capacitor to the earth or can Sl |
accumulate a static charge during everyday
activities. Having built several different touch % b
controlled circuits, I have found the results to r
have been quite disappointing regarding the 1
operational reliability, particularly when tne (=)
circuits were battery powered.
For example, one circuit would only Fig.3. Circuit diagram for the Reliable Touch Sensitive Switch.
respond to a colleague’s finger and not ry
own! Another would only respond to “fresh™
touches and would gradually show a lack of PICO PRIZEWINNERS - AUGUST 2001
sensitivity if I kept touching it. 1’s time once again to award three lucky Ingenuity Unlimited contributors with prizes of
By using a low cost piezo disc and a 555 excellent PC-based oscilloscopes, generously donated to Evervday Practical Electronics by
i.c., a reliable touch sensitive monostable cir- PICO Technology Ltd., to whom we extend our thanks for their continued sponsorship of this
cuit can be constructed as shown in Fig.3. column. You can obtain more details of these test instruments by checking the Pico web site at
The piezo sensor is connected to the trigger www.picotech.com or check their advert in this issue.
through a capacitor C1. Resistor R2 provides All entries published were judged on the basis of originality, ingenuity or novelty, technical
a pull-up voltage to pin 2. merit, appropriateness and general completeness, with presentation of submissions being used
The time constant of the circuit is deter- as the tie-breaker. The final selection was made by EPE Editor Mike Kenward and Ingenuity
mined by R4 and C3; in this case it is set to host Alan Winstanley, drawn from the circuits published in the January to July 2001 issues.
about three seconds. When the piezo disc is WINNER - receives a superb first prize of a PICO ADC50-200 PC-based Digital Storage
touched, an a.c. voltage is generated across its Oscilloscope worth over £450!
terminals. The positive-going aspect of the Kate Turner - MODEL POLICE CAR L.E.D.s by Kate Turner (April 2001)
a.c. cycle is clamped by diode D1, whereas We felt this was an appropriate use of discrete CMOS logic, carefully optimised to produce
the negative-going aspect triggers the mono- a double-strobe blue l.e.d. effect.
stable, which causes the l.e.d. to light for a RUNNERS-UP - Two lucky runners-up each are awarded PICO ADC-40 single channel
preset period. PC-based oscilloscopes.
The circuit is very reliable and sensitive, Simon Guest - Electronic Tuning Fork (May 2001)
and responds to a very light touch force. The A well designed and considered circuit designed to generate an accurate musical tone using
circuit will find many applications including off-the-shelf components.
as a doorbell, vibration alarm, and a step bell Richard Neil - Cupboard Door Monitor (July 2001)
or footswitch. A novel circuit which generates a warning sound when a cupboard door is opened.
M. Yang, Cardiff

MARCONI 2019A 5"%%%55‘”‘;75"";:&%%5“ RADIO COMMUNICATIONS TEST SETS SCOPE FOR IMPROVEMENT |
MARCONI 893C AF Power Meter, Smad Measurament | Sancors saceammny P = |
MARCONI B35, i e Unused £100, Used £60 GOULD 0S 300
ARCONI 8938, No Sinad £30 Oual Trace, 20MHz
MARCONt 2022 Synth AMFM sig gen :
gHAZK,:ONIZNIO True RMS Voltmeter, Autoranging, b - 10KHz-101GHz Lo P 6265750 Tested with Manyal
GOULD J3B Sine/Sq Gac., 10Hz-100kHz, H.P. 0672A Synth 216Gz sig gen . £4000
low cistortion . £75-£125 :-:- @ m 5 gen, }mm gg FOR THE FIRST TIME EVER ONLY
KO 8 Vi 8 1 Every Fisady case, wil oads olc - 680 LP. 5 gen, 100KH;- I
e very Ready case, ito T Syoh sig gen, 1 - 900MHz 8985 It's 80 cheap you should replace that old scope
GSOML# GFC8010G Freq. Courtter, :-:- 86404 AWFM 5 gon. m;m m
1 120MHz, unused . . ................. ! .P. 8640A AMFM 500KHz - :
AMIEM svm”gg',f;&%%"“ OO o e Dl Ch AC Milivmeter. > PALIPS PUSIZE S0 0o, 00Kz 1G0MHE wih SPECTRUM ANALYSERS
10mV-300V in 12 ranges, Freq. 10Hz-1MHz . .£100-£125 200MHz, freq counter, IEEE . £550 A
80 kHz - 1040MHz SOLARTRON 7150 DMM 6¥-chgit Tru RMS-IEEE . £95-  RACAL 9081 Synth AM/FM sig g en. 5-520MHz D5 | TN 492 Sz DG S
NOW ONLY g EATON/AILTECH 757 0.001-22GHz £2500
€150  H.P.3025A Synth function gen, 21MHz . . £600 p .
SOLARTRON7150PWS . ................ .£200 MARCOM! 8500 Ampktude Analyssr 1500 | H-P-B53A (Dig. Frame) with 85594 100kHz-21GHz 2750
H.P. 3312A Function Gen., 0-1Hz-13MHz, AWFM RACAL TRUE RMS VOLTMETERS H.P. 42754 LOR Meter, 10kHz-10MHz . f27s0 | PLP-85588 with man frame, 100KHz-1500MHz £125¢
Sweep/Tri/Gate/Brst etc. . ... .. -.£300 8300 5Hz-20MHz usabie to 6OMHz, 10V-316V ... £95 b ao03A Distorion Analysa .. . jjjjj::' ‘_jjjﬁm H.P. 35804 Audio Analyser SHz-50kHz, a5 new £1000
H.P. 3310A Function Gen. - . 930CBVersion .. ...................... £150  wAYNE KERA mlmmmw 82000 | MARCONI 2382 100Hz-400MHz, high resokibon 2000
Sine/Sq/Tri/Ramp/Pulse . . . od 9301/8302 RF Version 1o 1.5Hz . ... ... from £200-£300
HIGH QUALITY RACAL coumsns H.P. 8112A Puise Ganerator, 50MHz £1250 [ BAK 2003A Signal Analyser . £150¢
FARNELL LFM4 Sine/Sq 9904 Ui Timer Counter, SOMHZ DATRON AutoCal Multimeter, 5%-7¥%-digt, 1085/1061A/1071 H.P. 182 with 8557 10kH2-350MHz £508
low distortion, TTL output, Amplitude Melar :125 916 C “'afwloﬂz-SZ)MHz 0 s from £300-0600 MARCONI 2370 20H2-110MHz rom €508
H.P. 5454 Logic Probe with 5464 Logic Pulser and gy Counter 10Hz-560MMHz, 9-digh .. ...... £50  MARCON 2400 Frequency Counter, 20GHz ... £100 |y b 141 SYSTEMS
S547A Current Tracer . .................. £90  FARNELL AMM255 Aulomu od Meter, *-5MHz- H.P. 53508 Frequency Countet, 20GHz ............... .£2000 8559 1iHz-11OMHZ trom £508
FLUKE 77 Multimeter, :m-dign handheld . 2GHZ, UNUSO .. vunnnnrnnns £400 H.P. 53424 10Hz-19GHz Frequency Counter . ... 2800 .
FLUKE 77 sQneE 1. £70 FARNELL AP10030 Power SUpply . .. ............. £1000 ﬁ m-“a?g:':"l - "';“ﬂ"tm
HEME 1000 L.C.0. Clamp Meter, 00-1000A, In car- CLASSIC AVOMETER DA116 FARNELL AP7030 Power Supply £300 3 :
rying case £60 S Digital 3-5 Digit PHILIPS PMS418TN Colour TV Patism Generstor £1750
Complete wnn b.mms ) PHILIPS PM5418TX1 Colour TV Patern Generator . ... £2000 UNUSEO OSCILLOSCOPES
|- ::K‘W, type 4366 . .. i E-fg TEKTRONIX TAS 485 4-ch.. 200MHz, etc £900
Diwectionsl Coupler, L KTROMIX 100MHzZ, 500M'S . .
fuﬁ‘,ﬁ:‘.} 9008 ONLY HP. 116910 Dual Drectional Coupler, MHz19GH: . ... £1250 Emoux ﬁm‘&” r:: 6:& 250MS %
! TEKTROMIX P61098 Probe. {00MH; readout, urused .. ... 660 e o
Modulation Meter, TEKTROMIX P6108A Probe, 250MHz readout, wused . . £85 HITACHI VC8523, dual trace, 20MHz, 20W/S, de'ay etc £800
AMFM FARNELL AMM2000 Auto Mod Meter, 10Hz-2 4GHZ Unusadf9s0 CeCiLLoSCoPES
1.5MHz-2GHz MARCOM 2035 Mod Meter, 500kH2-2GH2 from £750 PHILIPS PM3I0S2 242-ch.. 200MHz, delay etc., £800 as new £950
ONLY TEKTROMIX 577 Transsstor Curve Tracer £500  PHILIPS PM0B2 2+2-¢h., 100MHz, delay efc., £700 s new £0CD

H.P. 8494A Attenuator, DC-4GHz, 0-11dB, ROHDE & SCHWARZ APN 52 KO et s T e e

PUSMA ) ONLY Synhasisnd iH:-200Hz Senal Generaor TEKTROMIX 2485 4<h M&::’amm )
H.P. 8492A Attenuator, DC-18GHz, 0-60B, SOLARTRON 7045 Salanceduntiaiarced oitpul LCD display y ¥ ;

APCT o e e £95 BENCH ULTIMETER TEKTRONDX 2445A/8 4-ch 150MHzZ, delay curscrs eic .£500-£900

MANY OTHER ATTENUATORS, LOADS, ICH MULTIM HP. 0128 0C PSU, 050V, 0-50A, 1000W fio  TEKTROMIK 463 6y siorge,dus e, 100NIH: Goley  £430

COUPLERS ETC. AVAILABLE 4v2-Oigit bright 1.6.d. with leads FARNELL APS/S0 1KW Auioranghg .. £1000  TEKTRONIX 466 Analogue storage, dual tace, 100MHz  £250

's so cheap you should have it as a spare FARNELL H6YS0 060V, 0-50A .. ‘e750  TEKTROMX 485 oual race, 350MHz, delay sweep .. . .£600

T n ol MARCONITF2015 AM/FM sig gen. 10.520MH2 - £175  Dowe Sy APSIG 00 0100 FH0  TEKTROMX st mce 100WE: oy oy £

BENCH MULTIMETER LEVELL YO200DMP AC Onchaior TH iz os0  ARNELL L2030V 024 SO PLPS PRCZIT e LGy 250500

True RMS/4 wire Res/Current Converter/lEEE |  Se/Sq, Meter, battery operated (batts. not m)' mmm&mg\om SRR £ GOULD 051100 dual trace, J0MHz delay £200

FARNELL um SingSg, Oscllior, (0HZ-IMHZ .. 75y ging Tanstormer 2500 o Xgies nestls tap MAMEG HM03.4 cusl vace, J0WHz componert testem . £325

TIME 1051 LOW OHM RES. BOX ‘:; /AIM 9343M LR Databridge. Digital HAMEG HM303 dual trace, J0MHz component tester £380

WELLER EC3100A HAMEG HM203.7 dual trace, 20MHz component tester . £230
Temperatura controlled Soldenng Station @ FARNELL DTV20 dua! irace, 20MH2 component tester  .£140
200°C-450°C. Unused

PORTABLE APPLIANCE TESTER
Megger Pat 2 ONLY

Hmnommc»l(gnnﬁsab'wbo o
DOtonmioNMollE H.P. 5315A Universal Counter, 1GHz, 2-ch ..
0-01 ohm steps. FLUKE 8050A DMM <¥%-digit 2A True RMS
UNUSED FLUKE 8010A DMM 3%-0igit 10A . ... 50

RACAL RECEIVER RA1772
S0kHz - 30 MHZ LED Display

Bascally working
STEWART of READING
 unoxants = Used Equipment — GUARANTEED. Manuals supplied
- 110 WYKEHAM ROAD, READING, BERKS. RG6 “’L£ This is a VERY SMALL SAMPLE OF STOCK. SAE or Telephone for lists.
Telephone: (0118) 9268041. Fax: (0118) 9351696 Please check availability before ordering.
Callers welcome 9am-5.30pm Monday to Fr.day (other times by arrangement) CARRIAGE all units £16. VAT to be added to Total of Goods and Carriage
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Constructional Project =y

COMPACT
SHORTWAVE
LOOP AERIAL ¢

RAYMOND HAIGH

This G-multiplied loop will deliver as much
signal as a long wire and null out local
electrical interference.

the Active Ferrite Loop Aerial (Sept

’00) have asked if its coverage can
be extended to long waves and through the
shortwave bands.

Tuning to a lower wavelength presents
no problems: simply increase the turns of
wire on the loop to 144 for the main and
three for the feedback winding. Use 38
s.w.g. (34 a.w.g.) enamelled wire arranged
in four “pies” or piles of 36 turns to reduce
self-capacity. Performance, in terms of sig-
nal output and depth of null, is very satis-
factory at the lower frequency.

Extending coverage through the short-
wave spectrum is not so easy. The perfor-
mance of ferrite rods available to
home-constructors deteriorates above
2MHz or 3MHz until, at around 10MHz,
they are no longer of benefit. Moreover,
the original loop was designed specifically
for medium wave working and its efficien-
cy and ease of operation diminish as fre-
quency increases.

A new circuit has, therefore, been devel-
oped for reception between 1.6MHz and
30MHz. Although similar in concept to the
medium wave version, plug-in air-cored
loops are used, modifications have been
made to the tuning and Q-multiplier cir-
cuits, and a second buffer stage has been
incorporated. In addition to making the
operation of the controls smoother at high
frequencies, this extra stage also provides
signal amplification.

TUNING
ARRANGEMENTS

The circuit diagram of the Compact
Shortwave Loop Aerial is given in Fig.1.

Signal pick-up is via loop winding
(inductor) L1, which is tuned by a back-to-
back arrangement of varicap diodes, D1
and D2. Connecting the diodes in this way
halves the capacitance swing and ensures
an acceptable LC (inductance-capacitance)
ratio with the lower inductance shortwave
loops. The reduction also makes it easier to
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SOME of the readers who constructed

obtain censistent Q multiplication at high-
er frequencies. More important, if the sys-
tem is to tune to 30MHz, is the halving of
the minimum capacitance to around 20pF.

Diode capacitance is controlled by a
reverse bias voltage set by potentiometer
VR2a (increasing the bias reduces the
capacitance). Signal voltages are isolated
from the bias circuit by resistor R1, and
bypass capacitor Cl eliminates poten-
tiometer noise.

A potentiometer of lower value, VRI,
produces a small shift in the bias voltage
and acts as a fine tuning control. Readers
who are primarily interested in the amateur
bands could usefully reduce the value of
VR1 to 4k7 to produce a slower tuning
rate.

Capacitance change is not linear: it falls
off noticeably as the bias approaches its
maximum value. Because of this, the shift
produced by the fine tuning control is not
constant. The arrangement does, however,
make it much easier to adjust loop tuning
when the Q control is set'close to maximum.

Diode bias must be held
absolutely constant or tuning
will drift, particularly at high-
er frequencies. Accordingly,
the voltage to the tuning

potentiometers is regulated by IC1. Bypass
capacitor C11 shunts broad-band electrical
noise in the regulator’s output to ground
OV).

aQ MULTIPLICATION

The performance of the unit is greatly
enhanced by applying positive feedback to
the tuned circuit. Dual gate MOSFET TR1
amplifies the signal developed across
inductor L1, and a proportion is fed back
by grounding its source via L2. Gain and
feedback are preset by VRS, a variable
source bias resistor located in the base of
each loop unit. This preset, wired as a vari-
able resistor, is bypassed by capacitor C2.

Potentiometer VR3 controls the amount
of Q multiplication by setting the voltage
on gate g2 of TRI, thereby controlling its
gain. Wiper noise is eliminated by C3.

As the capacitance across the tuned cir-
cuit increases (i.e., as frequency lowers),
so does the amount of feedback needed to
keep the Q of the tuned circuit high. This
necessitates the constant adjustment of
VR3 if the circuit is to be maintained in its
most sensitive condition. The need for con-
stant attention is reduced by potentiometer
VR2b.

This component is ganged with VR2a,
the tuning control, and connected so that
the voltage on gate g2 increases as the tun-
ing bias is lowered. In this way
the relationship between feed-
back and tuning capacitance is
kept roughly in step. Preset resis-
tor VR4 enables the circuit to be
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optimised for different types and speci-
mens of dual-gate MOSFET.

The stage is decoupled from the supply
rail by R4 and C4, and R2 ties gate g/ (and
the gate of TR2) to the OV rail when the

COMPONENTS

Approx. Cost £28
Guidance Only

excl. case and batts.

loop i Itieged. Resistors Cs, C9 10n ceramic,
P 1S unplugge R1, R9 100k (2 off) sff - ci10 5mm pitch (3 off)
BUFFE”S R2 ™M @U—J@P C1i1 4.7 tantalum bead, 35V
. . R3 4k7 Cc12 100u radial elect. 16V

The signal developed across the loop is R4, R7, TALK A6V working or greater.
extracted via buffer stage TR2. Configured R14 100Q (3 off) i 8
as a source follower, the f.e.t. (field effect R5, R11 220Q (2 off) Seg;lcl%nduct}g;'fz ! iod
transistor) has a high input impedance and R6, R8 1k (2 off) D3 36 varicap diode

. o - R10 20k 3 red Le.d. low current (2mA)
loading on the tuned circuit is minimal. TR1 BF981 dual-gate MOSFET
The output is developed across source bias R12 1508 transistor
resistor R6, and RS an.d C5 decouple the g}g R16 ;g% (2 off) TR2 2N3819 n-channel f.e.t.
stage from the supply line. R17 R18 TR3 BF494 npn transistor

Voltage gain of the stage is slightly less R19  47Q (3 off) IC1 HT7291 +9V voltage
than unity. It does not provide sufficient isola- R20 68Q . regulator
tion at high frequencies. and Q multiplication R21 27Q See Text
is excessively affected by the setting of the R22 10Q Miscellaneous
output attenuator and receiver input circuits. R23 3k9 L1, L2 tuning coil (see text)

A second buffer, TR3, eliminates the All 0-25W 5% carbon film or better. L3 4704H min. r.f. choke
interaction, and provides a modest amount Potentiometers s . (s?e :taext) . teh
of gain. By arranging this transistor in the . -pole 3-way rotary switc
grounded base (b) mode, best use is made Uil i 1029?12% lin. (2 off, s2 1‘23/'&?(‘&1‘2%3”)’
of its frequency response, there is good VR2 100k dual-gang rotary, SK1 6-35mm stereo jack socket
isolation between input and output ports, lin. SK2, SK3 aerial and earth
and no instability problems. VR4 47k preset, min. round terminals to suit

The low input impedance at TR3's emit- VRS 4k7 preset, min. round SK4, SK5  coaxial aerial socket (2 off)
ter () roughly matches the impedance at the (Range 1) PL1 6-35mm stereo jack plug,
source (s) of TR2, but output impedance is VRS 2k2 preset, (4 off)
high. During the development of the circuit, \sFFR%nge 2.9 1km|rnésreotur?1? (2(?”) d ) o )

a broad-band toroidal transformer was usad P n.roun Printed circuit board, available from the EPE
. ; (Range 4) PCB Service, code 310; metal case (see text);
to match this 10 5¢ ohms. However, no dif- ; .
i . of 1d be di > i control knobs (5 off); l.e.d. holder; battery hold-
GRS i [Rep RIS (ol 1SCErms Capacitors er and connectors to suit (see text); hardboard
between the transformer anq an r.f. choke as C1, Ca, ' for formers and supports; 300mm length of
a collector load, and the simpler and less C5, C7, 100n ceramic, 21mm x 21mm hardwood strip for base biocks;
expensive circuit was adopted in the final C8, C13  5mm pitch (6 off) 12 metres of two core and earth house wiring
version. The value of the r.f. choke, L3, is C2 1n ceramic, cable (1.5mm?2 conductors, 15A); hook-up
not critical: anything between 100uH and 5mm pitch (4 off) wire, solder, solder pins, nuts, bolts, washers,
1mH will be suitable. C3 1u radial elect. 16V screws, stand-offs and adhesives.
4
& wf o Jo o
Y *;i}
3 0
. &ND
et .
X
(v:o‘ti. t C13 mam 3 _.%_
cs
SK2
A\
| TERMINAL
' FOR WIRE
| AERIAL R1
100k
R19
470
SCREEN

a
c2
1nT VR5 Jw

Ri18
4

R17
470

R16
L]

CO-AXIAL OUTPUT
SOCKET

PL1.SKT
),
7 (SEE TABLE 1) CENTRE
BAND
oot
O
O3

VR1 FINE TUNING
VAZA ASE TUNING
VR3 Q' MULTIPLIER

S1a TO S1¢ OFFALOOP/WIRE AERIAL
S2 OUTPLT ATTENUATOR

Fig.1. Completz circuit diagram for the Compact Shortwave Loop Aerial. PL1/SK1 are a jack plug and socket linking the coil

assembly to the unit.
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Signal is applied across emitter resistor
R8, via d.c. blocking capacitor C6.
Transistor TR3 is biased by R9 and RI10,
capacitor C7 grounds the base at radio fre-
quencies, and R7 and C8 are supply line
decouplers.

ATTENUATOR

Signal output from the unit will overload
simple receivers, and an attenuator is
essential. Volume-control type potentiome-
ters can be noisy and erratic when they are
used in low-level circuits operating at high
frequencies. For these reasons a 12-way
rotary switch, S2, connects the output
along a chain of resistors, R11 to R22, to
produce varying amounts of attenuation. A
make-before-break type is preferred but is
not essential.

The resistor values have been calculated
to give logarithmically scaled voltage
ratios, and the approximate attenuation lev-
els, in decibels (dB), are given in Fig.4,
later.

The arrangement is simple and the quot-
ed attenuation figures take no account of
capacitance effects or the change in the
loading of TR3. It does, however, work
well, and enables differences in perfor-
mance between the loop and other aerials
to be roughly quantified. (Assuming, of
course, that the output of the loop is greater
than that of the other aerial.)

Blocking capacitors C9 and C10 prevent
disturbance of the d.c. voltage levels in the
loop unit or the receiver (some miniature
shortwave receivers carry power and con-
trol voltages to add-on pre-selectors via
their aerial sockets).

AERIAL SWITCHING

Provision for switching between the
loop and the station’s wire aerial, so that an
instant comparison can be made, is a great
operating convenience. Three-way rotary
switch Sla to Slc combines this function
with the on-off switching.

POWER SUPPLY

Current consumption is a modest 6mA,
and battery powering the unit reduces the
possibility of mains interference. Although
the circuit will work well with a 9V supply,
provision has to be made for a voltage drop
across the regulator, IC1, and a pack of
eight AA cells, delivering 12V, powers the
prototype unit.

Stability of the circuit, particularly as
the battery pack ages, is ensured by
bypass capacitors C12 and C13. Low cur-
rent light emitting diode (l.e.d.) D3, with
its voltage dropping resistor R23, affords
a visual indication that current is being
consumed.

SEMICONDUCTORS

Any varicap diodes intended for medium
wave tuning with a 9V maximum reverse
bias should prove suitable for D1 and D2.
These devices are usually retailed in snap-
apart packs, the KV1235 (three diodes) and
the KV1236 (two diodes) probably being
the most common.

A number of dual-gate mosfets, includ-
ing the BF961, BF980, BF981, 3SK8l,
3SK85, MFE201 and 40673 were tried in
the TR1 position and they all worked well.
The type of f.e.t. used in the source follow-
er buffer stage, TR2, does not seem to be
particularly critical, and the BF244A,
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Fig.2. Loop Aerial printed circuit board component layout, wiring and full-size
copper foil track master pattern.
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Fig.3. Pinout details for the varicap
diode, voltage regulator and transistors.

BF245. MPF102. TIS14, 2N3819 and J310
all proved suitable.

Most npn rf. transistors will function as
the final buffer. TR3. For good results
select a device which combines an f; in
excess of 250MHz with an hg of at least
70 at collector current levels of ImA or
2mA. The BF199. BF240, BF241, BF494,
2N3904, 2N3866 and 2N5179 all worked
well in the prototype unit.

Low drop-out voltage (100mV) and
power consumption make the HT729]
+9V voltage regulator (IC1) a natural
choice for battery powered equipment, but
any 9V positive output regulator will be
suitable. The more common 8V types can
be used, but the high frequency coverage of
each coil range will be slightly curtailed.

Connections to the above mentioned
devices vary and should be checked.

CONSTRUCTION

Most of the parts are assembled on a
printed circuit board (p.c.b.), the compo-
nent and copper track sides of which are
illustrated in Fig 2. This board is available
from the EPE PCB Service. code 310.

Commence construction by soldering the
smaller items into place first, and the semi-
conductors last. Solder pins inserted intc the
connection pads for transistor TR1 will
enable this device to be mounted on the com-
ponent side of the board. It is a wise precau-
tion to use a small crocodile clip, or a pair of
tweezers, as a heat shunt when soldering the
f.e.t.s into circuit. Solder pins inserted at the
various lead-out points will make it easier to
carry out the off-board wiring.

Details of the wiring to the potentiome-
ters is also given in Fig.2, and the wiring
between the swiiches and aerial and earth
sockets in Fig.4. Use 5082 or 759 co-axial
cable to link switches and sockets, and
keep the co-axisl cable between loop unit
and receiver below one metre in length to
avoid excessive Josses.

HOUSING THE UNIT

Printed circuit board. sockets and con-
trols can be mounted in a shallow alumini-
um case or chassis, at least 150mm wide x
175mm deep x S0mm high.

Locate the loop jack socket SK1 at the
rear to space it as far as possible from the
controls, see photograph opposite.

The unit is nut particularly susceptible to
hand-capacity eftects, but spacing helps when
the O multiplier 1s set close to maximum.

Alternatively, the p.c.b. and loop socket
can be enclosed within a smaller alu-
minium or diecast box and the controls and

CO-AXIAL SOCKET
FOR LCDP QUTPUT

¥ COLLECTCR CF TR2
YAC3IONPCE

1) OR 75 #F
£O-AXIAL CABLE

TERVINAL FOR |

WIRE AERIA!
E L SKz i

CO-AXIAL SOCKFT
FOR WIRE AERALAL

5K4

HNTOPCE

TO BATTERY +12V

| SWITCH S2 POSITIONS

(1) -40dB (5) —140B (91 -6dB
(2) -3008 (6) -12a8 (10) dB
(3) -20dB (7)~-10d8 {(11) =B
{4y —16dB (8) —8dE (12) 0B

Output increased (atteruation reduces) as switch is
l rofated dockwisa.

ITO OV RAIL {GROUND) ON P.C.B.

S1 POSITIONS

1-Oft

2—Loop aerial on, wire aerial grcunded
3-Wire aerial to receiver, loop aerial off

Fig.4. Interwiring between rotary switches, coaxial sockets and terminal post/sockets.

sockets mounted close to it. This is the
arrangemen: adopted for the prototype unit
which has a plastic outer case. If this
method is chosen, remember to connect
any electrically isolated front panel and the
potentiometer cases to the OV rail.

Readers wishing 1o duplicate the

arrangement in the photograpts will need
an aluminium or diecast box no smaller
than 80mm x 100mm x 30mm internaliy
plus an outer plastic case at least 150mm x
175mm x 50mm.

Completed prototype unit showing the p.c.b. and loop
aerial jack socket mounted inside a diecast box.
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LOOPS QUANTITY

Coverage from 1-6MHz to 30MHz can
be obtained with only three loops, but per-
formance is improved if four are used as
this ensures better LC ratios. Details of the
number of turns and frequency coverage
are given in Table 1. Loop construction is
illustrated in Fig.5.

Hardboard (Masonite in the USA) or
fibreboard discs, 3mm thick, support the
windings which are connected to 6mm jack
plugs so that they can be rotated.

The large discs for the tuned windings,
L1, can be cut out with a coping or fret
saw. The smaller discs which carry the
feedback windings, L2, and space the loop
assembly, can be produced with a hole saw
mounted in an electric drill.

The odd number of notches formed
around the perimeter of the large discs
results in a “basket weave” effect. This is
necessary to reduce the self-capacitance of
the winding and extend high frequency
coverage. The single-turn Range 4 coil is
held in a groove filed around the perimeter
of the disc.

LOOP WINDINGS

Plastic insulated house-wiring cable is
used for the loop windings. The type with
a solid core of 1-5Smm? cross-sectional area
and a 15A rating is rigid enough to stay in
place on the former. Its thick insulation
separates the turns, again keeping self-
capacitance low and extending the high
frequency coverage.

The cores have to be stripped from their
outer grey PVC covering, but wire
obtained in this way is cheaper than enam-
elled copper wire of comparable gauge,
and performance is enhanced by the thick
insulation.

Tuning into the shortwaves could not be easier with these four plug-in loops cover-
ing the ranges of: 1-5MHz to 4MHz; 4MHz to 12MHz; 6MHz to 17MHz and 12MHz

to 30MHz.

Sky wave propagation dominates recep-
tion on the shortwave bands. The vertical
angle is often high, and polarisation of the
signal, at the receiving aerial, is usually
random. Direc:ional effects are, therefore,
usually less pronounced, and the deep nulls
achievable on medium and long waves, by
rotating and tilting the loop, are no longer
evident.

However, tests revealed that by simply
rotating the loop, local electrical interfer-
ence can be effectively nulled out.

Because of this, provision is not made
for tilting. The additional mechanicai com-
plexity was considered not worth while in
a unit intended only for reception on the
high frequency bands. (More complex loop
aerials used for shortwave direction finding
often incorporate a tilting mechanism.)

FEEDBACK

The feedback winding, L2, is a single
50mm diameter turn for all of the loops. It
must, of course, be connected to give in-
phase or positive feedback.

The cut-down plastic cover of the jack
plug is a tight push fit into a hole drilled
through the wooden base block. One of
the loop’s outer supporting plates is
secured by screws to permit access to the

winding connections and to preset VRS
and capacitor C2. The other plate, feed-
back winding discs and loop dise are
glued together with Durofix ar similar.
On completion, two or three coats of
clear cellulose will firmly secure the
windings in place and make the hard-
board more impervious to moisture.

SETTING UP
AND TESTING

Check the orientation of the semicon-
ductors and polarised capacitors, then
check the p.c.b. for badly soldered joints or
bridged tracks. Set VR2 for zero bias, con-
nect the 12V battery pack and check that
the outpui from the regulator, IC1I, is 9V,
and the current drawn from the battery is in
the region of 6mA.

Set preset VR4 to minimum resistance,
rotate the slider of VR3 to the OV end of
the track, switch 82 to maximum output,
and set preset VRS in the Range 2 loop unit
to mid travel. Insert the loop into the jack,
connect the unit to a receiver and, using a
wire aerial, tune in a station around 9MHz.

Switch in the loop aerial and adjust VR2
to tune it for maximum signal. Advance Q
multiplier control VR3. Output should rise
dramatically and loop tuning will need

Range feedback components (VRS, L2, C2) located in the

base of an aerial loop.
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Cutdown jack plug embedded in a wooden base block and

wiring to the feedback components.
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LOOP AERIAL
CONSTRUCTION

Frdboard (Masorile i he USA) discs,
200mm gt diz' x 3mm thick—

- T
. n%?;g; ?(:Z”fég z e -

b Baske/- weave m’naé:r’lj. 2T
: ST TN A for L1 Jold core, fmm, L
| Ingle b feedback_ " Rt e qalng Sabe, 2T,
co winding on Somm i’ s Ny for towe wiring, - gy
. hargboard &ises i (Z-5mm dia’ mearred
DR Y orer /’nﬂ//a//'of)/ -:..":f
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/t-,Qo/v/' /- A T hivsh L2

C2 wired across 'f:

Va5 5 ‘/D/.'fc for L1

cut down phore prck  E Trak forn feedback. | WINEHN

case o hght pih H 7 h)r -7
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TABLE 1: Loop Winding Details
Range Coverage No.of Inductance Notch VRS
(MHz) turns uH) D(mm) (ohms) :: 3
i 15t04 10 30 26mm  4k7 = | End plafe
2 41012 3 3.75 gmm  2k2 SIPE- VIEW - 2 B
3 6to 17 2 2 6mm  2k2 %
4 121080 1 075 tnil 1k Lnd plafe_vt:
*The Range 4 winding is held in a groove filed around the circum- / 3

ference of the disc.
Wood pack., 50mm X
20mm X 20omm

Fig.5. Construction details for the plug-in
loop aerials, L1 and L2. For winding details
see Table 1 above.




The single-turn Range 4 (12MHz to 30MHz) plug-in loop

aerial.

refining as selectivity increases. If there is
only a modest signal increase, reduce the
resistance of VRS (mounted in the loop
unit) until the circuit comes close to the
point of oscillation when the Q multiplier
control is set at maximum.

Repeat this procedure with the remain-
ing loops, setting VRS so that maximum Q
multiplication can be obtained over the full
tuning range (the full sweep of VR2a) for
each loop. Preset potentiometer VR4
determines the maximum voltage which
can be applied to gate g2 of TR1, and is
included so that the circuit can be opti-
mised for different types and samples of
MOSFET.

If VRS is set to ensure maximum Q mul-
tiplication (circuit just short of oscillation)
when the loop is tuned to the lowest fre-
quency (VR2a slider at the OV end of the
track), the amount of feedback will usual-
ly be adequate for the whole of the tuning
range.

Should the type or sample of dual-gate
MOSFET have a comparatively low gain,
it may be necessary to wire a 100 kilohm
(or lower vaijue) resistor in parallel with
VR2b in order to ensure effective Q multi-
plication on all loop ranges and at every
setting of the tuning control.

The procedure is not critical, but a little
time spent adjusting VR4 and each preset
VRS will be repaid by a smooth Q control
which is completely free from back-lash.
If the unit can be tuned but the Q multipli-
er function does not appear to be working,
the cause is almost certainly the out-of-
phase connection of the feedback winding,
L2. Reversing the connections should
resolve the problem.

RESULTS

Selectivity is good even without Q multi-
plication, and loop and receiver tuning must
be kept in step. When the Q control is
advanced, selectivity and output increase
dramatically, and the loop has to be very pre-
cisely tuned. Fine tuning control VR1 will be
found useful under these circumstances.

Directional effects are sometimes pro-
nounced, and the loop should be rotated
for best reception. It is not balanced, and
the signal maxima and minima are not
180° apart.

The loop has been tested with regenera-
tive receivers, direct conversion receivers,
simple superhets and communications
receivers of advanced design. The aerial
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used for comparison purposes comprises
20 metres of wire mounted 10 metres
above ground and connected into a
screened down-lead via a broad band
transformer.

Output from the loop with little or no Q
multiplication is invariably equal to that
delivered by the long wire. With the Q
multiplier control well advanced, but some
way shert of the critical maximum, output
is usually 20dB to 30dB greater (measured
on a calibrated signal strength meter).
Adjustment of the controls becomes more
critical as the frequency of operation
increases, but it is not too difficult to focus
in on individual amateur stations on
14MHz if the value of VR1 is reduced to
about 4k7, as suggested earlier.

ENHANCED
PERFORMANCE

The performance of simple receivers is
greatly enhanced by the high degree of
front-end selectivity imparted by the loop,
and loop output has to be set low to avoid
overloading. Broadcast station break-
through on the amateur bands, which can
be troublesome with direct conversion
receivers, is eliminated by the unit.

Spurious responses in simple superhets
and overioaded regenerative receivers,
which become increasingly evident as the
operating frequency increases, are heavily
suppressed. With the wire aerial connect-
ed, responses of this kind can make an
almost empty band seem crowded. When
the loop is switched in and correctly tuned,
the images and unwanted responses disap-
pear and only stations actually transmit-
ting on the band remain.

Complex, high-performance receivers
do not have faults of this kind, and the dif-
ference in performance between wire and
loop is hardly noticeable. (Under quiet
conditions, the additional noise introduced
by the loop amplifier is just discernible
when a weak signal is being received). The
loop is, however, invaluable for eliminat-
ing local electrical interference no matter
what type of receiver is used.

Whip aerials with untuned amplifiers
are sometimes used by shortwave listeners
who lack the space for a long wire.
Although the complete absence of controls
makes these units easier to use, they can-
not match the performance of the Compact
Short Wave Loop, especially at frequen-
cies below 20MHz or so.

Input and output socket positioning on the rear panel.

Digital dials emit electrical noise which
can be picked up by the loop. Locating the
loop towards the rear of the set and about
300mm distant avoids the problem.

LOWER FREQUENCIES

The shortwave loop will work at lower
frequencies if the inductance of L1 is
increased. However, the reduced maxi-
mum tuning capacitance curtails coverage
and the action of the Q multiplier is much
too fierce.

Readers interested in medium wave
reception, which calls for a loop that tilts
as well as tumns, are urged to consider the
earlier article which details the construc-
tion of a loop designed specifically for this

purpose. Ol
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VARIABLE VOLTAGE
TRANSFORMERS

INPUT 220V/240V AC 50/80Hz OUTPUT OV-260V
PANEL MOUNTING

Price P&pP

0-5KVA 2.5 amp max  £33.00 £6.00

(£45.84 inc VAT)

£45.25 g
(£81.39 inc VAT)

1KVA 5 amp max

SHROUDED
0-5KVA 2.5 amp max  £34.00 £6.00
(£47.00 inc VAT)
1KVA 5 amp max £46.25 £7.00
{£62.57 inc VAT)
2KVA 10 amp max £65.00
{€£86.36 inc VAT)
3IKVA 15 amp max £86.50 £8.50
(£111.63 inc VAT)

5KVA 25 amp max £150.00 (+ Carriage & VAT)
Buy direct from the Importers. Keenest prices in the country.

500VA ISOLATION TRANSFORMER
input lead 240V AC. Output via 3 pin 13A socket. 240V AC
continuously rated. mourted in fikreglass case with handle.
Internalty fused.Price £35.00 carnage paid + VAT {(£41.13)

TOROIDAL L.T. TRANSFORMER
Primary 0-240V AC. Secondary 0-30V + 0-30V 600VA.
Fixing bot supplied.
Price £25.00 carriage paid + VAT (£29.38)
COMPREHENSIVE RANGE OF TRANSFORMERS-
LT- iSOLATION & AUTO
110V-240V Auto transfer either cased with American socket
and mains lead of open frame type. Available for immediate
detivery.
ULTRA VIOLET BLACK LIGHT BLUE
FLUORESCENT TUBES

41, 40 watt £14.00 (cabers only) (£16.45 Inc VAT)
21 20 watt £9.00 (callers only) {£10.58 inc VAT)
12in 8 watt £4.80 + 75 pap (£6.52 inc VAT)
in 6 watt £3.96 + 50p p&p (£5.24 Inc VAT)
6in 4 wall £3.96 + 50p p&p (£5.24 Inc VAT)

230V AC BALLAST KIT
For ether 6, 9 or 12in tubes £6.08.€1.40p8p  (£8.75 inc VAT)
The above Tubes are 35004000 angst (350-400um) deal or detecting
sacurmty mariongs, eflects hohting & Chemica appiicabons
Other Wavelengths of UV TUBE mauiable for Germicidal & Photo
Senstve apphcations. Pleass talephore your enguines.

400 WATT BLACK LIGHT

BLUE UV LAMP

GES Mercury Vapour lamp suit.ble for
use with a 400W P.F. Ballast

Only £39.95 incl. p&p & VAT

=)

5 KVA ISOLATION TRANSFORMER
As New. ExEqulpmom mry shrouded, Line Noise
with termi-

nal covers nnd knod( cable entries.Primary
120V/240V, Secondary 120V/240V, 50/60Hz,
0-005pF Capacitance. Size, L 37cm x W 19cme x 4
16cm, Weight 42 kilos. Price €120 + VAT. Ex-ware-
house. Camiage on reques!

24V SIEMENS CONTACTOR
Type 3THB022-08 2 x NO and 2 x NC 230V AC 10A.
Contacts. Screw or Din Rall fixing. Size H 120mm x
W 45mm x D 75mm. Brand New Price £7.63 incl.
pa&p and VAT,

240V AC WESTOOL SOLENOIDS
Model TT2 Max. stroke 16mm, Sib. pult. Base mount-
ing. Rating 1. Model TT6 Max. stroke 25mm, 15ib.
pull. Base mounting. Rating 1. Serles 400 Max.
stroke 28mm, 15b. pult. Front mounnng.ﬂaﬂng 2.
Prices inc. p&p & VAT: TT2 £5.88, TT6 £8.81, Series
400 £8.84.

AXIAL COOLING FAN
230V AC 120mm square x 38mm 3 blade 10 watt
Low Noise fan. Price £7.29 incl. p&p and VAT.
Other voltages and sizes avallable from stock.
Please telephone your enquiries.
INSTRUMENT CASE
Brand new. Manufactured by Imhof. L 31cm x H
18¢m x 19cm Deep. Removable tront and rear panet
for easy assembly of your components. Grey tex-
tured finish, complete with case feet. Price £16.45
incl. p&p and VAT. 2 off £28.20 inclusive.
DIECAST ALUMINIUM BOX
with internal PCB guides. Internat size 265mm x
165mm x 50mm deep. Price £9.93 incl. p&p & VAT. 2
oft £17.80 incl
230V AC SVNCHﬂONOUS GEARED MOTORS
Brand new rbox Crouzet type motors. H
stnmeSSmmeSSmm 4mm dia. shanxwmm
long. 6 APM anti cw. £8.99 incl. p&p & Vi
20 RPM aniti cw. Depth 40mm. £11.16 lnd p&p& VAT.

16 RPM REVERSIBLE Croucet 220v/230V
50Hz geared motor with ovoid geared box.
4mm dia. shaft. New manul. surplus. Soid
with connect:
ing block and circ. Overall size: h 68mm x w
52mm x 43mm deep
PRICE incl. P&P & VAT £9.99

EPROM ERASURE KIT

Build your own EPROM ERASURE for a fraction ot the
price of a made-up unit. Kit of parts less case inciudes
12in. 8watt 2537, Angst Tube Bailast unit, pair of bi-pin
leads, neon indicator, on/off switch, safety microswitch
and circuit £15.00+£2.00 p&p. (£19.98 inc VAT)
WASHING MACHINE WATER PUMP
Brand new 240V AC fan . Can be used for a
variety of purposes. Inlet 1/, in , outlet 1in. dia.
Price includes p&p & VAT. £11.20 each or 2 for
£20.50 inclusive.

Monday/Friday Tel: 020 8995 1560

®  SERVICE TRADING CO V&4,

57 BRIDGMAN ROAD, CHISWICK, LONDON W4 588

Ample

FAX: 020 8995 0549 Parking Space

FRUSTRATED!

Looking for ICs TRANSISTORs?
A phone call to us could get a result. We
offer an extensive range and with a world-
wide database at our fingertips, we are
able to source even more. We specialise in
devices with the following prefix (to name
but a few).

2N 2SA 2SB 2SC 2SD 2P 2S] 2SK 3N 3SK 4N 6N 17 40 AD
ADC AN AM AY BA BC BD BDT BDV BDW BDX BF
BFR BES BFT BFX BFY BLY BLX BS BR BRX BRY BS
BSS BSV BSW BSX BT BTA BTB BRW BU BUK BUT BUV
BUW BUX BUY BUZ CA CD CX CXA DAC DG DM DS
DTA DTC GL GM HA HCF HD HEF ICL ICM IRF ] KA
KIALLALBLCLD LFLMM M5M MA MAB MAX MB
MC MDAJ MJE MJF MM MN MPS MPSA MPSH MPSU
MRF NJM NE OM OP PA PAL PIC PN RC S SAA SAB
SAD SAJ SAS SDA SG SI SL SN SO STA STK STR STRD
STRM STRS SVI T TA TAA TAG TBA TC TCA TDA TDB
TEA TIC TIP TIPL TEA TL TLC TMP TMS TPU U UA
UAA UC UDN ULN UM UPA UPC UPD VN X XR Z ZN
ZTS + many others

We can also offer equivalents (at customers’ risk)
We also stock a full range of other electronic components
Mail, phone, Fax Credit Card orders and callers welcome

LR

Video Surveillance

@® 1W Booster for 2:4GHz
® 2W Booster for 1:3GHz

® Quad (B&W)

Tel: 01753 522902

@ CMOS B&W Camera 15mm x15mm

@ CMOS Colour Camera 15mm x 15mm

® Board Camera, B&W, 32mm x 32mm

@ Board Camera, Colour, with Audio, 32mm
@ 23cm (1-:3GHz) Video/Audio Transmitter
® 13cm (2-4GHz) Video/Audio Transmitter

® 1-:3GHz/4-channel Receiver and Switcher
® 2-4GHz/4-channel Receiver and Switcher

® 4in. boxed TFT Colour Monitor with Audio £110.00
® 2in. TFT Colour Monitor Module

Order your list for 100 electronics kits free of charge

Also we stock RF parts, power modules and more
CCTV/security products

BITZ TECHNOLOGY LTD

E-mail: sales @bitztechnology.com
Website: www.bitztechnology.com

£29.00
£65.00
£24.00
£65.00
£35.00
£35.00
£120.00
£130.00
£85.00
£85.00
£95.00

£85.00

Fax: 01753 571657
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DISTANCE LEARNING
SHORT COURSES with
BTEC CERTIFICATION

Analogue and Digital Electronics, Fibre Optics,
Fault Diagnosis, Mechanics, Mathematics and
Programmable Logic Controllers

e Suitable for beginners and

those wishing to update their
! knowledge and practical skills
Courses are very practical and
delivered as self contained kits
No travelling or college attendance
Learning is at your own pace
Each course can stand alone or be
part of a modular study programme
Tutor supported and BTEC certified

For information contact:

NCT Ltd., P.O. Box 11

Wendover, Bucks HP22 6XA

Telephone 01296 624270; Fax 01296 625299
Web: http://www.nct.ltd.uk
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WHETHER ELECTRONICS IS YOUR HOBBY
OR YOUR LIVELIHOOD . ..

vou Neep THE MODERN ELECTRONICS MANUAL

and the ELECTRONICS SERVICE MANUAL

The essential reference
work for everyone
studying electronics

® Over 900 pages

® [n-depth theory

® Projects to build

® Detailed assembly instructions
® Full components checklists

® Extensive data tables

® Detailed supply information

® Easy-to-use format

® Clear and simple layout

® Comprehensive subject range
® Professionally written

® Regular Supplements

@ Sturdy gold blocked ring-binder

EVERYTHING YOU NEED TO GET
STARTED AND GO FURTHER IN ELECTRONICS!

The revised edition of the Modern Electronics Base Manual
contains practical, easy-to-follow information on the following
subjects:

BASIC PRINCIPLES: Electronic Components and their
Characteristics (16 sections from Resistors and Potentiometers to
Crystals, Crystal Modules and Resonators), Circuits Using Passive
Components (9 sections), Power Supplies, The Amateur
Electronics Workshop, The Uses of Semiconductors, Digital
Electronics (6 sections), Operational Amplifiers, Introduction to
Physics, Semiconductors (6 sections) and Digital Instruments

(5 sections).

CIRCUITS TO BUILD: There's nothing to beat the satisfaction of
creating your own project. From basic principles, like soldering and
making printed circuit boards, to circuit-building, the Modern
Electronics Manual and its Supplements describe clearly, with
appropriate diagrams, how to assemble radios, loudspeakers,

amplifiers, car projects, computer interfaces, measuring
instruments, workshop equipment, security systems, etc.

The Base Manual describes 13 projects including a Theremin and
a Simple TENS Unit.

ESSENTIAL DATA: Extensive tables on diodes, transistors,
thyristors and triacs, digital and linear i.c.s.

EXTENSIVE GLOSSARY: Should you come across a technical
word, phrase or abbreviation you're not familiar with, simply turn
to the glossary included in the Manual and you'li find a
comprehensive definition in plain English.

The Manual also covers Safety and Suppliers

The most comprehensive reference work ever produced at a price
you can afford, the revised edition of THE MODERN
ELECTRONICS MANUAL provides you with all the essential
information you need.

THE MODERN ELECTRONICS MANUAL

Revised Edition of Basic Work: Contains over 900 pages of information. Edited by John Becker.
Regular Supplements: Approximately 160-page Supplements of additional information which, if requested, are forwarded to you
immediately on publication (four times a year). These are billed separately and can be discontinued at any time.

Presentatlon: Durable looseleaf system in large A4 format

Price of the Basic Work: £38-95 SALE PRICE £23.97 (to include a recent Supplement FREE)

AT 9T T

(O R RIS B SRS

S} BT E I S

m®uarantee

Our 30 day money back guarantee gives you complete peace of mind. If you are not entirely happy with either
Manual, for whatever reason, simply return it to us in good condition within 30 days and we will make a full refund
of your payment — no small print and no questions asked.

(Overseas buyers do have to pay the overseas postage charge)

D e i A I I

R R R R R R R

Wimborne Publishing Ltd., Dept Y8, 408 Wimborne Road East, Ferndown, Dorset BH22 9ND. Tel: 01202 873872. Fax: 01202 874562.
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ELECTRONICS SERVICE MANUAL

EVERYTHING YOU NEED TO KNOW TO GET STARTED IN
REPAIRING AND SERVICING ELECTRONIC EQUIPMENT
SAFETY: Be knowledgeable about Safety Regulations, Electrical Safety and First Aid.

UNDERPINNING KNOWLEDGE: Specific sections enable you to Understand Electrical
and Electronic Principles, Active and Passive Components, Circuit Diagrams, Circuit
Measurements, Radio, Computers, Valves and manufacturers' Data, etc.

PRACTICAL SKILLS: Learn how to identify Electronic Components, Avoid Static
Hazards, Carry Out Soldering and Wiring, Remove and Replace Components.

TEST EQUIPMENT: How to Choose and Use Test Equipment, Assemble a Toolkit, Set
Up a Workshop, and Get the Most from Your Multimeter and Oscilloscope, etc.

SERVICING TECHNIQUES: The regular Supplements include vital guidelines on how to
Service Audio Amplifiers, Radio Receivers, TV Receivers, Cassette Recorders, Video
Recorders, Personal Computers, etc.

TECHNICAL NOTES: Commencing with the IBM PC, this section and the regular
Supplements deal with a very wide range of specific types of equipment ~ radios, TVs,
cassette recorders, amplifiers, video recorders etc..

REFERENCE DATA: Detailing vital parameters for Diodes, Small-Signal Transistors,
Power Transistors, Thyristors, Triacs and Field Effect Transistors. Supplements include

The essential work for

servicing and repairing

electronic equipment
Around 900 pages
Fundamental principles
Troubleshooting techniques
Servicing techniques
Choosing and using test
equipment

Reference data
Easy-to-use format

Clear and simple layout
Vital safety precautions
Professionally written
Regular Supplements

Operational Amplifiers, Logic Circuits, Optoelectronic Devices. etc.

ELECTRONICS SERVICE MANUAL

Basic Work: Contains around 900 pages of information. Edited by Mike Tooley BA

Regular Supplements: Approximately 160-page Supplements of additional information which, if requested, are forwarded to you
immediately on publication (four times a year). These are billed separately and can be discontinued at any time.

Presentation: Durable looseleaf system in large A4 format

Price of the Basic Work: £38-95 SALE PRICE £23.97 (to include a recent Supplement FREE)

Sturdy gold blocked ring-binder

ORDER BOTH MANUALS TOGETHER AND SAVE ANOTHER £8
A mass of well-organised and clearly explained Information Is brought to you by expert editorial

teams whose combined experience ensures the widest coverage

Regular Supplements to these unique publications, each around 160 pages, keep you abreast of
the latest technology and techniques If required

e i ar you feel is superfluous to your needs. You can
i .ﬁ’ ) also purchase a range of past Supplements to

- extend your Base Manual on subjects of
particular interest to you.

Supplements. Our unique system is augmented
by readers’ requests for new information.
Through this service you are abie to let us know
exactly what information you require in your
Manuals.

Unlike a book or encyclopedia, these Manuals
are living works — continuously extended with
new material. If requested, Supplements are sent
to you approximately every three months. Each
Supplement contains around 160 pages - all for
only £23.50+£2.50 p&p. You can, of course,
return any Supplement (within ten days) which

) . X You can also comtact the editors directly in writing
if you have a specific technical request or query
We are able to provide you with the most relating to the bleacnuals

important and popular, up to date, features in our

____________________________________________1

r
I PLEASE sename = D ~ ORDERFORM -
| B:'J..« Simply complete and teturn rhg order Iorm‘ with your '
| (] THE MODERN ELECTRONICS MANUAL plus a FREE SUPPLEMENT payment to the following address: |
Wimborne Publishing Ltd, Dept. Y8, 408 Wimborne
| (] ELECTRONICS SERVICE MANUAL plus a FREE SUPPLEMENT Road East, Ferndown, Dorset BH22 9ND |
| 1enclose payment of £23.97 (for one Manual) or £39.94 for both Manuals (saving We offer a 30 day MONEY BAck GUARANTEE |
another £8 by ordering both together) plus postage if applicable. . e ) )
| ) - if you are not happy with either Manual simply return it to I
I | also require the approprlate Supplemer_lts four times a year. These are billed us in good condition within 30 days for a full refund. I
separately and can be discontinued at any time. (Please delete if not required.) Overseas buyers do have 10 pay the overseas postage - See below,
| Should | decide not to keep the Manual/s | will return itthem to you within 30 days for a |
: full refund. POSTAGE CHARGES :
I LY 58 68060060 060806000800008008000600000000000006060060000000000000 Price PER MANUAL I
I (PLEASE PRINT) Postal Region Surface Air |
I LYoo 3 S S 8868600060 600080000000080000660008000000808060808000008066 Mainland UK FREE -
Scottish Highlands, |
I ...................................................................... UK lslands & E"e £550 each — I
| Europe (EU) - £20each |
I ............................................ POSTCODE ................. Europe (Non-EU) £20 each £26 each I
I USA & Canada £25 each £33 each I
I SIGNATURE ............................................................. Far East & Austra|asia £31 each £35 each
[ 1 enclose cheque/PO payable to Wimborne Publishing Ltd. Rest of World £25 each  £45 each |
| [[] piease charge my Visa/Mastercard/Amex/Diners Club/Switch Switch Issue No........... Please allow four working days for UK delivery. |
| NOTE: Surface mail can take over 10 weeks to some parts of I
| CardNo. ... Card Exp.Date ........... the world. Each Manusl weighs about 4kg when packed |
L- esm2
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SOFTBACK |
EDITION

THE INVENTOR OF STEREO - THE LIFE AND
WORKS OF ALAN DOWER BLUMLE!IN

Robert Charies Alexander

This book is the definitive study of the life and works
of one of Britain's most important inventors who, due
to a cruel set of circumstances, has all but been over-
looked by history.

Alan Dower Blumiein led an extraordinary life in
which his inventive output rate easily surpassed that
of Edison, but whose early death during the darkest
days of World War Two led to a shroud of secrecy
which has covered his life and achievements ever
since.

His 1931 Patent for a Binaural Recording System
was so revoiutionary that most of his contemporaries
regarded It as more than 20 years ahead of its time.
Even years after his death, the full magnitude of its
detail had not been fully utilized. Among his 128
patents are the principal electronic circuits critical to
the development of the world’s first elecronic television
system. During his short working life, Blumlein pro-
duced patent after patent breaking entirely new
ground in electronic and audio engineering.

During the Second World War, Alan Blumlein was
deeply engaged in the very secret work of radar devel-
opment and contributed enormously to the system
eventually to become 'H2S' - blind-bombing radar.
Tragically, during an experimental H2S flight in June
1942, the Halifax bomber in which Blumlein and sev-
eral colleagues were flying, crashed and all aboard
were killed. He was just days short of his thirty-ninth

birthday.
£1559

420 pages

~C [ BOOK 5

TEACH-IN No. 7.

ANALOGUE AND DIGITAL ELECTRONICS COURSE
{published by Everyday Practical Electronics)

Alan Winstanley and Keith Dye B.Eng(Tech)AMIEE
This highly acclaimed EPE Teach-in series, which included
the construction and use of the Mini Lab and Micro Lab test
and development units, has been put together in book
form.

An interesting and thorough tutorial series aimed
specifically at the novice or carplete beginner in electron-
ics. The series is designed to support those undertaking
either GCSE Electronics or GCE Advanced Levels, and
starts with fundamental principles.

It you are taking electronics or technology at school or
college, this book is for you. if you just want to learn the
basics of electronics or techrology you must make sure
you see it. Teach-in No. 7 will be invaluable if you are con-
sidering a career in electronics or even if you are already
training in one. The Mini Lak and software enable the
construction and testing of both demonstration and devel-
opment circuits. These learning aids bring electronics to life
in an enjoyable and interesting way: you will both see and
hear the electron in action! The Micro Lab microprocessor
add-on system will appeal to higher level students and
those developing microprocessor projects.

152 ages cess

TEACH-IN 2000 plus FREE software

John Becker m
The Teach-In 2000 series is now available on CD-ROM,
see advert elsewhere in this issue.

PROJECT CONSTRUCTION

PRACTICAL REMOTE CONTROL PROJECTS
Owen Bishop
Provides a wealth of circuits and circuit modules for use
in remote control systems of all kinds; ultrasonic, infra-
red, optical fibre, cable and radio. There are instructions
for building fourteen novel and practical remote control
projects. But this is not all, as each of these projects
provides a model for building dozens of other related cir-
cuits by simply modifying parts of the design slightly to
suit your own requirements. This book tells you how.
Also included are techniques for connecting a PC to a
remote control system, the use of a microcontroller in
remote control, as exemplified by the BASIC Stamp, and
the application of ready-made type-approved 418MHz
radio transmitter and receiver modules to remote control

systems.
Order code BP413 £6.49

160 pages

PRACTICAL ELECTRONIC MODEL RAILWAY
PROJECTS

R. A. Penfold

The aim of this book is to provide the model railway
enthusiast with a number of useful but reasonably sim-
ple projects that are easily constructed from readily
available components. Stripboard layouts and wiring
diagrams are provided for each project. The projects
covered include: constant voltage controller; pulsed con-
troller; pushbutton pulsed controiler; pulsed controller
with simulated inertia, momentum and braking;
automatic signals; steam whistle sound effect; two-tone
horn sound effect; automatic two-tone horn effect:
automatic chuffer.

The final chapter covers the increasingly popular sub-
ject of using a computer to control a model railway lay-
out, including circuits for computer-based controllers
and signalling systems.

151 pages 540

A PRACTICAL INTRODUCTION TO SURFACE
MOUNT DEVICES

Bill Mooney

This book takes you from the simplest possible starting
point 0 a high level of competence in handworking with
surface mount devices (SMD's). The wider subject of SM
technology is also introduced, so giving a feeling for its
depth and fascination.

Subjects such as p.c.b. design, chip control, soldering
techniques and specialist tools for SM are fully
explained and developed as the book progresses. Some
useful constructional projects are also included.

Whilst the book is mainly intended as an introduction
it is also an invaluable reference book, and the browser
should find it engrossing.

120 pages ss4s

598

FAULT-FINDING ELECTRONIC PROJECTS
R. A. Penfoid
Starting with mechanical faults such as dry joints, short-circuits
etc, coverage includes linear circults, using a meter to make
voltage checks, signal tracing techniques and fault finding on
logcuvumsmeﬁrﬂd\amermrswaysolmngaw‘de
mngeolelecvmnccomponems such as resistors,
operational t:ansnstovs,SCRsandm
wmmmdonryalmtedamndtsst
mwsmmonarmduseolaTns'ateCovmwtyTestar a
Signal Tracer, a Logic Probe and a CMOS Tester are also

included.

196 pagos ss.40
TEST EQUIPMENT CONSTRUCTION

R. A. Penfoid

This book describes in detail how to construct some simpie and
inexpensive but extremely useful, pieces of test equipment.
Stripboard layouts are provided for all designs, together with
wiring diagrams where appropriate, plus notes on construction
and use.
The following designs are included:-

AF Generator, Meter, Test Bench Amplifier, AF
Frequency Meter, Audio Muliivoltmedter, Probe, High
Resistance Vottmeter, CMOS Probe, Transistor Tester, TTL
Probe. The designs are suitable for both newcomers and more
experenced hobbyists.

104 pages e

HOW TO DESIGN AND MAKE YOUR OWN P.C.B.s

R. A. Penfold

Deals with the simple methods of copying printed circuit board
designs from magazines and books, and covers all aspects of
simple p.c.b. construction including photographic methods and
designing your own p.c.b.s.

66 pages e

ELECTRONIC PROJECT BUILDING FOR BEGINNERS
R. A. Penfold
This book is for complete beginners to electronic project
building. It provides a complete introduction to the practical
side of this fascinating hobby, including the following topics:
Component identification, and buying the right parts;
Resistor colour codes, itor value markings, efc;
Advice on buying the right tools for the job; Soldering, with
advice on how to produce good joints and avoid “dry” joints;
Making easy work of the hard wiring; Construction meth-
ods, including stripboard, custom printed circuit boards,
plain matrix board, surface mount ooards and wire-wrap-
ping; Finishing off. and adding panel labels; Getting
“problem” projects to work, including simple methods of
fault-finding; In fact everything you need to know in order to
get started in this absorbing and cseative hobby.

135 pages ss.45

RV ICE

The books listed have been
selected by Everyday Practical
Electronics editorial staff as
being of special interest to
everyone involved in electron-
ics and computing. They are
supplied by mail order to your
door. Full ordering details are
given on the last book page.

FOR A FURTHER SELECTION
OF BOOKS SEE THE NEXT

TWO ISSUES OF EPE.

All prices include
UK postage

RADIO/ TV
VIDEO

ELECTRONIC PROJECTS FOR VIDEO ENTHUSIASTS
R. A. Penfold
This book provides a number of practical designs for
video accessories that will help you get the best results
from your camcorder and VCR. All the projects use
inexpensive components that are readily available, and
they are easy to construct. Full construction details are
provided, including stripboard layouts and wiring dia-
grams. Where appropriate, simple setting up procedures
are described in detail; no test equipment is needed.
The projects covered in this book include: Four channel
audio mixer, Four channel stereo mixer, Dynamic noise
limiter (ONL), Automatic audio fader, Video faders, Video
wipers, Video crispener, Mains power supply unit.

109 pages ss.45

SETTING UP AN AMATEUR RADIO STATION

I. 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 experience
which is needed is learned by ones mistakes, however,
this can be expensive. To help overcome this, guidance is
given on many aspects of setting up and running an effi-
cient station. It then proceeds to the steps that need to be
taken in gaining a full transmitting licence.

Topics covered include: The equipment that is needed;
Setting up the shack; Which aerials to use; Methods of
construction; Preparing for the licence.

An essential addition to the library of all those taking
their first steps in amateur radio.

85 pages a5

EXPERIMENTAL ANTENNA TOPICS

H. C. Wright

Although nearly a century has passed since Marconi's first
demonstration or radio communication, there is still
research and experiment to be carried out in the field of
antenna design and behaviour.

The aim of the experimenter will be to make a measure-
ment or confirm a principie, and this can be done with
relatively fragile, short-life apparatus. Because of this,
devices described in this book make liberal use of card-
board, cooking foil, plastic botties, 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 400

25 SIMPLE INDOOR AND WINDOW AERIALS
E. M. Noll

Many people live in fiats and apartments or other types of
accommodation where outdoor aerials are prohibited, or a
lack of garden space etc. prevents aerals from being
erected. This does not mean you have 10 forgo shortwave-lis-
tening, for even a 20-foot length of wire stretched out along
the skirting board of a room can produce acceptable results.
However, with some additional effort and experimentation
one may well be able to improve performance further.

This concise book tells the story, and shows the reader
how to construct and use 25 indoor and window aerials that
the author has proven to be sure performers. Much infor-
mation is also given on shortwave bands, aerial directivity,
time zones, dimensions etc.

50 pages Order code BP136 £2.25
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TWO EXCITING BOOKS

FREE

Specially imported by EPE

Bebop To The
Boolean Boogie

By Clive (call me Max) Maxfield

ORDER CODE BEB1 £26.95

An Unconventional Guide to Electronics
Fundamentals, Components and Processes

The Foreword by Pete Waddell, Editor, Printed Circuit Design reads:

“Personally, | think that the title of this tome alone (hmmm, a movie?)
should provide some input as to what you can expect. But, for those who
require a bit more: be forewarned, dear reader, you will probably learn
far more than you could hope to expect from Bebop to the Boolean

%_le just because of the unique approach Max has to technical mate-
nal he author will guide you from the basics through a minefield of
potentially boring theoretical mish-mash, to & Nirvana of understanding.
You will not suffer that fate famil-
iar to every reader: re-reading
paragraphs over and over won-
dering what in the world the
author was trying to say. For a
limey, Max shoots amazingly well
and from the hip, but in a way that
will keep you interested and
amused. If you are not vigilant,
you may not only learn some-
thing, but1you may even enjoy the
process. The only further advice |
W can give is to ‘expect the unex-

¥ pected'”
| This book gives the “big picture”

of digital electronics. This indepth,
highly readable, up-to-the-minute
guide shows you how electronic
devices work and how they're
made. You'll discover how transis-
tors operate, how printed circuit
boards are fabricated, and what the innards of memory ICs look like. You'll
also gain a working knowledge of Boolean Algebra and Karnaugh Maps,
and understand what Reed-Muller logic is and how it's used. And there's
much, MUCH more (including a recipe for a truly great seafood gumbo!).

Hundreds of carefully drawn iliustrations clearly show the important
points of each topic. The author’s tongue-in-cheek British humor makes
it a delight to read, but this is a REAL techrical book, extremely detailed
and accurate. A great reference for your own shelf, and also an ideal gift
for a friend or family member who wants to understand what it is you do
all day....

By importing these books ourselves we have managed to
make them avallable at an exceptional price.

BCBOP

BOOISN

CD ROM

Bebop Bytes Back

By Clive “Max” Maxfield and
Alvin Brown

ORDER CODE BEB2 £31.95

An Unconventional Guide To Computers

Plus FREE CD-ROM which includes: Fully Functional
Internet-Ready Virtual Computer with Interactive Labs
The Foreword by Lee Felsenstein reads:

“1. The more time you spend with this book and its accompanyin
CD-ROM, the more you'll get out of it. Skimming through it won't
take you where you want to go. Paying serious attention, on the
other hand, will teach you more about computers than you can
|magrne (You might also see a few beautiful sunrises.)

he labs work on two levels: on and under the surface. When
you're performing the labs
you'll need to look for patterns

gv:tngt‘xild up from individual erop BYTES BGCk

3. When you're done, you [BERRERT e Wil SR
won't look any different. You /‘Ompufers

won’t get a trophy or a certifi- |
cate to hang on your wall.
You'll have some knowledge,
and some skill, and you'll
ready to find more knowledge
and develop more skill. Much
of this will be recognisable
only to someone who has the
same knowledge and skill.”
This follow-on to Bebop to
the Boolean Boogie is a multi-

z A \ (ol 1 \
media extravaganza of infor- [l

mation about how computers
work. It picks up where
“Bebop 1” left off, guiding you
through the fascinating world of computer design . . . and you'll have
a few chuckles, if not belly laughs, along the way. In addition to over
200 me?abytes of mega-cool multimedia, the accompanying CD-
ROM (for Windows 95 machines only) contains a virtual
microcomputer, simulating the motherboard and standard computer
peripherals in an extremely realistic manner. In addition to a wealth
of technical information, myriad nuggets of trivia, and hundreds of
carefully drawn |I|ustrat|ons the book contains a set of lab experi-
ments for the virtual microcomputer that let you recreate the
experiences of early computer pioneers.

It you're the slightest bit interested in the inner workings of
computers, then don’t dare to miss this one!

Interactive bobs

Audio and Music

POSTAGE

VALVE & TRANSISTOR AUDIO AMPLIFIERS

John Linsley Hood

This is John Linsley Hoods greatest work yet, describ-
ing the milestones that have marked the development of
audio amplifiers since the earliest days to the latest sys-
tems. Including classic amps with valves at their heart
and exciting new designs using the latest components,
this book is the complete world guide to audio amp
design.

Contents: Active components; Valves or vasuum
tubes; Solid-state devices; Passive components;
Inductors and transformers; Capacitors, Resistors,
Switches and elecirical contacts; Voltage amplifier
stages using valves. Valve audio amplifier layouts;
Negative feedback; Valve operated power amphfiers;
Solid state voltage ampiifiers; Early solid-state audio
amplifiers; Contemporary power amplifier designs;
Preamplifiers; Power supplies (PSUs): Index.

250 pages 2199

AUDIO AMPLIFIER PROJECTS
R. A, Penfold
A wide range of useful audio amplifier projects, each
project features a circuit diagram, an explanation of the
circuit operation and a stripboard layout diagram. Al
constructional details are provided along with a shop-
ping list of components, and none of the designs
requires the use of any test equipment in order to set up
properly. All the projects are designed for straightforward
assembly on simple circuit boards.

Circuits include: Migh impedance mic preamp, Low
impedance mic preamp, Crystal mic preamp, Guitar and

GP preamplifier, Scratch and rumble filter, RIAA
preamplifier, Tape preamplifier, Audio limiter, Bass and tre-
ble tone controts, Loudness filter, Loudness control,
Simple graphic equaliser, Basic audio mixer, Small
(300mW) audio power amp, 6 watt audio power amp,
20/32 watt power amp and power supply, Dynamic noise
limiter.

A must for audio enthusiasts with more sense than

money!
Order code PC113 £10.95

116 pages

MAKING MUSIC WITH DIGITAL AUDIO

lan Waugh

In this practical and clearty written book, lan Waugh
explains all aspects of the subject from digital audio basics
10 putting together a system to suit your own music
requirements. Using the minimum of technical language,
ihe book explains exactly what you need to know about:
Sound and digital audio, Basic digital recording principles,
Sample rates and resolutions, Consumer sound cards and
dedicated digital audio cards.

On a practical level you will learn about: sample editing,
digital multi-tracking, digital FX processing, integrating
MIDI and digital audio, using sample CDs, mastering to
DAT and direct to CD, digital audio and Multimedia.

This book is for every musician who wants to be a part
of the most imporiant development in music since the
invention of the gramophone. It's affordable, it's flexible, it's
powerful and it's hare now! It's digital and it's the future of
music making.

256 pages Temporarily out of print
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CIRCUITS AND DESIGN

AN INTRODUCTION TO PIC MICROCONTROLLERS
Robert Penfold

Designing your own PIC based projects may seem a
daunting task, but it is really not too difficult providing you
have some previous experience of electronics.

The PIC processors have plenty of useful features, but
they are still reasonably simple and straightforward to
use. This book should contain everything you need to
know.

Topics covered include: the PIC register set; numbering
systems; bitwise operations and rotation; the PIC instruc-
tion set; using interrupts; using the analogue to digital
converter; clock circuits; using the real time clock counter
(RTCC); using subroutines; driving seven segment dis-

plays.
£6.49

166 pages

PRACTICAL OSCILLATOR CIRCUITS

A. Flind

Extensive coverage is given to circuits using capacitors
and resistors to control frequency. Designs using CMOS,
timer i.c.s and op.amps are all described in detail, with a
special chapter on “"waveform generator” i.c.s. Reliable
“white” and “pink” noise generator circuits are also includ-
ed.

Various circuits using inductors and capacitors are cov-
ered, with emphasis on stable low frequency generation.
Some of these are amazingly simple, but are still very
useful signal sources.

Crystal oscillators have their own chapter. Many of the
circuits shown are readily available special i.c.s for
simplicity and reliability, and offer several output frequen-
cies. Finally, complete constructional details are given for
an audio sinewave generator.

133 pages ssas

PRACTICAL ELECTRONIC CONTROL PROJECTS

Owen Bishop

Explains electronic control theory in simple, non-rmathe-
matical terms and is illustrated by 30 practical designs
suitable for the student or hobbyist to build. Shows how to
use sensors as input to the control system, and how to
provide output to lamps, heaters, solenoids, relays and
motors.

Computer based control is explained by practical exam-
ples that can be run on a PC. For stand-alone systems,
the projects use microcontrollers, such as the inexpensive
and easy-to-use Stamp BASIC microcontroller.

198 pages ss4s

PRACTICAL ELECTRONICS HANDBOOK —

Fifth Edition, lan Sinclair

Contains all of the everyday information that anyone
working in electronics will need.

It provides a practical and comprehensive collection of
circuits, rules of thumb and design data for professional
engineers, students and enthusaists, and therefore
enough background to allow the understanding and
development of a range of basic circuits.

Contents: Passive components, Active discrete
components, Circuits, Linear 1.C.s, Energy conversion com-
ponents, Digital 1.C.s, Microprocessors and microprocessor

systems, Transferring digital data, Digital-analogue conver-
sions, Computer aids in electronics, Hardware components
and practical work, Microcontrollers and PLCs, Digital broad-
casting, Electronic security.

440 pages s15.99

COIL DESIGN AND CONSTRUCTIONAL 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 discussed and
calculations necessary are given and explained in detail.
Although this book is now twenty years old, with the
exception of toroids and pulse transformers littie has
changed in coil design since it was written.

Order code 160 £4.49

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
subject in an easy-to-read, down-to-earth, and non-
mathematical yet comprehensive manner, explaining
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 inexpensive and read-
ily available types, with universally recognised type

numbers.
Order code NE14 £15.99

96 pages

182 pages

OPERATIONAL AMPLIFIER USER'S HANDBOOK

R. A. Penfold

The first part of this book covers standard operational amplif-
er based “building blocks™ (integrator, precision rectifier,
function generator, amplifiers, etc), and considers the ways in
which modemn devices can be used to give superior perfor-
mance in each one. The second part describes a number of
practical circuits that exploit modem operational amplifiers,
such as high slew-rate, ultra low noise, and low input offset
devices. The projects include: Low noise tape preamplifier,
low noise RIAA preamplifier, audio power amplifiers, d.c.
power controllers, opto-isolator audio link, audio millivoit
meter, temperature monitor, low distortion audio signal
generator, simpie video fader, and many more.

120 pages £s.45

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 to seem
rather abstract, and remote from obviously useful applica-
tions. This book covers the basic theory of digital electronics
and the use of CMOS integrated circuits, but does not lose
sight of the fact that digital electronics has numerous “reat
world” applications.

The topics covered in this book include: the basic concepts
of logic circuits; the functions of gates, inverters and other
logic “building blocks"; CMOS logic i.c. characteristics, and
their advantages in practical circuit design; oscillators and
monostables (timers); flipflops, binary dividers and binary
counters; decade counters and display drivers.

Order code BP333 £5.45

119 pages

AUDIO AND MUSIC

INTRODUCTION TO DIGITAL AUDIO

{Second Edition) lan Sinclair

The compact disc (CD) was the first device to bring digital
audio methods into the home.

This development has involved methods and circuits
that are totally alien to the technician or keen amateur
who has previously worked with audio circuits. The princi-
ples and practices of digital audio owe little or nothing to
the traditional linear circuits of the past, and are much
more comprehensible to today's computer engineer than
the older generation of audio engineers.

This book is intended to bridge the gap of understand-
ing for the technician and enthusiast. The principles and
methods are explained, but the mathematical background
and theory is avoided, other than to state the end product.

128 pages co.ss

PROJECTS FOR THE ELECTRIC GUITAR

J. Chatwin

This book is for anyone interested in the electric gui-
tar. It explains how the electronic functions of the
instrument work together, and includes information on

DORSET BH22 9ND.
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the various pickups and transducers that can be fitted.
There are complete circuit diagrams for the major
types of instrument, as well as a selection of wiring
modifications and pickup switching circuits. These can
be used to help you create your own custom wiring.

Along with the electric guitar, sections are also
included relating to acoustic instruments. The function
of specialised piezoelectric pickups is explained and
there are detailed instructions on how to make your own
contact and bridge transducers. The projects range
from simple preamps and tone boosters, to complete
active controls and equaliser units.

92 pages csas

VALVE AMPLIFIERS

Second Edition. Morgan Jones

This book allows those with a limited knowledge of the field
to understand both the theory and practice of valve audio
amplifier design, such that they can analyse and modify cir-
cuits, and build or restore an ampilifier. Design principles and
construction techniques are provided so readers can devise
and build from scratch, designs that actually work.

The second edition of this popular book builds on its main
strength — exploring and illustrating theory with practical
applications. Numerous new sections include: output trans-
former problems; heater regulators; phase splitter analysis;
and component technology. In addition to the numerous
amplifier and preamplifier circuits, three major new designs
are included: a low-noise single-ended LP stage, and a pair
of high voltage amplifiers for driving electrostatic transduc-
ers directly — one for headphones, one for loudspeakers.

488 pages 2699

VALVE RADIO AND AUDIO REPAIR HANDBOOK
Chas Miller

This book is not only an essential read for every profes-
sional working with antique radio and gramophone
equipment, but also dealers, collectors and valve tech-
nology enthusiasts the world over. The emphasis is firm-
ly on the practicalities of repairing and restoring, so
technical content is kept to a minimum, and always
explained in a way that can be followed by readers with
no background in electronics. Those who have a good
grounding in electronics, but wish to learn more about
the practical aspects, will benefit from the emphasis
given to hands-on repair work, covering mechanical as
well as electrical aspects of servicing. Repair techniques
are also illustrated throughout.

A large reference section provides a range of infor-
mation compiled from many contemporary sources, and
includes specialist dealers for valves, components and
complete receivers.

288 pages 2009

LOUDSPEAKERS FOR MUSICIANS
Vivan Capel
This book contains all that a working musician needs to
know about loudspeakers; the different types, how they
work, the most suitable for different instruments, for
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
comments are given in the last chapter, but by the time
you've read that far you should be able to design your

own!
Order code BP297 £5.49

164 pages
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PCB SERVICE

Printed circuit boards for most recent EPE construct.onal 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 Practical Electronics, Wimborne Publishing Ltd., 408 Wimborne Road
East, Ferndown, Dorset BH22 9ND. Tel: 01202 873872; Fax 01202 874562;
E-mail: orders@epemag.wimborne.co.uk. On-line Shop: www.epemag.
wimborne.co.uk/shopdoor.htm. Cheques should be crossed and made payabie to
Everyday Practical Electronics (Payment in £ sterling only).

NOTE: While 95% of our boards are 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 Back
Issues page for details.

Please check price and availability in the latest issue.
Boards can only be supplied on a payment with order basis.

PROJECT TITLE Order Code | Cost
Twinkling Star 276 £428
Festive Fader 277 £5.71
Motorists’ Buzz-Box 278 £5.39
% PICtogram 279 £4.91
% PIC-Monitored Dual PSU-1 PSU 280 £4.75
Monitor Unit 281 £523
Static Field Detector (Multi-project PCB) 932 £3.00
Two-Way Intercom 282 £4.76
UFO Detector and Event Recorder
Magnetic Anomaly Detector 283
Event Recorder 284 »Set | £6.19
Audio Alarm 285
% Using PICs and Keypads Software only - -
Ice Alarm 287 £4.60
+# Graphics L.C.D. Display with PICs (Supp) 288 £523
Using the LM3914-6 L.E.D. Bargraph Drivers
Multi-purpose Main p.c.b. 289
Relay Control 290 }Set £7.14
L.E.D. Display 291
+ PC Audio Power Meter Software only - -
Doorbell Extender: Transmitter 292 £4.20
Receiver 293 £4.60
Trans/Remote 294 £4.28
Rec./Relay 205 £4,92
EPE Snug-bug Heat Control for Pets 296 £6.50
Intruder Alarm Control Panel
Main Board 297 £6.97
Extemal Bell Unit 298 £4.76
Camcorder Mixer 299 £6.34
+# PIC Graphics L.C.D. Scope 300 £5.07
Hosepipe Controller JUNE '01 301 £5.14
Magfield Monitor (Sensor Board) 302 £4.91

Dummy PIR Detector 303 €436
% PIC16F87x Extended Memory Software only - -

PROJECT TITLE Order Code | Cost
* PIC Tape Measure NOV '98 207 £6.82
Electronic Thermostat - T-Stat 208 £4.00
PhizzyB £14.95
A -PCB B-CD-ROM C - Prog. Microcontrofier Bee (A)B)C) | each
15-Way IR Remote Contro!

Switch Matrix 211 £3.00

15-Way Rec/Decoder 212 £4.00
Handheld Function Generator 213 £4.00
+* Fading Christmas Lights 215 £5.16
PhizzyB 1/0O Board (4-section) 216 £3.95
Twinkle Twinkle Reaction Game 210 £7.55
* EPE Mind PICkler 214 £6.30
PhizzyB I/O Board (4-section) 216 £3.95
Alternative Courtesy Light Controller 217 £6.72
Tight Alarm 218

 Wireless Monitoring System Transmitter

Receiver
% PIC MIDI Sustain Pedal  Software only - -

Stereo/Surround Sound Amplifier 304 €475
Perpetual Projects Uniboard 305 £3.00

Solar-Powered Power Supply & Voltage Reg
MSF Signal Repeater and indicator

Repeater Board 306 £475
Meter Board 307 £4.44
* PIC to Printer Interface 308 £5.39
Lead/Acid Battery Charger 309 £4.99
Shortwave Loop Aerial 310 £5.07
* Digitimer — Main Board 311 £6.50
- R.F. Board 312 £4.36

* Wireless Monitoring System-2 See
F.M. Trans/Rec Adaptors 219a/220a | Feb '99
+# Time and Date Generator 221 £7.37
Auto Cupboard Light 222 £6.36
Ironing Board Saver 224 t5.15
Voice Record/Playback Module 225 £5.12
Mechanical Radio (pair) 226A88 £7.40
+* Versatile Event Counter 207 £6.82
PIC Toolkit Mk2 227 £8.95
A.M./FM. Radio Remote Control — Transmitter 228 £3.00
Receiver 229 £3.20

JUNE '99 231 £9.51

232 £8.79

* Musical Sundial
PC Audio Frequency Meter

* EPE Mood PICKer JULY '99 233 £6.78
12V Battery Tester 234 £6.72
Intruder Deterrent | 235 £7.10
L.E.D. Stroboscope (Multi-project PCB) 932 £3.00

Ultrasonic Puncture Finder
% 8-Channel Analogue Data Logger y 287 £8.88
Buffer Amplifier (Oscillators Pt %?

EPE SOFTWARE

Software programs for EPE projects marked with an asterisk * are available on 3.5
inch PC-compatible disks or free from our Internet site. The following disks are
available: PIC Tutorial (Mar-May '98 issues); PIC Toolkit Mk2 V2.-4d (May-Jun '99
issues); EPE Disk 1 (Apr '95-Dec '98 issues); EPE Disk 2 (Jan-Dec '99); EPE Disk
3 (Jan-Dec '00). EPE Disk 4 (Jan '01 issue to current cover date); EPE Teach-in
2000; EPE Interface Disk 1 (October '00 issue to current cover date). The disks
are obtainable from the EPE PCB Service at £3.00 each (UK) to cover our admin
costs (the software itself is free). Overseas (each): £3.50 surface mail, £4.95 each
airmail. All files can be downloaded free from our Internet FTP site:
ftp:/fitp.epemag.wimborne.co.uk.

Magnetic Field Detective 239 £6.77
Sound Activated Switch 240 £6.53
Freezer Alarm (Multi-project PCB) 932 £3.00
Child Guard SEPT '99 241 €7.51
Variable Dual Power Supply 242 £7.64
Micro Power Supply 243 £3.50
% Interior Lamp Delay 244 £7.88
Mains Cable Locator (Multi-project PCB) 932 £3.00
Vibralarm 230 £6.93
Demister One-Shat 245 £6.78
+* Ginormous Stopwatch — Part 1 246 £7.82
% Ginormous Stopwatch — Part 2

Giant Displa 247 £7.85

Serial Port Converter 248 £3.96
Loft Guard 249 £4 44
Scratch Blanker 250 €483
Flashing Snowman (Multi-project PCB) 932 £3.00
% Video Cleaner 251 €563
Find It 252 £4.20
+ Teach-In 2000 — Part 4 253 £4.52

High Performance 254, 255} £5.49
256 Set

Regenerative Receiver
* EPE |cebreaker — PCB257, programmed
PIC16F877 and floppy disc Set only £22.99
Parking Warning System 258 £5.08
* Micro-PICscoj 259 £4.99
Garage Link - Transmitter 261
Receiver 2 Set| £5.87
Versatile Mic/Audio Preamplifier 260 €3.33
PIR Light Checker 263 £3.17
# Multi-Channel Transmission System — Transmitter 264
Receiver 265 3 Set| £6.34
Interface 266
% Canute Tide Predictor £3.05
* PIC-Gen Frequency Generator/Counter £5.07
g-Meter £4.36
% EPE Moodloap .47
Quiz Game Indicator £4.52
Handy-Amp £4.52
Active Fernte Loop Aerial €467
% Remote Control IR Decoder Software on| -
% PIC Dual-Channe! Virtual Scope £5.15
Handclap Switch £3.96

* PIC Pulsomerer

EPE PRINTED CIRCUIT BOARD SERVICE
Order Code Project Quantity  Price

| enclose payment of £... (cheque/PO in £ sterling only) to:

e Everyday
msswsw  Practical Electronics

MasterCard, Amex, Diners Club, J

Visa or Switch
Minimum order for cards £5

CardNO. . ... . e

Switch Issue No.

Signature..........cceveveeeiiniieeninennes Card Exp. Date................

NOTE: You can also order p.c.b.s by phone, Fax, E-mail or via our
Internet site on a secure server:

http://www.epemag.wimborne.co.uk/shopdoor.htm
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Everyday Practical Electronics reaches twice as
many UK readers as any other UK monthly hobby
electronics magazine, our audited sales figures
prove it. We have been the leading monthly mag-
azine in this market for the last sixteen years.

EFEGTRG,

| ncorroraning ELECTRONICS TODAY INTERNATIONAL

RIES

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¢cm).
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 Practical Electronics. VAT must be added. Advertisements, together
with remittance, should be sent to Everyday Practical Electronics Advertisements, Mill Lodge, Mill Lane, Thorpe-le-Soken, Essex CO16

OED. Phone/Fax (01255) 861161.

For rates and information on display and classified advertising please contact our Advertisement Manager, Peter Mew as above.

Vaive Output Transformers: Single ended 50mA, £4.50; push/pull
15W, £27; 30W, £32; S0W, £38; 100W, £53. Mains Transformers:
Sec 220V 30mA 6V 1A, £3; 250V 60mA 6V 2A, £5; 250V 80mA
6V 2A, £6. High Voltage Caps: 50uF 350V, 68«F 500V, 150:F
385V, 330uF 400V, 4704F 385V, all £3 ea., 32+32uF 450V €5,
44F BOOV oil filled paper block, £10, Postage extra.

Record Decks and Spares: BSR, Garrard, Goidring, motors,
arms, wheels, headshells, spindies, etc. Send or phone your
want list for quote,

RADIO COMPONENT SPECIALISTS
m ITEHORSE YDON

337 WHI ROAD, CRO -
SURREY, CRO 2HS., Tek: (030) 8684 1685
Lots of transiormers, high volt caps, vaives, transformers, speskers, in stock.

output
Phone o send your wants it for quols.

NOW AVAILABLE WITH

ZLB88 sk - oz
ALSO SPECTRUM

AND QL. PARTS

W. N. RICHARDSON & CO.
PHONE/FAX 01494 871319
E-mail: wnr @ compuserve.com
RAVENSMEAD, CHALFONT ST PETER, BUCKS, SL9 ONB

Miscellaneous

X-10® Home Automation

We put you in control™

Why tolerate when you can automate?

An extensive range of 230V X-10 products
and starter kits available. Uses proven Power
Line Carrier technology, no wires required.

Products Catalogue available Online.
Worldwide delivery.

Laser Business Systems Ltd.

E-Mail: info@laser.com

http://www.laser.com

—
VISA

> |

Tel: (020) 8441 9788
Fax: (020) 8449 0430

TIS - Midlinbank Farm
Ryeland, Strathaven ML10 6RD
Manuals on anything electronic
Circuits — VCR £8, CTV £6
Service Manuals from £10
Repair Manuals from £5
P&P any order £2.50
Write, or ring 01357 440280 for full details

of our lending service and FREFE quote for
any data

BTEC ELECTRONICS
TECHNICIAN TRAINING
VCE ADVANCED ENGINEERING
ELECTRONICS AND ICT
HNC AND HND ELECTRONICS
NVQ ENGINEERING AND IT
Next course commences
SEPTEMBER 2001
FULL PROSPECTUS FROM

LONDON ELECTRONICS COLLEGE
(Dept EPE) 20 PENYWERN ROAD

EARLS COURT, LONDON SW5 9SU
TEL: (020) 7373 8721

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. M. P. Moses,
5 Park View, Cwmaman,
Aberdare CF44 6PP
Space donated by
Everyday Practical Electronics

\ View them Online
N Also:Robot Arms
> Mobile Arms
Micromice
Rovers

- Cybugs
TENS e Robot Books
www.technologyindex.com

Test Equipment

Service Manuals.
Contact
www.cooke-int.com
Tel: +44 01243 55 55 90

SURPLUS ELECTRONIC COMPONENTS
FOR SALE - Visit our website at www.cns
farnell.co.uk/surplus_component.htm for a full
list. Pick what you want or take the lot! All
offers considered.

AMPLIFIER BARGAINS!! Catalogue +
projects + samples, pushbutton stereo chassis,
£7.99. K.ILA., 1 Regent Road, Ilkley LS29
(s.a.e.).

- Prototype PCB manufacture

- PCB's designed from schematics

- Circuit design & construction

- Ideas developed & turned into reality
- Software written for PIC, PC, etc.

NGichit ] i%&;SI‘T:an'r'nlres Avenue
1 Innovations| vork Y061 30U

www.circuit-innovations.co.uk

PRINTED CIRCUIT BOARDS - QUICK
SERVICE., Prototype and production artwork
raised from magazines or draft designs at low
cost. PCBs designed from schematics.
Production assembly, wiring and software
programming. For details contact Patrick at
Agar Circuits, Unit 5, East Belfast Enterprise
Park, 308 Albertbridge Road, Belfast, BTS
4GX. Phone 028 9073 8897, Fax 028 9073
1802, E-mail agar@argonet.co.uk.
FREE PROTOTYPE PRINTED CIRCUIT
BOARDS! Free prototype p.c.b. with quantity
orders. Call Patrick on 028 9073 8897 for
details. Agar Circuits, Unit 5, East Belfast
Enterprise Park, 308 Albertbridge Road,
Belfast BTS 4GX.
G.C.S.E. ELECTRONIC KITS, at pocket
money prices. S.A.E. for FREE catalogue.
SIR-KIT Electronics, 52 Severn Road,
Clacton, CO15 3RB, http:/www.geocities.
comv/sirkituk/index.htm
WANTED, or can you make me a box for 20
cigarettes, electronically timed, to open at
specified intervals? Tel: 02920 515191.
EDUCATIONAL ELECTRONIC KITS,
GCSE, Physics, Hobbyist. 2 x l1st class
stamps for catalogue. Electroteach, PO Box
2594, Cannock, WS12 4YH.
www.electroteach.com.
BUILD A SHORTWAVE RECEIVER!
Fascinating projects from £8.50. No soldering
required, full materials and instructions. Free
catalogue for s.a.e.: QRP, 27 Amberley Street,
Bradford, W. Yorkshire, BD3 8QZ.
WANTED! WANTED! WANTED! Strip-
board magic or equivalent software that will
convert a schematic to stripboard layout.
Name your price! Phone 023 80879 712 or
E-mail julesdavy @yahoo.co.uk.

sub-directories:
PIC-project source code files: /pub/PICS

EPE text files: /pub/docs
Basic Soldering Guide: solder.txt

New readers and subscribers info: epe_info.txt

Newsgroups or Usenet users advice: usenet.txt
Ni-Cad discussion: nicadfaq.zlp and nicad2.zip
Wiriting for EPE advice: write4us.txt

Shop now on-line: www.ep vimb co.uk/shopd

EPE NET ADDRESSES

EPE FTP site: ftp://fftp.epemag.wimborne.co.uk
Access the FTP site by typing the above into your web browser, or by setting
up an FTP session using appropriate FTP software, then go into quoted

PIC projects each have their own folder; navigate to the correct folder and open it, then fetch all the
files contained within. Do not try to download the folder itself!

Ingenuity Unlimited submission guidance: ing_unit.txt

htm

9 g

Ensure you set your FTP software to
ASCII transfer when fetching text files,
or they may be unreadable.

Note that any file which ends in .zip
needs unzipping before use. Unzip util-
ities can be downloaded from:
http://iwww.winzip.com or
http://www.pkware.com
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TRAIN TODAY FOR A BETTER FUTURE

Electrical Contracting & Installation
Electricat Engineering

C8GACS Basic Electronic Engineering
CAGACS Basic Mechanical Engineering
T and Video Servicing

Radio and Hi-Fi Servicing

F.efrigeration Heating & Air Condttioning
Motorcycle Maintenance

Now you can get the skills amd qualifications you need for
career success with an ICS Home Study Course. Learn in the
ccomfort of your own home at ths pace and times that suit you.
ICS is the worlkd's largest. most experienced home study
school. Over the past 100 years ICS have helped nearly 10
miflion people to improve their fob prospects. Find out how we
can help YOU. Post or phone today for FREE INFORMATION
on the course of your choice

FREEPHONE 0500 581 557

Or write to: Internationa. Corrpspondance Schools, FRREEPOST 882, 8 Elliot Place
Clydovmy Skypark,

Glasgow, G3 8BR. Tel: 0500 581 557 or TelFax' Dublin 285 2533
- e TE EE EE GE DE D EE EE Ee e

Please send me my Free Information on your Electronics Courses. \
( ;BLOCK CAPITALS PLEASE) Date of Birth __/ B |
I [Adaress 1 I
[ Postuode ]
I [Occupation Tel. No.

From time to tme, we perms «ther carefully screened orgarsations to write 1o you about Dept. )
\ products and services. {f you would preler nof to hear from such organesatinns piaase tick box [ e ——

l--------------'

N\

’_EF DtEBh PO‘ER Value for Money

>50K units sold
-Prices that Please

European Design
IEC 1010-1 & CE

ZEBRA
DC Lab Supplies

DC Lab Supplies
(With Two 3Digit DPM's) ﬁ

3U High 19” Rack Adaptable
(With Two 3Digit DPM's)

Z83202 0-32V/0-2A  £93/-

2S3203 0-32V/0-3A  £112/- L1650 0-16V/0-50A £ 645/-

283205 0-32V/0-5A £136- L3220 0-32V/0-20A  £593/-

ZT3203 0-32V/0-3A L3230 0-32V/0-30A  £904/-
0-32V/0-2A  £232/- L6410 0-64V/0-10A £ 645/
SVI3A L6415 0-64V/0-15A £ 1122/-

ZT3205 0-32V/0-5A L1285 0-128V/0-5A £818/-
0-32V/0-5A £323- L1288 0-128V/0-8A £ 1232/
SV/I3A

Prices are excluding VAT & Dellvery Custom Units Avallable on Request
Crotoch ln:trumsnu Ltd

Newbury, Berks, RG14 ZAD
Tel 01635 ;89 Email salee@erotech.co.uk

n«‘“""“"mﬂ

Ol ;

MANUFACTURER OF HIFI AUDIO MODULES AND
TOROIDAL TRANSFORMERS SINCE 1971

ILP DIRECT LTD.

SPONG LANE, ELMSTED, ASHFORD, KENT TN25 5JU
TEL +44 1233 750481 FAX +44 1233 750578

s

ADJUSTABLE MULTIN ;

{ ation contact
R STAND Salid State
Elu(rnmcs (UK)

Selid Siate Eloctranics (W)
Does your meter keep on falling over - even If it is fitted with a plastic
hoister? Then get a sturdy, metal SSE Test Meter Holder TMH2001

SAFE & SECURE - EASY TO USE - CONVEMIENT SUPPORT

5, L/

ay)

PATENT
PENDING

solidstate@ssejim.co.uk
www. ssejim.co.uk

PAYMENT ONLY BY:
Cash, Postal Order or
Cheque (prices

include P & P)
INTRODUCTORY
SPECIAL PRICE

Two Models Available:
LARGE

£13.00
SMALL
£12.00

COVERT VIDEO CAMERAS

Black and White Pin Hole Board Cameras
with Audio. Cameras in P.I.R., Radios,
Clocks, Briefcases etc. Transmitting
Cameras with Receiver (Wireless).
Cameras as above with colour.
Audio Surveillance Kits and Ready Built
Units, Bug Detector etc.

A.L. ELECTRONICS

Please phone 0181 203 60108 for free catalogue.
Fax 0181 201 5359
E-mail: surveillance@btclick.com  www.uspy.com
New DT| approved Video Transmitters and Receivers (Wireless)
Major credit cards now taken

We stock
thousands of
products - send
now for our
FREE catalogue.
Telephone, fax,
email or \fn'te

Specialist Mail Order Supplier
Of Electronic Components

Power Supplies * Surplus Bargains
Electronic Components & Equipment
Tools * Valve Radio Kits * Etc

alivered direct from olr new wareholise and
distribution facility in Brentwood, Essex
cmmmmm mtn-.

Visit our website: www.greelweld.co.uk

RO IS, Greenweld Limited
GREEMLD Unit 24 Horndon Industrial Park
West Horndon  8rantwood
Essex - CM13 3XD
Tel 01277 811042 Fax 01277 812419

Email: service@greenweld.ce.uk
Oftice Hours: Monday - Friday 08.00 1o 17.00

100  Signal Diodes 1N4148 . ... £1.00 Asstd capac lors electrotytic- .£1.00
75 Rectifier Diodes 1Na001 ... £1.00 Asstd. capacitors 1nF to 1uF .£1.00
50  Rectifier Diodes 1Na007 ....£1.00 Asstd. disc ceramic capacitors . .. .. . .| £1.00
10 WO1 Bridge Rectifiers .. ....£1.00 Asstd. Skel Presets (sm, stand, t:ermel)il 00
10 5565Timer LCs .. ............... £1.00 Asstd. RF chokes (inductors) . £1.00

4 7410pAmMpS ... .............. £1.00 Asstd. grommets

S0  Assorted Zener Diodes 400mW .. ... .£1.00 Asstd. solder tags, p/conns, terminats £

12 Assorted 7-segme Displays . . ... ... £1.00 Asstd. crystals - plug in

Asstd. dil sockets upto 40 way ... ....! £1.

£
25  S5mmleds, md green or yellow .. ... £1.00 Asstd. dil switches ........ £
25  3mm le.d.s, red, green or yellow .. ... £1.00 Miniature side switches spico ...... £
75  5mmle.ds, qreen, 6-5mmiegs ... ... £1.00 Asstd. beads (ceramic, teflon, fish £
50 2med red Diode Package .£1.00 Asstd. small stand offs, throughs etc €
£1.00

25  Asstd. High Brightness 1.e.d.s, var cols £1.00
20  BC182L Traneistors £

25 BC212L Trarsistors metres very thin connecting wire, red . .£1.00

g8sa8858~s3588)EE

N. R. BARDWELL LTD (Est. 1948)

1.00
1.00

30  BC237 Tranmstors 1.00 1in. glass reed fwvt .......... £1.00

20  BC327 Transstors 1.00 Any one value '/4W 5% of resistors range

30 BC328 Transistors 1.00 MRIGIOM ... £0.45

30  BC547 Tranmstors £1.00 10 7812 Voltage Regulators ........... £1.00

30 %548 Iranslslors 1.00

% 549 Transistors . . ... 1.00

25 80557 Tramiston g 288 Abbeydale Road, Sheffield S7 1FL

30  BC568 Transistors 100 | Phone: 0114 255 2886 4 Fax: 0114 255 5039

30  BC550 Transistors ........ 1.00 | w-mait: sales @bardwelts.co.uk At Web: www.bardwelts.co.uk

fgo bl lios il pooonng L Prices include VAT.Postage £1.65

n o Capac: oo H
100 4N7 50V wkg Axial Capacitors . ... £1.00 RO A AL

DIGITAL
TEST METER

Built-in transistor test socket
and diode test position.
DC volts 200mV to 1000V.
AC volts 200V to 750V.
DC current 200mA to 10A.
Resistance 200 chms to
2000K ohms.

£5-99 incl. VAT
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SHERWOOD ELECTRONICS

FREE COMPONENTS ;

Buy 10 x £1 Special Packs and choose another one FREE

SP1 15 x 5mm Red LEDs SP133 20 x 1N4004 diodes

sp2 12 x 5mm Green LEDs SP134 15 x 1N4007 diodes

SP3 12 x 5mm Yellow LEDs SP136 3 x BFYS50 transistors

SP6 15 x 3mm Red LEDs SP137 4 x WO005 1.5A bridge rectifiers
SP7 12 x 3mm Green LEDs SP138 20 x 2-2/63V radial elect. caps.
SP8 10 x 3mm Yellow LEDs SP140 3 x W04 1-5A bridge rectifiers
SP10 100 x 1N4148 diodes SP142 2 x CMOS 4017

SP11 30 x 1N4001 diodes SP143 5 Pairs min. crocodile clips
sP12 30 x 1N4002 diodes (Red & Black)

SP20 20 x BC184 transistors SP145 6 x ZTX300 transistors

SP21 20 x BC212 transistors SP146 10 x 2N3704 transistors

SP23 20 x BC549 transistors SP147 5 x Stripboard 9 strips x
SP24 4 x CMOS 4001 25 holes

SP2s 4 x 555 timers SP151 4 x 8mm Red LEDs

SP26 4 x 741 Op.Amps SP152 4 x 8mm Green LEDs

SP28 4 x CMOS 4011 SP153 4 x 8mm Yellow LEDs

SP29 3 x CMOS 4013 SP154 15 x BC548 transistors

SP31 4 x CMOS 4071 SP156 3 x Stripboard, 14 strips x
SP36 25 x 10/25V radial elect. caps 27 holes

SP37 15 x 100/35V radial elect. caps. SP160 10 x 2N3904 transistors

SP3g% 10 x 470/16V radial elect. caps.  SP161 10 x 2N3906 transistors

SP40 15 x BC237 transistors SP165 2 x LF351 Op.Amps

SP41 20 x Mixed transistors SP166 20 x 1N4003 diodes

SP42 200 x Mixed 0-25W C.F. resistors  SP167 6 x BC107 transistors

SP4a7 5 x Min. PB switches SP168 6 x BC108 transistors

SP102 20 x 8-pin DIL sockets SP172 4 x Standard slide switches
SP103 15 x 14-pin DIL sockets SP175 20 x 1/63V radial elect. caps.
SP104 15 x 16-pin DIL sockets SP177 10 x 1A 20mm quick blow fuses
SP105 4 x 74LS00 SP182 20 x 4.7/63V radial elect. caps.
SP109 15 x BC557 transistors SP183 20 x BC547 transistors

SP111 12 x Assorted polyester caps SP187 15 x BC239 transistors

SP112 4 x CMOS 4093 SP191 3 x CMOS 4023

SP115 3 x 10mm Red LEDs SP192 3 x CMOS 4066

SP116 3 x 10mm Green LEDs SP193 20 x BC213 transistors

SP118 2 x CMOS 4047 SP195 3 x 10mm Yetlow LEDs
SP120 3 x 74L893 SP197 6 x 20 pin DIL sockets

SP124 20 x Assorted ceramic disc caps SP198
SP130 100 x Mixed 0-5W C.F.resistors  SP199
SP131 2 x TLO71 Op.Amps

5 x 24 pin DIL sockets
5 x 2:-5mm mono jack plugs

2001 Catalogue now available £1
inc. P&P or FREE with first order.
P&P £1.25 per order. NO VAT

RESISTOR PACKS - C.Film
RP3 5 each value - total 365 0-25W  £2.95

R$70 130%ach value - total 730 ve-zsw §4.20 Orders to:
RP10 1 popular values 0-25! 5.95
AP4 5 each value-olal 365 05W  £390 Shirwoed Elasirenics,

7 Willlamson St., Mansfleld,
Notts. NG19 6TD.

RP8 10 each value-total 730 0-5W  £6.55
RP11 1000 popular values 0-5W £8.25

Watch Slides on TV.

Make videos of your slides. Digitise your slides
(using a video capture card)

“Liesgang diatv’ automatic slide viewer with built in
high quality colour TV camera. It has a composite
video output to a phono plug (SCART & BNC adaptors
are available). They are in very good condition with few
signs of use. More details see www.diatv.co.uk.
£91.91 + VAT = £108.00

Board cameras all with 512 x 582 pixels 8-5mm 1/3 inch sensor and composite video
out. All need to be housed in your own enclosure and have fragile exposed surface
mount parts. They all require a power supply of between 10V and 12V DC 150mA.
47MIR size 60 x 36 x 27mm with 6 infra red LEDs (gives the same illumination as a
small torch but is not visible to the human eye) £37.00 + VAT = £43.48

30MP size 32 x 32 x 14mm spy camera with a fixed focus pin hole lens for hiding
behind a very small hole £35.00 + VAT = £41.13

40MC size 39 x 38 x 27mm camera for ‘C’ mount lens these give a much sharper
image than with the smaller lenses £32.00 + VAT = £37.60

Economy C mount lenses all fixed focus & fixed iris

VSL1220F 12mm F1.6 12 x 15 degrees viewing angle £15.97 + VAT £18.76
VSL4022F 4mm F1.22 63 x 47 degrees viewing angle £17.65 + VAT £20.74
VSL6022F 6mm F1.22 42 x 32 degrees viewing angle £19.05 + VAT £22.38
VSLB020F 8mm F1.22 32 x 24 degrees viewing angle £19.90 + VAT £23.38

Better quality C Mount lenses
VSL1614F 16mm F1-6 30 x 24 degrees viewing angle £26.43 + VAT £31.06
VWL813M 8mm F1.3 with iris 56 x 42 degrees viewing angle £77.45 + VAT = £91.00
1206 surface mount resistors E12.values 10 ohm to 1M ohm
100 of 1 value £1.00 + VAT 1000 of 1 value £5.00 + VAT
866 battery pack originally intended to be P ;
used with an orbitel mobile telephone it con-
tains 10 1-6Ah sub C batteries (42 x 22 dia.
the size usually used in cordiess screw-
drivers etc.) the pack is new and unused
and can be broken open quite easily
£7.46 + VAT = £8.77

Please add £1.66 + vat = £1.95 postage & packing per order

JPG Electronics

276-278 Chatsworth Road, Chesterfield, S40 28H.
Tel 01246 211202 Fax 01246 550959
Mastercard/Visa/Switch
Callers welcome 9.30 a.m. to 5.30 p.m. Monday to Saturday

;

i

i
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SKY ELECTRONICS
Tel: 020 8450 0995
Fax: 020 8208 1441

Sky Electronics

40-42 Cricklewood Broadway London NW2 3ET
Tel: 020 8450 0995 Fax: 020 8208 1441
www.skyelectronics.co.uk

The Catalogue is FREE 10 callers or send stamps to the value of £1.85 to cover postage.
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POWER AMPLIFIER MODULES-LOUDSPEAKERS-MIXERS
19 INCH STEREO AMPLIFIERS—ACTIVE CROSS/OVERS.

BK ELECTRONICS

10,000's
SOLD
TO PRO
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 ARE R.M.S. INTO 4 OHMS, WITH BOTH CHANNELS DRIVEN
FEATURES:- * Independent power suppiies with two toroidal traisformers
Twm L E.D. Vu Meters * Level controls * llluminated orvoff switch * Jack / XLR inputs~ *
Speakon Outputs “Standa-d 775mv inputs *Oper and Short circuit proof * Latest Mos-Fets
for stress free delivery into virtually any ioad * gg slew rate * Very low distortion * Aluminium
cases * MXF600 & MXF900 fan cooied with D.C. Loudspeaker and thermal pro ectnon

USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC

MXF200 W19" D11" H3" " (2U
MXF400 W19° D12" HS'/" (3U
SIZES:- MXFF600 W19” D13" H5'." (3U
MXF900 wW19" D14" H5'." (3U

PRICES:- MXF200 £175.00 MXF400 £233.85
MXF680 £329.00 MXF900 £449.15
SPECIALIST CARRIER DEL £12.50 Each

/BASSY(MID (' TOP /" BASSIMID X TOP\\ /BASSX] MIDITOP "\
CONFIGURED 3 WAY  2WAY BASS/MID COMBINED 2 WAY MID/TOP COMBINED
FEATURES:-

Advanced 3-Way Stereo Active Cross-Over (Switehable two way), housed I1n a 19" x 1U case.
Each channel has three level controls: Bass, Mid & Top. The removable front facia allows
access to the programmaole DIL switches to adjust ihe eross-over frequency: There are two
versions available:-X03-S Eass-Mid 125/250/500Hz. Mid-Top 1.8/3/5kHz. al' at 24 dB per octave.
X03 Bass-Mid 28%0/50G/80Mz. Mid-Top 1.8/3/5kHz, all at 24 aoB per Octave.
Please make sure you ash for the correct model when ordering. The 2/3 way selector switch-
es are also accessed by removing the front facia. Each stereo channel can be configured sep-
arately. Bass Invert Switches are incotporated on each channel. Nominat 775mV input/output.
Fully compatible with the OMP Rack Amplitier and Madules.

Kenwood CS-4125 20Mhz Oscﬂloscope

Inheriting the design ooncept of the higher-version models the CS-4100
senes 2-channel oscilloscopes provide excellert performarice for general
purpose applications. They feature high quality components: ensuring long
term reliability plus relay attenuators which mnimse the need for
re-calibrafon. The CS-4100 Seres with excellent cost effcency were
designed to meet the needs of engineers over the widest range cf

gl
“-Ll’!:- appiicatons. CS-4125 Price : £351.33 Free Delivery

Kenwood FGE-1202 Precgrammable function generator
The FGE-1202 is a micruprocessor controlled programmiable function gen-
erator providing a full featured. accurate generator In compact 'ow cost
instrument. The design incorporates an LED back 'ite 16x2 LCD gwing clear -
easily read characters. The mian output has wave-shapes of sine. square,
triangle and DC. The output fequency is continuously display=d along with
the current edit parameters. As standard an RS-232 interrace a'lowing
remote control via a computer . Otput has oftset, amplitude and symmetry
control. An external input allows for extemal sweep and rmodulation {AM and
FM). Intemal sweep is alsc provided with a sweep rate of 20mS to
20Seconds with sweep modes dog and Iin.

For tull specifications and more equipment view our vreb site aticey 2280"83
at www bkelec.com and press the Test & Measurement button Free Delivery

100 WATT ACTIVE SUB BASS AMPLIFIER PANEL

AN ACTIVE SUB BASS AMPLIFIER WITH A TRUE 100W
RMS QUTPUT. SUPERB CONSTRUCTION WITH THE
FACILITIES TO INTEGRATE SEEMLESSLY INTO MOST
HI-Fl OR HOMZ CINEMA SETUPS. USE THIS PANEL
PLUS ONE OF QUR LOUDSPEAKERS 10 MAKE YOQUR
OWN SUB WOCOFER THAT WILL MATCH OR BEAT MOST
COMMERCIALLY  AVAILABLE SuB  WOOFERS.

FEATURES:- * 106W RMS INTO 8 OHMS * HIGH AND
LOW LEVEL INPUTS * TOROIDAL TRANSFORMER
* SHORT CIRCUIT PROTECTION * D.C. SPEAKER
PROTECTION * FREQUENCY ROLL OFF, LOWER
10Hz, UPPER 60Hz TO 240Hz (FULLY ADJUSTABLE)
* AC3 COMPATIBLE FILTER CAN BE BYPASSED
FOR 5-1 FORMATS. * AIRTIGHT CONSTRUCTICON
* TENS OF THOUSANDS OF OUR PANELS ALREADY
IN USE. * COMPLETE WITH LEABS

SPECIFICATIONS:-* POWER 100W RMS @ 8 OHMS *FREQ RESP. 10Hz 15KHz
-3dB * DAMPING FACTOR >200 * DISTORTION 0.05% * S/N A WEIGHTED
>100dB * SUPPLY 230V A.C. *WEIGHT 2.7Kg * SIZE H254 X W254 X D94mm
THERE ARE 2 VERSIONS OF THE ABCVE PANEL AVAILABLE :-BSB100/8
8 OHM VERSION BSB100/4 4 OHM VERSION BOTH PANELS ARE PRICED AT
£117.44 + £5.00 P&P INCL. VAT

FGE-1202

DELIV:RY CHARGES:- PLEASE INCLUDE AS ABOVE
TO A MAXIMUM AMOUNT £30.00. OFFICIAL ORDERS

EUROCARD

VISA

10 INCH AND 12 INCH 100W RMS SUB BASS LOUDSPEAKER

* PRICES INCLUDE V.A.T. W
* PROMPT DELIVERY

A new range of quality loudspeakers. designed to take advantage of
[bl E—)I'U%g;ECAAKSEE!g latest loudspeaker technology and enclosure designs. All mogels

utiise high quality studio cast aluminium loudspeakers with factory
fitted grilles, wide dispersion constant directivity homs, extruded aluminium comer protecfon and steel
ball comers. complimented with heavy duty black covering. The enclosures are fitted as standard with
top hats for optional er stands. The FC15-300 incorporates a large 16 X 6 inch hom. Al
cabinets are fitted with the latest Speakon connectors for your convenience and safety.
Five modets to choose from.

DO——-ZOE mMOOME

PLEASE NOTE:- POWER RATINGS
QUOTED ARE IN WATTS R.M.S. FOR
EACH INDIVIDUAL CABINET ALL
ENCLOSURES ARE 8 OHMS

15=15 Inch speaker
12=12 Inch speaker

ibl FC15-300 WATTS Freq Range 35Hz-20kHz,Sens 101dB. Size H695 W502 D415mim
Price:- £299.00 per pair
ibt FC12-300 WATTS Freq Range 45Hz-20kHz, Sens 96dB. Size H600 W405 D300mm
Price:- £249.00 per pair
ibl FC12-200 WATTS Freq Range 40Hz-20kHz, Sens 97dB, Size H600 W405 D300mm
Price:- £199.00 per pair
ibi FC12-100 WATTS Freq Range 45Hz-20kHz, Sens 100dB, Size H546 W380 D300mm
Price:- £179.00 per pair
/M"2-200 WATTS Freq Range 40Hz-20kHz, Sens 97dB, Size H418 W600 D385mm

Price:- £125.00 Each

SPECIALIST CARRIER DEL:- £12.50 per pair, wedge monitor £7.00 each
Optional Metal Stands PRICE:- £49.00 per pair Delivery:- £6.00

bl

TWO SUPERB SUB WOOFER LOUDSPEAKER DRIVERS TO ACCOMPANY QUR
SUB BASS AMPLIFIER PANEL BELOW. BOTH DRIVERS OFFER GOOD BASS
RESPONSE AT A REASONABLE COST. THE BSB12-100 HAS BEEN USED FOR
MANY YEARS IN AN AWARD WINNING SUB BASS SYSTEM

FOR TH/SM SPECIFICATIONS VIEW OUR WEB SITE AT http://www.bkelec.com

12INCH LOUDSPEAKER BSB12-100 10 INCH LOUDSPEAKER BSB10-100
POWER 100w POWER 100W
IMPEDANCE 8 OHMS IMPEDANCE 8 OHMS
SENSITIVITY 90dB SENSITIVITY 89dB
WEIGHT 3.0K WEIGHT 2.3Kg
PRICE £24.95 PRICE £19.99
CARRIAGE d CARRIAGE £5.00

OMP MOS-FET POWER AMPLIFIER MODULES ST oD READY

These modules now enjoy a world-wide reputaion for qu reliabiity and performance at a realistic pnce. Four]
models are available to su' the needs of the profession: and hod © market ie. Industry, Lessure, instrumental
anc Hi-F etc. When comparing prices, NOTE that all models include toroidal power supply integral Featsink,|
Giass fibre P.C.B. and drive circuits to power a compatible Vu meter. All models are open and short circu proof
THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

OMP/MF 100 Mos-Fet Output Power 110 watts

R.M.S. into 4 ohms, frecl:uency response 1Hz -

100kHz -BdB Dampmg actor >300, Slew Rate

45VAuS, T. t¥glca 002%, Input Sensitivity

500mV, S. N R 110dB. Size 300 x 123 x 60mm.
rice;-

OMP/MF 200 Mos-Fet Output Power 200 watts
R.M.S. into 4 ohms frequency response 1Hz -
100kHz -3dB Dampmg actor >300, Siew Rate
50V/uS, T. |ca 0.001%, Irput Sensitivity
500mV, S. N R 1 dB. Size 300 x 155 x 100mm.

OMP/MF 300 Mos-Fet Output Power 30C watts
A.M.S. into 4 ohms, frequency response 1Hz -
100kHz -3dB Dampmg actor >30 Slew Rate
60V/uS ical” 0.001% ?ut Sensmvnty
500mV, SNR 1 dB. Slze33dx 75x10 mm.

OMP/MF 450 Mos Fet Output Power 45C watts
R.M.S. into 4 ohms frequency response 1Hz -
100kHz -3dB, Damping Factor >300, Slew Rate
75V/uS, TH. b typlcal 0001% lngut Sensmvel
500mV, S.N.R B. 00l
Loudspeaker Protectlon 2 Second Anti Thump
Delay. Size 385 x 210 x 105m

Price:- £135.85 + £6 00 P&P

OMP/MF 1000 Mos-Fet Output Power 1000 watts
R.M.S. into 2 ohms, freguency response 1Hz -
100kHz -3dB Damping Factor >300, Slew Rate
75V uS D, typ|cal OOO1°o, Ingut Sensmvel
500m S.N } 00| |

Loudspeaker Protectlon 2 Secood Anti Thump
Delay. Size 422 x 300 x 125m
Price:- £261 00 + £12 .00 P&P

NOTE: MOSFET MODULES ARE AVAILABLE IN TWO VERSIONS
STANDARD - INPUT SENS S00mV.BANDWIOTH 100kHz OR PEC
(PROFESSIONAL EQUIPMENT COMPATIBLE) - INPUT SENS

775mV, BANDWIDTH 50xdHz ORDER STANDARD OR PEC

UNIT 1 (.DOMET WAY, SOUTHEND-ON-SEA,
ESSEX. SS2 6TR.
TEL.: 01702-527572 FAX.: 01702-420243

Web:- http://www.bkelec.com E-Mail sales@bkelec.com
[REF D4 |
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95, 98, NT or 2000

[_Jtlectromes and Computing Prinaples ¥ 7

DC AC Electrical  Sem-Conductor WWMMWCMMTMMOPICQTWMDWMW

&% nin

Progiam header

equ5
equb

Byntax

Desciiption

The contents of register ¥ are moved to destination 'd’.

1£°d is 0, destination is W register. If 'd is 1, the
destination is fle regster T tsef. d = 1 s usefu to
test o file register since status flag 2 is alfected

| W regster.
|
Example
I—,—,— MOVF  FSR, O
Eode g guing the Ports | Before Instruction
) FSR = ABh
W =FFh
After Instiuction
FSA = ABh
‘ W = ABh

Example

RAD/AND = 2 3V

ADCOND = 17h., selecs nput
ADCON = 01h., select ref v
RAJ/ANINrel = 36V

MOVF 1d: Movel

* Voktage Conveision (Fialev

2 &gg- x RAO/AND V"
- 229 = ‘11100101°

I CorwalimmdlmlSdecﬁ;\

vt ot

PCFG1 PCFGO

Electronics and Computing Principles V7 comprises
more than a thousand main topics. covenng AC and DC
theory. Transistors. Op-Amps. Electrical Digital technigues
Micro processors and Mathematics. PLUS: Components
and Equipment WPicture dictionary, SAQ's. Electronics
toolbox etc. and more. .. . o

Also included is an enormo moLt of
interactive technical information about PIC
icro controllers and the full instruction set.

chools, colleges and industry use V7 alongside their o#n
ogrammers enabling students and engineers to play with
the Byte, Bit and Literal instructions to erplore their
V7 is listed on the Microchip university web site as a
resource for PICs.

amming software to accompany EPY7 s
the Microchip web site. Details pro /ided

eptsoft limited. Pump House. Lockram Lane. Witham. Essex. UK. CM8 2BJ.
Tel: +44 (0)1376 514008. Fax: +44 (0)870 0509660. Email: info@eptsoft.com.
Switch. Delta. Visa and MasterCard accepted.
No additional postage or airmail charges.

[label]

RETLW k2
vo"aw) RETLW k3

JRETLW K : Retun Literal to W

Principles V7’

ongvom Counlev -

MOVF t.d

al

[ ¥_tegster,
0Dbh

L@ ﬂmg

R
_-

e D g TR - TR e T 9“@” o St ol

4

table1 eg k27

table2 eg k3=

| PETLW kn Jsble n kns? Endof take
Before mstiuction W = 04h

After metiuction W = (09h

Pers@hal user £99.9 AT
Education” £299 95 % VAT

(" Includes unlimited multi-user site licence.) .

For beginners our PIC topics start with an intel \
introduction to the PIC program structure and e
operation vith a summary of the complete instruction set#nd .‘~“q
code eramples N

PIC16F &4 Architecture i1s shown whereby a lontext siti
description of its action 1s displayed. Every PIC
discussed (even the more advanced aréexpl
itoccursinside a PIC . we shownitincolo

PIC16C71 A/D functions are given th
along vith a full esplanation of the A/D co
esenthe calculations

A sisually attractive set of V/indows designed®™to help you
quickly and easily get started in the development of your o vn
PIC programs

o — N






