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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 6V d.c. opera-
tion and latches, e.g. 6V pulse will open it, 6V negative pulse 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 Originally made to control urinals (flush when someone 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. 

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 
PIR1 PACK or a pack of 5 for £22 Ref PIR5PACK or 10 for £39.95 
Ref PIRIOPACK. 

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 bulb holder 
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.bullnet.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 12V 7.2aH 
sealed lead acid batteries. Backup time is 8 mins at full load or 30 
mies at halt 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 n 220mm new and boxed. £29.95. Ref 
PCUPS2. 

ALTERNATIVE ENERGY CD, PACKED WITH HUN-
DREDS OF ALTERNATIVE ENERGY RELATED ARTICLES, 
PLANS AND INFORMATION ETC. £14.50. Ref CD56. 

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 film). 
£29.98. Rel 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 u 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 flyleads, designed to read stan-
dard credit cards! Complete with control electronics p.c.b. and 
manual covering everything you could want to know about what's 
hidden in that magnetic strip on your card! Just £9.95. Ref BAR31. 

SOLAR POWER LAB SPECIAL. 2m, x 6in. x 6in., 6V 
130mA cells, 4 I.e.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. 

LOCKPICKS. We sell a full range of lockpicks and lockpicking 
books on our website: www.lockpicka.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.alrplstol.co.uk 

r 
INKJET CARTRIDGES 

I FROM JUST £3 AT I 
www.pinkjets.co.uk 

ONE MILLION HITS A MONTH 

WWW.BULLNET.CO.UK 
Hydrogen fuel cells. Our new Hydrogen fuel cells are 1V at up to 
IA 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 hydrogen! Each cell is designed to be completely taken apart, 
put back together and expanded to whatever capacity you like ( up 
In 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 
DISK IN AND PRESS PLAY. STANDARD AUDIO AND 

VIDEO OUTPUTS. £9.95. REF VP406. 

SMOKE ALARMS. Mains powered, made by the famous 

Gent company easy lit next to light fittings, power point. Pack of 5 
£15, Ref SS23. Pack ol 12 £24, Ref SS24. 

SENDER KIT. Contains all components to build a AN trans-
mitter complete with case. £35. Ref VSXX2. 

CCTV CAMERAS FROM £22. Check out our web site at 
mwr.cctvstuff.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 
MAG45. Unframed 4 pack ( 3ft. x 1 ft.) £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 = 81.p.m.. 1.5A. Ref 
AC8. £18.99 

SOLAR MOTORS. Tiny motors which run quite happily on 
voltages from 3V- 12V d.c. Works on our 6V amorphous 6m, 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 6m, x 6in., 6V 
130mA cells. 4 I.e.d.s, wire. buzzer, switch plus relay or motor 
£7.99. Ref SA27, 

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

MINIATURE TOGGLE SWITCHES. These top quality 
Japanese panel mounting toggle switches measure 35mm ›, 
13mm x 12mm, are 2-pole changeover and will switch lA at 250V 
S.C.. or 3A at 125V a.c. Complete with mounting washers and nuts 
Supplied as a box of 100. 

BRAND NEW NATO ISSUE RADIATION DETEC-
TORS, SALE PRICE JUST £39.95. Current NATO issue stair 
dard emergency services unit used by most of the world's military 
personnel. New and boxed. Normal retail price £400. BULLS bar-
gain price just £99. The PDRM 82M is a portable, lightweight 
water resistant gamma radiation survey meter to measure radio-
logical dose rate in the range 0.1 to 300 centigrays per hour in air. 

The Geiger mutter (G.M.) tube detecting unit is energy and polar 
response corrected. The radiation level is displayed on a Liquid 
Crystal Display. The microcomputer corrects for the non-linearity of 
the G.M. tube response. The instrument is powered by three inter-
national C-size batteries giving typically 400 hours operation in 
normal conditions. The dose rate meter PDRM 82M, designed and 
selected for the United Kingdom Government, has been fully eval-
uated to satisfy a wide range of environmental conditions and is 
nuclear hard. The construction enables the instrument to be easi-
ly decontaminated. The instrument is designed for radiation sur-
veys for post incident monitoring. Used in a mobile role, either car-
ried by troops or in military vehicles for rapid deployment enabling 

radiation hot spots to be quickly located. Range 0-300 cGy/h in 0.1 
cGylh increments. Over-range to 1500 cGh/h - indicates flashing 

300. Accuracy 120% of the true dose rate +1 cGylh, 0-100 cGy/h. 
f30% of true dose rate. 100-300 cGy/h. Energy Response 0.3 MeV 
to 3 MeV - within f20% (Ra 226). 80 KeV to 300 KeV - within i40% 
(Ra 226). Detector Energy compensated Halogen quenched 

Geiger Muller Tube. Controls combined battery access and 
ON/OFF switch. Batteries 3 international standard C cells. Weight 
560 grams. Operating temperature range 30 deg. C to +60 deg. C 
Indications high contrast 4 digit I c d £39 Ref PDRM 

BASIC GUIDE TO BIO DIESEL. HOW TO MAKE 
DIESEL FUEL FROM USED KITCHEN OIL, E6. 

REF BIOF. 

BULL ELECTRICAL 
UNIT D, HENFIELD BUSINESS PARK, 

SHOREHAM ROAD, HENFIELD, SUSSEX 
BN5 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 PUS VAT 
OVERSEAS ORDERS AT COST PLUS £3.50 
(ACCESS, VISA, SWITCH, AMERICAN EXPRESS 

'phone orders: 0871 871 1300 
FAX 0871 871 1301 

Sales@bull-electrical.com 

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 ill, and producing 8W. 13V, Pack of four £69. Ref 

S°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. Ret 

SS66. 

THE TRUTH MACHINE. Tells 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. Ref TF3. 

INFRA-RED FILM. 6mn. square piece of flexible infra-red film 
that will only allow IR light through. Perfect for converting ordinary 

torches, lights, headlights etc. to infra- red output only using stan-
dard light bulbs. Easily cut to shape. £ 15. Ref IRF2. 

33 KILO LIFT MAGNET. Neodynium. 32mm diameter with 
a fixing bolt on the back for easy mounting. Each magnet will lift 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 170Ib (77kg) 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 
FCP 1. 

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 to 15% electricity 
when used with fridges, motors up to 2A. light bulbs, soldering 
irons etc, f9 each. Ref LOT71. 10 pack. £69. Ref LOT72. 

12V OPERATED SMOKE BOMBS. Type 3 is 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 Tyne 1 is a 12V trigger and 20 large can-
nisters. £49. Ref SB1 

HI POWER ZENON VARIABLE STROBES. Useful 
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 
Mq3 

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 1 in. 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. Whistler 
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. 11m. 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-

uals 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 MOT5A. 

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 
,n seconds. Pack of 3 £9.98. Ref LOT5A. 

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 014 for £49.95 

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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STEREO/SURROUND SOUND AMPLIFIER 
by Max Horsey and Tom Webb 
An easy to build design whose effect, considering its 
inexpensive cost, is convincing! 

INGENUITY UNLIMITED hosted by Alan Winstanley 
Zener Diode Tester; Cupboard Door Monitor 

PIC TO PRINTER INTERFACE by John Becker 
How to use dot-matrix printers as data loggers with PIC microcontrollers 

PERPETUAL PROJECTS — SOLAR-POWERED POWER SUPPLY 
AND VOLTAGE REGULATOR by Thomas Scarborough 
Free power for your projects! The first in a new series 
MSF SIGNAL REPEATER AND INDICATOR by Andy Flind 
How to receive MSF radio clock signals in a shielded building 
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NEW TECHNOLOGY UPDATE by Ian Poole 480 
Non-volatile memory based on CD-ROM technology 

CIRCUIT SURGERY by Alan Winstanley and Ian Bell 502 
Keep it in the logic family; Capacitors, Resistors and Voltages; 
More on Multipliers 
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The essential guide to component buying for EPE projects 
CD-ROMS FOR ELECTRONICS 512 
Electronic Projects; Filters; Digital Works 3.0; Parts Gallery + Electronic 
Circuits and Components; Digital Electronics; Analogue Electronics; PICtutor; 
Modular Circuit Design; Electronic Components Photos; C for PIC Micros; 
CAD Pack 

BACK ISSUES Did you miss these? Many now on CD-ROM! 515 
ELECTRONICS VIDEOS Our range of educational videos 523 

ELECTRONICS MANUALS 524 
Essential reference works for hobbyists, students and service engineers 
DIRECT BOOK SERVICE 526 
A wide range of technical books available by mail order 

PRINTED CIRCUIT BOARD AND SOFTWARE SERVICE 529 
PCBs for EPE projects. Plus EPE software 

ADVERTISERS INDEX 532 

FREE 
32-PAGE MAINLINE FLYER (UK issues) between pages 496/497 

Our August 2001 issue will be published on Thursday, Readers Services • Editorial and Advertisement Departments 471 
12 July 2001. See page 463 for details 
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I Visit our website 
www.distel.co.uk  

THE ORIGINAL SURPLUS WONDERLAND! 
THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS 

I Surplus always 
wanted for cash!  

••• 

•••• 

THE AMAZING TELEBOX 
Converts your colour monitor into a QUALITY COLOUR TV!! 

TV SOUND & 
VIDEO TUNER 
CABLE COMe.417BLE • 

The TELEBOX e an attratve futy rased mails powered une cœlanrig at 
electrones ready to plug rito a host of Wdco mantas or AV ewernent rand, 
are teed with a norroposite vck,o or scerr riput The composite vitro output 
vet also plug (Macey eto nvosl Video recorders. aloweg reception ol TV chan-
nel* not namely receivable on most televlaion receivers* (TELEBOX 
me) Push Canon controls on the front panel allow maxim cd 8 fully leviable 
'oll as' IN* odour lelevisisn charnels TELEBOX WM mew i.irtually al televi-
sion Irequenaew VHF and UHF including the HYPERBAND es used by 
most cable IV operators. Ideal 101Mo/dap computer video systems ii PIP 
(picture n ptture) setups For ccetpletecornpalbetet - ewe la monitors vati-out 
sand - an illegal 4 weft at amplifier and low level Hi Fi mist* output are 
proweed as standard Brand new - key guaranteed 
TELEBOX ST for composite tree° input type monitors £36.95 
TELEBOX ST1. as ST but fitted with integral speaker £39.50 
TELEBOX MB Multiband VHF/UHF/Cable/Hyperband tuner £69.95 
For overseas PAL versions state 5.5 or 6 mHz sound specification. 
For cable 1 hyperband signal reception Tetebox MO should be con. 
heeled t a cable type service. Shipping on all Telebox's, code (8) 

Slate of the art PAL ( UK spec) UHF TV tuner module 
. - with composite 1V pp video I. NICAM hi 5 stereo sound 

-.. outputs Micro electronics all cn one small PCB only 73 x 160 

10 

52 mm enable full tuning control via a simple 3 wire link to an 
II3M pc type computer. Supplied complete with simpte working pro-
gram and documentation Requires .- 12V & . 5V DC to operate. 

BRAND NEW -• Order as Af r00. Only £49.95 code (B) 
Sim www.disteLco.uirldista_my00.htin for picture a lull details 

FLOPPY DISK DRIVES 21/2 " - 8" 
Ai units (unless stated) are BRAND NEW or removed horn often 
brand new equipment arid aro fully tested, aliened and shipped to 
you with a full 90 day guarantee. Call or see our web site 
www.disteico.uk for over 2000 unlisted drives for spares or repair 

3 tre Mitsubishi MF355C-L. 1.4 Meg laptops only £25.95(81 
3W Mitsubishi MF355C-D. 1.4 Meg Non laptop £18.95(8) 
SW Teac F0-5501R 1.2 Meg (for 118M pos) RFE £18.9510) 
514" Tom FD- 55F-03-U 720K 40/80 ( lor BEICs etc) RFE £29.95(a) 
51/4  BRAND NEW Mitsubishi MF5018 360K 

8" Shugart 8000801 8* SS refurbished & tested 
Table top case with integral PSU for I-1H 5W Floppy / HD £29.95(8 

£210.0fhE 

£22.9511 

8" Shugart 810 8' SS HH Brand New £195.00(E1 
8" Shugart 851 8' double sided refurbished & tested £260.00(E 
8" Mitsubishi M2894-63 double sided NEW £295.00(E 
8" Mitsubishi 1.12896-63-02U OS slimline NEW £295.00(E 
Dual 8" cased drives with inte ral wer su 2 Mb £499.00(E 

HARD DISK DRIVES 2e - 14" 
2W TOSHIBA MK1002MAV 1.1Gb laplop(12.5 mm H) New £79.95 
2,15- TOSHIBA MK2101MAN 2.16 Gb laptop (19 mm H) New £89.50 
2W TOSHIBA MK4309MAT 4.3Gb laptop (8 2 mm H) New £105.00 
2W TOSHIBAMK6409MAV 6.1Gb laptop ( 12.7 elm H) New£190.00 
2W to 3W conversion kit tor Pc's, complete with connectors £14.95 
3W FUJI FK-309-26 20mb MFM VF RFE £59.95 
314" CONNER CP3024 20 mb IDE I/F /or equiv ) RFE £59.95 
3W CONNER CP3044 40 mb IDE I/F or equiv.) REF £69.00 
3WOUANTUM 40S Prodri ve 42mb CSI I/F, New RFE £49.00 
5W MINISCRIBE 3425 20mb MFM I/F (or equw ) RFE £49.95 
514' SEAGATE ST-238R 30 mb RLL I/F Reel) £69.95 
5W CDC 94205-51 40mb HH MFM VF RFE tested £69.95 
5W HP 97548 850 Mb SCSI RFE tested 
se HP C3010 2 Gbyte SCSI differential RFE tested £195.00 
8' NEC D2246 85 Mb SMO interface. New £199.00 
e FUJITSU M2322K 160Mb SMD VF. REF tested £195.00 

FWITSU M2392K 2 Gb SUD VF RFE tested £345.00 
Many other drives in stock - Shipping on ail drives is code (C1) 

IC's -TRANSISTORS - DIODES 
OBSOLETE - SHORT SUPPLY - BULK 

10,000,000 items EX STOCK 
ro, MAJOR SAVINGS 

One of the highest specification 
k monitors you will ever see - 
ffik At this price - Don't miss it!! 
Mitsubishi FA3415ETICL 14" SVGA Muillsync colour monitor we Ina 

028 dot pitch tube and resolution of 1024 x 768. A 
variety cd rams allows cartecten toeingci comput-

f: os educing IBM PCs w CGA. EGA VGA & SVGA 
modes. BBC. COMMODORE (inducing 'Vega 1200), 
ARCHRIEDES and APPLE. Many features: Etched 
faceplate. lei switching and LOW RAIXATION IlAPR 

specification Fuly guaranteed, n EXCELLENT We 
used conciticn. Order as 
& SwivelBase C4.75 Only £119 oo mrrs-svoA 

VGA cable for IBM PC included 
External cables for other lyres ri computers available - CALL 

Ex demo17"0.28 SVGA Mitsubishi Diamond Pro 

monitors, Full mullisync etc. 

Full 90 day guarantee. Only £199.00 (E) 
Just In - MicrovItec 20" VGA (800 a 600 res.) colour monitors. 

Good $H condition - from £299 - CALL for into 

PHILIPS HCS35 (same style as CM8833) attractively styled 14" 
colour monitor with tell ROB and standard composite 15.625 
Khz video inputs via SCANT socket and separate phono jacks. 
Integral audio power amp and speaker for all audio visual uses. 
WrIl connect direct to Amiga end Atari BBC computers. Ideal for at 
video monitoring / security applications with direct connection 
to most colour cameras. High quality with many features such as 
front concealed flap controls, VCR correction button etc. Good 
used condition fully tested - 
Dimensions: W14' x 1112W x 15W D. guaranteed °nil/ £99'00 Dimensions: (El 

PHIUPS HCS31 Uttre compact 9" colour video monitor with stan-
dard composite 15.625 Khz video input vieSCART socket. Ideal 
for all monitoring / security applications. High quality, ex-equipment 
fully tested & guaranteed (possible minor screen bums). In attrac-
tive square black plastic case measuring W10' x 1110* x 1315' D. 
240 V AC mains powered Only £79.00 (D) 
KME 10' 15M10009 high definition colour monitors with 0 28' dot 
pitch. Superb clarity and modern styling... . 
Operates from any 15.625 khz sync ROB video 
source, with AGO analog and composite sync 
such as Atari, Commodore Amiga, Acorn 
Archimedes & BBC. Measures only 13W a 12' a 
tr. Good used condition. Only £125 (E) 

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

20"....£135 22"....£155 26"....£185 (F) 
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 

10,0 0 0 Power Supplies Ex Stock 
Call or see our web site. 

TEST EQUIPMENT & SPECIAL INTEREST ITEMS 
FA3445ETKL 14' Industrial spec SVGA monitors 

FARNELL 0-60V DC 0 50 Amps, bench Power Supplies 
FARNELL AP3080 0-30V DC 0 80 Amps. bench Suppy 
1kW to 400 kW - 400 Ftz 3 phase po ww sources - ex stock 
IBM 8230 Type 1, token ring base unit drwer 
Wayne Kerr RA200 Audio frequency response analyser 
IBM 53F5501 Token Ring ICS 20 port lobe modules 
IBM MAU Token ring distribution panel 8228-23-5050N 
AIM 501 Low distortion Oscillator 9Hz to 330Khz, IEEE 
ALLGON 6360.11805-1880 MHz hybrid power combiners 
Trend OSA 274 Data Analyser with 0703(2M) 64 do 
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 generatorteew 
HP1650B Logic Analyser 
HP3781A Pattern generator & HP3782A Error Detector 
liP6621A Dual Programmable GPIB PSU 0-7 V IOU watts 
HP6264 Rack mount variable 0-20V II 20A metered PSU 
HP54121A DC to 22 GHz four channel lest set 
HP8130A opt 020 300 MHz pulse generator. GPIB etc 
HP Al, AO 8 pen HPGL high speed drum plotters from 
HP DRAFTMASTER 1 8 pen high speed plotter 
EG.G Brookcitial 95035C Precision lock in amp 
View Eng. Mod 1200 computerised inspection system 
Sony DXC-3000A High quality CCD colour TV camera 
Keithley 590 CV capacitor / voltage analyser 
Racal ICR40 dual 40 channel voice recorder system 
Flskers 45KVA 3 ph On Line UPS .- Now batteries 
Emerson AP130 2 5KVA industrial spec.UPS 
Mann Tally 941645 High speed line printer 
Intel SOC 486/133SE Multdous 486 system 8Mb Ram 
Siemens K4400 64Kb 10 140Mb demirk analyser 

£245 HP6030A 0-200V DC 0 17 Amps bench power supply £1950 
£995 Intel SOC 486/125C08 Enhanced Multibus (MSA) New £1150 

£1850 Nikon HEX-11 (Ephiphot) exposure control unit £1450 
EPOA PHILIPS P1.155111 pro. TV signal generator £1250 
£760 Motorola VUE Bus Boards & Components list. SAE / CALL £P0A 
£2500 Trio 0-18 vdc linear, metered 30 amp bench PSU. New £550 
£750 Fujitsu M3041R 600 LPM high speed band printer £1950 
£95 Fujitsu M3041D 600 LPM printer with network interface £1250 

£550 Perkin Elmer 2996 Infrared spectrophotometer £500 
£250 Perkin Elmer 597 Infrared spectrophotometer £3500 
£P0A VG Electronics 1035 TELETEXT Decoding Margin Meter £3250 
£6500 LIghtBand 60 output high spec 2u tack mount Video VDA's £495 
£1550 Sekonic SD 150I-1 18 channel digital Hybrid chart recorder £ 1995 
£4995 B&K 2633 Microphone pre amp £300 
£3750 Taylor Hobson Tallysurf amplifier / recorder £750 
£P0A ADC SS200 Carbon dioxide gas detector / monitor £1450 
£1800 BBC AM20/3 PPM Meter (Ernest Turner) + drive electronics £75 
£675 ANRITSU 96544 Optical DC.2.5G/b waveform monitor £5650 
£P0A ANRITSU MS9001B I 0 6-1.7 uM wheal spectrum analyser EPOA 
£7900 ANRITSU M1 934 optical power meter 
£550 ANRITSU Fibie optic characteristic test set 
£750 R&S FTDZ Dual sound end 

£1800 ASS SBUF-E1 Vision modulator 
£P0A WILTRON 663013 12.4 / 20GlIz HE sweep generator 
£995 TEK 2445 150 MHz d trace oscaloscope 
£P0A TEK 2465 300Mhz. 300 MHz oscilloscope rack mount eigee NT4 WorkStation, complete with service pack 3 
£3750 TEK TDS380 400Mhz digital reatime + disk carve. FFT etc £2900 and licence - OEM packaged. ONLY £89.00 ro) 
£9500 TEK TI35524A 500Mhz deal reattine ir colour display etc £5100 ENCARTA 95 - CDROM, Not the latest - But at this price I £7.95 
£2100 Hpaso5A Opt 907 20Hz to 40 Mhz spectrum analyser £3950 DOS 5.0 on 3W disks with concise books cf.. ()Basic . £14.95 
£2200 PHILIPS PW1730/10 60KV XRAY generator & accessories CP0A Windows for Workgroups 3.114- Dos 6.22 on 3.5" disks £55.00 
£945 CLAUDE LYONS 12A 740V single phase auto volt regs £325 Wordperlect 6 tor DOS supplied on 3W disks with manual £24.95 
£7950 CLAUDE LYONS 1004 7401415/ 3 phase auto voir regs £2900 h h 

19" RACK CABINETS 
Superb quality 6 foot 400 

Virtually New, Ultra Smart 
Less than Half Price! 

Top quality 19' rack cabinets made in UK by 
Optima Enclosures Ltd Units feature 
designer, smoked acryIrc lockable front door, 
full height lockable half louvered back door 
and louvered removable side panels. Fully 
ad¡ustable internal fixing struts, ready punched 
for any configuration of equmment mounting 
.plus feady mounted integral 12 way 13 amp 
socket switched mains distribution strip make 
these racks some of the most versatile we 

Nave ever sold. Racks may be stacked side by side and therefore 
require only two side panels to stand singly or nt Multiple bays 
Overall dimensions are: 77W It a 32i5" OIr 22" W. Order as: 
OPT Rack 1 Complete with removable see Panels- £3 45.00 (G) 
OPT Rack 2 Rack LP'S SKirt canots £245.00 LG1 

Over 1000 racks, shelves, accessories 
19" 22" & 24" wide 3 to 46 U high. 

Available from stock I! 

32U - High Quality - All steel RakCab 
Made by Eurocraft Enclosures t td to the highest possible spec, 
rack features all steel construction with removable 
side, front and back doors. Front arid back doors are 
hinged for easy access arid all are lockable with 
five secure 5 lever barrel locks. The front door 
is constructed of double walled steel with a 
'designer style' smoked acrylic front panel to 
enable status indicators to be seen through the 
panel, yet hymen unobtrusive Internally the rack 
features fully slotted reinforced vertical fixing 
members to take the heaviest of 19" rack 
equipment. The Iwo movable vertical fixing struts 
(extras available) are pre punched for standard 
'cage nuts'. A mains distribution panel eternal-
ly mounted to the bottom rear. provides 8 x IEC 3 
pin Euro sockets and 1 x 13 amp 3 pin switched 
utility socket. Overall ventilation is provided by 
fülly louvered back door and double skinned top section 
with top and side louvres. The top panel may be removed for fitting 
of integral fans to Me sub plate etc Other features include: feted 
castors and floor levelers, propunched teddy panel at lower roar for 
cable / connector access etc. Supplied on excellent, slightly used 
condition with keys Colour Royal blue. External dimensions 
mma1625H x6350 603 W ( 64" H 25" D a 2314" W ) 

Sold at LESS than a third of makers price 

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

12V BATTERY SCOOP - 60% off 
A special bulk purchase from a cancelled export order brings you 
the most amazing savings on these ultra high spec 12v DC 14 Ah 
rechargeable batteries. Made by Hawker Energy Ltd, type SBS15 
featuring pure lead plates which otter a tar superior shelf á guaran-
teed 15 year service life. Fully BT & B58290 approved. Supplied 
BRAND NEW and boxed. Dimensions 200 wide, 137 high, 77 deep: 
M8 bon terminals Fully guaranteed Cutrent makers price over £70 

each Our Price £35 each (C) or 4 for £99 (E) 

RELAYS - 200,000 FROM STOCK 
Save aff's by choosing your next relay from our Massive Stocks 
covering types such as Military. Octal, Cradle, Hermetically Sealed. 
Continental,"Contactoes. Time Delay, Reed, Mercury Wetted, Solid 
State, Printed Circuit Mounting etc . CALL or see our web site 
WWW.clisteLco.uk for more informatron Many obsolete types from 
stock. Save Erff's 

COLOUR CCD CAMERAS  Undoubtedly a miracle of modern technology & "Q 
our special buying power 1 A quality product tee-,  
tering a fully cased COLOUR CCD camera at a e __ 
give away price ! Unit features full autolight sensing for 

use in low light & high light 
applications. A IC mm Fried focus 
write angle lens gives excellent locus 
and resolution from close up to long 
range The composite video output win 
connect to any composite monitor or TV 
(via SCAHT socket) and most video 
recorders Unit runs from 12V DC so 
ideal for security & portable applica-
tions where mains power not available 

Overall dimensions 66 elm wide x 11/ deep x 43 high Supplied 
BRAND NEW & fully guaranteed with user data, 100's of applica• 
tans including Security, Horne Video. Web TV. Web Cams etc. etc 

Wen ret t A33 ONLY £99.00 or 2 for £180.00 jo) 

SOFTWARE SPECIALS 

£P0A 
£650 
£775 
£5750 

DISTEL on the web!! - Over 16,000,000 items from stock - www.distel.có.uk 
<5>DISTELe 

Visit our web site 
www.distel.co.uk 
email arinunQ distal co uk 
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ALL MAIL TO 
Dept PE, 29/35 Osborne Rd 

Thornton Heath 

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

LONDON SHOP 
Open Mon - Sat 9,00 - 5:30 

215 Whitehorse Lane 
South Norwood 
On GSA Bus Route 
terlornion Heath 11 

Salhurat Pork SR Rail Station. 

ALL V' ENQUIRIES 

0208 653 3333 
FAX 0208 653 8888 

Al prices for OK Man'and UK.custorners aril 1/.5% VAT lo TOTAL ,xder arnoint Mintmum order £ 10 Bona 1-ne AfrOtari ordcxs arx..cotcsi kern C.swernrrent. Sdirxis. 
Unstersitres and Lual Authontes mrtarrurn account order £50 ChOlKeS DUO, £12) are subtect to 10 waiting days clearance Carregu charges (A)-£3.03, (A1).£4.00, 
(B).£5.50, (C)-L8 50. (CI) £ 12.50. elp£15.03. (F. £18 00. IF"),-£20.03. (Gr-Al I  Mow ansima 6 claYs loi sheetne faster CALL. Ai 90.3ds suPPA11010 our Simvialfl Gordgcns 
ol Sale ancl uOlOSS stated guaranieed tor 90 days Ai guarantees on a return to base base AI nets reserved to change prCeS / SpeChr.atCnS viothW mat notce Orders subject 
lo stuck fats xx eis ion wkrne Top CASH pncftS pail for surplus rands AI trade-nares, eadenarnes etc acknoMedgrel 4) Deplay LlezItcrticsla99 LA 0E. 07.99 



NEXT MONTH 
DIGITIMER 
The author was persuaded to "upgrade" 
his motorised Pace satellite system to Sky 
Digital. It soon became apparent, though, 
that its Digibox did not have a record 
timer feature for use with his VCR. 
Consequently he set about investigating a 
suitable external solution, resulting in his 
Digitimer constructional design. 
The 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. They can be 
sent either via infra-red or via r.f 
to the Digilink connector on the Digibox. 
The unit is controlled by a PIC16F876. User 
input is via a keypad and operational status 
is displayed on an alphanumeric I.c.d. Time 
keeping functions are controlled by a dedicated Real Time Clock chip. 
Timer settings and favourite channels are stored in the internal non-
volatile EEPROM. 

COMPACT SHORTWAVE 
LOOP AERIAL 
Some readers who constructed the Active Ferrite Loop Aerial 
(Sept '00) have asked if its coverage can be extended to the 
shortwave bands. 
A new circuit has, therefore, been developed 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 0-multiplier circuits, and a second buffer 
stage has been incorporated. In addition to making the operation of 
the controls smoother at high frequencies, the extra stage also 
provides signal amplification. 
This 0-multiplied loop aerial will deliver as much signal as a long wire 
and null out local electrical interference. Performance, in terms of 
signal output and depth of null, is very satisfactory. 

PERPETUAL 
PROJECTS - 2 
The Sun can flash an I.e.d forever! 
This simple solar-powered flasher 
could be used as a thief deterrent 
almost anywhere — 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. 
The second project (yes, two next 
month) is a Double Door Buzzer; 
not for double-doors, but to give 
different tones for two doors. Again 
it will run forever on solar power. 

PLUS ALL THE REGULAR FEATURES 

NO ONE DOES IT BETTER 

INCORPORATING ELECTRONICS TODAY INTERNATIONAL 

DON'T MISS AN 

ISSUE — PLACE YOUR 

ORDER NOW! 
Demand is bound to be high 

AUGUST 2001 ISSUE ON SALE THURSDAY, JULY 12 
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QUASAR ELECTRONICS LIMITED 
Unit 14 Sunningdale BISHOPS STORTFORD Meta CM23 2PA 

TEL: 01279 306504 FAX: 07092 203496 

ADD £2.00 P&P to all orders (or let Clase Recorded £4. Next day 
(Insured £250) £7, Europe £5.00, Rest of World £ 10.00) We accept all 
maker credit cards. Make cheques/PO's payable to Quasar Electronics. 
Prices Include 17.5% VAT MAIL ORDER ONLY 
FREE CATALOGUE with order or send 2 a 1st class stamps 
(refundable) for details of over 150 kits & publications. 

PROJECT KITS 
Our electronic kits are supplied complete with all components, high quality PCBs 
(NOT cheap Tripod 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. Heatstnks provided. PCB 
76x75mm.1046KT. £24.95 
• 3-CHANNEL WIRELESS LIGHT MODULATOR 
No electrical connection with amplifier Light muda. 
lotion achieved via a sensitive electret microphone. 
Separate sensitivity control per channel. Power 
handing 400W/channel PCB 54x112mm Mains 
powered. Box provided 6014KT £24.95 
• 12 RUNNING LIGHT EFFECT Exciting 12 LED 
light effect ideal for parties, discos, shop-windows 
eye-catching signs. PCB design allows replacement 
of LEDs with 220V bulbs by inserting 3 TRIACs. 
Adjustable rotation speed & direction. PCI3 
54x112mm 10261CT £15.95; BOX (for mains opera-
tion) 2026BX £9.00 
• DISCO STROBE UGHT Probably the most axe. 
ing of all light effects. Very bright strobe tube. 
Adjustable strobe frequency: 1-60Hz Mains powered. 
PCB: 60x68mm Box provided E637KT £28.95 

• ANIMAL SOUNDS Cat, dog, chicken & co. Ideal 
for kids farmyard toys & schools SG1OM £5.95 
• 3 1/2 DIGIT LED PANEL METER Use for basic 
voltage/current displays or customise lo measure 
temperature, light, weight, movement, sound lev-
els. etc. with appropriate sensors (not supplied). 
Various input circuit designs provided. 3061KT 
£13.95 
• IR REMOTE TOGGLE SWITCH Use any TVNCR 
remote control unit to switch onboard 12V/1 A relay 
on/off. 3058KT £10.95 
SPEED CONTROLLER for any common DC motor up 
to 100V/5A Puse width modulation gives maximum 
torque at all speeds 5-15VDC. Box provided. 3067KT 
£12.95 
• 3 x 8 CHANNEL IR RELAY BOARD Control eight 12V/1A 
relays by Infra Red ( 1R1 remote control over a 20m range in 
sunlight 6 relays turn on on% the other 2 toggle on/off. 3 oper-
ation ranges determined by jumpers Transmitter case 6 all 
components prowled Recaser PCB 76x89mm 3072KT 
£62.95 

PRODUCT FEATURE 
4 WATT FM TRANSMITTER 

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 plane antenna. Supply: 12-15V DC/OSA. 

PCB: 45 x 145mm. 

ORDERING INFO: Kit 1028KT £22.95. 

OPTIONAL EXTRAS: 3-Input Mono Mixer Kit 

1052KT £17.95. AS1028 £39.95. 

• SOUND EFFECTS GENERATOR Easy to build. 
Create an almost infinite variety of Interesting/unusu-
al sound effects from birds chirping to sirena 9VDC. 
PCB 54x85mm. 1045K1 £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 phone, PCB 42x71mm. 1131KT 
£8.95 
• AUDIO TO LIGHT MODULATOR Controls intensr-
ty of one or more lights in response to an made input 
Sale, modern opto-coupler design Mains voltage 
experience required. 3012K7 £8.95 
• MUSIC BOX Activated by light. Plays 8 Christmas 
songs and 5 other tunes 3104KT £7.95 
• 20 SECOND VOICE RECORDER Uses non-
volatile memory • no battery backup needed. 
Recorffireplay messages over & over. Playback as 
required to greet customers etc Volume control & 
built-in me. 6VDC. PCB 50x73mm 
3131KT £12.95 
• TRAIN SOUNDS 4 selectable sounds whist% 
blowing, level crossing bell, Clekety-clack' & 4 in 
sequence. SGO1M £6.95 

FACTOR 
PUBLICATIONS 

THE EXPERTS IN RAM S. 
UNUSUAL INFORMATION! 

Fu/ details of all 0-FACTOR PUBLICATIONS can be found or 
our catalogue N B Minimum order charge kw reports and pans 
4E500 PLUS normal P&P 

• SUPER-EAR LISTENING DEVICE Complete plans to 
bred your own parabolic dish microphone Listen to distant 
voices and sounds through open windows and even walls, 
Made horn readily available parts 8002 £3.50 
• LOCKS. How they work and how lo pick them This fact 
heed report vtal leach you more about locks and the an of 
lock ptching than many books we have seen at 4 livres the 
prase Packed with tntrematen and elustratens R008 £3.50 
• RADIO TV JOKER PLANS 
We show you how to build three ditferent circuits for disrupt-
mg TV petite and sound plus FM reds). May upset your 
neighbours & the authontesIl DISCRETION REQUIRED 
R017 £3.50 
• INFINITY TRANSMITTER PLANS Complete plans for 
building the famous Infinity Transmitter Once installed on the 
target phone, desee acts kke a morn bug Just calt the target 
phone & achvate the unit to hear all room sounds Great for 
home/office secunty1 R019 £3.50 
• THE ETHER BOX CALL INTERCEPTOR PLANS Grabs 
telephone calls oat of thin an, No need to wire-in a phone 
bug Simply place this device near the phone lines to hear the 
conversations taking place, 8025 £3.00 
• CASH CREATOR BUSINESS REPORTS Need teas for 
making some cash, Well this could be lust what you need, 
You get 40 reports (approx 800 pages) on fliaggy clek that 
give you information on setting up afferent businesses kbia 
also get valuable reproducten and duplication rights so that 
you can sell the manuals as you like R030 [7.50 

• PC CONTROLLED RELAY BOARD 
Convert any 286 upward PC into a dedicated 

automatic controller to independently turn on/off 
up to eight lights, motors & other devices around 

the home, office, laboratory or factory using 8 

240VAC/12A onboard relays. DOS utilities, sample 
test program, hill-featured Windows utility & all 
components (except cable) provided. 12VDC. PCB 

70x200mm 3074KT £31.95 
• 2 CHANNEL UHF RELAY SWITCH Contains the 
same transmaetireceiver pair as 30A15 below plus 
the components and PCB to control two 

240VAC/10A relays (also supplied). Ultra bright 
LEDs used to indicate relay status. 3082KT £27.95 
OTRANSMITTER RECEIVER PAIR 2- button keyfob 
style 300-375MHz Tx with 30m range. Receiver 
encoder modu e with matched decoder IC. 
Components must be built into a circuit like kit 3082 

above. 30A15 £14.95 
• PIC 16C71 FOUR SERVO MOTOR DRIVER 

Simultaneously control up to 4 servo motors. Software & 
all components (except servos/control pots) supplied. 
5VDC. PCB 50x7Omm.3102KT £15.95 
• UNIPOLAR STEPPER MOTOR DRIVER for any 

5/6/8 lead motor. Fast/slow & single step rates. 
Direction control & on/off switch. Wave, 2-phase & 
half-wave . step modes. 4 LED indicators. PCB 

50x65mm 3109KT £14.95 
• PC CONTROLLED STEPPER MOTOR DRIVER 

Control two unipolar stepper motors (3A two each) 
via PC printer port. Wave, 2-phase & haffiwave step 

modes Software accepts 4 digital Ispots 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 
Similar to kit 3093 above but uses a 12 bit Analogue-

to- Digital Converter (ADC) with internal analogue 
muffiplexor. Reads 8 single ended channels or 4 clif-
ferenttal inputs or a mixture of both. Analogue inputs 
read 0-4V. Four TTL/CMOS compatible digital 

inputioutpute ADC conversion time < 10uS. Software 
(C, OB & Win), extended D shell case 6 al compo-
nents (except sensors & cable) provided. 3118KT 

£52.95 
• LIQUID LEVEL SENSOR/RAIN ALARM Will tndi-
date fluid levels or simply the presence of fluid. Relay 

output to control a pump to add/remove water when it 
reaches a certain level. 1080KT £5.95 
• AM RADIO KIT 1 Tuned Radio Frequency front-

end, single chip AM radio IC & 2 stages of audio 
amplification. All components inc speaker provtd. 
ed. PCB 32x 102mm. 3063KT £10.95 

• DRILL SPEED CONTROLLER Adjust the speed 
of your electric trill according to the lob at hand. 

Suitable for 240V AC mains powered drills up to 

SURVEILLANCE 
High pedorrnance surveillance bugs Room bansmitters suppled with sensitive elect/el rrecrophone battery holderchp All transmit-
ters can be received on an ordinary VHF/FM rada behreen 88-108MHz Available n Kit Form (ET) or Assembled 5 Tested rASI 

ROOM SURVEILLANCE 
• MIX • MINIATURE 3V TRANSMITTER Easy to bog, 6 guar. 
anteed to transmit 300m 0 3V Long battery life 3-5V operation 
Only 45.18mm 8 36071Q £6.95 AS3C07 £11.95 
MOTE - MINIATURE 90 TRANSMITTER Our best selling bug 
Super sensrtne, high power . 500m range O 9V (over 1km with 
18V supply and better ocrai) 4509mm 3018KT £7.95 AS3018 
£12.95 
IIPTX • HIGH POWER TRANSMITTER High performance. 2 
stage transmitter gives 
greater stabarty is hgher quoi-
t/ reception 1003m range 6-
12V DC operation Size 1 
79,15mm 3032KT £9.95 
653032 £18.95 
• WU- MICRO-MINLATURE 9V TRANSMITTER The Amide 
bug for Os size performance and pee Just 15,25rnm 500m 
range 0 90 Good stability 6.18V operation 3051KT £8.95 
AS9351 £14.95 
• VTX • VOICE ACTIVATED TRANSMITTER Operates only 
when sounds detected Low stanclay current Vasalla egg. sen. 
smutty. 500m range Peaking arcu4 supplied lor maximum RF out. 
put ONolf sech 6V operasen Only 5.3a38mm 93281(7 £12.95 
AS3028 £21.95 
HARD-WIRED BUG/TWO STATION INTERCOM Each stolen 
has its own amide,, speaker and mc Can be set up as eeher a 
hardnered bug or two-station intercom tom x 2.core cable sup-
pled 9V operation 3021KT £15.95 (kit form only) 
• MS - TAPE RECORDER VOX SPUN Used to octane-
catty operate a tape recorder not suppled) wa Its REMOTE sock. 
et when sounds are detected All conversations recorded 
Ackustable sensemy 8 turn-off delay 115s19mm 3013KT £9.95 
AS3013 £21.95 

700W power. PCB 48mm a 65rnm. Box provided. 
6074KT £17.95 

• 3 INPUT MONO MIXER Independent level con-
trol for each input and separate bass/treble controls. 

Input sensitivity- 240mV. 18V DC. PCB. 6Ornm 

185mm 1052KT £16.95 
• NEGATIVE POSITIVE ION GENERATOR 
Standard Cockcroft-Walton multiplier circuit. Mains 
voltage experience required. 3057KT £10.95 

• LED DICE Classic intro to electronics & circuit 
analysts 7 LED's simulate dice roe, slow down & land 

on a number at random 555 IC circutt.3003KT cm* 
• STAIRWAY TO HEAVEN Tests hand-eye co-ordi-
nation Press switch when green segment of LED 
hghts to climb the stairway miss & start again! 
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. 3006/CT 
£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 panerns. 3037MKT £5.95 
• LED FLASHER 2 Similar to above but flash in 
sequence or randomly Ideal for model railways. 

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. 3081 KT 
£22.95 

• SERIAL PIC PROGRAMMER for all 8/18/28/40 
pin DIP serial 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, 89C2051 & 89C4051 uC's. Programmer 
does NOT require special software other than a 
terminal emulator program (built into Windows). 
Can be used with ANY computer/operating sys-

tem. 3121KT £24.95 

• 3V/1.5V TO 9V BATTERY CONVERTER Replace 
expensive 9V batteries with economic 1.5V batter-
ies. IC based circuit steps up 1 or 2 'AA' batteries to 
give 9V/18mA. 3035KT £5.95 

• STABILISED POWER SUPPLY 3-30V/2.5A 
Ideal for hobbyist & professional laboratory. Very 

reliable 6 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 55x112mm. Mains operation. 

1007KT £16.95. 

TELEPHONE SURVEILLANCE 
• MTTX • MINIATURE TELEPHONE TRANSMITTER Attaches 
anywhere to phone line Transmits onty arreo phone is used' 
Tune- in your rade and hear both partes 300,n range. Uses line 
as aerial & power source 20x45rnm 30161(1 £8.95 AS3016 
£14.95 
• TRI. TELEPHONE RECORDING INTERFACE Autornateaky 
record all comersalons Connects between phone line & tape 
recorder not suppled) Operates recorders with I 5-12V battery 
systems Powered trom line 50x33rnm 3033KT £9.95 AS3033 
£18.95 
• TPA • TELEPHONE PICKUP AMPLIFIERAVIRELESS 
PHONE BUG Place pickup cod on the phone line or near phone 
earpiece and hear both sides of the conversaten XeSICT £11.95 
AS3055 £20.95 

HIGH POWER TRANSMITTERS 
• 1 WATT FM TRANSMITTER Easy lo construct Deltvers a 
crisp crear signal Two-stage carcun Kr includes microphone and 
requires a simple open dipole aenal 8-30VDC PCB 42x45nyr 
1009KT £14.95 
• 4 WATT FM TRANSMITTER Comprises three RF 
stages and an audio preamplifier stage Piezoelectric 
microphone supplied or you can use a separate preampli-
fier circurt Antenna can be an open dipole or Ground 
Plane. Ideal protect for those who wah to get started in the 
fascinating world of FM broadcasting and want a good 
basic circuit to expenment with 12-18VDC PCB 
44x146mm 1028KT. £22.95 AS1028 £34.95 
• 15 WATT FU TRANSMITTER (PRE-ASSEMBLED & 
TESTED) Four transistor based stages wrth Philips ELY 
88 in final stage 15 Watts RF power on the air 88-
108MHz Accepts open dipole, Ground Plane, 5/8, J, or 
VAGI antennas 12-18VDC PCB 70a220mm. SWS meter 
needed for alignment 1021KT £99.95 
• SIMILAR TO ABOVE BUT 25W Output.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 57x64mm. 1011KT £11.95 Box 
2011BX £7.00 

• CAR ALARM SYSTEM Protect your car from 
theft. Features vibration sensor. courtesy/boot light 
voltage drop sensor and bonnet/boot earth switch 

sensor. Entry/exit delays, auto-reset and adjustable 
alarm duration. 6-12V DC. PCB, 47mm x 55mm 
1019KT £11.95 Box 2019BX £8.00 

• PIEZO SCREAMER 110d8 of ear piercing noise. 
Fits in box with 2 x 35mm pieza elements built into 

then own resonant cavity. Use as an alarm siren or 

just for fun! 6-9VDC. 3015KT £10.95 
• COMBINATION LOCK Versatile electronic lock 

comprising main circuit & separate keypad for 

remote opening of lock. Relay supplied. 3029KT 

£10.95 
• ULTRASONIC MOVEMENT DETECTOR Crystal 
Incised detector frequency for stability & rehabdity. PCB 
75x4Omm houses all componente 4-7m range. 

Adjustable sensitivity. Output will drive external 
retayeircuits. 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 invistle 

IR beam is broken a relay is tripped that can be used 
to sound a bell or alarm 25 metre range. Mains 
rated relays provided. 12VDC operaban. 3130KT 
£12.95 

• SQUARE WAVE OSCILLATOR Generates 
square waves at 6 preset frequencies in factors of 10 
from Illz-100KHz. Visual 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, tri-

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 front/rear panels & all components 
provided. 7-12VAC. 3101KT £69.95 

RGA1N 30-In-ONE 
Electronic Projects Lab 

Great introduction to electronics. Ideal for the budding elec-

tronics expert! Build a radio. burglar alarm, water detector, 

morse code practice arcult, simple computer circuits, and 

much more, NO soldering, tools or previous electronics 

knowledge required. Circuits can be built and unassembled 

repeatedly. Comprehensive 68-page manual with explana-

tions. schematics and assembly diagrams. Suitable for age 

10, Excellent for schools Requires 2 a AA batteries. 
ONLY £14.95 (phone for bulk discounts). 

WEB: http://www.QuasarElectronics.com 
email: epesales@QuasarElectronics.com 

Secure Online Ordering Facilities 
Full Kit Listing, Descriptions ri Photos 

Kit Documentation & Software Downloads 
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A  For er Rec  Number 1 Kits  
`PICALL' PIC Programmer 
Kit will program ALL 8', 18*, 28 and 40 pin 
serial AND parallel programmed PIC 
micro controllers. Connects to PC parallel 
port. Supplied wi:h fully functional pre-
registered PICALL DOS and WINDOWS 
AVR software packages, all components 
and high quality DSPTH PCB. Aiso 
programs certair 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 wide ZIF 
socket is required to program 8 & 18 pin devices (available at £15.95). 

3117KT PICALL PIC Programmer Kit £59.95 
AS3117 Assembled MALL PIC Proarammer £69.95 
AS3117ZIF Assembled 'PICALI2 PIC Programmer 

a/w ZIF socket £84.95 

ATMEL 89xxxx Programmer 
Powerful programmer for Atmel 8051 
micro controller family. All fuse and 
lock bits are programmable. Connects 
to serial port. Can be used with ANY 
computer & operat ng system. 4 LEDs 
to indicate programming status. 
Supports 89C1051, 89C2051, 
89C4051, 89C51. 89LV51, 89C52, 
89LV52, 89C55, 89LV55, 89S8252, 

89LS8252, 89S53 & 89LS53 dev.ces. NO special software 
required — uses any terminal emulator program (built into 
Windows). NB ZIF sockets not included. 

3123KT ATMEL 89xxx Programmer £32.95 
AS3123 Assembled 3123 £47.95 

Atmel 89Cx051 and AVR programmers also available. 

PC Data Acquisition & Control Unit 
With this kil 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, sould, light intensity, 
weight sensors, etc. (not supplied) to 
sensing switch and 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 meors & two-stepper motors. 

FEATURES: 
• 8 Digital Outp.its: Open collector, 500mA, 33V max. 
• 16 DigitaL Inputs: 20V max. Protection 1K in series, 5.1V Zener to 

ground. 
• 11 Analogue Inputs: 0-5V, 10 bit (5mV/step.) 
• 1 Analogue Output: 0-2.5V or 0-10V. 8 bit (20mV/step.) 
All components provided including a plastic case ( 140mm x ' 10mm 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 utilities & programming examples 
supplied. 

3093KT PC Data Acquisition 8 C)ntrol Unit 1 £99.95 
AS3093 Assembled 3093 £124.95 

See opposite page for ordering 

information or these kits 

ABC Mini ` Flotchip' Board 
Currently learning 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-ROM features an Assembler, 
BASIC compiler and in-system programmer The pre-assembled 
boards only are also available separately. 

ABCMINISP ABC MINI Starter Pack £64.95 
ABCMINIB ABC MINI Board Only £39.95 

Advanced Schematic Capture 
and Simulation Software 

gifb ge gee mewe wee I.e. eve. de A 0 ce etj : cf 

a fa Ir.: L"., -- bellPs707MMCIEIW  

Advanced Schematic Capture, Simulation, PCB Layout 
— Advanced Hierarch.' Schematic Capture Includes 

ii;suaL u Graphical Library Browser and De,cv Searcher Device 
CRair Library Editor Spice and PCB NetIrsi Generation Over 7000 

device models Model Import Wizard allows you to download 
and moon modeis iron, device manufacturers web page 

g71.0i0 

.1 I 
Reedy 

• Advanced 32-tot Anamg Neal. and Mixed Mode Simulation 
• Virtual Instrument.. DM.VVoltagerCurrent/Power Multi- meter 
shows complet Voltage. Current Phase Magnitude etc 

• Built e 64-Channel Real-Time ,Artual Oscilloscope 
• Built in Digital Logic Analyzer all.us you to set breakpoints 
• Supports Advanced BSIM3V3, 0S11414, and SOI Models 
• 21 Dfferent analyss t•pesIncludIng ackranced Monte Car bANC 

• PCB design up to 25! Opens 3r032" [cards 00, resolution 
• Agtoleouter AutopIxement Viewer. Thousands of Parts... 

Visua Spice Software Purchasing Options 
Personal Edition £ 74.95 Standard Edition £ 149.95 
Profeemonal Edibon £ 224 95 ( see web or call for full detadsli— 

jj 

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 
screened front/rear panels to give a professional and attractive 
finish (see photo). 

3108KT Serial Port Isolated I/O Controller Kit £54.95 
AS3108 Assembled Serial Port Isolated I/0 Controller £69.95 
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SQUIRES 
MODEL & CRAFT TOOLS 
A COMPREHENSIVE RANGE OF MINIATURE HAND AND 

POWER TOOLS AND AN EXTENSIVE RANGE OF 

ELECTRONIC COMPONENTS 
FEATURED IN A FULLY ILLUSTRATED 

432-PAGE MAIL ORDER CATALOGUE 

2001 ISSUE 
SAME DAY DESPATCH 

FREE POST AND PACKAGING 
Catalogues: FREE OF CHARGE to addresses in the UK. 

Overseas: CATALOGUE FREE, postage at cost charged to credit 
card 

Squires, 100 London Road, 
Bognor Regis, West Sussex, P021 1DD 

TEL: 01243 842424 

FAX: 01243 842525 LunncApu 

MasterCard SHOP NOW OPEN VISA 

PLASTIC BOXES 

ENCLOSURES 

Contact us for your free catalogue 

S.L.M. (Model) Engineers Ltd 
Chiltern Road 
Prestbury 
Cheltenham 
GL52 5JQ 

Website: www.shn.uk.com 
Telephone 01242 525488 
Fax 01242 226288 

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 2SJ 2SK 3N 3SK 4N 6N 17 40 AD 
ADC AN AM AY BA BC BD BDT BDV BDW BDX BF 
BFR BFS 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 J KA 
KIA L LA LB LC LD LF LM M M5M MA MAB MAX MB 
MC MDAJ MJE MJF MM MN MPS MPSA MPSH MPSU 
MRF NJM NE OM OP PA PAL PIC PN RCS SAA SAB 
SAD SAJ SAS SDA SG SI SL SN SO STA STK STR STRD 
STRM STRS SV1 T TA TAA TAG TBA TC TCA TDA TDB 
TEA TIC TIP TIPL TEA TL TLC IMP 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 

Connect 

Cricklewood Electronics Ltd 
40-42 Cricklewood Broadway London NW2 3ET 

Tel: 020 8452 0161 Fax: 020 8208 1441 

Video Surveillance 

• CMOS B&W Camera 15mm xl5mm 

• 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 

• 1W Booster for 2.4GHz 

• 2W Booster for 1.3GHz 

• 1.3GHz/4-channel Receiver and Switcher 

• 2.4Gliz/4-channel Receiver and Switcher 

• Quad (B&W) 

£29.00 

£65.00 

£24.00 

£65.00 

£35.00 

£35.00 

£120.00 

£130.00 

£85.00 

£85.00 

£95.00 

• 4in. boxed TFT Colour Monitor with Audio £110.00 

• 2in. TFT Colour Monitor Module £85.00 

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 
Tel: 01753 522902 Fax: 01753 571657 

E-mail: sales@bitztechnology.com 
Website: www.bitztechnology.com 
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Selected Items 
HIVAC NUMICATOR TUBE, Hivac ref XN3. Order 
Ref: 865. 
2IN. ROUND LOUDSPEAKERS. 500 coil. Pack of 
2. Order Ref: 908. 
2IN ROUND LOUDSPEAKERS. 80. Pack of 2. 
Order Ref: 908/8. 
5K POT, standard size with DP switch, good 
length 1/4 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 lin., pack of 
2. Order Ref: GR21. 
1000W FIRE SPIRALS. In addition to repairing 
fires, these are useful for making high curent 
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 tom 
top, heavy threaded fixing underneath, think 
amperage to be at least 25A, pack of 2. Order Ref: 
7FC43. 
BRIDGE RECTIFIER, ideal for 12V to 24V charg-
er at 5A, pack of 2. Order Ref: 1070. 
TEST PRODS FOR MULTIMETER with 4mm 
sockets. Good length very flexible lead. Order Ref: 
D86. 
LUMINOUS ROCKER SWITCH, approximately 
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 Bohm). 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 'Ain. spin-
dles. Pack of 10. Order Ref: 295. 
CERAMIC WAVE CHANGE SWITCH. 12-pole, 3-
way with Ain. 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: 1/23R4. 
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 6nm x 
lOmm, 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 rows of 8 figures or 'etters 
with data. Order Ref: 1085. 
8,4F 350V ELECTROLYTICS, pack of 2. Order 
Ref: 987. 
WHITE PROJECT BOX, 78mm x 115mm x 35mm. 
Order Ref: 106. 
I.F. TRANSFORMERS, 465kliz, pack of 4. Order 
Ref: 40. 
AIR-SPACED TUNER, 20pF with 'Ain. spindle. 
Order Ref: 182. 
PUSH ON TAGS, for 'Ain, 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 June, 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 
500ohm, 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 600C, £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 out-
put, £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 oper-
ated, £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. I.c.d. display, requires 1.5V bat-
tery, goes back to zero when switched 
off so ideal for timing operations. Also 
has panel for other switching opera-
tions, £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. 
WAATERPROOF LOUDSPEAKER 
31/2 in., very high power, waterproof 
construction, £ 1.50. Order Ref: 
1.5P27. 
REVERSIBLE MAINS MOTOR 
Beautifully made by the Japanese, 
probably about 1/2 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. 
250W WOOFER 
10in., beautifully made by Challenger, 
4ohm, £29.50. Order Ref: 29P7. 

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

J & N FACTORS 
Pilgrim Works (Dept.E.E.) 
Stalrbrldge Lane, Bolney 

Sussex RH17 5PA 
Telephone: 01444 881965 
E-mail: jnfactorseaol.com 
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EE227 135 Hunter Street, Burton-on-Trent, Staffs. DE14 2ST 
Tel 01283 565435 Fax 546932 
http://www.magenta2000.co.uk 
E-mail: sales@magenta2000.co.uk 

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

VISA 

MAIL ORDER ONLY • CALLERS BY APPOINTMENT 

EPE MICROCONTROLLER 
P.I. 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 

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

• Efficient quartz controlled 
microcontroller pulse generation. 

• Full kit with headphones & all 
hardware 

KIT 847  £63.95 

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. 

KIT 842 £22.56 

68000 DEVELOPMENT TRAINING KIT 

• NEW PCB DESIGN 

• 8MHz 68000 16-BIT BUS 
• MANUAL AND SOFTWARE 
• 2 SERIAL PORTS 

• PIT AND I/O PORT OPTIONS 
• 12C PORT OPTIONS 

KIT 621 
, £99.95 
• ON BOARD 

5V REGULATOR 
• PSU £6.99 

• SERIAL LEAD £3.99 

Stepping Motors 

MD38...Mini 48 step...£8.65 n - 

MD35...Std 48 step...£9.99 

MD200...200 step...£12.99 

MD24...Large 200 step...£22.95 

PIC PIPE DESCALER 
• SIMPLE TO BUILD • SWEPT 
• HIGH POWER OUTPUT 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. 
• RANDOM PULSES 
• HIGH POWER 
• DUAL OPTION Plug-in power supply £4.99 

KIT 867 £19.99 

KIT + SLAVE UNIT  £32.50 

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

KIT 856   £28.00 

* TENS UNIT * 
DUAL OUTPUT TENS UNIT 
As featured in March '97 issue. 
Magenta have prepared a FULL KIT for this. 
excellent new project. All components, PCB, 
hardware and electrodes are included. 
Designed for simple assembly and testing and 
providing high level dual output drive. 

KIT 866.. Full kit including four electrodes £32.90 

Set of 
4 spare 

electrcdes 
£6.50 

1000V & 500V INSULATION 
TESTER 

Superb new design. Regulated 
output, efficient circuit. Dual-scale 
meter, compact case. Reads up to 
200 Megohms. 
Kit includes wound coil, cut-out 
case, meter scale PCB & ALL 
components. 

KIT 848 £32.95 

EPE 
TEACH-IN 
2000 
Full set of top quality NEW 
components for this educa-
tional series. All parts as 
specified by EPE. Kit includes 
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 - 

KIT 879£44.95 

MULTIMETER £14.45 

SPACEWRITER 9, 
An innovative and exciting project. 
Wave the wand through the air and Se,•, 
your message appears. Programmable 
to hold any message up to 16 digits long. 12,._ 
Comes pre-loaded with "MERRY XMAS". Kit 
includes PCB, all components & tube plus 
instructions for message loading. 

KIT 849 £16.99 

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. 

KIT 790 £29.90 

SUPER BAT 
DETECTOR 

1 WATT 0/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 
headphone/tape socket. 
The latest sensitive 
transducer, and 'double 
balanced mixer' give a 
stable, high perfor-
mance superheterodyne design. 

KIT 861  £24.99 
ALSO AVAILABLE Built & Tested... £39.99 

MOSFET MkIIVARIABLE BENCH 
POWER SUPPLY 0-25V 2.5A 
Based on our Mk1 design and 
preserving all the features, but 
now with 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. 

Klt No. 845  £64.95 

EPE 
PROJECT 

PICS 
Programmed PICs for 

all' EPE Projects 
16C84/18F84/16C71 

All £5.90 each 
ici 6F877 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 bees, children's play areas, 
patios etc Tnis project produces 
intense pulses of ultrasound which 
deter visiting animals. 

• KIT INCLUDES ALL 
COMPONENTS, PCB & CASE 

• EFFICIENT 100V 
TRANSDUCER OUTPUT 

• COMPLETELY INAUDIBLE 
TO HUMANS 

KIT 812  

• UP TO 4 METRES 
RANGE 

• LOW CURRENT 
DRAIN 

£15.00 
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SIMPLE PIC PROGRAMMER 

INCREDIBLE LOW PRICE! Kit 857 £ 12.99 

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

Power Supply £3.99 

EXTRA CHIPS: 

PIC 16F84 £4.84 

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 
DEMO PROGRAM SOFTWARE 
DISK, PCB, INSTRUCTIONS 
AND 16-CHARACTER 2-LINE 

LCD DISPLAY 

Kit 860 £19.99 
Power Supply £3.99 

FULL PROGRAM SOURCE 
CODE SUPPLIED - DEVELOP 
YOUR OWN APPLICATION , 

Another super PIC project from Magenta. Supplied with PCB, industry 
standard 2-LINE x 16-character display, data, all components, and 
software to include in your own programs. Ideal development base for 
meters, terminals, calculators, counters, timers - Just waiting for your 
application! 

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

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

• ZERO VOLT SWITCHING 
MULTIPLE CHASE PATTERNS 

• OPTO ISOLATED 
5 AMP OUTPUTS 

• 12 KEYPAD CONTROL 
• SPEED/DIMMING POT. 
• HARD-FIRED —RIACS 

Kit 855 £39.95 

Now features full 4-channel 
chaser software on DISK and 
pre-programmed PIC16F84 
chip. Easily re-programmed 
for _your own applications. 
Software source code is ful4 
'commented' so that it can be 
followed easily. 

LOTS OF OTHER APPLICATIONS 

ICEBREAKER 
00001:100000 

PIC Real Time 
In-Circuit Emulator 

• Icebreaker uses PIC:16F877 in circuit debugger 
• Links to Standard PC Serial Port (lead supplied) 
• Windowe (95,) Software included 
• Works with MPASM and MPLAB Microchip software 
• 16 x 2 LC.D., Breadboard, Relay, I/O devices and patch leads supplied 

As featured in March DO 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 aid program memory; Load program, Single Step with display of 
Status, W register. Prpgram 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 Series 
• Learn Programming from scrach using PIC16F84 

• Start by lighting I.e.d.s and do 30 tutorials to 
Sound Generation, Data Display, and a Security 
System. 

• PIC TUTOR Board with Switches. Le.d.s. and on 
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 
• SUPER UPGRADE FROM V1 • 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 
• READS, PROGRAMS, AND VERIFIES 
• WINDOWS SOFTWARE 
• PIC16C6X, 7X AND 8X 
• USES ANY PC PARALLEL PORT 
• USES STANDARD MICROCHIP • HEX FILES 
• OPTIONAL DISASSEMBLER SOFTWARE (EXTRA) 
• PCB, LEAD ALL COMPONENTS, TURNED-PIN 
SOCKETS FOR 18, 28, AND 40 PIN ICs 

• SEND FOR DETAILED 
INFORMATION - A 
SUPERB PRODUCT AT 
AN UNBEATABLE LOW 
PRICE 

Kit 862 £29.99 
Power Supply £3.99  

DISASSEMBLER 
SOFTWARE 

INCLUDES PCB, 
PIC16F84 WITH 
DEMO PROGRAM, 
SOFTWARE DISC, 
INSTRUCTIONS 
AND MOTOR. 

£11.75 

OR DRIVER 

Kit 863 £18.99 
FULL SOURCE CODE SUPPLIED 
ALSO USE FOR DRIVING OTHER 
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 
Logger 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 £.00 p&p. Next day £6.99 

E-mail: sales@magenta2000.co.uk 
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PerNICCOINPONENTS 

Station Road, Cullercoats, 
Tyne & Wear, NE30 4PQ 

Prices Exclude Vat @17'o. 
UK Carriage £ 1.50 ( less than lkg) 

£3.50 greater than I kg 
Cheques / Postal orders payable to 

ESR Electronic Components. 
Pi EASE ADD CARRIAGE L VA, ID At 

o. 

VISA 

SOLO 

LLMO 

DIL Sockeits_e e 

Stamped Ma 
6 Pin DIl. 0.3" £0.06 
8 Pin DIL 0.3" £0.06 
14 Pin DIL 0.3" £0.11 
16 Pin DIL 0.3" £0.11 
18 Pin DIL 0.3" £0.12 
20 Pin DIL 0.3" £0.12 
24 Pin DIL 0.6" £0.12 
28 Pin DIL o.e £0.13 
40 Pin Dl .6 £0.19 
Turcied Me 
8 Pin DIL 0.3" £0.11 
14 Pin DIL 0.3" £0.20 
16 Pin DIL 0.3" £0.23 
18 Pin DIL 0.3" £0.25 
20 Pin DIL 0.3" £0.28 
24 Pin OIL o.e £0.35 
28 Pin DIL 0.6" £0.39 
ZIF Sockets 
Universal ZIF DIL Sockets 
24 Way 0.3-0.6" £5.78 
28 Way o.3-0.e £6.60 
32 Way 0.3-0.6" £7.50 
40 Way 0.3-0.6" £8.93 
Tessoldefier Setslkete 
TO18-4 Bose Socket £0.24 
TOS Base Socket £0.24 15 Way Male Plug £1.32 
WC Cable Sockets 15 Way Female S-ocket£1.32 

Translation Headers 
10 Way Transistion £0.42 
14 Way Transistion £0.42 
16 Way Transistion £0.48 
20 Way Transistion £0.48 
26 Way Transistion £0.52 
34 Way Transistion £0.56 
40 Way Tronsistion £0.63 
50 Way Transistion £0.84 
Large Rang_e ot Connectors 
in stock - -Fully illustrated 
details on our web site 
inc. quantify discounts. 

D Ty p• Connecters 

:?-4rE,metyief----7* 
Solder Bucket SPDT 16A 250V £0.75 
9 Way Male Plu.9 £0.20 DC PI 0 7ID 350D 0 47 DPST 10A 250V £0.90 u9 - • • DPST 15A Red Neon £1.18 9 Way Female socket £0.20 DC Plug 1.3ID 3.4013 £0.32 DPST Amber Neon £1.25 
15 Way Male Plug £0.28 DC Plug 1.7ID 4.000 £0.47 DPST Green Neon £1.25 
15 Way Female S-ocket £0.29 DC Plug 1.7ID 4.7500 0.47 DPDT 10A 250V £0.90 
15 Way H.D. Plug £0.48 DC Plug 2.110 5.000 £0.25 
15 Way H.D. Socket £0.64 DC Plug 2.5ID 5.0013 £0.24 a 

23 Way Female 5-ocket£0.50 £0-44 DC Plug 3.1ID 6.30D £0.46 PCIMunting 23 Way Male Plug 
25 Way Mole Plug ,r, ..„, DC Line Socket 2.1mm £0.57 lA 24Vdc DPDT 5V £1.38 
25 WI Female Ski £'1-3..3-5 DC Line Socket 2.5mm £0.68 lA 24Vdc DPDT 12V £2.00 

DC Chassis Skt 2.1mm £0.44 3A 110V SPDT 6V £0.58 
UDC II bb" N•10,10,!! „n DC Cho 5.., Skt 2 5mm CO 41 3A 110V SPDT 12V £0.58 
9 Way Male Pluia .- t•ua IEC Mains 6A 2S0Vac 5A 110V SPDT 6V £0.72 
9 Way Female socket £0.93 5A 110V SPOT 12V £0.72 

- 5A 110V DPDT 6V £0.93 
5A 110V DPDT 12V £0.93 
5A 240V DPDT 6V £1.76 
5A 240V DPDT 12V £1.76 

10 Way Sacker £0.25 
14 Way Socket £0.35 
16 Way Socket £0.37 
20 Way Socket £0.37 
26 Way Socket £0.38 
34 Way Socket £0.39 
40 Way Socket £0.55 
50 Way Socket £0.80 
UDC Cable Mugs 
10 Way Plug £0.52 
14 Way Plug £0.58 
16 Way Plug £0.62 
20 Way Plug £0.66 
26 Way Plug £0.70 
34 Way Plug £0.80 
40 Way Plug £0.92 
50 Way Plug £1.12 

PCB Box 
Readers 

10 Way Straight 
14 Way Straight 
16 Way Straight 
20 Way Straight 
26 Way Straight 
34 Way Straight 
40 Way Straight 
50 Way Straight 
10 Way 90' 
14 Way 90° 
16 Way 90' 
20 Way 90' 
26 Way 90° 
34 Way 90° 
40 Way 90 
50 Way 90' 
PCB Latch 
Headers 

£0.23 
£0.33 
£0.32 
£0.41 
£0.55 
£13.68 
£0.75 
£1.03 
£0.32 
£0.39 
£0.42 
£0.63 
£0.82 
£0.81 
£1.17 

kiik£1 1 

U PP4 
10 Way Straight £0.41 
14 Way Straight £0.45 
16 Way Straight £0.51 
20 Way Straight £0.55 
26 Way Straight £0.73 
34 Way Straight 
40 Way Straight £0.92 
50 Way Straight £1.27 
10 Way 90" £0.46 
14 Way 90° £0.48 
16 Way 90'£ 0.54 
20 Way 90' £ 0.59 
26 Way 90' £0.81 
34 Way 90' £1.03 
40 Way 90* £1.23 
50 Way 90° £1.41 

OIL Headers 
-cAlikikeis • 

14 Way DIL 
16 Way DIL 
24 Way DIL 
40 Wcy DII 

£0.51 
£0.53 
C0.90 
El 37 

¿3 way moie Li. iV 

25 Way Female Sgocket£1.13 
IDC Crimp Tool £11.80 
Right Angled FbCB 3 Pin IEC Line Socket £1.08 10A 240V SPOT 6V £1.20 

3 Pin IEC Line Plu2 £1.78 10A 240V SPDT 12V £1.44 
3 Pin Chassis Soc et £0.55 

RFC tors 

BNC Plug 500 Solder 
BNC Plug 500 Crimp 
BNC Plug 750 Solder 
BNC Plug 750 Crimp 
BNC Chassis Socket 
F Plug Twist 
F Plug - Crimp 
INC Plug 500 Solder 
TNC Plug 500 Crimp 
INC Plug 750 Solder 
T NC Plug 750 Crimp 
UHF Plug 5mm Cable 
UHF Plug llmm Cable 
UHF Chassis Skt- Sqr 
UHF Chassis Skt- Rnd 
Extensive range of RF con-
nectors in stock inc.FME, 
SMA, Mini UHF' & N Ty e. 
Teenskeede 

£0.99 
£0.68 
£0.95 
£0.68 
£0.81 
£0.24 
£0.26 
£1.24 
£0.85 
£1.40 
£1.16 
£0.63 
£0.75 
£0.54 
£0.7 

Push Switches 

Miniature Round 
250mA 125V 28 x lOmm 
7mm 0 Mounting Hole 
Non Latching Push to Make 
Black, Red, Yellow, Green, 
Blue or White £0.23 
Non Latching Push to Break 
fe life e d  mara 0.24 

Sa  

39 x 15MM (-- 
1A 250V 

12mm 0 Mounting Hole 
Non Latching Push to Make 
Black, Red, Blue 
or White £0.60 
Latching -push On push Off 
Black, Red, Blue 
or White £0.65 
Rather Switches 
Miniature 

Colours Red, Black, Green, 13 x 19mm Mounting Hole 
Blue, White or Yellow SPST 4A 250V £0.57 
2mm Solder Plugs £0.18 SPST 6A Red Neon £1.65 
2mm Chassis Sockets £0.28 SPST 3A Red LED £1.92 
4mm Plugs - Solder £0.33 SPDT 6A 250V £0.75 
4mm Plugs - Screw £0.38 DPST 4A 250V £0.81 
4mm Stackable Plugs £0.40 DPST 4A Red Neon £1.10 
4mm Shrouded Plugs £0.74 DPST 3A Amber Neon£1.40 
4mm Chassis Sockets £0.24 QM 3A Qreen Neon £1.32 
4mm Binding Posts £0.46 itœndierel 
33mm Crocodile Clips £0.10 10(SP)22(DP) x 30mm 

Mounting Hole 
Fewer Connectors SPST 10A 250V £0.60 
DC Lew Voltage) SPST 16A 250V £0.75 

SPST 15A Red Neon £0.90 

9 Way Male Plug £0.33 
9 Way Female S-ocket £0.33 
15 Way Male Plug £0.39 
15 Way Female S-ocket£0.39 
15 Way H.D. Socket £038 88 PPiinn Chassisline P l u eiS kPl5P55152 ££31.2588 9M Gender Changer £1.73 
25 W MotePI _g £0 48 9F Gender Changer £1.73 new Female S-ocket£0 51 Tv. 25M Gender Changer £2.20 

9 Way Cover - Grey £0.29 
9 Way Cover - Block £0.3015  .. - 

Way over - rey . ... ... .,,,__ 
23 Way Cover - Grey £0.38 "'"""filmm're 5M Din - 6F Mini Din £ 1.73 23 Way Cover - Black £0.38 3A 125V lA 250V 

5mm 0 Mounting Hole 25 Way Cover - Grey £0.34 SF Din - 6M Mini Din £ 1.73 
£0.50 Testers / Feeds Ilexes 25 Way Cover - Black £0.37 SPST 5 x lOmm 

9 to 9 Cover / Case £0 80 SPOT 5 n lem £0.60 Mini Tester 7 LEDs £4.72 
25 to 25 Cover / Case £084 SPDT C/O 5 x lOmm £0.81 Check Tester 18 LEDs £6.32 
9 to 25 Cover / Case £0.80 DPDT 9.2 x lOmm £0.66 Enhanced+ Switches £15.18 

Misstates, 25D Patch Box M-F £2.64 
Audi. Connecters 6A 125V 3A 250V Anti-Static Wrist Strap£4.76 

6.2mm 0 Mounting Hole RS232 Surge Protector£5.43 
SPST 8 x 13mm £0.53 5A Surge Protector £5.20 

SPDT doff 8 x 13mm £0.60 4LeGeoife uatosck £10.50 
£ .53 13A Sul(' Protector £10.00 SPDT 8 x 13mm 

SPDT c/o Biased 2 way£0.97 
SPDT do Biased 1 way£1.04 
DPDT 12 x 13mm £0.72 
DPDT c/off 12 x 13mm £0.80 
DPDT do Biased 21iNt £1.28 
aritiaiased 1W £1.28 

10A 250V Push on terminals 
12mm 0 Mounting Hole 
SPST 18 x 30mm £1.28 
SPDT 18 x 30mm £1.31 
SPDT c/off 18 x 30mm £1.43 
DPDT 21 x 30mm £1.65 
DPDT c/off 21 x 30mm £1.68 

Slide Switches 

10A 240V SPDT 24V £1.44 
3 Pin Chassis Plug £0.72 Computer Accessories 
Way 'Wight Adapters 

c • Covers ""a 

2.5mm Jock Plug £0.25 
2.5mm Line Socket £0.16 
2.5mm Chassis Socket £0.20 
3.5mm Mono Plug £0.20 
3.5mm Mono Line Skt £0.30 
3.5mm Mono Chassis £0.14 
3.5mm Stereo Plug £0.35 
3.5mm Stereo Line Skt £0.37 
3.5mm Stereo Chassis £0.22 
. " Mono Plug £0.34 
/." Mono Line Socket £0.35 
ki` Mono Chassis Skt £0.37 
'4" Stereo Plug £0.40 
4" Stereo Line Socket £0.38 
X." Stereo Chassis Sld £0.38 
apt= Seen Plug £2.81 

Red Line Plug £0.20 
Block Line !Tug £0.20 
Yellow Line Plug £0.20 
White Line Plug £0.20 
Red Line Socket £0.20 
Black Line Socket £0.20 
Yellow Line Socket £0.20 
White Line Socket £0.20 
Red Chassis Socket £0.20 
Black Chassis Socket £0.20 
Gold Plated Plug Red £0.66 
Gold Plated Plug Black£0.66 
XL! Series - metal 

Miniature 
300mA 125V 
7 x 15mm Mounting Hole 
DPDT 7 x,23mm £0.18 
Standard 
IA 125V 
5.5 x 12mm Mounting Hole 
DPDT 12 x 35mm £0.27 
DPDT c/o 12 x 35mm £0.27 
Rotary Switilies 

3 Pin Line Plug £0.96 ..-.1%. 

3 Pin Line Socket £0.96 150mA 250V Make before 
3 Pin Chassis Plug £1.50 Break 22mm 0 
3 Pin Chassis Socket £1.49 9.8mm 0 Mounting Hole 
Neutrik Line Plug £179 1 Pole 12 Way £0.84 
Neutrik Line Socket £1.99 2 Pole 6 Way £0.84 
Neutrik Chassis Plug £2.13 3 Pole 4 Way £0.84 
Neutrik Chassis So ket£2 32 4 Pole 3 Way £084 

Tel: 0191 2514363 Fax: 0191 2522296 

25F Gender Changer £2.43 
9 Male • 25 Female £1.73 
9 Female - 25 Mole £1.73 
9M - 6 Mini Din Male £2.48 
9F- 6 Mini Din Female£2.23 

1.5m Printer Lead £2.55 
2m BD Printer Lead £2.98 
5m BD Printer Lead £4.98 
10m BD Printer Lead £9.88 
2m IEEE1284 Printer L £4.38 
5m 1EEE1284 Printer L £8.13 
10m IEEE1284 Printer £ 16.13 
Serial Printer 25M-9F £4.88 
Serial Prinjer 21L2Z£4.38 
HMI Medeas 
9 Female - 9 Female £4.38 
25 Female- 25 Female£6.48 
9 Female - 25 Female £4.38 
98.W to 9_ &25f £4.88 
Modem Leads 
25Male to 9Female £4.08 
îh5cMLUI2erismale £3.78 

liretreiXa to 25M £3.88 

25Male to 25Male £3.60 
36Male tpaeje £2.60 
Internal 
Floppy Cable A/8 £2.28 
Hord Disk 2xIDE £1.65 
Hard Disk 2xATA66 £3.38 
Power 31i-2 x 314 £1.88 
Power 51.-2 x 51. £1.50 
Power 5'4-2 x 3'h £1.88 
Power 5'4-315,5'4 £1.88 
NIMWOrkin. 

BNC T Piece FMF £1.71 
BNC Coupler F £0.81 
BNC Ratchet Crimper£15.68 
500 BNC Terminator £0.98 
Thinnet Cable per m £0 38 

Boxes & Cases 
Many more sizes available 

General Purpiiie Plastic 
75 x 56 x 25mm 

Ill x 57 x 22mm £££ 1.:991299 
75 x 51 x 22mm 

79 x 61 x 40mm £1.70 
100 x 76 x 41mm £1.79 
118 x 98 x 45mm £2.08 
150 x 100 x 60mm £2.77 
1M x 80 x_Omgri £2.72 
Dlemsd 
50 x 50 x 31mm 
100 x 50 x 25mm 
112 x 62 x 31mm 
120 x 65 x 40mm 
150 x 80 x 50mm 
121 x 95 x 61mm 

viti lLt Vitt 
Price per 305mm ( lft) 
10 Way Grey Ribbon 
16 Way Grey Ribbon 
20 Way Grey Ribbon 
26 Way Grey Ribbon 
34 Way Grey Ribbon 
40 Way Grey Ribbon 
50 Way Grey Ribbon 
60 Way Çr Ribbon 
Issiesemellext C 
Per 50g (2oz) err 500g reels available 
14 WIG Enamelled 
16 SWG Enamelled 
18 SWG Enamelled 
20 SWG Enamelled 

£2.67 
£3.50 
£4.18 
£4.61 
£6.56 
£7 06 

£0.10 
£0.17 
£0.24 
£0.29 
£0.38 
£0.49 
£0.52 0.64 
Yfire 

£0.97 
£0.97 
£0.97 
£0.97 

22 SWG Enamelled £1.01 
24 SWG Enamelled £1.12 
26 SWG Enamelled £1.14 
28 SWG Enamelled £1.22 
30 SWG Enamelled £1.24 
32 SWG Enamelled £1.25 
34 SWG Enamelled £1.27 
36 SWG Enamelled £1.29 
38 SWG Enamelled £1.55 
T40 SWQ Enamelled_ £1.84 
inned Capper Wire 

Per 50g (2oz) Reel 
500a reels available 
14 WIG Tinned £0.97 
16 SWG Tinned £0.97 
18 SWG Tinned £0.97 
20 SWG Tinned £1.01 
22 SWG Tinned £1.01 
24 SWG Tinned £1.03 
26 SWG Tinned £1.03 
24 WIG Tinned_ £1.03 
Equipment ItHre 
Black, Brown, Red, Orange, 
Yellow, Green, Blue, _Purcile, 
Grey & White. Per 100m 
Solid 1/0.6mm £2.67 
Stranded 7/0.Te £2.44 
Extra Flex 
Block, Brown Red, Yellow, 
Green Blue & White. 
25m 5S/0.1mm Cable £2.16 
Black & Red 20A lkV Dou-
ble Insulated. 
10m 260/0.07mm £7.20 

Can 
32,768KHz 
ItC.49/11Cesci 
1.8432MHZ 
2.0MHZ 
2.4576MHz 

£0.39 

£1.08 
£1.01 
£0.84 

3.2768MHz £0.51 
3.579545MHz £0.41 
3.6864MHz £0.41 
4.0MHz £0.41 
4.194304MHz £0.41 
4.433619MHz £0.41 
4.9152MHz £0.41 
6.0MHz £0.41 
6.144MHz £0.41 
7.3728MHz £0.41 
8.0MHz £0.49 
8.867238MHz £0.39 
10.0MHz £.38 
11.0MHz £0.40 
11.0592MHz £0.41 
12.0MHz £0.41 
14.7456MHz £0.41 
16.0MHz £0.41 
20.0MH.. £0.42 

Also in stock 
Low Profile Crystals 
2 & 3 Pin Ceramic 

Resonators 
Details on our web site 

Otto Electronics 
LDS 
a White 900mcd £2.13 

3,1,71 Red Led £0.07 
3mm Green Led £0.09 
3mm Yelow Led £0.09 
3mm Orange Led £0.10 
3mm Blue 40mcd £0.78 
3mm Blue 60mcd £0.78 
3mm Blue 100mcd £0.96 
3mm Blue 550mcd £0.96 
5mm White 300mcd £0.69 
5mm White 1100mcd £2.05 
3mm Bi-Colour £0.15 
3mm Tri-Colour £0.24 
5mm Red Led £0.07 
5mm Green Led £0.08 
5mm Yelow Led £0.08 
5mm Orange Led £0.10 
5mm Blue 60mcd £0.78 
5mm Blue 80mcd £0.78 
5mm Blue 100mcd £0.78 
5mm Blue 450mcd £1.12 
5mm Blue 1000mcd £1.12 
5mm Red Flashing £0.37 
5mm Green Flashing £0.37 
5mm Yellow Flashing £0.37 
5mm Bi-Colour Led £0.15 
5_mm Tri-Colo ar Led £0.15 
7 Segment Displays 
0.56"Red C.Cathode £0.65 
0.56" Red C.Anode £0.65 
0.3" Red C.Cathode £0.65 
0.a" Red C Anode £0.65 
infra Red Devices 
3mm IR Emitter £0.15 
5mm IR Emitter £0.30 
3mm Photo-Transistor £0.15 
5mm Photo-Transistor £0.52 
Photo Diode £0.76 
4N25 Opto-Coupler £0.25 
4N26 Opto-Coupler £0.36 
4N32 Opte-Coupler £0.36 
6N135 Opto-Coupler £0.96 
6N136 Opto-Coupler £0.85 
6N137 Opto-Coupler £0.90 
6N138 Opto-Coupler £0.84 
6N139 Opto-Coupler £0.90 
CNY17-1 0-Coupler £0.38 
CNY17-2 0-Coupler £0.32 
CNY17-3 0-Coupler £0.48 
IS-74 Opto-Coupler £0.40 
ISD-74 Opto-Coupler £1.02 
ISQ-74 Opto-Coupler £1.41 
MOC3020 Opto-Triac£0.49 
MOC3041 Opto-Triac£0.72 
Mini LDR £0.34 
ORP12 LDR £1.10 

CCTV Camera Modules ik Systems 
cmos a CCD camera modules, wide range of units in-
cluding Black & White, Colour, Micro-Miniature, Sub-
Miniature & Miniature. 

CMOS Mack a White 
Sub-Miniature (24 x 24 x 27mm) 110k Pi 
Lens 3.6mm F1.4 > 1.9 Lux 
Power 12Vdc 50mA 
660-800 £23.78 + vat 
Miniature (35 x 35 x 28mm) 100k Pixel 
Lens 3.6mm F1.4 >0.5 Lux 
Power 12Vdc 40mA 
660-800 £21.56 + vat 

CCD Mack a White 
Pinhole (32 x 32 x 14mm) 

*PP
Sensor 298k Pixel >1.0 Lux Lens 3.7mm F1.2 90° 
Power 12Vdc 110mA 
660-$1212921 + vat 
Pinhole+Audio(32 x 32 x 28mm) 
Sensor 298k Pixel > 1.0 Lux 
Lens 3.7mm F1.2 90' 
Power 12Vdc 120mA 
660-816 /32.18 + vat 

CMOS Colour 
Miniature + Audio (31 x 31 x 28mm) 
Sensor 270k Pixel >7 Lux 
Lens 7.8mm F1.2 56' 
Power 12Vdc 30mA 
660-840 £38.61 + vat 

Full ronge & detailed specs. availab e upon request. 
Complete outdoor systems also stocked. Including PIR 
triggered, Multiple camera & Auto video start units. 
Prices from £27.65 inc cable, PSU & fixings.  

Tochnie,a1 books St CD ROM. 
Data Table & Equivalent charts from ICA 
Characteristics, pin outs, equivalents & sele 
tables for semiconductors are available as pa 
per books or on CO ROM. Demo version ofa 
the CD ROMs & full details of the complete 
range are available from our web site 

Full details of UK, European or World-
wide Order information on our web site. 

Email: sales@esr.co.uk http: //www.esr.co.uk 
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WE'VE GONE 
By the time you read this we won't be there! Again? someone asked me the other day. 

Well it is seven years since we did it last and seven years before that — and seven ... Yes, it 
has become repetitive and the interesting thing is that something significant has happened 
to the magazine roughly every seven years since the birth of PE back in 1964. If you care 
to read The History of EPE on our UK web site you will get the full picture. 
The last time we moved our UK editorial office it was into larger premises to accommodate 

our expanding publishing "empire", this time it is for commercial reasons (we will own the 
building). Of course. the message we need to get across is that even though we are not there 
anymore it's business as usual, so please note our new address, telephone and fax numbers. 
Anything sent to the old address will be redirected by the Post Office but, of course, it may be 
delayed in that process. 

WE'RE STAYING 
The move does not affect our advertising office so please continue to use the same address 

and telephone numbers for Peter Mew — our Advertisement Manager. Also all the E-mail 
and web site addresses remain unchanged, thanks to technology — pity technology won't yet 
allow us to keep our editorial phone and fax numbers, even though we are only moving 
about three miles up the road. 

PLCs 
Programmable Logic Controllers ( PLCs) are a subject that readers have occasionally 

asked us about. They are presently only really of interest to those in industry where they are 
used to control a vast range of manufacturing processes. Because of this, we do not feel that 
in-depth articles on these devices are appropriate for EPE. However, Owen Bishop's article 
in this issue gives an overview of what they are, how they work and where they might be 
used. We hope it helps your understanding. 

SUN'S UP 
This issue also sees the start of an interesting series of Perpetual Pmjects powered by the 

sun. The research that the designer has undertaken to reduce circuit power consumption has 
thrown up some interesting results that could be of use to any designer. Even if the projects 
themselves are not of interest to you, the opening part of the series is well worth reading. 
(As if you would not read every page 
of EPE anyway!) 
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Copies of EPE are available on subscription anywhere 
in the world (see below), from all UK newsagents 
(distributed by COMAG) and from the following 
electronic component • etailers: Omni Electronics and 
Yebo Electronics (S. Africa). EPE can also be pur-
chased from retail magazine outlets around the world. 
An Internet on-line version can be purchased and 
downloaded for just $9.99(US) per year available 'rom 
www.epemag.com 
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UK: 6 months £ 14.50, 12 months £27.50, two years 
£50; Overseas: 6 months £17.50 standard air service or 
£27 express airmail, 12 months £33.50 standard air ser-
vice or £51 express airmail, 24 months £62 standard air 
service or £97 express airmail. 
Oniine subscriptions, for downloading the magazine via 
the Internet, $9.99(US) for one year available from 
www.epemag.com. 
Cheques or bank drafts (in £ sterling only) payable to 
Everyday Practical Electronics and sent to EPE Subs. Dept., 
Wimborne Publishing Ltd. 408 Wimborne Road East, 
Fei ndown, Dorset BH22 9ND. Tel: 01202 873872. Fax: 01202 
874562. E-mall: subs@epemag.wimborne.co.uk. Also via 
the Web at: http://www.epemag.wImborne.co.uk. 
Subscriptions start with the next available issue. We accept 
MasterCard, Amex, Diners Club, Switch or Visa. (For past 
issues see the Back Issues page.) 

BINDERS 
Binders to hold one volume ( 12 issues) are available 
from the above adcress. These are finished in blue 
p.v.c., printed with the magazine logo in gold on the 
spine. Price £5.95 plus £3.50 p&p (for overseas readers 
the postage is £6.00 to everywhere except Australia 
arid Papua New Guinea which cost £ 10.50). Normally 
sent within seven days but please allow 28 days for 
delivery - more for overseas. 

Payment in £ sterling only please. Visa, Amex, Diners 
Club, Switch and MasterCard accepted, minimum card 
order £5. Send, fax or phone your card number and 
card expiry date with your name, address etc. Or order 
on our secure server via our UK web site. Overseas 
customers - your credit card will be charged by the 
card provider in your local currency at the existing 
«change rate. 
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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 commerc.al 
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 result 
from illegal use or ownership. The laws vary 
from country to country; readers should check 
local laws. 
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Constructional Project 

STEREO/ 
SURROUND 
SOUND AMPLIFIER 
MAX HORSEY and TOM WEBB   

An inexpensive, easy to build, stereo 
amplifier that can also produce 
pseudo surround sound when used 
with an existing stereo amplifier. 

Gives a "true" 1W r m.s. per channel output 
from a 12V supply 

T
HIS Stereo/Surround Sound Ampli-
fier is a simple system based on a 
TDA2822M amplifier i.c. and is 

rated at 1 watt per channel. At first sight 
this may appear puny, but note that this is 
a genuine watt, in other words it is an r.m.s. 
measurement. When driven from a 12V 
supply there will be plenty of sound. 

FIGURES AND LIES 
There are a number of different ways of 

measuring the power output from an 
amplifier. A good Hi-Fi store will only 
quote r.m.s. figures. These are mathemati-
cally based and provide a clear and accu-
rate guide to the output. 
Some dealers may prefer to quote "Peak 

Power". This is higher than r.m.s. power. 
Another misleading term is "Music 
Power" (whatever that means), but the 
most outstanding use of phoney figures 
must be "Peak Music Power Output 
(PMPO)". 
Many computer speakers with integral 

amplifiers are quoted in terms of PMPO. 
When the author bought a pair of comput-
er speakers with internal amplifiers rated at 
100W PMPO, the actual r.m.s. power was 
found to be less than I W 

ANOTHER MYSTERY 
Another wattage mystery is how the 

power output actually affects the loudness 
of the sound. You may think that 2W 
(r.m.s.) will be twice as loud as 1W 
(r.m.s.). This is not the case, since power 
output needs to be many times higher for 
an appreciable increase in loudness. So 
you would need to increase to 10W to 
notice much difference. Put another way, 
1W (r.m.s.) per channel will sound much 
louder than the figure implies. 

SYSTEM DETAILS 
The block diagram of the Stereo/ 

Surround Sound Amplifier system is illus-
trated in Fig. 1. Note that this project only 
comprises of the parts within the heavy 
borders. The other blocks represent your 
existing system. 
The amplifier is designed to amplify a 

stereo Line signal from any standard 
source such as a CD-player, tuner, video 
recorder, mini disc player. It does not 
include a pre-amplifier and is therefore 
not suitable for a record deck or micro-
phone. 

SURROUND SOUND 
If you already have a stereo amplifier, 

then this 1W amplifier project may be used 
to extract a pseudo surround sound signal, 
and the p.c.b. includes provision for addi-
tional resistors and a capacitor i.e. the 
Surround Sound Extractor. 
The cost of the surround sound compo-

nents is less than 50p, and should not be 
confused with Dolby Surround, Dolby 
Pro-Logic, Dolby Digital, or DTS sound! 

But the effect — considering the modest 
cost — is quite convincing. 
When hooked up to an existing amplifi-

er, our surround extractor amplifies the dif-
ference between the signals applied to the 
main stereo speakers. If the sound is com-
ing from the centre, the two stereo speak-
ers will be delivering identical signals, and 
these will not be amplified by the extractor. 
If the main stereo speakers are 180 degrees 
out of phase, the sound will be amplified 
by the extractor and delivered via the rear 
speakers. 
Of course, the sound field will not be as 

accurate as a fully-fledged surround sound 
processor, but it will be much better than 
driving rear speakers in parallel with the 
front speakers. 

Note that this amplifier cannot drive your 
front and surround speakers at the same 
time. It is one or the other If you do not 
already have a stereo amplifier; you will 
need to build two amplifier circuits and 
operate them from separate power supplies. 

SWITCHED OPTION 
The block diagram of Fig.l shows how a 

switch may be employed so that the amplifier 
circuit can be used as a normal amplifier, or as 
a surround sound amplifier. When the switch 
is open the amplifier is in normal stereo 
mode. Hence if you do not wish to include the 
surround sound option, the switch and "sur-
round extractor" can be omitted. 
When the switch is closed, the `"sur-

round extractor" is selected. Note that the 
two ordinary left and right stereo inputs are 

STEREO OUTPUT 

FROM LINE OUTPUT 
OF CD PLAYER ETC 

LEFT 

RIGHT 

EXISTING AMPLIFIER 

SPEAKER OUTPUT 

S2 0 

SURROUND SOUND 
EXTRACTOR STERE°1SURR°U ND 

AMPLIFIER 

LEFT 
SPEAKER 

_„1 RIGHT SPEAKER 

Fig. 1. System block diagram for the Stereo/Surround Sound Amplifier. The heavy 
boxes show what is included in this circuit, plus the selection switch S2. 
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now joined together. So if you leave the 
switch in this position and use the amplifi-
er to amplify line signals, they will be 
combined into a mono signal. 

If you only require this circuit as a sur-
round extractor, the switch can be omitted 
and the connections permanently wired as 
discussed later. 

SUMMING UP 
When the switch is open (or omitted) 

the circuit behaves as an ordinary stereo 
amplifier for use with signals from the 
Line outputs of CD players etc. The speak-
ers will be at the front. 
When the switch is closed the circuit 

must be used with an additional amplifier. 
The additional amplifier powers the front 
stereo speakers, and the circuit drives the 
rear speakers. Both rear speakers wil; 
deliver the same "pseudo surround' 
sounds. 

MAIN CIRCUIT 
The full circuit diagram for the 

Stereo/Surround Sound Amplifier is 
shown in Fig.2. Some people enjoy the 
challenge of designing a transistor amplifi-
er from first principles, but if you require a 
system that is inexpensive and reliable, an 
amplifier based on an integrated circuit 
(i.c.) is the best option! 
The i.c. chosen for this circuit is the 

TDA2822M. It is particularly unfussy 
about layout, operates on a supply of 
between 3V and 15V and provides a gen-
uine 1W r.m.s. per channel. 

It only requires six capacitors and two 
resistors, namely CI to C6 and RI and R2. 
These provide decoupling and stability for 
ICI. Overall circuit decoupling is provided 
by electrolytic capacitor C7. 

Overall vol-
ume control is provid-
ed by VR la and VR lb. This 
is a stereo-ganged potentiometer 
so that a single control knob operates 
both Left and Right channels in unison. 

SOUND EXTRACTOR 
The Surround Sound Extractor part of 

the circuit is shown inset in Fig.2, and may 
be omitted if not required. The "positive" 
speaker outputs from your additional 
amplifier are employed. The extractor cir-
cuit draws very little current, and will not 
affect your existing speakers in any way. 
One of the positive speaker outputs is 

connected to OV in the circuit. The other 
positive speaker output is connected via a 
potential divider made from resistors R3 
and R4. The potential divider attenuates 
(reduces) the signal and ensures that the 
circuit has no effect on the existing ampli-
fier and speaker system. 
The signal is now applied to capacitor 

C8 which removes any d.c. which may be 
present. The value of C8 is not critical, and 
although a value of 1,uF is suggested, 

a lower value - down to 
say 100nF - should be accept-
able. The only effect will be to reduce the 
bass content in the rear speakers, but since 
bass is less directional this is not likely to 
be significant. Note that the capacitor must 
be non-polarised i.e. do not use an elec-
trolytic type. 
Do not connect anything to the nega-

tive speaker terminals of your existing 
amplifier (apart from your existing 
speakers of course). 

Notice that the signal fed via C8 and 
switch S2 to the circuit will represent the 
difference between the positi‘e output ter-
minals of your existing front speakers. So 
the voice of a singer standing in the middle 
of the stereo field will not appear through 
the rear speakers. Sounds completely out 

LEFT INPUT 
PLI «mom  

SCREEN VRIa 47k LOC.; 

iCi a TOA2822M 

VR1t,‹ 47k LOG e> 

elb TDA2822M 

C3 
470g 
+n. 

C4 4741 
RIGHT OUTPUT LEFT OUTPU1 

RI 
4c27 

lu ul 

Ce 
100n 

R2 417 

Si ION/OFF 

SKI 
9%, 0 12V 

—A 

SURROUNC NPIJTS FROM SPEAKER R4 POSITIVE TERMINALS 10(' OF EXISTING AMPLIFIER 4TFRFO,SURF. 

POWER SUPPLY 

Fig.2. Complete circuit diagram for the Stereo/Surround Sound Amplifier. The surround sound extractor components are those 
within the boxed area. The "surround" inputs must only be taken from the speaker positive terminals. 
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of phase via the front speakers will be 
amplified and directed also through the 
rear speakers. This will include rear sound 
effects as used in modern films. 

Sounds directed off centre will also 
appear via the rear speakers and although — 
strictly speaking — this is an error, in prac-
tice it should not present a problem. 

OPTIONS 
The printed circuit board (p.c.b.) compo-

nent layout, including the "surround" com-
ponents, together with a full-size underside 
copper foil master for the Stereo/Surround 
Sound Amplifier is shown in Fig.3. This 
board is available from the EPE PCB 
Service, code 304. 
The interwiring details from the circuit 

board to the off-board components is also 
shown in Fig.3. If you only require the 
circuit as an ordinary stereo amplifier, 
then omit components R3, R4, C8 and 
switch S2. If you only require the circuit 
as a surround sound extractor, then omit 
switch S2 and link the connections as 
shown in Fig.4. 

If you require both options (remember 
that you cannot use both at the same time) 
then fit all components and selector switch 
S2. This switch allows you to quickly 
select between using the circuit as a stereo 
amplifier, or as a surround extractor for the 
rear speakers. 

CONSTRUCTION 
The printed circuit board is designed to 

take the dual stereo Volume control VR1. 
Begin construction by checking that the 
control does fit and that the holes in the 
p.c.b. are large enough. If the control does 
not fit, or if you would prefer to use two 
separate controls for the Left and Right 
channels then a set of wires may be used to 
link the p.c.b. with the controls. Either way, 
do not solder in the control(s) at this stage. 

Solder in the smallest components first, 
such as resistors and the 8-pin d.i.l. socket 
for ICI. Fit the smallest capacitors C5 and 
C6 (and C8 if required). These may be fit-
ted either way round. Now fit the larger 
electrolytic capacitors taking care with 
their polarity. The negative side of each 
capacitor should be indicated down the 
side of its casing and its longer lead usual-
ly indicates positive. 

Next solder in position the potentiome-
ter (Volume control), either directly into 
the p.c.b. or via wires. If you have a poten-
tiometer which will fit directly into the 
p.c.b., then the circuit board will not 
require any additional fastening when 
housed inside a case. 

Insert terminal pins for the various 
"lead-off" wires. The circuit may be con-
nected to the Line output from a CD-play-
er etc. either directly via twin-screened 
cable, or via plugs and sockets as shown in 
Fig.3. Ensure that the screen of the cable 
(i.e. the wire "mesh" which surrounds the 
inner insulated wire) is connected to the 
OV side of the circuit. 
The speaker connections can be made via 

a speaker terminal block, SIC, as shown. 
Note that this is fitted from the outside of the 
case, so do not solder it at this stage. 

If you are using the circuit to drive rear 
speakers you will need to link the "sur-
round inputs" to the positive speaker ter-
minals of your existing amplifier. This can 
be achieved with ordinary wires. 

Completed p.c.b. showing the stereo pot mounted on the board. 
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Fig.3. Amplifier printed circuit board topside component layout, wiring and full size 
copper foil master pattern. 
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The circuit board is held in position on the front panel by the dual-ganged potentiometer mounting bush and nuts. 

Fig. 4. Amplifier used as a surround sound extractor and to drive the rear speakers. 
Switch S2 is omitted and link wires inserted as shown. 

TESTING 
Connect some loudspeakers (4 ohm to 8 

ohm are ideal) to the amplifier. (Note that — 
unlike some amplifier designs — it does not 
matter if a speaker output is left open cir-
cuit i.e. not connected). 

Stereo 
Set switch S2 ( if used) to Stereo. Power 

up the circuit and apply a test signal from a 
"Walkman" etc. A Line output is ideal, 
though a headphone output will work if no 
alternative is available. 

Check that all is well and that the two 
stereo channels are separate. Test this by 
disconnecting one of the stereo line inputs. 
The appropriate speaker should go silent. If 
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both speakers continue working, it is likely 
that the left and right channels are joined 
somewhere. For example, you may have 
switch S2 set wrongly 

Surround 
Set switch S2 to the Surround position 

and connect the Surround Inputs to the Red 
(a-) connectors of the Left and Right speak-
ers of your existing amplifier. 

Try to test with a recording from a film 
soundtrack or solo artist. You should 
notice that sounds (such as dialogue) from 
the centre of the front stereo field are hard-
ly audible via the rear speakers. But sounds 
off centre are amplified more, and effects 
sounds are amplified the most. 

It may not be Dolby Pro-Logic 
but the effect - considering 
the modest cost - is quite 

convincing. 

COMPONENTS 
Resistors 

R1, R2 4527 (2 off) 
R3 1k 
R4 10052 

Al 0-25W 5% carbon film 

See 

TALK 
page 

Potentiometer 
VR1 47k dual-ganged (stereo) 

rotary carbon, p.c.b. 
mounting, log. 

Capacitors 
Cl, C2 
C7 100u radial elect. 16V 

(3 off) 
C3, C4 470,u radial elect. 16V 

(2 off) 
C5, C6 100n ceramic (2 off) 
C8 1ki any non-electrolytic 

type, such as polylayer 

Semiconductors 
lc -1 TDA2822M 1W stereo amp. 

Miscellaneous 
Si on/off toggle switch 
S2 cLp.d.t. toggle switch 
SK1 2-5mm d.c. power socket, 

chassis mounting 
SK2 4-way, spring-loaded, 

loudspeaker connector 
block 

PL1, PL2 phono plug (2 off) 

Printed circu't board available from the 
EPE PCB Service, code 304; sloping 
front case, size 160mm x 100mm x 
60mm; 8-pin di.l. socket; plastic knob; 9V 
to 12V battery or regulated mains power 
supply adaptor (300mA or more); 
screened cable; multistrand connecting 
wire; solder pins ( 15 off); solder etc. 

Approx. Cost 
Guidance Only 

excluding case & batt./p.s.u. 
£15 
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Completed amplifier housed in a sloping-front case and 
showing the power input socket and the spring-loaded loud-
speaker connecting blocks. 

BOXING UP 
The prototype unit was housed in a slop-

ing front case measuring approximately 
16cm by 10cm and 6cm deep at its highest 
point. The front panel layout and general 
positioning of components within the case 
can be seen in the photographs. The pho-
tographs also show how the p.c.b. may be 
housed in a standard case. 
You may wish to use a similar case and 

front panel layout as shown, in which case 
you can make up a "dummy" front panel 
from stiff cardboard (it's easier to cut, drill 
and modify) to check that the front panel 
components will fit into the case without 
clashing with any other side-mounted 
components. Using the card as a template, 
place it over the front panel of the case and 
drill the 3 holes for the switches and poten-
tiometer. (This assumes that you require 
all the options as described earlier). 

(Above right) 
Completed 

amplifier housed 
in a standard 
plastic case. 

(Right) The circuit 
board is a neat fit 

in a standard 
plastic case 

Drill suitable holes in the sides of the 
case for the speaker connector (SK2), 
power input connector (SK1) and audio 
input wires. Alternatively you could use 
connectors for the audio input, in which 
case drill the appropriate holes for the 
connectors. 

Once you have drilled out the front panel, 
you can letter it, possibly using "rub-down" 
transfers, or you can make up a second thin 

card "overlay" with lettering on it. This can 
be positioned on the panel, the required 
holes punched in the card and the switches 
and potentiometer bolted in place. 
Now complete the final wiring from the 

p.c.b. to the speaker connector and power 
socket. Ensure that the polarity of the 
power supply correctly matches the power 
socket and conduct a final test of the 
amplifier. El 
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Virtual System Modelling 

Build It In Cyberspace 

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 so in real time. * 
• CPU models for PIC and 8051 and series 

micro-controllers available now. 68HC11 
comming soon. More CPU models under 
development See website for latest info. 

• Interactive device models include 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 anc 
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 SP10E3F5 mixed mode circuit simulator. 
• CPU and interactive device models are sold separately - 

build up your VSM system in affordable stages. 
• ARES Lite PCB Layout also available. 

el« t••••••• 

cbcenen 
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*E g PROTEUS VSM can simulate an 8051 clocked at 12MHz on a 300MHz Pentium II. 

Electronics 
Write, phone or fax for your free demo CD - or email info@labcentercc.uk. 
Te!: 01756 753444). Fax: 01756 752857. 53-55 Main St, Grassington. BD23 5AA. 



News A roundup of the latest Everyday 

111 111 News from the world of 
electronics 

PC USERS CAN HELP MEDICAL 
RESEARCH 

Anyone with a fast PC can use it to analyse medical research data and help discover 
potential new drugs. Barry Fox reports 

FOR most of the time, most PCs are 
idling. Either they are doing no work at 

all, or only a fraction of the processor 
power is being used by wordprocessor, 
E-mail or database software. 
The idea of exploiting this spare 

capacity dates back at least three years, 
when SETI, the Search for Extra-
Terrestrial Intelligence (once funded by 
the US Government but now a cash-
strapped voluntary League) started using 
idle computers and obsolete satellite sys-
tems to look for recognisable patterns in 
radio signals received from space. A 
regular pattern could signify distant 
intelligence. 

Peer-to-peer analysis 
United Devices of Austin, Texas, has 

now joined with chipmaker Intel and the 
National Foundation for Cancer 
Research and Department of Chemistry 
at Oxford University, to use "peer-to-
peer" computing for analysing the char-
acteristics of possible new drugs. The 
challenge is to check hundreds of mil-
lions of molecular structures for their 
ability to match and block the proteins 
which are critical to the growth of can-
cers, such as leukaemia. 
This is obviously a "good cause" and 

anyone with a PC can go to www.inteL 
corn/cure or www.ud.corn/home.htm and 
download a computer program which down-
loads possible drug structures and runs jig-
saw-match checks on them. 
The PC runs the program in the back-

ground, when it would otherwise be idle — 
rather like a screen saver. Once the jigsaw 
check is complete, which should normally 
take a day or so, the program sends the 
results back to United Devices Data Centre 
and requests a new package of data to 
check. This happens automatically when 
the user goes onto the Internet to look at 
any other site. 

Virtual supercomputer 
Intel predicts that worldwide downloads 

will eventually involve millions of partici-
pants and generate a virtual supercomputer 
which is ten times more powerful than any 
of the world's existing super computers. 
Because large projects are broken down 

into smaller tasks, the proprietary drug 
information should remain secure. 
Hopefully the involvement of Intel guaran-
tees security against viruses. But does the 
program slow down a PC by soaking up 
processing power? No, assures Daven 
Oswalt of Intel. 

"When applications are being used, these 
peer-to-peer programs stay on the 
sidelines, so as not to interfere at all with 
the user's main application processing. It is 
only at moments when a user is not 
engaged in processing that the peer-to-peer 
program computes. This could be when a 
user steps away to do something else, but 
leaves the PC on, or when he or she is at the 
computer but momentarily not using any 
processing power — not inputting anything 
that requires a response from the computer, 
for example. 
"Having a more powerful PC not only 

means faster user application processing, 
but also faster processing of any peer-to-
peer applications that are resident on the 
PC, such as any philanthropic peer-to-peer 
program." 
United Devices also assures: "The UD 

Agent will never interfere with your abil-
ity to use your own computer. Most com-
puters never use all their resources — it is 
estimated that up to 90 per cent of the 
processing power of an individual PC 
goes unused. The United Devices distrib-
uted computing model is based on the 
ability to utilize this idle capacity from 
individual computers." 

But poorly documented 
There is no reason to doubt these assur-

ances, but the program is very poorly 
explained. Users only find out by trial, 
error and exploration that there are options 
to tweak the way the program runs, for 
instance displaying graphics which show 
the molecules being checked. 
The program does not explain what it is 

doing on the Internet and why it sometimes 
tries to force a connection and cost the PC 
owner money on-line while uploading 
results and downloading more data. This can 
be very disconcerting for casual users who 
are worried about viruses. Also, only the 
highest speed Pentium PCs will be able to 
plough through the millions of calculations 
in a reasonable time. Slower PCs will still be 
at a few per cent of the task after days. 
There is no information offered on how 

to get rid of the agent, but this can be done 
with the usual Windows Settings, Add and 
Remove Programs options. 

If Intel, United Devices and Oxford 
University want people to volunteer their 
resources they should surely pay them the 
courtesy of offering a better explanation of 
what the UD Agent software is doing while 
it lives inside a PC 

UNIVERSAL PROGRAMMER 

The LabTool-48 is an "intelligent" universal device programmer which works through your 
PC's parallel port. It features a 48-pin universal pin driver and an expandable TTL pin driver 
and supports over 3000 different devices, including memory, logic and single-chip. It can 
handle all of Microchip's PIC series. The literature received states "no adaptor required for 
any DIL device up to 48 pins — guaranteed". 
Device types catered for are PROM, EPROM, EEPROM, Flash, Serial PROM, NVRAM, 

PAL, GAL, CEPAL, PEEL, CPLD, EPLD, OTP and Flash microcontrollers. Operations 
include read, blank check, device insertion/contact check, verify, checksum, EEPROM ID 
check, compare, erase chip, function test, program, memory protect, device configuration 
setting, device search, edit buffer, mass production mode, modify vector, serialization, H/L 
byte buffer swap, buffer search. 
For more information contact Burn Technology Ltd., Dept EPE, Winfrith Technology 

Centre, Building C51, Dorchester, Dorset DT2 8DH. Tel: 01305 852090. Fax: 01305 851940 
E-mail: sales@ burntec.com. Web: www.burntec.com. 
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PICS ON-SCREEN 
WEBSITE 

SIMON Blake of the BlackBoxCamera 
Company wants you to know about his 
company's website and their new product, 
the PIC16F84-STV5730A On Screen 
Display (OSD) project board. 
He tells us the STV5730A is an OSD 

widely used in VCRs for displaying on-
screen programming menus. Combining 
this device with a 16F84 gives it the abili-
ty to display text and graphics characters 
on any TV or video monitor. The product 
provides the hardware and software to 
create both simple and complex OSD 
applications, and the website provides free 
development resources. 
For more information contact The 

BlackBoxCamera Co. Ltd., Dept EPE, 
Unit U7, Lenton Boulevard, Nottingham 
NG7 2BY. Tel/Fax: 0700 2522526. E-mail: 
Simon.Blake@STV5730A.co.uk. Web: 
www.STV5730A.co.uk. 

Greenweld's Bargains 
BY the time you read this Greenweld's 
new 32-page May catalogue should have 
been published. We know that as usual it 
will have a good selection of the bargains 
for which Greenweld are renowned 
(Greenweld — Home of Bargains is the slo-
gan on their last newsletter received). 
Greenweld's bargain lists are well-worth 

obtaining — ask for your copy now! 
Greenweld Ltd., Dept EPE, PO Box 144, 
Hoddesdon EN 1 1 OZG. Tel: 01277 
811042. Fax: 01277 812 419. 
E-mail: bargains @greenweld.co.uk. 
Web: www.greenweld.co.uk. 

Voice of the Crystal 
QUITE likely many of you will consider 
Crystal Radio to be an almost forgotten 
stepping stone on our tortuous route to 
achieving today's electronics technology. 
It is, though, a technology that can still be 
experimented with and rewarding results 
achieved. 
To emphasise the point, we were recent-

ly sent a rather delightful book written and 
illustrated by H. Peter Friedrichs, called 
The Voice of the Crystal. Peter comments 
that while his book fits into the genre of 
crystal radio, it goes beyond that and "it's 
quite unlike any you've seen before". It 
introduces radio theory in simple layman's 
terms and then proceeds to demonstrate 
how to build various radio components 
completely from scratch. The various com-
ponents are then linked together to create 
working radios. 
Construction covers building fixed and 

variable capacitors, a variety of coils 
including slider, spider and basket-weave 
types, a plethora of detectors using a veri-
table rainbow of materials. The book also 
describes the construction of three differ-
ent types of home-build headphones, 
including a piezoelectric design fashioned 
from the components of a cigarette lighter! 
This 185-page book is published in the 

USA but is readily purchasable online 
from www.amazon.com, who quote a 
price of US $ 14.95. No doubt your local 
good bookseller could also obtain a copy 
for you, ISBN 0-9671905-0-9. 

NATIONAL VALVE MUSEUM 
Allan Wyatt of the National Valve Museum has sent us 
the Museum's remarkable CD-ROM, which contains 
photographic images and details of many of the world's 
early valves. 

Allan tells us that the museum was founded early in 
2000 with the specific aim of providing a first class 
digital collection of this essential part of our national 
heritage. The original plans for digital collections were 
discussed with major museums which, while they com-
pletely supported the initiative, had no funding available 
to cló something similar or to help. 
The window of opportunity seemed too small to let it 

drop, so Allan has funded it himself. The core of the proj-
ect is a publication database with high quality digital pic-
tures, accessed via the Internet or via CD-ROM. 
Each indexed term is validated against a master list to 

maintain accuracy. All of the web pages and indexes are 
generated from a batch process to make updates fast 
and easy and the equivalents list is dynamically linked 
to the exhibit entries each time the process is run. 

All software from the database onwards has been 
designed specifically for the museum project. A physical 
home is not practical at present, and Allan feels that a 
close-up picture can convey far more than a cabinet full 
of valves. 

The Museum regularly receives 2,500+ visits to its web site per week. 
For more information contact The National Valve Museum, Dept EPE, 75 Millbrook Road, 

Crowborough, East Sussex TN62SB. Web: www.valve-museum.org 

Stamplets to Cure the Spam Deluge? 
Barry Fox reports on a proposal for reducing unwanted E-mail messages 

A NYONE who uses E-mail is cursed by 
spam — unwanted messages that buck-

et through from the Internet, offering 
"100% FREE" opportunities to spend 
money on becoming a millionaire. 
Although subscribers to reputable E-mail 

services who send spam can in theory be 
stopped, most unsolicited junk E-mail now 
comes from anonymous senders using 
untouchable services in far-off lands. 
China is a prime suspect. 
CD-ROMs, costing a few dollars, con-

tain literally millions of E-mail addresses, 
and can be used to automate E-mail trans-
mission. It takes only four hours to send a 
million spam E-mails and it costs the 
sender only an hour in line time. 

Filtering Spam 
Some Internet service providers now try 

and filter mail by searching for tell-tale 
words. But the spammers then avoid those 
words. Others use the Brightmail system 
which uses trap accounts to attract spam 
and then put a network block on everything 
from the same address or with the same 
header. But spammers can then change the 
headers and sender addresses. 
Guernsey-based Anodyne Developments 

thinks it has a better solution, with 
Stamplets. The E-mail or Internet service 
provider installs software which interro-
gates the address list stored in the Internet 
mail software (e.g. Microsoft Outlook or 
Netscape Messenger) on the user's PC. It 
then lets through only those messages 
which come from known addresses. 

All other messages, which may either be 
unwanted spam, or wanted messages from 
unknown or new senders, is then held for up 
to 30 days on the service provider's server. 
An automated reply is transmitted to the 
sender, saying that the original message will 
only be delivered if the sender pays a small 
fee. This is payable in any of the online 

credit and debit micro-units used for e-com-
merce and Internet auctioning. These units 
are for instance tied to the price of gold, with 
credit bought in advance at the beginning of 
each month by credit card. 
Anodyne's Stamplets system would let 

E-mail users give out free credit to people 
charged for sending wanted E-mails, and 
set their own price to charge spam senders. 

Deterrence 
If adopted, the system would certainly 

deter anyone sending unsolicited messages 
by the million, because they would face 
heavy bills to get their messages through. 
But first the E-mail and Internet service 
providers must adopt the system and so far 
there have been no big-name takers. Also 
some users may not like the idea of wanted 
E-mails from unknown senders initially 
being blocked. 

MARCONI 
MUSEUM 

The interactive online Marconi Museum 
has been opened by E-minister Patricia 
Hewitt. The website coincides with the 
100-year anniversary of the world's first 
transatlantic wireless transmission by 
Guglielmo Marconi, the pioneer of wire-
less communication, and captures his 
extraordinary achievements. 
The website features 10,000 web pages 

containing an historic collection of 500 
pieces of ephemera, 426 photographs, 33 
sound clips and 10 film clips. The Marconi 
Online Museum caters for interests of all 
ages, including students, historians, 
researchers and wireless enthusiasts, and 
particularly school children, for whom the 
content is directly relevant to the National 
Curriculum. 

Visit www.marconicalling.com. 
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ew Technology 
Update 
I N today's electronics technology, 
memory is being used in increasing 

quantities. PCs usually have a hundred or 
more megabytes of RAM, whereas only 
ten or fifteen years ago a few kilobytes was 
standard. This increase has become neces-
sary due to the development and use of far 
more sophisticated computer software. 
However, technology has had to advance to 
enable memory to be sufficiently compact 
and cheap to be used in this way. It is often 
said that memory is cheap and this is quite 
true. It only costs a few tens of pounds to 
put more memory in a PC. 
To meet the ever-growing requirements 

for memory, new technologies are being 
developed. In one development ST 
Microelectronics is to start work on a joint 
development project with the US based 
company, Ovonyx. The aim is to build non-
volatile memory based around the tech-
niques used in rewritable CDs. 
The new memory is named phase change 

or amorphous memory and the basic tech-
nology has been developed by Ovonyx, a 
company that has come out of Energy 
Conversion Devices Inc. The memory is 
based on an alloy that can be converted 
from an amorphous to a crystalline state 
and back again by using an electric cur-
rent. The two phases or states of the mate-
rial have quite different resistances 
enabling it to be used to store information. 
ST have obtained a licence from Ovonyx 

that will let them build this memory tech-
nology into microcontrollers, system-on-
chip, and bulk memory devices as well as 
reconfigurable logic devices. 

Technology 
Ii ic,Iinolligy uses unique thin film 

materials to store information in a very 
compact manner. The memory is based 
around a phase change chalcogenide alloy 
similar to that used to store information on 
commercial rewritable CDs and DVD 
RAM. 
Optical disks use light from a laser to 

convert small spots on the disk from the 
amorphous state with a disordered struc-
ture to a crystalline state with a regular 
atomic structure. In this way the digital 
data can be stored because the amorphous 
state is non-reflective and has a high resis-
tance whereas the crystalline state is 
reflective and has a low resistance. 
The phase change memory operates in a 

very similar manner but uses an electric 
current to change the state of the material. 
To read the data, a voltage is applied to the 
storage area and the state of the cell is 
detected by the amount of current that 
flows. The system is particularly efficient 
and can store data in a much smaller area 

Non-volatile memory based on CD-ROM 
technology promises smaller, faster devices with 
a multitude of applications, reports Ian Poole. 

than its optical counterpart. Furthermore, 
data can be read and written at a much 
greater speed and there are cost advantages 
over more conventional forms of memory, 
including DRAM and Flash. This results 
from the very small active storage area and 
the simple manufacturing process 
required. In fact the manufacturing process 
deviates only a little from the standard 
CMOS flow line, making it very attractive 
for manufacturers who would not have to 
invest large sums in new plant. 

Basic concept 
The material that has been most widely 

used in amorphous semicondictor memo-
ries to date has been a composition based 
on germanium and tellurium (GeTe). 
Small quantities of other dopants such as 
antimony can be added to improve the con-
ductivity for the low resistance phase. In 
addition to this selenium is often added to 
improve the switching performance. 
The crucial aspect of the device is in 

switching the memory element between 
the high and low resistance states. In fact 
both conversions are implemented by heat-
ing the data storage element itself with a 
high current pulse. The current pulse is 
sufficient to melt the storage element and 
on cooling down it crystallises so that the 
atomic structure is ordered and the materi-
al can conduct an electric current through a 
low resistance. 
To reverse the change and erase the data 
a higher current pulse is applied. Typically 
this will be about ten times that of the orig-
inal write pulse and will have much faster 
rise and fall times. The effect of this is that 
when the molten material cools down it 
changes to its amorphous state with a high 
resistance. 

Device structure 
Details of the actual device structures in 

use at the moment are not very clear as lit-
tle information has been released. One 
structure that may be in use is shown in 
Fig. 1. Here the data storage region is filled 
with the chalcogenide. When in the crys-
talline state current can flow from the 

DATA STORAGE 
REGION 

RESISTIVE 
ELECTRODE 

CRYSTALLINE 
CHALCOGENIDE 

AMORPHOUS 
CHALCOGENIDE 

Fig. 1. Planar form of an amorphous 
memory 

upper electrode to the resistive element. 
Obviously when in the amorphous state it 
will exhibit a high resistance and signifi-
cant current will not be able to flow. 

Performance 
The memory has many advantages. It is 

non-volatile allowing the information to be 
retained even when the power is removed. 
Currently Flash is the most widely used 
form of non-volatile memory. This has the 
disadvantage that it has to be erased in 
blocks. In addition to this the memory only 
has a limited number of read/write cycles. 
Today's devices typically withstand about 
100,000 write cycles. 
Amorphous memory does not suffer 

from either of these problems, having a 
virtually unlimited lifetime and each cell 
can be individually addressed for both read 
and write. This enables it to be used in 
ordinary memory applications as well as 
those that would normally have been ser-
viced by Flash memory. 
A further advantage is that no power is 

required to maintain the memory even 
when in standby "operation". Other forms 
of memory use considerable amounts of 
current and as a result this will give amor-
phous memory a significant advantage, 
especially for portable applications where 
battery size and lifetime are primary 
considerations. 

Future 
The small size, flat topology and the low 

voltage operation make the memory very 
suitable for migration to smaller geome-
tries than those that are being used today. 
In fact the performance of individual cells 
improves if they are scaled down in size. 
Interestingly, the reverse is true for memo-
ries such as Flash where the amount of 
charge stored is dependent upon the sur-
face area of the electrodes within the cell. 
If the amount of charge stored is too small 
then the performance of the memory will 
be impaired. 
The advantages of amorphous memory 

mean that it should find uses in a wide vari-
ety of applications. Laptop and palmtop 
computers will be a particularly suited. In 
addition to this the new multimedia third 
generation mobile phones will have a far 
greater requirement for memory and they 
should find many uses in this arena. Apart 
from the portable applications where their 
low power consumption is of particular 
interest they should find widespread use in 
virtually all types of electronics where 
memory is required. Obviously this will 
include the run of the mill computer appli-
cations where there is a truly vast market. 
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LENT PIC BASIC PRO 

COMPILER 
The Fast and Easy way to Program the PIC Microcontroller 

Write and Compile your first Program in under 5 minutes 
Distribute your applications ROYALTY FREE 
Technical Support direct from the autho-s 
Dedicated user group mailing fist 
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 Bock 
Printed User Guide 

Releace •he power of the PIC 

wilt) this low cost 

range of compilers 

LET PIC BASIC Unleashed by Les Johnson 

1.41%1C 
Price! 

£49.95 
4. £5.50 
+VA 

Download StampPlot 

Free at www.letbasic.com 

LET PICBASIC produces tight concise 
code from your ppgram written in the 

easy +o learn yet powerful BASIC 
language. You no longer have to struggle 
to lean machine code to use the 
popular PIC Microcontrollers, the 

compiler will produce code for both he 
12 bit and 14 bit micros, therefore it can 
be used to produce code for any of the 
popular PIC devices inc uding the 

12C508 and 12C509 and the 16F84 and 
16F877 and °tier popular Flash Devices. 
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INGENUITY 
UNLIMITED 
Our regular round-up of readers' own circuits. We pay between 
£10 and £50 for all material published, depending on length 
and technical merit. We're looking for novel applications and 
circuit designs, not simply mechanical, electrical or software 
ideas. Ideas must be the reader's own work and must not 
have been submitted for publication elsewhere. The 
circuits shown have NOT been proven by us. Ingenuity 
Unlimited is open to ALL abilities, but items for consideration in 
this column should be typed or word-processed, with a brief 
circuit description (between 100 and 500 words maximum) and 
full circuit diagram showing all relevant component values. 
Please draw all circuit schematics as clearly as possible. 
Send your circuit ideas to: Alan Winstanley, Ingenuity 
Unlimited, Wimborne Publishing Ltd., 408 Wimborne Road 
East, Ferndown Dorset BH22 9ND. (We do not accept sub-
missions for /U via E-mail.) 
Your ideas could earn you some cash and a prize! 

Zener Diode Tester 

AVING amassed a large collection of sur-
IA plus Zener diodes, some using type num-
bers and codes which are obsolete, others 
having lost their markings altogether, the cir-
cuit diagram shown in Fig. 1 was developed 
to check their polarity and voltage. It supplies 
a constant current to the device under test and 
a digital voltmeter (DVM) then reads the 
Zener "breakdown voltage" across the 
device. The constant current source ensures 
the Zener is unlikely to be damaged. 

In the circuit, transistor TR2 forms a con-
stant current source in conjunction with 
diodes DI, D2 and resistors RI and R2, to 
provide a test current of approximately 7mA 
into TR2's collector. With no test diode con-
nected, the meter reads the supply voltage, 
either 33V or 6V depending on which posi-
tive test terminal is used. This indicates the 
off-load battery voltage. 
When the test diode is connected current 

flows through it to OV via resistor R3. 

WIN A PICO PC BASED 
OSCILLOSCOPE 
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•50MSPS Dual Channel Storage Oscilloscope 
• 25MHz Spectrum Analyser 
• Multimeter 0 Frequency Meter 
• Signal Generator 
If you have a novel circuit idea which would be 
of use to other readers then a Pico Technology 
PC based oscilloscope could be yours. 
Every six months, Pico Technology will be 
awarding an ADC200-50 digital storage 
oscilloscope for the best IU submission. In 
addition, two single channel ADC-40s will be 
presented to the runners-up. 

0,icn.wfici? Mae, 
Transistor TR2 is turned off at this time as its 
base current, via resistor RI, is blocked by 
TR 1. Provided current through the test diode 
exceeds about 7µA then the voltage devel-
oped across R3 is sufficient to turn on tran-
sistor TR3. 
The base current of transistor TR3 is limit-

ed by resistor R5 to a safe level under all con-
ditions, and capacitor C 1 decouples TR3 
base. The transistor's collector current is 
drawn from the +33V supply via transistor 
TR1's base emitter junction, turning TR 1 on. 
Resistor R4 prevents TR 1 being spuriously 
turned on by any leakage in TR3 whilst 
capacitor C2 decouples TR1 base. 
With transistor TR 1 turned on, this pro-

vides the base current for TR2 via RI, 
enabling the constant current source to be 
used for measuring the test diode's Zener 
voltage. As soon as the test diode is removed 
the circuit returns to its quiescent state. If the 
polarity of the device is unknown, connecting 
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Fig. 1. Circuit diagram for a simple Zener Diode Tester. Note that capacitors Cl and 
C2 are disc ceramic types. 

it the wrong way round will give a reading of 
0.6V to 0.7V on the DVM as a Zener behaves 
like an ordinary silicon diode in the forward 
direction. Should the device be a short-circuit 
then OV will be read on the DVM. 

Devices other than Zener diodes could be 
checked by the circuit. By using three 9V PP3 
type batteries (131 to B3) in series with four 
"AA" cells (B4 to B7) as shown, 1.e.d.s. could 
be safely checked for operation and polarity. 
Note that using the 6V tap for testing will not 
risk reverse breakdown (usually quoted as 
5.1V for an 1.e.d.) if the device is accidental-
ly reversed when testing. If the 1.e.d. is ser-
viceable and correctly polarised the 7mA test 
current gives a visible light. 

This principle could be extended to safely 
sorting the pinouts of unknown 7-segment 
displays. 

J.A. Morton, 
Sowerby Bridge, W. Yorks. 

WHY NOT 
SEND US YOUR 
CIRCUIT IDEA? 
Earn some extra 
cash and possibly 

a prize! 
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Cupboard Door Monitor - Mme une DeeE 
E circuit diagram of Fig.2 emits a beep 

(more like a wail) every time a cupboard 
(closet) door is opened. It sounds somewhat 
like a cat's "miaow" - which is an ideal warn-
ing noise for a cat-hater (You beast! Ed)! 
The circuit is very simple, and is based on 

a CMOS 4069 hex-inverter chip, ICI. Gates 
ICla and IC1b form an oscillator at about 
700Hz, which is buffered by gates IC1c to 
ICle. Gate ICI f is unused, so pin 1 is tied to 
the positive supply to prevent it from floating. 

Microswitch SI is mounted on the cup-
board such that it changes over whenever the 
door is opened. When it does so, capacitor C3 
charges up from battery Bi, thus powering 
the circuit for about five seconds. 
As C3 charges and the voltage across it 

rises, the voltage left to the rest of the circuit 
falls, so generating a falling, diminishing 
tone. The capacitor is discharged when the 
door is closed; resistor R3 protecting the 
switch contacts from damage caused by the 
charge accumulated on C3. 
The piezo disc X1 is driven with two sig-

nals of opposite polarity in order to double the 
amplitude of the signal. so making it louder. If 
the piezo disc is mounted rigidly on the wood of a cupboard, 
this acts like a resonator which will amplify the tone. 

Battery life is excellent, as the circuit only consumes power 
when it is actually sounding. If the door is left either closed, or 
open. no appreciable current flows. 
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Fig.2. Circuit diagram for the Cupboard Door Monitor. 

INGENUITY UNLIMITED 
BE INTERACTIVE 

IU is your forum where you can offer other 
readers the benefit of your Ingenuity. Share those 

ideas, earn some cash and possibly a prize! 
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AM/FM SYNTHESISED SIGNAL 
GENERATOR 

80 kHz - 1040MHz 
NOW ONLY 

£400 

H.P. 3312A Function Gen. 0)1Hz-13MHz, AM/FM 
Sweep/TreGate/Brst etc.  £300 
H.P. 3310A FunctIon Gen., 0.005Hz-5MHz. 
Stne/Sg/Tn/Ramp/Pulse  £125 
FARNELL LF0.14 Stne/Sq Oscillator. 1 0Hz-IMHz. 
low dIstortion. TTL output, Amplltude Meter .£125 
M.P. 545A Logic Probe wdh 546A Logic Pulser and 
547A Current Tracer  £90 
FLUKE 77 Multimeter, 318-Wgrt. handheld . .  £60 
FLUKE 77 Series 11  £70 
HEME 1000 LC D. Clamp Meter, 00-1000A. in car-
rying case  £60 

RACAL 9008 
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ModulatIon Meter. 
AM/FM 
1 5MHz-2GHz 

ONLY«, 

M.P. 8494A Attenuator, DC-4GHz, 0.11dB, 
N/SMA  £250 
H.P. 8492A Attenuator. DC.IEIGHz. 0-6dB. 
APC7  £95 

MANY OTHER ATTENUATORS. LOADS 
COUPLERS ETC AVAILABLE 

DATRON 1061 
HIGH QUALITY 518-0IGIT 
BENCH MULTIMETER 

True RMS/4 wde Res/Current Converter/IEEE 

£150 

TIME 1051 LOW OHM RES. BOX 
0.01 ohm to 1Mohm in 

0.01 ohm steps. 
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£100 

SCLARTRON 7150 Plus 
RACAL TRUE RIAS VOLTMETERS 

93 )0 51-1z-20MHz usable lo 60MHz. 10V-316V  £95 
9300B Version  £150 
9331/9302 RF Version to 1.5Hz  from £200-£300 

HIGH OUAUTY RACAL COUNTERS 
9904 Universal Teter Counter, 50MHz  £50 
9916 Counter. 10Hzdr20MHz  £75 
9918 Counter. 10Hz-.)60MHz. 9-chet  £50 
FARNELL AMIA255 Automatic Mod Meter, 1 )5MHz-
2CHz. unused  £400 

STILL AVAILABLE AS PREVIOUSLY 
ADVERTISED WITH PHOTOS 

MARCONI 893C AF Power Meter, Smad Measurement 
. .Unused £100. Used £60 

MARCONI 893B No Soled  £30 
MARCONI 2610 True RIOS Voltmeter. Autoranging. 
SH2-25MHz  £195 
GOULD J3B SmetSq ,Dsc, 10Hz-100kHz, 
low dislorten    £75-£125 
AYO 8 Mk. 6 In Every Ready case, wen leads etc £80 
Other AVOs from  £50 
GOODWILL GFC8010G Frog Counter, 
1H,120MHz. unused   £75 
GOODWILL GVT427 Dual Ch AC MIllwolImeter, 
10n1V-300V In 12 ranges, Freq. 10Hz•IMHz. £100-025 
SOLARTRON 7150 OMM 6kanIgit Tm RMS-IEEE. .£95-

£150 
£203 

CLASSIC AVOMETER DA116 
Deal 3)5 DIgd 

Complete wIth batteries and 
leads 

ONLY £30 

SOLARTRON 7045 
BENCH MULTIMETER 

41r•DIgit bright led. wth leads 
It's so cheap you should have it as a spare 

ONLY 

MARCONI TF2015 AM/FM og gen, 10-520MHz £175 
RACAL 9008 Auto Mod Meter. I )5MHz-2GHz £200 
LEVELLTG200DMP RC °satiate. 1Hz•IMHz£50 
Slne'Sq Meter bahery operated (bans. not supplted 
FARNELL LF1 Strin/Sq . Oscillator, 10Hz-1MHz £75 
RACAUANA 9343M LCR Databrdge Dqtal 
kuto measurement of R, C. L. O. D  £200 
dUNTRON TRACKER Model 1000  £125 
H.P. 5315A Universal Counter. 1GHz, 2-ch £80 
°LUKE 8050A OMM 4tr-digd 2A True FINS L7 
FLUKE 8010A DMM 310-clrgrt 10A   .£50 
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RADIO COMMUNICATIONS TEST SETS 
MARCONI 2955/29958   £2000 
MARCONI 2955«2960  £2560 

MARCONI 2022E Synth AM/FM sg gen 
-01GH: I c.d.dtsplay etc £5254750 

H.P. 8672A Synth 2.18GHz sg gen . . 04000 
H.P. 8657A Synth sag gen. 100kHz-1040M. Frz O000 
H.P. 86568 Spar sg gen. 100felz-990MHz £1350 
H.P. 86568 Synth sg gen. 100kHz-990MHz .. £995 
H.P. 8640A AMFM sq ger. 5C0kHz-1024MHz £400 
H.P. 8640A AMFM sg gen. SO:kHz-512MHz £250 
INEUPS PM5328 sg gen. 1130kliz-1801.11{z 
205Mkb. freg counter. IEEE £S50 

RACAL 9081 Synth AM/FM stg g en. 8520MHz . . £250 
H.P. 3325A Synth tunckon gee 2f M#  WOO 
MARCONI 6500 Ampletde Analyser [1500 
H.P. 4275A LCR Meter. 10kHz-ICIAHz [2750 
H.P. 8903A Creator Analyser £1200 
WAYNE KERR 3245 Inductance Analyser . 12000 
M.P. 8112A Pulse Generator. 50Mhz £1250 
DAMON AutoCal Multaneter. 515-7154191. 106S106IA/1071 

horn £300{600 
MARCONI 2400 Frequency Counter. 20GHz [1000 
M.P. 53508 Frequency Counter. 200H2   £2000 
H.P. 5342A 10H2-18C4Hz Frequency Counter 
FARNELL APIOW30 Pee« Supply   [1000 
FARNELL AP70/30 Potter Supply   [1100 
PHIUPS PI/541811i Colour TV Pattern Generator £1750 
PHIUPS P115418701 Colore TV Pan«, Generale [2000 
BAK Acceiereneter, type 4366   0300 
H.P. 116920 Dual Ducked Coupler. alliz.18GH: [1600 
H.P. 116910 Dual Elvecoone Coupler. 21.111z)18GHz . 01250 
TEKTRONIX P61098 Pro>. 100012 readout. unwed... LSO 
TEKTRONIX P6106A Probe, 250MHz readout unused.. £85 
FARNELL SWUM Auto Mod Meter, 10H1.24GHz. Uneed[950 
MARCONI 2035 Mod Meter. 501:0.Hz.2GHz  from £750 
TEKTRONIX 577 Transtste Cone %ON   £500 

ROHDE & SCHWARZ AP 62 
Srrtnesded 1Hz.26C1tHz Seal Generate 
Bd.PnCed unbalanced cutpul LCD &splay 

P 50128 DC PSU. 0-60V 0-5CA, 1000W £1000 
FARNELL APEASO IkW Autorangng £1000 
FARNELL 1160/50 0-6014 0-50A   [750 
FARNELL MONS 0-600. 0-25A   £400 
Power Supply HPS3010 9309. 0.104   C140 
FARRELL L30.2 0-33V 02A £10 
FARRELL 00.1 0330. 0-1A  £60 

Many al« PON« SuppiesayaeNe 
Isolating Transform« 250V 'WC« 500VA  [40 

WELLER EC3100A 
Temperature meddled Sddeng Stance CI) 
20C1545C C 11,,sed 

PORTABLE APPLIANCE TESTER 

Megger Pat 2 ONLY 
£180 

SCOPE FOR IMPROVEMENT 

GOULD OS 300 
Dual Trace. 20MHz 

- Tested wIth Manual 

FOR THE FIRST TIME EVER ONLY 

Its «. cheap you should replace that old scope 

SPECTRUM ANALYSERS 
TEKTRONIX 492 501diz.18Gliz   
EAMN/AILTECH 757 0.031-22Gliz .... 
H.P. 8S3A Dg Frame) tee 8559A 100d1b2IGH: 
H.P. 85588 rah man frame. 1001M:1500MHz 
He. 3S110A Aude Analyser 511z)50kHz, as nee 
MARCONI 2382 100Hz-400MHz. hre resolution 
88K 20339 Sgrel Analyser 
H.P. t62 wen 957 loviz.asomHz 
MARCONI 2370 3014,110Mlir 
H.P. 141 SYSTEMS 
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UNUSED OSCILLOSCOPES 
TEKTRONIX TAS 485 4-cht 200MHz. etc  GOO 
TEKTRONIX THS720A dal trace. bd. ICOMHz 5COWS... [900 
TEKTRONIX 1145710 dual trace 6081141. 205/OS   £750 
HITACHI VC6523, dual trace. 2CMHz. 20WS. delay etc  . £600 

OSCILLOSCOPES 
PHIUPS P113092 2.2)ch 2008111z. delay eic . OXIO as nee r950 
PHIUPS PIA3082 2y2-ch . 1091.111z, delay etc £700 as nee SOO 
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TEKTRONIX 24658 4-ch 4001Aliz. delay C.., et, 01250 
TEKTRONIX 2465 4-ch 300MHz. delay (VW* etc £900 
TEKTRONIX 2445/A/8 4-cht t5051Hz. delay cursors etc 1500{900 
TEKTRONIX 468 dg storage, dual nace. 100Mttr. de., 0450 
TEKTRONIX MA Analogue storage dual trace. 100MHz 0250 
TEKTRONIX 485 dual trace. 3501Aliz, delay weep MOO 
TEKTRONIX 475 dual trace. 200MHz, delay weep 0400 
TEKTRONIX 4658 dual trace 100MHz, delay weer £325 
PHILIPS PtA3217 dual trace 50MHz delay 0250[300 
GOULD 051100 Mat ;race 30MH, delay f200 
ROMEO HIA363.4 rx..J '-ace 301.1H, compc,,,les;ero [325 
HARES HM303 dual ;race 30MH, comporeN tester £00 
MIMEO HIA203.7 di« nace 20MHz componer; :ester 050 
FARNELL 01-1/20 thel trace 201.1112 component ;ester £180 

RACAL RECEIVER RA1772 
50kHz - 30 MHz LED Deploy 

Surrey wonyd 
£250 

Used Equipment - GUARANTEED. Manuals supplied 
This is a VERY SMALL SAMPLE OF STOCK. SAE or Telephone for lists. 

Please check availability before ordering. 
CARRIAGE all units £ 16. VAT to be added to Total of Goods and Carriage 
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Constructional Project 

PIC TO PRINTER 
INTERFACE 
JOHN BECKER 

Demonstrates PIC control of Epson dot-
matrix printers, and offers a long-term 
hard-copy data logger. 

E
PE reader Andy Daw had a letter 
published in Readout March '01. To 
precis it, he said: 

I read with interest the UFO 
Detector/Recorder in the January '01 
issue. The ingenuity of Raymond Haigh 's 
chart recorder is inspiring. Having once 
refurbished a chart recorder for recording 
auroras I know that hard copy recording of 
analogue events is hard work What is 
needed is a cheap and easy method. 
Some people have bought new colour 

printers and their old dot matrix printers 
are just sitting in the loft. It would be nice 
for EPE to do a PIC-based analogue inter-
face to dot-matrix printers — Z-fold paper 
for week-long recording, A4 for shorter 
periods, variable "chart" speed, date 
stamp and grid lines. 

What a good idea it seemed! And 
described here is one way of doing it. In 
fact, it is not at all difficult. 

EPSON PRINTERS 
A good ten years ago the author investi-

gated Epson printers and how they could 
be instructed, through GW-Basic and 
QuickBasic, to print graphics data record-
ed in connection with a weather centre and 
other DOS-based designs. Those designs 
basically output data to the PC's screen 
and to disk, but the facility to also output 
screen displays to a printer was deemed to 
be worthwhile. 

Consequently, the author obtained 
Epson's ESC/P reference manual, a mas-
sive tome that details how all the functions 
of Epson's printers can be controlled. 
Through it, the desired graphics printout 
facilities were added (long before the days 
of Screen Dumps through Windows!). 
The introduction to the manual says 

that: 
When Epson created the ESC/P printer 

c'ontrol language, the industry standard for 
sophisticated, efficient operation of dot 
matrix printers was born. 

To ensure that the features on all Epson 
printers are used to their fullest, this refer-
ence manual was created as an aid in 

creating programs and drivers. In addi-
tion, information is included on features 
and options available on all dot-matrix 
printers produced by Epson for the 
American, European and non-Japanese 
Pacific markets. 
The manual is applicable to the full 

Epson range, including ESC/P2 and ESC/P 
24-pin printers, and ESC/P 9-pin printers. 
The latest version, actually dated 
December 1997, was downloaded free 
from Epson's web site by the author in 
February 2001 (see later). 

It is to this edition 
that certain page refer-
ences are made within 
this article. The com-
mands used are those 
which the manual 
states are backwards 
compatible with all 
ESC/P and ESC/P2 
models. 

Consequently, it 
would appear that the 
interface described 
here can be used with 
any Epson-compatible 
dot-matrix printer. As 
the author has proved, 
the manual's data is 
applicable to some 
inkjet colour printers 
as well. It has been 
proved with the dot-
matrix LQ-550 and 
LQ-570 and with the 
inkjet Photo 600 and 
Stylus Photo 750. A 
third inkjet printer, 
though, a Photo 650 
purchased in Feb '01, 
would not respond to 
the graphics com-
mands from the exper-
imental board, 
although it did 
respond to the text 
commands. 

However, the 
"brief' of this design, 
as set by Andy Daw, 

was to show how dot-matrix printers could 
be controlled. The fact that it can control 
some inkjets is therefore a bonus! 

It is only the simplest of commands that 
are demonstrated here, showing how text 
and graphics can be printed under PIC con-
trol. The information presented, though, 
should allow readers to add their own addi-
tional printing features according to 
Epson's commands as listed in their manu-
al, including text font selection (lettering 
size and style) and enhanced graphics 
printing. 

COMING NEXT 
This article first examines how Epson 

printers are controlled, and then as a 
practical example, describes the con-
struction of a simple data logger. The 
logger inputs analogue data having a 
level between OV and +5V d.c., converts 

Test model that interfaces an external d.c. signal source to a 
PIC microcontroller which prints it as a graph to an Epson 
dot-matrix printer. 
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it to digital and then plots it as a graph on 
the printer. 

The logger has pushbutton-selectable 
sampling periods, ranging from once per 
second to once every 255 seconds (41/4 
minutes). Data is plotted from the top of 
the paper downwards, allowing Z-fold 
(fan-fold) or cut-sheet paper (e.g. A4) to be 
used. 
An hours-minutes-seconds clock facili-

ty is built into the controlling software. It 
starts at zero when sampling is started and 
the elapsed time is printed to paper after 
every eight samples. Signal amplitude 
graph lines (rule lines) are plotted at zero, 
1/4, 1/2 , 3/4 and maximum amplitude 
intervals. 
A non-inverting unity-gain d.c.-coupled 

op.amp is included on the printed circuit 
board. It is left to users to add signal 
amplification or attenuation stages of their 
own design. These must provide a d.c. out-
put voltage lying between OV and +5V. 
Since sampling is intentionally at very 
slow rates, a.c. coupling of signals seems 
impractical. 

Readers are encouraged to modify the 
basic PIC software to suit their own needs 
in other designs. To repeat an earlier state-
ment, the design described here should be 
regarded as a demonstration of PIC to 
printer interfacing, but which also has a 
practical application. 

PRINTER TIMINGS 
The simplest function that can be per-

formed on a printer is that of printing text, 
taking advantage of the printer's own char-
acter generators. The operation is to output 
each text character as its ASCII value (the 
Data), and pulse the printer's Strobe line 
down and then up. When all characters 
have been output for a given text line, a 
"carriage return" command is sent, fol-
lowed by a "line feed" command. 
The order of operations for a single data 

item is shown in Fig. 1 . 

BUSY  
ACKNLO 

DATA 

STROBE 

(*— 

APPROX 5P. 
APPROX. Bps 

0.5p s ( MIN I 

Ch(s • MIN 

Fig. 1. Typical Epson dot-matrix printer 
control waveforms. 

It will be seen in Fig.1 that as well as 
Data and Strobe, there are two other con-
trol waveforms, those for the Busy and 
Acknowledge lines. The Busy line goes 
from low (logic 0) to high (logic 1) when 
the Strobe line goes low. It returns low 
shortly after the Strobe line returns high. 
Busy must always return low before the 
next command is sent. 
As shown, there are minimum timing 

and signal order requirements for the Data, 
Strobe and Busy lines. The values given in 
Fig.1 are the "worst case" values quoted in 
Epson's data: some printers respond more 
quickly than is indicated. However, it is 
probably best if you regard the longer 

LISTING 1. Send text to printer directly via parallel printer port 

PORT = &H378: 
OUTDATA = PORT: 
INDATA = PORT + 1: 
CTLDATA = PORT + 2: 
OUT CTLDATA, 254: 
A$ = "This is a printer test line": 
FORA= 1 TO LEN(A$): 
D = ASC(MIDUAS, A, 1)): 
GOSUB PRINTDATA: 
NEXT: 
D = 13: 
GOSUB PRINTDATA 
D = 10: 
GOSUB PRINTDATA 
STOP: 

PRINTDATA: 
B = INP(INDATA) AND 128 
W B = 0 THEN GOTO PRINTDATA: 
OUT OUTDATA, D: 
OUT CTLDATA, 255: 
OUT CTLDATA, 254: 
RETURN: 

' or &H278 or &H3BC — basic Port address 
' Data output register (e.g. H378) 
' Data input register (e.g. H379) 
' Control data register (e.g. H37A) 
' binary 11111110 — i.e. bit 0 (Strobe) = 
' line to be sent to printer 
' for length of the test line (A$) 
' get ASCII value of each character in turn 
' send the value to the printer 
' repeat until all done 
'send carriage return (ASCII 13) to printer 

' send line feed command (ASCII 10) to printer 

' end of routine 

' sub-routine in which data is sent to printer 
' read status of Busy line (bit 7) 
' wait until bit 7 goes high (= 128) 
' send data to printer 
' binary 11111111 — i.e. bit 0 (Strobe) = 1 
' binary 11111110 — i.e. bit 0 (Strobe) = 
' exit sub-routine 

timings as the minimum required. That is, 
send Data, wait 1.0µs, take Strobe low for 
0.5/4s, wait a further 0.5ys, and then poll 
the Busy line until it is found to have 
returned low, after which the next com-
mand can be sent. 

In simple printing operations the fourth 
line, Acknowledge, can be ignored. Its 
timing values are shown for the sake of 
completeness. However, as will be seen, it 
can be used to determine whether the 
printer is switched on and if its cable is 
connected. 

BASIC 
DEMONSTRATION 

It is easiest, perhaps, to demonstrate the 
operation of sending text to the printer 
simply by directly accessing the parallel 
printer port from the QBasic/QuickBASIC 
program in Listing 1. 

If you have one of these two Basic 
dialects on your PC, it is suggested that 
you experiment with the routines in 
Listing 1 before you spend money on pur-
chasing components for the PIC to Printer 
Interface, to prove that your printer can be 
controlled as discussed. 

In Listing 1, the first command, PORT = 
&H378, sets the printer port register 
address. Register H378 (hex 378) is the 
one normally encountered on most PCs, 
but, as regularly highlighted by Robert 
Penfold in his Interface articles, addresses 
H278 and H3BC may be required by some 
PCs. If yours does not respond with H378, 
substitute one of the other addresses as the 
PORT value until you find which one your 
machine is set for. 
You can also establish the Port register 

via Windows (95/98), using the path: 

My Computer/Control Panel/System! 
Device Manager/Ports. 

The PORT address (at H378, for 
instance) is the address of the register used 
to output data to the parallel printer port, 
which is named as OUTDATA in Listing 1. 

Handshaking and other return lines 
from the printer port are input to the sec-
ond register address, which is the next 

address up from the first (e.g. &H379). In 
Listing 1 this is named INDATA. Control 
data is sent to the printer by the second 
address following the first (e.g. H37A), 
named CTLDATA in Listing I. 

It should be noted that the PC inverts 
the Strobe line output, hence the apparent 
contradiction between the Strobe value in 
Listing 1 and the Strobe value shown in the 
timing graph of Fig. 1 . 

In Listing 1 it will be seen that Strobe 
is only pulsed for the duration of one 
command. With the 120MHz PC on 
which this routine was tested, the delay 
between the two commands that toggle 
Strobe was measured to be about 5/4s, 
more than enough to comply with the 
timing requirements shown in Fig. 1 . 
With PCs having a much faster clock it 
may be necessary to put a delay between 
each of the output commands, for 
example: 

OUT OUTDATA, D 
FOR E = 1 TO DELAY: NEXT 
OUT CTLDATA, 255 
FOR E = I TO DELAY: NEXT 
OUT CTLDATA, 254 

where DELAY might, perhaps, be given a 
value of 10 (or even much more) in order 
to extend the Strobe pulse length. 

Try Listing 1 on your PC, with the 
DELAY included until you know whether 
or not you need it. It will be necessary, of 
course, to check which PORT value you 
need to use, as commented earlier. 

Immediately on running the program 
you should hear the printer respond, and 
then stop. Winding the paper forward a bit 
you should see that the test message has 
been printed. 

Experiment with sending other mes-
sages instead, of differing lengths. If you 
are feeling adventurous, write a program 
that sends several lines of text to the 
printer. 
When normally using Basic to print text 

to a printer, you would simply issue the 
command LPRINT, A$. What Listing 1 
does is to completely bypass the comput-
er's own printing procedure, directly 
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accessing the printer via the printer port 
registers. 

PRINTER PIN DIRECT 
ACCESS 

For graphics output to the printer, the 
procedure is just a bit more complicated, 
but not a lot. 

First the printer has to be told that it is to 
accept a batch of data that it is to treat as its 
pin-activating (graphics) data. Epson have 
allocated specific series of ASCII values as 
command groups that tells the printer it is 
to treat the next lot of data in a different 
way than if it were to receive text data 
(Epson manual pages C-2 to C-8 — 
Command Lists). 

Note that all values from hereon are 
quoted in decimal unless stated otherwise. 
The first control command is ASCII 27, 

which is also known as the ESCAPE com-
mand, ESC for short. It is, perhaps, after 
this command name that Epson's printers 
are known as ESC/P and ESC/P2. It is a 
command that has to precede any group of 
control commands. 
To put the printer into its "command" 

mode, the ESC command (27) is sent to the 
printer in the same way that text data was 
sent in Listing 1: 

D = 27: GOSUB PRINTDATA 

Next the ASCII value 42 (the asterisk 
symbol) is sent, telling the printer that it is 
being put into one of its graphics modes 
(Select Bit Image, page C-176). 

D = 42: GOSUB PRINTDATA 

DOT DENSITY 
It is now necessary to tell the printer the 

dot density required and the number of 
graphics data bytes that will follow. 

In the Epson manual (C-177/8 — Dot 
Density), tables give the value that should 
be sent to set the required density. The 
value used by the author with his 24-pin 
printers is 6. This sets the horizontal densi-
ty at 90 dots per inch (dpi), a vertical den-
sity of 60 dpi, with adjacent dot printing, 8 
dots per column, and 1 byte per column. 
(For a 9-pin ESC/P printer this value would 
produce the same results for all parameters 
except vertical density, which would 
become 72 dpi.) The density setting is thus 
sent as: 

D = 6: GOSUB PRINTDATA 

The number of graphics data bytes to be 
sent will vary with what we want to send to 
the printer. Let's suppose we want to send 
300 bytes. 
The quantity value is sent as two 8-bit 

bytes (page C-176), first LSB (least 
significant byte) followed by MSB (most 
significant byte). The MSB is obtained by 
dividing the quantity by 256 and ignoring 
the remaining fraction. In this case the 
MSB is 300/256 = 1. The LSB is simply 
300 minus the MSB times 256, which is 
300 — (1 x 256) = 44. 

In Basic, the calculation can be done as: 

MSB = 300\256: LSB = 300 — (MSB * 256) 

where the backslash ("V') division com-
mand automatically tells Basic that the 
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MSB is to be an integer. Another way of 
doing it would be to use the integer com-
mand (TNT) with the forward slash division 
command ("P') and say: MSB = 
INT(300/256). You could alternatively use 
the MOD (modulo) command to obtain the 
LSB, i.e. LSB = 300 MOD 256. 
The number of data bytes that will fol-

low is thus sent as: 

D = LSB: GOSUB PRINTDATA 
D = MSB: GOSUB PRINTDATA 

Now the next 300 data bytes will be 
treated as instructions to the printer that it 
is to activate its pins according to the bina-
ry representation of the data value 
received. The printer head automatically 
moves across the paper by one position for 
each data byte received. The amount of 
forward movement is according to the hor-
izontal density value previously set. 

GRAPHICS IMAGE 
To understand how a graphics image can 

be printed, imagine that an 8-pin print head 
has its pins numbered as follows: 

Pin 7 (top) = 128 (binary bit 7) 
Pin 6 = 64 (binary bit 6) 
Pin 5 = 32 (binary bit 5) 
Pin 4 = 16 (binary bit 4) 
Pin 3 = 8 (binary bit 3) 
Pin 2 = 4 (binary bit 2) 
Pin 1 = 2 (binary bit 1) 
Pin 0 (bottom) = 1 (binary bit 0) 

To activate the topmost pin (pin 7), you 
would simply send a decimal value of 128. 
To activate pins 5 and 3 together you would 
send (32 + 8 = 40). To activate them all 
together you would send 255 (the total of 
all bit values). 

For example, you could send 300 bytes 
of data that would activate the pins in a 
strict incrementing sequence from 0 to 255, 
roll over to zero and then continue upwards 
again until all 300 bytes had been sent. 

Such a sequence, following the sending 
of the data quantity LSB/MSB, would be 
sent as: 

D=0 
FOR A = 1 to 300 
GOSUB PRINTDATA 
D = (D + 1) AND 255 
NEXT 
D = 13: ' carriage return 
GOSUB PRINTDATA 
D = 10: ' line feed (optional) 
GOSUB PRINTDATA 

where D is incremented by one each time 
round the loop, with the AND 255 state-
ment limiting D to a maximum value of 
255, after which it repeats incrementing 
again from zero. Try it, and observe the 
pattern created on the paper. 

Note that after the full batch of data has 
been sent for any line, a carriage return 
command (ASCII 13) must always be sent. 
It may often be desirable (but not essential) 
to follow it by sending a line feed com-
mand (ASCII 10). The latter depends on 
whether or not you actually want the paper 
to move upwards by one step. 

EQUALITY 
it is important to note that if the amount 

of data sent does not correspond to the 

amount that the printer is expecting (as 
advised by sending the LSB/MSB earlier), 
the printer will not respond correctly. 

If too little data is sent, the printer will 
wait until more is received, probably not 
having actually printed any data to the 
paper yet. If too much is sent, the printer is 
likely to consider the excess data as text 
characters, and some strange symbols may 
well be printed. 
Always send the same amount of graph-

ics data as is expected, and follow that 
data by a carriage return. (It is not neces-
sary to tell the printer how many text char-
acters are to be sent.) 

It is necessary to always precede any 
batch of graphics data bytes with the com-
mands discussed, i.e.: 

D = 27: GOSUB PRINTDATA 
D = 42: GOSUB PRINTDATA 
D = 6: GOSUB PRINTDATA (or value 

selected from C-176/8) 
D = LSB: GOSUB PRINTDATA 
D = MSB: GOSUB PRINTDATA 
(Now send all graphics values as required) 
D = 13: GOSUB PRINTDATA 

PRINTER INITIALISING 
All the foregoing has been carried out on 

the assumption that the printer is freshly 
switched on and has not been used in any 
other way. In other words, it is still in its 
Reset mode, as is actioned at the time of 
switch on. 

However, such might not be the case — 
the printer may already have had other 
commands sent to it by another program, 
commands which may not apply to the way 
in which you wish to use the printer. 

Consequently, prior to sending data to 
the printer, it is preferable that you ensure 
it is in the mode required. The first set of 
commands to be sent, therefore, is a pair of 
Reset commands. These take the following 
form (page C-199 — Initialize Printer): 

D = 27: GOSUB PRINTDATA: ' ESC 
D = 64: GOSUB PRINTDATA: ' @ symbol 

It is then desirable (but not always nec-
essary) that you set the line spacing that the 
printer will increment by each time the line 
feed command is given. For the PIC inter-
face to be described later, an increment of 
24/180-inch has been selected to suit the 
graph to be drawn. The manual shows the 
requirements on page C-55 (Set N/180 
Inch Line Spacing). 

D = 27: GOSUB PRINTDATA: ' ESC 
D = 51: GOSUB PRINTDATA: ' ASCII 

value for symbol "3" 
N = 24: D = N: GOSUB PRINTDATA: 

' where N sets the spacing 

All five commands should be sent before 
sending other data. 

PIC EQUIVALENT CODE 
Let's now show how the Basic codings 

are translated to PIC. There's actually not a 
lot difference! For instance: 

MOVLW 27 
CALL PRINTIT 

is the PIC equivalent of the Basic: 

D = 27: GOSUB PRINTDATA 
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LISTING e Pointer Initialisation LISTING 4. Send data to printer 

INITPRINTER: ; 
MOVLW 27 ; ESC 
CALL PRINTIT ; send to printer 
MOVLW 64 ; @ 
CALL PRINTIT ; send to printer 
RETURN 

LISTING 3. Set n/180 line spacin.2, 

SETLINE: 
MOVLW 27 
CALL PRINTIT 
MOVLW 51 
CALL PRINTIT 
MOVLW 24 
CALL PRINTIT 
RETURN 

; ESC 

; 3 

; n= 24 

The essential command routines are 
shown in Listings 2 to 7. 

In these listings, the PIC's Port address-
es and their order of pin-to-function alloca-
tion have been set previously to suit the 
layout on the printed circuit board, more on 
which later. 

It is worth noting that different Port and 
pin allocations can be used to suit other 
applications of your own design, with the 
software amended accordingly. 
The NOP pauses in the PRINTIT routine 

provide a delay of about 1/is when the PIC 
is controlled by a 4MHz crystal. The pause 
will be somewhat longer when a 

PRINTIT: MOVWF PORTD 
NOP 
MOVLW STROBELO 
MOVWF PORTC 
NOP 
MOVLW STROBEHI 
MOVWF PORTC 
NOP 

WAITBUSY: BTFSC PORTC,BUSY 
GOTO WAITBUSY 
RETURN 

; output data val held in W 
; 1 cycle pause — about 1 microsecond 

; output STROBE low to printer 
; 1 cycle pause — about 1 microsecond 

; output STROBE high to printer 
; 1 cycle pause — about 1 microsecond 
; wait till BUSY goes low 

3.2768MHz crystal is used, as it is in the 
accompanying circuit design. 

Believe it or not, that is basically all 
there is to sending data to the printer from 
a PIC. However, one other principle 
aspect will be discussed later: how to plot 
a continuous graph to paper when data 
logging. 

First, though, a practical circuit design 
for PIC-controlling an Epson dot-matrix 
printer is described. 

INTERFACE 
CIRCUIT DIAGRAM 
A PIC I6F877 nucrocontroller was 

chosen as the base through which PIC to 
printer interfacing could be demonstrat-
ed. The circuit diagram is shown in 
Fig.2. 

In brief, IC2 is the PIC tnicrocontroller, 
which is operated at 3.2768MHz as set by 
crystal Xl. Op.amp ICla is configured as a 

LISTING 5. 
Carriage return command 

CARRIAGE: 
MOVLW 13 cause carriage return 
CALL PRINTIT 
RETURN 

LISTING 6. Line feed command 

LINEFEED: 
MOVLW 10 
CALL PRINTIT 
RETURN 

; line feed 

d.c. unity gain buffer whose output is led to 
one of IC2's analogue-to-digital conver-
sion (ADC) pins, RAO/ANO. 
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Fig.2. Complete circuit diagram for the PIC to printer data logging interface. 
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LISTING 7. 
Set line length command 

LINELENGTH: 
MOVF LSB,W 
ously 
CALL PRINTIT; 
MOVF MSB,W ; 

CALL PRINTIT ; 
RETURN 

; get LSB, set previ-

send LSB 
get MSB, set 
previously 
send MSB 

A second op.amp buffer. IC1b, is shown 
but it is not actually used in this design. 
You might find it useful if writing your 
own software for some other application. 

Pushbutton switches Si and S2 allow 
the PIC's data sampling rate to be set up or 
down (range one sample every 1 to 255 
seconds). Switch S3 causes the PIC to start 
or stop sampling and printing. 

Liquid crystal display module X2 pro-
vides visual readout for various messages 
to help in your use of the design as a data 
logger. Its connections and controlling 
software are the same as has become tradi-
tional for this author's PIC-based designs 
that use alphanumeric I.c.d.s. Preset poten-
tiometer VR I sets the 1.c.d.'s contrast. 

COMPONENTS 
Resistors 

R1 1k 
R2, R3 10k (2 off) 

All 0-25W 5% carbon film 

Potentiometer 
VR1 10k preset, 

Capacitors 
C1 2gu radial elect. 16V 
C2, C3 100n min. ceramic (2 off) 
C4, C5 10p min. ceramic 

See 

TALK 
Paite 

min. round 

Semiconductors 
D1 1N4148 signal diode 
IC1 MAX492 dual rail-to-rail 

op.amp (or similar) 
IC2 PIC16F877 PIC 

microcontroller (see 
text) 

IC3 78L05 +5V voltage 
regulator 

Miscellaneous 
Si S2 sp. min. push-to-make 

switch (2 off) 
S3 s.p.d.t. min. toggle switch 
Ski 25-way Centronics 

connector, female, 
right-angled, p.c.b. 
mounting 

X1 3.2768MHz crystal 
X2 2-line 16-character (per 

line) alphanumeric 
display 

TB1 4-way pin-header strip 
TB2 4-way + 6-way 

pin-header strips 

Printed circuit board, available from 
the EPE PCB Service, code 308; case to 
suit (see text); 8-pin di'. socket; 40-pin 
d.i.l. socket; p.c.b. supports (4 off); con-
nectors to suit TB1 and TB2; connecting 
wire; solder, etc. 

Approx. Cost 
Guidance Only £30 

excluding case. 

TABLE 1. Printer Connector Pin Functions 

Pin Signa! 

1 STROBE In 

2 to 9 DATA 1 to 8 In 

10 ACKNLG Out 

11 BUSY Out 

12 PAPER 
13 SELCT 
14 AUTO FEED 

15 NC 
16 GND 
17 CHASSIS GND 

18 
19 to 30 
31 

32 

33 
34 
35 
36 

NC 
GND 
INIT 

ERROR 

GND 
NC 

SLCT IN 

Out 
Out 
In 

In 

Out 

Out 
In 

Direction Function 

STROBE pulse for printer to read incoming data. Pulse 
width must be more than 0.5µs. 
These signals present information of bits1 to 8 of paral-
lel data, respectively. Bit1 = LSB, Bit 8 = MSB. Logic 1 = 
High, Logic O = Low. 
About an 11µs pulse. Low indicates that data has been 
received and that the printer is ready to accept more 
data. 
A High signal indicates that the printer cannot receive 
data. The signal goes High in the following cases: 

1. During data entry 
2. During printing 
3. When off-line 
4. During printer error state 

A High signal indicates that the printer is out of paper. 
Pulled up to +5V through a 3k3 resistance. 
When this signal is Low, the paper is automatically fed 1 
line after printing. 
Not used 
Logic ground level 
Printer's chassis ground which is isolated from the logic 
ground. 
Not used 
Twisted pair return signal ground level. 
When this becomes Low, the printer controller is reset to 
its power-up state and the printer buffer is cleared. This 
level is normally High. Its pulse width must be more that 
50ps. 
This level becomes Low when the printer is: 
in paper out state; off-line; in error state. 
Same as for pins 19 to 30 
Not used 
Pulled up to +5V through a 3k3 resistance. 
The level of this signal is factory-set to Low (see Epson 
manual). 

PROGRAMMING 
The PIC can be programmed on-board 

via the TB I connector pins, which are in 
the author's standard order. P/C Toolkit 
Mk2 is a suitable unit for programming the 
software into the PIC. Diode DI and resis-
tor R1 prevent distress to the circuit's 5V 
supply when programming is in progress. 
The circuit may be used with a d.c. power 

supply of between about 7V and 15V. IC3 
regulates the input voltage down to the 5V 
supply required by the circuit. This 5V volt-
age level must not be significantly exceeded 
for fear of damaging the PIC, ¡c.d. and 
printer. A deviation of about 10 per cent (but 
no more) is permissible. 

PRINTER 
CONNECTIONS 

Refer now to Fig.3 
and to Table 1. Fig.3 
shows the connec-
tions at the printer (36 
pins) and at what is 
normally the comput-
er end of the setup (25 
pins). Table I shows 
the pin assignments 
for the standard 36-
way Centronics paral-
lel interface connec-
tor, as used at the 
printer end. 
The demo p.c.b. 

uses a 25-pin con-
nector so that a stan-
dard Centronics 
printer cable can be 
used between the 
unit and the printer. 
If you have a printer 
you should already 
have this cable! 

CONNECTION 
FUNCTIONS 

In the earlier discussions, we examined 
the functions for the DATA. BUSY and 
ACKNLG lines. It seems unlikely that the 
PAPER, ERROR, AUTO FEED and INIT 
functions listed in Table 1 will find use in 
a PIC-controlled printer interface. 

For the first two functions, the reading 
of the BUSY line provides the answer to 
whether or not the PIC is to send more 
data. Line Feed and Initialisation (INIT) 
functions can be performed through soft-
ware. Functions SLCT and SLCT IN are 
probably only of use when several 
printers are chained. See the Epson 
manual for details of the functions not 
discussed. 
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Fig.3. Parallel printer port connectors. Left: Output from PC or 
PIC to printer interface. Right: Input to dot-matrix printer. 
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Although some functions are not imple-
mented through the demo software, the 
p.c.b. provides connections between the 
PIC and all function lines except SLCT IN. 

Data lines are connected to PIC PORTD, 
and Control lines to PORTC. If you are 
designing a board for another circuit of 
your own invention, you could probably 
omit the PIC connections for the SLCT, 
PAPER, ACKNLG, AUTO FEED, ERROR 
and INIT functions. This would allow you 
to control the printer via only 10 lines, 
DATA x 8, STROBE and BUSY. 

Consequently, if the ADC and 1.c.d. 
readout facilities are not needed, you could 
actually control the printer from a 
PIC16F84. This would leave three pins for 
other purposes. The use of the DATA lines 
could also be multiplexed between the 
printer and other external circuits. 

It would seem desirable to connect a 
resistor between the printer's unused inputs 
and OV or +5V (see Table 1 for which 
power level is appropriate for which pin). 
A suggested resistor value is 3k3 — as used 
by Epson on a couple of lines as shown in 
Table 1). 

CONSTRUCTION 
The printed circuit board component and 

track layouts for this interface are shown in 
Fig.4. The board is available from the EPE 
PCB Service, code 308. 

First insert and solder the few wire links, 
then the two i.c. sockets, followed by 
the remaining small electronic compo-
nents. Conclude with connectors TB I, TB2 
and SKI, and then wire up the switches 
and power supply. 
As seen in the photographs, the proto-

type was not mounted in a case and the 
choice of style for this is left to you. 
Do not insert ICI and IC2 or connect the 

I.c.d. until you have ascertained that the 
power supply is being correctly regulated 
down to +5V by IC3. 
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Fig.4. Printed circuit board component layout and full-size master track pattern. 

The PIC microcontroller can be pro-
grammed on-board via the TB1 connector, 
a function which can be performed by 
Toolkit Mk2. The software is available as 
stated later. 

If you intend to use the design simply 
as a data logger with printer output, you 
may prefer to use a pre-programmed PIC 
— they are available as stated in 
Shoptalk. 

Before running the unit, first switch S3 
to the Stop position. On power-up the pro-
grammed PIC will cause a opening mes-
sage to be displayed on the 1.c.d. screen: 

SET RATE PRD= 2 on line 1, and 
WAITING START on line 2. 

The value of PRD= 2 shows that the sam-
pling rate is set for taking samples once 
every two seconds. The period may be 
increased, up to once every 255 seconds, by 
pressing and holding down pushbutton 
switch SI. The value increments at a rate of 
twice per second. After 255 has been 
reached, the sample rate rolls over to 1 (sec-
ond per sample), omitting the zero step. 

Switch S2 allows the rate to be decre-
mented, rolling over to 255 following 1. 
The sampling rate can only be set prior to 
switching on S3. 

OVER-ACTIVE 
It may, incidentally, be found that some 

printers seem a bit over-active if a 
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SET RPTE PRD= 
mP I T I NG 

- 11110-...à.e "..."11111111.11eliiiiMre" 

L.C.D. screen prior to printing data to printer. 

sampling rate of once per second is chosen, 
hence the default value of 2. This was the 
case for the author's inkjet colour printer, 
although once per second did not make his 
dot-matrix printers seem over-active. 
When S3 is switched, the message on 

the screen changes to just show the period 
(PRD) value on line 1, whilst line 2 
changes to state WAITING PRINTER. If 
the printer is not ready (not switched on, 
cable omitted, paper out, etc), the screen 
will remain in this mode until the printer is 
ready. 
The printer's status is first determined by 

reading its ACK line, with the statements: 

WAITACK: BTFSS PORTC,ACK 
GOTO WAITACK 

This causes the program to wait until the 
ACK line goes high, which is its normal 
status when the printer is switched on. 

Then, once ACK is high, and 
as part of the sending data 
process, the BUSY line is read to 
determine if it is low, as dis-
cussed earlier. 

CLOCKING-UP 
When the printer is ready the 

1.c.d. top line will display an 
hour-minutes-seconds clock 
counter, counting upwards from 
zero. The clock counts in seconds 
intervals, irrespective of the sam-
pling rate selected. Note that it 
will stop counting if the printer 
detects an error condition (paper 
out, etc). It will not detect if the 
printer is switched off since 
BUSY will automatically go low 
in this instance, or if the cable is 
disconnected. 

Line two shows the value of 
the last sample that the PIC has taken via 
its analogue input, RAO, ranging between 0 
(OV) and 255 (+5V approximately — actu-
ally the line voltage value at which the PIC 
is being powered). 

If no signal input is applied to the 
op.amp, ICla, the PIC's RAO input will see 
a voltage midway between the two power 
voltages, about 2.5V, resulting in a DATA 
value of around 127. 

At the right of line 2, a counter keeps 
track of the number of samples taken 
since printing commenced, e.g. TL= 9. 
TL can reach 9999, after which it rolls 
over to zero and starts counting upwards 
again. 
When the printer starts running follow-

ing S3 being switched on, a text line is 
printed first, confirming the sampling rate, 
e.g.: 

Typical I.c.d. screen during printing. 

00 : 01 . PRD= 
DP TP 192 TL 

SAMPLING SET FOR ONCE PER 10 
SECONDS 

A second line is then printed which cor-
responds with graph lines that are printed 
while samples are plotted. The intervals are 
0, 1/4 , 1/4, 3/4 and MAX. 
From then on, sampling clock time is 

printed at the left of paper, once every 
eight samples. The printer then prints a 
series of dots between the value of the 
previous sample and the current one, so 
drawing what is effectively a continuous 
graph line. 

It is up to you to actually write on the 
paper the actual date and time that printing 
commences. 
The full graph sweep is from 0 to 255. If 

a sample has the same value as the 
previous one, a single dot is placed beside 
the last one (as one would expect, of 
course!). 

Note that the printer may actually con-
tinue to print for a short while after S3 has 
been switched off, emptying its buffer 
memory of any remaining data. 

Also be aware that S3 being switched off 
will not be responded to if the printer is in 
an error condition. To terminate the PIC 
sampling routine in such an instance, the 
error condition must either be removed, or 
the PIC's power supply switched off. No 
harm can come to the PIC while it is held 
"in limbo" by a printer error, it simply sits 
in a holding loop until the BUSY line goes 
low. 
To test the unit, it suggested that you 

first leave the input to IC 1 a unconnected, 
causing a midway-value trace to be plotted 
by the printer. Next, using a meter lead per-
haps, connect IC l's input to OV for a while, 
after which connect it to the 5V rail for a 
further period. The printed graph should 
show all three sampling voltage levels, 

min, mid and max. 

SAMPLING 

00:00.00 
00:00.02 
00:00.10 
00:00.18 
00:00.26 
00:00.34 
00:00.42 
00:00.50 
00:00.58 
00:01.06 
00:01.14 
00:01.22 
00:01.30 
00:01.38 
00:01.46 

FINISHED 

SET FOR ONCE PER 1 SECOND 

0 1/4 1/2 3/4 

b== 

00:01.52 

MAX 

Fig.5. Example printout of waveform received by the PIC to 
Printer Interface. 

TERMINATING 
Sampling and printing may be terminated 

at any time by switching off S3. The printer 
responds by printing the finishing time 
(elapsed time since printing began). Then 
follow two line feeds, and the printer stops. 
The I.c.d. screen reverts to showing WAIT-
ING START (etc) when S3 is switched off. 

DATA REVERSAL 
The software uses variations on 

the control routines discussed ear-
lier in the article. There are two 
aspects, though, that deserve fur-
ther discussion. First, a "reversal" 
of the data sent to the printer: 
The printed circuit board has 

been configured so that connec-
tions to the 25-pin socket are 
made in the most convenient 
order, without lots of cross-over 
links. This has meant that the 
pinouts from DATA PORTD are 
in the opposite order in relation 
to the DATA pins of connecter 
SKI. 

Consequently, on entry to the 
PRINTIT routine a data byte 
reversal routine is first called 

(REVERSE — see Listing 8) which 
rearranges the binary logic to the correct 
bit order. For instance, binary 10101010 
becomes 01010101. 

RASTERFAREAN 
The second aspect concerns the way in 

which adjacent sampling values are 
plotted: 

LISTING 8. Reverse order of bits to suit p.c.b. layout 
REVERSE: MOVWF STORE! 

MOVLW 8 
MOVWF LOOPA 

REV1: RRF STORE1,F 
RLF STORE2,F 
DECFSZ LOOPA,F 
GOTO REV1 
MOVF STORE2,W 
RETURN 

; store data val brought in on W 
; set loop val for 8 bits to reverse 

; rotate right STORE! into Carry 
; rotate left Carry into STORE2 
; decrement loop until all 8 bits done 

; call STORE2 into W as reversed order val 
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Each sample value is compared against 
the previous one. From this the start and end 
points for the printing of the graph dots for 
one "raster" line are determined. 

From a zero position (beyond the "time 
stamp"), the printer is fed with a series of zero 
values, until the dots-start position is reached. 
Then the dots sequence is commenced, in 
which just one printer head pin is activated. 
After this sequence, further zero values are 
fed to the printer, until a total of 256 printing 
commands have been issued for that line. 

During the 256 commands sequence, the 
software automatically activates four print-
er pins at the graph line positions, creating 
the dotted graph reference lines. 

PIN HEAD CYCLE 
When writing the software, the author 

recognised two ways in which adjacent 
printing lines could be kept close, either by 
shifting the line feed by a very small value, 
or by changing the pin number activated 
between adjacent lines. It is this latter tech-
nique that is employed. 

Track is kept of the number lines being 
printed. Pins are activated in relation to this 
count value, on a cycle of eight (effective-
ly, the software establishes the "modulo-8" 
value of the count). 
On the modulo value equalling 0, only 

pin 7 (value = 128, see earlier) is the one 
activated for that line. On the next line, pin 
6 becomes the only active one (= 64). And 
so on until pin 0 (= 1), after which the next 
pin number will again become 7. 

Each time the modulo value equals zero, 
a line feed command is issued, which 
moves the paper forward by an amount that 
keeps all line groups equally spaced. 

Immediately following 
this, the next elapsed 
time value is printed. 

It is worth noting 
that the author's inkjet 
printer appears to shift 
the print head across 
the paper three times 
for each sample. This 
may be a situation for 
which a prohibitive 
command might be 
available, but the author 
has not investigated it. 
It is of no significance 
to the printed results. 

CONCLUSION 
So there we have it - how a PIC can be 

interfaced to an Epson-compatible dot-
matrix printer, and how you can use this 
facility as a hard-copy, time stamped, data 
logger and plotter. Thank you Andy Daw 
for making the suggestion, the author 
enjoyed implementing it! 

It is hoped that you now feel encouraged 
to experiment with the many other printer 
commands described in Epson's reference 
manual. 

RESOURCES 
The software for this project was written 

in TASM and is available as source code, 
HEX code and OBJ code on 35-inch flop-
py disk from the EPE Editorial Office (a 
nominal handling charge applies). It is also 
available for free download from the EPE 
ftp site. For more details of both methods, 
see Shoptalk elsewhere in this issue, or the 
EPE PCB Service page. 

Epson's web site, from where you can 
download the free Acrobat-based reference 
manual, is at www.epson.com. There are 
several files involved. The one that 
includes all Epson's commands is the first 
one, EpsonPart1(1).pdf, and includes all 
the "C-" referenced pages mentioned dur-
ing this article. 

It is well worth downloading the other 
Epson manual files as well, since many 
other printer control aspects are covered in 
them, some of which relate to specific 
models of printer. 

All commands discussed earlier are 
believed to be available on all Epson dot-
matrix models. 

Incidentally, the software for this PIC to 
Printer Interface was developed on the 
author's new Toolkit TK3 For Windows 
(Toolkit Mk3), which will be published in 
the October 2001 edition. TK3 has full 
stand-alone operation and has many func-
tions available, including Internet and 
MPASM access. 

DISTANCE LEARNING 
SHORT COURSES with 
BTEC CERTIFICATION 

Analogue and Digital Electronics, Fibre Optics, 

Fault Diagnosis, Mechanics, Mathematics and 

Programmable Logic Controllers 

• 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 

ELECTRONICS SURPLUS CLEARANCE SALE 

SCOOP PURCHASE: 
FLUKE HAND HELD DIGITAL MULTIMETER, 

MODEL 80248 
Cancelled export order 750V AC/DC 2 amp AC/DC 
Resistance 20Megohm plus Siemens range. Also mea-
sures temperature —20°C to + 1265°C. Temp. probe not 
included. Calibrated for K-type thermocouple. Peak hold 
facility. Supplied brand new and boxed but with original 
purchasing organisation's small identifying mark on case. 
Test leads and handbook included. 

-- - 

Offered at a fraction of original price: £47.50, p&p £6.50 
A DIGITAL HANDHELD LCR METER. Measuring inductance, capacitance and 
resistance. 3.5 digit, 1999 count, I.c.d. display, inductance range 2MH to 20H, capac-
itance range 2000pF to 200/4F, resistance range 2000 to 20 megohms. Brand new 
and boxed with test alligator clip leads and user manual. £44 including postage. 
MAGNETIC CREDIT CARD READER. Keyboard and laptop display system. 
Point of sale unit. Cost over £150, our price £12.50, carriage £6.50. Two units for 
£35 including carriage. To be used for experimental purposes only. No info. 

0C42 VINTAGE TRANSISTORS. Individually wrapped, militey spec. 10 for 
£2.50 including post. 

BOOKS: 
ELECTRIC UFOs by Albert Budden. A chilling exposure of electromagnetic pol-
lution and its effects on the environment and health includingn fireballs, UFOs 
and abnormal states. Many case studies and field investigations and experi-
ments. 286 pages, photos. £7.50, p&p £2.50. 
THE GUINNESS BOOK OF ESPIONAGE by Lloyd Mark. This unique book 
shines a revealing light on the furtive clandestine business of the art of spying 
and traces the technical development of spying with particular emphasis on 
WW2. Includes photos and details of spy sets. Enigma equipment and clandes-
tine devices. 256 pages. £12.50, p&p £3.75. 

THE ELECTRONICS SURPLUS TRADER — This is a listing of new first class com-
ponents, books and electronic items at below trade prices. Includes manufacturers' 
surplus and overstocks. Also obsolete semiconductors, valves and high voltage 

caps and components. Send two first class stamps for large catalogue. 

(Dept E) CHEVET SUPPLIES LTD 
157 Dickson Road, BLACKPOOL FYI 2EU 
Tel: (01253) 751858. Fax: (01253) 302979 

E-mall: cheveteglobalnet.co.uk Telephone Orders Accepted Vi>14, ,,.. 
Callers welcome Tues, Thurs, Fri and Sat. 
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Perpetual Constructional Projects   

PERPETUAL 
PROJECTS 
THOMAS SCARBOROUGH 

• Solar-Powered - No batteries • Uses a common - Uniboard - p.c.b. 
• Will run indefinitely, without attention • Ideal for the novice. 

A series on "solar powered" projects that will run unattended for 
months - in fact, for years or even centuries! 

T
HIS four-part series includes eight "perpetual" projects, all of 
which will continue to run indefinitely without attention. All 
are based on one small p.c.b. called a "Uniboard". Each proj-

ect is powered around the clock — perpetually — by a one Farad 
"Goldcap" capacitor (memory backup) and a small solar cell (no 
battery). Each is designed for continuous operation with a maxi-
mum of thirty minutes sunlight a day — in fact justfive minutes sun-
light with the specified 300mW solar panel. 

In Conception 
The concept in itself is a simple one, however it required consid-

erable experimentation, and a little ingenuity, to obtain around-the-
clock operation for every project in the series. A number of 
"micropower" i.c.s were at first tested for suitability, but virtually 
all fell short — some consuming 60µA, some 100µA, some even 
5001.1A when in use. This was not nearly good enough to see a 
"Goldcap" through a long night. 

Finally, a veteran among i.c.s delivered a nice surprise — the 4093 
quad 2-input NAND Schmitt trigger showed that it was capable (for 
instance) of perpetually flashing an I.e.d. (light-emitting diode) with 
just 15pA power consumption when the Motorola version 
(MC14093BCP) was used. 
To put this in perspective, the typical power requirements of one 

of these Perpetual Projects is more than one thousand times less 

than the requirements of an ordinary led., and thirty times less than 
those of the "efficient" LM39091.e.d. flasher i.c. 

Projects at a glance: 

• L.E.D. Flasher 

* Loop Burglar Alarm 

* Double Door-Buzzer 

* Door-Light 

Rain Alarm 

Gate Sentinel 

Bird Scarer 

* Register 

Besides the projects listed here, the series includes nine sugges-
tions for modifications. These include a Single Door-Buzzer, a 
Broken Beam Beeper, a Power Failure Alarm, a Soil Moisture 
Monitor, a Thermistor, a Timer, a Liquid-Level Alarm. a Wake-Up 
Alarm, and a Break Contact Alarm. 

Design Considerations 
The "all-purpose" 4093 quad 2-input NAND Schmitt trigger 

i.c. has a great many potential applications. It may even be used 
as the heart of radio receivers and metal detectors. However, only 
projects thought to be practical perpetual projects have been 
selected. 
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A decision was made early on to limit the designs to a single 
active component, namely the 4093 CMOS i.c. (regulator compo-
nents excepted). No additional i.c.s or transistors are employed. 
Thus — it might be said — we have here a series of pocketable prac-
tical perpetual projects! 
Some circuits which seemed to be candidates for the series at first 

needed to be omitted from the main line-up because they were not 
strictly "perpetual". Due to higher current consumption, they would 
have shut down some time before sunrise. Nonetheless, some of 
them would have been very useful, and are therefore included in the 
series under "Suggestions". 

In particular, those circuits which teetered too long on the edge 
of triggering (that is, which involved slow-moving analogue sig-
nals, such as a thennistor or soil moisture monitor) did not meet the 
necessary power requirements. If gates are held at a level close to 
triggering, the 4093 i.c. will consume 60pA at 3V (some makes will 
consume up to 200µA), although this may be reduced a little with a 
simple trick. 

Under normal circumstances, such power consumption would be 
negligible — however, power consumption must average 20pA or 
less to see one of these Perpetual Projects around the clock. 

It was decided to use touch switches throughout the series, since 
the symbolism of the "perpetual" night be compromised if any 
mechanical switches were included — particularly if these would 
interrupt the power supply. The option of mechanical switches is 
included, since touch switches may become troublesome in a wet or 
damp environment. 

Conservation 
An important design consideration throughout the series is that, 

as far as possible, no oscillator should run "in the background" — 
that is, oscillate while a piezo disc or 1.e.d. is disabled. It is possi-
ble, for instance, to silence a piezo sounder by switching off a 
buffer, while the oscillator behind it remains active. 

In order to conserve power, each oscillator needs to be shut down 
when not in use. In some of the projects, such "background" oscil-
lation (if it were permitted) would exhaust the "Goldcap" capacitor 
well before it could go around the clock. 

But first we must turn our attention to the most distinctive aspects 
of this series — the solar-powered power supply and voltage regula-
tor for all these projects. 

It might be worth noting at this stage that the biggest outlay for 
the Perpetual Projects lies in the power supply and regulator com-
ponents. Once these have been purchased, the cost of the projects 
which follow will be well below £ 10 each. 

It now only remains for you to choose the Perpetual Project that 
appeals to you and await its publication. Better still, to avoid 

switch Doo,„ 

. . . Rain Alarm 

. . . Gate Sentinel 

missing that particular issue, why not place a regular order for EPE 
at your local Newsagent (or take out a Subscription) and experiment 
with all these forthcoming Solar-Powered projects? 

TURN OVER FOR FIRST PROJECT 



Perpetual Project - I 

SOLAR-POWERED 
POWER SUPPLY IS 
VOLTAGE REGULATOR 
THOMAS SCARBOROUGH  
Free power for your projects! 

B
EFORE we undertake the construction 
of the first practical circuit of our 
Perpetual Projects for this series (next 

month) we must consider the power supply 
requirements and construct a suitable unit 
that will cater for all the various circuit 
designs. All the projects are built on a low-
cost Uniboard (printed circuit board — one 
required for each project, unless you are 
expert at desoldering!), which also includes 
the Solar-Powered Power Supply and 
Voltage Regulator circuit described here. 
The Solar-Powered supply section is 

only required once, unless you wish to 
build and keep all the projects as separate 
modules. Once the power supply and regu-
lator components have been purchased, the 
cost of the other projects which follow is in 
the region of £5 each (excluding p.c.b.). 

POWER SUPPLY 
The full circuit diagram for the Solar-

Powered Power Supply and Voltage 
Regulator is shown in Fig. 1. Capacitor C 1 
is charged by means of the solar cell X 1 , 
which provides 6V to 12V, and 10mA 
upwards — that is, a relatively small solar 
cell will provide adequate charge. 

Note that 12V should be the maximum 
actual unloaded output of the solar cell in full 
sunlight — therefore one having a load volt-
age rating of 6V or 7.5V will most likely 
suit. A higher voltage solar panel could be 
used, but the value of resistor R 1 would need 
to be adjusted so that 
V /R<75mA. 

e voltage from 
the solar cell is regu-
lated by Zener diode 
DI. Resistor RI 
ensures that DI and 
rectifier diode D2 are 
never overloaded. 
Diode D2 prevents 
reverse leakage of 
current, and its inclu-
sion (with solar cell 
disconnected) extends 
the charge holding 
time of C 1 more than 
ten-fold. 

Diode D2 drops 
about 0.7V, therefore 
the highest voltage 
that will be found 
across capacitor C 1 is 

4.9V. This ensures far better regulation than 
if C 1 were charged to capacity — in fact, a 
fully charged C 1 does not confer much 
more life on the circuit. Note that capacitor 
C 1 should never be directly attached to the 
solar cell, since its maximum rating is 5.5V. 
It is easily damaged, as well as expensive, 
and needs to be treated with care. 

Capacitor C 1 is quickly charged in full 
sunlight. With a small 6V 10mA solar cell 
receiving full sunlight, it will be fully 
charged within 30 minutes. A 12V 100mA 
solar cell will charge C 1 in less than a 
minute. 

Capacitor C 1 cannot be over-charged, 
nor can the solar cell overload any of the 
projects, so long as its maximum output is 
an actual 6V to 12V. 

VOLTAGE REGULATION 
A capacitor behaves very differently to a 

battery, in that a battery's voltage goes into 
gradual decline as it discharges, while a 
capacitor's voltage generally goes into a 
"free-fall", then levels out as it reaches a 
fraction of its starting-point. 

Therefore, the secret to obtaining any 
useful long-term service from a capacitor is 
to regulate its rapidly falling voltage. In 
this case, this is achieved with the help of 
bipolar transistor TRI and f.e.t. TR2. 

Field effect transistor (f.e.t.) TR2 is 
employed in such a way that its conduc-
tance is automatically adjusted to keep a 

Fig. 1. Complete circuit diagram for the Perpetual Projects Solar-Powered Power 
Supply and Voltage Regulator. 

constant voltage across capacitor C2 as the 
voltage across C 1 falls. A f.e.t. was chosen 
for this purpose since its conductance is 
voltage- (or field effect) controlled, and it 
therefore draws only a minute current — a 
very necessary feature in this application. 
The control voltage is provided at the col-

lector (c) of bipolar transistor TRI, which 
forms part of a variable potential divider, 
through preset VR1 and thennistors R3 and 
R4. As the voltage across C 1 decreases, so 
the conductance of TRI decreases, and the 
potential at TRI 's collector rises. This in turn 

increases the con-
ductance of TR2. 

During the test-
ing of the 
Perpetual L.E.D. 
Flasher project 
(next month), the 
voltage across 
capacitor C2 held 
steady for 20 hours 
before beginning to 
slip, and had fallen 
only 5 per cent 
after 26 hours. 
A bipolar tran-

sistor with high or 
medium gain does 
not serve well in 
the position of 
TRI, and a very 
low gain transis-
tor, the TIPP31C 
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(nominal gain 25) is employed. The TIPP31 
and TIPP31B (but not the TIPP31A) were 
also tested successfully. Other equivalents 
should be chosen with great care. 
The f.e.t. regulator consumes around 

5µA. A low leakage capacitor should be 
chosen for C2, since higher leakage can 
significantly reduce the life of the power 
supply. 

Several types of regulator were tried, but 
all except two fell short — chiefly because 
of excessive current drain, or because the 
voltage across C2 dropped too fast. The 
present regulator has proved to be the best 
so far, but it does, however, have one draw-
back. The more efficient the circuit (the 
efficiency being determined by resistor R2, 
thermistors R3, R4, and preset VR1), the 
more sensitive it becomes to temperature 
variations. 

Therefore, thermistors R3 and R4 are 
inserted in the variable potential divider 
incorporating TR 1 and VR1. This largely 
balances the effects of temperature on tran-
sistor TR1. The thermistors should be 
"common" types designed for use between 
—25°C and + 125°C (plus or minus 25°C) — 
not "industrial" types that might take 
molten lead in their stride! 

IN COMPARISON 
An interesting ( but very approximate) 

comparison is made in Table 1 between Cl 
(a 1 farad memory retention capacitor) and 
an AA nickel-cadmium rechargeable bat-
tery. This also gives a rule of thumb for 
determining the length of service of any 
particular project in this series. 
The anticipated hours of service of any 

given Perpetual Project are calculated by 
dividing capacity (mAh) by actual current 
consumption (mA). 

CONSTRUCTION 
Construction of the Solar-Powered 

Power Supply and Voltage Regulator, 
which lies at the heart of the series, is fair-
ly straightforward and once the regulator 
has been constructed, it is over to you to 
choose which specific project you would 
like to add to your Uniboard. 

Note that all the projects may also be run 
off batteries. In this case, the solar cell and 
"GoldCap" capacitor (Cl) may be omitted 
during construction, as well as RI, D1, and 
D2. A 4.5V battery supply (three AA 

Table 1: Comparison between an AA type NiCad and 
the 1 farad ("GoldCap") capacitor, with f.e.t. regulator 

AA nickel-cadmium 
(rechargeable) 

One farad capacitor 
with regulator 

Nominal Voltage: 
Nominal Capacity: 
Average Life: 
Average Charge Time: 
Shelf Life: 

1.2V 
500mAh 
1000 cycles 
14 hours 
1 year 

Nominal Voltage: 3V 
Nominal Capacity: 0.5mAh 
Average Life: "Infinite" cycles 
Average Charge Time: 5 minutes 
Shelf Life: 1 day 

batteries in series) is connected in place of 
Cl. Be sure to observe the correct polarity. 
Most of the Uniboard projects will con-

tinue for the shelf life of the batteries (five 
years in the case of quality alkaline batter-
ies). However, this will inevitably involve 
the bother (too much for the author!) of 
replacing batteries every so many years — 
not to mention that your descendants will 
need to replace them, too! 
The regulator circuit is built up on a 

small, single-sided, printed circuit board 
(p.c.b.) and the topside component layout, 
wiring and details of the underside full-size 
copper foil master are shown in Fig.2. This 
board is available from the EPE PCB 
Service, code 305. If you are going to make 
your own p.c.b., it is so designed that it may 
be drilled using a piece of 0.1in. matrix 
stripboard as a template. 

Completed power supply board. Note 
the miniature thermistors, top right, 
and the 14-pin i.c. socket. 

1 50m 138mm) 

2m (51rnm) 

+VE TO SOLAR CELL W 

OV 

+VE 

Fig.2. Uniboard Power Supply and Voltage Regulator component layout and 
full-size copper foil master. Not all the holes/pads are used. 
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All the components should fit into place 
without too much difficulty. Start construc-
tion by soldering the solder pins and link 
wire in position, then the resistors, thermis-
tors, and preset VR1, continuing with the 
diodes, capacitors and transistors. Also 
insert and solder the dual-in-line socket if 
you wish to build any of the projects on the 
same p.c.b. as the Power Supply — they all 
use the same 14-pin i.c. The leads of the 
solar cell are taken to the solder pins as 
shown in Fig.2. 

If a single high-value resistor for R2 is 
unobtainable, you may insert 10 megohm 
and 4.7 megolun resistors in series to make 
up the required value. Also, if 100 kilohms 
at 25°C n.t.c. thermistors are unobtainable, 

COMPONENTS 
POWER SUPPLY/REGULATOR 

Resistors 
R1 
R2 

R3, R4 

180Q carbon film, 1W 
15M metal film 0.25W 

(see text) 
n.t.c. thermistor, 
100k at 25°C 
(see text) 2 off 

Potentiometers 
VR1 1M min. cemet trimmer, 

single See 
turn -(u-  6mm) op 

IL 
TALK 

Capacitors Pees 
Cl 1F 5.5V d.c. low-profile 

memory back-up, 
("GoldCap") radial 
elect. 5mm lead pitch 

C2 470/4 radial resin dipped 
aluminium elect. 6.3V 

Semiconductors 
D1 5.6V Zener diode, 1W 
D2 1N4148 signal diode 
TR1 TIPP31C npn silicon 

transistor 
TR2 2N3819 n-channel field 

effect transistor (f.e.t.) 

Miscellaneous 
X1 6V to 12V solar panel, 

10mW upwards 
(see text) 

Printed circuit board (Uniboard) avail-
able from the EPE PCB Service, code 
305; 14-pin d.11. socket; multistrand con-
necting wire; link wire (component lead 
off-cut); solder pins; solder etc. 

Approx. Cost 
Guidance Only £20 

excl. solar panel 
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use other values in series to make up about 
200 kilohms in all. 
Be sure to observe the correct polarity of 

the solar cell and the two capacitors, and 
the correct orientation of diodes D1, D2, 
transistors TR 1 and TR2. The cathode (k) 
ends of D1 and D2 are banded. 

SETTING UP 
Before we commence the calibration, 

you should give the p.c.b. one final inspec-
tion for any wiring faults, such as 
"bridged" solder tracks, or wrongly posi-
tioned components (particularly as not all 
the holes/pads are used with each project). 
If all appears to be correct, you can now 
leave the solar cell (but not the p.c.b., 
which should be protected from wide tem-
perature swings) in direct sunlight to 
charge up capacitor Cl. 

Give the circuit half an hour in full sun-
light to be certain that C 1 has fully charged 
(five minutes if the specified solar panel is 
used). Then temporarily connect a 180 
kilohms resistor (a load resistor) across 
capacitor C2, and measure the voltage 
across it. Solder pins are provided for this 
purpose at both sides of C2. 

Turn preset potentiometer VR1 across its 
full range — this should give you readings 
from about 2.5V to 4.7V (this may vary 
according to component tolerances). In the 
various Uniboard projects, a supply of 
either 3V or 3.6V will be required. If the 
voltages measured do not fall within these 
parameters, experiment with the value of 
resistor R2 — a higher value for higher 
voltages, and vice versa. 

Note that capacitor C2 causes a delay to 
any adjustments that are made to the volt-
age — the circuit does not respond to adjust-
ment of preset VR1 immediately. This 
means that you will need to allow half a 
minute or so for the voltage to settle at any 
particular setting of VR1. 

LONG TERM 
Since there is plenty of time until next 

month, why not test the long-term stability 
of the power supply in the meantime? 

Temporarily connect the 180 kilohm 
load resistor across capacitor C2. Adjust 
the voltage across C2 to 3V. The current 
passing through the resistor at 3V will be 
about 17µA (VIR=1), which is a little more 
than the required current for the Perpetual 
L.E.D. Flasher (next month). 

All being well, this voltage should hold 
steady for 18 hours and more before begin-
ning to slip — if not rising slightly in 
between. 

GOING ACTIVE 
Having built and "tested" the Solar-

Powered Power Supply and Voltage 
Regulator, we can now proceed with a 
general introduction to the Perpetual 
Projects' single most active component 
(regulator components excepted), which 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. This does 
make a difference — the make significant-
ly affects both the power consumption 
and characteristics of the 4093 i.c. For 
instance, the GD4093B i.c. roughly dou-
bles the power consumption. Therefore, 
other 4093 i.c.s may be used as a stop-gap 

measure, but are likely to perform 
inadequately. 

Each of ICI 's gates (of which there are 
four — see Fig.3) switches, or triggers, very 
decisively between high and low states 
(logic 1 and logic 0) at its output terminal. 
Such switching is crucial to these applica-

Fig.3. Pinout details for the 4093 quad 
2-input NAND Schmitt trigger Lc. 

tions — ordinary NAND gates fail to 
function at all. 
The four 2-input gates of ¡Cl employ, of 

course, NAND logic. To explain this in the 
simplest terms, if both the inputs of a 
NAND gate are taken high (to positive), the 
output is low (or negative). All other com-
binations of inputs give a high output. 

Wires may be taken directly from inputs to 
the positive or negative rails — or they may be 
taken high or low thmugh a resistor. This 
also means that potential dividers may be 
used at the inputs, which will be described in 
more detail as the series progresses. 

Inputs should not be left "floating" 
(unconnected), otherwise an input may not 
know what to do, and is likely to behave 
erratically. By "tying inputs high", a signif-
icant amount of power (as much as one 
third) is conserved in the projects which 
follow. 

DELAYED ACTION 
One more important aspect of IC1 is that 

the transition of an input from a low to a 
high state or vice versa may be delayed. 

If, for instance, a capacitor (Cx - see 
Fig.4) is wired between the negative rail 
(OV) and an Input B, and a resistor (Rx) is 
wired between Input B and the positive rail, 
a certain amount of time passes before the 
capacitor charges, and therefore the transi-
tion from a high to a low state is delayed at 
the output terminal. 

Not only this, but as soon as the capacitor's 
charge reaches two thirds of the supply volt-
age (assuming that Input A is high as well), 
the gate conducts, and the capacitor is 

The solar panel wired to the completed 
power supply circuit board. 

Fig.4. Delayed transition from output 
high to output low 

discharged. This sequence begins again once 
the capacitor's charge has dropped to one 
third of the supply voltage. 
Armed with this knowledge, you should 

be able to understand (almost!) all the 
workings of the projects in this series and 
even develop further circuits of your own. 

Next month: L.E.D. Flasher, Double 
Door-Buzzer, and Single Door-Buzzer. 
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Here is the third Surplus flyer catalogue. . 

We have tons of surplus electronic components that we want to sell at the lowest possible 
prices. Please remember that many of the items are surplus and are impossibe to repeat. So get your 

orders in early! 

Our cat (Chester) has a habit of sleeping in the warehouse. If you see him in this catalogue he always tends 
to find the best bargains. You can even E-mail him if you want at chattothecat@mainlinegroup.co.uk. Good 
reading! ...The Crew at Surplus Saes 

itb e) 14 • gr. 

A booster amplifier for the 1800 meg band 
Operating supply 10.8v — 
Current consumption 

Receiving 
Transmitting 
Standby (with expired time after 14 

Frequency range 
Receiving 
Transmitting 

Output power 

Sensitivity as per DCS spec. at 
antenna base 

Temperature range 
Attenuation equalization in transit 

and receive cfrection 
Dimensions 
Weight 
Dr.der no 99-110 

h) 

approx 

14v 

o 

approx. 170mA 
approx. 300 mA 
<0.1 mA 

fe, •4:111 • MI • 
Of 

1805 MHz-1785 MHz 
1710 MHz-1785 MHz 
1 w max. (30 dBm) at 
antenna 
<-100 dBm (no deterioration 
o handset sensitivity!) 
-25 C to +70 C 

each 11 dB 
110 mm x 80 mm x 28 mm 
280g 
£20 Each 

4.• • fe if • ie 

Although part of the 
Main me Group of conpa-
nies, we have no physical 
connection with Mainline 
Electronics. Please do not 
mix orders between com-
panies. 

e:. e • •dP 4:16 • 

1710-1880MHZ PCN base aerial 7DBI gain with wall fit-
ting 3in x 5.5in. 
Order no 99-1066 £14.00 

PLEASE NOTE 
The surplus flyer sells top quality components at low 
cost prices. Please forgive us but in order to stay 
competitive, we have purely a sales desk with no 
technical sales st.pport. Catalogues are produced 
when we have enougn surplus items to fill them. 

e-mail: surplusmamlinegroup.co.uk 



Mainline Surplus Sales 
PO BOX 5783 Leicester LE3 20L England 

Tel 0870 241 0810 Fax: 0116 289 6633 Intl: + 44 

Fantastic speaker offers 
We have been very lucky to obtain direct from the manufacturers 19 tons of 

top quality loudspeakers, in various sizes , shapes and power ratings. The parcel 
also includes many different types of cabinet fixings to assist constructors in building 

speaker enclosures. 
We have good stocks of each line but at these prices demand will be high. We have 

listed the obvious speaker specifications but a more comprehensive data sheet is 
available on most items. 

dip • e eh • e • e • e diP • e 
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Man No YD80-
0803R6OB 

Order No 21- 0681 

Diameter 3in 
Fixing centres 3.5 x3.5 in 
Depth 1.5in 
Ohm 8 
Watts 10 
70-18 Khz 
Foam edge RF = 150Hz 

£3.50 

e 
Diameter 4in 
Depth 1.5 in 
Ohm 32 
Watts 3 
180-15 Khz 

Man No YD100-
2001R13A 

Order No 21-0684 

£1.50 

Man No YD100-
5304R76B 

Order No 21-0679 

Diameter 4in 
Fixing centres 4.5 x 4.5 in 
Depth 2in 
Ohm 8 
Watts 10 
80-15 Khz 
Foam edged P.P Cone £4.00 

Man No YD80-
0805R6OB 

Order No 21-0682 

Diameter 3in 
Fixing centres 3.5 x 3.5in 
Depth 1.5in 
Ohm 8 
Watts 10 
70-18 Khz 
Foamed edge 

£3.90 

Man No YD100-
5305R76B 

Order No 21-0677 

Diameter 4in 
Fixing centres 4.5 x 4.5 in 
Depth 2in 
Ohm 8 
Watts 10 
70-15 Khz £4.00 

Man No YB100-
2804545B 

Order No 21-0680 

Diameter 4in 
Fixing centres 4.5 x4.5 in 
Depth 2in 
Ohm 4 
Watts 15 
70-18 Khz £4.00 

Man No YD80-
0804R6OB 

Order No 21-0683 

Diameter 3in 
Fixing centres 3.5 x 3.5 in 
Depth 1.5 in 
Ohm 8 
Watts 10 
70-18 Khz 
Foam edge 

£3.90 

RF = 100Hz 

Man No YD100-
5303R76B 

Order No 21-0678 

Diameter 4in 
Fixing centres 4.5 x 4.5 in 
Depth 2in 
Ohm 8 
Watts 10 
70-18 Khz 
Foam edge £4.00 

Man No 
YB0813-
0401T45B 

Diameter 3x5in 
Fixing centres 2.5x3.5in 
Depth 2.5 in 
Ohm 16 
Watts 35 
100-5 Khz 
Foam edge 

Order No 21-0685 

£2.50 

Mainline Surplus Sales e-mail: surplusCwmainlinegroup.co.uk 
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PO BOX 5783 Leicester LE3 20L England 

Tel. 0870 24 1 0810 Fax: 0116 289 6633 Intl.:+44 

Man No YD 200-9-8 
Order No 21-0746 

Diameter 4in 
Fixing Centres 4.5)(4.5 in 
Ohm 8 
Watts 60 
70-4 Khz 
Foam edge £4.80 

Man No YD130-
1603R8OB 

Order No 21-0676 

Diameter 5in 
Fixing centres 5.5 x 5.5 in 
Depth 2.5 in 
Ohm 8 
Watts 15 
70-5 Khz 
Foam edged £5.00 

Man No YD165 -1208R8OB 

Order No 21-0672 

Diameter 6.5 in 
Fixing centres 6.5 x 6.5 in 
Depth 3in 
Ohm 8 
Watts 30 
70-6 Khz 
Foamed edge £5.50 

Man No YD200-
3611R100B 

Order No 21-0670 

Diameter 8ir 
Fixing centre 8.5 x 8.5 in 
Depth 3.5 in 
OHM 8 
Watts 60 
45-5 Khz £7.00 

Man No YD130-
1604R8OB 

Order No 21-0673 

Diameter 5in 
Exing centres 5.5 x 5.5 in 
Depth 2.5 in 
Ohm 8 
Watts 15 
70-5 Khz 
Foam edged P.P cone £5.00 

Diameter 6 in 
Fixing centres 
Depth 2.5 in 
Ohm 6 
Watts 40 
70-9 Khz 

Man No YD156-
0116S60B 

Order Nc 21-0687 

£3.00 

Man No YD130-
1605R8OB 

Order No 21-0674 

Diameter 5 in 
Fixing centres 5.5 x 5.5 in 
Depth 2.5 in 
Ohm 8 
Watts " 5 
50-5 Khz 
Rubber edge £5.00 

Man No YD165-
1210R8OB 

Order No 21-0675 

Diameter 6.5 in 
Fixing centres 6.5 x 6.5 in 
Depth 3in 
Ohm 8 
Watts 30 
65-6 Khz £5.50 

These arrived from a different supplier and we 
only have limited data. We feel they were used 
in car Hi Fi applications probably for a Bass 
Tube or mounted on the rear parcel shelf. At a 
guess they will be 50-3 Khz with a power of 50 
watts they have a solid poly cone and rubber 
edge. 

Diameter 7in 
Fixing Centres 7.5x 7.5 in 
Depth 4in 
Ohm 4 Order No 21-0747 £6.00 
Ohm 8 Order No 21-0747 £6.00 

Man No YD165-
120PR8OB 

Order No 21-0671 

Diameter 8in 
Fixing centres 8.5 x 8.5 in 
Depth 3.5 in 
Ohm 8 
Watts 60 
45-5 Khz £6.50 

Onginal 4" square full range 
speaker used in Vauxhall and Ford 
cars. Rated 40w, 4ohm. 
Order No 21-0047 £3.50 

P.P = Polypropelene/ Foam Edge generally gives a better all round sound and is more suited to hi - 
fi Applications, rubber edge 

Mainline Surplus Sales 

All prices include VAT 
a  

e-mail: surplusLa'mainli iegroup.co.ul< 



Mainline Surplus Sales 
PO BOX 5783 Le,cester LE3 20L England 

Tel 0870 241 0810 Fax: C116 289 6633 Intl: +44 

For speaker constructors we can offer a range of terminals for the rear of the speaker enclosures. Although surplus we 
have bought them direct from the manufacturer and for volume users we could probably supply continually if re-
quired. 

Man No DPT 14L 

Order No 21-0688 

We have two types in stock of this size. The SPT14L 
(21-0686) is as per illustration. The DPT14L (21-0680) 
Has the same fixing centres and physical size but has one 
side of terminal replaced by two standard Speaker (din) 
sockets. In both cases all of the terminals are fully isolated 
from each other so can be configured in different ways. 
(139.2 x 60.5 x25.3mm ) 

SPT 14L 8 Terminal 21-0686 £2.50 
DPT 14L 4 Terminal 21-0688 £2.50 

Order No 21-0691 

120 x 81 x 24mm 

This range all have the same dimensional sizes 
21-0691 and 21-0689 both have shorting bars which can 
be removed if required and identical connections, 21-
0689 has gold connections where as 21-0691 has a 
nickel finish. 

21-0691 
21-0689 

Nickel finish 
Gold finish 

£2.20 
£2.50 

Order No 21— 0690 

Similar in size to 21-0691 this connection is without the 
shorting links and has Gold plated 4mm sockets (2 pairs) 

21-0690 Gold finish 

Top Adjust cermet 
preset 200 Ohm's 
Order No 02-0717 
3 for £ 1.00 

£2.50 

9 pin male plug to 25 
way D female socket. 
Probably modem 
mouse adaptor on se-
rial port on PC. 
72-0602 £1.00 

Remote access answer machine BT approved can be turned on 
from a distance. Using a touch tone phone uses a micro cassette 
so you don't sound like a darlek. 

Order No 99-0596 

Nice two tone plastic case. 
Size: 23 x 17 x 13.8cm approx. 
Order No 211-0570 

£4.00 

Standard 220 Ohm 
preset enclosed . 
Order No 02-0705 
10 for £ 1.00 

Mainline Sales Sales 

Big chunky magnets. 
75mm dia 30mm in-
ner diameter. 
Order Nc 21-0600 

£1.00 

Bargain £ 10.00 

Nice big slide switch 
DPDT new. 
Order No 05-0708 
£0.80 

e-mail: surplus@mainlinegroup.muk 



I S2 
118111 

All prices include VAT 

Mainline Surplus Sales 
PO BOX 5723 Leicester LE3 201 England ' 
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We obtained a huge quantity of software at deeply discourted prices, we appreciate that they are designed for older machines 
But we find the older software to be more reliable than some of the latest graphics hungry programs. They offer good value for money 
some of the family :lee software contains USA listings for contacting lost relatives etc, which may not apply in the UK. 

KIDS CORNER 

A drawing program for girls over 5 years. 
This program allows you to make tem-
plates for masks. magnets, hats, T-
shirts, crowns etc Over 100 templates 
available just pick a project add a design 
then print and paint yourself. 
CD rom only operates on Windows 95/98 
Order No 73-0695 £3.50 

An interactive storybook and activity centre, 
based around a fun nouse. Kids can print 
play music, make scunds with different in-
struments. Also has an introduction to the 
world wide web Hours of fun, ages 3-8 years 
Win 3.1, Win 95 etc and MAC 
Order No 73-0696 £3.50 

Hidden Pictures workshop is designed 
for Kids 5 years and up and is primarily a 
drawing program w th puzzles and vari-
ous paint palletts, print pictures out in 
black and white 10 save a fortune on col-
ourinc Books 
Win 3.1/95/98 & Mac 

Order No 73-0697 £3.50 

Wishbone is probably Americas best 
known doggy presenter. Wishbone 3-1 
contains 3 software titles in 1. The activ-
ity zone has loads of stuff to do (games 
etc) . The Odyssey takes you through 
Homers famous tales but in a doggy 
fashion; Wishbone print tricks allows you 
to make just about anything from a greet-
ings card to posters with good old 
Wishbone helping you alone. Ages 5 and 
up. 
Windows 3.1, 95 etc and mac 
Order No 73-0658 £8.00 

This is the stand alone print section of 
the wishbone trilogy for producing 
greetings cards certificates etc. Hun-
dreds of templates are included. 
Hosted by Emmy award winning dog. 
WIN 3.1 windows 95 & Mac 
Order No 73-0657 £4.00 

Another Girls drawing program, ages 5 
years and up. This software contairs over 
100 different templates and a wider range 
of pallets and text and :he ability to E-mail 
your work to your friends etc. All wntten by 
Lisa Frank who is famous n the USA for 
Girls art and design, some decorations in-
cluded. Wir 95& 98 
Order No 73-0664 £4.00 

This is the add on program for the Duke 
kem series of blast everything that 

moves software and needs Duke Nukem 
3D to work. also hundreds more blasting 
scenes. Or-
der No 73-0698 £3.00 

PARODY'S 
This a range of totally unoffi-
cial software that is designed 
to extract the fun part out of 
o-.her very well known titles 

and lighten them up a bit. 

This is a parody of Star Wars Titles. With 
blast the Ewok U don't Know Jedi,tell you 
will I, it was written by two slightly warped 
fans you can have hours of fun, don,t for-
get to put your favourite Ciaracters in the 
time machine (Baby Yoda!). Very funny. 
Win 3 1, 95 etc Pentium or above 
Order No 73-0699 £5.00 

Another humourous lampooning on the X-
files, play beam up the cows, ditch the 
alien, conspiracy theory etc. This parady 
is not authorised by Twentieth Century 
Fox and so is very funny. Join Mully and 
Scudder and find out the real truth. 
Ages 13 & up Win 3.1, 95 etc 486 & 
above & mac 

Mainline Surplus Sales 

Order No 73-0668 £8.00 

e-mail: surplus@méiinlinegroup.co.uk 
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This is a Parody on Windows 98, play 
splat the bug, feeds the Billagotchy ( Bill 
Gates). You know the company, you 
know the software, you know the man 
now have some fun and vent your frus-
trations, visit the microshaft campus 
Aged 13 & up Windows 95 or Mac 

Order No 73-0656 £6.00 

A take of off one of the bestselling CO rom 
games of all time, get out of those places you 
have got stuck in time and time again Great 
graphics includes a www interface to send elec-
tronic postcards etc, it's funny even if you don't 
remember the original . 
Win 3.1 or above & Mac 

Order No 73-0700 £4.00 

Tired of playing the standard windows solitaire, 
this software has over 200 different versions of 
solitaire, with this you can stay single forever, 
or move your PC into the potting shed and es-
cape normality for a few hours at least. 
Win 95 etc 

Order No 73-0701 £8.00 

Mainline Surplus Sales 
PO BOX 5783 Leic3ste- LE3 20L Ençllnd 

Tel: 0870 241 0810 Fax: 0116 289 6633 Intl +44 
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This software allows you to upgrade 
to windows 98 from windows 3.1 or 
95 without losing your original set-
ting, sc if when you upgrade your 
machine it all freezes don't panic, 
just switch back to your original os 
then sort the bugs out later. 

Order No 73-0667 £6.00 

An interestirg poker train ng game 
software package Welcome to the 
cowboy casino where you can inter-
act with real gamblers using video 
footage, watch out or they will con 
you. 
386 or better ,Win 3.1 or above 

Order No 73-0663 £15.00 

An 18 years adults only CD. Play 
Poker/Blackjack in a v.rtual Las 
Vegas casino, spend your win-
nings with the naughty lassies 
definitely not a CD for the family, 
X-rated ,very naughty. 

Order No 73-0669 £6.50 

Hosted by Patrick Stewart this CD rom takes 
you through our solar system and travels 
back in time to take a tour throLgh its History 
and discoveries. 
This CD will answer just about any planetary 
exploration questions you may have. Good 
value for morey 
Win 3.1 as above 486/66 as above 

Order No 73-0665 £8.00 

This software is designed to emulate the 
power of thought into rationalising the design 
process and allows you to operate a 'what if 
type of problem The clever bit s it can inter-
face with most databases, so you can use it 
to get answers without hours of program-
ming. This is very highbrow software that I 
am still trying to figure out, if it aoes what it 
says on the box then it could appear that 
you can add the power of reasoning to your 
P.0 
Win 95 NT or above 

Order No 73-0702 £12.00 

This is top quality photo manipulation soft-
ware that allows ycu to take images cor-
rect colour, resize even go crazy with the 
s-t-r-e-t-c-h feature. Templates are in-
cluded to make t-shirts, flyers etc etc. 
Sometimes this software from other manu-
facturers is ten times the price. 

Order No 73— 0666 £10.00 

Mainline Surplus Sales e-mail. sales mainlinegroup.co.uk 
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£12.00 

FAMILY TREE SOFTWARE 
This make cf software is the USA's best selling genelogy software and is normally an arm and a leg 
and comes n many different versions. These titles are nearly all current cr can be upgraded to : ater 
versions in the UK. They may include sophisticated search data bases for th 3 USA v4hich may not 
apply in Europe. 

This is the ultimate famili tee software in 
its basic version only, it allows you to enter 
everything you know about your family in a 
clean logical manner, you can import photos, 
news clips, birth certificates etc. The unit in-
cludes a built in word processor and search 
tools to help you uncover what you want to 
know. 
Compatible with many other genealogy soft-
ware titles. 
Order No 73-0660 

iindy Tree 
'Companion 

This is the ultimate family tree with all the 
latest gadgets that contains English and 
Welsh records. Produce reports, import 
documents, change fonts, even malipu-
late images. This software is very expen-
sive and has been awarded much praise. 
This is the ultimate genealogy program. 
Win 3.1 on above Win 95 Pentium recom-
mended 

Order No 73-0659 

This is an addition to 73-0660 and covers more 
extensive searching manly in the USA. However 
there is a lot of interesting material including 
much topical information from old news reports 
and papers from 1833 and 1853. This also in-
cludes the complete listing guide to genealogy 
which gives many tips that apply in Europe, n-
teresting reaoing. 

Order No 73-0662 £6.50 

Iton-Jele r nuel %eel one. and re,/on 
rie.h lool horn Fermi, owl Gem,n 

Earlier versions of the translator software for 'en 
3.1 —95— NT. This version only has 3 languages 
Spanish/ French/ German runs on 386 machines or 
higher. 

Order No 73-0609 £14.00 

£35.00 

tAMILVGA'i IFRIM 

This looks like an older version of the 
two tizles 73-0660-661 but allows a web 
site to be built. 
Works on win 3.1 386 on win 95 & 486 
as above. Perhaps a good start if your 
interested in a oasic software package. 

Order No 73-0661 

Designed to complement the Family Tree soft-
ware. This title allows you to create beautiful 
memory books ard family scrapbooks of out-
ings. holidays, Birthdays Etc. These can be 
converted from digital images from any source 
you can even create family web sites with this 
software 
Windows 95/98 

Order No 73-0655 £16.00 

I orniale lee', e mil W. b pogo, rend 'Noe 
In» German ei Onion 

£8.00 

CH EYEN\15 
-*room» oadleog 410 on.,. tleettoeo complo.oleo 

ee leeetlaeol, 

I've tried to use the Dos/ Win-
dows backup programme, but it 
never seems to work right, the 
latest versions of other manu-
facturers software make my 
head spin whilst in the USA I 
found this software by Chey-
enne for Win 95 nice and sim-
ple, it does exactly what it says 
on the box with graphics you 
can understand. 
Order No 73-0610 £10.00 

Translation software for Windows 95 or NT complete with 15 
user capability translate in real time English into Spanish/ 
French/German/Italian text, E mails even web pages. 
Needs 486/66 or higher Win 95 62 MB if fuily installed CD rom. 

Order No 73-0608 £16.00 

Mainline Surplus Sales e-mail: salesemainlinegroup.co.uk 



This is a C band exciter made by NEC no data available 
but it looks to have two very high spec TCXOS +mixers 
etc. 
Must have cost thousands only a few in stock, New. 
Order No 99-0720 £75.00 

The photo does not do justice to what is the biggest non 
releaseable cable tie I've seen, length 35in width 0.5in. 
Just think of the fun you can have with them, (big grin!) 
Order No 83-0597 £0.95 

Very high quality fan and 
heatsink. Size 2in W x 2in L x 
1.25in D with two 4 way 
power sockets 1 male, 1 fe-
male made by AAVID for 
486/586 processors. Not to 
be confused with the cheaper 
styles, obviously can be used 
in other applications. 
Order No 36-0693 £6.50 

High quality microphone 
and holder designed to 
stick to the front of the PC 
or other work surface. 
Terminates in a 3.5mm 
stereo plug. 
Microphone probably 
electret higl- lmpedence. 
Order No 21-0725 
£2.50 

Mainline Surplus Sales 
PO BOX 5783 Leicester LE3 20L England 

Tel: 0870 241 0810 Fax: 0116 289 6633 lint!: +44 

Original varnished cambric 
tape, 36 yards long x 1 inch 
made by 3m. 
Order No 83-0745 
£6.50 

Ise 
BT plug to 4 way connec-
tor on 0.1 pitch. 
Order No 72-0565 
2 for £ 1.00 

370V AC 50/60Hz 3UF 3 
terminal (has written on 
side 25/3UF ) motor run 
capacitor. Size: 10 x 5cm 
diam. 
Order No 01-0568 

£1.50 each 

Standard Pcb 
mounted Mcx sockets 
50 OHMS 
Order No 71-0601 
£0.85 each 

Video head assembly from 
Samsung + other equip-
ment. Part No. SESC/ 
CV970812027 (0149) Spec: 
CX5-S2N 
Order No 99-0569 £4.00 

a 

Washable glue especially 
made for children non toxic 
in two sizes. 
Order No 83-0603 
225m1 glue £1.50 

Order No 83-0744 
36ml glue £0.40 

Joint LED's in two colours size 10 x 6 x 7 mm. 
In a rectangular brick. 
Order No 18-0566 Red Part No. MU03-22 
2 for £ 1.00 
Order No 18-0567 Green Part No. MU03-5201 

Mini 9+0 cherry selector switch only 5 con-
nections on rear so probably Hex/ 
Binary.40mm L x1Omm W x7mm D 
No end cheeks lovely switch. 
Order No 05-0727 £ 1. 00 each 
6 for £5.00 

Standard keyboa-d used for 
telecom and security applica-
tions. 14 connections (only 13 
connected) so looks like com-
mon earth cover white. 
Order no 05-0730 £3.50 

Mainline Surplus Sales e-mail: surplus(wmainlinegroup.co.uk 
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PO BOX 5783 Leicester LE3 201. Englénd 
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We have obtained a quantity of these large 12 volt peltier devices originally used in 
caravan coolers one side gets hot, the other gets really cold, needs to be mounted on 
a heat sink. Approx size 3.5in L x 2in W x 1.5in O. Likely to be very popular so early 
purchase recommended. Order No 20-0605 £9.50 

Rogers duroid 5880A Teflon PCB 
double sided this is the 1/16 size 
and so has to be scaled from the 
more popular 1/32 size which is 
near'y £100 per sheet. 
Size A 8 x 5in 
Order No 81-0719 
Size B 10 x 8in 
Order No 81-0732 

Set of 3 gold plated phono 
plugs in red/white/yellow 
to suit most audio visual 
applications. 
Order No 73-0737 £1.80 

Standard phono 
socket to F plug 
adaptor. 
Order No 71-0741 
£0. 75 

Drawing pen 0.45mm line width water-
proof black. 
Order io 83-0724 £1.00 

A quality plastic enclosure with alumin-
ium front and back panels, size 7in L x 
6inw x 1.5in D colour grey. 
Order No 82-0694 £2.00 

Small SMA flying socket. To 
aoprox 10cm of cable then what 
looks a very tiny mcx/tv style 
connection only 3mm across. 
Order no 72-0721 £ 1.40 

Standard 3.5mm 
mono jack socket. 
Order No 71-0722 
£0.18 or 6 for £ 1.00 

Lovely switch made P.S.0 
100/120V or 200/240V AC 
input +5v 8amps DC and 
+1?v 8 amps 12 volt 
peak). 
Size 7L x 4W x 2D in 

Mainline Surplus Sales 

Slightly larger than nor-
mal, preset vertical 1 MEG 
LIN probably used in TV's 
looks like 7.5mm pitch. 
Order No 02-0706 
4 for £ 1.00 

A range of test clips for testing the popular 
DIL IC's all types are gold plated and spring 
loaded. 
Order No's 

84-0738 
84-0734 
84-0739 
84-0733 

16 pin DIL 
24 pin DIL 
28-pin DIL (wide) 
40 Din DIL (wide) 

£4.00 
£4.80 
£5.00 
£6.50 

e-mail: surplus,wmainlinegroup.co.uk 
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Standard radial Electroytic caps in 
small case styles 

Value Voltage 10+ 100+ stock No 

4.7 UF 50V 0.25 1.50 01-0778 
10UF 50V 0.30 2.00 01-0779 
47UF 50V 0.35 2.40 01-0780 
100UF 50V 0.44 3.20 01-0781 

Stock up while you can at these prices. 

Sub minature Electroytics. 

100UF 16V Pitch 2.5mm (spaced to 
5mm), lovely size for projects. 
Stock No 01-0782 10 for 50p 

Large radial Electroytics 

Lovely 4700 UF 50V Radial electrolytic nice 
size 50mm x 40mm pitch 20mm 
Order No 01-0783 £1.00 

400 Volt 220 UF 
Electrolytic capaci-
tor, dimensions 
80mm x 60mm pitch 
22mm. 
Order No 01-0784 
£3.00 

AMP' 

250K High quality pots 
with 4mm shaft made by 
Spectrol, Lovely. 
Order No 02-0749 
£2.00 

Boums precision multiturn 
pot, 500 Ohm's shaft size 
6mm. 
Order No 02-0751 £4.00 

Dual precision 1K pot 
very unusual lovely qual-
ity only few ir stock 
Order No 02-0750 
£2.00 

Mainline Surplus Sales 
PO BOX 5783 Leicester LE3 201 England 

Tel 0870 241 0810 Fax: 0116 289 6633 Intl: +44 

Power resisters. 
A range of metal clad power resisters in the 
following values. 
0.33 OHM 10 Watt Order 02-0768 £0.50 
0.39 OHM 10 Watt Order 02-0767 £0.50 
300 OHM 25 Watt Order 02-0766 £1.00 
10 OHM 50 Watt Order 02-0765 £1.80 

Right angled IEC socket lead 80in long. 
Order No 71-0755 £1.00 

40 way IDC plug right angled with lugs. 
Order No 71-0764 £1.00 for 2 

1000 uF capacitors 
25 volts: 21 x 13mm diam with 4mm pitch. 
63 volts: 32 x 16mm diam with 8mm pitch. 

01-0571 1000 uF 25 volts 15 for £1.00 
01-0572 1000 uF 63 volts 8 for £1.00 

24 way wide spaced IC Test 
socket with gold pins. Made by 
Harwin. 
Order No 71-0754 £3.50 

Mainline Surplus Sales ra e-mail: surplus@mainlinegroup.co.uk 
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CERAMIC CAPACITORS 

Standard 5mm 50V 1C0 N plate ceramic 
used everywhere, better for RF than multi-
layer styles. 
Stock No 01-0775 50 for £ 1.50 

Small free ceramics 
27 pf Plate ceramic 10 for 25p 
Stock no 01-0776 
470 pf Plate ceramic 10 for 25p 
Stock No 01-0777 

Spectrol precision trimmers. Available in the 
following value 
10 DHM's Order No 02-0771 £0.80 
20 OHM's Order No 02-0772 £0.80 
100 01-IM's Order No 02-0770 £0.80 
200 K Order No 02-0773 £0.80 2 
Meg Order No 02-0769 £0.80 

Right angled 15 way D socket for PCB 
mounting. 
Order No 71-0753 £0.75 

IEC plug to IEC line 
socket length 82in. 

Order No 71-0774 
£2.00 

Standard micro 
switch, SPDT 250 
Volt rated spade 
lugs. 
Order No 80-0752 
£1.00 

Small pusn switch SPST green 
non latching, size of rear 15mm 
x 13mm. Only few in stock. 
Order No 80-0759 £1.00 

Very unusual purchase made by Storm 
This is a 4 way rugged sealed switch. Il-
luminated size 30mm x 95mm. Must 
have cost a packet, full data available. 
Order No 85-0763 £5.00 

SWITCHES 

80-
0786 

Illumunated small rocker switch, red, 
size3Omm x 20mm x 15mm SPST. 
Order No 80-0785 £0.95p 
Order No 80-0756 £1.00 

Small rocker switches. 
Order No 80-0757 3Cmm x 20mm 
x 25mm SPDT £0.60 
Order No 80-0758 30mm x 20mm 
x 20mm DPST £0.70 

80-
0785 

Lovely DPST push switches 
Size 10mm 17mm in two colours. 
Red Stock No 80-0760 £ 1.00 
Black Stock No 80-0761 £1.00 

Same size rear as above but switch physi-
cally ligger with a red and green Led in 
cased in a black switch. 
Stock Nc 80-0762 £1.50 

Mainline Surplus Sales •s2• e-mail: surplus@mainlinegroup.co.uk 
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kr j..., IC SOCKETS 

We have finally got around to listing some of thelC sockets 
we have in stock. This is by no means all we have but it's a 
start. 
NO OF PRICE 
PINS LENGTH WIDTH STOCK NO 1 25 100 

10mm 10mm 71-1019 3p 2p 1p 
14 18mm 10mm 71-1020 4p 3p 2p 
16 20mrr 10mm 71-1021 5p 3p 2p 
20 25mm 10mm 71-1022 6p 4p 3p 
22 28mm 10mm 71-1023 7p 5p 4p 
24 30mm 0mm 71-1024 8p 6p 5p 
24 30mm 18mm 71-1025 8p 6p 5p 
28 36mm igmm 71-1026 8p 6p 5p 
40 50mm 18mm 71-1027 10p 8p 6p 

These are the higher specification turned pin styes. 
NO OF PRICE 
PINS LENGTH WIDTH STOCK NO 1 25 100 
8 10mm 10mm 71-1028 7p 5p 4p 
14 18mm 10mm 71-1029 12p 8p 6p 
16 20mm 10mm 71-1030 14p 10p 8p 
18 23mm 10mm 71-1031 15p 11p 9p 
20 25mm lOmm 71-1032 17p 12p 10p 
22 28mm 12mm 71-1033 19p 14p 12p 
24 30mm 18mm 71-1034 20p 15p 13p 
28 36mm 18mm 71-1035 23p 17p 15p 
32 40mm 18mm 71-1036 27p 2Cp 18p 
40 50mm 18mm 71-1037 34p 32p 18p 
48 60mm 18mm 71-1038 30p 28p 20p 
50 64mm 25mm 71-1039 30p 28.p 22p 
64 80mm 25mm 71-1040 30p 28p 24p 
32 80mm SIL 71-1041 27p 20p 18p 

Mainline Surplus Sales 
PO BOX 5783 Leicester LE3 20L England 

Tel* 087C 241 0810 Fax: 0116 289 6633 Intl +44 

A 115v/230v heavy duty compresser made for Marconi. The 
unit can provide a constant pressure of 50 psi continuous. 
Current consumption at 240 volts 2.5 amps. 
Order no 99-2004 £120 

I Curly BT telephone lead to 
2mm push on terminals 
Order no 71-0910 
£0.50 

9 way female D socket to Cat 5 computer, probably for connect-
ing comport to network. 
Order no 71-0916 £1.00 

Mainline Surplus Sales e-mail: surplus@'mainlmegroup.co.uk 
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FANS AND BLOWERS 

Fans proves to be our most popular sellers in the last catalogue, so we have listed all of the 
types we have in stock. New deliveres arrive every day. 

SIZE WIDTH FORMAT VOLTAGE POL POWER CONSTR STOCK NO PRICE NOTES 

120mm 38mrr. square 12v DC 0.45A plastic 36-0891 £2.50 made by Panaflo 
60mm 25mm square 24v DC 0.1A plastic 36-0934 £2.50 made by Panaflo 
40mm lOmm square 12v OC 0.9W plastic 36-0098 £2.50 made by Sunon 
40mm 20mm square 12v DC 0.9W plastic 36-0930 £2.50 made by Sunon 
126mm 39mm square 12v DC 5.9W metal 36-0235 £5.50 made by EBM 
80mm 20mm square 12v DC 0.2A plastic 36-0337 £2.50 made by Shicoh 
80mm 25mm square 12v DC 0.15A plastic 36-0338 £3 50 made by Nidec 
120mm 25mm square 220/230 AC metal 36-0339 £6 00 made by Tobishi 
80mm 36mm square 110/120v AC 12W metal 36-1011 £6.00 

PAPST FANS 

Many people demand fans manufactured by be Papst company. These have a good reputation for quality and a long service life. We 
have listed these seperatly although still su -plus and at surplus prices. If you have a requirement for a special Papst fan we may be 
able to supply it directly from the menufacturer. 

SIZE WIDTH FORMAT VOLTAGE MIN/MAX ROL CONSTR PAPST NO STOCK NO PRICE 

171mm 5Cmm circle 100-120v AC metal TYP6003S 36-1012 £8.50 
171mm 5Crrim circle 115v AC metal TYP6300S 36-1013 £8.50 
118mm 42mm square 48v (38-56) DC metal TYP4148XP 36-1014 £5.00 
80mm 38mm square 5v DC metal TYP8105G 36-1015 £5.00 
80mm 32mm square 12v (6-15) DC plastic multifan8312 36-1016 £3 00 
118mm 38mm square 115v AC metal TYP4600N 36-1017 £3 00 
90mm 38mm square 24v (12-28v) DC plastic on 

metal tray TYP3414 36-0236 £3.00 

Mainline Surplus Sates Lj 
- 
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20mm conduit 
5 metres long. 
Order no 71-0813 
£3.00 

Heavy duty push 
switch DPDT non 
latching. 
Order No 71-0815 
£1.50 

44mo 

250 V 1-30 PF trim-
mers By tekelec 
Order No 05-0821 
£3.50 

Small crimp ter-
minal red. 
Order No 
71-0817 

25 for £ 1.00 

Standard TO3 
silicon wash-
ers. 
Order No 83-
0831 Pack 
of 20 £0.50 

Screening can size 15 
mm x 15 mm x 30 mm 
For S18 coils and oth-
ers made in UK by Neo-
sid. 
Order No 83-0883 
3 for £1 

Heatsink for the 
older TO66 devices 
Order No 83-0886 
£1 for 2 

High quality British made Dilimin 500pf 
variable capacitor for radio sets etc. Spin-
dle 1/4 in x 5/8 in long, made believe or 
not in the UK. 
Order No 01-0833 £2.00 

• 
Small push switch 
size 5mm x 5mm 
Order No 80-0814 
£1 for 2 

Right angle 10 amp IEC 
connector (kettle type) 
for hand wiring. 
Order No 71-0962 
£1.50 

Those annoying TO220 
mica washers that you can 
never find when you want 
them. Order No 83-0873 
40 for £ 1.00 

Large 3 amp 25 uh 
choke size 4.5 in 
long by 10 mm 
wide. 
Order No 38-0882 
3 for £1 

Paper roll size 5 x 3in 
Order No 99-0957 £1.00 

Mainline Surplus Sales 
PO BOX 5783 Leicester LE3 20L England 
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Very big terminal 
inner 
diameter 15mm 
Order No 71-0816 
£1.00 for three 

24 volt DC buzzer 
lin x lin. 
Order No 21-0828 
£0.80 each 

10 amp 250 volt otled 
relax SPDT 12volt 
coil. 
Order No 80-0826 
£1.00 for 2 

Small 12V battery meter 
H06 fixings 15mm apart. 
Order No 18-0832 
£2.00 

EEC mains lead to 
chunky socket used for 
TV's etc. 
Order No 71-0824 
£0.40 

Small bridge size 
lOmm x 10mm, no 
data but probably 3 
amp 100 volts. 
Order No 17-0830 
£0.80 for 2 

Small florescent display 
height of characters 
approx 5mm, no data 
hence priced to clear. 
Order No 18-0829 

£1.00 

BNC straight coupler 50 OHM 
female to female. 
Order No 71-0827 dOC 

Small sub minature SMB socket do not confuse with 
standard SMB, this is only about 2.5mm wide. 
Small straight sub SMB socket, 50 OHM's 
Straight order no 71-0819 £0.70 
Right angled order no 71-0820 £1.00 

Mainline Surplus Sales e-mail: surplusCDmainlinegroup.co.ul< 
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WELLER SPARES 

We have obtained a small quantity of various 
Weller spares. Tc save some space we have 
listed the Weller spare part number which ycu 
can cross reference in the big component 

SPARE BITS FOR WELLER IRONS 

WELLER NO QTY IN STOCK PART NO PRICE 

PTC5 
CT6C 
PTDD9 
PTK5 
PTBB9 
PTE5 
PTC7 
PTR6 
PTL6 
PTK8 
PTAA9 
PTK7 
PTP5 
PTDD6 
PTM7 
PTH6 
PTH5 
MT8 

18 83-083g £2.00 
10 83-0841 £6.00 
50 83-0842 £6.00 
16 83-0843 £2.00 
16 83-0844 £2.00 
70 83-0845 £2.00 
40 83-0846 £2.00 
16 83-0840 £2.00 
10 33-0847 £2.00 
60 33-0848 £2.00 
12 33-0849 £2.00 
65 33-0850 £2.00 
18 :33-0851 £2.00 
35 33-0852 £2.00 
17 33-0853 £2.00 
20 B3-0854 £2.00 
12 83-0855 £2.00 
15 83-0856 £1.00 

We may be able tc obtain other Weiler spare parts but the 
pricing on new items may be different. 

Standard Weller 3 way housing. 
Only for TCP units. 
Order No 83-0836 £4.00 

15 

Complete fume extraction iron part nc TCP3 FE 24 volt DC. Ther-
mostatically controlled with plastic tube and pipe cleaner. Fits stan-
dard PSU units. 
Order No 83-0838 

Standard 3 hole fixing TCP handle with fume 
extraction pipe we think the part number 
would be FEH. 
Order No 83-0837 £7.00 

£35.00 

Replacement nozzle for 
fume extraction soldering 
irons, FEN-11. 
Order No 83-0835 
£1.50 

We buy surplus electronic 
components and other 

items. Being one of the 

largest surplus dealers in 

the UK we can pay more. 
Send us lists of your excess. 

To avoid confusion with the 
other Mainline companies, if 

you see items in the flyer that 

you want to order call only the 
0870 241 0810 number. Calls are just 

charged at the normal national rate. 

Callers are welcome to visit us. Please 

ask for details. 

Mainline Surplus Sales e-mail: surplusmainlinegroup.co.ul< 



The silver solution, chemically silverplates through a 
unique process that beautlies and protects, it also 
cleans polishes and retards tarnishing better than con-
ventional polishes. 
Order No 99-0859 £3.50 

Small PCB DIL bridge 
normally rated at 0.8 
amps 300 volts. 
Order No 17-0866 
£1 for 3 

4 ohono sockets 
mounted in a metal 
panel with right an-
gled connections for 
PCB mounting. 
Older No 05-0865 
£0.50 

21in Flyback 
transformer 10 
pin bale VDE 
Reg no 5266 
mace by sam-
sung. Their part 
no FTN21A001 
Order No 91-
0822 
£5.00 

3.5mm chassis 
plug. 
Order No 71-
0858 
7 for £ 1.00 

Mainline Surplus Sales 
PO BOX 5783 Leicester LE3 201 England 
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Really nice nice 
size 1500UF 
cap 
size25mmx20 
mm 
Legs1Omm 
apart. 
Order no 01-
0863 
3 for £ 1.00 

S2 

Nice keypad from the front of 
alarm panels 10 connections so 
probably Binary/hex. 
Order No 05-0823 £1.00 

Nice chunky wire wound 330R 
probably 8 watts. 
Order No 02-0861 5 for £ 1.00 

50 OHM panel mount 
BNC socket crimp fixing 
for RG58 style cable. 
Order no 71-0868 £1.0C 

44‘. 

Standard 7.5 amp spade 
fuse for car (brown) Bar-
gain. 
Order No 81-0874 
10 for 1.00 

Small cable clamp 
for 2/3mm cable 
H06 size approx 9-
10mm 
Order No 71-0860 
10 for £ 1.00 

Red and black phono plugs 
to 3.5 mm stereo plug. 
Order No 71-0857 
£1.20 

Pair of phono leads red and 
black, bargain. 
Order No 71-0867 £1 

Phono female to 
PL259 plug adap-
tor. 
Order No 71-0869 
2 for £ 1.00 

Small blue toroid ring 
with winding probably 
low frequency size. 
Order No 38-0870 
£1 for 3 

2.5mm 
Mono plug. 
Order No 
71-0862 
7 for £ 1.00 

Nice heatsink for 
TO3 p'astic 
devices 2in. 
Order No 
83-0887 
£0.50 

Pre wound toroid on an 
amidon toroid (probably 
T130-26) for LE uses. 
Order No 38-0871 
£1.00 for 2 

Mainline Surplus Sales e-mail: surplusemainlinegroup.co.uk 
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POWER RE'_AYS 

Large plug in relays 8 pin widely used in 
electronic controllers etc which may need 
to be changed quickly. We have the follow-
ing types in stock. Pin assignmentis coil 
Pins 2-7 commons Pins 1-8 NCPins 4-5 
No Pins 3-6, all types are DPDT and can 
switch 10 amps at 24C V. 
24 V AC orange coil 37-0875 £3.50 
12 V DC blue coil 37-0878 £3.50 

Similar to above but with spade terminals. 
This I think 20 amp mains relay SPST one 
paddle across two sets of contacts gives 
the power rating 
24 VDC Blue coil 37-0876 £4.00 

High quality relax base for 8 pin relay all 
terminals are brought out to screw con-
nectors. 
Order No 37-0877 £1.80 

HEATSHRINK PACKS 

We have tons of heaterink material in stock ir all sorts of colours and sizes. Its just to dif-
ficult to list so we have sorted the stock iito 3 packs. These offer great value so buy while 
you can. 

PACK A = 10 x 1 mete lengths of heatshrink (at .east 4 different sizes ) All under 1cm. 
Stock No 81-0879 Price £ 1.50 

PACK B = 6 x 1 metre lengths of heatshrink (at least 4 different sizes) between 1cm and 
2 cm 
Stock No 81-0880 Price £2.00 

PACK C = 6 x 1 metre lenghts of heatshrink, above 2cm. 
Stock No 81-0881 Price £2.50 

All sizes quotes are approximate before shrinkage. 

COMPAQ BASE UNITS 

We had a big delivery of 486 DX66 hase units. They comprise of a 2/300 meg hard drive 
8 megs of ram and video on board. They have a 1.44 mb floppy and psu and just need 
os and keyboard and a vga monitor to work. 
These are ideal for entry level systems or someone that just wants to type letters. 
486 Base units Order no 99-0912 £20.00 
486 Base units with extra 8 meg ram Order no 99-0913 £25.00 

Mainline Surplus Sales e-mail. surplusCeomainl negroup.co.uk 
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Nice looking push switch 
red cap size 20mm diame-
ter. 
Order No 80-0889 

2 for £1 

Small gear belt 14 in 
Order No 81-0894 

£1 each-

Small cable grommet. 
For 8mm hole /4mm ca-
ble approx 
Order No 81-0885 
8 for £1 

Cable clamp 20 mm 
5 for £1 

Order No 81-0892 

50 ohm panel mounted 
bulkhead BNC socket 
for RG 58 cable. 
Macom part no 
B35H45JB10X99 
Order No 71-0898 
£1.40 

35 amp 600 volt all metal clad bridge rectifers. With 
spade terminals size 30mm x 20mm. 
Order No 18-0890 £2.00 each 3 for £5 
Stock up whilst you can. 

o 
T 37-2 x5 
T 37-6 x5 
T 50-2 x5 
T 50-6 x5 
T 68-2 x2 
T 68-6 x2 

RF Toroid Kit 
A small kit of popular Toroids by 
Amidon. 
Kit includes -2 =500 khz-15khz 

-6 =5-50mhz 

Total 24 toroids in all 
£10 the lot 

Order No 38-0884 

• 
Great big cable grommet 
for panels entry 15mm. 
Order No 81-0893 
£1 

High quality 12 or 24 volt 
DC power plug for car or 
lorry. Made in Germany. 
Order No 62-0948 
£1.00 for two 

Mainline Surplus Sales 

Standard spade termi-
nals. 
Order No 81-0897 

25 for £1 

eçe, 
High quality 12 volt 
DC adaptor lead 
with LED. 
Order No 62-0961 
£1.25 

Big cable tie metal with 
adjuster approx size 39 
cm long. 
Order No 81-0896 
£1.00 

Anode lead for TV 
length 15in. 
Order No 62-0956 
£0.50 

Really big cable termination 
approx size of 
Entry 20mm 
Order No 81-0895 
£1.00 

Resonators for use in simple ap-
plications 5 types are available 
from stock. 
3.58 mhz, Order no 20-0937 
6.00mhz, Order no 20-0938 
12.00 mhz, Order no 20-0939 
455 khz, Order no 20-0940 
512 khz. Order No 20-0941 
3 of one type for £ 1.00 

e-mail: surplus@mainlinegroup.co.uk 
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All prices include VAT 

This is an uni.sua adaptor 
to allow the user to plug 
earthed USA appliances 
into none earthed sockets 
with a wire to allow you to 
connect to an earthed pin. 
Order NO 71-0944 £ 1.00 

-44 

Unusual adaptor lead semi-rigid 
cable 50 OHM SMA plug to what 
looks like another SMA plug but 
smaller (sub sma?) length 3.5 in. 
Order No 72-0959 £2.00 

Unusual Nicad cell. Looks 
like an AA but longer 
7Cmm long no nipple. 
Probably high capacity in-
dustrial type. 
Order No 31-0945 £1.25 

441 
Not quite sure about this it 
looks like a fused mains 
terminal strip for panel or 
bus mounting. 
Order No 71-0951 £1.00 

SMC plug 50 OHM's to 
PCB connector for fixed SMC fly lead length 8 in 
use length 5in. about 50 mm has been 
Order No 72-0958 stripped back to coax 
£1.8C braid at the bottom for 

New NIMH cell probably 
500-E00 mah or higher. 
Order No 31-0947 
£1.00 for two 

Very modern TV chassis made by ONWA in Newcastle for ma-
jor brand names. These are not tested but are brand new and 
are sold for parts orly. They contain 3 tuner, flyback unit + 
TDA8326A + SDA5254 CHIPS. I think you could just add a tube 
and hardware and you would have a new TV. 
Absolute bargain at £6.95 
Order No 99-0963 

PCB mounting 50 OHM. 
Order No 72-0960 
£1.40 

Small unpacked anti-
clockwise isolators (3rd 
port terminated). Fre-
quency 11.85-13.65 
GHZ. I would guess a 
few 100 MW. 
Order No 99-0946 
£2.00 each 

Right angled 9 pin 
D socket with long 
gold pins very high 
quality for PCB 
mounting.. 
Order No 71-0955 
£0.80 for two 

We believe this to be a 
very small filter maybe 
even a mixer unit com-
prising of 3 ports 1 has 
An SMA socket 1 has a 
sub-SMA socket and 
one looks like its wave 
guide entry. I would say 
the frequency is very 
high as the wave guide 
entry is only about 6mm 
long. 
Limit 1 per customer. 
Order No 99-0953 
£10.00 

Time delay relay all in cased in 
plastic resin 24 vac 1 amp. Delay 
or break 5 mins. 
Older No 37-0949 £4.50 

Made by Legrand this is hand wired 
European plug in white. It's worth 
keeping a few of these in the suit-
case as they are cheaper than a 
load of travel adaptors. 
Order No 71-0950 £0.80 

Small charger PCB contains 2 x 
LF.A317T +a 7805 regulator and 
small bridge. 
Order No 99-0952 £2.00 

Mainline Surplus Sales e-mail: surplus@mainlin2group.co.uk 
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Panasonic cards reader model no ZU93123TE 
Order no 99-2022 £10.00 

8 way + 2 led cable 
pcb connector for cat 
5 applications, nice. 
Order No 71-0918 
£1.20 

N ccnnector Nick& plated 
3 way 50 OHM N female 
T-piece. 
Order No 71-0923 
£1.00 

Small isolator, withoLt data 
size 25mm x 25mm x 10mm. I 
would say it would be around 
or above 500 mhz but I cannot 
be certain. 
Order No 99-0917 £1.50 

Mainline Surplus Sales 
PO BOX 5783 Leicester LE3 20L England 

Tel* 0870 241 0810 Fax 0116 289 6633 Intl +44 

Stereo adaptor plug. 
converts mini stereo plug 
to standard size. 
Order No 71-0921 
£0.80 

Molded adaptor from 3,5mm 
minature plug to standard 
jack plug. 
Order No 71-0922 £0.80 

A stereo adaptor allows the use 
of two mini stereo headphones 
in a single mimi headphone 
jack. 
Order No 71-0925 £1.20 

Some sol of filter lime one per cus-
tomer. 
Order No 99-0920 FREE 

Anti static whst band and cable terminates in 
4mm plug, good quality. 
Order No 0914 £2.50 

DPST mains switch on 
bracket like that used in 
Televisions, good click 
movement. 
Order No 05-0906 £ 1.00 

UK adapter plug 
for use in Europe 
or as a shaver 
socket, buy one 
now or be stung at 
the airport. 
Order No 1042 
£1.35 

11111111-

3.5mm minature plug. 
Order No 71-0924 
5 fo £ 1.00 

Looks liKe a 75 OHM 
type 43 termination. 
Order No 71-0929 
£1.50 

Made by Sagem model no 10MS56-07-02. It calls 
itself a one axis Gyro sensor. Must have been an 
expensive item. No data , limit one per customer. 
Order No 99-0909 £20.00 

Mainline Surplus Sales e-mail: surplus@mainlinegroup.co.ul< 
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LARGE MULT -PURPOSE BOXES WITH LIDS 

These boxes are moulded in ABS to give maximum strength, but 
can be easily punched or drilled for individual requiœments and to 
produce a professional looking product. They are available in black 
as standard but other colours may be available on request. PCB 
slots are provided on certain styles to allow for ease of manufacture. 

Order no 
88-2005 
88-2006 
88-2007 
88-2008 
88-2009 
88-2010 
88-2015 

Nominal 
Dimensions Wall thickness 
79 x 61 x 40 1.5 
100 x 76 x 41 
165 x 122 x 36 
165 x 122 x 55 
177 x 120 x 83 
150 x 80 x 50 
165 x 122 x 74 

1.5 
1.5 
2.5 
2.5 
2.5 
2.5 

Rib spacing 
side A side B 
20 20 
20 20 
23 
20 
23 
20 

23 
32 
40 
23 

Each 
£1.50 
£1.80 
£2.50 
£2.95 
£3.75 
£2.50 
£2.50 

These have a matt finish and the lids are retained by 6 x M3.5 
screws into brass inserts. 
Order no Dimensions wall thickness each 
88-2011 216 x 130 x 85 4.0 £5.90 
88-2012 220 x 150 x 64 3.0 £4.50 

21 

MINATURE SLOPING MODULE CASE 

A highly adaptable minature case ergonomically designed 
for desk, dashboard, pocket, etc. and can be used either 
way up for the desired application. 
Manufactured from high impact black or white ABS with sin-
gle self-tapping screw fixing with a matt finish on all st.r-
faces except for a polished recessed panel on the largest 
flat surface. 
A cable knock-out is provided for flying lead applications. 

Dimensions (mm) Nominal wall 
Order no A BCD E thickness colour Each 
88-2017 71 44 28 22 17 2.0 black £0.69 

SMALL MULTI- PURPOSE BOXES WITH LIDS 

These boxes are moulded in ABS to give maximum strength, but can be 
easily punched or drilled for individual requirements and to produce a 
professional looking product. They are available in black as standard. 
Lids are retained by countersunk self-tapping screws. 

Order no 
88-2013 
88-2014 
88-2016 

Dimensions wall thickness 
73.5 x 51 x 25.5 1.75 
75 x 56 x 25 1.5 
111x 57 x 25 2.5 

Each 
£0.90 
£0.90 
£1.11 

2 PART ABS BOXES WITH LIDS 

These are general. all purpose, rugged boxes are made 

in ABS with a white polished finish. 
The lid is retained by 4 x 3.5 countersunk plated screws 
into brass inserts. PCB slots are provided in the base of 
88-2020 and in both halves of 88-2021 

Order no 
88-2019 
88-2020 

Dimensions 
A BC 
82 62 46 
84 65 32 

Nominal 
wall thickness 

3.0 
3.0 

Each 
£2.07 
£2.55 

Mainline Surplus Sales e-mail: surplusmamlinegroup.co.u1( 
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MODEL 

Aeg/matra 9/2020 
Aeg/matra 9/2020 
Aeg/matra 9/2020 
Aeg/matra 9/2020 
Alcatel (group j ) 
Alcatel (group j) 
Bt amber/cmh 500 
Bosch (group d) 
DanceII (group f) 
DanceII (group f) 
Ericsson (group I) 
Ericsson (group I) 
Ericsson (group h) 
Ericsson (group h) 
Ericsson (group g) 
Ericsson (group g) 
Maxon amber/cmh400 
Mitsubushi mt30/35 
Motorola (group e) 
Motorola (group e) 
Mororola (group e) 
Motorola (group e) 
Motorola (group e) 
Motorola (group e) 
Motorola (group e) 
Motorola (group b) 
Motorola (group b) 
Motorola (group b) 
Motorola modulo 
Nokia2110 (group a) 
Nokia2110 (group a) 
Nokia2110 (group a) 
Nokia2110 (group a) 
Nokia2110 (group a) 
Nokia3110 
Nokia8110/1/8148/I 
Nokia909 
Orbitel pc902 
Panasonic 2827 
Panasonic eu2000/1 
Phillips (group c) 
Phillips (group c) 
Phillips (group c) 
Phillips (group c) 
Siemens s6 e10 
Samsung sh7/810 815 
Siemens c25 

Mainline Surplus Sales 
PO BOX 5783 Leicester LE3 20L England 

Tel 0870 241 0810 Fax: 0116 289 6633 Intl: + 44 

CELLULAR PHONE BATTERIES 

TECHOLOGY 

nicad 
nicad 
nicad 
nimh 
nimh 
nimh 
nimh 
nimh 
nicad 
nimh 
nimh 
nimh 
nimh 
nicad 
nimh 
nimh 
nicad 
nimh 
nicad 
nicad 
nicad 
nimh 
nimh 
nimh 
nimh 
nimh 
nimh 
lion 
nicad 
nicad 
nimh 
nimh 
nicad 
nimh 
lion 
lion 
nimh 
nimh 
nimh 
nicad 
nimh 
nimh 
nimh 
nimh 
lion 
nicad 
nimh 

CAPACITY STOCK NO PRICE 

450mah/6v 
700mah/6v 
1200mah/6v 
600mah/6v 
600mah/3.6v 
1200mah/3.6v 
1200mah/6v 
650mah/4.8v 
400mah/6v 
850mah/6v 
550mah/4.8v 
1200mah/4.8v 
1200mah/6v 
550mah/6v 
800mah/6v 
1200mah/6v 
1200mah/6v 
800mah 
400mah/6v 
700mah/6v 
700mah/6v 
900mah/6v 
1200mah/6v 
1200maht6v 
2200mah/6v 
550mah/3 6v 
/3.6v// 
/3.6v 
720mah/4.8v 
450mah/6v 
550mah/6v 
700mah/6v 
700mah/6v 
1800mah/6v 
400mah/7.2v 
800mah/7_2v 
1200ma 
1100mah/6v 
600mah/4.8v 
700mah/6v 
600mah/4.8v 
600mah/4.8v 
900mah/4.8v 
1200mah/4.8v 
1000mah/3.6v 
1200mah/4.8v 
650mah/3.6v 

31-0964 
31-0965 
31-0966 
31-0967 
31-0968 
31-0969 
31-0970 
31-0971 
31-0972 
31-0973 
31-0974 
31-0975 
31-0976 
31-0977 
31-0978 
31-0979 
31-0980 
31-0981 
31-0982 
31-0983 
31-0984 
31-0985 
31-0986 
31-0987 
31-0988 
31-0989 
31-0990 
31-0991 
31-0992 
31-0993 
31-0994 
31-0995 
31-0996 
31-0997 
31-0998 
31-0999 
31-1000 
31-1001 
31-1002 
31-1003 
31-1004 
31-1005 
31-1006 
31-1007 
31-1008 
31-1009 
31-1010 

£2.00 
£2.50 
£2.90 
£2.20 
£2.50 
£3.50 
£3.50 
£2.50 
£2.00 
£4.00 
£6.50 
£9.00 
£6.00 
£2.50 
£4.50 
£6.50 
£3.00 
£2.50 
£2.00 
£3.80 
£2.80 
£3.00 
£5.00 
£3.50 
£6.75 
£5.00 
£4.00 
£5.50 
£4.00 
£2.00 
£2.50 
£3.50 
£2.50 
£4.80 
£3.00 
£6.50 
£3.00 
£3.00 
£3.00 
£3.00 
£2.00 
£5.50 
£2.80 
£3.50 
£3.00 
£3.50 
£3.50 

NOTES 

ericsson 

ericsson 
ericsson 

slim 
mot 

slim 
mot 

mot(1) 
slim 
slim 
slim 

nokblj-1 

slim 
si/vibrate 

siemens 

Mainline Surplus Sales e-mail: surplus@mainlinegroup.co.uk 
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CELLULAR PHONE BATTERIES CONTINUED 

*specially extended model 
(1) this is a 4 cell pack there is a slightly thinner pack than for certain uk phones please check before ordering this pack. 
Group a consists of nokia 2110/2140/2110/2140 and orange 5.1 and orange one to one / 2146 
Group b consists of startac 70/85 and orange mr501/mr701 
Group c consists cf phillips diga/spark/twist orarge ph301 
Group d consists of bosch/gsm corn 607/608 dual com/738/world 718 gsm719world 
Group e consists of all the microtac range of early flips mot/omnitel 5200/6200/7200/8200/8400/8700/8800 

bosch 214/354/406/554/714 pioneer pcc 730/740/750 gold vip flare/one2one m300/301/400 bt pearl/diamond 

4 one2one m750/760 mot d460/470 
Group f consists of dancall hp2711/hp2613 e plus/handy/dance orange dc 1 
Group g consists of ah,dh,cf,ch,df,pd 237/8/300/310/320/337/338/337/338/338vi/318/318vi/338/343/353/368 

368vi/328/398 and ge models ct700/750/800/dt3325 3500 
Group h is all phcnes in group g but rot ah210/220/230/318/218 

Group I consists of ga628/gh688/sh888 
Group j consists of alcatel one touch/pro hc 400/600/800 

E 

REPLACEMENT CELL PHONE AERIALS 

D 

A range of replacement aerials to suit most phones, we have listed the types where knpwn but in many cases some aerials are used 

to replace other manufactureres types. We have listed all the information we have at this time. 

Code 

D 

A 

A 
D 

D 
A 

A 

E 

D 

model no length stock no price notes 

samsung SCH 250 140mm 99-1043 £3.00 retractable 
nokia pt11nf a39 100mm 99-1044 £3.00 retractable 
alcatel hc800 100mm 99-1045 £3.00 retractable 
nokia 1610/1611 30mm 99-1046 £3.00 
nokia 100/101/121 100mm 99-1047 £3.00 retractable 
as above fixed stubby 40mm 99-1048 £3.00 
motorola slimlite 150mm 99-1049 £3.00 retractable 
panasonic f bt ebony 75mm 99-1050 £3.00 
siemens sl 80mm 99-1051 £3.00 
paiasonic g400 140mm 99-1052 £3.00 retractable 

ericsson ga628/gh88 
and model a1018 45mm 99-1053 £3.00 
bt2140 90mm 99-1054 £3.00 retractable 
bra14 35mm 99-1055 £3.00 
phillips genie 100mm 99-1056 £3.00 retractable 

necp100/p3 and bt 
jade and jet 155mm 99-1057 £3.00 
nokia/orange 121/2146 85nm 99-1058 £3.00 
encsson brs3 90mm 99-1059 £3.00 
phillips spark 90mm 99-1060 £3.00 retractable 
BTMT9 150mm 99-1061 £3.00 retractable 
unkn/aerial 155mm 99-1062 £3.00 retractable 
aerial brp6 85mm 99-1063 £3.00 

PLEASE NOTE 
The code's ABCDE 
Are just an indication 
of the type /size of 
aerial. The exact fit-
ting may change be-
tween aerials in the 
same group, refer to 
the table to be cer-
tain. 

Mainline Surplus Sales e-mail: surplusmainlinegroup.co.uk 



SIGNAL PUS CONVERTERS 

These are essentially adapters to allow your cell phone to adapt 
to the normal uhf fitting found on the end of most car phone eari-
als and other phone accessories, such as boosters hands freekits 
etc etc. 
Model suitable for Order no 
Ac9020 aeg9020/matra2020/mercury121 m150 0901 
Acmot8200 motorola 8200/8400/8700 0903 
Ac1610 nokia 1610/1611/1630 0904 
Ac5200 all microtacs mot/orange etc etc 0905 
Acdan 100 dancall orange dc1/121 m600 samsung 0907 

sgh 100 okgt1 
Eric337 ericsson gh337 0911 

Mainline Surplus Sales 
PO BOX 5783 Leicester LE3 MK England 

Tel. 0870 241 0810 Fax. 0116 289 6633 Int1. + 44 

These are absolutely beautiful 10 high 19 inch cases in 
cream and taupe. Total length 12 in width 20 in depth 2 in. I 
completely guarantee that you will be happy with the quality 
and value for money of them. These were purchased from an 
English company that made equipment for very proffessional 
applications. I am limiting purchases to a maximum of two 

cases so that everyone can have the chance to buy these 
otherwise someone would buy the lot. Normally they cost 
over £80 each in hundred of quantities. 
Order no 99-2023 10 case £25 

DATA TRANSMISSION CARDS 
We have obtained a range of pcmcia data cards that are used to interface notebook computers to mobile telephones, in brief these 
cards plug into a free slot on your rotebook and with the software supplied and a suitable cable also supplied, they plug into the mo-
bile phone. 
The software normally allows data and fax transmission and sometimes sms and file transfer over the gsm network. 
Sometimes the datacards have standard modem type connectors so other companies cables may interface with the units where we 
might not have the interface cables, we have noted this where possible. 

Speeds normally are 9600bps over the gsm network although some of the units use data compression technolgy so speeds up tp 
19200 seem achieveable although it largely depends on the type of data that is actually being passed thru the unit, for example a 
zipped file shows virtually no speed improvements in actual data transmissions. 

Mitsubishi pcmcia data/fax kit for mt30/ mt230/ 
mt430/mt-d30/mt35/mt401. 
Kit includes cable software modem model no 
ombn1302. 
Motorola 8400 8700 d460 kit 

Order no 99-0927 £20 
Nokia 2110 and all compatibles 

Order no 99-0926 £20 
Nokia 5110 6110 5130 6130 6190 and 

orange nk702 compatibles 
Order no 99-0936 £35 

We have smaller quantities of many other types if 
you have a phone and require a data kit please send 
us the make and model number and we will do our 
best to find a suitable unit for you, prices vary from 
£20 to £ 100 it just depends on the model and how 
current it is. 

 1•101111916.., 

Mainline Surplus Sales e-mail: surplumainlmegroup.co.ul< 
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All prices inclide VAT 

POWER LEADS FOR CELLULAR PHONES 

We have a mountain of these in stock we have listed the types we can readily identify, we have just about every 
phone version available so please call if you require a type that is not listed. 

Alcatel hc400/600/800 alcp4 Order no 71-1067 
Bosch gsm corn 607/608 dual com/738/world 718 gsm719world Order no 71-1068 
Bosch 908 Order no 71-1069 
Dancell dc 1 one 2 one m600 samsung sgh 100 
oki gt 1 amstrad gsm audio vox Order no 71-1070 
Ericsson for 200 300 series337 Order no 71-1071 
Ericsson for ah600-700 series Order no 71-1072 
Maxon cmh400 bt amber talkland t12 amh400 Order no 71-1073 
Mitsubishi mtd30/mt30 Order no 71-1074 
Motorola early flip 5200 7200 one to one m300/1 etc motcp5 Order no 71-1075 
Motorola as above but has a fixed cradle to mount on dashboard Order no 71-1076 
Motorola tri ban() time port motcpst mr501/mr701 Order no 71-1077 
Motorola a130/d16C/d170 motcp130 Order no 71-1078 
Motorola a130/d160/d170 motcp130rf *see note 1 Order no 71-1079 
Motorola microtac motcp1 mr30/20 8200/840018700/8800 Order no 71-1080 
Orbitel pc902 Order no 71-1081 
Orbitel ppu903/5/7 ericsson go118 Order no 71-1082 
Necp7 p8 p800 ot jade2 and elan neccp7 Order no 71-1083 
Nec g8 g9 Order no 71-1084 
Necp100 bt jade bt jet Order no 71-1085 
Nokia 2110 series ctnok2 Order no 71-1086 
Nokia 2110 series nokcp2rf *see note 1 Order no 71-1087 
Nokia 5110/6100 series Order no 71-1088 
Nokia 8110 *see note 1 Order no 71-1089 
Panasonic g350'400/450/500 pancp4 Order no 71-1090 
Phillips spark/diga/twist Order no 71-1091 
Siemans s6 Order no 71-1092 
Sagem 715/730 sacp730 phlcps Order no 71-1093 
Sony cm-dx 1000 and siemans s4 *see note 1 Order no 71-1094 
Sony cm-h333 snycp333 Order no 71-1095 
Sony cm r111 Order no 71-1096 

NOTES 1/ These 12 volt leads also include an rf connector to allow an external aerial to 

be used. 

TRAVEL TALK IN CAR HANDS FREE KIT 

This is a clever idea to quickly add a hands free facility to your mo-
bile phone and allow use in the car without the complication of drill-
ing holes etc.. 
Kits normally include a plug in charger/speaker unit connections to 
the phone and a self contained microphone unit, we have the follow-
ing complete kits in stock. 
Ericsson 628/688 
Nokia 5110/6110 series 
Nokia 8110i or orange nk502 
Siemans s6 
Microtac mr20/30 8200/8400/8700/8800 

Order no 99-1097 
Order no 99-1098 
Order no 99-1099 
Order no 99-2000 
Order no 99-2001 

All £ 15.00 each 

Call 0870 241 0810 
All phone calls are charged at standard national rates. 

Mainline Surplus Sales e-mail: surplus@mainlinegroup.co.uk 
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WALL ADAPTORS AND CHARGERS 

We have received nearly a million "wall warts" in the past few months. Stock is constantly changing, we 
have bulk listed the following for ease of reference. 

VOLTAGE TERMINALS 
IN OUT POL POWER TECHNO REG IN OUT TYPE PARTS NO PRICE NOTE 

240 12 AC 1900MA LINEAR NO EEC WALL 71-0555 £1.40 
220 5/12 DC 400/6MA LINEAR YES EEC DIN TABLE 32-0448 £3.00 12V +/-
240 9 DC 1200MA LINEAR NO UK 2.1 WALL 32-0786 £2.50 
230 10.7 DC 350MA LINEAR YES EEC BT43 WALL 32-0787 £1.50 
230 9 AC 105MA LINEAR NO EEC 2.5MM WALL 32-0788 £2.00 
230 12 DC 580MA LINEAR YES UK 2.5MM WALL 32-0789 £1.50 
230 7 DC 67MA LINEAR YES UK UNKNOWN WALL 32-0790 £1.50 
240 12 DC 1.2AMP LINEAR NO ? 3.5MM WALL 32-0791 £2.00 
120 12 DC 120MA LINEAR YES USA 2.1 TABLE 32-0792 £1.80 
240 12 DC 300MA LINEAR NO UK 2.1 WALL 32-0793 £1.80 
120 10.2 DC 3200MA LINEAR NO USA UNKNOWN TABLE 32-0794 £3.50 
220 5/12 DC 1A/250MA LINEAR YES EEC DIN WALL 32-0795 £2.50 12V +/-
230 10 DC 500MA LINEAR NO UK 2.1 TABLE 32-0796 £2.00 
240 9 DC 200MA LINEAR YES UK 2.1 WALL 32-0797 £1.75 
220 12 DC 1200MA LINEAR YES USA 3.5PLG TABLE 32-0798 £2.00 

240 9 DC 680MA LINEAR YES UK 2.1MM WALL 32-0799 £2.00 
220 12/6 DC ? LINEAR ? EEC DIN TABLE 32-0449 £3.00 
230 12 DC 250MA SWITCH YES UK 1.5MM WALL 32-0130 £2.00 JOHN 
240 7.8 AC 1000MA SWITCH YES UK SPC WALL 32-0800 £3.00 M SPMO 98410 
230 6.5 DC 700MA SWITCH ? EEC 1.0 WALL 32-0801 £3.00 
230 13 DC 800MA LINEAR NO EEC 2.5 WALL 32-0802 £3.00 
240 12 DC 1200MA LINEAR NO UK 2.1 WALL 32-0803 £3.00 
240 13 DC 1000MA SWITCH YES UK 1.0 WALL 32-0804 £3.00 
240 12 DC 1200MA LINEAR NO UK 2.5 WALL 32-0805 £3.00 
230 12 DC 1200MA LINEAR NO EEC 2.1 WALL 32-0806 £3.00 
230 9.4 DC 550MA SWITCH ? EEC SP WALL 32-0807 £3.00 BOSCH COMP 
230 7.5 DC 500MA SWITCH YES EEC SP WALL 32-0808 £3.00 PANA G400/500 
240 8.2 DC 840MA SWITCH YES UK 1.3 WALL 32-0809 £3.00 
240 8.2 DC 840MA SWITCH YES EEC 1.3F WALL 32-0810 £3.00 PHIL PH301 
240 8.5 DC 750MA SWITCH YES UK SPC WALL 32-0811 £3.00 ERIC 337/388 
230 9.3 DC 550MA SWITCH YES EEC 1.3 WALL 32-0812 £3.00 

Mainline Surplus Sales e-mail: sales@mainlinegroup.co.uk 
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All prices include VAT 

This is a detector log video amp 1-8 to 18.2 GHZ. I have no idea 
on the gain but the box must have cost £50 at least, made by 

Quantel in USA model no 2722-04 
Order No 99-0919 £40 each 
LIMIT ONE PER CUSTOMER 

o 

Crimp 50 OHM line 
SMC socket, in golc 
looks like for 2mm ca-
ble entry. 
Order no 71-0933 
£1.25 

Crimp on right an-
gled type 43 con-
nector for 5mm ca-
ble. 
Order no 71-0928 

£1.50 

Small Board 
mounted high 
qually MCX 
socket in gold. 
Order no 71-0932 
£1.00 

21-0270 Toshiba 144MHz FM power 

amplifier 300mW input gves you 28 

watts RF output. Data included To-

shiba part number S-AV7 £20 each 

or 2 for £30 

Interesting built PCB when the unit is connected to 2 9 
volt batteries and a speaker (grey wires). The unit says 
"emergency emergency call the police". A suitable switch 
is requ red to short the middle terninals together otherwise 
the unit is complete. 
Order no 99-0736 £2.40 

Mixture of 4 low frequency 
Toroids for RFI suppres-
sion. 
4 for £ 1.00 
Order no 38-0902 

Lovely Epson LCD part num-
ber EAD2CO25ER display area 
80 x 18 2 cy 20 character. 
Order no 18-0900 £3.50 

15 amp terminal block. 
Order no 71-2003 £0.80 

SMA square socket gold 50 
OHM's to pin connection for 
thru board mounting. 
Order no 71-0931 £2.00 

Voltage Regulators: 4 for £ 1 

Voltage Regulators. 
Standard positive types in a 
TO 220 case.' 
17-0051: type 7815: 4 for £1 
17-0238: type 7812: 4 for £1 
17-0239: type 7805: 4 for £1 
17-0486: type 7808: 4 for £1 
17-0487: type 7905: 4 for £1 
17-0488: type 7912: 4 for £1 

e-mail: salesg'matrImegroup co.uk 
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All prices include VAT 

e Chester's Choice... 
01-0314 This LC meter 
measures inductance 
and a capacitance. The 
problem is that units 
which read lower value 
parts are very expen-
sive — this unit changes 
all that. The specifica-
tions are as follows: 

0.001 uH (1 mH) to 100 
mH (most units meas-
ure to 150 mH) 

0.010 pF to 1 uF (most 
units measure to 1 uF) 

Great for constructors who experience difficulty in iden tifying those oddly marked components such as 
L trimmers, air spaced, gangs and for winding P.A. coils. Very interesting and useful to build. Box size: 

14.5 x 3.4 x 9cm £79.00 

.7„ 

99-0141 950 — 1750 MHz 
tuner. Widely used in satellite / 
amateur TV use with pin out 
data. Output baseband or 
479M Hz. £5.00 

99-0142 (37,000 in e.ock 
approx.) Switchable setup TV 
modulator fo.: UK PAL. Better 
quality than most. Made by Mit-
sumi. £1.50 each or 5 for 
£5.00 

3 3 3 4 I 

00-0145 Pack of 140 mixed 
3mm LED's. All colours plus 
high brightness types. £5.00 a 
pack 

72-0118 An odd connector 
lead used on cellular base sta-
tions. May be a 7/16 type. 
£3.00 

83-017 Solder Wick. Used 
for desoldering PCBs the 'old 
fashioned' way. Length: 5 
feet. £0.95 

02-0183 Philips 
40pf trimmer. Vio-
let, unusual value 
in the smaller 
size. 3 for £1.00 

1 

\ -NN 1)11Be 

me fad>  
° ° 

'e  MOW 
% %  

71-0115 (1100 in stock 
approx.) 50 ohm N dummy 
load made by Sunher. Top 
quality Power rat ng probably 
half a watt, 2GHz. £2,00 

Nice 10 amp rocker switch 
Size 55mm x 25mm x 
35mm SPST 
Orcer No 71-0888 
£1.50 
99-0888 

38-0054 Fer-
rite beads on leads. 
Ideal for screerung 
or putting in power 
supply feeds. 
20 for £1.00 

81-0224 6 — 1 Ball drive. Cus-
tom made but customer can-
celled order, hence the price: 
£2.50 each 

82-0039 Eddystone diecast 
7134P box. Probably the most 
popular size. 110 x 60 x 31mm. 
£2.40 

01-0056 Mullard / 
Philips 1.5 — 6pf 
Grey foil trimmers. 
(Not seized up) 
Good to uhf. 5 for 
£1.00 

21-0057 2 lead 
Electret con-
denser mikes. 
Made by Pana-
sonic. 2 for £1.40 
or 10 for £5.00 

Mainline Surplus Sales e-mail: surplusgomainlinegroup.co.uk 
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e Chester's amok' 
31-0229 Made by 
KIEL. We have ob-
tained 1000 of these 
12 volt, 18AH batter-
ies, they are the 
sealed lead acid 
type so you need a 
lead acid charger 
(normal household 
car chargers are no 
good). These were 
past the sell by date, 
but all the ones we 
have tested are 
okay. New, not sec-
ond hand. 180 x 167 
x 75mm. 

HUNDREDS SOLD 

AMAZING PRICE: 

L27-e...e\e4ririe 

gres 

(he 

91-0594 Charger PCB for use with our 18AH bat-
teries. No data right now but looks straightfor-
ward with flying leads for connections. Probably 

JUST ARRIVED! needs a healsink. £7.00 

* 
BEST SELLERS FROM LAST CATALME 

ELONEX Laptop cases  only £5.75 

82-0013 ELONEX Laptop cases. Very good quality. Complete with handle 7 
and adjustable shoulder strap. Includes disk and accessory pockets with 
lock. Thousands sold. Approx. size 32cm x 14cm x 24cm. 

Also great for gents 
overnight bags! ' 

Mainline Surplus Sales 

3É,-FA.511, 

e-mail surplus@mainlinegroup.co.uk 



38-0034 Small ferrite clamp, 22 
x 12 x 12mm. For use inter-
nally or externally. Okay for 
4mm cable. 5 for £3.00 

72-0140 9" N plug to N plug, 
50 ohm patch lead. £2.50 

.40 
15.1 

( 
30-0574 Small toggle switch. 
2 for £ 1.00 

Mainline Surplus Sales 
PO BOX 5783 Leicester LE3 2OL England 

Tel: 0870 241 0810 Fax: 0116 289 6633 Intl: +44 

TOR MANIA! 
We have obtained a parcel of nearly 100,000 motors at an exceptional 

price. These motors have wide applications in electronics and modelling... 

20mr*.;...."` 

Shaft. 

25mm x 
4mm diam. 

30mm 

99-0002 A really unusual item. These are 
125 watt mains ceramic heaters that are 
used in base stations for cable TV. Very effi-
cient, put one on a thermostat in the loft, un-
der the tank, in the porch, in theg rage etc. 

Unbelievable 
price at: 

Mainline Surplus Sales 

35-0522 12 volt 
motor with an 
RPM of 11000. 
Quite a large mo-

tor: 60mm x 47mm 
diam. Shaft: 25mm 
x 4mm diem. £3.00 

I25mm Small motors 
35-0524 Red 6V 
35-0525 Grey 9V 
35-0526 White 10.5V 
35-0527 Black 12V 

34mm spacing 
between fixing holes 

35-0523 12 volt motor with fixing 
holes. Approximately 4000 RPM. 
Size: 60mm x 48mm diam. Shaft: 
20mm x 4mm diam. £3.50 

25mm 

All at £1.00 each 
or 6 (of one type) for £5.0,y 

71-0074. 50 ohm BNC 
female. Bulkhead 
socket, back to back. 2 
for £1.00 

71-0072 SMA to 
SMA female. Cou-
pled in gold. Made 
by SUNHER. £1.50 

71-0071 SMB 
PCB Skt, 50 
ohm, gold. £1.00 

ge4 
IEC Inlet as standard but 10 amp 
rated. 
Order No 71-0954 £4.00 

71-0080 SMA fe-
male socket with 
mini pin output for-
thru printed circuit 
applications. £1.00 

e-mail: surplussvumainlmegroup.co.uk 
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L_ 31-0343 AAA batteries. 6 for £ 1.00 or 35 for £5.00 

01-0285 10,000uf 63v Philips 
capacitor. Length 75mm, Di-
ameter: 40mm, Pitch: 14mm. 
New. £2.00 

-4- ill 80Ai:Is41. . 2'..' 

e 

34-0561 Brand new top quality 
switch mode PSU made by phil-
ips. Rated at DC in: 10-32 volts, 

140 watts. DC out: 
5V at 3.5 amps 
15V at 1.7 amps 
28V at 1.4 amps 

-5 at 0.5 amps 
-15 at 0.25 amps 
-48 at 0.15 amps 

Overall size: 20.5 x 12.5 x 
7.2cm. £5.00 

31-0082 (30,000 in stock approx.) 
11..ige parcel of AAA Nicads. Proba-
bly 180-220mAH PCB mntg (44mm 
pitch) but tags can be removed. 
These have the nipple on unlike 
normal types so okay for home use 
etc. 
£1.00 each 
20 for £ 10.00 
80 for £32.00 

99-0399 900 MHz VCO / Tran itters used widely in cellular 
phones. No pinout but normally Earth = Can, Dot = Output. Other 
two pins are normally 5-12 volt Dc input and the other is normally 
5-20 volt for varying frequency. Thousands of applications. (I 
cheat and put a Varicap on the tuning voltage and hey presto a 

bug!) £1.50 each or 10 for £10.00 

AMAZING VALUE CAPACITOR HAGS!!! 

214 

01-0543 Capacitor bags. We were just about to 
make up some mixea capacitor bags when another 
dealer offered us some already made up. After look-
ing at his bags, they put ours to shame so we bought 
all he had. These capacitor bags represent the best 
value for money I ve seen in years. The bag is 
crammed full of lots of large electrolytics in the 200 — 
400 volt ranges, plus smaller types as well. One of 
the capacitors costs more than the whole bag. Total 
weight is approximately 1.5 KG. 

I'm very temptec to break these down as they are far too cheap! 
ONLY £5.00 

The electret mictophones have been very popular so we have 
introduced two smaller types (one with leads on). 

21-0515 Small mike insert. 6 x 5mm diam. 2 for £1.20 or 10 for 

£6.00 
21-0517 Very small mike insert with leads. 3 x 5mm diam with 
25rrm leads. 2 for £1.40 or 10 for £6.00 

12-0274 SL6440CDP com-
plete radio IF chip. Now dis-
continued by PLESSEY. Get 
them while you still can with 
data. 2 for £5.00 

71-0558 Standard fused IEC 
inlet. Good quality. £1.00 each 
or 6 for £5.00 

Main ne Surplus Sales e-mail: surplus@mainlinegroup.co.uk 
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ORDER FORM Please send your order to: 

—• 

e-mail us at: surplus@mainlinegroup.co.uk 

All prices are VAT inclusive 

Order Code Oty No. of 
packs 

Description Price 

Postage & Packaging (UK) 

D 

Sub Total 

educt credit 

TOTAL 

£3.00 

Goods normally dispatched within 72 hours by parcel post. Parcel post can take 4 — 5 days to reach you. 
For urgent orders contact sales for details of carrier options. Thank you for your order. 

Postman: If undelivered please return to: 

Mainline Surplus Sales 
PO BOX 5783 
Leicester 
LEI 20L 
England 
Tel 0870 241 0810 
Fax 0116 289 6633 Intl: +44 

PLEASE WRITE CLEARLY AS THIS FORM WILL BE USED FOR THE DELIVERY OF YOUR GOODS: 
Name: 

Address: 

Postcode: 

Daytime telephone number (in case of query): 

e-mail: 

If your address is incorrect, or you no longer wish to receive mailings 
from us, please let us know so we can update our records. Many thanks. 

Please advise if you want this order: 

OSent as soon as possible with a credit note for any parts out of stock. 
OSent as soon as possible with out of stock items to follow (only if value 'to follow' items exceed £ 10) 
1:1To save the inconvenience of low value credit notes (under £2), please list alternative goods (or we 
will include popular items up to this value) for any items not available, unless you tick box. 

Please tick method of payment: OCredit / Debit card Visa/Access/Connect/Switch; 

CCheque; CPostal order; (made payable to MAINLINE SURPLUS SALES) DCash 

If paying by card, only goods supplied will be charged on the day of dispatch 
CREDIT NOTES ARE A PAIN TO EVERYBODY — PLEASE USE YOUR PLASTIC! 

Credit/Debit card number*  
*Please Note: With switch the number we require is the long one across the middle of the card 

Exp. Date  Issue Number (SWITCH only)   

Signed  

C, 
41i 

Overseas customers please contact sales Vat No. 565713426 



CONTROL et ROBOTICS 
ilford instruments 

BASIC Stamp Microcontrollers 
Still the simplest anc easiest way to get your project or 
development wo-k oone. BASIC Stamps are small computers that 
run BASIC programmes. With either 8 or 16 Input-Output pins 
they may be cornected directly to push-buttons, LEDs, speakers, 
potentiometers and integrated circuits such as digital 
thermometers, real-time clocks and analog-digital converters. 
BASIC Stamps are programmed using an ordinary PC running 
DOS or Windows. The language has 
familiar, easy- to- read instructions such 
as FOR.. NEXT, IF. THEN and GOT. 
Built-in syntax make it easy to measure 
and generate pulses, read push-
buttons, send/recei ie serial data etc. 
Stamps from £25 (single quantities), 
Full development kits from £79 

PROGRAMMING 

CUSTOM(/IN 

BASIC S1AMP COMPUTER 
4414-4J4/  ,••••••••• 

•• 

•••• 

•001re 
•IJW.110• 

Full information on using BASIC 
Stamps plus lots of worked 
projects and practical 
electronics help. CD-ROM also 
includes 30+ oast magazine 
articles and Stamp software. 
£29.95 

Stamp2 based 3-axis machine 
Stepper drive to X, Y and Z axes with 0.1mm 
(4thou) resolution. 
Kit conains pre-machined frame components, 
Complete with windows software for drilling 
pcbs 
Full kit at £249, Part kit at £189 

TecArm4 
New range of robotic arms 
for educational and lbobbyist use 
with super powerful tervos. 
Controlled From PC (Windows 
freeware provided) cr from optional 
keypad. Stands about 450mm 
high when fully extended. 
Kit includes all p0-cut body 
parts, servo controller board, 
servos and software. Requires 9v Dc. Kits start at £189 

On Screen Display 
Superimpose text onto 
standard CCTV from simple 
RS232 serial line. 
Ready built/tested at £59 

IR Decoder Board 
Control your project using a standard domestic 
IR remote. 
7 Output lines ( 5v e 20mA) may be set to 
momentary or toggle action. 
Simple teaching rouine. Requires 9-12vDC 
Supplied built arid tested. 
£29 single quantity 

Milford Instruments 
1 20 High Street, South Milford, LEEDS LS25 5AQ 
Tel: 01977 683665 Fax: 01977 681465 

„ 

—   

New to PICs or just wanting to learn more tricks? 
We stock the excellent PIC primer books 

from David Benson-
'suitable for the complete beginner to the advanced user. 

4 

Low Power, eas.d 
serial interface 

  Jeoertirr -  
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SERIAL LCDs 
Bannish the hassle of interfacing to LCD displays. 

We stock a comprehensive range of alphanumeric and Graphic LCDs - 
all with an easy- to- use standard RS232 serial Inter'ace. Sizes from 

2x16 to 4x40 plus 128x64 graphic panels. 
Prices start at £25 (singe quantity' 

StampBug 
Stampl based walking insect 
Forwards,backwards and left/right turn when 
feelers detect object in path. Up to 2 hours 
roving from 4xAA Nicads. Chips pre-
programmed but programme may be changed 
(software supplied). Body parts pre-cut. 
Full kit £68 

BigFoot 
Stampl based walking 
humanoid 
walks forwards/backwards 
with left and right turn when 
detects obstacles. Electronics 
:Deb pre-buil- and tested. 
)rogramme pre-looded but 
may be changed with 
supplied software. 
Full kit £68 

Alex- Animated Head 
Stcimp2 based controller with voice record- playback 
capability, PIP input and/or rondom playback. 4- servo 
actions a-e recorded/edited one track at a time. May 
also be controlled from PC. 
Head kits start at £29. Controllers from £29 

Servo Driver Board 
Control up to 8 standard hobby servos from on RS232 
serial data line using this controller board. Simple command 
structure holds servos in position untie update is received. 
Fully built and tested- requires 9vDC and servos. Supplied 
with windows freeware. 
£29 single quantity. Optional keypad avail3ble. 

• 

All prices exclude VAT and shipping, 
BASIC Stamp .s the registered trademark of Parallax Inc. For further 
details on the above and other interesting products, please see our web site-
www.milinst.demon.co.uk 



NEW From FED - In Circuit Debugging for PIC 16F87x series 

Operates with all FED PIC Development applications (PIXIE, WIZPIC, PICDESIM, C Compiler) 
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In Circuit Debugger 

Board 

Winn is In- Circuit Debugging (ICI»? 

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. 

Features 

• 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) 
• The FED ICD requires only one data I/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 
• Up to 3 breakpoints 
• 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 
• Auto Run application if ICD not connected 

• View 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 

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 Visual Development for the FED PIC C Compiler 

• An application designer for the FED PIC C Compiler FULLY including the 
PIC C Compiler 

• Drag a software component on to your design & set up the parameters 
using check boxes, drop down boxes and edit boxes (see shot right). 

• Connect the component to the PIC pins using the mouse 
• Select your own C functions to be triggered when events occur (e.g. Byte 

received, timer overflow etc.) 
• Simulate, Trace at up to 10x the speed of MPLAB 
• Generate the base application automatically and then add your own 

functional code in C or assembler 

• Supports 14/16 bit core PICS - 16F87x,16C55x,16C6x, 16F8x, 16C7xx 18Cxx 
• C Compiler designed to ANSI C Standards 

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, 16C72XPIC 
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 cur Programmers operate on PC serial interface. No hard to handle parallel 
cable swapping ! Pmgrammers supplied with instructions. + Windows 
3.'/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 18cxxx 
. 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 I/O 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 Ellectronic Developments 
60 Walktord Road, Christchurch, Dorset, BH23 5QG. 
Email - infoOfored.co uk, or salesefored.co.uk 

Web Site - ;Itt0://WWW.fored.co.uk 

01425-274068 (Voice/Fax) 
Prices are fully inclusive Add £3.00 for P&P and handling to each order. 

ChequesPOs payable to Forest Electronic Developments, or phone with 
credit card details. 

VISA 

18C452 
New architecture (more instructions 
+ Hardware multiply), 40MHz clock. 
16K program words. 1536 bytes 

RAM. Easy to upgrade from 16F877 

18C452/JW £20.00 

18C452/0TP £8.00 
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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 31/2 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 * 
DOCTOR'S ORDERS 

Dear EPE. 
Just to let you know that your magazine has 

been a saviour to me. Having subscribed to it 
for a number of years without embarking on 
any of the fine constructional projects pub-
lished because of pressure of work, I dropped 
the subscription last year, definitely a mistake 
on my part! 
Some five months ago, I was signed off 

from work so the medical profession could 
investigate my ongoing health problem. 
However, instead of sitting around, doing 
nowt, I started to browse my old copies of EPE 
and my eye was taken by a number of articles 
which I could get stuck into and time would 
pass by in productive mode. 
I also decided that learning QBasic would 

enhance my understanding of Toolkit Mk2 and 

programming of the PICI6F877. As a result, 
the last several weeks has proved to be very 
interesting indeed, my Wife has become a 
Computer/Electronics Widow and I have built 
my own skeleton version of the TK software 
and successfully Programmed a PIC16F877 
with TKTEST4. 

Next step is to get hold of a Graphic LCD 
and continue with the Feb '01 supplement. 
I have renewed my subscription and look 

forward to further interesting projects, espe-
cially TK Mk3, to keep me going. EPE has 
saved me from boredom and for that I thank 
all your staff and wish them well for the 
future. 

Nick Biggs, via the Net 

Welcome back Nick. We wish you every 
success. 

KEYPADS 
Dear EPE. 
I recently added a keypad interface to a 6502 

note-collecting unit and found your Using PICs 
and Keypads article (Jan '01) very interesting 
although I had a sinking feeling when I noticed 
the extra resistors RI to R4 (which I haven't 
used). However, my prototypes haven't blown 
the 74LS139 column driver, presumably because 
in normal use the keyboard is continuously 
scanned so that each column can only be shor't 
circuited for a short time. 

In order to understand your routine I convert-
ed it into C. without global variables and with a 
multidimensional array, which makes comerting 
row and column into the correct character more 
obvious. I used the CCS PCM compiler. 
I have also read your PIC V-Scope article: it 

seems quite a slow scope: I wondered if it could 
be speeded up by running the PIC at its full 
20MHz and using external ADCs on the pseudo 
data/address bus used by the RAM with a few of 
the spare port lines used as chip selects. 
When reading this January's Elektor 

Electronics, I noticed that one of the PIC projects 
was written in CVSAM which is a sort of macro 
assembler that maps standard type microproces-
sor mnemonics to PIC mnemonics. The web 
address is: 

http://www.tech-tools.com/cvasm16.ht m. 
Alan Bradley, via the Net 

Thanks for your interesting comments Alan. 
Yes, PIC V-Scope could run faster as you sug-
gest, although it fulfils my original intentions 
for a really simple PIC-only unit. One day I 
might try the route you suggest, with enough 
encouragement from you all. Do you all want 
one? 

Thanks for the useful Elektor info, too. (In 
case readers wonder about us acknowledging 
the existence of other mags, we are quite happy 
to mention them when appropriate, in the belief 
that the market benefits by having several rilal 
publications devoted to the same subject. We are 
the best, though! r 

DOOR BELL SLAVE 
Dear EPE, 
I see IV is suffering from a lack of material 

(Editorial, Mar '01). Whilst I am unable to sub-
mit any circuits. I suggest that a reader might 
consider offering a solution to the following 
problem: 
I have a wireless chime with a range of 30 

metres. which is three metres too short to reach 
my workshed from the front door. How can I use 
a second unit as a "slave-relay" to increase the 
range? 
The Door Bell Extender of March '01 is 

unsuitable as the earthing system in Ireland is 
different to that in the UK. In Ireland an earth 
does not come in with the supply, rather the 
Neutral is earthed by taking a wire back out and 
driving an earth rod into the ground. 

M. Guthrie, 
Loughrea, 

Co. Galway, Ireland 

Well, anyone? (The colleague who suggested 
moving the house nearer the shed has been 
severely rebuked!) 

YES TO USB 
Dear EPE, 
In response to Readout May '01, I think you 

should definitely look into using the USB ports 
on computers. I think they should be quite easy 
to use and there is plenty of info out there 
about them. Check the following website: 

http://www.Ivr.com/usb.htin 
With their potential speed of 480Mb/s you 

could do an oscilloscope project, like the one in 
the May issue, but just using a fast ADC and the 
USB port then get the PC to do the rest . . . you 
could end up with very cheap single channel 
50Msamples/sec scope! 

Matt Lee, 
via the Net 

Thank you Matt. The LVR site is also useful 
for a whole raft of other info too, including 
Visual Basic subjects. 

USING USB 
• Dear EPE, 
I feel there should be more mention of USB 

with regards to the possibility of amateur con-
structors using it to interface with computers. I 
have a 300+ page document of the official USB 
V1.1 specification and after reading through it, 
there seem to be three points to consider: 

1. Hardware/electrical: neither is much of a 
problem here, the connectors can be purchased, 
or taken from a cheap USB extension cable, and 
the interface circuit is no more than a few buffer 
gates and associated resistors and capacitors. 

2. Interface signals: more complicated — USB 
has two modes of operation, high speed at 
12MHz and low speed at 1.5MHz. While this 
low speed mode might just about be usable on 
fast PICs, I doubt 12MHz is achievable on even 
a 20MHz PIC. However, there is rumour that 
Microchip are planning a PIC with USB support. 
The signal itself is not much more than a 

souped-up RS232 communication; it has start 
and stop bits, and the usual signals that an asyn-
chronous communications protocol has. The 
communication uses an NRZI differential signal 
with bit stuffing after six non-changes. 

However, USB is different to RS232 in one 
key aspect; it is a multi-connection protocol. 
Whereas RS232 only has to consider one chan-
nel of information, and so communicates indi-
vidual characters, USB works by a different 
principle, similar to TCP/IP or other packet-
switching networks. 

Each USB device establishes a number of 
virtual pipes with the host controller (i.e. PC), 
and all communications occur through them. 
To send a packet requires quite a bit of pro-
cessing, so perhaps more than one PIC is 
required, one to act as a special-purpose 
UART, and the other to provide the actual data. 
Note that allowance must be made for mixed 
byte lengths in a row as not all the USB mes-
sage fields are eight bits long. 

3. Software Drivers: the operating system does 
not give access to the USB port like it does to 
serial, but only to the end data used by these vir-
tual device numbers. When the host controller 
detects a new device on the bus, it queries it for 
its device number (unique to model, for example, 
a particular make of USB mouse), and loads the 
appropriate driver. This driver is then allowed to 
communicate to the device which it knows only 
by the virtual port number. 

Paul Evans, 1st year Maths & Computing, 
Cambridge, via the Net 

Many thanks Paul for your enlightening com-
ments (and for the other helpful information in 
your E-mail, but which we do not have space to 
include). 

SOLDERING QUESTIONS 
Dear EPE, 
I recently came across Alan Winstanley's very 

informative soldering/ desoldering "tutorial" and 
have two questions. First, would there ever be 
any reason someone might choose a 25W iron 
over say a 50W iron? Many higher priced sol-
dering stations seem to provide the option of 
choosing a lower wattage iron on even higher 
power stations, such as a 20W or 40W iron on an 
80W station. 
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Your soldering tutorial seemed to explain that 
the power rating of the iron was primarily an 
indication of its resilience to heat loss when 
working on "larger jobs" or quickly working one 
joint after another. It confuses me that lower 
power irons can achieve the same temperature as 
the higher power irons. 
My other question is regarding Weller solder-

ing stations. The choice seems to become the 
WES50 running at about $ 100 US and the WS80 
at about twice that. The WS series offers a sub-
stantial amount of more features, but which I am 
unsure if I need. The former being a 50W station 
and the latter an 80W seems to be the only 
"issue" I can think of. 
Can you offer guidance to someone who will 

solder quite regularly but does not need the 
exacting control of a high-priced iron. I consis-
tently work with CMOS electronics. 

Arthur W. Green, via the Net 

Alan replies to Arthur: 

It's true that irons will reach the same temper-
ature (soldering stations have a variable control), 
but one with a higher wattage has more power 
(heat) in reserve. This only becomes apparent 
when soldering larger joints, or when performing 
many joints in rapid succession. Here's why . . . 
The lower-wattage iron will struggle to keep 

heated up, with the result that heat can be drawn 
out of it faster than it can be replaced by the ele-
ment. So the joints will not be formed correctly. 
At a minimum, the user must wait for the iron to 
regain its operating temperature in between mak-
ing joints. 

If you tried to solder a copper water heating 
cylinder with such an iron, the copper tank 
would draw out all the heat from the element, 
and the tip would never reach the melting point 
of solder. The tip would be stone cold. 
A higher wattage (25W-40W) is able to keep 

heating the tip such that heat is replaced as 
quickly it's taken away by larger joints. It's a bit 
like a moving conveyor belt, with heat being 
pumped in at one end and taken out at the other. 
A higher wattage allows the conveyor belt to 
keep up! 
On basic irons, the tip temperature is thermal-

ly balanced, and the iron is designed so that the 
element warms it up approximately as quickly as 
heat is lost to the ambient air. As I said in the 
guide, consider a higher wattage iron as more 
"unstoppable". 
A 25W iron is fine for general hobby use, a 

40W temperature controlled iron includes a 
"thermostat" for closer temperature control and 
is a better bet. 

Regarding your other question, a 50 watt iron 
should be more than enough, with ample in 
reserve for almost all routine soldering of dis-
crete and integrated components. A temperature 
controlled soldering station would be ideal, if 
you can afford to spoil yourself then that is what 
I would buy. But it may be overkill, and you 
could instead practice your skill on a cheaper 
iron before deciding to upgrade. 
A fixed temp-controlled iron will be fine 

though, and Weller have plenty of spares, tips, 
handles, etc. and are extremely popular. You 
won't go wrong with a Weller. Skilled engineers 
I know use a 40W Weller and are very happy. 
Here in the UK I'd expect to pay say £40 ($60 
US) for a good iron. 

PIC PROGRAM EDITOR 
Dear LPL. 
I have just built the board for your PIC 

Tutorial (Mar-May '98) and have my first 1.e.d.s 
flashing. What excitement! Having found a 
Windows editor called PFE by Allen Phillips that 
I prefer over the Microsoft one, I managed to get 
your program to use it instead. 
I open PFE, edit or write a program and then 

launch your programmer from there, continually 
hopping between the two, but having to "re-max-
imise" each time. I read with interest that you 
will be making a Windows version. Maybe you 
can have your new programmer running from an 

editor designed specifically with your projects in 
mind. 
You are the leaders in this field and I have 

decided, after following your articles from way 
back when, that you are now the electronics 
"guru", surpassing even Bob Grossblatt of Radio 
Electronics fame. 

Mike MacLeod, 
Mossel Bay, South Africa, via the Net 

Flattery is always welcome! In fact, Mike, 
Toolkit for Windows (TK3) provides access to 
any text editor of the user's choice. We are aim-
ing at publishing in the October '01 issue. 

CLOCKING CLOCKS 
Dear EPE. 
Referring to Chris Betts' letter (Synchronous 

Motors, Readout Apr '01), some time ago I 
solved a similar problem by locking a 300Hz 
oscillator to the 50Hz UK mains supply. I then 
locked a 60Hz oscillator to this 300Hz source 
and fed the result through a small step-up trans-
former driven by a switching transistor. A second 
small transformer stepped down the 50Hz mains 
and a half-wave rectifier provided the d.c. power 
required. No crystals or stabilised supplies were 
needed, and the solution was cheap! 

Les Williams, Stourport on Severn, Worcs 

Interesting, thank you Les. 

REVAMPING IDEAS 
Dear EPE, 
It is noticeable that old ideas get revamped 

every so often, mostly disguised by the use of a 
PIC or some other processor type device. I suppose 
there are only so many circuits to go around. 
I have a large collection of older magazines, if 

I find a good circuit that can't be built as origi-
nally intended would it be possible to send in the 
idea for an updated article? 

There are some ideas that are timeless in con-
cept but require reworking to achieve a practical 
design — that is, finding updated devices or a new 
way to invent the wheel. 

Ian Johnson, Kidderminster, Worcs 

Yes, Ian, there are some basic concepts that 
deserve updating from time to time for the sake 
of those who have newly entered electronics or 
when more advanced techniques allow them to 
be implemented more simply. 

If any reader has an idea which he would like 
to recommend as a possible EPE article we will 
be pleased to consider it. Whilst as a magazine 
we do not actually design circuits, we have many 
enterprising contributors who delight in plying 
their designing/authoring skills and who could 
well be interested to follow up suggestions. 

PIC TRICKS 
in response to my request in Readout May '01 

for short snippets of interesting PIC codes, 
Harry Purves of Newcastle-upon-Tyne sent a 
lengthy E-mail about some definition tricks he 
finds useful. It is too long to quote in full but the 
summary is that he defines the Status flags and 
the actions to be taken following certain _function 
tests (which can otherwise get him confused!). 
Examples are: 

#define carry status,0 
#define dcarry status,! 
#define zero status,2 
#define ifzero btfsc zero 
#define ifnotzero btfss zero 
#define ifequal btfsc zero 
#define ifnotequal btfss zero 
#define ifcarry btfsc carry 
#define ifnotcarry btfss carry 
#define ifnegative btfss carry 
#define ifpositive btfsc carry 

As an example of the use of the 
quotes: 

subwf count,w 
ifpositive 

latter he 

goto positive_result 
return 

which causes a jump to the stated destination if 
indeed the result is positive. 
He keeps the definitions in header files so that 

they are always available for each project by 
simply "including" them at the start of the 
source file. For example: 

include "CAPicprog\Projects\header\16f84.h" 

Thank you Harry for sharing this info with tr% 

BASIC IS EASIER 
Dear EPE, 
To add to the discussion as to which language 

to use, I speak from about 25 years experience as 
a computer hardware engineer. My excursions 
into programming have ranged intermittently 
from machine code ( in binary, octal or hexadec-
imal as required), assembler of various varieties, 
Algol, Fortran and Basic etc. Whatever the mer-
its of any of these for a particular task I can 
assure you that for intermittent use, M. Bradbury 
in the May issue is spot on. You cannot beat 
Basic for ease of re-learning. 
Any language is relatively easy to use when 

you know how. The trouble is that if you go away 
and do something else for six months, it takes a 
long time to pick it up again. By far the easiest to 
pick up again is Basic in one of its various 
flavours. 

In common with most of your readers, I sus-
pect, while I am interested in PICs, their use and 
programming, it is not something that Ido all the 
time. For instance, I followed your PIC Tutorial 
without difficulty and built and used the Toolkit 
Mk1 programmer. However, now I am consider-
ing a new project and find that I have forgotten it 
all so I will have to re-learn it. The easy bit will 
be relearning any Basic required. 

Roger Warrington, via the Net 

Indeed so Roger As familiar as I am with sev-
eral programming languages, if I have a difficult 
bit of logical code to write. I will often first write 
it in Basic, and translate that to the equivalent 
code in PIC or whatever 
One big advantage of Basic is that it can have 

intercepts easily placed at strategic points at 
which intermediate data can be displayed on 
screen, and for new variables and sub-routines 
to be temporarily introduced without having to 
recompile to machine code. This makes tricky 
development much eacier 

ELECTRONICS TUTORIALS 
Dear EPE, 
I have recently started buying EPE again reg-

ularly. I like Circuit Surgery, Ingenuity 
Unlimited, Network, New Technology Update 
and of course series such as Teach-In and the 
specials like the recent Schmitt Trigger series. I 
think I ought to do something with PICs. Just a 
suspicion . . . 
I also check the web for info and interest from 

time to time. One thing that I have come across, 
amongst the many "home pages" that amateur 
radio and electronics hobbyists publish is the one 
produced by Ian Purdy (VK2TIP) from 
Australia. I think it's a good source of info and 
practical examples for anybody new or old to 
radio and electronics. 

You need to have a look at the extent of the 
site to gauge how much effort he puts in, and I 
think it's worth a "plug" in EPE. I have absolute-
ly nothing to do with Ian in a business or per-
sonal sense, apart from admiring what he's got 
on his site. As a pensioner and a radio amateur, I 
regard what he has done as an excellent job in 
propagating knowledge and interest in a fine 
hobby. His web address is: 

www.electronics-hitorials.com 
Bill Jones, via the Net 

Yes Bill, I've had a look at Ian's site, it does 
seem good and I commend it to other readers. I 
have also added it to TK3's list of recommended 
sites. Thank you for all your kind comments. 
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BURNTEC DEVICE PROGRAMMERS 
LabTool-41s Only £295 + vat 
The LabTool-41s is a PC based programmer that supports of over 1400 devices. Support includes 
EPROMs. FLASH, 8051, PICs, logic and lots more. 
Devices include: 24AAxx, 24LCxx, PIC12Cx50x, PIC I6C'xxx, PIC16Fxxx, 27Cxxx, 28Fxx, 
ATtiny, AT90Sxxxx and many more, see the device list on our website. 
Printer port interface, Supports 5V and 3.3V low voltage devices, 40 pin ZIF socket, FREE updates 
via the website. 

Supplied complete with Win 95,98,2000, ME software, cables and PSU. 

packages such as PLCC, QFP, SOP and 40/48 TSOP. A 3 year warranty is supplied 
as standard on the LabTool-148c 

LabTool-148c - Only £495 + vat 
The LabTool-148c has many advanced feattres 

detection to name a few. Device support of 

over 1400 devices. 

socket, Device insertion / continuity check, 
project load and save, and automatic file format 

including 5v and 3v device support, 48 pin ZIF 

The LabTool-148c performs device insertion 
and contact checks before it programs each device, it can also detect devices inserted 
upside down or in the wrong position! 
A vast range of universal package adapters are available to programme devices in 

CircuitCREATOR From £67 + vat 
Schematic and PCB capture packages. 
Logic Creator is very easy to use and 
learn, it gives you control every step of 
the design process using a modern 
Windows 9x/NT, 2000 interface that 
makes all commands and options just a 
click away. Providing multiple windows, 
dialog boxes, design rule checker. 
Circuit CREATOR is available in a 
number of different options to suit most 
needs. 

DEMO at www.burntec.com 

Burn feehnohig 1 hulled 

infrith tcchnolog, entry 
Building C51 
Dorchester 

Dorset, 1)12 81)11 

.111.1.: +44 ( 11) 1305 852(190 
F.%: 44 (0) 1305 851940 

in to a burn lee.com 

www.burntec.com 

‘Il major credit cards accepted or cheque o ith order 
Prices exclude carriage at £7 • al () It 

Order on-line and get 1:12F I deliNer. 

Educational credit & discounts as 

;f1 
BK ELECTRONICS 

A COMPLETE RANGE OF 

INVERTERS 
150W TO 2500W - 12V & 24V 

A Complete range cf regulated inverters to power 220V and 240V AC 

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 
output frequency (+/- 1%) makes them equally suitable to power 

sensitive devices. 

These inverters generate a modified sine wave, whic-i ara 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 TVs; videos, 
desktop & notepad computers, microwave ovens, electrical lamps, pumps. battery chargers, etc. 

Low Battery Alarm 
The inverters give an audible warning signal when the battery voltage is lower than 10.5V (21V for the 24V version). The invert . 

F1 automatically shuts off when the battery voltage drops below 10V (20V for the 24V version). Fuse protected input circuitry. ' 

Order Code 

651.581 
651.578 
651.582 

585 
651.583 

3 
651.587 
651.597 
651.602 
651.605 
651.589 
651.599 

Power 

150W Continuous 
`" Continuous 

300W Continuous 
300W Continuous 
600W Continuous 
600W Continuous 
1000W Continuous 
10c / Continuous 
1500W Continuous 
15C Continuous 
2500W Continuous 

f Continuous 

Voltage Price 

12V £36.39 
24V £36.39 
12V £50.64 
24V £50.64 
12V £101.59 
24V £101.59 
12V £177.18 
24V £177.18 
12V £314.52 
24V £314.52 
12V £490.54 
24V £490.54 

Many uses include:- Fetes = Fairgrounds = Airshows = Picnics = 
Camping = Caravans = Boats = Carnivals = Field Fesearch and = 
Amateur Rath() field days * Powerinç Desktop & Notepad Computers. 

B.K. ELECTRONICS 
Lire 1, COMET WAY SOUTHEND-ON-SEA, ESSEX. SS2 6TR 
TEL.: +44(0)17 - FAX.:+44(Ci)1702-420243 

.,RE 

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 COUN—ER. VISA 
AND ACCESS ACCEPTED BY POST. PHONE OR FAX. OR EMAIL 
US AT SALES@BKELEC.COM ALTERNATIVELY SEND CHEQUE 
OR POSTAL ORDERS MADE PAYABLE TO BK ELECTRONICS. 

For Full Specifications View our web site at: 

A A 
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Regular Clinic 

CIRCUIT 
SURGERY 
ALAN WINSTANLEY   
and IAN BELL 

Logic families and component voltage ratings come under scrutiny 
regular column answering readers' problems. 

Keep it in the logic family 

OUR thanks to reader Richard Black 
who E-mailed us about logic families: 

After four years, I've suddenly found the 
time to take up electronics as a hobby 
again. On designing my first project I have 
discovered that I can't remember the dif-
ferences between 74LS, 74HC and 4000 
series ICs. 
For example, what's the difference 

between the following: 7400 quad 2-input 
NAND, 74HCOO quad 2-input NAND, 
74HCTOO quad 2-input NAND, 74LSOO 
quad 2-input NAND? Hope this isn't a daft 
question! 

This is not a daft question at all — there is' 
a bewildering number of "logic families", 
i.e. types of circuitry and technology for 
implementing discrete digital systems. The 
first commercially available logic family 
was resistor-transistor logic (RTL), intro-
duced in 1962. This was followed by 
diode-transistor logic (DTL) and then the 
transistor-transistor logic (TTL) of the 
classic 7400 series. All these are based on 
the bipolar junction transistor (bjt), with 
TTL using a "multiple emitter" transistor 
at logic gate inputs. 
New versions of TTL have continued to 

be introduced which provide higher oper-
ating speed and/or lower power dissipa-
tion, for example Advanced Schottky 
(ASTTL). Another type of bipolar logic is 

Table 1: Some 74 series var iations 

7400 Standard bipolar TTL, the originals! 
74LSOO Early TTL "low-power Schottky" 

improvement over basic 7400 series 
74ALSOO Higher speed, lower power TTL than LS 
74F00 High speed "Fast" TTL improvement on LS 
74HCT Direct CMOS equivalents to LSTTL. 

+4.5V to +5.5V supply 
74ACOO CMOS, with CMOS logic levels 
74ACTOO CMOS, with TTL logic levels 
74FCTOO CMOS. Low power than 74F, by 

virtue of CMOS technology 
74HCOO Basic high speed CMOS, similar to 

TTL. 2V to 6V supply 
74LV00 CMOS 3.3V supply 
74LVC00 CMOS 3.3V supply, faster, improved output over LV.  

Emitter-Coupled Logic (ECL) which pro-
vides a very high speed of operation. 

Going MOS 
In addition to these bipolar logic families, 

there are a number of MOSFET-based fam-
ilies. MOS logic may be implemented using 
n-type or p-type transistors alone (NMOS 
and PMOS), or both together (CMOS). 
NMOS provides higher performance than 
PMOS, but the advantages of CMOS mean 
that most MOS logic is now CMOS. 
The classic CMOS logic family is the 4000 

series, but just to confuse you even more, 
CMOS versions of the "TTL" 7400 series ate 
also available (74HCOO and others). MOS 
and bipolar transistors can be used together 
to exploit the advantages of both, in Bi-
CMOS, the 74ABTC series for instance. 
CMOS 4000 series are susceptible to dam-

age by static electricity (so handle with 
care), can operate on +3V to +15V supplies, 
and may behave unpredictably if inputs are 
left unconnected. Compare this with the 
original 7400 and other TTL series, which 
must have a supply of +5V (±0.5V), are not 
static sensitive and have inputs that behave 
as logic 1 when left floating. 
The 4000 series provides some multi-

plexers that can be used for switching 
and selecting analogue signals, but there 
are no analogue functions in the TTL 
7400 series. Other series have different 
properties, for example 74LVC00 is a 
CMOS series operating on a 3.3V sup-

ply. Not all functions 
are available in all 
families though. 

Example of a 4072 
CMOS digital i.c. 

in our 

When designing with discrete logic it is 
important to be aware of the general differ-
ences in the behaviour of the different 
logic types (CMOS, TTL, ECL etc) and 
the individual specifications of the logic 
family you are using, such as the allowable 
supply voltage range, power consumption, 
and typical propagation delays. The "max-
imum fanout", logic levels and drive cur-
rents are also worth checking. Maximum 
fanout is the number of inputs that a single 
output will drive and still give good logic 
levels. 
Variation in logic levels and drive capa-

bilities mean that you cannot necessarily 
connect the output from a device from one 
logic family, directly to the input of one 
from a different family. Some conversion 
devices are available to help with this 
problem. The ability of logic outputs to 
drive non-logic loads such as 1.e.d.s. also 
varies between families. 
To find out these details consult a data-

book for the series, or a datasheet for one 
of the devices. If you do a lot of logic 
design it is a good idea to get hold of the 
appropriate manufacturers' data books or 
CD-ROMs as these contain sections cover-
ing the general characteristics of the 
devices in the series and design guidelines, 
as well as all the individual datasheets. 
This data is also available on-line from the 
semiconductor manufacturers' web sites. 
A summary of just some of the 74 series 

variations is shown in Table 1. Often you 
will be able to manage with LS or HCT fam-
ilies for most project or experimental work. 
These parts are widely available by mail 
order from all the usual vendors. IM.B. 

Capacitors, Resistors and 
Voltages 
I need to get some parts for a schematic 

which requires a 9V battery. What voltage 
should the resistors and capacitors be? 
Some of the parts sold have a rating of 
100V I guess I can't use those, or can I? 
Thanks, Ilya, via E-mail. 

There's no problem using components 
that have a higher voltage rating in your 
9V circuit. The value is simply the 
maximum voltage rating they can sustain 
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without damage. Polyester or ceramic 
capacitors have typical voltage ratings of 
63V, 100V, 200V or even 500V or more. 
Any of these values can be used in your 9V 
circuit, no problem at all except for physi-
cal size, perhaps. 
Some types, notably polypropylene capac-

itors, are specially designed for higher 
voltages or for direct use with mains a.c. volt-
ages, when it is critical that the correct volt-
age rating is observed. Furthermore, in the 
UK capacitors which are intended for mains 
voltage use are further classified according to 
their ability to withstand peak voltages. 
Devices with an "X" class rating can be 

connected directly across the mains, e.g. as a 
suppressor. According to the handy reference 
book Newnes Electronics Toolkit by Geoff 
Phillips (ISBN 0-7506-0929X) a Class X1 
type can withstand transients (spikes) 
exceeding 1•2kV; a Class X2 can cope with 

Example of a high voltage polypro-
pylene capacitor. 

transients less than or equal to 1•2kV. 
The book also explains that a Class Y 

capacitor is intended for connection as a 
suppressor to ground (earth). These are 
specially designated for earthing connec-
tions as they have a guaranteed maximum 
leakage current, so that no electric shock 
hazard will arise. Such aspects are of criti-
cal importance in medical equipment 

Electrolytic capacitors show their max-
imum working voltage rating which 
should not be exceeded. 

applications. 
One component which does require spe-

cial consideration is the polarised elec-
trolytic capacitor. For general electronic 
circuits, these are seldom seen with volt-
ages higher than 63V or 100V d.c. It is per-
fectly safe to use a higher-voltage rated 
capacitor in a low voltage circuit; it is how-
ever very unwise to greatly exceed the 
capacitor's voltage rating, and it can be 
dangerous to reverse-polarise an electro-
lytic by a substantial amount for any length 
of time. 

Resistor Voltages 
Turning to resistor values, again there 

would be no problem using any type in the 
reader's 9V circuit. For example, the popu-
lar Philips CR25 is rated at 250V which 
would be just fine for the project. 
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Fig. 1. Cockrott-
Walton voltage 
multiplier producing 
six times the a.c. 
peak input voltage. 

Sometimes you do need to pay more 
attention to resistor voltages though — in 
fact, resistor voltage ratings can be an area 
of some confusion. 
The Philips product catalogue specifies 

the voltage rating as "Urna„" (Vmax) which 
we take to mean the maximum voltage 
across the resistor. However some sources 
mention "250V r.m.s." for this value, 
which implies a peak voltage rating of 
more like 350V. There seem to be no hard 
and fast rules concerning whether maxi-
mum voltages are r.m.s. or peak, so this 
aspect would need confirming where nec-
essary. Sometimes, several resistors are 
wired in series just to ensure that individ-
ual voltage ratings are not exceeded. 
There are several interesting aspects of 

resistor ratings which are worth bearing in 
mind. Using the formula P = V2/12, placing 
500V across a 1M resistor means that the 
resistor would dissipate 0.25Watts. Whilst 
this is within the power 'rating of a typical 
small carbon film resistor, it would exceed 
typical voltage ratings. Manufacturers 
sometimes quote a voltage rating and a 
"maximum overload voltage" or even a 
parameter known as the "limiting element 
voltage" that you see in many data sheets. 
For example, a data sheet for carbon 

resistors, downloaded from the web site of 
manufacturer Kamaya Ohm, defines the 
rated voltage as: 

Rated voltage (Vd.c. or a.c. r.m.s.) = 

(RatedDisszpation) x (Rated Resistance) 

Here the rated voltage is clearly derived 
from the power rating using the formula 
P = V2/12. But in case you think you can 
apply any voltage across the resistor pro-
vided the power dissipation is not exceed-
ed, there are more factors to bear in mind! 

On the Limits 
Another resistor voltage rating some-

times quoted is the limiting element volt-
age which, Kamaya states, can only be 
applied to resistors where the resistance 
value is equal to or higher than the "critical 
resistance value". I presume this latter term 
is the minimum resistor value permissible 
to ensure that the resistor's power rating is 
not exceeded at any given voltage; so at 
250V d.c. voltage drop, the "critical resis-
tance value" of a 0.25W resistor must be 
250 kilohms or more; at 9V d.c. it would 
be just 330 ohms. 
Depending on the resistor type, the limit-

ing element voltage is typically 200V to 
350V d.c. or V a.c. r.m.s. All resistors have 
a maximum overload voltage, but if the 
limiting element voltage is quoted instead, 
you can take this to mean the maximum 
voltage allowed across the resistor provid-
ed its power rating is not exceeded. 
Note that if the overload voltage is 

exceeded then the resistor's insulation may 
break down, even if the resistor is dissipat-
ing hardly any power. A.R.W 

More on Multipliers 
Gregory O'Kelly E-mailed in response 

our article on voltage multipliers in 
January 2001: 

In your January 2001 edition, on page 
36, you show a voltage multiplier that 
allegedly increases the voltage by a multi-
ple of six of peak input voltage. I find that 
it is more like 2 to the sixth power with 
each electrode acting almost like a dou-
bler I have hooked this up to the output 
from a 555 timer in an attempt to get 
something like an ignition coil, but the 
current flow is extremely low. 
I want to use the pulsed d.c. to produce 

electrochemical pulses, and I need greater 
current flow. Could you tell me how to go 
about doing this? Do I increase the capac-
itance? Since I want merely to multiply the 
output voltage from the 555 timer by a 
multiple of 6 or eight, not 64, should I just 
use three capacitors of a high faradic 
rating? 

We repeat the schematic to which 
Gregory refers in Fig. 1. Although the cir-
cuit is called a voltage "multiplier" the 
action is really additive. The capacitors 
add up the peak voltage of the a.c. wave-
form. One stage of the multiplier does not 
multiply the output from the previous 
stage — it just adds more multiples of the 
input voltage. 
We mentioned in the original article that 

the Cocicroft-Walton voltage multiplier did 
not readily provide high current outputs, 
and that the voltage would tend to drop in 
response to sudden changes in loading. 
Unfortunately, the circuit is not good at 
high currents because it takes several a.c. 
cycles to recharge the multiplier, also the 
capacitors are effectively in series, reduc-
ing their effective capacitance. Thus the 
output ripple is high and the regulation is 
poor. 

In order to get a higher current output 
you first need to make sure that the 
source (a.c. input) is capable of supply-
ing the required current at the low volt-
age end of the multiplier. This may 
include some demanding current tran-
sients to charge the capacitors quickly 
and we strongly doubt that a simple 555 
would be up to the job. 
Using high quality, suitable components, 

and high quality construction will help 
reduce losses in the circuit. Larger capaci-
tors will allow the circuit to provide larger 
transient energy to the output, but if this is 
to be sustained the source has to be up to 
the job of constantly "recharging" the mul-
tiplier. Furthermore, high current demand 
from the load may still result in large volt-
age drops and high ripple. 
We're not sure there is a simple solution 

for what you're trying to achieve, namely 
a source of high voltage, high current puls-
es for (we guess) laboratory experiments. 
I.M.B. 
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Special Feature   

THE WORLD 
OF ;Ws 
OWEN BISHOP   
In industrial manufacturing processes, Programmable Logic 
Controllers (PL Cs) offer many advantages over standard 
digital logic or computer control 

I
N EPE June 2001, we looked at how 
electronics played an important role at 
Jodrell Bank. That article was the first 

of an occasional series looking at how 
electronics is used to control various 
industrial and research applications. 

During the industrial visits made for this 
series it has become clear that PLCs, or 
Programmable Logic Controllers to give 
them their full name, are currently the 
most popular devices used for electronic 
control. In this article we look at PLCs in 
general and describe a number of examples 
of their application in various industries. 

RELAY LOGIC 
Before we consider PLCs, it is interest-

ing to look at two earlier but related tech-
niques, the older of which is relay logic 
control. In many instances this gave way to 
hardwired logic integrated circuit control. 
Relay logic is still used by several compa-
nies for controlling processes that do not 
demand the more complex programming 
achievable with PLCs. 
The simple example shown in Fig.1 (see 

also Panel 1) shows only the relay con-
tacts, and omits the circuits associated with 
the various sensors which provide input to 
the system. It also omits any interfacing 
there might be to deliver sufficient electri-
cal power to the solenoids or motor. 

Although a well-designed and proven 
relay logic system can give years of trou-
ble-free service, it has several drawbacks. 

Fig. 1. Relay logic for filling a packet 
with grated cheese. 

Automatic cheese packaging line at Glanbia Foods Ltd. 

One of these is that relays take up a lot of 
board space and even a relatively simple 
process such as filling a packet with cheese 
requires many relays. Partly compensating 
for this is the advantage that, given the 
schematic, it is easy to understand how it 
works. 
A third point about relay logic is that it 

is hard-wired. This makes it easy for an 
engineer to test its 
action with a multi-
.meter and to service 
it and make any 
adjustments that may 
be necessary. But it 
takes appreciable 
time to design, 
assemble and wire 
up the board. Once 
built, it may be very 
inconvenient and 
costly to alter it to 
correct errors in 
design or to modify 

or extend its action. Very often the easiest 
solution is to scrap the entire board and 
start again. 

LOGIC GATES 
Hardwired logic control makes use of 

the large range of logic i.c.s of the TTL, 
CMOS and other families. The function of 
Fig.1 can be performed by logic gate i.c.s, 

Fig.2. A logic gate circuit with the same function as Fig.1. 
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as in Fig.2, supplemented by interfacing 
not shown. 
One obvious advantage of i.c.s is that 

they take up far less board space and 
require far less power to drive them. But, 
because they are hardwired, any alter-
ations to the existing circuit can be diffi-
cult or even impossible. Furthermore, the 
average electrical (as opposed to electron-
ic) engineer is likely to find them more dif-
ficult to install and service. 

This brings us to PLCs, which are 
intended to provide a wide range of control 
functions based on (though not restricted 
to) the principles of relay logic. 

PLC SYSTEMS 
The main parts of a PLC system are 

illustrated in Fig.3 and, as an example, the 
photograph below shows the contents of a 
PLC cabinet that controls one of the pack-
aging lines at Glanbia Foods Ltd. 

At the centre of the system is a con-
troller unit. This is where all the logical 
operations take place and where programs 
and data are stored. The controller is the 
large white box at top left. To its right is 
another smaller box, which is an extension 
unit to allow more inputs and outputs to be 
connected. 

Although the controller is based on a 
CPU, the manufacturers play down its 
importance. In the world of PLCs there 
seems to be no equivalent of the "Intel 
Inside" sticker found on so many PCs. 

Looking through the literature and data 
sheets one rarely comes across any men-
tion of what kind of i.c. is doing all the 
work. Instead the specification concen-
trates on how many inputs and outputs the 
controller has, the maximum number of 
steps in its program and the time taken to 
execute a single step. 

These facts are the main ones of interest 
to an engineer designing and building a 
PLC system. For the rest, the system is 
regarded as a "black box". 

PLC PROGRAMMING 
The inputs and outputs (110) of a PLC 

are much more numerous than those of an 

PANEL 1. Relay Logic 
A simplified control system for filling packets with grated cheese is shown in Fig.l. The 

cheese is supplied by a hopper that can be opened or closed by solenoids that operate in 
opposite directions. A sensor (perhaps optical) detects when a packet is in position to 
receive the cheese. A signal from the sensor energises the coil of relay A if a packet is in 
position. The packet is on a platform (a segment of a conveyor belt) supported by a load cell, 
which measures the weight of the packet and the cheese, if any, it contains. 
A signal from the load cell energises relay B if the weight is at its maximum value (pack-

et full). Relay B has two contacts, the upper one being closed when the packet is not full. 
So, a solenoid opens tne hopper if the packet is in position AND the packet is NOT full. 
The lower part of the circuit controls what happens when the packet becomes full. Refay 

B is energised, turning off the "open" solenoid and turning on the "close" solenoid. This stops 
the flow of cheese into the packet. The change in relay B also starts the motor that moves 
the conveyor belt to take away the full packet and replace it with an empty one. 

The circuit is a gross over-simplification of what is usually needed to control such ar 
operation. There would normally be sensors such as microswitches to confirm that the hop-
per is actually open, or closed. Input from these sensors would be used to activate additional 
relays to be wired in series with relays A and B. 

There would be sensors to confirm that the packet had actually been taken away. There 
would also be a delay between closing the hopper and moving the packet. A relay with a 
non-ferrous slug on its core could be used to produce such a delay. 

ordinary desktop computer. A PLC does 
not necessarily have a keyboard, a disk 
drive or a monitor but it may have several 
hundred inputs and outputs. In the PLC 
world, I/O is of supreme importance. 
The I/O is in the lower section of the 

photograph below and the leads connect-
ing this to the control unit can be seen. 

Since the system does not usually have 
a keyboard or monitor, it is normally pro-
grammed by attaching a special program-
mer to it. This is needed only when setting 
up the system or occasionally when mak-
ing changes to its operating routines. 

Detail of the PLC system at Glanbia Foods Ltd. 
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Fig.3. The essentials of a PLC system. 

Some manufacturers produce a special 
purpose programming computer, similar to 
a PC, but often having a keyboard with 
keys dedicated to keying in PLC programs. 
Other systems use a regular desktop or lap-
top PC running specialised programming 
software. 
A PLC system usually has its own 

power supply, separate from the supply to 
the sensors and actuators of the system. 
This prevents electrical noise from passing 
into and disrupting the action of the 
processor. Most PLC units operate on 24V 
d.c. 

PLC units are 
manufactured by a 
number of specialist 
companies who pro-
duce the controllers, 
compatible I/O units, 
PSUs and other units 
with a wide range of 
specifications so that 
a designer can pick 
out just that combi-
nation of units which 
best suits the require-
ments of the plant. 

It is also a feature of PLC systems that 
the individual I/O units are relatively inex-
pensive so that a few additional ones can 
be included in the system when it is first 
put together. This allows for subsequent 
expansion to cope with initial design 
faults, afterthoughts, process modifica-
tions and expansion. In this way PLCs are 
superior to hard-wired relay and logic 
systems. 
The advantages of PLCs have become 

so widely appreciated that a number of 
manufacturers are now producing PLC 
systems suited for small-scale control such 
as thermostat and door opening systems. It 
is even suggested that the model railway 
enthusiast could find many ways of using 
these small-scale PLCs. 

INPUT/OUTPUT 
OPTIONS 
An 110 device usually consists of a rack-

mounted circuit card bearing a number of 
identical interface circuits. Each card has 
its address in the memory map of the con-
troller, and on that card there are usually 
several (typically eight) individually 
addressable I/0 circuits. 
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Fig.4. A d.c. input card, one channel. 

In Fig.4 is shown one circuit (or chan-
nel) on a typical d.c. input card. This is 
intended to receive a d.c. signal (usually a 
logic high or low) from the plant and to 
send an identical signal on to the processor. 
The plant and processor do not necessarily 
operate on the same d.c. levels but this is 
taken care of in the circuitry. 
The circuit includes an opto-isolator to 

protect the processor from any high volt-
ages that may find their way to the card 
from the plant. There is usually an indica-
tor 1.e.d. on the card (often a row of 1.e.d.s 
on the edge of the card, one for each chan-
nel). The output side of the card is powered 
from the controller's d.c. supply. 

Usually the input side of a system is made 
up of a mix of d.c. and a.c. cards. The sys-
tem designer can select from various type of 
card of either sort, adding a few spares in 
case of a change of design at a later stage. 

A.C. INTERFACING 
The typical a.c. input card circuit in 

Fig.5 has a full-wave bridge rectifier. An 
indicator lamp (not an 1.e.d.) across the 
input connections lights when a signal is 
being received (the a.c. signal is either on 
or off). 
The rectified signal goes to an opto-iso-

lator to protect the system from excess 
voltages. Since the input signal is often at 
mains voltage this precaution is essential. 
Beyond the opto-isolator the circuit is pow-
ered from the system power supply and a 
buffer sends a logic-level replica of the 
input signal to the processor. 

Output cards also incorporate opto-iso-
lators. In a typical d.c. output card (Fig.6) 
logic-level signals from the processor are 
sent to a transistor which switches the cur-
rent through the photodiode of the opto-
isolator. The phototransistor is in the base 
circuit of a power transistor which has its 
collector connected to the plant d.c. supply. 
This may often be at 24V d.c. 
The load is in the transistor's collector 

circuit. Connected across the load is an 
indicator 1.e.d. located on the card to show 
the state of the output. Also there is a diode 
to protect the circuit from the voltage 
spikes that occur if the load is inductive, as 
it often is, for solenoids and motors are 
very common actuators in industrial 
systems. 
As an alternative to the transistor output 

of the d.c. card, some types of card have 
relay outputs. The coil of the relay replaces 
the load shown in Fig.6. It can be situated 
on the card and powered from the system 

supply. Using a relay 
means that a wide 
range of plant volt-
ages, d.c. or a.c., can 
be used to drive the 
load. 

In an a.c. output 
card, useful for con-
trolling motors, the 
plant a.c. is rectified 
to provide a d.c. 
potential across the 
phototransistor of the 
opto-isolator (Fig.7). 
When a signal is pre-
sent, the phototran-
sistor conducts and 
this produces a pulse 
to trigger the triac. 
The triac then con-
ducts, and an alter-

nating current passes through the indicator 
lamp and the load. 
Most cards deal with digital signals, 

those that are on or off, high or low. There 
are also cards for analogue signals, often 
incorporating analogue-to-digital convert-
ers for converting analogue input to digital 
form to send to the processor. 

PROGRAM OPERATION 
Apart from the read only memory 

(ROM) used for storing the operating sys-
tem, the memory map includes the regions 
shown in Fig.8. The major part of this is 
PROM (programmable ROM), used for 
storing the program fed into it by the pro-
gramining computer. 
The PROM may extend to only a few 

kilobytes, which is sufficient for storing 

the program steps that the controller 
requires. In addition, there is an area of 
random access memory (RAM). 
The way in which a typical PLC oper-

ates its program is usually very different 
from the operation of a PC programmed in 
machine code or one of the high-level lan-
guages. In a typical PC program, the 
processor starts at the beginning, after 
which it may jump about indefinitely from 
one routine to another, depending on the 
input (from its keyboard, disk drives and 
elsewhere) that it receives at various 
stages. 

It skips around the program from routine 
to routine, sometimes waiting for input and 
at other times producing output (continual-
ly updating the monitor, for example, or 
sending data to a modem). There may be 
some routines (such as updating the moni-
tor, or waiting for input from the keyboard) 
that it returns to frequently. It may visit 
these routines several times a second. 
Other routines may be run very rarely, per-
haps only when something goes wrong. 

PLC SCANNING 
While some of the more sophisticated 

PLCs do allow for conditional jumps and 
other features commonly available in PC 
programs, a typical PLC program is simply 
a series of steps taken in order from begin-
ning to end, and repeated from beginning 
to end for as long as the PLC is operating. 
This is called scanning the program and a 
scan takes about 2ms to 5ms per kilobyte 
of program, depending on the processor. 

In a typical control system a scan takes 
between 10ms and 50ms, depending upon 
the number of steps in the program. Before 

Fig.5. An a.c. input card, one channel. 

Fig.6. A d.c. output card with transistor-controlled output, one channel. 
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Fig. 7. An a c. output card with triac-controlled output, one channel. 
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Fig.8. A map of the memory of a typi-
cal controller. 

each scan, the processor reads in the state 
of all the sensors in the system. The data is 
stored in the area of RAM known as the 
input image, either as single bits (flags) or 
as analogue data in digital form. 
Then the scan begins, using the recently 

acquired data of the input image. Decisions 
are taken and, if there are any changes to be 
made in the operation of the actuators, the 
control signals to be sent to the actuators 
are stored in RAM as the output image. 

Signals are not actually sent to the actu-
ators until the scan is complete. The 
remaining area of memory is used for tem-
porary storage of intermediate data pro-
duced by calculations. 
Once the scan is finished, the actuators 

are turned on or off according to data now 
present in the output image. This almost 
inevitably produces changes in the state of 
the system and these changes affect the 
sensors. Data is read from the sensors, 
stored as the input image and the next scan 
begins. 

In this way the state of the system is read 
every few tens of milliseconds and appro-
priate action is taken. This gives a degree 
of control sufficiently tight for most indus-
trial processes. 

PROGRAMMING 
TECHNIOLIES 
There are three techniques for program-

ming the PLC, of which one method 
appears to be far more popular than the 
others. This is known as "ladder logic" and 
derives its form from the relay logic used 
in the earliest control systems. It is a way 
of setting up a virtual relay system, without 
the bulky, space-consuming relays and the 
more-or-less permanent hard wiring. 

Being based on the principles of relays 
means that the system can be understood 
(and therefore maintained) without the 

need for a specialist electronic engineer. 
Returning to the examples of Fig.2 and 
Fig.3, the equivalent in ladder logic is 
shown in Fig.9, which represents the con-
trols for filling a packet with a quantity of 
(in this instance) grated cheese. 

In programming the system, a diagram 
such as this is drawn on the screen of the 
programmer or PC, the software converts 
this to the equivalent machine code, which 
is then downloaded into the PROM of the 
controller. 
The symbols used in this diagram are 

derived from the symbols used in the USA 
for representing relays in schematics. A 
relay with normally-open contacts looks 
rather like the symbol for a capacitor. 
The relay contacts are open until the 

packet is in position ready for filling. When 
the sensor detects that the packet is in posi-
tion, the corresponding bit in the input 
image is set to logic I. The slanting line 
across the next symbol in the top row of the 
diagram indicates normally-closed con-
tacts. The contacts are closed unless the 
given condition is true. The "weight" bit in 
RAM stays at logic 0 until the packet 
reaches the required weight. 

Viewing the diagram as a pair of relay 
contacts in series, a current flows from the 
left through the two pairs of contacts and 
activates the "open hopper" solenoid when 
both relays are closed. That is, when the 
packet is in position and it is not full. 

During a program scan the processor 
reads the state of the two bits and, if one is 
logic 1 and the other is logic 0 it stores an 

IN MAX 
POSITION 

OPEN 
HOPPER 

Fig.9. The The equivalent of Fig.2 and Fig.3 
in ladder logic. 

"open hopper" bit in the output image. At 
the end of the scan an output is sent to the 
solenoid to activate it (or continue its state 
of activation), to keep the hopper open, 
delivering grated cheese to the packet. 
The controller then scans to the second 

row of the program. Here the position of 
the packet is not important. If the packet 
has reached full weight, the output image 
must be changed to switch on the solenoid 
to close the hopper, and to start the motor 
to carry the packet away to be sealed. In 
this row the processor reads the weight bit 
again and, if it is logic 1, sets the bits to ini-
tiate appropriate action. 

LADDER LOGIC 
The schematic in Fig.9 illustrates only 

two steps in a program that might be 100 or 
more steps long. The complete program 
has vertical lines down each side, cross-
connected by the row of symbols describ-
ing the logic. The appearance of the 
diagram of a complete program strongly 
resembles a ladder, which is why this form 
of representation has become known as 
ladder logic. 
When we examine such programs it 

becomes obvious that even an apparently 
simple task requires a considerable number 
of inputs and outputs, perhaps several hun-
dred on one machine. 
Most systems suitable for controlling 

with PLCs also provide for the program to 
be entered as a drawing of a logical system. 
Here the programming is similar to that of 
the earlier control systems based on TTL or 
CMOS i.c.s. Logic symbols such as AND 
and OR gates are assembled on the screen 
of the programmer and connected by 
"wires". Then the software generates the 
corresponding machine code to be down-
loaded into PROM. 
A third method of programming a PLC 

is by a text-only statement list. The logic of 
the system is keyed in, in standardised 
form, as a table of instructions to the 
processor. 
The ladder logic described so far pro-

vides for logical operations such as AND 
(relays in series on a single rung), and OR 
(relays in parallel on branching rungs). The 
use of normally-closed relays introduces 
NOT, which provides for NAND and NOR 
operations. 
Even when programming with ladder 

logic it is possible in the more advanced 
PLC systems to call on routines which pro-
vide the equivalent of flip-flops, counters 
and timers. 

PLCs IN ACTION 
To illustrate the versatility of PLCs this 

article concludes with a few examples 
taken from Glanvia's plant. 
The photograph on the next page shows 

a section of the belt that carries packages of 
cheese from the wrapping section, which is 
off to the left of the photograph. 
The package then passes on to a short 

length of belt, on a platform that is mount-
ed on a load cell. This weighs the package 
as it passes across the section. Although 
one associates load cells with weighing 
massive objects such as fully-laden trucks, 
sensitive load cells are frequently used in 
packaging plants for objects weighing only 
a few hundred grammes. 

Readout of the weight takes only a frac-
tion of a second and is displayed on the 
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control panel. If the weight is outside the 
preset limits the next section of the belt tips 
downward, as shown in the photograph 
(below), and the rejected package falls into 
a receptacle below the line. 
When a package of acceptable weight 

comes along, it continues along the main 
line to the right, where a vendor's label is 
printed with its weight and is applied to the 
package. The system also calculates the 
price of the piece and prints this on the 
label together with the bar code. 

All this is done within a fraction of a 
second as the packages stream along the 
production line. The system keeps a full 
record of the number of packages passed 
and also the number rejected for being over 
or under weight. 

SAFETY 
Food safety is of paramount importance 

so special precautions are taken to detect 
metallic objects that might be embedded in 
the cut blocks of cheese. At one point there 
is a large coil around the conveyor belt and 
an oscillating signal is applied to this coil. 
Close above the line is an inductive prox-
imity detector. This consists of a core 
wound with a coil and connected to a fre-
quency-sensitive circuit. 

If there is any metal object in the cheese 
there is a phase delay which is detected by 
the circuit. The PLC registers this change. 
The timing of the program is such that just 
as that block reaches a point 40cm further 
along the line, a rejection lever is actuated 
to push the block off the line. Alternatively, 
a photo-reflective detector further along 
the line may detect the arrival of the sus-
pect block and operate the reject arm. 

SIMPLICITY PAYS 
The process is simple and well illus-

trates the nature of most applications of 
PLCs. Textbooks on electronic control sys-
tems lay great emphasis on negative feed-
back, proportional control, integral control 
and other sophisticated aspects of control 
systems, but these do not feature in the 
majority of practical systems. 

Cheese weight monitoring system at Glanbia Foods Ltd. 

PANEL 2. Chemical Plant Sensors 
Most of the processing at chemical manufacturers Rhone-Poulenc Ltd. involves liquids, 

so the main measurements required are temperature, pressure, level and flow. The reac-
tants are normally inside an enclosed system, but there must be points at which probes are 
allowed to enter the system. In the case of tanks, the probes are inserted through sealed 
openings at the top. This minimises leakage should the seal deteriorate. 

Very often the activity at different parts of the system is monitored in more than one way 
using different types of sensor. One measurement is a back-up of the other and, if the two 
fail to agree. an alert is signalled on the control panel. 

An ingenious way of measuring flow is the MicroMotion sensor, which depends on the 
detection of Coriolis forces. This is the force which makes the water spin in a clockwise 
direction as it drains from the bath (anti-clockwise in the Southern Hemisphere). 
The fluid is made to flow in an omega-shaped tube and the force distorts the tube slight-

ly. Distortion is measured using a strain gauge or an electromagnetic pickup and from this 
the rate of flow can be calculated. The liquid is completely enclosed in the tube and there 
are no vanes or other moving parts to be sealed in (and eventually leak). 

Liquid level may be measured by a tuning fork level sensor (Fig.10). A crystal oscillator 
in the base of the fork vibrates the fork at 30kHz. However, when the tines of the fork are 
partly covered by liquid, this shifts the frequency of the system. The resulting frequency is 
measured and this is related to the liquid level. 

Another method of level measurement involves capacitance. In effect the sensor of Fig.11 
is a capacitor. If the liquid is an electrical conductor, the pin and the casing (plus liquid) act 
as plates and the PTFE sleeve is the dielectric. If the liquid is a non-conductor, the sleeving 
is omitted and the liquid acts as dielectric. 

In either case, capacitance increases with liquid level. The sensing circuit measures the 
capacitance by measuring the frequency of an oscillating circuit containing the sensor. 
Changes of frequency are interpreted in terms of liquid level. 

Fig.10. Tuning fork level sensor. 
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Fig.11. Capacitive level sensor. 
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It would be possible to devise a system 
by which the filling of, say, grated cheese 
bags would be monitored as it is occurring, 
bringing the weight up to the required 
level. Such a system would be more com-
plicated, possibly slower, and certainly 
more expensive to build and maintain than 
the simple accept/reject system. 

In practical and economic terms, the sim-
pler (and cheaper) the system the better. 
This does not necessarily apply to all manu-
facturing processes, but it applies to most. II 
is cheaper to omit the fine adjustments and 
simply reject the occasional item that is out 
of range. On the shop floor, economics rules 
over control theory and PLCs are usually the 
best means for controlling systems at this 
level. 

In practice, most control systems have a 
simple on-off binary nature. Only a small 
range of instructions is needed for such a 
system. The situation is akin to that which 
has lead to the development of RISC 
(reduced instruction set) computers. 

Research has shown that although a 
typical microprocessor may have several 
hundred instructions in its set, 80 per 
cent of a typical program makes use of 
only 20 per cent of the instructions. Now, 
microcontrollers are being manufactured 
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with a; few as 30 instructions. This 
makes it very easy to learn the program-
ming language. 

SPECIAL 
PRECAUTIONS 

Certain industries pose special prob-
lems that can be solved by PLCs, but 
which need attention to various precau-
tions. The Rhone-Poulenc plant (see 
Panel 2), for example, manufactures agri-
cultural products, such as herbicides, and 
intermediate products for the pharmaceu-
tical industry. 

It produces these chemicals on the large 
scale and their production often involves 
highly flammable liquids such as toluene, 
methanol and xylene. For this reason there 
must be no combustion or sparks in ihe 
areas where chemicals are processed and 
stored. Obviously there is no place for 
relays and other spark-producing equip-
ment on the plant. There are risks when any 
electrical components are present, for a 
faulty device or cable might soon overheat 
to the point at which it could ignite a flam-
mable vapour. 

Each production rig has its own enclosed 
control room, keeping the operating staff 
well away from the scene of chemical reac-
tions. Whereas the PLC cabinet is usually 
located beside the plant, mainly in order to 
keep electrical connections as short as 
possible, the PLCs at Rhone-Poulenc are 
situated in a special room adjacent to the 
control room. 
The PLCs drive pneumatic actuators, so 

that communication between the PLC cab-
inets and the plant is exclusively by air 
lines. This eliminates the risk of fire or 
explosions caused by sparks or over-
heating. 
The design philosophy of the system is 

that the consequences of failures are so 
potentially catastrophic that no chances 
can be taken. Consequently the sensors and 
actuators are all simple in principle and 
have proven reliability. 

Also, there are many of them, monitor-
ing every stage of production. This means 
that a system may have up to 1000 
input/output connections and a correspond-
ingly long (but well-tried and tested) 
program. The system designers have no 
intention of trying to lead the way in the 
chemical industry! 

SUMMING UP 
The industrial popularity of PLCs is 

attributable to their many advantageous 
features: 
• At the design stage there is no need 

for a really detailed description of the pro-
posed system. The size of the processor 
and the number of cards of each kind is 
easy to estimate within limits, allowing 
a little spare capacity for future 
modifications. 
• At the construction stage the system is 

easily assembled from a wide range of 
standard units, most of which are relatively 
inexpensive. 
• At the installation stage it is possible 

to make use of pre-built units to cover cer-
tain aspects of control. 
• At thé commissioning stage it is easy 

to modify the system if changes or exten-
sions to the original design are thought 
necessary. As explained earlier, this is def-
initely not the case with relay logic and 

PANEL 3. Resin Production using PLCs 
Chipboard is made by mixing wood chips with a bonding resin, and rolling the mixture out 

into a sheet. At the Chirk works of Kronospan Ltd the resin is prepared in large kettles. 
Formerly, control of the process was wholly manual but, recently, it has been automated, 
using PLCs. 

With either method of control the kettle is first loaded with formaldehyde and then urea is 
run in, using a screw feeder. The reaction is exothermic (generates heat), so the process 
can be started from cold, although materials may be warmed first to 60°C. 
The heat produced by the reaction is such that the mixture has to be cooled by a cold 

water jacket around the kettle. Precise control is necessary at this stage because the reac-
tion can soon run away, with the risk of an explosion. For this reason the reaction is care-
fully controlled and the temperature is never allowed to rise above 98°C. 
The reaction rate is maintained at the correct level by control'ing three parameters: the 

initial temperature, the rate of adding urea, and the circulation of the cooling water. 
The PLC system developed at Kronospan is programmed in 32 stages, with a target rate 

of addition and temperature for each stage. The targets are stored as a look-up table in the 
ROM of the controller. At each stage the kettle is weighed using load cells and the weight 
of its contents compared with the weight specified in the lookup table. The rate of feed of 
urea is then adjusted proportionately. 

At the same time the temperature is measured and compared with its lookup table, and 
appropriate adjustments made to the flow rate of the cooling water. If the temperature is 
more than 2°C above the prescribed level, the feed of urea is cut off completely. 

Chipboard production "kettle" under PLC control. 

No, it's not a giant finned heatsink, it's chipboard being dried! 

other early systems in which any changes 
made at this stage may be prohibitively 
expensive. 

• At the operational stage PLC systems 
are easy to check and maintain. Later 
changes to the system are simple to effect. 
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MSF Signal Repeater and Indicator 
The main items of concern when ordering components for the MSF 

Signal Repeater and Indicator will be the AD8532 rail-to-rail, high speed 
op.amp and the prealigned 60kHz ferrite, LC tuned, antenna assembly. 

Unfortunately, the Analog Devices AD8532 op.amp has been dropped 
by the original supplier and readers may have difficulty finding a local 
source. However, it is listed by Farnell (fe 0113 263 6311 or www.lar-
nell.com), code 314-5888, and we understand they currently carry 
stocks. 
We found the pre-aligned 60kHz ferrite antenna assembly under 

Maplin's "Modules" (sub-section "Clocks") and "Projects" sections. It can 
be ordered from them (fe 0870 264 6000 or www.maplin.co.uk) and is 
listed as code MK72P. The latest news we have is that it is currently out 
of stock, Maplin are expecting new deliveries but could not give a deliv-
ery date at the time of going to press. 

The BC184L transistor has a different pinout arrangement to most 
BC184s, so it would be wise to emphasise the suffix L when purchasing 
this part. The choice of 100/4A f.s.d. meter is left to the individual con-
structor, but most of our component advertisers should be able to offer 
one at a reasonable price. 

The two printed circuit boards are available from the EPE PCB 
Service, codes 306 ( Repeater) and 307 (Meter), see page 529. 

Perpetual Projects — Solar Powered Power Supply 
and Voltage Regulator 

First appearances would suggest that parts for the Perpetual 
Projects series should be readily available and not cause any buying 
problems. But some of the components called up for the Solar-Powered 
Power Supply and Voltage Regulator, which is the "driving force" behind 
all projects in this series, need to be chosen carefully and may not be 
available from your local supplier. 

Working to the prototype unit, the solar cell "load voltage" rating is 
quoted as 7.5V 45mA and is an RS component which was purchased 
through Electromail (e 01536 204555 or http://rswww.com), their mail 
order outlet, code 194-098. They also supplied the following items: 100k 
resistance/temperature matched n.t.c. thermistor, code 151-243; 1F 
5.5V d.c. "GoldCap" memory backup electrolytic (code 107-690) and the 
470/4F 6.3V resin dipped aluminium electrolytic (code 221-8433) capac-
itor; single-turn cermet trimmer preset potentiometer, code 187-595. 
Note that the preset and the aluminium electrolytic are only sold on a 
minimum order quantity of 5 off. 

Once again Maplin have discontinued stocking the required transistor 
- this time the TIPP31C - and cannot offer an alternative device. We 
have found that Cricklewood (e 020 8452 0161) currently have stocks 
and enquiries should be made to them. They carry a large range of semi-
conductor devices and can usually find those "rare" devices. The 
TIPP31C is also listed by Electromail (see above), code 638-532. 

The small "Uniboard" printed circuit board (the basis for all the 
Perpetual Projects) is obtainable from the EPE PCB Service, code 305 
(see page 529). 

Stereo/Surround Sound Amplifier 
Picking out the most likely components to cause concern when put-

ting together the items needed to build the Stereo/Surround Sound 
Amplifier highlighted the stereo amplifier i.c., the stereo potentiometer 
and the sloping front case. 

Taking the TDA2822M 1W stereo amp., again Maplin (e 0870 264 
6000) are currently "out of stock" but expecting delivery very soon. In the 
meantime, try Rapid Electronics (e 01206 751166) code 82-0672, 
who do have some in stock. 

The sloping front case is not critical and most of our component 
advertisers should be able to come up with a suitable alternative, even if 
the dimensions do not exactly match the prototype (Maplin code LH63T), 
provided they are greater than specified. The neat, chassis mounting, 
d.c. power socket came from Rapid (see above), code 20-0985. 

If you wish to use and mount the 16mm dual-gauged stereo poten-
tiometer directly on the p.c.b., as shown in the article, this came from 
Maplin, code VQ35Q. The printed circuit board is available from the EPE 
PCB Service, code 304. 

PIC To Printer Interface 
Nearly all the components used in the PIC To Printer Interlace proto-

type are RS parts and any bona fide stockist, including some of our 
advertisers, will be able to obtain them for readers. If difficulties are 
experienced in obtaining the MAX492 dual rail-to-rail op.amp, it can be 
ordered through Electromail ( fe 01536 204555 or http://rswww.com), 
code 182-2738. 
A ready-programmed PIC16F877 microcontroller can be purchased 

from Magenta Electronics (e 01283 565435 or www.mag 
enta2000.co.uk) for the inclusive price of £ 10 (overseas add £1 p&p). 
They also supplied the alphanumeric display module and you should 
specify that you want one with a pin connector attached. 

The printed circuit board (code 308) and the software is available from 
the EPE PCB Service, see page 529. The software is available on a 
3.5in. PC-compatible disk (EPE Disk 4) for the sum of £3 ( UK), to cover 
admin costs (for overseas, see page 529). It is also available Free from 
the EPE web site at: 

ftp://ftp.epemag.wimborne.co.uldpubs/PICS/PICprinter. 

VISA 
UROC-A. 

111 
11,1,4,1(7w, 
Interrum.41,1j 

EPE TEACH-IN 
Now on CD-ROM 
The whole of the 12-part Teach-ln 2000 series by John 

Becker (published in EPE Nov '99 to Oct 2000) is now 

available on CD-ROM. Plus the Teach-ln 2000 software 

covering all aspects of the series and Alan Winstanley's 

Basic Soldering Guide (including illustrations and 

Desoldering). 

Teach-in 2000 covers all the basic principles of 

electronics from Ohm's Law to Displays, including Op.Amps, 

Logic Gates etc. Each part has its own section on the inter-

active PC software where you can also change component 

values in the various on-screen demonstration circuits. 

The series gives a hands-on approach to electronics with 
numerous breadboarded circuits to try out, plus a simple 

computer interface which allows a PC to be used as a basic 

oscilloscope. 

ONLY £ '12.45 including VAT and p&p 

We accept Visa, Mastercard, Amex, Diners Club and Switch cards. 

NOTE: This mini CD-ROM is suitable for use on any PC with a 
CD-ROM drive. It requires Adobe Acrobat Reader (available free 

from the Internet - www.adobe.comiacrobat) 

SWITCH 

2000 

' TEACH-IN 2000 CD-ROM ORDER FORM 

i Please send me (quantity) TEACH-IN 2000 CD-ROM 

I Price £ 12.45 (approx $20) each - includes postage to anywhere in the world 

Name   

I I 

I Address   I 
I I 
I I 
I   I 
I I 
I Post Code  Tel.   I 
I I 

I D I enclose cheque/P.O./bank draft to the value of £   I 
I 1 

I 
I D Please charge my card £   
I I 
I I 
1 Card No  I 

I I 

I Expiry Date   Switch Issue No  I 
I I 

Note: Minimum order for cards £5. 
I I 
I SEND TO: Everyday Practical Electronics, Wimborne Publishing Ltd., I 
I 408 Wimborne Road East, Ferndown, Dorset BH22 9ND. I 
I Tel: 01202 873872. Fax 01202 874562. I 
I E-mail: orderseepemag.wimborne.co.uk I 
I Online store: www.epemag.wimborne.co.uk/shopdoor.htm I 

1 Payments must be by card or in £ Sterling - cheque or bank draft drawn on a UK bank. I 
I Normally supplied within seven days of receipt of order. i 

I I 
I. 
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SURVEILLANCE  
r --- ectronic Surveillance Equipment Kits from the UK's No.1 Supplier  

SUMA DESIGNS has been supplying professional quality electronic surveillance equipment kits for over 20 years. Whether your 
requirement is nobbyist, 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. AN 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-miniature Room Transmitter 
At less than 1/2 the size of a postage stamp the UTX is the smallest room 
transmitter kit in the world! Incredble 10mm x 20mm including 
microphone, 3-12V operation. Range up to 500m  £13.95 

MTX Micro-miniature Room Transmitter 
Our best selling room transmitter kit. Just 17mm x 17mm 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 1500m.  £18.95 

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 Voice-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 
; 000m.  £21.95 

HVX400 Mains Powered Room Transmitter 
Connects directly to 240V AC supply. Ideal for long-term monitoring. Size 

30mm x 35mr--1, range up to 500m.  £21.95 

SCRX Subcarrier Scrambled Room Transmitter 
To increase he security of the transmission the audio is subcarrier 
modulated. Receiver now requires the decoder module (SCDM) connected 
to allow monitoring. Size 20mm x 67mm, 9V operation, up to 1000m 
range.  £24.95 

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 Uttra•miniature Telephone Transmitter 
Smallest kit available. Connects onto telephone line, switches on and off 
automatically as phone is used. All conversations transmitted. Size lOmm x 
20mm, powE red from line, up to 500m range.  £13.95 

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

£14.95 x 20mm. 

STUC High-performance Telephone Transmitter 
High-performance transmitter with buffered output for greater stability 
and range. Connects onto telephone line ard switches on and off 
automatically as phone is used. Both sides of conversation transmitted 
up to 1000m Powered from line. Size 22mm x 22mm £18.95 

PTS7 Automatic Telephone Recording Interface 
Connects between telephone Fne (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 
67mm.  £21.95 

CD400 Pocket Size Bug Detector/Locator 
LED and piezo bleeper pulse slowly. Pulse rate and tone pitch increase as 
signal source is approached. Variaole sensitivity allows pinpointing of signal 
source. 9V operation, size 45mm x 54mm.  £34.95 

CD600 Professional Bug Detector/Locator 
Multicolour 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, cellphores 
etc. Size 70mm x 100mm. 9V operation  £59.95 

OTX180 Crystal Controlled Room Transmitter 
Narrow band FM crystal transmitter for ultimate in privacy. Output 
frequency 173.225 MHz. Designed for use with ORX180 receiver unit. Size 
20mm x 67mm, 9V operation, range up to 1000m  £44.95 

OLX180 Crystal Controlled Telephone Transmitter 
Specifications as per CITX180 but connects onto telephone line to allow 
monitoring of both sides of conversations.  £44.95 

OSX180 Une Powered Crystal Telephone Transmitter 
Connects onto telephone line, switches on and off as phone is used. Power is 
drawn from line. Output frequency 173.225 MHz. Designed for use with 
ORY180 receiver. Size 32mm x 37mm. Range up to 500m. . .£39.95 

010090 Crystal Controlled FM Receiver 
Specifically designed for use with any of the SUMA '0' range kits. High 
sensitivity design. Complex RF front end section supplied as pre-built and 
aligned sub-assembly so no difficult setting up. Headphone output. PCB 
size 60mm x 75mm. 9V operation.  £69.95 

TICX900 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 25mm x 63mm, 9-12V operation, up to 2000m range. . . . .£23.95 

MBX-1 HI-FI Micro Broadcaster 
Connects to headphone socket of CD player, Walkman or Hi-Fi and 
broadcasts your favourite music around house and garden up to 250m. 
Size 27mm x 60mm, 9V operation.  £22.95 

DLTX/RX Radio Remote Switch System 
Two kits, transmitter sends a coded signal (256 selectable codes) when button 
pressed. Receiver detects signal, (flecks 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 

TO ORDER: 
Post, fax or zelephone 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 adc 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 All others call 
Overseas customers lease use credit cards or send sterling cheque 

or bank draft. WSA 

SEND 2 x 1st CLASS STAMPS FOR OUR 2000 KIT CATALOGUE 
CONTAINING FULL DETAILS OF THESE AND OTHER KITS. 
A BUILD-UP SERVICE IS AVAILABLE ON ALL OF OUR KITS, DETAILS IN 

CATALOGUE. VISIT OUR VVEBSITE: wvvvv.suma-designs.co.uk 
Please note: Some of our part numbers are being unscrupulously used by 
other companies selling kits eq. MTX, V)<T. DO NOT BE MISLEAD! 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 

SUMA 
DESIGNS 

Dept. EE, The Workshops, 95 Main Road, 

Baxterley, Warwickshire, CV9 2LE, U.K. 

Website: www.suma-designs.co.uk 

TEL/FAX: 01827 714476 

(24 HOUR ORDERLINEJ 

email: sales@suma-designs.co.uk 
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Complimentary output stage 

Logic Probe testing 

ELECTRONICS CD-ROMS 
ELECTRONICS PROJECTS 

Electronic Projects is split into two main sections: Building Electronic Projects 
contains comprehensive information about the components, tools and 
techniques used in developing projects from initial 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 
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 Amplifiers (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 
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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, ASCII, 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. 

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. 
• Software for simulating digital logic circuits 
• Create your own macros — highly scalable 
• 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 
• Powerful tool for designing and learning 

ELECTRONICS 
CAD PACK 
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PCB Layout 

Electronics CADPACK allows users to 
design complex circuit schematics, to view 
circuit animations usina 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 .nto 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 
professional 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 

C for PlCmicro 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 PlCmicro 
which allows students to see code 
execution step-by -step. Tutorials, exercises 
and aractÉa' 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 PlCmicro seres of microcontrollers, 
this product will provide a . elevant 
background in C programming for ary 
microcontroller. 

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)  

(UK and EU customers add VAT at 17.5% to "plus VAT" prices) 

 £99 plus VAT 
£199 plus VAT 



Interested in programming PIC microcontrollers? Learn with PICtutor by John Becker 

Deluxe PICtutor Hardware 

The Virtual PIC 

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 
"iappening 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 tool 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 ho'der), all switches for both PIC ports plus I.c.d. and 4-digit 7-segment led. displays. It al:ows users 
to program and control all functions and both ports of the PIC. All hardware is supplied fully built 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 Export Version  £96 plus VAT 

(UK and EU customers add VAT at 17.5% to "plus VAT" prices) 

ELECTRONIC COMPONENTS PHOTOS 
A nigh quality selection of over 200 JPG images of electronic components. This selection of high resolution photos can be used to enhance projects 
ard 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 well 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 

Provides an introduction to the principles and application of the most common types of 
electronic components and snows 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 understanding. Sections include: Fundamentals: units & 
multiples, electricity, electric circuits, alternating circuits. Passive Components: 
resistors, capacitors indbctors, transformers. Semiconductors: diodes, transistors, 
oo.amps, logic gates. Passive Circuits . Active Circuits 

The Parts Gallery will help sudents 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/HEiFE/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) 

MODULAR CIRCUIT DESIGN 
This CD-ROM contains a range of tried and tested analogue and digital 
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 grips 
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: 

D Electronic Projects 
D Analogue Electronics 
D Digital Electronics 
D Filters 
D Digital Works 3.0 
C Electronics CAD Pack VISA 
Li C For PiCmicro Microcontrollers 

PICtutor 
C Electronic Circuits & Components +The Paris Gallery 
  P C 

CD-ROM ORDER FORM 

Version required: 
C Hobbyist/Student 

Institutional 
EJ Institutional 10 user 

Note: The software on each 
version is the same, only 
the licence for use varies. 

D PiCtutor Development Kit — Standard 
D PICtutor Development Kit — Deluxe D Deluxe Export 

Note: The CD-ROM is not included 
in the Development Kit prices. 

D Electronic Components Photos 
D Modular Circuit Design — Single User 
C Modular Circuit Design — Multiple User 

Note: The software on each version is 
the same, only the licence for use varies. 

B3 

Full name:   

Address:   

 Post code:  Te.. No:   

Signature:   

D I enclose cheque:PO in £ sterling payable to WIMBORNE PUBLISHING LTD for £   
D Please charge my Visa/Mastercard/Amex/Diners Club/Switch: £  Card expiry date:   

Card No  Switch Issue No.   

ORDERING 
ALL PRICES INCLUDE UK 

POSTAGE 

Student/Single User/Standard Version 
price includes postage to most 

countries in the world 
EU residents outside the UK add £5 

for airmail postage per order 

Institutional, Multiple User and Deluxe 
Versions— overseas readers add £5 to the basic 
price of each order for airmail postage (do not 
add VAT unless you live in an EU (European 
Union) country, then add 171/2 % VAT or provide 
your official VAT registration number). 

Send your order to: 
Direct Book Service 

Wimborne Publishing Ltd 
408 Wimborne Road East 

Ferndown, Dorset BH22 9ND 

To order by phone ring 

01202 873872. Fax: 01202 874562 
Goods are normally sent within seven days 

E-mail: orders@wimbome.co.uk 

Online shop 
www.epemag.wimbome.co.uk/shopdoor.htm 



SURFING THE INTERNET 

NET WORK 
ALAN WINSTANLEY 

Google Rocks! 
I N LAS I months Net Work we discussed the Open Directory 
Project (ODP) available at www.dmoz.org which is claimed to 

be the largest human-edited web search resource on the Internet. 
It has a clean front end with none of the usual portal-type 
distractions. 

Today, the other best-known search engine has to be Google 
(www.google.com). The author considers this resource to be so sig-
nificant that this month we return to the Google web site once again 
— this time to look at Usenet and the advanced features Google's 
downloadable toolbar offers to make life easier. 
The author strongly recommends installing the Google toolbar 

into Internet Explorer 5 or higher, so that a search box and other 
options are always to hand. Google's Internet Explorer toolbar has 
many useful benefits which soon become apparent in use: for exam-
ple you can Highlight any search phrase "hits" (useful on long or 
complex pages — multiple terms are highlighted in different 
colours), and using Word Find you can scroll from one search hit on 
a page to the next one. 

Deja View 
There are more handy options in the Google toolbar which regu-

lar web users will soon appreciate. One of the most significant is the 
direct link to Usenet (newsgroups). Many old hands on the Internet 
mourned the loss of Deja News, the best-known archive of news-
group postings established in 1995. It's all very well searching the 
world-wide web for answers, but if you wanted to know what your 
peers think — perhaps you had a particular software or hardware 
problem and wondered if anyone else had overcome that same prob-
lem — then the savvy net user would head over to Deja News to 
trawl thrnugh the Usenet archives. 

These archives contain some 500 million messages and are 
considered by many to be public property, which is why there 
was an outcry when Deja folded and the archives, trademarks and 
Deja's domain names landed in Google's lap. In fact it could be 
a marriage made in Heaven, because there is nothing Google 
likes better than the challenge of searching through a terabyte of 
data — fast. Even on a 56K dialup connection, results are returned 
virtually instantaneously. 

Usenet Oooglified 
During the first half of 2001 Google has therefore busied itself 

with Usenet, and the result is that a powerful beta version of 
Google News is online at http://groups.google.com. Happily, 
Google Groups is easily accessible via the Explorer toolbar 
where installed, and the archive did an eerily efficient job of 
pulling up many of my own posts dating back to the mid 1990s! 
A Search Usenet button is also available in the Google Toolbar 
— excellent! 

If you don't have the toolbar, you should still bookmark Google 
Groups and become familiar with its features; more than once I 
have resolved some thorny problems by searching Usenet archives; 
in fact I have just received an E-mail from someone who searched 
Google and found one of my posts dated 1997 which he wanted to 
discuss with me! Now you have half a decade of human conversa-
tion at your fingertips. 

You can now also post onto Usenet using Google, and the way to 
ensure that your post is not archived, if required, is to add the line 
X-No-Archive: yes into the header of your message. Furthermore, as 
many old hands will know, posting into Usenet means that your E-
mail address will quickly be scooped up by spammers (junk E-mail-
ers) so you should never use your regular daytime E-mail address 
anywhere in your Usenet message. 

For those using other operating systems or browsers, Google 
does offer a search function restricted to Linux or BSD users. 
Macintosh users can see the Options page ("Googlify your 
browser") for details of the Sherlock plug-in for Apple Macs. 

There's yet more! The Google toolbar has an optional "Search 
Directory" button which combines the Open Directory Project (see 
last month) together with Google's own PageRank feature. This 
indicates how importantly Google's highly complex algorithms 
have rated a web page hit for relevance. Last of all, the toolbar's 
drag and drop feature allows you to drop any text or URL from the 
main browser into the toolbar to start a search. 

All in all, Google could be your first port of call when hunting for 
answers on the Internet. Even so, it is still possible that Google may 
not always return very many suitable hits, especially if you are 
looking for obscure information (remember to trawl through news-
groups too). It is worth having a second search engine up your 
sleeve. 

Alta Vista (www.altavista.com) is another search engine which 
appears to be re-inventing itself as . . . a search engine. Its portal 
content has been stripped away leaving a leaner page that harks 
back to the mid 90's, and it incorporates Babel Fish, which enables 
both text and web sites to be translated between a number of 
languages. 

Alta Vista was originally created by the computer manufacturer 
Digital Equipment as a living testimony to the power of its own sys-
tems (see Net Work, March 2000) before the engine was catapulted 
into commercialisation when DEC sold out. Many others use Yahoo 
or Ask Jeeves instead. 

A Word from Our Sponsors 
Many portal sites rely on good old advertising for their revenue, 

in spite of the mounting evidence of the decreasing effectiveness of 
on-line advertising, specifically banner adverts. Predictably, users 
have acquired the ability to focus on the content and block out ban-
ner adverts altogether, so the click-through ratios of typical banners 
are very low indeed. 

Banner adverts are a standard size, usually 468 x 60 pixels. Most 
users will not wait for a banner to download and instead they will 
start to read the page as soon as it starts to download. Hence we 
recognise the "start" of a banner ad and we block it out. Indeed soft-
ware is available which will block out adverts or will prevent time-
consuming animated gifs from downloading at all. 
One of the latest trends in on-screen advertising is the use of 

superstitial, interstitial and transitional adverts. Superstitials load 
in the background at "quiet" times and only start to play when fully 
loaded. Interstitials are more irritating — they are often in the form 
of pop-up windows that open immediately, followed by a delay 
while the advert loads. Unlike banner adverts, you cannot help but 
notice — because you usually have to close the window to dismiss it. 
Last of all, the transitional advert runs when fully downloaded, and 
will play in the main browser window for a few seconds when the 
next page is being loaded. 

Payback Time 
As the revenue from traditional banner advertising falls, and busi-

nesses have to start to pay several hundred dollars to be registered 
on major search engines, it seems that payback time is dawning on 
the Internet. Users have always enjoyed a vast amount of free con-
tent paid for by advertising, but now there are signs that online 
advertising will become a lot less subtle and a lot more "in your 
face". 

That's it for this month, so as Babel Fish would say in Spanish, 
las gracias por leer esto, le consideran próximo el mes! My E-mail 
address is alan@epemag.co.uk. 

514 Everyday Practical Electronics, July 2001 



JULY '00 

Ê@ZICO 
wiccsitimitimia mucnromics TODAY INTERNATIONAL 

Mkt! MAGAZINE FOE MECTIONICS TECHNOLOGY CONFUTE! FICLIECTS 
We can supply back issues of EPE by post, most issues from the past three years are available. An EPE index for the last five years is also available - see order form. 
Alternatively, indexes are published in the December issue for that year. Where we are unable to provide a back issue a photostat of any one article (or one part of a 
series) can be purchased for the same price. Issues from Dec. 2000 onwards are also available to download from www.epemag.com. 

BACK ISSUES 
DID YOU MISS THESE? 

MAR '00 
PROJECTS • EPE ICEbreaker • High 
Performance Regenerative Receiver-1 • Parking 
Warning System • Automatic Train Signal. 
FEATURES • Teach-In 2000 - Part 5 e Practically 
Speaking • Technology Timelines-2 • Ingenuity 
Unlimited • Circuit Surgery • New Technology 
Update • Net Work - The Internet. 

APRIL '00 
PROJECTS • Flash Slave • Garage Link • Micro-
PICscope • High Performance Regenerative 
Receiver-2 
FEATURES • Teach- In 2000-Part 6 • Ingenuity 
Unlimited • Technology Timelines-3 • Circuit 
Surgery • Interface • Telcan Home Video • Net 
Work - The Internet. 

MAY '00 
PROJECTS • Versatile Mic/Audio Preamplifier • 
PIR Light Checker • Low-Cost Capacitance 
Meter • Multi-Channel Transmission System- 1. 
FEATURES • Teach-In 2000-Part 7 • 
Technology Timelines-4 • Circuit Surgery • 
Practically Speaking • Ingenuity Unlimited • 
Net Work - The Internet • FREE Giant 
Technology Timelines Chart. 

JUNE '00 
PROJECTS • Atmospheric Electricity 
Detector- 1 • Canute Tide Predictor • Multi-
Channel Transmission System-2 • Automatic 
Nightlight. 
FEATURES • Teach-In 2000 - Part 8 • Technology 
Timelines-5 • Circuit Surgery • Interface • %Jew 
Technology Update • Ingenuity Unlimited • Net 
Work - The Internet. 

ECM 

PROJECTS • g-Meter • Camera Shutter Timer 
PIC-Gen Frequency Generator/Counter • kmos-
pheric Electricity Detector-2. 
FEATURES • Teach-In 2000-Part 9 • Practically 
Speaking • Ingenuity Unlimited • Circuit Surgery • 
PICO DrDAQ Reviewed • Net Work - The Intarnet. 

AUG '00 
PROJECTS • Handy-Amp • EPE Moodloop • Quiz 
Game Indicator • Door Protector 
FEATURES • Teach-In 2000-Part 10 • Cave 
Electronics • Ingenuity Unlimited • Circuit 
Surgery • Interface • New Technology Update 
• Net Work - The Internet. 

SEPT '00 
PROJECTS • Active Ferrite Loop Aerial • 
Steeplechase Game • Remote Control IR 
Decoder • EPE Moodloop Power Supply. 
FEATURES • Teach- In 2000-Part 11 • New 
Technology Update • Circuit Surgery • Ingenuity 
Unlimited • Practically Speaking • Net Work - 
The Internet Page. 

OCT '00 
PROJECTS • Wind-Up Torch • PIC Dual-Chan 
Virtual Scope • Fridge/Freezer Alarm • EPE 
Moodloop Field Strength Indicator. 
FEATURES • Teach- In 2000-Part 12 • 
Interface • Ingenuity Unlimited • New 
Technology Update • Circuit Surgery • Peak 
Atlas Component Analyser Review • Net Work 
- The Internet Page. 

NOV '00 
PROJECTS • PIC Pulsomete. • Opto-Aiarm 
Systen • Sample-and- Hold • Handclap Switch. 
FEATURES • The Schmitt Trigger-Part 1 • 
Ingenuity Unlimited • PIC Toolkit Mk2 Update 
V2.4 • Circuit Surgery • New Technology Update 
• Net Work - The Internet • FREE Transistor 
Data Chart. 

'DEC '00 
PROJECTS • PIC-Monitored Dual PSU-Parti • 
Static Field Detecto- • Motorists' Buzz-Box • 
Twinkling Star • Christmas Bubble • Festive 
Fader • PICtogram. 
FEATURES • The Schmitt Trigger-Part 2 • 
Ingenuity Unlimited • lntenace • Circuit Surgery • 
New Technology Update • Quasar Kits Review • 
Net Work - The Internet • 2000 Annual Index. 

JAN '01 
PROJECTS • Versatile Optical Trigger • UFO 
Detector and Event Recorder • Two-Way 
Intercom • PIC-Monitored Duai PSU-Part 2. 
FEATURES • Using PICs and Keypads • The 
Schmitt Trigger-Part 3 • New Technology Update 
• Circuit Surgery • Practically Speaking • 
Ingenuity Unlimited • CIRSIM Shareware Review 
• Net Work - The Internet. 

FEB '01 
PROJECTS • Ice Ale-t • Using LM3914-6 
Bargraph Drivers • Siniple Metronome • PC 
Audio Power Meter. 
FEATURES • The Schmitt Trigger-Part 4 • 
Ingenuity Unlimted • Circuit Surgery • New 
Technology Update • Net Work - The Internet • 
Free 16-page supplement - How To Use 
Graphics L.C.D.s Wth PICs. 

MAR '01 
PROJECTS • Doorbell Extender • Body Detector 
• DIY Tesla Lightning • Orcuit Tester 
FEATURES • Understanding Inductors • The 
Schmitt rigger-Part 5 • Circuit Surgery • 
Interface • New Technology Update • Net Work - 
The Internet Page. 

APRIL '01 
PROJECTS • Wave Sound Effect • Intruder 
Alarm Control Panel-Pari 1 • Sound Trigger • 
EPE Snug-Bug Pet Heating Control Centre. 
FEATURES • The Schmitt Trigger-Part 6 
• Practically Speaking • Ingenuity Unlimited 
• Circuit Surgery • Net Work - The Internet Page 
• FREE supplement - An End To All Disease 

MAY '01 
PROJECTS • Camcorder Mixer • PIC Grapnics 
L.C.D. Scope • D.C. Motor Controller • Intruder 
Alarm Control Panel-Part 2. 
FEATURES • The Schmitt Trig9er-Part 7 • 
Interface • Circu.t Surgery • Ingenuity Unlimited • 
New Technology Update • Net Work - The 
Internet Page. 
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JUNE '01 
PROJECTS • Hosepipe Controller • In-Circuit 
Ohmmeter • Dummy PIR Detector • Magfield 
Monitor. 
FEATURES • Controlling Jodrell Bank • 
P1C1687x Extended Memory Use • Practically 
Speaking • Ingenuity Unlimited • New 
Technoiogy Update • Circuit Strgery • Net Work 
-The Internet Page. 
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El Send copies of last five years indexes (£3.00 for five inc. p&p - Overseas £9.50 surface, £4.95 airmail) 
Name   

Address   

 Tel:   

III I enclose cheque/P.C./bank draft to the value of £   
III Please charge my Visa/Mastercard/Amex/Diners Club/Switch £ Switch Issue No  

Card No.   Card Expiry Date   

Note: Minimum order for credit cards CS. 

SEND TO: Everyday Practical Electronics, Wimborne Publishing Ltd., 408 Wimborne Road East, Ferndown, Dorset BH22 9ND. 

Tel: 01202 873872. Fax 01202 874562. 
E-mail: ordemeepemag.wimborne.co.uk On-line Shop: wvAv.epemag.wimborne.co.uk/shoprfoor.htm 

Payments must be in £ sterling - cheque or sank draft drawn on a UK bank. Normally supplied velhin seven days of receipt of order. 
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A great way to buy EPE Back Issues — our wallet-sized 
CD-ROMs contain back issues from our EPE Online website plus 

bonus articles, all the relevant PIC software and web links. 
All this for just £12.45 each including postage and packing. 

VOL 1 CONTENTS 
BACK ISSUES - November 1998 to June 1999 (all the projects, 
features, news, lUs etc. from all eight issues). Note: No advertisements 
or Free Gifts are included. 

PIC PROJECT CODES - Ali Me available codes for the PIC based 
projects publisheo in ssues from November 1998 to June 1999. 

VOL 2 CONTENTS 
BACK ISSUES - July 1999 to December 1999 (all the projects, 
features, news, IUs, etc. from all six issues). Note: No advertisements or 
Free Gifts are included. 

PIC PROJECT CODES - All the available codes for the 
PIC-based projects published in issues from July to December 1999. 

VOL 3 CONTENTS 
BACK ISSUES - January 2000 to June 2000 (all the projects, features, 
news, lUs, etc. from alJ six issues). Note: No advertisements or Free 
Gifts are included. 

PIC PROJECT CODES - All the available codes for the PIC-based 
projects published in issues from January to June 2000. 

VOL 4 CONTENTS 
BACK ISSUES - July 2000 to Dec. 2000 (all the projects, features, 
news, ills etc. from all six issues). Note: No Free Gifts are included. 

PROJECT CODES - All the available codes for the programmable 
projects from July to Dec. 2000. 

EXTRA ARTICLES - ON ALL VOLUMES 
BASIC SOLDERING GUIDE - Alan Winstanley's internationally 
acclaimed fully illustrated guide. 

UNDERSTANDING PASSIVE COMPONENTS - Introduction to the 
basic principles of passive components. 

HOW TO USE INTELLIGENT L.C.Ds, By Julyan Ileft - An utterly practi-
cal guide to interfacing and programming intelligent : iquid crystal display 
modules. 

PhyzzyB COMPUTERS BONUS ARTICLE 1 - Signed and Unsigned 
Binary Numbers. By Clive "Max" Maxfield and Alvin Brown. 

PhyzzyB COMPUTERS BONUS ARTICLE 2 - Creating an Event 
Counter. By Clive "Max" rvtaxfield and Alvin Brown. 

INTERGRAPH COMPUTER SYSTEMS 3D GRAPHICS - A chapter 
from Interoraoh's book that explains computer graphics technology in an 
interesting and understandable way with full colour graphics. 

EXTRA ARTICLE ON VOL 1 & 2 
THE LIFE & WORKS OF KONRAD ZUSE - a brilliant pioneer in the 
evolution of computers. A bonus article on his life and work written by 
his eldest son, including many prev'ously unpublished photographs. 

NOTE: This mini CD-ROM is suitable for use on any PC with a CD-

ROM drive. It requires Adobe Acrobat Reader (available free from 
the Internet - www.adobe.corniacrobat) 

£12.45 each 
including VAT 

and p&p 

Order on-line from 
www.epemag.wimborne.co.uk/shopdoor.htm 

or www.epemag.com (USA $ prices) 
or by phone, Fax, E-mail or Post 

BACK ISSUES CD-ROM ORDER FORM 

I Please send me  (quantity) BACK ISSUES CD-ROM VOL 1 

Please send me  (quantity) BACK ISSUES CD-ROM VOL 2 

i Please send me (quantity) BACK ISSUES CD-ROM VOL 3 

Please send me (quantity) BACK ISSUES CD-ROM VOL 4 I 

I Price £12A5 each - includes postage to anywhere in the world  

Name   

Address   

1 I 
I   I 
I I 
1   Post Code   i 
1 I 

1 E I enclose cheque/P.O./bank draft to the value of £   i 
i 1 
s i E Please charge my Visa/Mastercard/Amex/ 
i i 
1 Diners Club/Switch I 
I I 
1 £   1 
I I 
1 Card No.   1 
I I 

1 Expiry Date   Switch Issue No.   i 
1 1 
I SEND TO: Everyday Practical Electronics, 1 
I Wimborne Publishing Ltd., 1 

l 408 Wimborne Road East, Ferndown, Dorset BH22 9ND.. i 
i 1 

Tel: 01202 873872. Fax: 01202 874562. 1 1 
1 E-mail: orders@epemag.wimborne.co.uk 1 

I Payments must be by card or in £ Sterling - cheque or bank I 
i draft drawn on a UK bank. I 
1 i 

Normally supplied within seven days of receipt of order. 
i i 
I Send a copy of this form, or order by letter if you do not wish to i 
1 cut your issue. 1 
I.   J 
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Measure pH, Voltage, Humidity, 
Sound Se Light, on your PC! 

DOI 
E pe r e r .dc.imIcr 

21H 

The DrDAO 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 nto ary Windows 

PC, run the supplied software and you are ready 

to collect and display data. DrDAQ draws its 

power from the parallel port, 30 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 
automaticey 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 

• Very low cost 

• Built in sensors for light, sound ( level and 

wavefcrms) 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 

0Externel 
iPH Microphone 
lerobe 

Output 

Voltage 

—  Resistance 

Light level 

Temperature 

External sensors: 
+Temperature 
+Humidity 
+Reed Switch 

To order the DrDAQ please choose one of the following options: 
i) Vsit cur web site and place an order over the Internet, 

ii) Flace an order over the phone by ringing the number below,or, 
iiii Fill out the order form and either fax it, or post it back to Pico Technology. 

Quantity Package 

DrDAC.: + Software 

DiDAQ + 2 Temp 
Sensors 

D-DAC1 + 2 Temp, pH 
Electrode, Hunidity + 
Reed Switch Sensors 

Deli very 

Pi ice inc VAT 

£69.32 

£9285 

£175 08 

£4.11 

Grand Tptal 

Total 

£4 11 

Name 

Address 

Post code 

Pine 

Credit Card 

Card Number 

Expini Date 

Visa Mastercard I Switch Amex 

Star Date & or Issue No 

Pico Technology Ltd, The Mill House, Cambridge Street, St Neots, Cambridgeshire. PE19 1QB 

Tel: 01480 396395, Fax: 01480 396296, E-mail: post@picotech.com, Web: www.drdaq.com 
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Constructional Project 

MSF SIGNAL 
REPEATER AND 
INDICATOR 
ANDY FL/ND 
How to receive MSF radio clock signals in 
a "shielded" building. 

I
N common with the author's Multi-
channel Transmission System featured 
in the May and June 2000 issues, this 

project began with a request from the local 
Hospital Radio group. 
The group use radio-controlled clocks 

working from the 601(Hz MSF signals 
transmitted from Rugby to assist with the 
synchronisation of some of their broadcast 
items. They soon discovered that these 
clocks were unable to receive the signal in 
their new studio, which is located in the 
interior of a large steel-framed building. 

TO THE RESCUE! 
A way of overcoming this problem was 

required so once again the author's ser-
vices were called upon. Clearly the 
simplest approach would be to place a 
receiving antenna somewhere close to the 
edge of the building or even outside it, 
conduct the signal to the studio through a 
screened cable and then re-radiate it close 
to the clocks. 

Small ferrite antenna assemblies are 
readily available complete with capacitors 
tuned to the Rugby MSF signal so they'd 
tried simply attaching one to each end of a 
length of 75 ohm UHF TV co-axial cable, 
but it didn't work! "The signal seemed to 
get lost in the cable", was their comment. 

In retrospect, the probable cause of the 
failure was the cable's capacitance which 
would have shifted both antenna centre 

frequencies a long way from the required 
60kHz. A circuit to buffer and amplify the 
signal at the receiving end seemed the 
most promising solution and ultimately led 
to the development of this project. It seems 
likely that the problem of MSF clocks fail-
ing to work in steel-framed buildings may 
be quite common since many office and 
factory premises use this form of construc-
tion, so this circuit may find plenty of 
applications. 

There may also be electronics enthusi-
asts who would like to work with the sig-
nal and would appreciate its availability at 
an easily usable level and source imped-
ance on the workbench, although where 
only the demodulated data signal is 
required a complete receiver module is 
available at low cost. More details of this 
can be found in the November '97 issue 
where it was used in John Becker's excel-
lent EPE Time Machine. However, for 
more basic experiments this design may be 
useful, especially as it features a simple 
add-on circuit to indicate the relative 
incoming signal strength. 

REPEATER CIRCUIT 
The circuit of the repeater part of the 

project is shown in Fig. 1. The antenna is a 
small ferrite rod supplied pre-wound with 
an enamelled copper wire coil and fitted 

with a parallel tuning capacitor, with a rub-
ber sleeve to hold it in place. 

Like all parallel-tuned resonant circuits 
it should only be connected to a high 
impedance since resistive or capacitive 
loading will tend to de-tune it and adverse-
ly affect performance. For this reason it is 
first buffered by the field effect transistor 
(f.e.t.) TR 1, which does not amplify the 
signal voltage but greatly reduces its 
impedance. The output from TR 1 is taken 
from the source (s) connection. 

Diodes D1 and D2 protect TRI from 
excessively high signal levels should these 
be encountered. Transistor TR2 provides a 
voltage gain of about 20. set by the values 
of resistors R4 and R5. 
An AD8532 dual op.amp, ICI, was 

selected for its features of high speed, rail-
to-rail outputs, good output current capabil-
ity and ability to operate from a 5V supply. 
The first amplifier IC 1 a provides further 
voltage gain of about 10 and incorporates 
some upper and lower frequency response 
tailoring with capacitors C6 and C7. 

Finally, the signal passes through a pas-
sive low-pass filter comprised of resistor 
R10 and capacitor C8 to the second ampli-
fier, IC1b, which is used as a unity-gain 
buffer. Resistor R11 protects the output 
from accidental short circuits. 

HE POSITIVE 
A problem with high-gain circuits is 

unwanted positive feedback which can 
cause instability. Often the path taken by 
such feedback is through the power supply 
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rails. Two measures have been taken in this 
circuit to prevent this occurring. 

The first is the lee of the local supply 
voltage regulator IC2 to provide a constant 
5V supply. Together with decoupling capac-
itors C9 and C10, this virtually eliminates 
signal frequency fluctuations in the supply 
and also allows the circuit to operate from a 
wide supply voltage range, including 12V, 
which is readily available from the Hospital 
Radio group's equipment. 

Fig. 1. Circuit diagram for the MSF Signal Amplifier and Repeater. 

The second measure is the use of some 
additional supply decoupling for the two 
transistors, applied with resistor R9 and 
capacitors C4 and C5. 

BANDWIDTH 
The complete circuit has an overall 

bandwidth extending from 20kHz to 
200kHz with the maximum voltage gain 
of about 200 centred around 60kHz. 
which covers the required frequency and 
helps to reject noise at higher and lower 
frequencies. At the author's location. 
about 130 miles from the Rugby trans-
mitter, the output level is about 45mV 
peak-to-peak, which is easily displayed 
on an oscilloscope. The signal is not con-
stant of course: it pulses slowly with a 
format corresponding to the data being 
transmitted, which in itself is quite inter-
esting to watch. 
The output from the circuit is trans-

ferred to the required location by ordi-
nary 75 ohm UHF TV co-axial cable, 
with the screen connected to ground 
(OV) to minimise problems of signal 
leakage. Close to the clock, another 
resonant ferrite antenna assembly is con-
nected to it in series with a 1 OnF ceram-
ic capacitor and a 101(52 resistor (see 
Fig.3). The resistor provides adequate 
drive whilst minimising capacitive and 
resistive loading of the tuned circuit. 

LOCAL TIME 
In practice this was found to produce a 

strong but localised signal field which is 
exactly what is required. If more than one 
clock has to operate from this arrangement 
it should be possible to connect several 
extra tuned circuits to the cable, each with 
a I OnF capacitor and a 101S2 resistor in 
series as with the first. Data is transmitted 

from Rugby using a 100 per cent modula-
tion system, meaning that the signal is 
either on or off. 
A concern during the design of this pro-

ject was that the high Q of the tuned ferrite 
aerials would cause long rise and fall times 
in the re-transmitted signal which might in 
turn render it unrecognisable by the 
clocks. However, in practice this has not 
proved to be a problem. Two clocks of 
very different types were placed next to the 

output antenna and both synchronised 
correctly to its signal with no difficulty 
whatsoever. 

REPEATER 
CONSTRUCTION 
The components for the repeater part of 

the project are all mounted on a small 
printed circuit board as shown in Fig.2. 
This board is available from the EPE PCB 
Service, code 306. 

COMPONENTS 
Approx. Cost 
Guidance Only 

excluding case and meter. 
£26 

Main Repeater Unit 
Resistors 

R1, R11 1k (2 off) 
R2 39k 
R3 22k 
R4 1k2 
R5 1252 
R6 47052 
R7 10k 
R8 100k 
R9 22052 
R10 5k6 

All V. 06W metal film. 

Capacitors 
C1 

C2, C6 

C3, C5 

C4, C10 

C7 
C8 
C9, Cl 1 

C12 

See 
o 

TALK 
Pine 

part of antenna assembly 
(see text) 

4n7 resin-dipped 
ceramic (2 off) 

470n resin-dipped 
ceramic (2 off) 
100µ radial elect. 10V 
(2 off) 

6p8 ceramic plate 
47p resin-dipped ceramic 
100n resin-dipped 

ceramic (2 off) 
100,u radial elect. 25V 

Semiconductors 
D1, D2 1N4148 signal diode 

(2 off) 
TR1 2N3819 n-channel f.e.t. 
TR2 BC184L npn transistor 
IC1 AD8532 dual op.amp 
IC2 78L05 +5V 100mA 

voltage regulator 

Miscellaneous 
L1/C1 60kHz ferrite antenna 

assembly 

TB1 4-way screw terminal 
block, p.c.b. mounting 

Printed circuit board, available from 
the EPE PCB Service, code 306; 8-pir 
dit. socket; solder pins; solder, etc. 

Signal Strength Meter 
Resistors 

R1 10k 
R2 39k 
R3 1k 
R4 22k 
65 1k5 
R6 1k8 
67 120k 
R8 4k7 
R9 2k2 

All 1% 06W metal film. 

Capacitors 
01, C3 10n resin-dipped ceram c 

(2 off) 
C2, C5 

to C7 100n resin-dipped 
ceramic (4 off) 

C4 470n resin-dipped 
ceramic 

C8 1004/ radial elect. 25V 

Semiconductors 
DI, D2 I N4148 signal diode 

(2 off) 
TRI, TR2 BC184L npn transistor 

(2 off) 
IC1 TL071 f.e.t. op.arnp 

Miscellaneous 
ME1 100pA f.s.d. moving-co:I 

meter 

Printed circuit board, available from 
the EPE PCB Service, code 307; 8-pin 
d i.l. socket; solder pins; solder, etc. 
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Completed prototype repeater circuit board. 

Fig.2 (right). Printed circuit board topside component layout 
and full-size copper foil master for the Repeater circuit. 

Construction should begin with the fit-
ting of all resistors, the two diodes, the 
small ceramic capacitors, a d.1.1. (dual-
in-line) socket for ICI, the three elec-
trolytic capacitors and the regulator IC2. 
The terminal block TB 1 may also be fit-
ted at this point and a pair of solder pins 
can be provided for connections to the 
antenna coil. 
A supply of between 9V and 15V 

should be applied, and the regulated 5V 
supply should be checked as present and 
correct. 
The two transistors may be fined next. 

A temporary short circuit link wire 
should be connected between the input 
and the OV line, and power re-applied. If 
all is well, the collector (c) of TR2 should 
have a d.c. voltage of about 2.2V and the 
supply voltage to the transistors, mea-
sured at the top of R2 (as seen in Fig.2), 
should be about 4.4V. If this appears cor-
rect, IC1 can be inserted and the circuit 
powered again. 
The two outputs of ICI, pin 1 and pin 7, 

should both show d.c. voltages of about 
2.2V and the total supply current should be 
about 6.3mA. If so, the board is probably 
OK so it can be completed by fitting and 
connecting the ferrite antenna, LI. 

TRANSMISSION TESTS 
The antenna may be attached to the 

board with a couple of blobs of Blu-Tack, 
which seems to increase in strength over 
time and has proved more than adequate in 
the prototype. Further testing will require 
test equipment (or a steel-framed building 
and a clock!) or the signal strength indica-
tor unit which will be described next. 

If an oscilloscope is available it may be 
used to display the output of the board, 
which will vary according to the range 
from the transmitter, but will probably be a 
few tens of millivolts. It should appear as a 
601d-{z sinewave, pulsing on and off at 
around 1Hz or slightly faster. 

This part of the 
project can be fitted 
into a case if necessary, but any housing 
used should be made of plastic with no 
large metal components close to the 
antenna. In areas of poor signal strength 
it may be best to use a weatherproof 
housing and site the unit outside to obtain 
a better signal. The method of connecting 
the re-radiating antenna to the unit is 
shown in Fig.3. 

This may also be housed in a small plas-
tic case for a neat appearance, though in 
some cases it may be possible to simply 
hide it behind the clock. The negative sup-
ply should be earthed at some point to keep 
signal radiation from the screened output 
cable to a minimum. 

SIGNAL METER 
During the design ot the repeater ampli-

fier it was decided that a portable signal 
strength indicator would be useful as it 
might assist in finding the best spot to 

Fig.3. Re-radiating antenna circuit and 
connection. 

place the receiving antenna, in orientating 
it for the strongest signal, and in checking 
the output field strength at the point where 
it was re-radiated. 

Fig.4. Complete circuit diagram for the MSF Signal Strength meter 
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Fig.5. Printed circuit board component layout and full-size 
foil master for the MSF Signal Strewth Meter The prototype 
board, wired to ine meter. is shown opposite. 

Fig.6. Set up for testing the signal strength board with a 
signal generator. 

The simplest way of doing this was to 
construct another amplifier and use it with 
an a.c. millivoltmeter. The workshop 
multimeter's a.c. performance was a bit 
depleted at 60kHz so another circuit was 
designed as an add-on for the task. This is 
shown in Fig.4. 

In this circuit. ICI is a TL071 op.amp 
used to buffer the input and provide a small 
amount of extra gain. Its output drives an 
a.c. millivoltmeter circuit built around tran-
sistors TRI and TR2, which compensate 
for the forward voltage drops of diodes D1 
and D2, whilst driving the 10OµA meter, 
ME 1 . 
The various capacitor values have been 

chosen to reduce response at low fre-
quencies whilsi maintaining it at 60kHz. 
In fact, the response begins to fall off at 
around 5kHz but at the other end is still 
flat to beyond 200kHz. The sensithity is 
set by the values of resistors R2 and R6 
and, with the values shown, is 100mV 
peak-to-peak, or about 35mV r.m.s. for a 
sinewave input. 
The meter is a 10OµA moving coil type. 

Capacitors C2. C7 and C8 are local supply 
decouplers to help maintain stability. The 
supply voltage for this circuit may be any-
where between about 7V and 15V, so a 9V 
PP3 battery may be used for portability. 
Construction of this part of the circuit con-
sists of assembling the components on the 
p.c.b. as shown in Fig.5. This board is 
available from the EPE PCB Service, code 
307. 

Fig.7 (right). 
Prototype layout 

and wiring 
details for the 
field strength 

indicator 

METERING 
CONSTRUCTION 
Begin assembly with the resistors, then 

the diodes, small capacitors, a d.i.l. socket 
for ICI, and finally the transistors and elec-
trolytic capacitor. 

Solder pins are used to make external 
connections to this part of the project. If 
the meter is attached to the circuit and 
power applied it should initially read 
zero, but touching pin 6 (output) of the 
socket of IC1 will probably result in a 
small reading. 
Next ICI can be fitted. Note that this 

op.amp has no input bias voltage circuit 
as it will obtain a d.c. bias from the volt-
age present at the output of the first 
board. 

If it is desired to test the circuit on its 
own using a signal generator. it will be nec-
essary to provide input biasing. This can be 
done with a couple of 1001d2 resistors and 
a 100nF coupling capacitor as shown in 
Fig.6. The complete circuit should draw a 
supply current of about 2.5tnA. 

INTERCONNECTIONS 
Connecting the unit to the first board 

requires some care. If the two boards are 
too close to each other, feedback will take 
place between them and cause false high 
meter readings, so they should be kept a 
reasonable distance apart and the wiring 
between them and the meter should be kept 
short and tidy. 

WOODEN BOAR1 , 
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The layout shown in Fig.7 works well 
and, as can be seen from the photograph, 
the prototype was assembled on a piece of 
wood with some Blu-Tack! Well, it was 
never intended to be more than a lash-up 
for spot checks on location and it per-
formed that function very well indeed. 

ENCLOSURES 
If a more professional job is required, a 

plastic case can be used instead with a sim-
ilar layout, but it is suggested that the lay-
out is tested before cutting any holes in the 
case. It was also found that providing a 
Ground connection by touching the cir-
cuit's negative supply rail approximately 
doubled the meter reading, and that simply 
resting a finger on the metal case of the 
battery achieves a similar effect. 

If a plastic case is used a small metal 
touch-plate connected to the negative 
supply could be provided for this contact. 
A metal case must not be used, of course, 
as this would prevent the signal from 
reaching the antenna. 

INSTALLATION 
In use, it has been found that strong sig-

nal sources such as computers can "block" 
the repeater unit, but apart from this limita-
tion it works well. It certainly proved 
possible to demonstrate a complete lack of 
signal within the metal-framed hospital 
building and to locate a spot above a false 
ceiling adjacent to an outside wall where 
an adequate signal was available. 

It also showed the strong but short-
ranged nature of the output signal close to 
the clock, and allowed the selection of 
a suitable value for the series resistor used 

to drive 
the output 
antenna, which 
in some cases may 
be higher or lower than 
the 10k52 value suggested. 

It assisted with correct orien-
tation for the antenna above the ceil-
ing although this may also be carried out 
with a compass. As many readers will know, 
ferrite aerials give greatest output when 
placed at right angles to the direction in 
which the transmitter lies. 

However, use of the meter will compen-
sate for any local variations, something the 
compass method cannot do. In finding the 
direction of the transmitter it may prove 
easier to find the "null" or smallest signal 
orientation due to the pulsed nature of the 
transmission and then place the receiving 
antenna at right angles to this. 

TRANSMITTER 
MAINTENANCE 

Finally, it should be noted that the Rugby 
transmitter is occasionally switched off for 
maintenance, so if no signals are visible, it is 
worth checking this out first before assuming 
there may be a fault in the project. 

There is a quarterly maintenance period 
which normally takes place on the first 
Tuesday of each January, April, July and 

The MSF signal field strenoth 
indicator mounted on a 
wooden baseboard. 

October from 1000 to 1400 hours GMT 
(1100 to 1500 BST in summer time). 
An annual maintenance period takes 

place over a two week period in the sum-
mer, with the signal being absent during 
the daytime but restored overnight 
(although this is not guaranteed). The 
period for 2001 is from 1300 BST 
Monday 16 July to 1300 BST Monday 30 
July. 
More details about the MSF transmis-

sions can be obtained from the National 
Physical Laboratory (NPL), Teddington, 
Middx TWIl OLW. Tel: 0208 977 3222. 
Web: www.npl.co.uk. 

Radio 
-Bygones 
WHETHER your interest is in domestic radio and TV or in 
amateur radio, in military, aeronautical or marine 
communications, in radar and radio navigation, in 
instruments, in broadcasting, in audio and recording, or in 
professional radio systems fixed or mobile, RADIO BYGONES is 
the magazine for you. 
ARTICLES on restoration and repair, history, circuit 
techniques, personalities, reminiscences and just plain 
nostalgia - you'll find them all. Plus features on museums 
and private collections and a full-colour photo-feature in 
every issue. 
ITS MOSTLY about valves, of course, but 'solid-state' - whether 
of the coherer and spark-gap variety or early transistors - 
also has a place. 
FROM THE DAYS of Maxwell, Hertz, Lodge and Marconi to 
what was the state-of-the-art just a few short years ago. . 

THERE IS ALSO a selection of free readers' For Sale and 
Wanted advertisements in every issue. 

Radio Bygones covers it all! 
THE MAGAZINE is published six times a year, and is only 
available by postal subscription. It is not available at 
newsagents. 

TO TAKE OUT a subscription, or to order a sample copy, 
please contact: 
RADIO BYGONES, Wimborne Publishing Ltd.. 
408 Whnborne Road East, Ferndown, Dorset BH22 9ND. 

Tel: 01202 873872. Fax 01202 874562. Web sites: 

Watch Slides on TV. 
Make videos of your slides. Digitise your slides 
(using a video capture card) 
"Liesgang diatv" automatic side 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.diatvco.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 hioing 
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 snarDer 
image than with the smaller lenses £32.00 + VAT = £37.60 
Economy C mount lenses all fixed focus á 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 
VSL8020F 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 angte £2643 + VAT £31.06 
VWL813M 8mm F1.3 with iris 56 x 42 degrees viewing angle £77.45 + VAT = £91.0C 
1206 surface mount resistors E12 values 10 ohm to 1M ohm 
100 oft value £1.00 + VAT 1000 of 1 value £5.00 + VAT 

866 battery pack originally intended to be 
used with an orbitel mobile telephone it con-
tains 10 1.6Ah sub C batteries (42 x 22 dia. 
the size usually used in cordless 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 

«IPG Electronics 
276-278 Chatsworth Road, Chesterfield, S40 2BH. 

Tel 01246 211202 Fax 01246 550959 
Mastercard/Visa/Switcn 

Callers welcome 9.30 a.m. to 5.30 p.m. Monday to Saturday 
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VIDEOS ON 
ELECTRONICS 

A range of videos selected by EPE and designed to provide instruc-
tion on electronics theory. Each video gives a sound introduction 
and grounding in a specialised area of the subject. The tapes make 
learning both easier and more enjoyable than pure textbook or 
magazine study. They have proved particularly useful in schools, 
colleges, training departments and electronics clubs as well as to 
general hobbyists and those following distance learning courses etc 

BASICS 
VT201 to Vr206 is a basic electronics course 
and is designed to be used as a complete 
series, if required. 
VT201 54 minutes. Part One; D.C. Circuits. 
This video is an absolute must for the begin-
ner. Series circuits, parallel circuits. Ohms 
law, how to use the digital multimeter and 
much more. Order Code Vf201 
VT202 62 minutes. Part Two; A.C. Circuits. 
This is your next step in understanding the 
basics of electronics. You will learn about how 
coils, transformers, capacitors, etc are used in 
common circuits. Order Code Vf202 
V203 57 minutes. Part Three; Semicon-
ductors. Gives you an exciting look into the 
world of semiconductors. With basic semicon-
ductor theory. Plus 15 different semiconduc-
tor devices explained. 

Order Code VT203 

VT204 56 minutes. Part Four; Power 
Supplies. Guides you step-by-step through 
different sections of a power supply. 

Order Code V7204 
VT205 57 minutes. Part Five; Amplifiers. 
Shows you how amplifiers work as you have 
never seen them before. Class A, class B, 
class C. op.amps. etc. Order Code VT205 
vr2o6 54 minutes. Part Six; Oscillators. 
Oscillators are found in both linear and digi-
tal circuits. Gives a good basic background in 
oscillator circuits. Order Code VT206 

£34.95 each 
inc. VAT & postage 

Order 8 or more get one extra FREE 

Order 16 get two extra FREE 

RADIO VCR MAINTENANCE 
vrio2 84 minutes: Introduction to VCR 
Repair. Warning, not for the beginner. 
Through the use of block diagrams this 
video will take you through the various 
circuits found in the NTSC VHS system. 
You will follow the signal from the input to 
the audio/video heads then from the 
heads back to the output. 

Order Code VT102 
VT103 35 minutes: A step-by-step easy to 
follow procedure for professionally clean-
ing the tape path and replacing many of 
the belts in most VHS VCR's. The viewer 
will also become familiar with the various 
parts found in the tape path. 

Order Code VT103 

DIGITAL 
Now for the digital series of sis videos. This 
series is designed to provide a good ground-
ing in digital and computer technology. 
vr3oi 54 minutes. Digital One Gates begins 
with the basics as you learn about seven of 
the most common gates which are used in 
almost every digital circuit, plus Binary 
notation. Order Code VT301 

VT302 55 minutes. Digital Two; Flip Flops 
will further enhance your knowledge of digital 
basics. You will learn about Octal and 
Hexadecimal notation groups, flip-flops, 
counters, etc. Order Code VT302 
VT303 54 minutes. Digital Three; Registers 
and Displays is your next step in obtaining a 
solid understanding of the basic circuits 
found in today's digital designs. Gets into 
multiplexers, registers, display devices, etc. 

Order Code VI103 
VT304 59 minutes. Digital Four; DAC and 
ADC shows you how the computer is able to 
communicate with the real world. You will 
learn about digital-to-analogue and ana-
logue-to-digital converter circuits. 

Order Code VT304 
VT305 56 minutes. Digital Five; Menton) 
Devices introduces you to the technology 
used in many of today's memory devices. You 
will learn all about ROM devices and then 
proceed into PROM, EPROM, EEPROM, 
SRAM, DRAM, and MBM devices. 

Order Code VI105 
Vr306 56 minutes. Digital Six; The CPU 
gives you a thorough understanding in the 
basics of the central processing unit and the 
input/output circuits used to make the system 
work. Order Code Vr306 

ORDERING: Price includes postage to anywhere in the world. 

OVERSEAS ORDERS: We use the VAT portion of the price to pay for airmail postage 
and packing, wherever you live in the world. Just send £34.95 pel tape. All payments 
in £ sterling only (send cheque or money order drawn on a UK bank). Make cheques 

payable to Direct Book Service. 

Visa, Mastercard, Amex, Diners Club and Switch orders accepted - please give card 
number, card expiry date and Switch Issue No. 

Orders are normally sent within seven days but please allow a maximum of 28 days, 
longer for overseas orders. 

Send your order to: Direct Book Service, Wimborne Publishing Ltd., 408 Wimborne 
Road East, Ferndown, Dorset BH22 9ND 

Tel: 01202 873872. Fax: 01202 874562. E-mall: dbsi epemag.wimborne.co.uk 

Online store: www.epemag.wimborne.co.uk/shopdoor.htnn 

vroi 61 minutes. A.M. Radio Theory. The 
most complete Udeo ever produced on a.m. 
radio. Begins with the basics of a.m, trans-
mission and proceeds to the five major stages 
of a.m. reception. Learn how the signal is 
detected, converted and reproduced. Also 
covers the Motorola C-QUAM a.m, stereo 
system. Order Code vritoi 
VT402 58 minutes. F.M. Radio Part 1. F.M. 
basics including the functional blocks of a 
receiver. Plus r.f. amplifier, mixer oscillator, 

f. amplifier, limiter and f.m. decoder stages 
of a typical f.m. receiver. Order Code V1402 

Vr403 58 minutes. F.M. Radio Part 2. A con-
tinuation of f.m. technology from Part 1. 
Begins with the detector stage output, pro-
ceeds to the 19kHz amplifier, frequency dou-
bler, stereo demultiplexer and audio amplifier 
stages. Also covers RDS digital data encoding 
and decoding. Order Code VT403 

MISCELLANEOUS 
VT501 58 miautes. Fibre Optics. From the 
fundamentals of fibre optic technology 
through cable manufacture to connectors, 
transmitters and receivers. 

Order Code VT501 
VT502 57 minutes. Laser Technology A basic 
introduction covering some of the common 
uses of laser devices, plus the operation of the 
Ruby Rod laser, HeNe laser, CO2 gas laser 
and semiconductor laser devices. Also covers 
the basics of CD and bar code scanning. 
Order Code VT502 

Each video uses a mixture of animated current 
flow in circuits plus text, plus cartoon instruc-
tion etc., and a very full commentary to get the 
points across. The tapes are imported by us and 
originate from VCR Educational Products Co, 
an American supplier. We are the worldwide 
distributors of the PAL and SECAM versions of 
these tapes. ( All videos are to the UK PAL stan-
dard on VHS tapes unless you specifically 
request SECAM versions.) 

Everyday Practical Electronics, July 2001 523 



WHETHER ELECTRONICS IS YOUR HOBBY 
OR YOUR LIVELIHOOD . . . 

YOU NEED THE MODERN ELECTRONICS MANUAL 
and the ELECTRONICS SERVICE MANUAL 

THE MODERN ELECTRONICS MANUAL 

The essential reference 
work for everyone 

studying electronics 

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 assemole radios loudspeakers. 

• Over 900 pages 

• In-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 

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'll 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. 
Presentation: Durable looseleaf system in large A4 format 

Price of the Basic Work: g.3,9-.1 SALE PRICE £23.97 (to include a recent Supplement FREE) 

=OOP cPUOPLIMUOMOPEPAOMPLIM", cPcreaP LIROOMOP Aiitaralit re-
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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) 

Wimborne Publishing Ltd.. Dept Y7, 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 
Operational Amplifiers, Logic Circuits, Optoelectron;c Devices, etc. 

ELECTRONICS SERVICE MANUAL 

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 

• Sturdy gold blocked ring-binder 

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: .F..3.9-:eSALE PRICE £23.97 (to include a recent Supplement FREE) 

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 

REGULAR SUPPLEMENTS 

Ull•Int,. Jr en,i,c,upccd thesu MunLJis 

are living works - continuously extended win 
new material. If requested, Supplements are sent 
to you approximately every three months. Each 
Supplement contans around 160 pages - ail for 
only £23.50+£2.50 p&p. You can, of course, 
return any Supplement (within ten days) wh.ch 

you feel is superfluous to your needs. You can 
also purchase a range of past Supplements to 
extend your Base Manual on subjects of 
particular interest to you. 

RESPONDING TO YOUR NEEDS 

We are able to provide you with the most 
important and popular, up to date, features in our 

Supplements. Cur unique system is augmented 
by readers' requests for new information. 
Through this service you are able to let us know 
exactly what information you require in your 
Manuals. 

You can also contact the editors directly in writing 
if you have a specific technical request or query 
relating to the Manuals. 

PLEASE send me VISA I 

Ei THE MODERN ELECTRONICS MANUAL plus a FREE SUPPLEMENT 
El ELECTRONICS SERVICE MANUAL plus a FREE SUPPLEMENT 

I enclose payment of £23.97 (for ore Manual) or £39.94 for both Manuals (saving 
another £8 by ordering both together) plus postage if applicable. 

I also require the appropriate Supplements four times a year. These are billed 
separately and can be discontinued at any time. (Please delete if not required.) 

Should I decide not to keep the IVIzinualis I will return it/them to you within 30 days for a 
full refund. 

FULL NAME   
PLEASE PRINT) 

ADDRESS   

 POSTCODE   

SIGNATURE   

E I enclose cheque/PO payable lo Wimborne Publishing Ltd. 

E Please charge my Visa/Mastercard/Amex/Diners Club/Switch Switch Issue No  

Card No.   Card Exp. Date   

ORDER FORM 
Simply complete and return the order form with your 

payment to the following address: 

Wimborne Publishing Ltd. Dept. Y7. 408 Wimborne 

Road East, Femdown, Dorset BH22 9ND 

We offer a 30 day MONEY BACK GUARANTEE 
- it you are not happy with either Manual simply return I; to 

us in good condition within 30 days for a full refund. 

Overseas buyers do have to pay the overseas postage - see below 

POSTAGE CHARGES 
Price PER MANUAL 

Postal Region Surface Air 

Mainland UK 

Scottish Highlands, 
UK Islands & Eire 

Europe ( EU) 
Europe (Non-EU) 
USA & Canada 
Far East & Australasia 
Rest of World 

FREE 

£5.50 each 

£20 each 
£25 each 
£31 each 
£25 each 

£20- each 
£26 each 
£33 each 
£35 each 
£45 each 

Please allow four working days for UK delivery. 
NOTE: Surface mail can take over 10 weeks to some parts of 

the world. Each Manual weighs about 4kg when packed. 

esm2 
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Everyday Practical Electronics Books 
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 complete beginner in 
electronics. The series is designed to support those 
undertaking either GCSE Electronics or GCE 
Advanced Levels, and starts with fundamental 
principles. 

If 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 technology you must make 
sure you see it. Teach-In No. 7 will be invaluable if you 
are considering a career in electronics or even if you 
are already training in one. The Mini Lab and software 
enable the construction and testing of both demonstra-
tion and development 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 pages Order code T17 

TEACH-IN 2000 plus FREE software 
John Becker 
The Teach-In 2000 series is now available on CD-
ROM, see advert elsewhere in this issue. 

£4.95 

CD-ROM 

Robotics 
INTRODUCING ROBOTICS WITH LEGO MINDSTORMS 
Robert Penfold 
Shows the reader how to build a variety of increasingly sophis-
ticated computer controlled robots using the brilliant Lego 
Mindstorms Robotic Invention System (RIS). Initially covers 
fundamental builcâng techniques and mechanics needed to 
construct strong and efficient robots using the various "dick-
together components supplied in the basic RIS kit. Then 
explains in simple terms how the train of the robot may be 
programmed on screen using a PC and "zapped" to the robot 
over an infra-red link. Also, shows how a more sophisticated 
VVindows programming language such as Visual BASIC may 
be used to control the robots. 

Details bulking and programming instructions provided, 
including numerous step-by-step photographs. 

288 pages - large format Order code BP901 £14.99 

ANDROIDS, ROBOTS AND ANIMATRONS 
John Lovine 
Build your own working robot or android using both off-
the-shelf and workshop constructed materials and 
devices. Computer control gives these robots and 
androids two types of artificial intelligence (an expert sys-
tem and a neural network). A lifelike android hand can be 
built and programmed to function doing repetitive tasks. A 
fully animated robot or android can also be built and pro-
grammed to perform a wide variety of functions. 
The contents include an Overview of State-of-the-Art 

Robots; Robotic Locomotion: Motors and Power 
Controllers; All Types of Sensors; Tilt; Bump; Road and 
Wall Detection; Light; Speech and Sound Recognition; 
Robotic Intelligence ( Expert Type) Using a Single-Board 
Computer Programmed in BASIC; Robotic Intelligence 
(Neutral Type) Using Simple Neural Networks (Insect 
Intelligence); Making a Lifelike Android Hand: A 
Computer-Controlled Robotic Insect Programmed in 
BASIC; Telepresence Robots With Actual Arcade and 
Virtual Reality Applications; A Computer-Controlled 
Robotic Arm; Animated Robots and Androids; Real-World 
Robotic Applications. 

224 pages Order code MGH1 £22.99 

ELECTRONICS 
TEACH-IN ^£1:975 
A COMPLETE 
ELECTRONPCS COURSE 
With matching PC software 
FOR 'I'HE rtIŒNT, TRAINEE & HOBBYIST 

Y 't  

brOtot board', 

ELECTRONICS 
SOFTWARE 
Special/jilted Version 

«St CLICTIONICS 
MOM LW= ,M11101.1 

11110.1.311101114111418 Net 
wm. um we ••••• 

%am /rob ••011./e• 
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DIRECT 
BOOK 

SERVICE 
NOTE: ALL PRICES 

INCLUDE UK POSTAGE 

The books listed have been 
selected by Everyday 
Practical Electronics editorial 
staff as being of special inter-
est to everyone involved in 
electronics and computing. 
They are supplied by mail 
order to your door. Full order-
ing details are given on the 
last book page. 

For a further selection 
of books see the next 
two issues of EPE. 

Radio 
BASIC RADIO PRINCIPLES AND TECHNOLOGY 
Ian Poole 
Radio technology is becoming increasingly important in 
today's high technology society. There are the traditional 
uses of radio which include broadcasting and point to 
point radio as well as the new technologies of satellites 
and cellular phones All of these developments mean 
!here is a growing need for radio engineers at all levels. 
Assuming a basic knowledge of electronics, this book 

provides an easy to understand grounding in the topic. 
Chapters in the book: Radio Today, Yesterday and 

Tomorrow; Radio Waves and Propagation; Capacitors, 
Inductors, and Filters; Modulation; Receivers; 
Transmitters; Antenna Systems; Broadcasting; Satellites; 
Personal Communications: Appendix - Basic 
Calculations. 

263 pagee Order code NE30 £15.99 

PROJECTS FOR RADO AMATEURS AND S.W.LS. 
R. A. Penfoici 
This book describes a number of electronic circuits, most 
e which are cuite simple, which can be used to enhance 
the performarce of most short wave radio systems. 
The circuits covered include: An aerial tuning unit; A 

simple active aerial; An add-on b.f.o. for portable sets; 
A wavetrap th corrbat signals on spurious responses; An 
audio notch filter; A parametric equaliser; C.W. and S S.B. 
audio filters; Simple noise limiters; A speech processor; A 
volume expander. 
Other useful circuits include a crystal oscillator, and 

RTTY/C W. tore decoder, and a RTTY serial to parallel 
converter. A tril range of interesting and useful circuits for 
short wave enthusiasts. 

92 pages Order code BP304 £4.45 

AN INTRODUCTION TO AMATEUR RADIO 
I. D. Poole 
Amateur radio is a unique and fascinating hobby which 
has attracted thousands of people since it began at the 
turn of the century. This book gives the newcomer a com-
prehensive and easy to understand guide through the 
subject so that the reader can gain the most from the 
hobby. It then remains an essential reference volume to 
be used time and again. Topics covered include the basic 
aspects of the hobby, such as operating procedures, jar-
gon and setting up a station. Technical topics covered 
include propagation, receivers, transmitters and aerials 
etc. 

150 pages Order code BP257 £5.49 

SIMPLE SHORT WAVE RECEIVER CONSTRUCTION 
R. A. Penfold 
Short wave radio is a fascinating hobby, but one that 
seems to be regarded by many as an expensive pastime 
these days. In fact it is possible to pursue this hobby for a 
minimal monetary outlay if you are prepared to undertake 
a bit of d.i.y., and the receivers described in this book can 
all be built at low cost. All the sets are easy to costruct, full 
wiring diagrams etc. are provided, and they are suitable 
for complete beginners. The receivers only require simple 
aerials, and do not need any complex alignment or other 
difficult setting up procedures. 
The topics covered in this book include: The broadcast 

bands and their characteristics; The amateur bands and 
their characteristics; The propagation of radio signals; 
Simple aerials; Making an earth connection; Short wave 
crystal set; Simple t.r.f. receivers; Single sideband recep-
tion; Direct conversion receiver.Contains everything you 
need to know in order to get started in this absorbing 
hobby. 

88 pages Order code BP275 £4.45 

Computers and Computing 
MULTIMEDIA ON THE PC 
Ian R. Sinclair 
In this book, you'll find out what a CD ROM is, how it 
works, and why it is such a perfect add-on for a PC, 
allowing you to buy programmes, text, graphics and 
sound on a CD. It also describes the installation of a CD 
ROM drive and a sound card, pointing out the common 
problems that arise, and then shows how to use them to 
create a complete multimedia presentation that con-
tains text, photos, a soundtrack with your own voice 
recorded as a commentary, even animation and edited 
video footage. 

184 pages Order code PC112 £12.95 

HOW TO BUILD YOUR OWN PC 
Morris Rosenthal 
More and more people are building the own PCs. They 
get more value for their money, they create exactly the 
machine they want, and the work is highly satisfying 
and actually fun. That is, if they have a unique begin-
ner's guide like this one, which visually demonstrates 
how to construct a state-of-the-art computer from start 
to finish. 

Througn 150 crisp photographs and clear but minimal 
text, readers will confidently absorb the concepts of 
computer Wilding. The extra-big format makes it easy 
to see what's going on :n the pictures. Far nor-special-
ists there's even a graphical glossary that clearly 
illustrates technical terms. The author goes "under the 
hood" and shows step-by-step how to create a socket 7 
(Pentium and non-intel chipsets) and a Sot 1 ( Pentium 
II) computer covering: What first-time builders need to 
know; How to select and purchase parts; How to 
assemble the PC; How to install Windows 98. The few 
existing books on this subject, although badly outdated, 
are in steady demand. This one delivers the expertise 
and new technology that fledgling computer builders 
are eagerly tooling for. 

224 pages - ierge forrnat Order code NIGH2 £21.99 

UNDERSTANDING PC SPECIFICATIONS 
R. A. Penfold (Revised Edition) 
If you require a microcomputer for business applica-
tions, or a high quality home computer, an IBM PC or 
compatible is often the obvious choice. They aie com-
petitively priced, and are backed up by an enormous 

range of applications programs, hardware add-ons, etc. 
The main difficulty for the uninitiated is deciding on the 
specification that will best suit his or her needs. PCs 
range from simple systems of limited capabilities up to 
complex systems that can happily run applications that 
would have been considered beyond the abilities of a 
microcomputer not so long ago. It would be very easy to 
choose a PC system that is inadequate to run your 
applications efficiently, or one which goes beyond your 
needs and consequently represents poor value for 
money. 
This book explains PC specifications in detail, and 

the subjects covered include the following: Differences 
between types of PC (XT, AT, 80386, etc); Maths co-
processors; Input devices (keyboards, mice, and digitis-
ers); Memory, including both expanded (EMS) and 
extended RAM; RAM disks and disk caches; Floppy 
disk drive formats and compatibility; Hard disk drives 
(including interleave factors and access times); Display 
adaptors, including all standard PC types (CGA, 
Hercules, Super VGA, etc); Contains everything you 
need to know if you can't tell your EMS from your EGA! 

128 pages Order code BP282 £5.45 
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Theory and Reference 

Bebop To The Boolean Boogie 
By Clive (call me Max) 

Maxfield 
Specially imported by EPE — 

Excellent value 
An Unconventional Guide to 
Electronics Fundamentals, 
Components and Processes 
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 dis-
cover how transistors 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 illustra-
tions clearly show the important points of each toorc The author's 
tongue-in-cheek British humor makes it a delight to read, but this is a 
REAL technical book, extremely detailed and accurate. A great refer-
ence 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.... 
470 pages - large format Order code BEB1 £26.95 
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DIGITAL ELECTRONICS — A PRACTICAL APPROACH 
With FREE Software: Number One Systems — EASY- PC 
Professional XM and Pulsar (Limited Functionality) 
Richard Monk 
Covers binary arithmetic, Boolean algeora and logic gates, comb:nation 
logic, sequential logic including the design and construction of asyn-
chronous and synchronous circuits and register circuits. Together with a 
considerable practical content plus the additional attraction of its cose 
association with computer aided design including the FREE software. 
There is a 'blow-by-blow' guide to the use cf EASY-PC Pmfessional 

XM (a schematic drawing and printed circuit board design computer 
package). The guide also conducts the reader throLgh logic circuit sim-
ulation using Pulsar software. Chapters on p.c.b. physics and p.c.b. 
production techniques make the book unique, and with ks host of project 
ideas make it an ideal companion fo, the integratve assignment and 
common skills components required by BEC and the key skills 
demanded by GNVQ. The principal aim of the book is tc provide a 
straightforward approach to the understanding of digital electronics. 
Those who prefer the 'Teach- In' approach or would rather experiment 

with some simple circuits should find the book's final chapters on print-
ed circuit board production and project ideas sspecially useful. 
250 pages Order code NE28 £17.99 

FREE 
SOFTWARE 

Bebop Bytes 
Back 

By Clive "Max" Maxfield 
and Alvin Brown 

Specially imported by EPE - 
Excellent value 

An Unconventional Guide 
To Computers 

Plus FREE CD-ROM which includes: 
Fully Functional Internet-Ready 

Virtual Computer with Interactive Labs 

This follow-on to Bebop to the 
Boolean Boogie is a multimedia 
extravaganza of information about 
how computers work. It picks up 
where "Bebop l" 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 megabytes of mega-cool multimedia, the accompanying CD-
ROM (for Windows 95 machines only) contains a virtual microcom-
puter, simulating the motherboard and standard computer peripher-
als in an extremely realistic manner. In addition to a wealth of tech-
nical information, myriad nuggets of trivia, and hundreds of careful-
ly drawn illustrations, the book contains a set of lab experiments for 
the virtual microcomputer that let you recreate the experiences of 
early computer pioneers. 

Over 500 pages - large format 

FREE 
CD-ROM 

4ebop BYTES Back 
An Unconventional Guide 

Computers 

Order code BEB2 £31.95 

DIGITAL GATES AND FLIP-FLOPS 
Ian R. Sinclair 
This book, intended for enthusiasts, students and technicians, 
seeks to establish a firm foundation in digital electronics by treating 
the topics of gates and flip-flops thoroughly and from the beginning. 
Topics such as Boolean algebra and Karnaugh mapping are 

explained, demonstrated and used extensively, and more attention 
is paid to the subject of synchronous counters than to the simple but 
less important ripple counters. 
No background other than a basic knowledge of electronics is 

assumed, and the more theoretical topics are explained from the 
beginning, as also are many working practices. The book concludes 
with an explanation of microprocessor techniques as applied to 
digital logic. 

200 pages Order code PC106 £9.95 

Music, Audio and Video 
AN INTRODUCTION TO LOUDSPEAKERS 
AND ENCLOSURE DESIGN 
V. Capel 
This book explores the venous features, good points and 
snags of speaker designs. It examines the whys and 
wherefores so that the reader can understana the princi-
ples involved and so make an informed choice of design, 
or even design loudspeaker enclosures for him - or herself. 
Crossover units are also explained, the various types, how 
they work, the distortions they produce and how to avcid 
them. Finally there is a step-by-step description of the coil-
struction of the Kapellmeister loudspeaker enclosure. 

148 pages Temporarily out of print 

ELECTRONIC MUSIC AND MIDI PROJECTS 
R. A. Penfold 
Whether you wish to save money, boldly go where no musi-
cian has gone before, rekindle the pioneering spirit, or sim-
ply have fun building some electronic music gadgets, the 
designs featured in this book should suit your needs. The 
projects are all easy io build, and some are so simple that 
even complete beginners at electronic project construction 
can tackle them with ease. Shipboard layouts are provided 
for every project, together with a wiring oiagram. The 
mechanical side of construction has largely been left to 
individual constructors to sort out, simply because the vast 
majority of project builders prefer to do their own thing in 
this respect. 
None of the designs requires the use of any test equip-

ment in order to get them set up properly. Where any set-
ting up is required, the procedures are very straightforward, 
and they are described in detail. 

Projects covered: Simple MIIDI tester, Message grabber, 
Byte grabber, THRL box, MIDI auto switcher. Auto/manual 
switcher, Manual switcher, MIDI patchbay, MIDI controlled 
switcher. MIDI lead tester, Program change pedal, 
Improved program change pedal, Basic mixer, Stereo 
mixer, Electronic swell pedal, Metronome, Analogue echo 
unit. 

138 pages Order code PC116 £10.95 

VIDEO PROJECTS FOR THE ELECTRONICS 
CONSTRUCTOR 
R. A. Perfold 
Written by hignly respected author R. A. Penfold, this book 
contains a collection of electronic projects speCially designed 
for video enthusiasts. All the projects can be simply con-
structed, and most are suitable for the newcomer to project 
construction, as tney are assembled on stripboard. 
There are faders, wipers and effects units which will add 

sparkle and originality to your video recordings, an audio 
mixer and noise reducer to enhance your soundtracks and a 
basic computer control interface. Also, there's a useful selec-
tion on basc video production techniques to get you started. 
Compete with explanations of how the circuit works, shop-

ping lists of components, advice on construction, and guid-
ance on setting up and using the projects, this invaluable 
book will save you a small fortune. 

Circuits include: video enhancer, improved video 
enhancer, video rader, horizontal wiper, improved video 
wiper, negative vioeo unit, fade to grey unit, black and white 
keyer, vertical wiper, audio mixer, stereo headphone 
amplifier, dynamic roise reducer, automatic fader, pushbut-
ton fader, compute' control interface. 12 volt mains power 
supply. 

124 pages Order code PC115 £10.95 

COMPUTERS AND MUSIC - AN INTRODUCTION 
R. A. PenfoId 
Computers ,are praying an increasingly important part in the 
world of music, and the days when computerised music was 
strictly for the fanatical few are long gone. 

If you are more used to the black and white keys of a synth 
keyboard than the QWERTY keyboard of a computer, you 
may be understandably confused by the jargon and termi-
nology bandied about by computer buffs. But fear not, setting 
up and usirg a computer-based music making system is not 
as difficuit as you might think. 

This boos will help you learn the basics of computing, 
running applications programs, wiring up a MIDI system and 
using the system to good effect, in fact just about everything 
you need to krow about hardware and the programs, with no 
previous knowledge of computing needed or assumed. This 

book will help you to choose the right components for a sys-
tem to suit your personal needs, and equip you to exploit that 
system fully. 

174 pages Temporarily out of print 

THE INVENTOR OF STEREO - THE LIFE AND WORKS 
OF ALAN DOWER BLUMLEIN 
Robert Charles 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 overlooked by history. 

Alan Dower Blumlein 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 
revolutionary 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 uti-
lized. Among his 128 patents are the principal electronic cir-
cuits critical to the development of the world's first elecron-
ic television system. During his short working life, Blumlein 
produced 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 development and 
contrbuted enormously to the system eventually to become 
'H25' - blind-bombing radar. Tragically, during an experi-
mental H2S flight in June 1942, the Halifax bomber in which 
Blumlein and several colleagues were flying, crashed and 
all aboard were killed. He was lust days short of his thirty-
ninth birthday 

420 pages Order code NE32 £15.99 

HIGH POWER AUDIO AMPLIFIER CONSTRUCTION 
R. A. Penfold 
Practical construction details of how to build a number of 
audio power amplifiers ranging from about 50 to 300/400 
watts r.m.s. includes MOSFET and bipolar transistor 
designs. 

96 pages Order code BP277 £4.49 
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Circuits, Data and Design 
PRACTICAL ELECTRONIC FILTERS 
Owen Bishop 
This book deals with the subject in a non-mathematical 
way. It reviews the main types of filter, explaining in sim-
ple terms how each type works and how it is used. 
The book also presents a dozen filter-based projects 

with applications in and around the home or in the 
constructor's workshop. These include a number of audio 
projects such as a rylhm sequencer and a multi-voiced 
electronic organ. 
Concluding the book is a practical step-by-step guide to 

designing simple filters for a wide range of purposes, with 
circuit diagrams and worked examples. 

88 pages Order code BP299 £5.49 

ELECTRONIC HOBBYISTS DATA BOOK 
R. A. Penfold 
This book should tell you everything you are ever likely to 
want to know about hobby electronics, but did not know 
where to ask or refer. Comprehensive contents pages 
makes it easy to quickly locate the data you require. 
The subjects covered include: Common circuits, and 

related data (including helpful graphs and tables of val-
ues); Colour codes for resistors, capacitors and inductors; 
Pinout details for a wide range of CMOS and TTL devices, 
plus basic data on the various logic families; Pinout 
details and basic data for a wide range of operational 
amplifiers; Data and leadout information for a wide range 
of transistors, FETs, power FETs, triacs, thyristors, 
diodes, etc; General data including MIDI message coding, 
radio data, ASCII/Baudot coding, decibel ratios, etc. 

242 pages Order code BP396 £6.45 

50 SIMPLE LED CIRCUITS 
R. N. Soar 
Contains 50 interesting and useful circuits and applica-
tions, covering many different branches of electronics, 
using one of the most inexpensive and freely available 
components — the light-emitting diode (LED). Also 
includes circuits for the 707 common anode display. 

64 pages Temporarily out of print 

BOOK 2 50 more I.e.d. circuits 

50 pages Order code BP87 £3.49 

CIRCUIT SOURCE BOOK 1 
A. Penfold 
Written to help you create and experiment with your own 
electronic designs by combining and using the various 
standard "building block" circuits provided. Where applic-
able, advice on how to alter the circuit parameters is 
given. 
The circuits covered in this book are mainly concerned 

with analogue signal processing and include: Audio 
amplifiers (op.amp and bipolar transistors); audio power 
amplifiers; d.c. amplifiers; highpass, lowpass, bandpass 
and notch filters; tone controls; voltage controlled ampli-
fiers and filters; triggers and voltage comparators; gates 
and electronic switching. bargraphs; mixers; phase 
shifters, current mirrors, hold circuits, etc. 
Over 150 circuits are provided, which it is hoped will be 

useful to all those involved in circuit design and applica-
tion, be they professionals, students or hobbyists. 

182 pages Order code BP321 £5.49 

A BEGINNER'S GUIDE TO rn. DIGITAL ICe 
R. A. Penfold 
This book first covers the basics of simple logic circuits in 
general, and then progresses to specific TTL logic 
integrated circuits. The devices covered include gates, 
oscillators, timers, flip/flops, dividers, and decoder cir-
cuits. Some practical circuits are used to illustrate the use 
of TTL devices in the "real world". 

142 pages Order code BP332 £5.45 

HOW TO USE OP.AMPS 
E. A. Parr 
This book has been written as a designer's guide 
covering many operational amplifiers, serving both as a 
source book of circuits and a reference book for design 
calculations. The approach has been made as non-math-
ematical as possible. 

160 pages Order code BP88 £4.49 

CIRCUIT SOURCE BOOK 2 
R. A. Pent old 
This book will help you to create and experiment with your 
own electronic designs by combining and using the vari-
ous standard "building blocks" circuits provided. Where 

applicable, advice on how to alter the circuit parameters 
is provided. 
The circuits covered are mainly concerned with signal 

generation, power supplies, and digital electronics. 
The topics covered in this book include: 555 oscillators; 

sinewave oscillators; function generators; CMOS oscilla-
tors; voltage controlled oscillators; radio frequency 
oscillators; 555 monostables; CMOS monostables; TTL 
monostables; precision long timers; power supply and 

regulator circuits; negative supply generators and voltage 
boosters; digital dividers; decoders, etc; counters and dis-
play drivers; D/A and A/D converters; opto-isolators, 
flip/flops, noise generators, tone decoders, etc. 
Over 170 circuits are provided. which d is hoped will be 

useful to all those involved in circuit design and applica-
tion, be they professionals. students or hobbyists. 

192 pages Order code BP322 £5.45 

Project Building & Testing 
ELECTRONIC PROJECTS FOR EXPERIMENTERS 
R. A. Penfold 
Many electronic hobbyists who have been pursuing their 
hobby for a number of years seem to suffer from the 
dreaded "seen it all before" syndrome. This book is fairly 
and squarely aimed at sufferers of this complaint, plus 
any other electronics enthusiasts who yearn to try some-
thing a bit different. No doubt many of the projects fea-
tured here have practical applications, but they are all 
worth a try for their interest value alone. 
The subjects covered include:- Magnetic field detector, 

Basic Hall effect compass, Hall effect audio isolator. Voice 
scrambler/descrambler, Bat detector, Bat style echo loca-
tion. Noise cancelling, LED stroboscope, Infra-red "torch", 
Electronic breeze detector, Class D power amplifier, 
Strain gauge amplifier, Super hearing aid. 

138 pages Order code BP371 £5.45 

PRACTICAL FIBRE-OPTIC PROJECTS 
R. A. Penfold 
While fibre-optic cables may have potential advantages 
over ordinary electric cables, for the electronics 
enthusiast it is probably their novelty value that makes 
them worthy of exploration. Fibre-optic cables provide an 
innovative interesting alternative to electric cables, but in 
most cases they also represent a practical approach to 
the problem. This book provides a number of tried and 
tested circuits for projects that utilize fibre-optic cables. 
The projects include:- Simple audio links, F.M. audio 

link, P.W.M. audio links. Simple d.c. links, P.W.M. d.c. link, 
P.W.M. motor speed control. RS232C data links, MIDI 
link, Loop alarms, RPM. meter. 

All the components used in these designs are readily 
available, none of them require the constructor to take out 
a second mortgage. 

132 pages Order code BP374 £5.45 

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 practi-
cal side of this fascinating hobby, including the following 
topics: 
Component identification, and buying the right parts; 

resistor colour codes, capacitor value markings, etc; 

advice on buying the right tools for the job; soldering; 
making easy work of the hard wiring; construction meth-
ods, including stripboard, custom printed circuit boards, 
plain matrix boards, surface mount boards and wire-wrap-
ping; finishing off, and adding panel labels; getting "prob-
lem" projects to work, including simple methods of fault-
finding. 

In fact everything you need to know in order to get start-
ed in this absorbing and creative hobby. 

135 pages Order code BP392 £5.49 

A BEGINNER'S GUIDE TO MODERN ELECTRONIC 
COMPONENTS 
R. A. Penfold 
The purpose of this book is to provide practical infor-
mation to help the reader sort out the bewildering array 
of components currently on offer. An advanced 
knowledge of the theory of electronics is not needed, 
and this book is not intended to be a course in elec-
tronic theory. The main aim is to explain the differences 
between components of the same basic type (e.g. car-
bon, carbon film, metal film, and wire-wound resistors) 
so that the right component for a given application can 
be selected. A wide range of components are included, 
with the emphasis firmly on those components that are 
used a great deal in projects for the home constructor. 

166 pages Temporarily out of print 

HOW TO USE OSCILLOSCOPES AND OTHER TEST 
EQUIPMENT 
R. A. Penfold 
This book explains the basic function of an oscilloscope, 
gives a detailed explanation of all the standard controls, 
and provides advice on buying. A separate chapter 
deals with using an oscilloscope for fault finding on 
linear and logic circuits, plenty of example waveforms 
help to illustrate the control functions and the effects of 
various fault conditions. The function and use of various 
other pieces of test equipment are also covered, includ-
ing signal generators, logic probes, logic pulsers, and 
crystal calibrators. 

104 pages Order code BP267 £4.00 

BOOK ORDERING DETAILS 
All prices include UK postage. For postage to Europe (air) and the rest of the world (surface) 
please add £1 per book. For. the rest of the world airmail add £2 per book. Send a PO, cheque, 
international money order (£ sterling only) made payable to Direct Book Service or card details, 
Visa, Mastercard or Switch - minimum card order is £5 - to: 

DIRECT BOOK SERVICE, WIMBORNE PUBLISHING LTD., 
408 WIMBORNE ROAD EAST, FERNDOWN, DORSET BH22 9ND. 

Books are normally sent within seven days of receipt of order, but please allow 28 days for 
delivery - more for overseas orders. Please check price and availability (see latest issue of 
Everyday Practical Electronics) before ordering from old lists. 

For a further selection of books see the next two issues of EPE. 
Tel 01202 873872 Fax 01202 874562. E-mail: dbs@epemag.wimborne.co.uk 

Order from our online shop at: www.epemag.wimborne.co.uk/shopdoor.htm 

BOOK ORDER FORM 
Full name: 

Address:   

 Post code: Telephone No:  

Signature:  

EJ I enclose cheque/PO payable to DIRECT BOOK SERVICE for £  

El Please charge my Visa/Mastercard/Switch £   Card expiry date  

Card Number Switch Issue No  

Please send book order codes:  

Please continue on separate sheet of paper if necessary 
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PCB SERVICE 
Printed circuit boards for most recent EPE constructional projects are available from 
the PCB Service, see list. These are fabricated in glass fibre, and are fully drilled and 
roller tinned. All prices include VAT and postage and packing. Add £1 per board for 
airmail outside of Europe. Remittances should be sent to The PCB Service, 
Everyday 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 payable 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 

Voice Processor OCT '98 203 £7.16 
IR Remote Control -Transmitter 205 £3.00 

- Receiver 206 £3.50 

*PIC Tape Measure NO/ '98 207 £6.82 
Electronic Thermostat - T-Stat 208 £4.00 
PhizzyB £14.95 
A - PCB B - CD-ROM C- Prog. Microcontroller Bee (A)(13)(C) each 
15-Way IR Remote Control 
Switch Matrix 211 £3.00 
15-Way Rec/Decoder 212 £4.00 

Damp Stat DEC '98 209 £4.50 
Handheld Function Generator 213 £4.00 
*Fading Christmas Lights 215 £5.16 
PhizzyB I/O Board (4-section) 216 £3.95 

Twinkle Twinkle Reaction Game JA '99 210 £7.55 
*EPE Mind PICkler 214 £6.30 
PhizzyB I/0 Board (4-secton) 216 £3.95 
Alternative Courtesy Light Controller 217 £6.72 
Light Alarm BEM. 218 £6.78 
*Wireless Monitoring System Transmitter 219+a £9.92 

Receiver 220+a £8.56 
*PIC MIDI Sustain Pedal Software only - 

*Wireless Monitoring System-2 MAR 99 See 
F.M. Trans/Rec Adaptors 219a/220a Feb 99 
*Time and Date Generator 221 £7.37 
Auto Cupboard Light 222 £6.36 
Smoke Absorber 223 £5.94 
Ironing Board Saver APR '99 224 £5.15 
Voice Record/Playback Module 225 £5.12 
Mechanical Radio (pair) 226A&B £7.40 
*Versatile Event Counter 207 £6.82 
PIC Toolkit Mk2 MAY '99 227 £8.95 
A.M./F.M. Radio Remote Control - Transmitter 228 £3.00 

Receiver 229 £3.20 
*Musical Sundial IMAM 231 £9.51 
PC Audio Frequency Meter 232 £8 79 
*EPE Mood PICker FUME. 233 £6 78 
12V Battery Tester 234 £6 72 
Intruder Deterrent 235 £7.10 
L.E.D. Stroboscope IMulti-project PCB) 932 £3.00 
Ultrasonic Puncture cinder AUG 99 236 £5.00 
*8-Channel Analogue Data Logger 237 £8.88 
Buffer Amplifier (Oscillators Pt 2) 238 £6.96 
Magnetic Field Detective 239 £6.77 
Sound Activated Switch 240 £6.53 
Freezer Alarm (Multi-project PCB) 932 £3.00 
Child Guard PT '99 241 £7.51 
Variable Dual Power Supply 242 £7.64 
Micro Power Supply • C '99 243 £3.50 
*Interior Lamp Delay 244 £7.88 
Mains Cable Locatar (Multi-project PCB) 932 £3.00 
Vibralarm NOV '99 230 £6.93 
Demister One-Shot 245 £6.78 
*Ginormous Stopwatch - Part 1 246 £7.82 
*Ginormous Stopwatci - Part 2 DEC '99 
Giant Display 247 £7.85 
Serial Port Converter 248 £3.96 

Loft Guard I 249 £4.44 

Scratch Blanker KUM:MT 250 £4.83 
Flashing Snowman (MLIti-project PCB) 932 £3.00 
*Video Cleaner FEB '00 251 £5.63 
Find It 252 £4.20 
*Teach-In 2000 - Part 4 253 £4.52 
High Performance MAR '00 254, 255} £5.49 
Regenerative Receiver 256 Set 
* EPE Icebreaker- PCB257, programmed 
PIC16F877 and floppy disc Set only £22.99 

Parking Warning System 258 £5.08 
*Micro-PICscope MMIIII. 259 £4.99 
Garage Link - Transmitter 

Receiver 
261} 
262 Set 

Versatile Mic/Audin Preamplifier MAY '00 260 £3.33 
PIR Light Checker 263 £3.17 
*Multi-Channel Transmission System - Transmitter 2641 

Receiver 265} Set £6.34  
Inte lace 266 

*Canute Tide Predictor MIMI 267 £3.05 
*PIC-Gen Frequency Generator/Counter IgINEIZI 268 £5.07 
g- Meter 269 £4.36 
*EPE Moodloop MillabAlli 271 £5.47 
Quiz Game Indicator 272 £4.52 
Handy-Amp 273 £4.52 

PROJECT TITLE Order Code 

. . 

Cost 

Active Ferrite Loop Aerial • o o  274 £4.67 
*Remote Control IR Decoder Software only - 

*PIC Dual-Channel Virtual Scope OCT '00 275 £5.15 

Handclap Switch NOV '00 270 £3.96 
*PIC Pulsometer Software only - - 

Twinkling Star DEC '00 276 £4.28 
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 £5.23 
Static Field Detector (Multi-project PCB) 932 £3.00 

Two-Way Intercom JAN 01 282 £4.76 
UFO Detector and Event Recorder 

Magnetic Anomaly Detector 283 
Event Recorder 284 } Set £6.19  
Audio Alarm 285 

*Jsing PICs and Keypads Software only - - 

Ice Alarm FEE '01 287 £4.60 
*Graphics L.C.D. Display with PICs (Supp) 288 £5.23 
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 MAR '01 292 £4.20 
Receiver 293 £4.60 
Trans/Remote 294 £4.28 
Rec./Relay 295 £4.92 

EPE Snug-bug Heat Control for Pets APR '01 296 £6.50 
Intruder Alarm Control Panel 

Main Board 297 £6.97 
External Bell Unit 298 £4.76 

Camcorder Mixer MAY '01 299 £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 £4.36 
*PIC16F87x Extended Memory Software only - 

Stereo/Surround Sound Amplifier MIME 304 £4.75 
Perpetual Projects Uniboard 305 £3.00 

Solar-Powered Power Supply & Voltage Reg. 
MSF Signal Repeater and Indicator 
Repeater Board 306 £4.75 
Meter Board 307 £4.44 

*PIC to Printer Interface 308 £5.39 

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 (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); EPETeach-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 adrein 
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://ftp.epemag.wimborne.co.uk. 

EPE PRINTED CIRCUIT BOARD SERVICE 
Order Code Project Quantity Price 

Name  

Address   

Tel. No.   

I enclose payment of £ (cheque/PO in £ sterling only) to: 

VISA Everyday M 
immumw Practical Electronics 

MasterCard, Amex, Diners Club, 

Visa or Switch 

Minimum order for cards £5 Switch Issue No. . . 

Card No.   

Signature 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 

Everyday Practical Electronics, July 2001 529 



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. 

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 2.5cm). 
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 0016 
OED. Phone/Fax (01255) 861161. 

For rates and information on display and classified advertising please contact our Advertisement Manager, Peter Mew as above. 

Valve Output Transformers'. Single ended 50mA, £4.50; push/pull 
15W, £27; 30W, £32; 50W, £38; 100W. £53. Mains Transformers: 
Sec 220V 30mA 6V 1A. £3; 250V 60mA 6V 2A, £5; 250V 80mA 
6V 2A. £6. High Voltage Caps: 50g F 350V, 68,uF 500V, 1500F 
385V, 33CtuF 400V, 470uF 385V, all £3 ea., 32.32,e 450V £5. 
F 8COV oil filled paper block, £ 10. Postage extra. 

Record Decks and Spares BSR. Garrard. Goldring, motors, 
arms, wheels, headshells. spindles, etc. Send or phone your 
want list for quote. 

RADIO COMPONENT SPECIALISTS 

ME 337 eilITEHORIE ROA(‘CROYDON 211C 
SURREY, CRI ERS. Tek ISM 11.11 

Los of transformers. N 'MI cage Mu, wipe trannlanuers, mien, In Mod 
Phone or send your wants list for quote. 

Zee NOW AVAILABLE WITH 
128K AND 512K — OZ4 

ALSO SPECTRUM 
AND QL PARTS 

W. N. RICHARDSON & CO. 
PHONEJFAX 01494 871319 

E-mail: wnr@compuserve.com 
RAVENSMEAD, CHALFONT ST PETER. BUCKS, SL9 ONB 

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 FREE 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 CF 44 6PP 

Space donated by 

Everyday Practical Electronics 

www.technolo 

Miscellaneous 

X-10® Home Automation 
%Ve 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@lasercom 

110 http://www.laser.com 
Tel: (020) 8441 9788 
Fax: (020) 8449 0430 

VISA 

.7.11 
ROBOTS 

View them • Mine 
Also:Robot Arms 

Mobile Arms 
Micromice 
Rovers 
Cybugs 
Robot Books 

index.com 

Test Equipment 

121Me 
Service Manuals. 

Contact 

vvww.cooke-int.com 
Tel: +44 01243 55 55 90 

BUMPER COMPONENT PARCEL, can 
contain 1.e.d.s, transistors, switches, i.c.s etc., 
£3.95 + £ 1.35 postage, large parcel £5.65 + 
£1.65 postage. TM Industries, 2 The Square, 
Skillington, Grantham, NG33 51-113 

SALE AUDIO PANELS!! Amplifiers, 20 watt, 
d.c., 25 volt, with pot, heatsink, instructions, 
£1.99. K.I.A., 1 Regent Road, Ilkley LS29. 
PROTOTYPE PRINTED CIRCUIT 
BOARDS one offs and quantities, for details 
send s.a.e. to B. M. Ansbro, 38 Poynings 
Drive, Hove, Sussex BN3 8GR, or phone 
01273 883871, Mobile 07949 598309. 
E-mail b.m.a@cwctv.net. 
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. 
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 BT5 4GX. 
G.C.S.E. ELECTRONIC KITS, at pocket 
money prices. S.A.E. for FREE catalogue. 
SIR-KIT Electronics, 52 Severn Road, 
Clacton, C015 3RB, http:/www.geocities. 
com/sirkituk/index.htm 
PURCHASING AN AUDIO MIXING 
DESK? Specialists in custom-built, fully 
modular mixing desks, for hospital radio, talk-
ing newspapers, shopping centres, amateur 
dramatic groups, theatres, etc., to see our 
products visit us at http://www.partridge 
electronics.co.uk or contact us for our latest 
catalogue including all sub units for self-
build. Partridge Electronics„ 54-56 Fleet 
Road, Benfleet, Essex, SS7 5JN, or phone 
01268 793256, fax 01268 565759. 

EPE NET ADDRESSES 
EPE FTP site: ftplittp.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 
sub-directories: 
PIC-project source code files: /pub/PICS 
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! 
EPE text files: /pub/docs 
Basic Soldering Guide: solder.txt 
Ingenuity Unlimited submission guidance: ing unit.txt 
New readers and subscribers info: epe_Info.txt 
Newsgroups or Usenet users advice: usenet.txt 
Ni-Cad discussion: nIcadfaq.zip and nicad2.zIp 
Writing for EPE advice: write4us.txt 
Shop now on-line: www.epemag.wimborne.co.uk/shopdoor.htm 

On-line readers! Try the EPE Chat Zone - a virtually 
real-time Internet "discussion board" in a simple to use 

web-based forum! 
http://www.epemag.wimborne.co.uk/wwwboard 
Or buy EPE Online: www.epemag.com 

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://www.winzip.com or 
http://www.pkware.com 
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u ...in get the skills and guattications you need for 
career success with an ICS Home Study Course. Learn in the 
comfort of your own home at the pace and times that suit you. 
ICS is the world's largest, most experienced home study 
school. Over the past 100 years ICS have helped nearly 10 
million people to improve their job prospects. Find out how we 
can help YOU. Post or phone today for FREE INFORMATION 

on the course of your choice 

Electrical Contracting 8 Installation 

Electrical Engineering 
C&G/ICS Basic Electronic Engineennc 
C8G/ICS Basic Mechanical Eng,e, ,,-

TV and Video Servicing 
Radio and Hi-Fi Servicing 
Refrigeration Heating 8 Air Conotm-, ,,, 
Motorcycle Maintenance 

FREEPHONE 0500 581 557 
Or write to International Correspondence Schools, FREEPOST 882, 8 Elliot Place 
Clydeway Skypark. G'asgice. 03 SOR Tel 0500 581 557 or Tel/Fax Dublin 285 2533 
IBM Iffle Mai IMO ffle Iffl MN mu 

Please send me my Free Information on you Electronics Courses. 

'Mr/Mrs/Ms/Miss 
(BLOCK CAPITALS PLEASE) Date of Birth / / 

Address 

Postcode 

Occupation Tel Nc 

From tine to terre we permit otter careully screened organisations to wnte fo you about 
products and servons If en «odd ureter not to hear from such organsatens please tick box Dept. ZEEVC 1F servons  

MD Mil MR ..... 01. 

IIIL IIIF' 
MANUFACTURER OF HIFI AUDIO MODULES AND 

TOROIDAL TRANSFORMERS SINCE 1971 

CONTACT US NOW FOR A FREE CATALOGUE 

ILP DIRECT LTD. 
SPONG LANE, ELMSTED, ASHFORD, KENT TN25 5JU 

TEL +44 1233 750481 FAX +44 1233 750578 

VISA 

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 6008 for free catalogue. 

Fax 0181 201 5359 
E-mail: surveillance@btclick.com www.uspy.com 

New DTI approved Video Transmitters and Receivers (Wireless) 

Major credit cards now taken 

'Gratech 
European Design 

IEC 1010-1 & CE 

ZEBRA 
DC Lab Supplies 

(With Two 3DIgit DPM's) 

ZS3202 0-32V / 0-2A £ 93/-
ZS3203 0-32V / 0-3A £ 112/-
ZS3205 0-32V / 0-5A £ 136/-
ZT3203 0-32V 0-3A 

0-32V / 0-2A £ 232J-
5V/3A 

ZT3205 0-32V / 0-5A 
0-32V / 0-5A £ 323/-
5V/3A 

Prices are excluding VAT & Delivery Custom Units Available on Request 

Crotech Instruments Ltd. Wanted 
Unit A1, Faraday Road. Newbury. Berks, RG14 2AD 
Tel 01635 550789 Email' salest§crotech.co.uk Wesel. 

Area 

Value for Money 

>50K units sold 

Prices that Please 

1KW 
DC Lab Supplies 

3U High 19" Rack Adaptable 
(With Two 3Digit DPM's) 

L1650 0-16V / 0-50A £ 645/-
L3220 0-32V / 0-20A £ 593/-
L3230 0-32V 0-30A 
16410 0-64V / 0-10A 
16415 0-64V / 0-15A 
L1285 0-128V / 0-5A 
L1288 0-128V 0-8A 

£ 904/-
£ 645/-
£ 1122J-
£ 818/-
£ 1232/-

e 
1--1=14 

UPS MUM Electronics Itik) 

Does your meter keep et, falling over - even if It Is titled with a plastic 

holster? Then get a sturdy. metal SSE Test Meter Holder 77AH2001 

SAFE 8 SECURE • EAST TO USE • CONVENIENT SUPPORT 

PATENT 
PENDING 

ADJUSTABLE MULTIMETER 
TESTER STAND 

MA IN BRITAIN 

for FREE 
infornlation conta, 

Solid State 
Electronics (UK) 
6 The Orchard 

Bassett Green \Mine 
Southamptor 
S016 3NA 
Tel: 023 80769598 
Fax: 023 80768315 
solidstateesseirm co tilt 
www.esejim.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 

We stock 
thousands of 

products - send 
now for our 

FREE catalogue. 
Telephone. fax. 
email or write 

today! 

e 

LOW 
PRICES! 

Specialist Mail Order Supplier 
Of Electronic Components 
Power Supplies • Surplus Bargains 

Electronic Components & Equipment 
Tools • Valve Radio Kits • Etc 

o- very a re c rorn our neW Ware Ouse al 

d-stri hnt'on Ft'n t v,'cod 

48 pagad with useful tools, electronai 
hardware, batteries, etc, et 

Visit our website: www.greenweld.co.uk 

Gmenweld lImIted 
Llnit 24 Horndon Industrial Park 

GREENWELD West Horndon Brentwood 
Essex CM13 3XD 
Tel 01277 811042 Fax 01271812419 
Ewell: senleeereenveld.u.rk 

0111ce Hours: Monday - Friday 08 00 to 17.00 

N. R. BARD/WELL LTD (Est. 1 9413) 
100 Signal Diodes 104148  E1.00 
75 Rectifier Diodes 104001 f1  00 
50 Rectifier Diodes 104007 £1  00 
10 WO1 Bridge Rectifiers £1  00 
10 555 Trner I.C.s £1  00 
4 741 Op Amps  £1.00 
50 Assorted Zener Diodes 400mW  f1 00 
12 Assorted 7-segment Displays  £1.00 
25 5mm le.d.s. red. green e yellow £1  00 
25 3rnm I e d s red green -or yellow  £1 00 
75 5mm I.e.ds. green 6-5mm legs £1  00 
50 Axial lads. 2mcd red Cede Package .£1 00 
25 Asstd. High Bnghtness I e.d.s, var cols  £1 00 
20 BC182L Transistors £1  00 
25 )3C212L Transistors  £1.00 
30 BC237 Transistors £1  00 
20 BC327 Transistors  £1.00 
30 BC328 Transistors  £100 
30 BC547 Transistors  £1.00 
30 acme Transistors £1  00 
30 BC549 Transistors  £1.00 
25 BC557 Transistors f1  00 
30 BC558 Transrstors £1  00 
30 BC559 Transistors fl  CO 
20 2N3904 Transistors  £1.00 
100 1nf 50V wkg Axial Capacitors f1  00 
100 4N7 50V wkg Axial Capacitors  £1.00 
12 1 ut 250V encapst.lated radial plastic 

cased capacitors £1  CO 
80 Asstd capacitors electrolytic.  £1 00 

eo 
200 
so 
so 
so 
so 

20 
10 
100 
so 
30 
10 
40 
20 
20 
100 

10 

Asstd. capacitors I nF to tuF I I 00 
Asstd. disc ceramic capacitors  1.1.00 
Asstd. Skel Presets (stn. stand. cermet)11.00 
Asstd. RF chokes (inductors) )1.00 
Asstd. grommets  11.00 
Asstd. solder tags, p/conns, terminals  C1.00 
Asstd. crystals - plug in £1  00 
Asstd. Al switches  "I.00 
Miniature slide switches sp/co £1  00 
Standard slide switches clp/dt  £1.00 
Asstd. beads (ceramic, tenon, fish spine) £1.03 
Asstd, small stand offs. VIhroughs etc .£ 1.00 
Asstd. dil sockets up to 40 way £1  00 
TV coax plugs, plastic   £1.03 
metres very thin connecting wire, red  £ 1.00 
lin glass reed switches   £100 
Magnetic ear ma with lead and plug £1.00 
Any one value /4W 5% cf resistors range 
1R to 10M   £0.45 
7812 Voltage Regulators  £1.00 

288 Abbeydale Road, Sheffield S7 1FL 
Phone: 0114 255 2886 * Fax: 0114 255 5039 

lernelessleselberthvells.co.uk * Wets snesbentwelts.co.uk 
Prices Include VAT.Postage £ 1.60 

44p stamp for lists or disk 

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 ohms 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 

spi 
SP2 
SP3 
SP6 
SP7 
SP8 
SPIO 
Spit 
SP12 
SP20 
SP21 
SP23 
SP24 
SP25 
SP26 
SP28 
SP29 
SP31 
SP36 
SP37 
SP39 
SP40 
SP4I 
SP42 
SP47 
SP102 
SP103 
SP104 
SP105 
SP109 
SP111 
SP112 
SP115 
SP116 
SP118 
SP120 
SP124 
SP130 
SP131 

15 x 5mm Red LEDs 
12 x 5mm Green LEDs 
12 x 5mm Yellow LEDs 
15 x 3mm Red LEDs 
12 x 3mm Green LEDs 
10 x 3mm Yellow LEDs 
100 x 1N4148 diodes 
30 x 1N4001 diodes 
30 x 1N4002 diodes 
20 x BC184 transistors 
20 x BC212 transistors 
20 x BC549 transistors 
4 x CMOS 4001 
4 x 555 timers 
4 x 741 Op.Amps 
4 x CMOS 4011 
3 x CMOS 4013 
4 x CMOS 4071 
25 x 10/25V radial elect. caps. 
15 x 100/35V radial elect. caps. 
10 x 470/16V radial elect. caps. 
15 x BC237 transistors 
20 x Mixed transistors 
200 x Mixed 0.25W C.F. resistors 
5 x Min. PB switches 
20 x 8-pin DIL sockets 
15 x 14-pin OIL sockets 
15 x 16-pin DIL sockets 
4 x 74LSOO 
15 x BC557 transistors 
12 x Assorted polyester caps 
4 x CMOS 4093 
3 x 10mm Red LEDs 
3 x 10mm Green LEDs 
2 x CMOS 4047 
3 x 74LS93 
20 x Assorted ceramic disc caps 
100 x Mixed 0-5W CF. resistors 
2 x TL071 Op.Amps 

RESISTOR PACKS - C.Film 
RP3 5 each value - total 3650-25W £2.95 
RP7 10 each value - total 730 0-251N £4.20 
RPM 1000 popular values 0-25W £5.95 
RP4 5 each value-total 3650-5W £3.90 
RP8 10 each value-total 730 0-5W £6.55 
RP11 1000 popular values 0.5W £8.25 

Great 
value for Speakers. 

MicrOphOnes. eria\s, 
Headphones, tows, 

TransMdters,-ry Leads, 
Plugs. Sockets.  

CC' Se ‘là S, 

CO StorageeurCuasest.or 

ectors. A ap is 

Cw°;ch Boxes. Gadge , 

EDS set tif Turntables 
AMpllfterss. Leads, Cal 
Musiclrest Equipment, 

Pel‘uodb‘b°y' Kits, Computer 
ds AccesSOries, 

Lee Supplies, 

ipnavwederers. Transtormers, 

Batten, Chargers 
Tools. Soldering. 
Switches. Fuses , 
indicators, Cattle 
woe. Crossovers pA 

SpeakernYdiaardg,ertaeraet.dw 

e'alaa' a. all for the 
np"rice Of a stamp. 

SKY ELECTRONICS 
iel: 020 8450 0995 
Fax: 020 8208 1441 

SPI33 20 x 1N4004 diodes 
SP134 15 x 1N4007 diodes 
SP136 3 x BFY50 transistors 
SP137 4 x W005 1.5A bridge rectifiers 
SP138 20 x 2.2/63V radial elect. caps. 
SP140 3 x WO4 1.5A bridge rectifiers 
SP142 2 x CMOS 4017 
SP143 5 Pairs min. crocodile clips 

(Red & Black) 
SP145 6 x ZTX300 transistors 
SP146 10 x 2N3704 transistors 
SP147 5 x Stripboard 9 strips x 

25 holes 
SP151 4 x 8mm Red LEDs 
SP152 4 x 8mm Green LEDs 
SP153 4 x 8mm Yellow LEDs 
SP154 15 x BC548 transistors 
SP156 3 x Stripboard, 14 strips x 

27 holes 
SPIRO 10 x 2N3904 transistors 
SP161 10 x 2N3906 transistors 
SP165 2 x LF351 Op.Amps 
SP166 20 x 1N4003 diodes 
SP167 6 x BC107 transistors 
SP168 6 x BC108 transistors 
SP172 4 x Standard slide switches 
SP175 20 x 1/63V radial elect. caps. 
SP177 10 x 1A 20mm quick blow fuses 
SP182 20 x 4.7/63V radial elect. caps. 
SP183 20 x BC547 transistors 
SP187 15 x BC239 transistors 
SP191 3 x CMOS 4023 
SP192 3 x CMOS 4066 
SP193 20 x BC213 transistors 
SP195 3 x 10mm Yellow LEDs 
SP197 6 x 20 pin DIL sockets 
SP198 5 x 24 pin DIL sockets 
SP199 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 

Orders to: 

Sherwood Electronics, 

7 Williamson St., Mansfield, 

Notts. NG19 6TD. 

Sky Electronics 
40-42 Cricklewood Broadway London NW2 3ET 
Tel: 020 8450 0995 Fax: 020 8208 1441 
www.skyelectronics.co.uk 

o 
o 

nie KU, Iii i alien or send stamps to the value of £1.85 to cover postage. 

VARIABLE VOLTAGE 
TRANSFORMERS 

INPUT 220V/240V AC 50/60Hz OUTPUT OV-260)/ 
PANEL MOUNTING 

Price P&P 
0.5KVA 2.5 amp max £33.00 £6.00 

(£45.84 inc VAT) 
1KVA 5 amp max £45.25 £7.00 

(£61.39 inc VAT) 
SHROUDED 
0.5KVA 2.5 amp mai £34.00 £6.00 

(£47.00 inC VAT) 
1KVA 5 amp max £46.25 £/.00 

(£62.57 inc VAT) 
2KVA 10 amp max £65.00 £8.50 

(£86.36 he VAT) 
3KVA 15 amp max £86.50 f8.50 

(£111.63 inc VAT) 
5KVA 25 amp max £150.00 la Cardage & VAT) 
Buy direct from the Importers Keenest prices in the country. 

500 VA ISOLATION TRANSFORMER 
Input lead 240V AC Output via 3-pin 13A socket 240V AC 
continuously rated mounted in fibreglass case vnth handle 
internally fused Price f35.00 carriage paid o VAT (£41.13) 

TOROIDAL L.T. TRANSFORMER 
Primary 0-240V AC Secondary 0-30V 0-30V 600VA 
Fixing boll suppled 
Price £25.00 carnage paid o VAT )E29.30) 

COMPREHENSIVE RANGE OF TRANSFORMERS-
LT- ISOLATION & AUTO 
110V-240V Auto transfer either cased with American socket 
and mains lead or open frame type Available for immediate 
delivery 

ULTRA VIOLET BLACK LIGHT BLUE 
FLUORESCENT TUBES 

gt, 40 was f14.00 (callers only) (£18.45 inc VAT) 
2ft 20 wall £9.00 (callers only) (£10.58 inc VAT) 
12in 8 watt £4.80 a 75p p&p )E6 52 inc VAT) 
yin 6 wan £3.96 50p p&p (£5.24 Inc VAT) 
6in 4 wan £3.98 50p p&p (£5.24 Inc VAT) 

230V AC BALLAST KIT 
'Of Mlle 61n. An or 12e tubes £6.05+£1.40* (£8.75incVAT) 
The above Tubes are 35094000 angst (350400um) deal b deteding 
security inadengs eflects lighting & Chemical applications 
Other Waveiengts of UV TUBE availabe lor Germicidal & Pholo 
Sensitive ..,eons Please leiephone your einuines 

400 WATT BLACK UGHT 
BLUE LIV LAMP 
GES Mercury Vapour lamp suitable for 
use with a 400W PF Ballast 
Only £39.95 incl p&p & VAT 

Open 
Friday Tel: 020 8995 1560 

5 KVA ISOLATION TRANSFORMER 
As New Ex-Equipment fully shrouded. Line Noise 
Suppression, Ultra Isolation Transformer with termi-
nal covers and knock-out cable entries.Primary 
120V/240V. Secondary 120V/240V, 50/60Hz, 
0.005pF Capacitance. Size, L 37cm x 1iN 19cmc e H 
16cm, Weight 42 kilos Price £120 a VAT. Ex-ware-
house. Carriage on request. 

24V DC SIEMENS COP4TACTOR 
Type 3TH8022-0B 2 x NO and 2 x NC 230V AC 10A. 
Contacts. Screw or Din Rail Seing. Size I-1 120mm x 
W 45mm x D 75mm. Brand New Price £7.63 incl. 
p&p and VAT. 

240V AC WESTOOL SOLENOIDS 
Model 112 Max stroke 16mm. 51b. pull. Base mount-
ing. Rating 1. Model TIS Max. stroke 25mm, 151b. 
pull. Base mounting. Rating 1. Sedes 400 Max. 
stroke 28mm, 151b. pull. Front mounting. Rating 2 
Prices inc p&p & VAT: 112 £5.138,176 £11.81, Swiss 
400 £8.64. 

AXIAL COOLING FAN 
230V AC 120mm square x 38mm 3 blade 10 wan 
Low Noise fan. Price £7.29 incl p&p and VAT 
Other voltages and sizes available from stock. 
Please telephone your enquiries. 

INSTRUMENT CASE 
Brand new Manufactured by Imhof. L 31cm a H 
18cm a 19cm Deep. Removable front and rear panel 
for easy assembly of your components Grey tex-
tured finish, complete with case feet. Price f16.45 
incl. p&p and VAT. 2 off £38.20 inclusive 

DIECAST ALUMINIUM BOX 
with internal PCB guides Internal size 265mm x 
165mm x 50mm deep. Price £9.93 incl. p&p & VAT. 2 
off £17.80 incl. 
230V AC SYNCHRONOUS GEARED MOTORS 

Brand new Ovoid Gearbox Crouzet type motors. H 
65mm o W 55mm x D 35mm. 4rnrn Ma. shaft x lOmm 
long. 6 RPM anti cw. £9.99 incl. p&p & VAT. 
20 RPM anti ow Depth 4Ornm. £11.16 Ind. p&p & VAT. 

16 RPM REVERSIBLE Croucet 220V/230V 
50Hz geared motor with ovoid geared box. 
4mm die. shaft. New manuf. surplus. Sold 
complete with reversing capacitor, connect-
ing block and tiro Overall size: h 68mm x w 
52mm x 43mm deep 

PRICE incl. P&P & VAT £9.99 

EPROM ERASURE KIT 
B ud your own EPROM ERASURE for a fraction ot the 
price of e made-up unit Kit of parts less case includes 
12 n. Swan 2537, Angst Tube Ballast unit, pair of bi-pin 
leads, neon indicator. on/off switch, safety microswitch 
and circuit £15.0042.00 p&p. (C19.98 inc VAT) 

WASHING MACHINE WATER PUMP 
Brand new 240V AC fan coolpd. Can be used for a 
variety of purposes. Inlet If /pin., outlet 1 in dia. 
Price includes p&p & VAT. £11.20 each or 2 for 
f20.50 inclusive. 

SERVICE T 
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19 INCH STEREO AMPLIFIERS-ACTIVE CROSS/OVERS. 
OMP MOS-FET POWER AMPLIFIERS 

HIGH POWER. TWO CHANNEL 19 INCH RACK 

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 supplies with two toroidal Ira sformers 
• Twin L.E.D. Vu Meters • Level controls • Illu•-ninated on/off switch Jack / XLR inputs • 
Speakon Outputs Standard 775mv inous Open and Short circuIt proof • Latest Mos-Fets 
for stress free delivery into virtually any load • I-figh slew rate • Very low distortion • Aluminium 
cases ' MXF600 & MXF900 fan cooled with "D.0 Loudspeaker and thermal protection. 

USED THE WORLD OVER IN CLUBS. PLBS, CINEMAS, DISCOS ETC 

MXF200 VV19" 311" H37" 2U i 
MXF400 W19" D12" H5li" 3U 
MXF600 W19" D13" H5 /." 3U 
MXF900 W19" D14" H5 ii" 3U 

PRICES:- MXF200 £ 175.00 MXF400 £233.85 

MXF600 £ 329.00 MXF9C0 £449.15 
SPECIALIST CARRIER DEL £12.50 Each 

SIZES:-

OMP X03-S STEREO 3 WAY ACTNE CROSSOVER CHABLE 2-WAY 

(11il7l:\XT-U\ .././ BASS/MID (î'\ss 

CONFIGURED 3 WAY 

FEATURES:- 
Advanced 3-Way Stereo Active Cross-Over (Switchable two way), housed in a 19- s 1U case. 

Each channel has three level controls: Bass. Mid 8. Top. The removable front facia allows 

access to the programmable DIL switches to adjust the cross-over frequency: There are two 
versions available:-X03-S Bass-Mid 125/250/500Hz. Mid-Top 1 8/3/5kHz, all at 24 de per octave. 
X03 Bass-Mid 250500/800Hz, Md-Top 1.8/3/6kHz, ali at 24 dB per Octave. 
Please make sure you ask for the correct model when ordering. The 2/3 way selector switch-
es are also accessed Dy removing the front facia. Each stereo channel can be configured sep-

arately. Bass Invert Switches are incorporatec on each channel. Nominal 775mV input/output. 
Fully compatible with the OLIP Pack Amplifier and Modules. 

BOTH MCDELS PRICED AT :- £ 117.44 + £5.00 P&P 

/1Á3ib< MID/TOP \ 

2 WAY BASS/MID COMBINED 2 WAY MID/TOP COMBINED 

  Kenwood CS-4125 20Mhz Oscilloscope 
Inheriting Irk design concept of the higher-version models the CS-4100 
series 2-channel crscillo ;oopes provide exceltent Derformaitce for general 
purpose app'cations They feature high auaey components ensuring long 
m ter reliability illus relay attenuators which minimise the need for 

reslielibration. The CS-4100 Series «th excellent cost efficienizy were 
designed to meet the needs of engineers over the widest range of 

apo lications CS-4125 Price: £351.33 Free Delivery 

Kenwood FGE-1202 Programmable function generator 
Tie FGE-1202 Is a mc-oprocessor contolled programmable function .ien-
erator providing a full textured. accurate generator in compact low cost 
instrument. The design ricorporates an LED back lite 16x2t CD giving clear 
easily read characters. Tne main oteut has wave-shapes of sine. square. 
triangle and DC. The output frecitiency is continuously displayed along with 
the current edit parameters. As standard ari RS-232 interface allowing 
remote control via a computer . Oatput has offiet, amplitude and symmetry 
control.An external input al'ows for external sweep and modulation (AM and 
FM) Internal sweep is eso provided with a sweep rate of 20mS ro 
20Seconds with sweep nodes *g a rd In 

I For full specifications and more equipment view our web site 
at www.bkelec.corn and press the Test & Measurement button 

100 WATT ACTIVE SUB BASS AMPLIFIER PANEL 

malgi e 

FG E- 202 
Price: £280.83 
Free Delivery 

• 
_ 
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de,FLIGHTCASED 
111/# LOUDSPEAKERS 

*PRICES INCLUDE V.A.T. 

* PROMPT DELIVERY 

A new range of quality loudspeakers, designed to take advantage of 
latest loudspeaker tech' Mow and enclosure designs. AJt [' Wets 
ublise high quality studio cast aluminium loudspeakers with factory 

fitted gtilles, wide dispersion constant directivity horns. extruded aluminium corner protection and steel 
ball corners, ccmplimented with heavy duly bled. covering. The enclosures are fitted as standard with 
top hats for optional loudspeaker stands. lhe FC15-300 incorporates a large 16 X 6 inch horn. All 
cabinets are fitted with the latest Speakon connectors for your convenience and safety. 
Free models to choose from. 
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PLEASE NOTE:- POWER RATINGS 
QUOTED ARE IN WATTS R.M.S. FOR 
EACH INDIVIDUAL CABINET ALL 
ENCLOSURES ARE 8 OHMS 

rc
15=15 Inch speaker 
12=12 Inch speaker 

ibl FC15-300 WATTS Freq Range 35Hz-20kHz,Sens 101dB. Size H695 W502 D415mm 
Price:- £299.00 per pair 

ibl FC12-300 WATTS Freq Range 45Hz-20kHz. Sens 96dB, Size H600 W405 D300mm 
Price:- £249.00 per pair 

lb! FC12-200 WATTS Freq Range 401-12-20kHz, Sens 97dB. Size H600 W405 D300mm 
Price:- £199.00 per pair 

ibl FC12-100 WATTS Freq Range 45Hz-20kHz. Sens 100dB, Size H546 W380 0300mm 
Price:- £179.00 per pair 

ibl WM12-200 WATTS Freq Range 40Hz-20kHz, Sens 97dB, Size H418 W600 D385mm 
Price:- £125.00 Each 

SPECIALIST CARRIER DEL:- f12.50 per pair, wedge monitor £7.00 each 

Optional Metal Stands PR/CE:- £49.00 per pair Delivery:- £6.00 

10 INCH AND 12 INCH 100W RMS SUB BASS LOUDSPEAKERS 
TWO SUPERB SUB WOOFER LOUDSPEAKER DRIVERS TO ACCOMPANY OUR 
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 

12 NCH LOUDSPEAKER BSB12-100 10 INCH LOUDSPEAKER BSB1QL•I_IX1 

POWER 100W 
IMPEDANCE 8 OHMS 
SENSITIVITY 90dB 
WEIGHT 3.0Kg 
PRICE '224.95 
CARRIAGE £5.00 

• • • 

AN ACTIVE SUB BASS AMPLIFIER WITH A TRUE 100W 
RMS OUTPUT. SUPERB CONSTRUCTION WITH THE 
FACILITIES TO INTEGRATE SEEMLESSLY INTO MOST 
HI-FI OR HOME CINEMA SETUPS. USE THIS PANEL 
PLUS ONE OF OUR LOUDSPEAKERS TO MAKE YOUR 
OWN SUB WOOFER THAT WILL MATCH OP BEAT MOST 
COMMERCIALLY AVA.LABLE SUB WOOFERS. 

FEATURES:- • 100W 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 CONSTRUCTION 
• TENS OF THOUSANDS OF OUR PANELS ALREADY 
IN USE. • COMPLETE W'TH LEADS 

SPECIFICATIONS:-* POWER 100W RMS @ 8 OHMS FREO 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 ABOVE PANEL AVAILABLE >13313100/8 
8 OHM VERSION BSESI00/4 4 OHM VERSION BOTH PANELS ARE PRICED AT 
£117.44 + £5.00 P&P INCL. V.A.T 

DELIVERY CHARGES:- PLEASE INCLUDE AS ABOVE 
TO A MAX MUM AMOUNT £30.00. OFFICIAL ORDERS 

VISA FROM SCHOOL, COLLEGES GOVT.. PLCs ETC. PRICES 
INCLUSIVE OF V.A.T. SALES COUNTER. CRED.T CARD 
CRDERS ACCEPTED BY POST PHONE OR FAX. 

1.111. 

41 9 

POWER 100W 
IMPEDANCE 8 OHMS 
SENSITIVITY 89aB 
WEIGHT 2.3Kg 
PRICE f19.99 
CARRIAGE £5.00 

BUILT AND TESTED 
here modales now enioy a world-wide reputation for quality, reliability and performance at a reali,tic price Four 
 ls are avalable to suit the needs of the professional and hobby market .e. Industry, Leisure, Instrumental 
nd Hi fi etc When comparing pnces. NOTE that all models include toroidal power supply, integral heatsnk, 
lass fibre PC B. and drive circuits to power a compatible Vu meter All models are open and short orcud proof 

THOUSANDS OF 
•••-•rsan 

.-n- nnt.ouum-ca PURCHASED BY rrit./rcION/LL uStpf 
OMP/MF 100 Mos-Fet Output Power 110 watts 
R.M.S. into 4 ohms,freq_uency response 1Hz - 
100kHz -3dB, Damping Factor >300. Slew Rate 
45V/uS, T.H.D. typical 0.002%, Input Sensitivity 
500mV. S.N.R. 110dB. Size 300 x 123 x 60mm. 

Price:- £42.85 + £4.00 P&P 

OMP/MF 200 Mos-Fet Output Power: 200 watts 
R.M.S. into 4 ohms.freq_uency response 11-1z - 
100kHz -3dB, Damping Factor >300. Slew Rate 
50V/uS. TH b. typical 0.001%, Input Sensitivity 
500mV, S.N R. 110dB. Size 300 x 155 x 100n.m. 

Price:- £66.35 + £4.00 P&P 

OMP/MF 300 Mos-Fet Output Power 300 watts 
R.M.S. into 4 ohms,freq_uency response 1Hz - 
100kHz -3dB, Damping Factor >300, Slew Rate 
60V/uS, T.H.D. typical 0.001%, Input Sensitivity 
500mV, S.N.R. 110dB. Size 330 x 175 x 100nm. 

Price:- £83.75 + £5.00 P&P 

OMP/MF 450 Mos-Fet Output Power 450 watts 
R.M.S. into 4 ohms,freq_uency response 114z - 
100kHz -3dB, Damping Factor >300, Slew Rate 
75 ViuS, T.H.D. typical 0.001%, Input Sensitivity 
500mV, S.N.R. 110dB. Fan Cooled, D.C. 
Loudspeaker Protection. 2 Second Anti Thump 
Delay. Size 385 x 210 x 105mm. 

Price:- £135.85 + £6.00 P&P 

OMP/MF 1000 Mos-Fet Output Power 1000 watts 
R.M.S. into 2 ohms, frequency response 1Hz • 
100kHz -3dB, Damping Factor >300, Slew Rate 
75V/uS, T.H.D. typical 0.001%, Input Sensitivity 
500mV, S.N.R. 110dB. Fan Cooled, D.C. 
Loudspeaker Protection, 2 Second Anti Thump 
Delay. Size 422 x 300 x 125mm. 

Price:- £261.00 + £12.00 P&P 

NOTE MOS-FET MODULES ARE AVAILABLE ON TWO VERSIONS 
STANDAFC - INPUT SENS 500mV.BANDWID71-1 .0014-1z œ PEC 
(PROFESSIONAL EQUIPMENT 03fv1PATIBLE) • INPUT SIENS 
775mV, BANDWIDTH 504-1z OMER STANDARD OR PEC 

B.K. ELECTRONICS 
UNIT 1 COMET WAY, SOUTHEND-ON-SEA, 

ESSEX. SS2 6TR. 
TEL.: 01702-527572 FAX.: 01702-420243 

Web:- http://www.bkelec.com E-Mail sales@bkelec.com 
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'Electronics and Computing 

Princi les V7' 
s of 
ene 

ande nt. AC T 
Capac Inductan 
Signals, Attenuators, 
and Selectie, Oscill 
Application, Transisto heo Bipolar Transistor, Transistor 
Confiras_ations, Transistor Circ s, Field Effect Transistors, Operational 
Amp I' Theory and Applications, Sum and Difference Amplifiers. 

Electrical:-
DC and AC Power, SCR, Power Sup allege Regulators, 
Magnetism, Motors/Generators, Tran , Three Phase Systems. 

Digital Techniques:-
m. Logic glides, Flip Flops. Combinational Logic, Counters, Counting, Shift 

Registgers, Logic Interfacing, Timers, Boolean Algebra and DeMorgan's 
Theorems 

Microprocessors and PIC Microcontrollers:-
H.1,,K; Micro-Computei, Busses, A.L.U. Clock and Reset, Instructions 
¡ill(' Control, Memory Cells, ROM and RAM, Memory Addressing, 
Instructions, PIC Intr ion. PIC16F84 Architecture, PIC16C71 ND, 
Byte, Bit, Literal and al Instructions. 

ma Oa to 0.91 WIC• coolossaan 

Computer Science:-
Hardware Devices, Dat Data Files, Computer Systems. Data 
Handling. System Devi omputer Programming. Data Analysis. 
Binary Numbers, Bina ,_.tic. 

Digital Techniques:-
Logic Gates, Flip Flops, Combinational Logic, Counters, Counting, Shift:, 
Registers. Boolean & DeMorgan's Theorems. 

Microcomputers:-
Microprocessors, Basic Micro Computer, Busses, Memory Addressing, 
A.L.U, Clock and Reset, Instnietions and Control, Memory R/W, 
Addressing, Instructions 41, Ins ons #2, Instructions #3 

Mathematical> I, • f, 
Simple Numbers, Number Cony n, Nimber Types, Roots, Triangle 
Ratio's, Triangle Angles, Area, ce Area & Symmetry, Volume, 
Percentages, Ratio's, Fractions, ctors, Codes Angles, Laws, Algebra, 
Rules, Algebra, Rules, Powers. Simplifying, Equations, Graphing, Slope & 
Translation, Curies & Angle Conyei ,:ion, Physicleience. 

Person 
Educa 

(*Includes uni 

I user 

n* £2 

CS:-
tures, DC Current flow, Basic Electronics, Simple Dm 

g, Variable Voltages, Ohm's Law, DC Voltage, 
esistors, AC Measurements, AC Voltage 

eries/Parallel Circuits. Capacitance, 
ors, impedance, Communication System. 

/Active Filters, Tuned Circuits, Coupling 
, Cir it Theorems. Diode Theory, Diode 

easuremen Component Tes 
easurement, Corn ogue multi-

hematics:-
ple Numbers, Number Types, Roots, Trian 

,,Area, Surface Area and Symmetry, V 
s, Fractions, Vectors, Circle Angles, 

ers, Simplifying, Equations, Graphin 
Complex Numbers, Statistics, L 
Science 

nangle 
entages, 
Rules, Algebra 

raeation, Phase 
Prédictor, 

I user £99.95 +VAT 
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Computing:-
Hardware Devices, Data Structures, Data Files. Bi 
Arithmetic. 

Toolbox:-
DC Calculations, AC Calculations, Numbers, Applicati 
Self-Assessment Questions:-
DC, AC, Power, Semi-Conductors. Op-Amps, Digital, Ma 
Components and Equipment Picture Diction 
High quality digital camera images and explanatory text. 

n* £299.95 +VAT (*Includes unlimited multi-user site licence.) 
ctive PC based courses on CD-RUM for Windows '95, -98, N I and 2000 
, Visit www.eptsoft.com or telephone for full details. 

limited. Pump House, Lockram Lane. Witham, Essex. UK. CM8 2BJ. 
-;x: +44 (0)870 0509660. Email: info©eptsoft.com. Switch. Delta. Visa and MasterCard 

accepted. No additional postage or airmail charges. 




