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Colour CCTV camera, 8mm lens, 12V d.c. 200mA 582x628
Resolution 380 lines Automatic aperture lens Mirror function PAL
Back Light Compensation MLR, 100x40x40mm. Ref EE2 £69

Buittin Audio .15lux CCD camera 12V d.c. 200mA 480 lines
s/n ratio >48db 1v P-P output 110x60x50mm. Ref EE1 £99

-

L d
Metal CCTV camera housings for internal or external use. Made
from aluminium and plastic they are suitable for mounting body
cameras in. Available in two sizes 1 — 100x10x170mm and 2 -
100x70x280mm. Ref EE6 £22 EE7 £26 multi-position brackets.
Ref EES £8

}

Excellent quality multi-purposeTV/TFT screen, works as just a
LCD colour monitor with any of our CCTV cameras or as a
conventional TV. Ideal for use in boats and caravans 49.7MHz-
91.75MHz VHF channels 1-5,168.25MHz-222.75MHz VHF
channels 6-12, 471.25MHz-869.75MHz, Cable channels
112.325MHz-166.75MHz Z1-Z7, Cable channels 224.25MHz-
446.75MHz Z8-Z35 5" colour screen. Audio output 150mW.
Connections, external aerial, earphone jack, audio/video input,
12V d.c. or mains, Accessores supplied Power supply, Remote
control, Cigar lead power supply, Headphone Stand/bracket. 5"
model £139 Ref EE9, 6" model £149. Ref EE10
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Fully cased IR light source suitable for CCTV applications. The unit
measures 10x10x150mm, 1s mains operated and contains 54 infra-
red LEDs. Designed to mount on a standard CCTV camera bracket.
The unit also contains a daylight sensor that will only activate the
infra red famp when the light level drops below a preset level. The
infrared lamp 15 suitable for indoor or axterior use, typlcal useage
would be to provide additional IR illumination for CCTV cameras.
£49. Ref EE11
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This device is mains operated and dzsigned to be used with a
standard CCTV camera causing it to scan. The black clips can be
moved to adjust the span angle, the motor reversing when it
detects a clip. With the clips removed the scanner will rotate
constantly at approx 2.3rpm. 75x75x80mm £23. Ref EE12

-
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Colour CCTV Camera measures 60x45mm and has a built in light
level detector and 12 IR LEDs .2 lux 12 IR LEDs 12V d.c. Bracket
Easy connect leads £69. Ref EE15

R ‘17

A high quality external colour CCTV camera with built in Infra-red
LEDs measuring 60x60x60mm Easy connect leads colour
Waterproof PAL 1/4' CCD 542x588 pixels 420 lines .05 lux 3.6mm
F2 78 deg lens 12V d.c. 400mA Built in light level sensor. £99. Ref
EE13

27/

A small compact colour CCTV camera measuring just
35x28x30mm (camera body) Camera is supplied complete with
mounting bracket, microphone and easy connect leads. Buik in
audio. Colour 380 fine resolution PAL 0.2 us +18db sensitivity.
Eftective pixels 628x582 Power source 6-12V d.c. Power
consumption 200mW £36. Ret EE16
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Complete wireless CCTV sytem with video. Kit comprises pinhole
colour camera with simple battery connection and a receiver with
video output. 380 lines colour 2.4GHz 3 lux 6-12V d.c. manual
tuning Available in two versions, pinhole and standard. £79
(pinhole) Ret EE17, £79 (standard). Ref EE18
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Small transmitter designed to transmit audio and video signals on
2.4GHz. Unit measures 45x35x10mm.Ideal for assembly into
covert CCTV systems Easy connect leads Audio and video inout
12V d.c. Complete with aerial Selectable channel switch £30. Ref
EE19

2.4GHz wireless receiver Fully cased audio and video 2.4GHz
wireless receiver ~90x140x30mm, metal case, 4 channel, 12V d.c.
Adjustable time delay. 4s, 8s, 12s, 16s. £45. Ref EE20

Colour pinhole cctv camera module with audio Compact colour
pinhole camera measuring just 20x20x20mm, built-in audio and
easy connect leads PAL CMOS sensor 6-9V d.c. Effective Pixels
628x582 lllummnation 2 |ux Definition >240 Signal/noise ratio
>40db Power consumption 200mW £35. Ret £35

Self-cocking pistol plcr002 crossbow with metal body. Self-cocking
for precise string alignment Aluminium ailoy construction High tec
fibre glass limbs Automatic satety catch Supplied with three boits
Track style for greater accuracy. Adjustable rearsight 5Cib
drawweight 150ft sec velocity Break action 17" string 30m range
£21.65 Ref PLCR002 INFRA-RED FILM 6" square piece of
flexible infra-red film that will only allow IR hight through. Perfect for
converting ordinary torches, lights, headlights etc to infra-red
output only using standard light bulbs Easily cut to shape. 6"
square £15. Ref IRF2 or a 127 sq for £29 IRF2A NEW 12V 12"
SQUARE SOLAR PANEL Keviar backed, 3wat! output. Copper
stnps for easy solder connections £14.99. Ref 15P42 PACK OF 4
JUST £39.95. REF 15P42SP

~
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Dummy CCTV cameras These motorsed cameras will work either on
2 AA batteries or with a standard DC adapter (not supplied) They have
a builtin movemnent detector that will activate the camera if movement
is detected causing the camera to ‘pan’ Good deterrent. Camera
measures 20cm high, supplied with rawl plugs and fixing screws.
Camera also has a flashing red LED built in. £9.95. Ref CAMERAB

BULL GROUP LTD

UNIT D, HENFIELD BUSINESS PARK,
HENFIELD, SUSSEX BN5 9SL
TERMS: CASH, PO OR CHEQUE WITH ORDER
PLUS £5.50 P&P (UK) PLUS VAT.

24 HOUR SERVICE £7.50 (UK) PLUS VAT.
OVERSEAS ORDERS AT COST PLUS £3.50

(ACCESS/VISA/SWITCH ACCEPTED)
'phone: 01273 491490 Fax 491813

Sales@bullnet.co.uk

POWERSAFE DEEP CYCLE BATTERIES
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6V 100AH NOW ONLY £19 EACH
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We also have some used 2.3AH 12V (same as above) these are
tested and in good condition and available at an extremely good
price for bulk buyers. box of 30 just £49.99. Ref SLB23C

Aiptek Pocket DV Up to 2000 still pics before requiring downtoadl!'
The all new Pocket DV, it's amazing . . . such advanced technology.
such a tiny size - yous will be the envy of your friends!! This camera
will take up to 3.5 minutes of Video and Audib, up to 2000 digital
still pictures or 30 minutes of voice recording! Then just connect it
to your PC via the USB cable (Supplied) and after transferring the
data you can start all over again!! £69. Ret POCKETDV

The smallest PMR446 radios currently  available
(54x87x37mm).These tiny handheld PMR radios not only look
great, but they are user friendly & packed with features including
VOX, Scan & Dual Watch. Priced at £59.99 PER PAIR they are
excellent value for money. Our new favourite PMR radios! Standby:
- 35 hours Includes: — 2 x Radios, 2 x Belt Clips & 2 x Carry Strap
£59.95 Ref ALAM1 Or supplied with 2 sets of rechargeable
batteries and two mains chargers £84.99. Ref Alan2

Beltronics BEL550 Euroradarand GATSO detector Claimed
Detection Range: GATSO up 400m. Radar & Laser guns up to 3
miles Detects GATSD speed cameras at least 200 metres away,
plenty of time 10 adjust your speed £319. Ref BEL550

-
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Fully Portable — Use anywhere Six automatic programmer for full
body pain relief, shoulder pain, back/neck pain, aching joints,
rheumatic pain, sposts injuries EFFECTIVE DRUG FREE PAIN
RELIEF TENS (Transcutaneous Electrical Nerve Stimulation) units
are widely used in hospitals, clinics :hroughout the United
Kingdom for effective drug free pain relief. This compact unit is
now approved for home use. TENS works by stimulating nerves
close 10 the skin releasing endorphins (natures anesthetics) and
helping to block the pain signals sent to the brain. Relief can begin
within minutes, and & 30 minute treatment can give up 12 hours
reliet or more. TheTENS mini Microprocessors offer six types of
automatic programme for shoulder pain, back/neck pain, aching
joints, Rheumatic pain, migraines headaches, sports injuries,
period pain. In fact al over body treatment. Will not interfere with
existing medication. Not suitable for anyone with a heart
pacemaker. Batteries supplied. £19.95 Ref TEM327 Spare pack of
electrodes £5.99. Ret TEN327X

SHOP ONLINE
AT
WWW.BULLNET.CO.UK
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ALARM SYSTEM FAULT FINDER by Mike Richards 524
A low-cost design that helps locate intermittent sensor faults, silently!

EPE PIC MET OFFICE - Part 1 by John Becker 532
Totally solid-state alternative to seaweed and proverbs!

INGENUITY UNLIMITED - Sharing your Ideas with others 543
Audio Noise Gererator; Day-Night Switch

MASTER/SLAVE INTERCOM by Owen Bishop 545

Nothing mobile or wireless about this chat line! Another in our occasional

Top Tenner series of simple low-cost circuits

ELECTRONIC TWO-UP by Owen Bishop 547
Chance your luck with this novel variant of a “down-under” game.

A second Top-Tenner to enjoy this month!

PRACTICAL RADIO CIRCUITS - Part 3. Regenerative Recelvers 568
by Raymond Haigh

Another practical circuit for the set builder and experimenter

Series and Features

INTERFACE by Robert Penfold 530
Optical heart-rate sensing interface for your PC

TECHNO TALK by Andy Emmerson 542
Connected homes — networked domestic automation and entertainment

NET WORK - THE INTERNET PAGE surfed by Alan Winstanley 550
Introducing our new updated web site

DIGITAL COMMAND CONTROL FOR MODEL TRAINS

by John Waller 557
How the computer age has caught up with controlling model trains

CIRCUIT SURGERY by Alan Winstaniey and lan Bell 562
A brief introduction to SPICE while solving an inverter problem

NEW TECHNOLOGY UPDATE by lan Poole 567

Super-cool diamonds may be a major milestone in
superconductor development
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r—— A wide range of CD-ROMs for hobbyists, students and engineers
DIRECT BOOK SERVICE 576
N A wide range of technical books available by mail order, plus more CD-ROMs
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Visit our website
www.distel.co.uk

GIANT 10” 7-SEGMENT DISPLAYS
A buk purchase enables us to bring to you these
L

T sogment dipleys

ysweo(‘Evum

For an excellent DIY practical article, see the
Practical Electronics’ magazine. ideal School / College

ect. Supplied in good RFE condtion, complete with data sheet
Lessthan 30% Only £29.95¢) or 4 / £99, 00(0)
makers price Order RW44

THE AMAZING TELEBOX

TV SOUND &
VIDEO TUNER

CABLE COMPATIBLE "

L

Convens your colour monitor into a QUALITY COLOUR TV!!
The TELEBOX sananrawveﬂllytmedmnspowevedwtmrngal

THE ORIGINAL SURPLUS WONDERLAND!

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS
IC's -TRANSISTORS - DIODES

OBSOLETE - SHORT SUPPLY - BULK

10,000,000 items EX STOCK
For MAJOR savinGgs
CALL or see web site www.distel.co.uk

COMPUTER MONITOR SPECIALS

Legacy products
High spec genuine multysync.
CGA, EGA, VGA, SVGA

Mitsubishi FA3415ETKL 14" SVGA Muitisync colour monitor with fine 0.2
dotptmubeandrwo!mondlozrtxms A variety of

inputs allows connection to a host of computers including
IBM PC's in CGA, EGA, VGA & SVGA modes, BBC,
COMMODORE i
ARCHIMEDES 3
faceplate, text switching and LOW RADIATION MPR
specnﬁtmon Fuly guaranteed, in EXCELLENT fitle
& Swivel Base £4.75

VA cabe o IBM PG e Only £129

Order as
CG73
External cables for other types of computers available - CALL

Generic LOW COST SVGA Monitors

We choose the make, which includes Compagq,

3:: aﬁg%d pkmg ; % or SCART input. The composite \&01%3 OUN Mitsubishi, IBM, etc. Su;;plled ready to run with all
taTrot "”‘I y "'de° ecorders, aliowing reception (TElfdwux.’ cables, Standard RTB 90 day guarantee.
NB)Ptmumoncomolsonlhefrornpanelalowreoepnmda tuneable 14” 15” 17”

‘off air UHF colour television channeis. TELEBOX MB covers virtually al tele-

vion foquerioes VHE and UHF inciuding the HYPERBAND es used £59.00 £69.00 £79.00
most cable TV op ideal for video

PIP (pldure in picture) setups. For complete compatibilty - even for montors Supplied in good used condition. Shipping code (D)

sound — an integral 4 watt audio ampiifier and low level Hi Fi audio out-
pui are provided as standard. Brand new - fully quaranteed.

TELEBOX ST for composite video input type monitors £36.95
TELEBOX STL 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 / hyperband signal reception Telebox MB should be con-
nected to a cable type service. Shipping on all Telebox s, code (B)

VIDEO MONITORS

PHILIPS HCS35 (same stgle as CMB8833) afttractively styled 14"
colour monitor with both RGB and standard composite 15.625
Khz video inputs via SCART socket and separate phono jacks.
Integral audio power amp snd speaker for all audio visual uses.
Wilt connect direct to Am: a and Atari BBC computers. Ideal for ail

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

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

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

x 52 mm enable full tuning control via a simple 3 wire link to an IBM

pc type computer. Supplied complete with simple working program
and documentation. Requires +12V & + 5V DC to operate.

BRAND NEW - Order as MY00. Only £39.95 code (B)
See www.dlistel.co.uk/data_my00.htm for picture + full details

HARD DISK DRIVES 2%" - 14" |

2%" TOSHIBA MK1002MAV 1.1Gb laptop(12.5 mm H) New £59.95
2%" TOSHIBA MK4313MAT 4.3Gb laptop (8.2 mm H) New£105.00
2%" TOSHIBAMK6409MAV 6.1Gb taptop (12.7 mm H) New £98.00
2%" TOSHIBA MK1614GAV 18 Gb laptop (12 mm H) Newf£149.95
2'%" to 3%." conversion kit for Pc's, complete with connectors £15.95
3%" COMPAQ 313706-B21 (IBM) 9 gb ULT/SCSI3  New £199.00
3%" FUJI FK-309-26 20mb MFM I/F RFE £59.95
3%° CONNER CP3024 20 mb IDE I/F (or equiv.) RFE
3%" CONNER CP3044 40 mb IDE I/F (or equiv.) RFE

3%° QUANTUM 40S Prodri ve 42mb SCSI I/F, New RFE  £49.00
5%" MINISCRIBE 3425 20mb MFM I/F (or equiv.) RFE £49.95
5% SEAGATE ST-238R 30 mb RLL I/F Refurb £69.95
5%" CDC 94205-51 40mb HH MFM I/F RFE tested £69.95

5%° HP 97548 850 Mb SCS| RFE tested 99,

5%" HP C3010 2 Gbyte SCS| differential RFE tested £195.00
8" NEC D2246 85 Mb SMD interface. New 99.00
8"  FUJITSU M2322K 160Mb SMD I/F RFE tested £195.00
8" FUJITSU M2392K 2 Gb SMD I/F RFE tested £345.00

Many other floppy & H drives, IDE, SCSI. ESDI etc from stock,
see webslite for full stock list. Shlpplng on all drives is code

MITSUBISHI FA3445ETKL 14" Ind. spec SVGA monitors
FARNELL 0-60V DC @ 50 Am 85 bench Power Supplies
FARNELL AP3080 0-30V DC @ 80 Amps, bench Suppy
KINGSHILL CZ403/1 0-50V @ DC 200 Amps - NEW

1kW 0 400 kW - 400 Hz 3 power sources - ex stock

1BM 8230 Type 1, Token ring base unit driver

Wayne Kerr RA200 Audio frequency response ana'yser

INFODEC 1U, 24 port, RJ45 network patchpanels. #TH93 £49
3COM 16670 12 Port Ethernet hub - RJ45 connectors #LD97 £69
3COM 16671 24 Port Ethernet hub - RJ45 connectors £89
3COM 16700 8 Port Ethernet hub - RJ45 connectors NEW £39
IBM 53F5501 Token Ring ICS 20 port lobe modules £POA
IBM MAU Token ring distribution panel 8228-23-5050N £45
AIM 501 Low distortion Oscillator 9Hz to 330Khz, IEEE IO £550
ALLGON 8360.11805-1880 MHz hybrid power combine-s £250
Trend DSA 274 Data Analyser with G703(2M) 64 i/o £POA
Marconl 6310 Programmable 2 to 22 GHz sweep generator £4500
Marconi 2022C 10KHz-1GHz RF signal generator £1550
HP1650B Logic Analyser

HP3781A Pattern generator & HP3782A Error Detector
HP6621A Dual Programmable GPIB PSU 0-7 V 160 watts
HP6264 Rack mount variable 0-20V @ 20A metered PSU
HPS54121A DC to 22 GHz four channel test set

HP8130A opt 020 300 MHz pulse generator, GPIB etc
HP A1, AO 8 pen HPGL high speed drum plotters - from
HP DRAFTMASTER 1 Bgen high speed plolter

EG+G Brookdeal 95035C Precision lock in amp

Keithley 590 CV capacitor / voitage analyser

Racal ICR40 dual 40 channel voice recorder system
Fiskers 45KVA 3 ph On Line UPS — New batteries
Emerson AP130 2.5KVA industrial spec.UPS

Mann Tally MT645 Hi%;\ speed line printer

Intel SBC 486/133SE Multibus 486 system. 8Mb Ram

£3750
£POA
£1800

£475
£POA
£7900

£550

£750
£1800
£POA
£3750

video ing / 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 - guaranteed
Dimensions: W14~ x Hiswe x15%-p.  ONly £99.00

PHILIPS HCS31 Ultra compact 9" colour video monitor with stan-
dard composite 15.625 Khz video input via SCART socket. Ideal
for ali monitoring / security applications. High quality, ex-equipment
fully tested & guaranteed (possible minor screen burns). In attractive
%Jare black plastic case measuring W10" x H10" x 13%" D. 240 V

mains powered. Only £79.00 (o)

INDUSTRIAL COMPUTERS

Tiny shoebox sized industrial 40 Mhz 386 PC system measuring
only (mm) 266 w X 88 h X 272 d. Ideal for dedicated control
applications running DOS, Linux or even Windows ! Steel case
contains 85 to 265 V AC 50 / 60 hz 70 Watt PSU, a 3 slot ISA
passive backplane and a Rocky 318 (PC104) standard, sin g
board computer with 8 MByte NON VOLATILE solid state 'Disk
On Chip' RAMDISK. System comprises: Rocky 318 (PC104) SBC
ISA card with 40MHz ALi 386SX CPU, 72 pin SIMM siot with 16
Mbyte SIMM, AMI BIOS, battery backed up real time clock. 2 x 9
pin D 16550 serial ports. EPP/ECP printer port, mini DIN key-
board connector, floppy port, IDE port for hard drives up to 528
MByte capacity, watchdog timer and PC/104 bus socket. The 8
MByte solid state 'disk on a chip' has its own BIOS, and can be
fdisked, formatted & booted. Supplied BRAND NEW fully tested
and guaranteed. For full data see featured item on website. Order

as Q%& s of applications inc: Only £99.00 (0)

firewall, routers, robotics etc
ked NEW, items in

MS Unless
n are pre owned.

this sect
HP6030A 0-200V DC @ 17 Amps bench power supply g ?gg

Intel SBC 486/125C08 Enhanced Multibus (MSA) New
Nikon HFX-11 (Ephiphot) exposure control unit £1450
PHILIPS PMS5518 pro. TV signal generator £1250
M:uzrola VME Bus Boards & Components List. SAE / CALL

£650
£1950
£1250

£2950
£500

Trio 0-18 vdc linear, metered 30 amp bench PSU. New
Fujitsu M3041R 600 LPM high speed band printer
Fujitsu M3041D 600 LPM printer with network interface
Siemens K4400 64Kb to 140Mb demux analyser
Perkin Elmer 299B Infrared spectrophotometer

Perkin Elmer 597 Infrared spectroghotometer £3500
VG Electronics 1035 TELETEXT Decoding Margm Meter £3250
LightBand 60 output high spec 2u rack mount Video VDA's £495
Sekonic SD 150H 18 channel digital Hybrid chart recorder £1995
B&K 2633 Microphone pre amp £300
Taylor Hobson Tallysurf amplifier / recorder £750
ADC $S200 Carbon dioxide gas detector / monitor £1450
BBC AM20/3 PPM Meter (Ernest Turner) + drive electronics £75
ANRITSU 9654A Optical DC-2.5G/b waveform monitor £5650
ANRITSU ML93A optical power meter £
ANRITSU Fibre optic characteristic test set

R&S FTD2Z Dual sound unit

R&S SBUF-E1 Vision modulator

WILTRON 6630B 12.4 / 20GHz RF sweep generator

TEK 2445 150 MHz 4 trace oscilloscope

TEK 2465 300 Mhz 300 MH2 oscilloscope rack mount £1955
TEK TDS380 400Mhz digital realtime + disk drive, FFT etc  £2900
TEK TDS524A 500Mhz digital realtime + colour display etc £5100
HP3585A Opt 907 20Hz to 40 Mhz spectrum analyser £3950
PHILIPS PW1730/10 60KV XRAY generator & accessories £POA
VARIACS - Large range from stock - call or see our website
CLAUDE LYONS 12A 240V single phase auto. volt. regs £325

Surplus always
wanted for cash!

19" RACK CABINETS

Europe’s Largest Stocks of
quality rack cabinets,

enclosures and accessories.
Over 1000 Racks from stock

(o'b\‘é%
qfi«

This month’s special
33/42/47 U - High Quality
All steel Rack Cabinets

Made by Eurocrstt Enclosures Ltd to the highest possibie
spec, rack features sll steel construction with
removable side, front and back doors. Front and
back doors are hinged for easy access and all *
lockable with five secure 5 lever barret 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 remain unobtrusive.
Internally the rack features fully slotted reinforced |
vertical fixing members to take the heaviest of
19” rack equipment. The two movable vertical |
fixing struts (extras available) are pre punched for |'
standard ca?e nuts’. A mains distribution
panel internaily mounted to the bottom rear, pro-
vides 8 x IEC 3 pin Euro sockets and 1 x 13 amp 3
pin switched utility socket. Overall ventitation is pro-

vided by fully louvered back door and double skinned top section with
top and side louvres. The top panel may be removed for fiting of
integral fans to the sub plate etc. Other features include: ‘itted cas-
tors and floor levelers, pregunched utility panel at lower <ear for cable
/ connector access etc. Supplied in excellent, slightly used candi-
tion with keys. Colour Royal blue. some grey available - CALL - Can
be supplied in many other configurations.

33U 42U
Order as BC44 | Order as DT20
External dimensions|External dimensions
mm=1625H x 635D x|mm=2019H x 635D x
603 W. (64" H x 25" D|603 W. (79.5" H x 25"
x23%" W) Dx23% W)
Only Only Only

£245 | £345 | £410

Call for shipping quotation
COLOUR CCD CAMERAS

Undoubtedly a mirscle of modern technology & our S G
special buying gower ! A quality product featuring 4" f'
a fully cased COLOUR CCD camera at a give away Y
price ! Unit features full autolight sensing for use in low 9
light & hI?h light spplications.
A 10 mm tixed focus wide angle lens
ives excellent focus and resolution
rom close up to long range. The com-
& Posite video output will connect lo an:
P/’ composite monitor or TV (via SCAR
& socket) and most video recorcers. Unit
runs from 12V DC so ideal for seaurity &
portable spplications where mains
power not available. Overall dimensions
66 mm wide x 117 deep x 43 high. Supplied BRAND NEW & fully
guaranteed with user data. 100's of applications includ-ng Security,
Home Video, Web TV, Web Cams etc, etc.

Order as LK33 ~ ONLY £79.00 or 2 for £149.00 (s

47U
Order as RV36
Externa. dimensions
mm=2019H x 635D x
603 W. (88"H x 25" D
x 23%" W)

SOFTWARE SPECIALS

NT4 WorkStation, complete with service pack 3
and licence - OEM packaged. ONLY £89.00 s

ENCARTA 95 - CDROM, Not the latest - but at this price !
DOS 5.0 on 3%" disks with concise books c/w QBasic .
Windows for WOrk%noups 3.11+ Dos 6.22 on 3.5" disks
Windows 95 COROM Only - No Licence -

£7.95
£14.95
£65.00
£19.95

Wordperfect 6 for DOS supplied on 3'%" disks with manual £24.95

SOLID STATE LASERS

Visible red, 670nm laser diode assembly. Unit runs from 5V DC at
approx 50 mA. Orginally made for continuous use in induszrial bar-
code scanners, the laser is mounted in a removable sofid alumini-
um block, which functions as a heatsink and rigid optical mrount.
Dims of block are 50 w x 50 d x 15 h mm. Integral features include
over temperature shutdown, current control, laser OK ouput, anc
gated TTL ON / OFF. Many uses for experimental optics, comms &
lightshows etc. Supplied complete with data sheet.

Order as TD91 ONLY £24.95 (a5

DC POWER SUPPLIES

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

RELAYS - 200,000 FROM STOCK

Save ££££'s by choosing your next relay from our Massive Stocks
covering types such as lllrary Octal, Cradle, Hermetically Seaind,
Continental, Contactors, Time Delay, Reed, Mercury Wetted, Solid
State, Printed Circuit Mounting etc., CALL or see our web site
www.distel.co.uk for more information. Many obsolete types from
stock. Save ££££'s

ears

ALL MAIL TO
Dept PE, 29 / 35 Osborne Rd

Thornton Heath

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

www.distel

emall = admin@dls

over £100 are subject to 7

18 Million Items On Line Now !
rSgn

Seowe She

Secure ordering, Pictures, information

.co.uk

CALL. ngoo@stwmm%armld

ys. All guarantees on a retum 10 base basis. Al ngmv%ervedlomangepnoes
volume. Top CASH prices paid for surplus goods. All trademarks, tradenames efc acknowledged. ©

ALL g ENQUIRIES

0208 653 3333

FAX 0208 653 8888

tel.co.uk

AllpnoesforUKManlam UK customers add 17.5% VAT to TOTAL order amount. Minimum order £10. Bona Fide account orders
and Local Authorities - minimum account order £50.
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NEXT MONTH

PIC-A-COLOUR

Readers may remember some years ago there was a popular
board game called Mastermind — the one with a photograph
of a bearded gentleman and an oriental lady on the box. It
was a two-player game and the object was for one person to
secretly create a colour code using four coloured pegs, the
other person then had to try and guess the colours by putting
four coloured pegs into a board full of holes.

The original board game is still available and there have been
various commercial electronic versions of the game over the
years. PIC-A-Colour is an attempt to emulate the principle of
the original game using a PIC microcontroller. In this version
the player pits their wits against the PIC, which creates a
secret random colour code, the player then has ten attempts
to try and guess the code. After each guess the PIC gives the
player clues as to how close they got to cracking the code
using a seven-segment display.

PIC-A-Colour uses four l.e.d.s, each of which can give four

colours, providing 256 possible combinations. The game is

addictive and now only requires one player. There is plenty of scope for the constructor to modify the procgram to
increase the difficulty, if required, and some ideas for doing this are given in the article.

USING THE PIC’S HIGH COMMAND

On the PIC16FXx series of microcontrollers both program
memory and data memory are segmented. Program memory is
divided into pages and data memory into banks, and fully
accessing them requires the correct use of the PCLATH and

TWO MORE
TOP TENNERS

PRIORITY REFEREE

In so many competitive games, such as ‘Snap’
and various quizzes, the winner is the person
who is the first to respond. Too often, this turns
out to be the person who shouts the loudest!
This is clearly unfair and the aim of this circuit
is to decide which of two players was really the
first.

VIBRATION ALARM

Protect your possessions — bike, briefcase,
computer etc. — with this easy-to-build
versatile alarm.

PLUS

STATUS registers.

MPASM and TK3 (from version 1.4 onwards} assemblers
provide a feature that greatly simplifies the task of
programming PCLATH — the HIGH operator. For those
statements that have been assigned a label in a program, the
operator HIGH can be used in conjunction with this label to
cause the assembler to return the most significant part of the
address of the memory location corresponding to the {abel.
This can then be used to automatically set PCLATH without
further user intervention.

This technique is recommended wherever possible in any
program that could ever conceivably grow to more than 2K
program words long, and this article explains how fo use it.

PIC MET OFFICE - PART 2
PRACTICAL RADIO CIRCUITS - PART 4

NO ONE DOES IT BETTER

EVERYDAY \

PRACTICAL
EM SS UGN

=

1

B DON'T MISS AN
1 ISSUE - PLACE YOUR
C) ORDER NOW!

Demand is bound to be high

Everyday Practical Electronics, August 2003

515



CM23 4WP

Quasar Electronics Limited
PO Box 6935, Bishops Stortford,

Tel: 0870 246 1826
Fax: 0870 460 1045
E-mail: sales@quasarelectronics.com

Add £2.00 P&P to all UK orders. 1st Class Recorded - £4. VISA
Next day (insured £250) - £7. Europe - £5. Rest of Worid - £10.
We accept all major credit/debit cards. Make cheques/PO’s
payable to Quasar Electronics Limited.

Prices include 17.5% VAT. MAIL ORDER ONLY.

Free catalogue with order or send 2 x 1st class stamps
(refundable) for details of over 300 kits and publications.

SUROCARD
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=
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electronics

PIC & ATMEL Programmers

We have a wide range of low cost PIC and
ATMEL Programmers. Complete range and
documentation available from our web site.

Programmer Accessories:

40-pin Wide ZIF socket (ZIF40W) £15.00
Power supply (PSU201) £5.95

Leads: Parallel (LEAD108) £4.95 / Serial
(LEAD76) £4.95/ USB (LEADUAA) £4.95

NEW! USB 'Ali-Flash' PIC Programmer
USB PIC programmer for all
‘Flash’ devices. No external
power supply making it truly
portable. Supplied complete
with 40-pin wide-slot ZIF socket,
box and Windows Software.

Kit Order Code: 3128KT - £49.95
Assembled Order Code: AS3128 - £54.95

Enhanced “PICALL” ISP PIC Programmer
Will program virtually ALL 8
to 40 pin PICs plus certain
ATMEL AVR, SCENIX SX

H < ) and EEPROM 24C devices.

= Also supports In System
Programmmg (ISP) for PIC and ATMEL

AVRs. Free software. Blank chip auto detect

for super fast bulk programming. Requires a

40-pin wide ZIF socket (not included)

Kit Order Code: 3144KT - £54.95

Assembled Order Code: AS3144 - £59.95

ATMEL 89xxxx Programmer
Uses serial port. No spe-
cial programming software
required. 4 LED's display
the status. ZIF sockets not
included. Supply: 16VDC.
Kit Order Code: 3123KT - £29.95
Assembled Order Code: AS3123 - £34.95

NEW! USB & Serial Port PIC Programmer

USB/Serial connection makes

. it ideal for field use. Free

9x/NT/2000 Windows software.
bo Call or see website for PICs
“*supported. ZIF socket not incl.
Kit Order Code: 3149KT - £29.95
Assembled Order Code: AS3149 - £44.95

Introduction to PIC Programming
Go from a complete PIC /
beginner to burning your
first PIC and writing your
own code in no time!
Includes a 49 page step-
by-step Tutorial Manual, Programming Hard-
ware (with LED bench testing section), Win
3.11—XP Programming Software (will Pro-
gram, Read, Verify & Erase), and a rewritable
PIC16F84A that you can use with different
code (4 detailed examples provided for you to
learn from). Connects to PC parallel port.

Kit Order Code: 3081KT - £14.95

Assembled Order Code: AS3081 - £24.95

CREDIT CARD
SALES

ABC Mini Microcontroller Board
Currently learning
about microcontrof-
lers? Need to do more
than flash a LED or
sound a buzzer?

The ABC Mini Starter
Kitis based on AT-
MELs AVR 8535 RISC
technology and will ABC Mini Start Pack
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 micro-
controller, as well as the ease with which
the board can be "designed-in" to a project.
The ABC Mini STARTER PACK includes
everything you need to get up and experi-
menting right away. On the hardware side,
there's a pre-assembled ABC Mini Board
with parallel and serial cables for connec-
tion to your PC. Windows software included
on CD-ROM features an Assembler, BASIC
compiler and in-system programmer.

Order Code ABCMINISP - £54.95

The ABC Mini boards only can also be pur-
chased separately at £34.95 each.

Controllers & Loggers

Here are just a few of the controller and
data acquisition and control units we have.
See website for full details. Suitable PSU
for all units: Order Code PSU203 £9.95

Rolling Code 4-Channel UHF Remote
State-of-the-Art. High secu- r
rity. 4 channels. Momentary
or latching relay output.
Range up to 40m. Up to 15
Tx's can be learnt by one Rx
(kit includes one Tx but more
available separately). 4 indicator LED * s,
Rx: PCB 77x85mm, 12VDC/6mA (standby).
Two & Ten Channel versions also available.
Kit Order Code: 3180KT - £41.95
Assembled Order Code: AS3180 - £49.95

Computer Temperature Data Logger
Serial port 4-channel tem-
perature logger. °C or °F.
Continuously logs up to 4
separate sensors located
; 200m+ from board. Wide
& range of free software
applications for storing/using data. PCB just
38x38mm. Powered by PC. Includes one
DS1820 sensor and four header cables.
Kit Order Code: 3145KT - £22.95
Assembled Order Code: AS3145 - £29.95
Additional DS1820 Sensors - £3.95 each

Most items are available in kit form (KT suffix)

or pre-assembled and ready for use (AS prefix).

717 7168

NEW! DTMF Telephone Relay Switcher
Call your phone number
using a DTMF phone from
anywhere in the world and
remotely turn on/off any of
the 4 relays as desired.
User settable Security Password Anti-
Tamper, Rings to Answer, Auto Hang-up and
Lockout. Includes plastic case. 130 x 110 x
30mm. Power: 12VDC.

Kit Order Code: 3140KT - £39.95

Assembled Order Code: AS3140 - £59.95

Serial Port Isolated I/0 Module

& Computer controlled 8
channel relay board.
5A mains rated relay
outputs and 4 opto-
isolated digital inputs
(for monitoring switch
states, etc). Useful in a variety of control and
sensing applications. Programmed via serial
port (use our new Windows interface, termi-
nal emulator or batch files). Serial cable can
be up to 35m long. Once programmed, unit
can operate without PC. Includes plastic case
130x100x30mm. Power: 12VDC/500mA.

Kit Order Code: 3108KT - £54.95
Assembled Order Code: AS3108 - £64.95

L}

Infrared RC 12-Channel Relay Board
Control 12 onboard relays
with included infrared remote
control unit. Toggle or mo-
mentary. 15m+ range. 112 x
122mm. Supply: 12VDC/0.5A
Kit Order Code: 3142KT - £44.95

Assembled Order Code: AS3142 - £64.95

PC Data Acquisition & Control Unit
Monitor and log a
mixture of analogue
and digital inputs and
control external de-
vices via the ana-
logue and digital
outputs. Monitor pressure, temperature Irght
intensity, weight, switch state, movement,
relays, etc. with the appropriate sensors (not
supplied). Data-can be processed, stored and
the results used to control devices such as
motors, sirens, relays, servo motors (up to
11) and two stepper motors.

Features

¢ 11 Analogue Inputs - 0-5V, 10 bit (SmV/step)

e 16 Digital Inputs - 20V max. Protection 1K in
series, 5.1V Zener

¢ 1 Analogue Output - 0-2.5V or 0-10V. 8 bit

(20mV/step)

8 digital Outputs - Open collector, 500mA, 33V

max

Custom box (140x110x35mm) with printed front &

rear panels.

* Windows software utiiities (3.1 to XP) and pro-
gramming examples.

¢ Supply: 12V DC (Order Code PSU203).

Kit Order Code: 3093KT - £74.95
Assembled Order Code: AS3093 - £99.95
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Motor Drivers/Controllers

Here are just a few of our controiler and
driver modules for AC, DC, unipolar/bipolar

stepper motors and servo motors.

240VAC Mains Drill Speed Controller
Reliable and simple to install
project that allows you to ad-
just the speed of an electric
drill or single phase 240V AC
motor rated up to 700 Watts.
Simply turn the potentiometer
to adjust the motors RPM.
Working voltage: 240VAC. PCB: 48x65'nm.
Kit Order Code: 1074KT - £11.95

Box Order Code: 2074BX - £7.00

DC Motor Speed Controller (5A/100V)

== Controi the speed of al-
most any common DC
motor rated up to
| 100V/5A. Pulse width
j modulation output for
maximum motor torgue at all speecs. Supply:
5-15VDC. Box supplied. 60Wx100Lx60H.
Kit Order Code: 3067KT - £12.95
Assembled Order Code: AS3067 - £19.95

NEW! PC / Standalone Unipolar
Stepper Motor Driver
Drives any 5, 6 or 8-lead
unipolar stepper motior
rated up to 6 Amps max.
Provides speed and direc-
tion control. Operates in stand-alorie or PC-
controlled mode. Up to six 3179 driver boards
can be connected to a single parallel port.
Supply: 9V DC. PCB: 80x50mm.

Kit Order Code: 3179KT - £9.95

Assembled Order Code: AS3179 - £16.95

!
»
4

PC Controlled Dual Stepper Motor Driver
Independently control
two unipolar stepper
motors (each rated up
to 3 Amps max.) us-

.. ing PC parallel port

" and software interface
provided. Four digital inputs for monitoring
external switches, etc. Provides three run
modes and will half-step, single-step or man-
ual-step. Complete unit neatly housed n
extended D-shell case. All components, case,
documentation and software are supplied
(stepper motors are NOT provided). Dimen-
sions (mm): 55Wx70Lx15H.

Kit Order Code: 3113KT - £15.95

Assembled Order Code: AS3113 - £29.95

NEW! Bi-Polar Stepper Motor Dnver
Drive any bi-polar s:epper
motor using externally
supplied 5V levels for step-
ping and direction control.
These usually come from
software running on a com-
puter. Supply: 8-30V DC. PCB: 75x85mm
Kit Order Code: 3158KT - £12.95
Assembled Order Code: AS3158 - £27.95

Most items are available in kit form (KT suffix)
or assembled and ready for use (AS prefix).

FM Bugs & Transmitters

Our extensive range goes from discreet
surveillance bugs to powerful FM broadcast
transmitters. Here are a few examples. All
can be received on a standard FM radio
and have adjustable transmitting frequency.

MMTX’ Micro-Miniature 9V FM Room Bug

= Our best selling bug! Goed
% performance. Just 25x15mm.
- " Sold to detective agencies
G worldwide. Small enough to
) hide just about anywhere.
___~ Operates at the 'less busy' top

end of the commercial FM waveband and
also up into the more private Air band.
Range: 500m. Supply: PP3 battery.

Kit Order Code: 3051KT - £8.95
Assembled Order Coce: AS3051 - £14.95

HPTX'High Power FM Room Bug
Our most power-
ful room bug.
Very impressive :
performance. Clear and stable output S|gnal
thanks to the extra circuitry employed.

Range: 1000m @ 9V. Supply: 6-12V DC (9V
PP3 battery clip supplied). 70x15mm.

Kit Order Code: 3032KT - £9.95

Assembled Order Code: AS3032 - £18.95

MTTX' Miniature Telephone Transmitter
Attach anywhere
§ along phone line.
Tune a radio into the
R signal and hear ex-
actly what both parties are saying. Transmits
only when phone is used. Clear, stable sig-
nal. Powered from phone line so completely
maintenance free once installed. Requires no
aerial wire - uses phone line as antenna.
Suitable for any phone system worldwide.
Range: 300m. 20x45mm.
Kit Order Code: 3016<T - £7.95
Assembled Order Code: AS3016 - £13.95

4 Watt FM Transmitter

., Small, powerful FM
transmitter. Audio
preamp stage and
three RF stages
deliver 4 watts of RF
power. Can be used
with the electret microphone supplied or any
line level audio source (e.g. CD or tape OUT,
mixer, sound card, etc). Aerial can be an
open dipole or Ground Plane. Ideal project for
the novice wishing to get started in the fasci-
nating world of FM broadcasting. 45x145mm.
Kit Order Code: 1028KT - £22.95

Assembled Order Code: AS1028 - £34.95

i

25 Watt FM Transmitter

Four transistor based stages with a Philips
BLY89 (or equivalent) in the final stage. De-
livers a mighty 25 Watts of RF power. Ac-
cepts any line level audio source (input sensi-
tivity is adjustable). Antenna can be an open
dipole, ground plane, 5/8, J, or YAGI configu-
ration. Supply 12—14V DC, 5A. Supplied
fully assembled and aligned - just connect the
aerial, power and audio input. 70x220mm.
Order Code: 1031M - £124.95

CRERNY
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Electronic Project Labs

Great introduction to the world of electron-
ics. Ideal gift for budding electronics expert!

30-in-1 Electronic Project Lab Kit
Build a radio, burglar
alarm, water detector,
Morse code practice
circuit, simple computer
circuits, and much more!
Requires no soldering,
tools or previous knowl-
edge of electronics. Circuits are built and
unassembled using special clips and fiying
leads provided. Excellent practical and cost
effective teaching aid for long-term repeated
use in schools and colleges. Comprehensive
68 page manual with individual circuit expla-
nations, schematic and assembly diagrams.
Order Code EPL30 - £14.95

130 - 200 - 309 and 500-in-1 project labs
also available - see website for details.

Number 1 for Kits!

With over 300 projects in our range we are
the UKs number 1 electronic kit specialist.
Here are a few other kits from our range.

1046KT—25W Stereo Car Booster £26.95
3087KT—1W Stereo Amplifier £4.95
3105KT—18W BTL Mono Amplifier £9.95
3106KT—50W Mono Hi-fi Amplifier £19.95
3143KT—10W Stereo Amplifier £9.95
1011KT—Motorbike Alarm £11.95
1019KT—Car Alarm System £10.95
1048KT—Electronic Thermostat £9.95
1080KT—Liquid Level Sensor £5.95
3005KT—LEL Dice with Box £7.95
3006KT—LED Roulette Wheel £8.95
3074KT—8-Ch PC Relay Board £29.95
3082KT—2-Ch UHF Relay £26.95
3126KT—Sound Activated Relay £7.95
3063KT—One Chip AM Radio £10.95
3102KT—4-Cn Servo Motor Driver £15.95
3160KT—PIC16F62x Experimenter £8.95
1096KT—3-30V, 5A Stabilised PSU £30.95
3029KT—Combination Lock £6.95
3049KT—Ultrasonic Detector £13.95
3130KT—Infrared Security Beam £12.95
SGO1MKT—Train Soungs £6.95
SG10MKT—Animal Sounds £5.95
1131KT—Rotot Voice Effect £8.95
3007KT—3V FM Room Bug £6.95
3028KT—Voice Activated FM Bug £12.95
3033KT—Telephone Recording Adpt £9.95
3112KT—PC Data Logger/sampler £18.95
3118KT—12-bit Data Acquisition Unit £52.95
3101KT—20MHz Function Generator £69.95
1008KT—AF Function Generator £17.95

www.quasarelectronics.com

Fult Product Listing, Descriptions & Photos

Secure Online Ordering Facilities

Kit Documentation & Software Downloads
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EPE PIC /;,,,:.. =4
/" Rk N

o X
N
This CD-ROM The software \
requires should auto-run \
Adobe Acrobat® if rot, double-click ‘
Reader™ on My Computer,
Acrobat Reader v5 05 your CD drive and
1s included then on the file
\ on the CD-ROM. index.pdf /

A companion to the EPE PIC \ /
Tutorial V2 series of Supplements gNLY PIC RESOURCES /
(EPE Aprll May’ June 2003) © Wimborne Publishing Lid 2003

www.epemag.wimborne.co.uk <

£1445

Contains the following Tutorial-related INCLUDING -
software and texts: VAT and P&P
® EPE PIC Tutorial V2 complete demonstration software, Order on-line from
John Becker, April, May, June '03 www.epemag.wimborne.co.uk/shopdoor.htm
@ PIC Toolkit Mk3 (TK3 hardware construction details), or www.epemag.com (USA $ prices)
John Becker, Oct '01 or by Phone, Fax, Email or Post.
® PIC Toolkit TK3 for Windows (software details), John PSS TS s m e E s e m e m 1

Becker, Nov '01

EPE PIC RESOURCES CD-ROM
ORDER FORM

Please send me ........ (quantity) EPE PIC RESOURCES CD-ROM

Plus these useful texts to help you get the most out of your
PIC programming:

® How to Use intelligent L.C.D.s, Julyan llett, Feb/Mar 97

® PIC16F87x Microcontroliers (Review), John Becker,
April '99

® PIC16F87x Mini Tutorial, John Becker, Oct '99

@ Using PICs and Keypads, John Becker, Jan '01

® How to Use Graphics L.C.D.s with PICs, John Becker,
Feb '01

® PIC16F87x Extended Memory (how to use it),
John Becker, June '01

® PIC to Printer Interfacing (dot-matrix), John Becker,
D = § 9sc0000005009000055000c

® PIC Magick Musick (use of 40kHz transducers),
John Becker, Jan '02

@ Programming PIC Interrupts, Malcolm Wiles, Mar/Apr '02
® Using the PIC’s PCLATH Command, John Waller,

Price £14.45 each - includes postage to anywhere in the world.
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July '02 e 1
® EPE StyloPIC (precision tuning musical notes), L
John Becker, JUly 02 Card NO. . ... :
® Using Square Roots with PICs, Peter Hemsley, Aug '02 Card Security Code ... ....... (The last 3 digits on or just under :
® Using TK3 with Windows XP and 2000, Mark Jones, the signature strip) |
Oct '02 1
® PIC Macros and Computed GOTOs, Malcolm Wiles, ExpiryDate . ........... ... ... Switch Issue No. .. ... .. :
Jan '03

® Asynchronous Serial Communications (RS-232),
John Waller, unpublished

® Using I2C Facilities in the PIC16F877, John Waller,
unpublished

® Using Serial EEPROMSs, Gary Moulton, unpublished

@ Additional text for EPE PIC Tutorial V2,
John Becker, unpublished

SEND TO: Everyday Practical Electronics,
Wimborne Publishing Ltd.,
408 Wimborne Road East, Ferndown, Dorset BH22 9ND.
Tel: 01202 873872.  Fax: 01202 874562.

Email: orders @epemag.wimborne.co.uk
Payments must be by card or in £ Sterling — cheque or bank
draft drawn on a UK bank.

Normally supplied withir seven days of receipt of order.

NOTE: The PDF files on this CD-ROM are suitable to Send a copy of this form, or order by letter if you do not wish to cut your issue.

use on any PC with a CD-ROM drive. They require
Adobe Acrobat Reader — included on the CD-ROM LMo MM MO e e C oo oo oo o 2

’ BECOME A PIC WIZARD WITH THE HELP OF EPE!
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. TEKTRONIX 2445A
4-ch 150MHz delay,,
cursors etc. Supplied

with 2 Tektronix probes.

ONLY

TEKTRONIX 2232 Digital Storage Scope.

Dual Trace, 100MHz, 100M/S with probes ... £525
CIRRUS CRL254 Sound Level Meter
with Calibrator 80-1200d8. LEQ ........... £95

BECKMAN HD110 Handheld 3% digt OMM. 28
ranges, with battery, leads and carrying case .£30
WAYNE KERR B424 Component Bridge . . . .£50
RACAL 9300 True RMS Volwmater, 5Hz- 20MHz
usable to 60MHz. 10V-316V
RACAL 93008, as above

H.P. 8460A Signal Generator, AWFM, 500kHz-512MHz£250
KENWOOD C54025 Oscilloscope, dual trace. 20MHz. £125

LEADER LB0523 Oscilloscope. dual trace, 35MHz £140
GOULD 08300 Oscilloscope. dual trace, 20MHz . . £95
NATIONAL PANASONIC VPT705A Distortion Analysef

KENWOOD VT176 Mlllwonmeter 2-channel .
KENWOOD FL140 Wow & Flutier Meter
KENWOOD FL180A Wow & Flutter Meter

BIRD 43 Watl Meter
Eiements for the above

H.P. 3312A Function Gen., 0-1Hz-13MHz,
AM/FM Sweep/Tri/Gate/Brst etc.
FARNELL AMM255 Automatic Mo
Meter, 1-5MHz-2GHz, unused
FARNELL DSG1 Low Frequency Syn Sig. Gen

0-001Hz-99-99kHz, low  distorton. TTL/

MARCONI 893C AF Power Meler, Sinad Measurement
.................. Unused £100, Used £60
. £30

MARCONI 8938, No Sinad 8
MARCONI 2610 True RMS Voltmeter, Auwfangmg

5H2-25MHz £195
GOULD J3B Sine/Sq Osc., 10H2-100kHz,

low distortion ... .... .. £75-£125
AVO 8 Mk. 6 n Every Ready case with leads etc. £80
Other AVOs from £50

GOODWILL GVT427 Dual Ch AC Millivoltmeter,
10mV-300V in 12 ranges, Freq. 10Hz-1MHz .£100-£125

FARNELL DTV12-14 OSCILLOSCOPE.
Oual trace, 12MHz TV, couphng .ONLY

D

FARNELL LF1 SINE/SQ OSCILLATOR,
10Hz-1MHz. ONLY

OSCILLDSCOPES

TEKTRONIX TDS350 dual trace, 200MHz, 1G/S . Unused £1500

TEKTRONIX TDS320 dual trace, 100MHz, S00WS ... . £1200
TEKTRONIX TDS310 dual trace, 50MHz, 200WS ...  £950
LECROY 9400A cuial trace, 175MHz, 56/S £750

HITACHI VC8523, dirace, 20MHz, 20M/S, delay etc Unused £500
PHILIPS PMA092 2¢2-ch , 200MHz, delay etc , £600 as new £950
PHULIPS PM30682 2+2-cht, 100MHZ, delay elc , 700 as new £800
TEKTRONIX TAS4E5 dual trace. 100MHz, delay etc. ... .. £750

TEKTRONIX 24558 4-ch . 400MHz, delay cursors etc .. £1500
TEKTROMIX 2465 4-ch . 300MHz, delay cursors etc. .. .£900
TEKTRONIX 468 Dig Storage. dual trace 100MHz, dekay  £450
TEKTRONIX 466 Analogue Storage, duat trace, 100MHz £250
TEXTRONIX 485 chial trace, 350MHz, delay sweep . . £550
TEKTRONIX 475 dual trace, 200MHz, delay sweep .. .. £350
TEXTRONIX 4658 duai race, 100MHz. deigy sweep . £325
TECTRONIX 2215 dual trace. 60MHz, delay sweep £250

PHILIPS PM3065 2+1-cht . 100MH2, dual TB/delay autoset  £375
PHILIPS PM3055 241-ch . 60MHz, dual TB/delay autoset . .£275

H.P.6063B DC Electromc Load, 3-240V/0-10A, 250 POA
H.P. 663124 PSU, 0-20v/0-24 £400
H.P.66311B PSU, 0-15V/0-3A £400
H.P. 563090 PSU Dual, 0-15, 0-3A%0-12, 0-1-54 .£750
H.P. 56328 PSU, 0-20V/0-5A - £500
H.P. 6523A PSU. tnple output rangmng from 0-7V 0-54 1o

0-20V 044 £850
H.PJAGILENT 34401A OMM 6% 091 £400/£450
H.P. 3478A DMM 5} diget £275
FLUKE 45 DMM dual dksplay . £400
KEITHLEY 2010 DMM 7% agl £950
KEITNIEV 617 Programemable Electrometer £1250

P. 43388 Midiohmmeter £1500

RACAI. Counter type 19992 GGHI £500
H.P. Counter type 53131A 3G £850
H.PJAGILENT 33120A Func C\QNARB 100:Hz-15MH
SONY/TEKTRONIX AFG320 Arbrtary Func. Gen £1250
H.P.B904A Syn. Functon Gen, DC-600kHz £1000/£1250
BLACK STAR JUPITOR 2010 Func. Gen, 0-2Hz-2MHz with

frequency counter £140
H.P. 6116A Puise Generator, 1mH-50MHz £1950
H.P. 86578 Syn S, Gen, 0-1-2080MHz £2600
CO-AXIAL SWITCH, 1.5GHz . 5 £40
|EEE CABLES. £10

Square/Pulse Outputs etc. .. ............. £95 SOLARTRON 7150 DMM S‘INIQ"
FLUKE 8060A Handheid True RMS, DMM, Tu RMS-IEEE . ....... £95-€150
A% digit .. ...... ..... As rew £150, used €95 SOLARTRON 7150 Plus ... £200
H.P. 3310A Function Ger., 0.005Hz-5MHz,
Sine/So/TrivRamp/Pulse .. ..... ....... £125 HIGH QUALITY RACAL COUNTERS
FARNELL LFM4 Sine/Sq Osaillator, 10Hz-1MHz, 9904 Unwversal Timer Counter, S0MHz £50
low distorbon. TTL output, Ampitude Meter .£125 9916 Counter, 10H2-520MH2 £75
H.P. 545A Logic Probe with 546A Logic 9918 Counter, 10H2-560MHz. 9-digit £50
Pulser and 547A Current Tracer .£90 WAYNE KERR B424 Component Bridge . . . .£125
FLUKE 77 Mulimeter, 3%-digr, handheld ..£60 RACAL/AIM 9343M LCR Databridge.
FLUKE 77 Series 11 .. ....... ..£70  Digital Automeasurement of R,C, L. Q, D .. £200
HEME 1000 L.C.0. Clamp Meter, 00-1000A HUNTRON TRACKER Mode! 1000 . . £125
nCarryingease ............ .£60 FLUKE 8050A 4.5 Digit. 2A. True RMS .. .. £75
FLUKE 8010A 35 Digit. 10A .. .. ... £50
BLACK STAR ORION PALTV Colour Pattern FLUKE 8012A 3.50igt.2A ... ..... £40

SPECTRUM ANALYSERS

Generator ... . ...Irom £75-£125
THURLBVITHANDER T6210 Function Generator,
0-002Hz-2MHz, TTL e £80-£95
THURLBY THANDAR PS v PL3200MD ov-32v,

Portable Appllance Tester @
Megger Pat

1} 0 WYKEHA(I&I:%)AD, READI'FIG, B(Elzlg?ol;g:‘;:L
Maste elephone: 9268041. Fax: (01

- www.stewart-of-reading.co.uk

Callers welcome 9am-5.30pm Monday to Friday (other times by arrangement)

0A-2A Twice {late colours) . £200  H.P. 60128 DC PSU 0-60V. 0-50A, 1000W .£1000

FARNELL AP60/50 1KW Autoranging .£1000

FARNELL H60/50 0-60V 0-50A £750

Datron 1061A FARNELL H60/25 0-60V, 0-254 . £400

High Quality 6% digit Bench Power Supply HPS3010, 0-30V. 0-10, £140

Multimeter N FARNELL Dual PSU XA35-2T, 0-35V, 0-2A, Twice

0 AMS/S wirs/Current Convartar OMD l.c.d. Oisplay . . £180

FARNELL L30-2 0-30V, 0-2A . £80

?o‘::la' R:lcelver RA1772 @ FARNELL L30-1 0-30V, 0-1A £60
Many other Power Supplies available

.
VISA

PHILIPS PM3217 ual trace, SOMHz oslay . . ... £200-6250
GOULD 0S1100 dual trace, 30MHz delay 8125
H.P. 8561B S0Hz-6:5GHz £5000
HAMEG HM303.6 dual trace, 35MHz component tester H.P. 8560A 50Hz-2.9GHz synthesised £5000
as new D40 b g54E Q22 9GHZ £4500
HAMEG HMI03 dual trace. J0MHz component tester £200 H.P. 8591E 1MHz-1 BGHz, 75 Ohm £2750
Many other Oscitioscopes availabie H.P, B53A with BSS9A 100kHZ-21GHz £1750
HLP. 85588 with Mt Frame, 100kHz-1500MHz £750
MARCOM 2022E Synth AWFM S Gen HE. A 2l 250
10kHz-101GHz L.c d desplay e £525750 S0kHz 2
H.P. B657A Synth 100kHz-1040MHz £2000 ADVANTEST RAT31B 102 35GHz . £2750
P, Syrih g gen. EATONAILTECH 757 0.001-22GHz £750
D e S SOe O SO T1350  MARCOI 2382 100HZ DMz, heh resomim £2000
:'.'é“““‘mfy""‘ T £995 WARCOM 2070 30HZ-1IOMHz . .. . from £500
Syrth. 1Hz 260Kz 5. gen. H.P. 182 wih 8557 10kHZ-350MHz . £500
output, 1c.d dsplay 5 W 11T SYSTEMS
PHILIPS PM5328 sig gen. 100kHz- 180MHz with 8553 1kHz-110MHz .. £500
200MHz, freq counter. IEEE £550 0554 500kHz-1250MHz £750
RACAL 9081 Synth AMFM siggen, SMHZS20MHz .. £250 8555 10MHZ-18GHz £1000
H.P. 3325A Synth tuncton gen, 21MHz 0600 H.P. 8443 Tracking GeCounter, T10MHz £250
MARCOM) 5500 Amgktude Analyses sism WP B4 OPST:‘G: %
HP. 41924 Impedance Analyser £5000 2338
HLP. 4275A LCR Meter, 10kHz-10MHz £2750 : : ’3357“: Network Anafyser, ;\:zmm% £1250
HLE 503 Ditorton Anslyse 1000 | b 53310A Mod Doma Analyser Opt 0011000 £5000
WAYNE KERR 3245 Inductance Anslyser £2000
H.P. 6112A Puise Generalor, SOM 1250 Q0SSR CRO00 Poatle P Anlyse i
MARCOM 2440 Frequency i tioy 872 Meroware e SASis 0 1
HP. 53508 Frequency Counter, 20GHz £2000 - :Ot’\‘mo COMMUNICATIONS TEST s:;;ﬂst -
H.P. S342A 10Hz-18GHz Frequency Counter £600 2955/2955R
9. 18508 Loge Analyser, 80-chamnel £1000 | POHDE & SCHWARZ CMT 0-1-1000MHz £1500
MARCOM 2035 Mod Meter, 500KHz-2GHz £rs0 | SCHLUMBERGER 4040 —

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

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

624 PAGE MAIL ORDER CATALOGUE

2003 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

SHOP EXTENSION NOW OPEN

Squires, 100 London Road,
Bognor Regis, West Sussex, PO21 1DD

TEL: 01243 842424 s
FAX: 01243 842525 VISA

AlON

auonal College of A echnology

DISTANCE LEARNING COURSES

The following courses are available:

Electronic Circuits
Digital Circuits
Fibre-Optics
Mathematics

Electronic Testing & Fault Finding
Programmable Logic Controllers
Mechanics & Mechanisms

These courses lead to a BTEC QUALIFICATION and are

suitable for beginners and those with more experience, needing

to update their skills.

Tutor support is available to help you succeed.

Register for any of these courses NOW and learn at your own pace.
www.oakcad.co.uk/nct.aspx

or telephone: 08456 345 445

it

OakCAD Training is now running the National College of
Technology and will endeavour to provide the same high level of
service and support.
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ELECTRONICS

EE252 135 Hunter Street, Burton-on-Trent, Staffs. DE14 2ST

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

E-mail: sales@magenta2000.cc.uk
LTD

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

—
VISA

EY |
-5

MAIL ORDER ONLY e CALLERS BY APPOINTMENT

EPE PROJECT PICS

Programmed PICs for *EPE Projects
12C508/9 - £3.90; 16F627/8 — £4.90
16C84/16F84/16C71 - £5.90
16F876/877 — £10.00
All inc. VAT and Postage

(“Some projects are copyright)

EPE MICROCONTROLLER

P.I. TREASURE HUNTER
The latest MAGENTA DESIGN - highly
stable & sensitive — with 1.C. control of all
timing functions and advanced puise
separation techniques.
® High stability

drift cancelling
® Easy to build

& use
® No ground

effect, works

in seawater

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

o Efficient quartz controlied
microcontroller pulse generation.

® Full kit with headphones & all
hardware

KIT 847
DEVELOPMENT

68000 TRAINING KIT

o NEW PCB DESIGN

 8MHz 68000 16-BIT BUS

& MANUAL AND SOFTWARE

® 2 SERIAL PORTS

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

KIT 621
o, £99.95

« ON BOARD

5V REGULATOR
o PSU £6.99

e SERIAL LEAD £3.99

Stepping Motors

ir =
MD100..Std 100 step..£9.99 'l.
MD200...200 step...£12.99 - .)¥
MD24...Large 200 step...£22.95

PIC PIPE DESCALER

e SIMPLE TO BUILD e SWEPT

¢ HIGH POWER OUTPUT  FREQUENCY
e 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.

e RANDOM PULSES

o HIGH POWER

e DUAL OPTION

KIT867.............. cooarc
KIT + SLAVEUNIT........... goooonac .£32.50

WINDICATOR

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

KIT856.............. o oo e AL £28.00

% TENS UNIT *%

DUAL OUTPUT TENS UNIT
As featured in March '97 issue.

Magenta have prepared a FULL KIT for tnis.
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

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.

KIT848............ £32.95

4 spare
electrodes
£6.50

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 -
KT 879 £44.95
muLTIMETER £14.45

-
SPACEWRITER %’%

An innovative and exciting project. 19»
Wwave the wand through the air and "‘2:’7%_
your ge app Prog; H 9
to hold any message up to 16 digits long. “325):
Comes pre-loaded with “MERRY XMAS". Kit 0“0,
includes PCB. alt components & tube plus 7‘%\
instructions for message loading.

KIT849............ £16.99

L4

12V EPROM ERASER

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

KIT790........ ....£29.90

SUPER BAT
DETECTOR

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

full-bridge’ audio

amplifier i.c., internal

speaker, and \ y
headphoneftape socket.

The latest sensitive

transducer, and ‘double e

balanced mixer give a

stable, high perfor-

mance superheterodyne design.
KIT861...........£24.99

ALSO AVAILABLE Built & Tested. . . £39.99

MOSFET Mkil VARIABLE BENCH
POWER SUPPLY 0-25V 2.5A

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

520

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

e KIT INCLUDES ALL
COMPONENTS, PCB & CASE
o EFFICIENT 100V

ULTRASONIC PEsT SCARER

e UP TOE4 METRES

SIMPLE PIC
- PROGRAMMER
i KIT 857...£12.99

Includes PIC16F84 chip
disk, lead, plug, p.c.b.,
all components and

COMPLETELY INAUDIBLE o LOW CURRENT nevuctons

L] [ .

TO HUMANS DRAIN Ex;?wL?FsS: crlup:atgéu
KIT812. . .oiiieniennannns e .£15.00 PPl £3.
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o Full kit with ALL hardware
and electronics

® As featured in EPE Feb '03 -
KIT 910

® Seeks light, beeps, avoids
obstacles

e Spins and reverses when
‘cornered’

® Uses 8-pin PIC

o ALSOKIT 911 - As 910
PLUS programmable from PC
serial port - leads and soft-
ware CD provided )

KIT 910 £16.99  KIT 911 £24.99

' MAGENTA BRAINIBOT | & II
L

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

HARD-FIRED TRIACS
WITH SOURCE CODE
SPEED & DIMMING POT.
EASILY PROGRAMMED

@ ZERO VOLT SWITCHING
® OPTO ISOLATED 5 Amp
® 12 KEYPAD CONTROL

Kit 855 £39.95

PIC 16F84 LCD DISPLAY DRIVER

INCLUDES 1-PIC16F84 WITH DEMO Kit 860 £19.99

PROGRAM SOFTWARE DISK, PCB,
INSTRUCTIONS AND 16-CHARAC- Power Supply £3.99
FULL PROGRAM SOURCE CODE

TER 2-LINE
LCD CISPLAY SUPPLIED - DEVELOP
YOUR OWN APPLICATION!

Another super PIC project fram Magenta. Suppied w'th 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!

8-CHANNEL DATA LOGGER

As featured in Aug./Sept. 99 EPE. Full kit with Magenta
redesigned PCB — LCD fits directly on board. Use as Data
Lo?ger oras a test bed for many other 16F877 projects. Kit

includes programmed chip, 8 EEPROMSs, PCB, case and all components.

KIT 877 £49.95 inc. 8 x 256K EEPROMS

ICEBREAKER
DO0D0O000DoO000

PIC Real Time
In-Circuit Emulator

@ Icebreaker uses PIC16F877 in circuit debugger

@ Links to Standard PC Serial Port (lead supplied)

® Windows™ (95+) Software included

@ Works with MPASM and MPLAB Microchip software

® 16 x 2 L.C.D., Breadboarc, Relay, /0 devices anc paict leads supplied

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

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

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

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

KIT 900 ... £34.99

POWER SUPPLY £3.99 STEPPING MOTOR 100 STEP £9.99

Tel: 01283 565435 Fax: 01283 546932
Everyday Practical Electronics, August 2003

EPE PIC TOOLKIT 3

® THE LATEST TOOLKIT BOARD - 8, 18, 28 AND 40-PIN CHIPS

® MAGENTA DESIGNED P.C.B. WITH COMPONENT LAYOUT AND EXTRAS
e L.C.D., BREADBOARD AND PIC CHIP INCLUDED

e ALL TOP QUALITY COMPONENTS AND SOFTWARE SUPPLIED

KIT 880 . . . £34.99 with 16F84 . . . £39.99 with 16F877

PIC TOOLKIT V2

e SUPER UPGRADE FROM V1 e 18, 28 AND 40-PIN CHIPS
e READ, WRITE, ASSEMBLE & DISASSEMBLE PICS

e SIMPLE POWER SUPPLY OPTIONS 5V-20V
°
°

ALL SWITCHING UNDER SOFTWARE CONTROL
MAGENTA DESIGNED PCB HAS TERMINAL PINS AND
OSCILLATOR CONNECTIONS FOR ALL CHIPS

e INCLUDES SOFTWARE AND PIC CHIP

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

EPE PIC Tutorlal

At last! A Real, Practical, Hands-On Series
e Learn Programming from scratch using PIC16F84

o Start by Iightin? l.e.d.s and do 30 tutorials to
oun neration, Data Display, and a Security
System.
e PIC TUTOR Board with Switches, l.e.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

SUPER PIC PROGRAMMER

e READS, PROGRAMS, AND VERIFIES

o WINDOWS® SOFTWARE

e PIC16C AND 16F - 6X, 7X, AND 8X

e USES ANY PC PARALLEL PORT

e USES STANDARD MICROCHIP e HEX FILES

e OPTIONAL DISASSEMBLER SOFTWARE (EXTRA)

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

 SEND FOR DETAILED | Kit 862 £29.99
INFORMATION - A

SUPERB PRODUCT AT | Power Supply £3.99

AN UNBEATABLE LOW DISASSEMBLER

PRICE. SOFTWARE £11.75

PIC STEPPING MOTOR DRIVER

[ wcLuoes pee, Kit 863 £18.99

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

FULL SOURCE CODE SUPPLIED
ALSO USE FOR DRIVING OTHER
POWER DEVICES e.g. SOLENOIDS

Another Magenta PIC project. Drives any 4-phase unipolar motor - up to
24V and 1A, Kit includes all components and 48 step motor. Chip B
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.

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

E-mail: sales @magenta2000.co.uk
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s PCB Production - Processing Equipment PCB Production - Laminates
W e corry o lorge ron?e of the photographic & chemicol | | Copper clad - paper .
o= Frocessing equipmenf for PCB production, o “ull list with ua; e sided low cost poBer composite boord
:z ull technicol specificotions is ovailoble in our catalogue | | 100 x 160mm Boord ~ £0.44
W or vist our web site e 00 x 220mm Boord  £0.62
w& | UV Exposure units 60 x 233mm Boord  £1.02
o £0 |2x8W Tubes, 6 min timer 220 x 233mm Boord  £1.40
IC COMPONENTS ‘B& | 229 x 159mm working ore " x 12" Boor 1.70
o Model 332-002 £88.78 Copper clad - glass fibre
4 x 15W Tubes, 7/ min timer ingle & Double 1.6mm 305g/m’
!o 330 x 260mm working areo O(?X 160mm Single  £0.8
. pr—— 1 odel 332-004 194.51 00 x 220mm Slnglle £1.18
Station Road, Cullercoats, ' VISA au f emical IProcossln%] 5 gg x %ggmm ggng|e ggg
A — = ow cost plostic tro 5lq X mm Singie d
Tyne & Wear, NE3O 4PQ <2 Process:‘c?nks feotu{z‘e/eleﬁlncolly 66( l?]"é%ingleD gbl gggg
. | ‘o operate: umps ond/or heaters x mm Double ¥
Pnce.s Exclude Vat @17/%. < i‘ w?'h lherm%sto‘t, control, suitoble 00 x 220mm Double £1.25
UK Corrioge £1.50 (less thon 1kgj . for boords upto 320 x 260mm 160 x 233mm Double £2.30
£3.50 greater thon 1k ‘c Universal Tank with heoter 220 x 233mm Double £2.90
9 9 Z4 | Model 333-007 £161.6 % x 12" Double £3.22
Chegues / Postol orders poyoble to @=d | Bubble etch Tonk with heoter hotoresist Coated . ) .
ESR Electronic Companents. o @ ubble L 1.6mm 35 micron Pre-coated with o high quolity photo-
PLEASE ADD CARRIAGE & VAT 1O Al ORDERS ("] Model 333-004 £198.50  Any of tnese toms, carnage £550 Elsls' I?Ler. %Yallfb!&e |Dn Io';ll co_z' %o%;hcomposne‘or
Qss tibre, dingle ouble siged. er sIZes also
PCB Production - Development PCB Production - Tools ovoilable. g .
©0.1” Copper Stripboard Drill Bits ) Poper Gloss Fibre
Size Trocki/Holes HSS porollel shonk bits ovoiloble in sizes from 0.3mm to | | Size Single  Double Single  Double
25 x 64mm 9T/ 25H £0.24 | .Omm 4x 6" £1747  £1.82 £1.89 £2.17
64 x 95mm 24T/37H £0.87 0.3-0.95mm in 0.05mm steps £0.60e0 £4.00/10| | 6 x 12 £4.20  £3.04  £5.60  £623
94 x 127mm 34T /50H £1.41 | 1.0-2.0mm in 0.Tmm steps €0.40e0 £3.60/10) 19 x 12 £6.30 £770  £8.40 .38
95 x 432mm 36T /170H £4.39 i HSS Reduced shonk (Z‘mem) bit availoble in'sizes from | | 10 x 12° £8.19  £€10.01 £10.78 11.83
100 x 100mm 39T/ 38H £1.40 0.6mm to 1.7mm in 0.1mm steps €0.84e0 £7.60/10] 112 x 12 £8.26 £10.08 £€10.99  £12.25
100 x 160mm 39T/63H £1.80 | Reground Tngslen carbide reduced shonk /3.2mm) ovail-| { 100 x 160mm £2.38 €2.66
100 » 500mm 39T/ 199H £6.20 } Ob?i in sizes e 0.610 1.6mm 0 0.1mm steps  £1.90] | 203 x 1 14mm £3.01 £3.43
1'9x 455énm " 46T /179H 5533 EDrl lan M.'I‘Q‘Il:i.l’l af o T %gg x {28"’"" ggg Egg;
1ri ard tr. or 5. xpo reltont rill, 3.8mm copacity, rpm B X mm . .
oldoriess Broadboar P AL 233 x 226mm 83 77
Tie Points & Size Power Roils s Minicroft MX1 230V,
390 81 x 60mm 2 €275 8000 - 21000rpm with PCB Production - Chemicals s
840 175x67mm?2 £4.86 - chuck & collet. 100m|  Aerosol Photoresist sproy, covers 2m £€4.25
720 175 x 55mm ] £4.03 Model EPE270-390 504 Powder developer, mokes £1.09
640 175x42mm0  €3.08 ks Normol price £48.51 ‘ 500g Powder developer, mokes 10It £7.08
Many other sizes ovoilable, 2509  Ferric Chloride Peflets, mokes 500mi £1.68
olso jump wires & motrix boord. °* SPECIAL OFFER PRICE £31.02"* gosokg ;ern_c Emor!ge Fe”e;s. moll:es g:; gggi
.5kg  Ferric Chloride Pellets, makes .
PLB Production - Drafting Materals Servisol Products 1.Tkg  Clear Fine eich crystols mokes 5it £17.58
AS Artwork Film (per 10 sgeels) Aerosols 388 ) L'" P|°','" Powder, mokes 11t Eéég?
Creor Monual Fitm — £1.25 200mi  Switch Cleaner £1.96 N oSO XIS DOy, i
Clear Loser Film 1’75 200mi  Freezer £3'97 n 110ml  Aerosol PCB Laquer sproy €3.63
White HQ Loser Film  £4.62 400ml Foam Cleonser £2.13 o
Etch Resist Pons 400ml  Cleoner / lubricont £279 = Magnifying Desk Lamp
“Dolo” Pen £€2.70 | 75ml  Vide Heod Cleoner £1.94 o A high quolify scrotch resistont
”S%edtler' Fine Pen_ €0 88 or 200m| Aero Klene £2.85 - mognifying % oss fitted to a bol-
Etch Resist Transfers " 200m|  Aero Duster £4.66 = anced swivel arm and des
Seno mixed DI pads £2.24 250ml  Cold Cleon €314 mount. An integrol floyrescent
Seno mixed Rnd pads £2.24 200ml Lobel remover £3.52 * | | tube provides illumination.
Alfoc mixed pods £1.84 Y 400l Isopropy! alcohol £3.36 E el Mognification: 3x Lens: 120mmQ@
Alfoc mixed lines €184 gy (1] Tubes Tube: 22W Daylight simulotion.
Tronster Spotylar £1.25 259 Heotsink Compound £2.60 -
We corry the full ronge of Seno & Alfcc PCB tronsfers, 509 Silicone grease €2.50 T Model: 028-205 £28.80
se= our cotologue for full detols.

Seldering irons Tools - Cutters & Strippers
We corry in stock o wide range of solaering iron ond N Ew CAT ALOGU E We corry o wide ronge of specialist tools for the elec-
?cél\siveénl‘n&/occessones. Iégnasohom 12 t0 100 Watts lsri:&wicscin'c‘:slry incluging:
i . e Cutters
87~ OUT NOW T Loweost  £199
g eromic d & mm Droper
25W 240V C ic £14.05 ~ 115mm Drop €238
£4.68 L

2.
30w 240V Basi q 113mm Box Jor £426
Desolder Pumps available from www.esr.co.uk || 1:3mm Poxeine  £578

gcs_ic 165 ')(9ISBmm® ggg “ \]A:/ii(;e Strippers 2.3
nhistotic mm b mm Low cost g

i . Edvcational Kits
ﬁ:;g: mg"?]'g?nr?nm C%gg These kits ore an ideol woy to start you interset in elec- 150mm Droper SmmQ £5.86

tronics. They fregture re-useable components which ore

i Tools - Ratchet Crimping Pliers
Seldering Station oftached vio springs & wires and eosy step_by sh‘ef C ¢ n i R .
d des to make a range of exciting projects. The 300-in-1|| High guolity rotchet crimping pliers for vorious terminolg
A 48W ogwsloble temperoture uies eng prol ° - inc ud?ng Automotive, Data, Power ond Dato connections

eaturs a breadboard for more complex circuits.

solderin? stotion with a rotary di-
al, LED Temperatyre metering, on-
off switch, iron holder ond tip clean-
ing sponge. This station features ac-
curate heot sensmg for instont
compensotion & stoble tempera-
tures. Adjustoble temperoture
ronge of 150 - 420 C, Low volt-
age iron with Silicone coble.
Supply: 240V, Iron: 24V 48W

Model 167-540 £44.50

Red / Blue / Yellow ~£15.80

BNC /TNC RF series £15.19

RJ11/12 Dota Series £22.32

RJ45 Doto Series £21.20

Ri11/12 & 45 Series_ £13.00 4
CK® Tools Crimp Pliers -
Green/Red/Blue £24.38
Red/Blye/Yellow €21.42

0.24-25mm’ crimps  £€24.35

0.5-6.0mm’ crimps  £24.35 ¥

Non insuloted crimps £24.38

Cable - Rlbbon
7/0.127mm Grey ribbon coble on o 0.05" 1.27mm pitch
with o red identifying stripe. Supplied by 305mm (f)fr) or

Soldering Station
A 48W a ;us'oble temperoture

soldering stotion with o rotary di- v,': on full 30.5m (100ft) reels
al, Digital Temperature Indicatior, ‘ o 3 Size per 305mm per Ree
ari-off switch, iron holder and 1if = 30-in-1 g1280 G Gk« T10Woy €010 ' €536
cleoning sponge. This stotion feo- e - 50-in-1 €16.80 . - 14 Woy £0.14 £7.50
tures accurate heat sensm%lfor ,'\ ) b :]388"‘} gggg D %8 Woy %8%6 E!]Zg;g
R D gie B o
erolure range o - 4t ¥ - . Panel Meters oy o o
fow voltage iron with Silicone “\‘_ﬁl High quolity onologue panel meters, closs 2, zero point || 40 Woy £0.40  €21.44
coble. P correction, mirror scole and prewired for ponel illumino-|{ 50 Woy £0.50  £26.80
Supply: 240V, Iron: 24V 48W b tion. Meter size 46 x 60mm, Cutout size 3Bam. 60 Woy £0.64  £33.92
Ronge Int Q IDC Crimp tool £€11.80
Model 167-570 £58.75 0-50u4A 6k All meters £5.89 each
0-100uA 1k0 6V Lamps £1.23 /poir CAT5e Networking
CCTV - Complete Systems 0-500pA 430Q UTP Coble
We corry the?ull range of 0-1m 20042 - — m oxbconforms to
Micromark Block & White ond 0-10mA  2Qé " CAT5E 100MH2 stondord,
Colour CCTV systems for the 0-50mA 102 - { ETA verified TIA/EIA 568-B.2
home or office. 0-100mA 0065
Thase complete easy instoll sys- 0-500mA 0212 Only £25.99 per box
tems ore supplied complete with 0-1A 60mQ exc corrioge.
powec sup y,lcob_les and o'I] fix- 8:532 ?(2)::3
ngs. Simple plug-in connections, . .
for e with oy or Video wath g5 dmo R145 Ouler Ki
o scort socket. )
0-15v 15k 2 Gong Plate
Black L3 0-30v 30k RJ45 Module
ek om t 2 8y +50uA _ 1k9 Blonk Module

Colour coded id
inserts. o
speclal price £3.14

CCTV - Black & White Module

A minigture CMOS comero module
with 0 3.6mm F2 Lens, video output &
gower vig conneclo'rs provided.

CCTV - Colour Module

A minioture colour CMOS caomero mod-
ule with o 3.6mm F1.2 Lens, video output
& power vig connectors provided.
Specs (660-842)

cs {660-800 Tools
P::er:(IQVdc 50mA Power: 12Vdc 150mA Plastic punch down tool
& coble stripper £1.42

Viceo System: CCIR
Pixals: 352 x 288

Min lHlumination: 0.5Lux

Video Qutput: 1 Vpp, 75Q

Dimns: 35 x 35 x 26mm 20g  £17.93

Video Séystem: PAL
Pixels: 628 x 582

Min llluminotion: 3Llux
Video Qutput: | Vpp, 75¢

Professionol punch down -
750 IDC & trim fool B0
jt{ Dims: 28 x 28 x 286mm 209  £36.33

~u
Tel: 0191 2514363 Fax: 0191 2522296 Email: sales@esr.co.uk htip: //www.esr.co.uk
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WEB FEAT

We’ve been telling you about it for nearly five years now, but it has still to register with some readers.
It’s the quickest, cheapest method of obtaining EPE. At the time of its introduction it was ground-
breaking and five years on most other magazines have not yet caught up with us.

Perhaps the regular splash on our front cover, or the numerous mentions in the magazine are not clear
enough. Maybe some readers don’t understand what we mean. Sure, we can understand why many
readers don’t want it, but for those that do it’s invaluable.

Let me say it again — you can purchase EPE from the EPE Online Website using a credit card on a
secure server and download the latest issue “instantly” to your computer, you can then read it on-screen
or print it out to read at your leisure. The cost of this wonderful service that makes EPE “instantly”
available to readers all around the globe is just $10.99US for twelve issues — that’s about £7, or roughly
92 cents or 60 pence per issue — bargain. Yes. it really is that cheap and that available anywhere in the
known universe, provided the Klingons have Web access and a credit card!

Seriously though, it amazes me to find sonie readers are still not aware. 1 received an email from a
South African reader recently, it basically said “With the low value of the Rand and high print and ship-
ping costs why don’t you do a Web edition of EPE?” What a great idea, fortunately Clive (Max)
Maxfield and Alvin Brown had the same idea and, as our EPE Online Editors, they put it into action in
November 1998, try it, it is quite a feat. It certainly was when they did it for us. We believe we were
the first printed magazine in the world to have a paid for, instantly downloadable version available from
the Web. But, of course, we don’t like to shout about it!! Whisper — it’s at www.epemag.com.

STUNNING

Not to be too unkind to some companies there are some pretty awful Websites out there — plus those
that never seem to be updated or always seem to fall over. Our own EPE Website — the UK one (not the
EPE Online one) at www.epemag.wimborne.co.uk has grown in rather a topsy-turvy way since its
inception in August 1996; yes, it is seven years old now and anyone who has read The History of EPE
- available on the Website (the one at www.epemag.wimborne.co.uk) — will know that at EPE things
seem to happen on a seven year cycle.

Because we have continually added to the site over the years, it had become a collection of pages
rather than the designed site it started out as when Alan Winstanley first produced it for us all those
years ago. It has, of course, served us well but now it has undergone a stunning makeover with various
new enhancements, thanks to Alan’s hard work. We hope you like it, the basic design comes from Max
and Alvin and is in a similar style to the EPE Online site (see above if you ase not aware of EPE
Online!), the conient, and all the various information pages. search engine, projects listing (going back
five years), on-line shop. downloads page, Net Work links, Chat Zone etc., etc., are all down to Alan.
Why not take a look? In case you missed them, both the Web addresses are on the front cover, and on
this page — in the top right-hand corner, just under our postal address! Alan’s Ner Work column on page

550 will give you a better idea of what it is all about.
With apologies to all those readers who were -~
already well aware of the above. /

AVAILABILITY

Copies of EPE are available on subscription anywhere
in the world (see opposite). from all UK newsagents
(distributed by COMAG) and from the following
electronic component retailers: Omni Electronics and
Yebo Electronics (S. Africa). EPE can aiso be pur-
chased from retail magazine outlets around tre world.
An Internet on-line version can be purchased and
downloaded for just $10.99US (approx £7) per year
available from www.epemag.com

EPE MINI '
METAL
CToR

your wilet

SUBSCRIPTIONS

Subscriptions for deliver¥ direct to a&y address in the
UK: 6 months £15.50, 12 morths £29.50, two years
£54; Overseas: 6 months £18.5C standard air service or
£27.50 express airmail, 12 months £35.50 standard air
service or £53 express airmail, 24 months £66 standard
air service or £101 express airmail.

Oniine subscriptions, for downioading the magazine via
the Internet, $10.99US (approx £7) tor one year avail-
able from www.epemag.com.

Cheques or bank drafts (in £ sterling only) éaagable to
Everyday Practical Electronics and sent to EPE Subs.
Dept., Wimborne Publishing Ltd. 408 Wimborne Road
East, Ferndown, Dorset BH22 9ND. Tel: 01202 873872.
Fax: 01202 874562. Email: subs @&epemag.w mbome.co.uk.
Also via the Web at: http:/iwww. .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 /ssues page.)

BINDERS

Binders to hold one volume (12 issues) are available
from the above address. These are finished in blue
p.v.c., printed with the magazine logo in gold on the
spine. Price £6.95 plus £3.50 p&p (for overseas readers
the postage is £6.00 to everywhere except Australia
and Papua New Guinea which cost 210.5} 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. Send, fax or
phone your card number, card expiry date and card
security code (the last 3 digits on or just under the sig-
nature strip), with your name, address etc. Or order on
our secure server via our UK web site. Overseas cus-
tomers ~ your credit card will be charged by the card
provider in your local currency at the existing
exchange rate.
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READERS’ TECHNICAL ENQUIRIES

E-mail: techdept@epemag.wimborne.co.uk
We are unable to offer any advice on the use,
purchase, repair or modification of commercial
equipment or the incorporation or modification
of designs pubiished 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.

PROJECTS AND CIRCUITS

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.

A number of projects and circuits published in
EPE employ voltages than can be lethal. You
should not build, test, modify or renovate
any item of mains powered equipment
unless you fully understand the safety
aspects involved and you use an RCD
adaptor.

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

ALARM SYSTE

FAULT FINDER

MIKE RICHARDS

A low-cost fault finder that will find a
faulty sensor without the alarm system
sounding-off incessantly.

{EN false alarms occur on domes-
Wic and on cheaper/older commer-

cial intruder alarm systems it is
often difficult to know which sensor has
caused the alarm, and even if this is
known, many panels do not have a soak
test and log facility to test the would-be
faulty sensor.

FINDING FAULT

The usual method of fault finding in this
situation, after wiring checks, is either:

1) If more than one infra-red, or other sen-
sor is on a single zone it is difficult to
know which one is causing the false
alarms. The usual method is to sequen-
tially short the intruder contacts out in
each sensor. one at a time, and carry on
using the system and see when the fault
disappears.

2) If a single sensor on a zone is causing false
alarms, then the normal method is to short that
sensor out in the sensor or at the alarm panel,
then carry on using the system and see if the
fault has disappeared, or just change the sen-
sor for a new one.

Both methods are not very satisfactory
for the following reasons:

(a) The false alarm, complete with bells,
sirens, and internal sounders, will keep
occurring until the faulty sensor is found
and shorted out. This could take many
attempts if there are a number of sensors
on the faulty zone.

Constant repetitive false alarms, espe-
cially at night, are not good for your nerves
or for your neighbours’ tempers.
Eventually any alarm will be ignored, as it
will be put down to just another false
alarm.

(b) If the sensor is just changed for a
new one this could well cure the problem,
but it may not, as the false alarms may be
caused by vermin within the zone (infra-
red etc.) or r.f. interference or mains tran-
sients occurring and being picked up by
the sensor wiring and introduced into the
sensor’s electronics.
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This simple, easy-to-build, low-cost
fault finder project will let you find the
faulty sensor without causing the complete
alarm system to keep going off.

It can be seen that a logic 0 is also
applied to IClc pin 9, which results in a
logic 1 output on pin 10, this being fed
back to ICla input pin 6. The flip-flop is
now in the SET condition, and will remain
so until it receives a logic 1 at the input of
the buffer ICla (pins 12 and 13).

The normally closed (n.c.) contacts of
the alarm sensor “under test” are now con-
nected to the test terminals SK1 and SK2,
and Reset button S1 is pressed. From the

SK1 I 1
SENSOR S1 H
UNDER TEST o

A IC1a

Oy
5K2 12 4] 40018
,_WT:: 1
13

1
2 A3
™
NOT USED

gy =

(PP3)

o S

(OV)

Fig.1. Complete circuit diagram for the Alarm System Fault Finder.

C/RCUIT DESCRIPTION

The full circuit diagram for the Alarm
System Fault Finder is shown in Fig.1. The
circuit is constructed around a CMOS
4001B quad NOR gate.

The first gate, ICla, is used as an invert-
ing buffer for the input signal from the
detector/sensor on test. The second and
third gates (IC1b and ICIc) are connected
up to form an SR flip-flop. The fourth gate,
IC1d, is not used.

It can be seen from Fig.] that the inputs
to ICla (pins 12 and 13) on power up are
atlogic 0 (0V). Thus, the output from ICla
pin 11 is at logic 1 (Vce or +V).

The output from ICla pin 11 is applied
to pin 5 (Set) of the first gate (IC1b) in the
SR flip-flop configuration. From Table 1 it
can be seen that any logic | applied to a
gate input results in a logic 0 output. This
logic 0 output from IC1b pin 4 is applied
to pin 8 of IClc, the second *“half” of the
flip-flop.

Table 1: Truth Table

Inputs Outputs
A B Q Q
0 0 1 1
0 1 0 0
1 0 0 0
1 1 0 0

truth table and circuit diagram it can now
be seen that the input to IC1b is at logic 0,
and the output of the second gate, IClc pin
10, is at logic 0. Therefore, if the
Interrogate button S2 was pressed transis-
tor TR1 would be reversed biased and so
turned off, thus the l.e.d. D1 would not
illuminate.

If the sensor’s contacts were to open
momentarily then the output of IClc
would be latched at a logic 1, even if the
sensor’s contacts had closed again. Hence,
if the Interrogate button is now pressed,
transistor TR1 would be forward biased
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and l.e.d. D] would illuminate with current
limiting imposed by resistor RS.

Because the quiescent current drain of
the circuit is so small no power supply
On/Off switch has been incorporated.

CONSTRUCTION

The Alarm System Fault Finder circuit 1s
built on a small single-sided printed circuit
board (p.c.b.) and the component layout,
together with a full-size copper foil master
and interwiring details, are shown in Fig.2.
This board is available from the EPE PCB
Service, code 404.

Commence construction by soldering in
position the 14-pin d.i.l. socket for IC1 fol-
lowed by the five resistors and transistor
TR1. Do not insert IC1 into its socket at
this stage.

After this the small flexible lead-off
wires can be soldered into place. These are

COMPONENTS

Resistors

See
R1, R2 R G
R3 1M (3 off) DU UL
R4 10k
i o, TALK
page

All 0-25W 5% carbon film

Semiconductors

D1 5mm red l.e.d.
TR1 BC108C npn transistor
IC1 4001B CMOS gquad

2-input NOR gate

Miscellaneous
S1, 82 pushbutton switch,
push-to-make (2 off)
SK1, SK2 4mm screw terminals
(2 off)

Printed circuit board available from the
EPE PCB Service, code 404; plastic
case, type and size to choice; 14-pin d.i.l.
socket; l.e.d. clip; 9V battery (PP3 type}
and snap connector; multistrand con-
necting wire; sleeving; solder etc.

excl. case & batts.

Approx. Cost
Guidance Only

to provide the connections to the battery,
pushswitches, l.e.d. and test connectors
SK1 and SK2.

ASSEMBLY AND
WIRING-UP

The next job is to mount the push-
switches, l.e.d. and test connectors on the
box lid. After this a battery compartment
can be made from an old piece of strip-
board or p.c.b. and slotied or glued into
place in the box, as shown in the
photographs.

The various board lead-off wires can
now be soldered onto the front panel com-
ponents, insulating solder joins with plastic
sleeves where necessary (see Fig.2). After
visually checking the completed tester for
any wiring and connection errors, IC1 can
now be plugged into its d.i.l. holder. Take
the usual anti-static precautions when
handling the i.c.

The completed Fault Finder is now
ready for testing.

TESTING

Commence testing by connecting up the
9V battery and then press the Interrogate
button (S2). This should cause the “memo-
ry” Le.d. DI to illuminate.

If all is well, apply a temporary shorting
link between the test terminals SK1 and
SK2 and press the Reset button (S1).
Pressing the Interrogate button should not
now cause the l.e.d. to illuminate.

Briefly break the short circuit between
the test sockets/terminals. Now pressing
the Interrogate button should cause the
l.e.d. to illuminate.

If the tester does not operate correctly,
immediately disconnect the battery and
check all wiring and connections for errors.
All p.c.b.-mounted components should
also be checked for correct orientation.

If no faults have been found reconnect
the battery and check the circuit through,
preferably using a logic probe, but failing
that use a digital multimeter with a high
input impedance (10 megohms or above).

PUSH TO
INTERROGATE

)

=
£

E=

taka

b

+VE | | (OV)

i

60mm (2-36in)

(<2O)

TO BATTERY B1

rolofide)
g@ 404

30mm (1-18in)

oo

Fig.2. Printed circuit board component layout, off-board interwiring details and full-
size copper foil master for the Alarm System Fault Finder. The extra board width is
to allow the p.c.b. to slot into the author’s plastic box internal “guide rails”.
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(Above) Completed circuit board removed from its case.

(Left) The finished prototype unit showing general compo-
nent positioning and lettering on the case lid. Note the
‘access memory” legend has been amended to “Push To
Interrogate” in the final version.

525



POSSIBLE FAULT CONDITIONS

DOOR CONTACT

® Magnet/reed switch out of alignment, and working
“just on the edge”.

® Old reedswitch whose resistance has increased
dramatically.

Prototype model showing the p.c.b. and battery compartment

® Cracked glass reed capsule.

INFRA-RED

@ Sunlight falling directly onto the sensor.
® Heat sources within a zone.

® Strong air drafts onto the sensor.

® Animals in a zone.

DUAL-TECH
® Animals in a zone.
@ Microwave range not correctly adjusted.

ULTRASONICS

® Animals in a zone.

® Draughts within a zone.

® Heat sources within zone.

® Two sensors “seeing” each other, and are not of the
digital crystal controlled type.

divider slotted into the case. The space between boards is to
accommodate the lid-mounted components.

USING THE TESTER

Even the most basic alarm panels will
usually tell you which Zone has caused the
false alarm. Once this is known, how you
proceed depends upon how many sensors
are connected to the faulty zone.

If one sensor only is fitted, it is neces-
sary to extend the alarm contact wiring
temporarily out to the Alarm System Fault
Finder input terminals. If the sensor is an
infra-red, dual-tech, or ultrasonic device
then the tester will have to be located out-
side the “‘field of vision™ of the detecting
device.

After the temporary connections have
been made it is also necessary to omit the
faulty zone or to short out the zone circuit
on the alarm system panel. Then when set-
ting the alarm system also set the alarm
system tester unit. This is set by first press-

ing S1 Reset button and then by pressing
S2 Interrogate button. The “memory” l.e.d.
D1 should stay extinguished, validating the
alarm closed circuit through the would-be
faulty sensor.

When returning home or getting up in
the morning the intruder alarm system
should be turned off first. The alarm
“fault finder” unit can now be interrogat-
ed by pressing switch S2. If the le.d.
illuminates this indicates a false alarm
occurred during the alarm panel set
period, and a false alarm would have nor-
mally occurred. If no false alarm
occurred it is recommended that the test
procedure is used for up to a week to val-
idate the tests.

MULTI-SENSORS

If more than one sensor is fitted across
the faulty zone then the zone will have to
be broken down
in a logical order
to identify the
faulty sensor. On
modern systems
it is usual to have
one sensor per
zone but on
cheaper or older

N

The Fauit Finder connected to the author's Alarm System panel
to monitor a suspect zone sensor.
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systems it is pos-
sible that each
zone could have
two, three, or
even four sen-
sors fitted to it.
Depending
upon how many
sensors are fitted
to the faulty
zone, two
approaches can
be taken. The
first is to split the
sensors into two
groups and see
which group is
faulty, then split

these down again and again until the faulty
sensor is located.

The other method is to test each sensor,
one at a time, perhaps using old knowledge
or instinct as to where the fault lays. It can
be seen that it will take time to locate the
fault and the system’s security coverage
will be reduced during this time, but at
least no false alarms will occur and you
can sleep soundly at night, as can your
neighbours.

Once the faulty sensor is located it can
be replaced or relocated depending upon
the fault. If the sensor is not faulty then the
fault must be found, this could be due to
any one of a number of causes, depending
upon the type of sensor fitted.

A general guide to other possible
“faults” can be found in the accompanying
Possible Fault Conditions panel. Let’s hope
that “silence is golden™ is the password for
you and your neighbours! O

ALARM SYSTEM
INTERROGATION
UNZ
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A roundup of the latest Everyday
News from the world of

electronics

MOBILE VIDEO BATTLES

Will RadioScape’s revolutionary, low cost video broadcasting technique
challenge the high investment 3G system? Barry Fox reports.

Two recent demonstrations draw the
lines for an imminent battle to creaie a
market and set de facto standards for
mobile video. DAB and 3G are the oppos-
ing contenders.

In the first live demonstration of its
kind, British company RadioScape
recently joined forces with NTL to show
how a DAB digital radio and pocket PC
can work like a 3G cellphone to receive
video on the move.

“And we have not had to pay billions
for a 3G licence”, said Radioscape CEO,
John Hall.

Video Via Radio

RadioScape had taken over the exhibi-
tion area at the top of Tower Bridge in
London to show off its new RS 200
DAB/FM/RDS receiver module to the
broadcast industry. But shoitly before
the event RadioScape’s engineers suc-
ceeded in using the module to squeeze
good quality video and sound into a
DAB radio channel normally used for
mid-fi mono sound

The Radio Authority waived iis usual
requirement for ten days advance warn-
ing and granted a temporary licence for
NTL and RadioScape to broadcast live
video by DAB across the bridge.

Flushed with success Radioscape and
NTL then joined forces with Microsoft,
Texas Instruments and Tandberg to
demonstrate the system with news
footage from CNN at the National
Association of Broadcasters Convention
in Las Vegas.

Using Windows Media 9 software,
RadioScape converts the pictures and
sound into MPEG-4 video, running at
Jjust 64Kbps — the rate normally used by
radio news stations for mono sound
only.

The video is then bundled into Internet
Protocol packages and slotted between
conventional speech and music radio
channels. A DAB module decodes the
data for Windows Media Player to play.
With a resolution of 176 x 144 pixels,
and seven pictures a second, quality on a
small screen is surprisingly good.
Higher rates give larger, clearer pictures.
The inventors claim it even works on a
train at 300km/hour.

This is possible because the Digital
Audio Broadcast system, developed in
Europe as Eureka research project 147,
was designed from Day One for mobile
use. As a result DAB has already been

adopted by 550 radio stations in 30
countries round the world. including
Britain, Australia, Canada, India, China,
Israel and Taiwan.

The broadcast signal is spread over
many narrow frequency channels, so that
each channel is carrying only a slow
stream of bits. This helps the receiver
filter out unwanted interference and
reflections. The broadcast bits can con-
vey either low quality mono speech,
high quality stereo music, multimedia
data, or a flexible mix of all three.

The new mobile video units have a
screen and two chip sets, one working
like a conventional cellphone and the
other working as a DAB radio. Video is
“ordered” by a data or text message, at
9-6Kbps, and then received as a DAB
signal.

New Video Broadcast
Services

RadioScape envisages new services,
probably beginning in the Asia Pacific
region, where promotional videos arrive
free to view, while premium program-
ming, such as winning goals, horse race
finishes and breaking news bulletins are
scrambled for viewing in return for sub-
scription or fee payment. The video is
either continually streamed. like a live
news channel, or short clips are repeat-
edly broadcast for downloading into the
handset. A consortium in Taiwan is now
trialling a service, browse www.pc-
radio.com.tw/eng/eng_ver.htm.

In the UK there are seven DAB multi-
plexes, although usually only three are
available in any one area. Each multi-
plex carries 1-2Mbps, of which UK reg-
ulations allow 20% to be used for data.
In two or three years time, when new
frequencies in the L band are freed for
DAB, broadcast capacity will double.

This competes head-on with 3G, the
third generation mobile phone service.
So far the Three networks in Britain and
Italy offer the only commercial 3G serv-
ice outside Japan. Three is 65% owned
by Hutchison of Hong Kong, 20% by
Japan’s Do-co-mo and 15% by Dutch
Telecoms company KPN.

Downloading
To Handsets

For £60 (or more) a month the owner of
a £400 handset (made by NEC and
Motorola) can download MPEG-4 sports,
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news and comedy clips including Monty
Python’s Parrot sketch. Each clip lasts
about four or five minutes and is down-
loaded into 32MB of memory in the phone.

The handset has to work either on old
2G or new spread spectrum 3G because
the 3G networks are not finished. The
leader, Three, can still only claim cover-
age of 50% of the UK population. When
Three handsets move out of range of a
3G base station they will use the Cellnet
02 network for GSM/GPRS reception.

Three says its 3G data speeds range
from 120Kbps at the edge of a cell up to
360Kbps, with a theoretical maximum of
384Kbps. Data speed slows with conges-
tion because the wide band fills with sig-
nal, which then starts to behave like
noise.

Live picture phone video streams at
64Kbps, four to five fps (frames per
second). Replay of downloaded video is
7-5fps on the NEC handsets and 15fps
on the Motorola. Streaming live video
clips will come later. “This is week one
of a twenty year project”, says 3G’s
Matt Peacock. Three expects early sales
to be conventional early adopters; one
thing they will quickly have to get used
to is limited battery life, around one
hour for video calling and three or four
hours for Internet browsing.

Huge Investment

The UK’s five rival operators will
share 3G sites and towers, but not base
stations. So capital investment is huge.

Says Nigel Oakley of RadioScape:
“With DAB delivery, startup costs are
exceedingly low. There is no licence to
buy and no infrastructure to build™.

Says Phil Kendall, wireless specialist
with  industry analysts Strategy
Analytics: “There’s no escaping the
beauty of the idea. As an alternative to
blowing around £8 billion on a 3G
licence and network, and then being one
of five, the logic is compelling. The
struggle is not technical, it’s to compete
with marketing clout of the majors, like
Vodafone™.

Vodafone paid the UK government a
record price of £5-:964 billion, just for a
licence to run a 3G service. Vodafone's
network will be ready by the end of this
year. The company's spokeswoman on
3G admitted she was unaware of the
DAB system, but assures: “We are com-
mitted to 3G. It’s in full flow. There’s no
stopping it now”.

527



response was overwhelming.”

Trilobite is around £999.
For more information browse:

TRILOBITE ROBOTIC VACUUM

ELECTROLUX have announced the introduction of the Trilobite, a vacuum cleaner
that takes care of the cleaning all by itself. The Trilobite is the first automatic vacu-
um cleaner in the world. It should be on sale in Sweden by the time you read this
and will be exported to other European countries early next year.

The Trilobite has been under development for several years in Sweden. “This has
been quite an exiting journey,” says Hans Straberg, CEO of the Electrolux Group.
“We presented a prototype in 1997 to see if the market was interested. The

The vacuum cleaner is 13cm high and has a diameter of 35cm, which means that
it can even clean under beds and tables. It “sees” with the aid of ultrasound — just
like a bat. The system allows it to quickly detect a dog’s water bow!, legs of chairs,
walls and other obstacles. Once any of these are detected the Trilobite calculates a
new path. Near stairways and other places where there are no natural obstacles,
you place special magnetic strips to prevent the Trilobite from passing through.

Electrolux say that the Trilobite can easily be left alone to take care of cleaning
carpets while its owners are out enjoying themselves. The expected cost of the

http://trilobite.electrolux.se and http:/news.bbc.co.uk/1/hitechnology.

CHIP REPAIR

IN this age of throw-away obsolescence, it
comes as a surprise to learn that a Scottish
microelectronics company is offering
repair facilities for integrated circuits.

The Microelectronics Imaging and
Analysis Centre (MIAC) has been given
funding of more than £200,000 by Scottish
Enterprise Edinburgh and Lothian to
upgrade its facilities. Part of that upgrading
programme will include the introduction of
a new technique that will allow the repair
of copper based i.c.s which are now
increasingly replacing those that use
aluminium.

The new technology will mean the
Edinburgh based centre will be the only
commercially operated facility in Europe
capable of carrying out the repairs on cop-
per interconnected devices.

SDRAM ACHIEVES
4-GIGABYTE

SAMSUNG say they have taken memory
capacity to the next level by creating the
industry’s first 4-gigabyte Double Data
Rate (DDR) Dual In-line Memory Module
(DIMM).

For more information browse www.
samsung.com.
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WEBBED
PRINCIPLES

EPT Software tell us that in order to enable
more students and hobbyists to enjoy their
Electronics, Mechanics and Computing
Principles 8.1 software, they have changed
their marketing strategy to one of only sup-
plying via their web site as downloadable
installations at substantially reduced prices.

With more than a thousand interactive
topics. version V8.1 is a huge interactive
resource of technical information, includ-
ing topics ranging from reading resistor
colour codes to PIC pragramming, mathe-
matics and computer science subjects. EPT
say that in fact there are few electronics
topics not covered and that many engineers
install the software on their laptops in
preference to carrying heavy textbooks for
reference material.

Clive Humphris of EPT says, “This
change of strategy has opened up lots of
new oppertunities for us and it brings
many advantages to our customers, the
most significant is being able to make
future upgrades available free of charge by
simply downloading the latest version.”

EPT Software is an authorised
Curriculum Online software content
provider and retailer.

For more information browse www.
eptsoft.com.

PIC Training

MATRIX Multimedia, whose PIC-related
products include such renowned CD
ROMs as Assembly for PICmicro (former-
ly PICtutor), C for PICmicro and Flowlog,
have announced three one-day courses for
those who want to learn or teach PIC
microcontroller programming.

Each month Matrix is running one-day
courses in assembly code programming, C
programming and flow chart programming
at the company’s new training facility in
Halifax. West Yorkshire. The aim of each
course is to introduce the basics of PIC
programming and to give delegates the
confidence and all the resources they need
to carry on learning at home.

Matrix say that the course is particularly
suitable for teachers who have an interest
in introducing PIC programming to their
school or college.

A full specification of the training days
can be browsed at:

www.matrixmultimedia.co.uk.

Science Experiments

PICO Technology ask if you are interested in
conducting science experiments? If you are,
their new DD 103 Oxygen-in-Air sensor will
probably appeal to you. It is for use with
Pico’s popular low cost Dr Daq data logger.
The galvanic cell sensor just plugs into one
of Dr Daq’s external sockets and can meas-
ure a full 0% to 100% oxygen level range.

Dr Daq itself simply connects to your
laptop/desktop PC, taking power from the
PC, so no batteries are required. It runs
with the supplied PicolLog data acquisition
software and converts the PC into a power-
ful, yet easy to use, scientific instrument.

This new oxygen sensor broadens the
range of biology, physics and chemistry
experiments (such as oxygen produced by
plants during photosynthesis) that can be
conducted in primary and secondary schools.
It retails for £99 plus VAT. The Dr Daq data
logger and software retails for £59 plus VAT.

For more information contact Pico
Technology Ltd., Dept EPE, The Mill
House, Cambridge Street, St Neots, Cambs
PE19 1QB. Tel: 01480 396395. Fax: 01480
396296. Email: peter @picotech.com. Web:
www.drdaq.com.

Distance Learning

OakCAD Training has taken over the whole
operation of the National College of
Technology Distance Learning
Programme, a college which has for many
years supported electronic enthusiasts, with
courses such as Electronic Circuits, Digital
Circuits, and Testing and Fault Diagnosis,
all of which offer to the successful student
a half or full unit for a BTEC Certificate.

0akCAD Training has over 10 years of
engineering and CAD training experience
and offers a range of customised engineer-
ing courses. Some of these courses are cur-
rently being developed in a distance learn-
ing format for delivery on CD.

This development will enhance the serv-
ice offered to anyone interested in learning
more about electronics and engineering.

These and other courses can now be
booked through OakCAD on their web
site; www.oakcad.co.uk/nct.aspx, or tele-
phone 08456 345 445.
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Robert Penfold

OPTICAL SENSING HEART-RATE INTERFACE FOR YOUR PC

USING the serial port handshake
inputs as general-purpose inputs
and for counting pulses at low frequen-
cies has been covered in recent Interface
articles. In this month’s Interface article
a practical counting application will be
described

The obvious pulse counting application
is just that - counting the number of
heartbeats per minute. This requires some
form of interface to provide the electrical
pulses for the computer to count, and
there are two common methods of pro-
ducing the necessary signals. One is to
use electrodes on the subject's body to
detect the electrical signals generated as
each heartbeat occurs, and the other is an
optical system.

In many ways the direct electrical
method is the more interesting approach,
but it does have one or two drawbacks.
One of these is that it requires a very large
amount of amplification to bring the
weak electrical signals in the human body
up to a level that will drive the inputs of a
PC at suitable levels.

This tends to give problems with pick-
up of the electrical noise generated by the
PC and the monitor, and with mains
“hum” and other electrical noise in the
environment. Another problem is that the
interface must be electrically isolated
from the PC in order to conform to safety
regulations.

Shining Through

The second method is simpler and
avoids the two main drawbacks of the
direct electrical approach. The basic
scheme of things is to shine a continuous
light through the subject’s finger and
onto a photocell. Although there is no
obvious reason for this generating a sig-
nal in sympathy with the subject’s heart-
beat, it does actually do so.

In order to generate a signal the photo-
cell must be connected in a potential
divider circuit across the supply lines of
the interface. The variations in blood flow
produce small changes in the amount of
light passing through the subject’s finger.
It is possible to use other parts of the body
such as an earlobe, but monitoring via the
end of a finger is generally the easiest
method.

The signal generated by this method is
quite small and a large amount of ampli-
fication is required in order to drive the
serial inputs of a PC. Mains “hum” and
other electrical noise is not a major prob-
lem with this method because the user is
electrically isolated from the interface.

With the direct electrode method the
subject effectively acts as an aerial, pick-
ing up any electrical noise in the vicinity.
This makes it difficult to obtain a “clean”
signal, and balancing techniques have to
be used to cancel out the electrical noise
in the environment. This is unnecessary

with the optical method, which also
avoids problems with electrical isolation,
since the isolation is an innate part of the
system.

Heart-Rate Circuit

For the sake of simplicity the optical
method has been adopted for the Opto-
Sensing Heart-Rate PC Interface, and the
full circuit diagram appears in Fig.1. It is
based on the Heart Rate Monitor pub-
lished in the Ingenuity Unlimited feature
of EPE May 2003 circuit, by Tony Lee. R2
is the photocell and R1 is its load resistor.

A cadmium sulphide photocell is a
good choice for this application where
good sensitivity is an advantage and only
very low frequency signals are involved.

An ORP12 li f‘llt-dependent resistor
(Ld.r.) was used for R2, but virtually any
cadmium sulphide photo-resistor should
work in this circuit. With some alterna-
tives it might be necessary to alter the
value of Rl in order to obtain good
results.

High-Gain

The output of the photocell circuit is
coupled by capacitor C2 to the input of a
two-stage high-gain amplifier based on
IC1 and IC2. IC1 operates as a non-invert-
ing amplifier having a voltage gain of
approximately 30 times. Capacitor C3
rolls-off the high frequency response of

o o—
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Fig.1. Complete circuit diagram for the Opto-Sensing Heart-Rate Interface. R2 can be practically any photo-resistor, such as the
popular ORP12 light-dependent resistor (l.d.r.). Note that the light source (D1) must be an ultrabright or superbright light-

emitting diode (l.e.d.).

530

Everyday Practical Electronics, August 2003



the circuit, which helps to avoid problems
with instability.

Capacitor C5 couples the output of
IC1 to the input of a simple inverting
amplifier based on IC2. Feedback resis-
tors R7 and R10 set the voltage gain of
this stage at about 47 times, giving an
overall voltage gain of approximately
1400. This should be sufficient, but if
necessary the gain can be boosted by
increasing the value of resistors R5 and
(or) R10.

It is important that the signal fed to the
comﬁuter is reasonably “clean”, since any
glitches will substantially boost the pulse
count and give poor accuracy. The output
signal also has to be at voltages that will
drive an RS232C input reliably. The out-
put of IC3 is therefore fed to a simple
trigger circuit that has a moderate
amount of hysteresis provided by resistor
R12.

Fig.2. Connection details for 9-pin and
25-pin serial ports.

Although the output signal is not at full
RS232C signal voltages, the circuit should
drive any normal RS232C port reliably,
provided a connecting cable of no longer
than two or three metres is used. The out-
put of IC3 could be fed to a proper
RS5232C line driver if preferred, but there
will normally be no advantage in doing
s0.

Seeing the Light

In order to work properly it is essential
for this opto-sensing method of detection
to have a reasonably strong light source
above the subject’s finger, with the photo-
cell on the opposite side of the finger.
Also, light from mains powered lighting
must be kept away from the photocell as
it will tend to produce ripple on the out-
put of IC2 which could produce multiple
pulses as the output of the trigger stage
changes state.

In days of yore a small light bulb was
used as the light source in this type of
equipment, but these days an led. is a
better choice. An l.e.d. provides a similar
light level but at much lower current con-
sumption. D1 is the Le.d. used as the light
source and resistor R13 is the current lim-
iter resistor. The current fed to D1 is just
less than 20mA, which should be enough
to provide sufficient light from any ultra-
bright or super-bright le.d. A “bog stan-
dard” lLe.d. is unlikely to give sufficient
light output in this application.

Resting Comfortably

It is important that things are arranged
in such a way that the user can rest his or
her hand comfortably. Any movement of
the user’s finger is likely to generate spu-
rious signals. For the same reason it is
important that the photocell and l.e.d. are
fixed firmly in place. Any wobble in either
is likely to cause spurious signals.

In all other respects construction of the
interface is perfectly straightforward, but
bear in mind that the CA3140E used for
IC3 requires the usual anti-static handling
precautions. Only two connections are
made to the RS5232C port, and connection
details for nine and 25-pin ports are
shown in Fig.2. The current consumption
of the interface is about 25mA, so it is best
to use a fairly high capacity battery such
as six AA size cells in a holder.

Software

Regarding the Visual Basic software,
the form must be equipped with a label
having a suitably large font size to act as
the digital readout. Another label compo-
nent having an appropriate caption such
as “Heartbeats Per Minute” is placed
above the readout label. The form must
also be equipped with MSCOMM and a
timer having its Interval value set at 15000
milliseconds (15 seconds).

The following is the code for the heart
rate program:

Dim Counter As Variant

Private Sub Form_Load()
MSComm1.PortOpen = True
Labell.Caption = 0

End Sub

Private Sub MSComm1_OnCommy()

If (MSComm1.CommEvent =
comEvCTS) Then

Counter = Counter + 1

End If

End Sub

Private Sub Timerl_Timer()
Labell.Caption = Counter * 2
Counter = 0

End Sub

The first line declares a global variable
called Counter, which is used to store the
pulse count. The subroutine for the form
simply switches on the serial port and sets
the readout at an initial value of zero.

A simple If..End If routine waits for
transitions on the CTS handshake line
and increments Counter by one each time
a transition is detected. Every 15 seconds
the subroutine for the timer sets the cap-
tion of the readout label at double the cur-
rent value in Counter, and then resets
Counter to zero so that a fresh count can
commence.

Since the count only lasts 15 seconds
rather than a minute, the value displayed
must be four times the number of input
pulses that are counted. However, the
count is augmented each time there is a
transition (rather than a pulse) on the
CTS line. The count therefore increases by
two for every complete input pulse, and
the value in counter only has to be dou-
bled in order to give a reading in beats
per minute. The resolution of the system
is therefore two beats per minute.

It can be increased to one beat per
minute by using an Interval value of
30000 for the timer and writing the value
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Fig.3. Screen shot showing the heart-
rate monitor in operation.

in Counter straight to the readout label.
Of course, this has the drawback of
updating the readout only twice instead
of four times per minute.

In Use

The program in operation is shown in
the screen shot of Fig.3. The system works
well considering the simplicity of the
interface, but it is advisable not to have
the interface too close to the PC or the
monitor. Keeping the interface reasonably
well separated from the computer system
helps to minimise any electrical noise
from the computer being picked up by
the interface’s sensitive amplifier.

It is essential to keep light from mains
powered lighting from reaching the pho-
tocell, and for the subject’s finger to
remain still relative to the photocell.
Displayed pulse rates into the hundreds
will occur if noise and spurious pulses are
allowed into the system.

Note that the circuit necessarily has an
extended low frequency response, and
that this results in it taking several sec-
onds after switch-on for the voltages in
the circuit to settle down to their normal
operating levels. It will also take a few
seconds for things to settle down after the
subject’s finger is placed over the photo-
cell, due to the large initial pulse this
produces.

Refinements

There are one or two refinements that
can be made to the Visual Basic program.
An on-screen indicator could be used to
show the transitions on the CTS line. This
would be useful when initially setting up
the system, and would also make it obvi-
ous if there were any problems with
glitches.

The pulse counting method used here
should guarantee reasonably accurate
results, but the display does not update
very often. More frequent updates can be
obtained by measuring the time taken for
(say) four input pulses, and then using
some mathematics to convert this time
into the equivalent beats per minute. It
can be difficult to get consistently accu-
rate results using this method, but it
would be an interesting approach to try.
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Constructional Project

EPE PIC
MET OFFICE

JOHN BECKER

Part One

Forget the seaweed and proverbs, let technology cater for your

/insatiable interest in the weather!

and January *96 was the last Weather

Centre to be published in these pages.
A lot of water has passed under many
bridges since then, in more ways one!

One flood has been in the way that readers
have taken to PIC microcontrollers during
that period. As long as three years ago we
recognised that the time was ripe to publish
another Weather Centre, this time using a
PIC16F877 and its ready capability of moni-
toring many types of sensor simultaneously.

It was also obvious that this device
could easily be used in conjunction with
serial memory chips, to perform long-term
data recording for subsequent download to
a PC-compatible computer for analysis.
The technique for such recording had
already been proved in the author’s PIC
8-Channel Data Logger (Aug/Sep *99).

SOLID STATE

There was a problem, though. It lay not
so much in the basic monitoring and

THE EPE Met Office of December °95

=

3
|
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SPECIFICATIONS . . .

The PIC Met Office monitors a range
of sensors and processes data for the
following conditions:

@ Barometric pressure, in millibars

@ Temperature, in °C and °F, including
sub-zero

@ Atmospheric relative humidity, as an
RH percentage
@ Soil moisture, bone-dry to saturated,
as a percentage
@ Light intensity, as a relative percent-
age, full sun to total darkness

@ Rain fall, immediate (is it raining now?)

@ Rain fall, cumulative (by how much
has the water barrel filled and over
what period?)

® Wind speed, in kph. mph and
Beaufort, immediate and averaged

® Wind direction, immediate and aver-
aged, 0° to 360°

@ Wind chill factor

@ Rainbow alert!

@ Recording of all data to non-volatile
serial memory (up to 256 kilobytes)

@ Selectable data sampling rates, from
1 second to 1 hour intervals

@ Serial output (9600 baud) of realtime
and recorded data to PC-compatible
computer, running under Windows
95/98/ME

@ Bargraph and waveform displays on
PC

@® Data formatted by PC for reading as text
file compatible with Excel spread-
sheet/graphing software and text editors

® Immediate display of monitored sen-
sor values via alphanumeric liquid
crystal display

The EPE PIC Met Office
assembly enclosure. Note the four
“ultrasonic wind sensing transducers, light
sensing l.d.r. (centre left), solar panel (centre), rain
water channel, and rain sensor behind see-through
cover at bottom left. Other housing techniques may be used.

logging, as with the author! He had rashly
said that the next weather centre he did
should be entirely solid state — no moving
parts whatsoever.

As most of you will know. traditional-
ly a weather centre has always had two
moving parts, an anemometer for
measuring wind speed, and a vane that
indicates the direction from which it
blows. For readers (and the author), for
whom electronics is the chosen techno-
logical path to be passionate about,
mechanics is the weakest link — goodhye
to all that, seemed to be the prevailing
thought.

So, the reasoning was that electronics
by now should be capable of sensing
wind speed and direction without resort-
ing to rotational mechanics. There were
many ideas of how it mmight be done, but
no practical experiments had been per-
formed in Tech Ed’s garden. But, after
much shilly-shallying and putting off the
hard work, he’s done it now. As to how,
be patient a moment, all will be revealed.
First, take a look at the Specifications
for what rhis PIC Met Office can do
overall!
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Note that you do not need to use a PC if
you are content to just observe the l.c.d.
readout and ignore the data logging option.
In this case the serial memory devices and
PC interface components can be omitted.

SA TE LLI TE s ,'l/ 7 I
TECHNDLDGY SUNLIGHT SOIL HUMID'TY ‘ ;’A::l

As will be described presently, a
PIC16F877 microcontroller is the brain of
the system. In effect, it sits in a command-
ing position surrounded by several satel-
lites of sensors, variously providing data in
response to active control or passive sam-

pling. See block diagram Fig.1. - [
In turn each of the sensors comes under GO D! PIC Rl &
the attention of the PIC, which acquires t 1

that sensor’s data and formats it for display
on an alphanumeric liquid crystal display

(l.c.d.). The full cycle takes about one sec-
ond to complete. ) | mureiexer el muciPLexer |
Secondly, the PIC has been provided
with the option to store that data to up to ==y r
eight on-board serial EEPROM (electrical- dgdydyd N
ly erasable programmable read-only mem- // ql .
ory) chips if required. Simultaneously, the / | ©
PIC constantly outputs data in a senal for- ,-;.,*\)V/ 4
mat for immediate reception via a cable s MY O
link to a PC if connected. WIND WATER PRESSURE TEMPERATURE

When requested by the user, the PIC can
output all recorded serial EEPROM data to
the PC as a block.

The functioning of the control unit will

—
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Fig. 1. Block diagram of the EPE PIC Met Office.

be described presently (Fig.12), but first ol
the sensors are examined in turn. Fo8C! T &l
RE2 R4AS

LIGHT SENSING r2s AIX3 WATER o— o *VE  x|Peo liTRASONC
One of the simplest sensors n this P ‘w:"f g: - IC3

design is that for sensing light level. Its cir- il NG o=tl 5 74HG4052

cuit diagram is shown in Fig.2. x> R2S/X4 HUMIDITY O 70 v Foic1 rad
The sensor is an ORP12 (or similar) light 1450l O V1

dependent resistor (l.d.r.), notated as LDRI. Ay LDR1/C13 LIGHT Cr"-s‘-

Its resistance is very high (several C13 BAINO=23 T3 .

megohms) in total darkness, falling to just a z0f | s INHE

few tens of ohms in bright sunlit conditions. ov MAEIO=RR oo VEE
Somewhat unusually, it is fed with a dig- 3

ital pulse train provided by the PIC via pin Fig.2. Light sensing circuit. we

RE2. The lLd.r. is in series with a ballast
resistor, R24, and with a capacitor, C13.
The rate at which Cl13 charges between
two specific voltage levels in response to
the pulses is timed. From this the PIC
determines the relative resistance value of
the l.d.r. and relates it to the upper and

lower extremes of the ld.r’s resistance
range, from which a percentage value is
obtained.

Tke junction of LDRI and C13 is cou-
pled through a multiplexer (IC3, see Fig.3)

Fig.3. Multiptex cireuit through which
most of the sensor signals are routed
to the PIC microcontroller.

to the PIC’s Port A Schmitt trigger input, at
pin RA4.

In simple terms, the pulse train from PIC
pin RE2 is initially taken low, causing C13

* EPE PIC MET OFFICE V1.0 28MAY03 to discharge through LDRI and R24. As
Force:3 Temp  Chill soon as the logic level at RA4 is recognised
Soil Humid Light Water mzch31  136C  124C  Barom as being at logic 0. the pulse is taken hign
abelnics 8 ol ek : I sl ”55'5':‘” 5‘-’:» e to start C13 charging up again. When the
| 3 %0 [ PIC recognises that a logic 1 level has been
: on e reached, as detected by the upper Schmitt
: Egpl -1 trigger threshold of RA4, it again reverses
20 H a2 the pulse logic and starfs a timer.
z -110 Capacitor CI3 starts discharging again.
-100 When RA4’s logic 0 Schmitt threshold is
-0 reached, the timer is stopped and its value
Avesp P S -0 10 read. This is compared with values previ-
2ol QLA AT ol ™ ously established during the PIC Met
Adut Coe Office’s initial setting up, and a percentage
] — N value relative to maximum light level is
: % 2 ; z calculated.
ol A 2R SOIL MOISTURE
o SENSING
g: A similar technique is used to assess the

relative moisture content of garden (or pot
plant) soil. As discussed in the author's
Earth Resistivity Logger (Apr/May '03),
the resistance that soil presents to a current

J D 00 st

Example of the PIC Met Office’'s main display on a PC-compatible computer screen.
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Fig.4. Soil moisture sensing circuit.

fed through it varies depending on its mois-
ture content and general make-up. A very
high resistance is present with dry soil. and
a very low resistance for wet soil. In this
context, the chemical nature of the soil,
which may also provide conductivity, has a
small effect by comparison to water
content.

The circuit diagram for the soil moisture
sensor is shown in Fig.4. The circuit is
essentially the same as that in Fig.2, except
that the l.d.r. resistance is replaced by the
soil’s resistance. Once again a capacitor,
Cl4, is charged and discharged by the
pulse train from RE2, acting via a ballast
resistor, R26.

Note that the alternating signal also
helps to prevent polarising effects being
generated in the soil, and corrosion of the
probes, as would happen if a direct current
(d.c.) were fed into it. The situation is dis-
cussed in the Earth Resistivity Logger (and
its software contains a text file describing
experiments that can be carried out to show
the effects).

Physically, two external probes are con-
nected to the soil sensor circuit, one to
resistor R26 at point P1, the other to capac-
itor C14 at point P2.

The voltage level at C14 is fed via mul-
tiplexer IC3 (Fig.3) to PIC pin RA4. As
with light level sensing, the timings
between the logic thresholds are used to
determine the soil’s relative resistance in
relation to preset wet/dry extremes as
established during setting-up.

HUMIDITY SENSING

A similar timing technique is used for
sensing the relative humidity (RH) of air.
The circuit diagram is given in Fig.5.

Here the sensor itself (X4) is the capac-
itor, in series with two resistances, R25
and preset VR3, the latter setting a basic

FQSC!
RE2
VA3
™
R25
m<
1 10 IC3
0 piN12
_L HUMIDITY
X4 SENSOR
T 110p TO 145p

I

Fig.5. Humidity sensing circuit.
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range for the CR (capacitance-resistance)
relationship.

The sensor has a capacitance whose
value changes with relative humidity. The
range is typically 110pF in dry air (RH
0%), to 145pF in saturated air (RH 100%).
It is the same sensor type discussed in
Teach-In 2002 Part 3 (Jan *02).

Again the timing factor at the “capaci-
tor” is sensed by PIC pin RA4, via multi-
plexer IC3. The extremes of the sensing
range are established during setting-up,
using two *“real” capacitors of known value
(to avoid a long wait between total air dry-
ness and saturation conditions — which
might never occur!).

RAIN SENSOR

The presence of rain is assessed by the
simple technique of detecting whether two
closely adjacent “probes” are conducting,
see Fig.6. They are placed such that rain
falling on them accumulates into droplets,
growing large enough to periodically cause
electrical conduction to take place between
them through the water before the drip runs
down, breaking contact.

FOSC‘
A O " Rez
BRIDGED BY RAIN
a
D6
INd148
k
. TOIC3
O PIN 1Y
R36 czo:—]_—,
i 2y T
O oV

Fig.6. Rain sensing circuit.

One probe is fed with a pulse chain from
PIC pin RE2. As with soil moisture detec-
tion, the use of an alternating signal
reduces probe contamination caused by
polarizing currents.

When inter-probe conduction takes
place, pulses from the receiving probe
cause capacitor C20 to charge via diode
D6. The resulting voltage is coupled via
multiplexer IC3 to PIC pin RA4. The PIC
simply detects whether or not this pin is
receiving a voltage above or below its logic
threshold levels. If the voltage is at a logic
1 level, then it’s raining, or the rain drip has
not yet dispersed from the probes.

In the absence of a rain drip, C20 is dis-
charged via resistor R36.

TEMPERATURE
SENSING

The temperature sensing circuit diagram
is shown in Fig.7. It is essentially the same
circuit as used in the author’s P/Cronos
L.E.D. Wall Clock (May/June *03).

It is based on the type LM35CZ temper-
ature sensor, IC7. The voltage output of
this device varies by 0-01V per degree
Celsius. It has been configured with two
1N4148 silicon diodes in its ground path in
accordance with its manufacturer’s
datasheet. This allows the device to
respond to sub-zero temperatures. Resistor
R27 provides a bias path to 0V to suit this
role.

The voltage difference between IC7’s
output and negative pins is processed by
the differential amplifier formed by
op.amps IC8a to IC8c. Note that the
op.amp is a quad rail-to-rail device. A
“standard” quad op.amp, such as an
LLM324 for instance, is unsuitable in this
application. A rail-to-rail device must be
used.

The circuit configuration around the
three op.amps provides a gain of x10, pro-
viding an output voltage change at IC8¢
pin 7 of 0-1V/°C. Some resistors are 1%
types in order to provide this gain precision
(which is actually x9-99 — but near enough
to x10 to be acceptable). A span adjust-
ment option is provided by the software but
its use should not be needed.

Differential amplifier circuits were dis-
cussed in depth in Teach-In 2002 Part 5
(Mar °02).

The output from this circuit is fed direct-
ly to one of the PIC’s pins (RA3) config-
ured as an analogue-to-digital-converter
(ADC) input. The ADC provides a 10-bit
conversion range (1024 values) for voltage
inputs of between 0V and the supply rail
voltage (SV).

PRESSURE SENSOR

Barometric pressure sensing is per-
formed by the circuit in Fig.8. The pressure
sensor itself is notated as XS. It is a com-
pensated termperature bridge device of
which two arms, | and 3, are used in a cur-
rent-control configuration between output
pin 14 of op.amp IC6a, and the inverting
input at pin 13. The resistor values (for R13
to R16) are those recommended in the

device’s datasheet.

Note that R15 and
R16 are 1% types,
used in series to set a
value of 8062 (the
datasheet’s value).
The sensor’s twin
vour | outputs, at pins 2 and
IC8¢ '™R43 [ 4 are in antiphase,
LMCn0S and are fed to the two
inputs of another dif-

R34

ferential amplifier,
formed around
op.amps IC6b to

IC6d. A “standard”
op.amp type LM324
is used for IC6, rail-
to-rail ability not
being needed for this
circuit.

Fig.7 Temperature sensing circuit.

Some resistors in
the amplifier are also
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Fig.8. Barometric pressure sensing circuit.

specified as 1%. However, the use of 1%
tolerance here is not as crucial as with the
temperature circuit. The software provides
span alignment to sait individual sensors.
The circuit gain is about x30.

The output voltage at IC6 pin 7 is fed to
another ADC pin at the PIC, RAO.

WIND SENSING

In the author’s PIC Wind Speed Meter
tJan °03), a technique for sensing wind
speed by timing the rate at which ultrason-
ic pulses passed between two ultrasonic
transducers was first

physical construction, these corners are
positioned in line with standard compass
points, N, S, W, E.

The principle allows not only wind
speed to be assessed, but also its direction
(with the aid of a bit of maths in the PIC’s
software!). It works as follows:

Transducer N transmits a couple of
ultrasonic pulses towards transducer S. The
time it takes for the pulses to cross the
short distance (about 25-5cm) is measured.
Transducer S now transmits towards N,
and again a timing is taken.

described in EPE.
Even though the ultra-
sonic transducers are AX1
sold as matched trans- — S
mitter/receives pairs
they can in some cir- AXZ
cumstances be used — E
interchangeably.

ULTRASONIC TRANSQUCER PAIRS

N Ao/

5o Fosct

In this PIC Met

IC1 RE2

Office, the technique

is employed again,
but this time four
ultrasonic transduc-
ers are used, arranged
at the four comers of
a square. Ultrasonic
pulses are exchanged
between the trans-

ICY RB8 o-—_‘i A INH 2
S — ¢ VEE

s fa fs fond

13
N P

-
>

: |
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ducer pairs at oppo-
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site corners. In the

Fig.9. Wind sensing transducer multiplexing circuit.
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Fig.10. Ultrasonic piise reception amplifier circuit.
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Next transducers W and E exchange
pulses and timings are taken. Standard
geometry is used to manipulate the four
results to provide the dominant angle at
which the air is flowing between the trans-
ducers’ known angular positions. From
knowledge of the wind angle, relative wind
speed can be established.

Both values are, of course, based on the
rate at which sound travels through air
(332m/s at 0°C). If the air is moving
(there’s wind) the rate varies accordingly,
faster if the sound is travelling with the
wind, slower if it is travelling against it.

Because the transducers alternate
between being transmitter and receiver, the
effects of temperature change, humidity
and barometric pressure can be ignored in
this simple application.

Wind by its nature is blustery, constant-
ly changing speed and direction as it swirls
passed. Only an average typical rate and
direction can ever be established in any
low-cost unit (and greater precision is
probably very difficult to achieve even in
an “expensive” design).

The basic ultrasonic signal routing cir-
cuit diagram is shown in Fig.9. PIC pin
RE?2 is fed to multiplexer IC4 at analogue
pin X. The binary code on IC4 pins A and
B determines the output path that the signal
takes, from X0, X1, X2 or X3.

These four pins are each connected to
the signal pin of one transducer. The same
transducer pins are also connected to IC4
pins YO0, Y1, Y2 and Y3. According to the
code on pins A and B, the selected path is
output at IC4 pin Y.

The routing is arranged so that, for
example, when transducer N is transmit-
ting the ultrasonic signal from XO,
transducer S is receiving the pulses and
passing them via YO to Y. Conversely,
when S is transmitting from X1, N is
receiving and outputting via Y1 to Y.
Internally, the unselected paths within
IC4 are held at high impedance and have
no effect on the transducers or the output
signal at Y.

PULSE AMPLIFIER

From IC4 pin'Y, the output signal is fed
via multiplexer IC3 (Fig.3) to the ampli-
fication circuit in Fig.10. Here it is ampli-
fied by the a.c. coupled circuit around
op.amps IC5a and IC5b. The basic gain is
x100 for IC5a, and between approximate-
ly x0-5 and x100 for IC5b, as set by pre-
set VR2. This allows plenty of scope for
the signal amplitude at the output of
IC5b, pin 1, to be adjusted to provide
clean pulses to the following stage around
transistor TR1.

From IC5b, the output signal is a.c. cou-
pled to the base of TR1 via capacitor C11.
The base is biassed normally-low by resis-
tor R11, so that the collector of TR1 is nor-
mally high. Pulses from IC5b that exceed
the transistor’s turn-on threshold, of about
0-6V, drive the transistor into saturation.
The resulting line level (OV to 5V) pulses
are fed to the PIC at its RB4 input.

The inclusion of resistor R4 was found
necessary to minimise any noise signal
from the receiving transducers when their
transmitting counterparts are not being
pulsed.

Capacitor C12 minimises the transitory
effect of received pulses that fall between the
transistor’s fully on and fully off conditions.
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WATER LEVEL
SENSING

As with the author’s previous weather
centres, provision has been made to keep
track of the water level in a garden water
barrel used for collecting rain. Ultrasonic
techniques are also used here. The basic
circuit is shown in Fig.11.

TOKIC1
O ‘res
I ¥

TO0KC3
TX3

LN\

RX3

X\

~ P~ — ~ ~ — —
~ ~~ ~ ~_ WATER
~

~
~ o~~~
~— e~ ~ T~~~

Fig.11. Water level sensing circuit.

A “tapemeasure” principle is used to
assess the distance of the water surface.
Both transducers, TX3 and RX3, are
positioned side-by-side above the water
barrel and facing down into it. Transducer
TX3 is pulsed by PIC pin RBS, transmit-
ting a signal into the barrel. Transducer
RX3 receives the echo pulse and feeds it
via multiplexer IC3 to the amplifier in
Fig.10.

Having transmitted the ultrasonic pulse,
the PIC waits a brief “masking” period to
allow RX3 to cease any sympathetic “ring-
ing” while TX3 is transmitting. A timer is
then started. It is stopped immediately the
PIC receives the amplified and shaped
echo pulse from TR1.

During setting-up, timing ranges for a
water barrel in both empty and full condi-
tions are established. In “active service”,
the received echo pulse timings are com-
pared with the empty/full values and a full-
ness percentage value calculated.

RAINBOW ALERT

The Rainbow Alert is just a bit of a fun
gimmick, prompted by some light-hearted
banter on the EPE Chat Zone! It is based
on the logic that IF it is raining AND the
sun is shining, THEN it is worthwhile
having a look for a rainbow!

Of course all sorts of other criteria deter-
mine whether or not a rainbow will be
seen, such as your viewing angle in rela-
tion to the direction of the sun’s rays and
their refraction by the rain drops.

The Alert is only available via the PC. If
it detects that rain is present at the same time
as light intensity is above a preset level, then
seven concentric circles of “rainbow™
colours are displayed on screen. They van-
ish when the trigger condition has passed.

CONTROLLER CIRCUIT

Since designing the previous Weather
Centres, technology has moved on in the

form of PIC microcontrollers coming into
widespread use. How did we ever do
without them? The simple answer is
“with  difficulty and ingenuity”!
Considerably more complex logic tech-
niques had to be used with the previous
designs.

In this design, all the sensor control and
monitoring functions are simply per-
formed by feeding a few wires into a few
PIC pins, and the software takes care of
the rest. (We’ll gloss-over the fact that
software can take considerably longer to
write than the joining of numerous logic
chips into a coherent system! This
design has around 3600 PIC software
commands.)

The circuit diagram in Fig.12 shows the
PIC microcontroller, IC1, and its connec-
tions. It is operated at 10MHz, as set by
crystal X1. The connections are not only
those to and from the sensors, but also
those to the other functions that give this
design flexibility.

Having discussed the sensors, those
other functions are now examined. The role
of switches S1 to S5 will be discussed
when setting-up is described.

SERIAL MEMORY

Data from all the sensors can be stored
to a bank of non-volatile serial memory
chips for subsequent download to a PC.
The size of the memory bank is left to per-
sonal choice, but can range from one serial
memory chip, to eight. (You may also
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Fig.12. Circuit diagram for the main controller, data storage and output functions.
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choose to omit them entirely if you prefer.)
They are represented as a single device
notated as IC10 to IC17 in the controller
circuit diagram, Fig.12.

The serial memory chip type is the same
as previously used in the author’s data log-
ging designs, the Microchip 24LC256.
This has 256 kilobits of memory, used as
32768 8-bit bytes (32K), but using two
bytes for storing the data from a single sen-
sor. The use of the 24LC256 was briefly
discussed in the author’s PIC Tutorial V2,
Part 3 (May 03).

The memory chips are coupled in paral-
lel and jointly accessed via a single pair of
data input and output connections, via PIC
pins RC3 and RC4. The chip to be
accessed is selected by an identity code
transmitted by the PIC. Until another ID
code is transmitted, only the selected chip
will respond to data being sent or demand-
ed for retrieval.

The eight memory chips have their iden-
tity hardwired on the printed circuit board
by setting a binary code on their A0 to A2
pins. Internally, the pins are biassed nor-
mally-low, so it is only necessary to con-
nect the selected pin to the +5V line. The
inset block diagram to the left of the IC10
to IC17 symbol shows the logic 1 connec-
tions for all eight chip addresses.

Data is transferred between the PIC and
the memories via their SDA (serial data)
pin, in conjunction with a clock signal
applied to pin SCL (serial clock). A single
resistor, R3, biasses the SDA pins normal-
ly high as they are “open-collector”.

Any data stored to the memory chips is
retained even after the power has been
switched off.

The PIC Met Office can be used without
any memory devices if on-board logging
facilities are not wanted. Simply omit any
memory chips not needed, but resistor R3
must be used whatever the quantity, pro-
viding a known bias level to the PIC should
it try to read back data from a non-existent
chip.

When memory is installed, the PIC con-
stantly writes data to consecutive addresses
at a rate preset by the user, as discussed in
Part 2. Having reached the end of the avail-
able memory, it restarts from the beginning
again. When data is downloaded to the PC,
the formatting ensures that the samples are
saved to disk in the correct time sequence.

PC INTERCONNECTION

Connection between the PIC and a PC is
made serially via the RS-232 chip, IC2.
Whilst it is often possible to directly con-
nect a PIC to the serial port of a PC, this
interface technique is best reserved for sit-
uations when only a few bytes of data are
to be exchanged at irregular intervals.

Transferring large blocks of data is more
reliable if an RS-232 interface chip is used.
This ensures that the interface voltage lev-
els are optimised for serial data transfer.
Handshaking between the PIC and PC
when in block transfer mode also helps to
ensure data transfer accuracy.

The interface device used is the com-
monly available MAX232. In conjunction
with capacitors C3, C4 and C6, this device
generates logic signals swinging between
typically £10V on its output pins Tlout
and T2out.

Data is transmitted from IC2 pin Tlout
to the PC via socket SK1 pin 2. Handshake

signals are received by IC2 pin Rlin via
SKI1 pin 3. Resistor R2 biasses pin Rlin to
OV to ensure stability when the PC link
cable is disconnected.

L.C.D. READOUT

In addition to the PC providing readout
facilities, the hardware also provides an
alphanumeric liquid crystal display (l.c.d.)
readout. PIC Port D is used to control the
l.c.d., whose connections are shown in
Fig.13. The Port D connections to the l.c.d.
are notated in Fig.12 within the outline
marked T-LCD (text l.c.d.).
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Fig.13. Circuit diagram for the text
l.c.d. module X2.

It will be noticed that there is an adja-
cent outline and connections marked as
G-LCD. These connections may be used
by the author in some future update to
also provide a display using a graphics
l.c.d., such as that in his How ro Use
Graphics L.C.D.s with PICs (Feb "01).

If such an update takes place. the display
connections shown in Fig.14 will be used,
the display being notated as X3. The
negative supply inverter required for the
graphics l.c.d. is shown as IC18. Its output
voltage determines the l.c.d.’s screen con-
trast, which can be adjusted by preset VR4.

Do note though, that the author offers no
assurances that he will ever add this facili-
ty, but the connections are already there
should he encounter a rainy day and noth-
ing else to do! Of course, you can always
write your own program for it!

POWER SUPPLY

The circuit diagram for the power supply
is shown in Fig.15. Basically the unit is
intended to be powered by a battery source
(B1) providing between 9V and 12V. Via
diode DS, this supply is regulated down to
5V by IC9.

The option to also
use a solar cell/panel

+8V O z SEE TEXT
ADO Qe DO
RD 1 Qi 111
AD2 O 2400
D3 O e
RD4 O 2404
AD5 O s X3
ROSO: :i D6 Gracrics
RD7 O D7  MODULE
SO sl Po18ear
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HE1 O 153
AC3 O e
AC4 O : Ast o

Fig.14. Circuit diagram for contrelling a
graphics I.c.d. display (see text).

12V, depending on load. At a maximum
load of 45mA, the maximum output volt-
age is around 7-5V. The panel’s output
voltage is fed via diode D4 to the input of
voltage regulator IC9.

The inclusion of diodes D4 and D5
ensures that the two power sources do not
conflict with each other. Resistor R35
helps to prevent damage to the solar cell in
the event of a short circuit at or following
I1C9.

Capacitor C15 at the input of IC9 pro-
vides preliminary smoothing to the source
voltage(s). The one Farad (1F) capacitor,
C16. on the output of IC9 is used as a volt-
age reservoir to minimise fluctuations in
power when the solar cell is briefly shaded
from the light source and the battery is tem-
porarily removed for replacement. This
capacitor has a maximum voltage rating of
5-5V, a limit which must never be exceeded

Since the current drawn by the complete
unit is about 25mA, it is not reasonable to
rely only on the solar panel and the capac-
ity of Cl16 for power. A battery should
always be used to keep the circuit correct-
ly powered.

If a rechargeable battery is used, it
would be feasible to keep it recharged by
the solar panel and a suitable current and
voltage limiting circuit. This option will
depend on the type of rechargeable
battery used and no advice is offered —
consult the battery manufacturer’s
datasheet.

is provided (X6), (3
although the unit can agants

be powered by anly a
battery if preferred.
The solar panel gen-

ed to the amount of
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A e ap gk LNl 1c9 Jour
§$ L o [+ A% 78L05 iy
erates a voltage relat- | 75 1
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sunlight (or other s

strong light source)

falling on its surface.

At peak light intensi-

ty, the solar panel list-
ed can generate up to

Everyday Practical Electronics, August 2003

WVt N T
S| = [oon S8 oo
T T cive
VS
< T O OV
Fig.15. Power supply circuit diagram.
537




Nt 1C1 R85

Fig.16. Component layout for the EPE PIC TO GRAPHICS L G.D
Met Office. D7 D5 D3 C1 AST O WA +sv FG
Fsoeoa 02 oo fcdTrR fvo Tov
t1tltlt t t
1 1 1 ) ) 1 1
[ EEEXEEXER) L] L)
151, TGISW @R NI0 9.8 7755 4 3 2 1
9 @ CX+VQV oV E RS 0706 054 - $
SERIAL OUTPUT [fees [(EEEXEX] VR
REAR VIEW
OF PINS
+
IN
—8
ouT
—&
ov
o
—®
—®
—®
PNT o |
—@ o H3s
ek
r—®
1o
N ®
E -8 TP
w - ® @t RAIN
PROBE 1
S o
LDR1 \.__-.som
1G9 PROBE 2
\ 4 N OuT
C
13
T
g ®LA26 |
bl @+ sOIL
=4 I ezvem @ PROBE 1
\t—@ (C3 PIN | X5 @ @ o @ ran
PROBE 2
\ oo o)At
C——

P.C.B. ASSEMBLY

The PIC Met Office is constructed on a
single printed circuit board, whose compo-
nent and track layout details are shown in
Fig.16 and Fig.17. This board is available
from the EPE PCB Service, code 402.

There is a small area at the bottom left of
the board on which the two water level
sensing transducers are shown. You have a
choice here. One is to cut off this section
and mount the transducers on it
Alternatively, the board can be left intact
and the transducers mounted on a small
off-cut of stripboard.

In either case, the sub-assembly is sub-
sequently mounted on or above the rain
water barrel, as discussed later.

It will be necessary to enlarge the two
holes for the bolts which secure the humid-
ity sensor (X4) at the bottom right of the
board. Do this before starting assembly.

Insert and solder all the link wires, using
24s.w.g. tinned annealed copper wire. A
reel of this should be part of any construc-
tor’s toolkit. Some links go under i.c. sock-
et positions.
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Resistors
R1, R24, See
R26 1k (3 off) Ul
R2, R3,
RS, RO, TALK
R11to R13 10k (7 off) Page
R4 47k
R6, R7 100k (2 off)
R8 1™
R10 4k7
R14 3k3
R15 750Q 1%
R16 56Q 1%
R17, R19, R20,
R22, R28 to
R31, R33 10k 1% (9 off)
R18 2k2 1%
R21,R23 100k 1% (2 off)
R25 2M2
R27 18k

Approx. Cost
Guidance Only

£95

excl. solar panel, serial
EEPROMS and hardware

R32, R34 33k 1% (2 off)

R35 10Q
All 0-25W 5% carbon film, or better,
unless marked.

Potentiometers
VR1 10k min. preset, round

VR2 100k min. preset, round
VR3 1M min. preset, round
VR4 22k min. preset, round

(see text)
Plus panel-mounting rotary, any value, plastic
shaft, flat on one side (4 off, see Part 2 text)

Capacitors
C1, C2, C12 10p ceramic disc, 5mm
pitch (3 off)
C3,C4 1u radial elect, 16V (2 off)
C5t0C7  10u radial elect, 16V

(3 off)
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Fig.17. Copper foil master track pattern for the EPE PIC Met Office.
c8 100p ceramic disc, 5mm 1C2 MAX232 RS-232 X1 10MHz crystal
pitch interface X2 2-line, 16 characters per
C9, C11, IC3, IC4 74HC4052 2-pole 4-way line alphanumeric |.c.d.
C14, C17, analogue muitiplexer module
C21,C22 100n ceramic disc, 5mm (2 off) X3 PG12864-F graphics
pitch (6 off) IC5 1.M358 dual op.amp l.c.d. (not implemented —
C10 1n ceramic disc, 5mm IC6 LM324 quad op.amp see text)
pitch iIC7 LM35CZ X4 Rapid 61-0960 humidity
C13 220n, ceramic disc, 5mm IC8 1MC6484 quad op.amp sensor
pitch rail-to-rail X5 SCC15A pressure sensor
Ci5 2200u. radial elect. 25V IC9 78L05 +5V voltage X6 RS 194-098 solar panel
C16 1F computer back-up, regulator, 100mA (see text)
radial, 5.5V IC10 to IC17 24L.C256 serial TX1to TX3 40kHz ultrasonic

C18, C19 22u radial elect. 10V {see
text) (2 off)
C20 22u radial elect. 10V

Plus 110p and 145p test capacitors (see text)

Semiconductors

D1to D3 1N4148 signal diode
(3 off)

D4, D5 1N4001 rectifier diode
(2 off)

TR1 BC549 npn transistor

IC1 PIC16F877-20

microcontroller,
pre-programmed (see text)

EEPROM, 256 kilobit
(8 off) (see text)

IC18 7660 voltage inverter (see
text)

Miscellaneous

LDR1 CRP12 light dependent
resistor

S11t0 S5 mir. push-to-make switch,
p.c.b. mounting (5 off)
(see iext)

SK1 9-pin D-type serial

connecteor, female
chassis mounting

transmitter (3 off)
RX1 to RX3 40kHz ultrasonic receiver
(3 off)

Printed circuit board, available from the
EPE PCB Service, code 402; 8-pin d.i.l.
socket (10 off, see text); 14-pin d.i.l. sock-
et (2 off); 16-pin d.i.l. socket (3 off); 40-pin
d.i.l. socket; serial cable, length to as
needed, connectors to suit PC, and 9-pin
D-type serial, male, line mounting; 1Tmm
pin-header strips; 1Tmm terminal pins, dou-
ble-s'ded; materials for enclosure, see
text; connecting wire; solder, etc.
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See text regarding ultrasonic transducers at the left and the five unused i.c. positions.

Next insert the sockets for all the d.i.l.
(dual-in-line) i.c.s, followed by the remain-
ing components in ascending order of size.
Do not insert the d.il. i.c.s or capacitor
C16 until the correctness of the power sup-
ply has been proved. Also omit the humid-
ity sensor as setting-up requires two test
capacitors to be soldered in its position to
establish the range timing factors.

Ensure the correct orientation of the
electrolytic capacitors, transistor TR1, 1C7,
IC9 and the diodes. Note that C15 will
need its leads bending to allow space for
the pressure sensor.

Initially solder the l.d.r. light sensor to
the p.c.b. by short off-board connecting
wires. This facilitates testing. Ultimately
the 1.d.r. should be soldered on the trackside
of the board, which will be mounted on a
transparent cover trackside upwards. It is
easiest to solder the pins if the 1.d.r. body is
held a few millimetres above the board.

D7 @14 ' D7 @14 13@D6
D6 @13 D5e®2 11@D4
D5 @12 D3ew 9eDd2
Dae®n Diesd 7e@2C
D3 @10 Ees 50RW
D2®9 | Rs@4 3eCX
Dies I+5v¢2 160¢
Doe7

Ees

RWes |

Fig.18. Typical l.c.d. module pinouts.
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Do not connect the L.c.d. until first tests
have been made. Typical pinouts are shown
in Fig.18.

SOFTWARE FILES

Software, including source code files,
for the PIC unit and PC interface is avail-
able on a 3-5in disk (order as PIC Met
Office Disk) from the Editorial office (a
small handling charge applies — see EPE
PCB Service page) or it can be downloaded
free from the EPE FTP site. The latter is
accessible via the home page of the main
EPE web site at www.epemag.wim-
borne.co.uk. Click on FTP Site (down-
loads) then in turn on PUB and PICS, in
which page the files are in the folder
named PICMetOffice.

This month’s Shoptulk page provides
information about obtaining prepro-
grammed PICs.

The PIC program (ASM) was written in
a variant of TASM suited for use with
Toolkit TK3, although the run-time assem-
bly is supplied as an MPASM HEX file,
which has configuration values embedded
in it (crystal HS, WDT off, POR on, all
other values off), plus EEPROM data.

Regarding the PC interface, if you have
Visual Basic 6 (VB$) already installed on
your machine, you only need to use files
Weather.exe, INPOUT.DLL and
WeatherBeaufort.txt. Unzip (it supplied
zipped) and copy them into a new folder
named C:\PIC MET OFFICE, or any
other of your choosing on Drive C (the
usual hard drive letter). The software does
not require ta be “installed”.

If you do not have VB6. you will need
three other files, comdlg32.0cx,
Mscomctl.ocx, and Msvbm60.dll, held

on our 3-5inch disk named Interface Disk
1, and in the Interface folder on the FTP
site (they are also included with the TK3
software, in Disk2.zip). These files must
be unzipped and then copied into the
same folder as the other PIC Met Office
files.

For those who have the TK3 program-
mer and wish to modify the author’s PIC
software to suit themselves, on-board pro-
gramming connections are provided by the
pins shown within the TB1 outline.

Diode D1 and resistor R1 are included to
protect the 5V power line during program-
ming download.

SOFTWARE NOTES

Note that as the PIC’s ASM file is
written in TASM, it is necessary to con-
vert it to MPASM if you wish to modify
the code via an MPASM-type assembler.
TK3 has the conversion routine built-in.
Otherwise, program the PIC with the
HEX code, which is already in the
MPASM format.

It should also be noted that the VB6 pro-
gram contains a serial transfer routine that
is subject to copyright restrictions until a
forthcoming PIC-to-VB6 serial interfacing
facility from Joe Farr has been published.
Until then, when certain key files will be
released, readers with VB6 facilities cannot
modify the author’s PIC Met Office VB6
software.

This restriction does not affect the fully
compiled and standalone PIC Met Office
PC program, Weather.exe.

FIRST TESTS

Thoroughly check the assembly for
wrongly positioned components and poor
soldered connections, using a close-up
magnifying glass.

Connect a power supply source of
between 9V and 12V d.c. Immediately
check that there is +5V present (within a
few percent) at the output pin of regulator
IC9. If not, disconnect the power and cor-
rect the cause of the problem, which could
be due to IC9 being inserted the wrong way
round (voltage too high), or by a solder
short somewhere on the board (no output
voltage).

Always disconnect the power before
making any changes on the board.

Insert the preprogrammed PIC and con-
nect the l.c.d., typical pinouts for which are
shown in Fig.18.

Re-apply power and adjust preset VR1
until the display contrast is satisfactory.
Initially a message of PIC MET OFFICE X
EEPROM CHIPS is displayed briefly
(which may not be seen unless the contrast
has been adjusted), where X is replaced by
the number of EEPROM chips detected
(from O to 8).

Typical I.c.d. screen at switch on and
Reset.

The screen then cycles through the sen-
sor display modes, in order of humidity,
soil moisture, light level, water level,
wind speed and direction, temperature,
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Example display showing current
channel and sample count.

barometric pressure. a display showing all
four wind factor counts, followed by
CHAN/SAMPLE, showing where data
samples are being stored to the serial
memory chips. The cycle then recom-
mences from humidity.

Except for the wind factors, on the top
line the sensor’s title is displayed at the
left. At the right is the actual value
sensed for that sensor, in hexadecimal.
At the left of the bottom line is shown the
processed value calculated in relation to
various range values (preset by the user
into the PIC’s non-volatile EEPROM
register).

At this time the displayed values will be
meaningless until the full complement of
i.c.s has been inserted and calibration val-
ues have been entered by various switches
(see Part 2).

Pressing Reset switch S5 will cause the
PIC to restart the program from the begin-
ning. Pressing switch S2 will “freeze” the
currently-displayed screen on that mode,
allowing values to be observed each time
they are updated. Pressing S2 again causes
the cycle to continue.

LIGHT TEST

The light sensor can be tested first.
Insert multiplexer 1C3 and re-apply power.
Position the 1.d.r. to face the light.

Vary the amount of light falling on its
sensitive face and observe how the
displayed values change between each
occasion that the Light mode screen is dis-
played. Make a note of the extreme values
(in hexadecimal, as on the top line) when
the l.d.r. is in complete darkness (cover it
with a clump of dark cloth), and in maxi-
mum illumination (shine an anglepoise
lamp or similar onto it). These values will
be used later.

Ultimately, you will take the extreme
values in full sunlight and at the light level
which you regard as being darkness, and
set the PIC’s factors accordingly.

LIGHT

QP
LY ™

Example of light level sensor l.c.d.
screen.

SO/L TEST

Initial soil moisture testing can be car-
ried out using the probes of your multime-
ter and three plant pots, say 12cm diameter.
Fill the pots with soil that is really dry,
moderately damp and well saturated with
water.

Clip the meter leads (without the meter!)
to the designated points on the board. In
turn, insert their probes at opposite sides of
each plant pot. Note the extreme values
between dry and saturated, but just observe
the value for the moderately damp soil out
of interest.

Example of soil moisture l.c.d. screen.

In the final setting-up you need to mon-
itor soil that has the maximum moisture
content you regard as satisfactory, and
minimum moisture content which indicates
that plant watering is required.

HUMIDITY TEST

As commented earlier, it is not realis-
tic to assess atmospheric humidity con-
tent in relation to fully dry and fully sat-
urated. Consequently another technique
is used to establish the humidity sensing
range.

The humidity sensor used has a stated
datasheet capacitance range of 110pF to
145pF, representing a relative humidity
(RH) range of 0% to 100%. These
extremes are simulated by using capaci-
tors in place of the sensor itself. Ideally
they should have the best tolerance speci-
fication available, say 1%, although 5%
will probably be satisfactory for this
application.

First solder a capacitance of 110pF
across the sensor’s allocated pads on the
board. This value may be obtained by using
a capacitor of 100pF in parallel with one of
10pF.

Allow time for the temperature of the
capacitors to stabilise following the heat of
soldering. Then note the sampled value
displayed on the l.c.d.

Example of humidity sensor l.c.d.
screen.

Next solder a capacitance value of
145pF across the pads. The author used
100pF in parallel with two 22pF capacitors
(also in parallel), ignoring the 1pF discrep-
ancy. Allow cooling time, and then note the
display reading.

These two readings represent the
extreme 0% to 100% RH values. The
range will not be precise of course, due to
the tolerance and temperature stability of
individual humidity sensors. but should
be acceptable for this application.
Adjustment to the values set into the
PIC’s data EEPROM can always be made
later if you think the range deserves
adjustment.

The humidity sensor itself can now be
added to the board in place of the capaci-
tors. Be very careful doing this as the sen-
sor’s leads are delicate. (In the prototype
they actually broke off, requiring rigid
wires to be soldered to the remaining
stubs.)

Insert the leads into their holes, but do
not solder them until the sensor’s securing
bolts have had their nuts tightened.

When power is re-applied, a value lying
between the two extremes produced by the
capacitors should be observed on screen.
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Lightly breathing on the sensor should
cause the displayed value to change.

The use of preset VR3 was found to be
unnecessary, set it to a midway position
and ignore it.

Be aware that the sensor is slightly light
sensitive.

TEMPERATURE TEST

The temperature sensor, IC7, can now be
tested. First observe the displayed value on
the screen. Then hold the sensor between
your fingers to warm it. The displayed
value should change in response.

TEMP

: F_-' 2 1 L.

Example of temperature sensor I.c.d.
screen.

You can also monitor the sensor using a
voltmeter. There are two points at which
this can be done, across the sensor’s output
and negative terminals, for which test
points have been provided on the board.
The sensor’s manufacturing characteristic,
as said earlier, is a change of 10mV per
degree Celsius. The voltage change can
also be monitored between 1C8c output pin
7 and the OV line. The change observed
here should be 100mV per degree Celsius.
Be aware that there is a d.c. bias at the out-
put of IC8c. Software takes care of com-
pensating for this, with your help via the
switches during setting up.

In the final setting-up. the displayed
temperature display value can be set in
conjunction with an accurate mercury-
filled thermometer, or by reading the volt-
age across the sensor’s output and —-VE
pins.

Through the use of 1% resistors at cer-
tain points in the amplifier, it is assumed
that the output voltage change is linear
with respect to temperature change.
Consequently, the software should only
require correction upwards or down-
wards, as described later, but the span
range can also adjusted through software.

BAROMETRIC TEST

There are no workshop tests that can
realistically be done on the barometric
pressure sensor at this time. The final set-
ting-up requires values to be read under
known millibar pressure conditions. These
can be obtained from weather forecasts or
via the internet, or from an existing domes-
tic barometer.

They can also be established by observ-
ing the readings when the PIC Met Office
is taken between locations at known dif-
ferent heights (obtainable from a large-
scale ordnance survey map). It is recog-
nised that hills can be few and far between
for those who live in East Anglia and
Lincolnshire!

Setting-up of the barometer is detailed
later.

NEXT MONTH

In the final part next month, testing the
other sensors will be described, plus enclo-
sure construction, the PC software and
final setting up.
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Connected Homes

No, not terraced houses but the notion of homes fully networked for home
entertainment, automation and Internet access. Andy Emmerson reports.

ERHAPS it’s a sign of the times that
PMicrosoft’s botched May announce-

ment of the iLoo, a toilet with a
wireless keyboard and extending, height-
adjustable plasma screen for surfing the
Net while you, er, do your other business,
gained far more attention than BT’s Home
of Possibilities the month previously.

Nevertheless, the fact that both compa-
nies chose to make their announcements at
about the same time indicates they see
fully-wired homes as the way to go. So
now is a good time to look at what’s hap-
pening in this field and check out the
trends, which bring together three separate
strands — domestic networking, Internet-
ready appliances and readily available
broadband access.

As yet it is inappropriate to use the word
affordable as most people will not consid-
er these options to be so, but if the plum-
meting cost of computers and DVD play-
ers is anything to go by, low-cost “wired”
living is not far off.

SATURATED

Forget your prejudices and incredulity
when you read two years ago about fridges
that could re-order food over the Internet,
cookers that heated up the food when you
email them just as you leave the office,
music and the Web in every room of the
house. It probably sounded as unlikely as
personal helicopters for all, with a landing
pad on every garage roof. But there are
signs this is going to happen now, if only
because the PC market is well-nigh satu-
rated and appliance manufacturers are des-
perate to create new markets.

There’s word of imminent release of
ultra-desirable networked products from
mainstream manufacturers such as Philips
and Sony. More important, the emergence
of agreed standards for interconnection of
all these gadgets is virtually certain now.

At the Ideal Home exhibition this spring
BT launched its Home of Possibilities con-
cept, along with a set of new products as
part of its vision for a networked home
where, through the same broadband con-
nection, every member of the household
can work and play whenever they want. It
will allow users to connect multimedia
devices such as PCs, gaming consoles and
media players throughout the house via a
central hub, working from the same *“pipe”
and usable simultaneously and remotely.

BT concedes this is an important compo-
nent of its strategy to grow the number of
its broadband customers from one million
this summer to five million in 2006. And
BT expects the new products and services
to generate sales of more than £100 million
in 2004-05. The new products include:

@ low-cost home monitoring service, cost-
ing £5 a month, which uses the Internet
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to alert customers to break-ins and emer-
gencies via phone, text message or email

@ home networking solution that links up
to ten computers and gaming consoles
in the home with no new wiring
required

@ digital media player allowing you to lis-
ten to streamed audio from your PC
anywhere in the house

@ partnership with Microsoft to launch
Xbox live, enabling users to play oppo-
nents anywhere in the world in real time.

WIRED 70O GO

Big names such as Philips and Sony
have “wired” products ready to hook into
home networks too, although both use a
PC as intermediary. Philips’ digital multi-
media receiver uses a wi-fi connection to
the PC, through which audio and video
streaming Internet content is conveyed to
audio and video products. Styled like a
conventional hi-fi separate, the unit is
designed to augment existing A/V systems.

From Sony comes the Network Media
Receiver, which connects to a TV or stereo
amplifier to deliver broadband content from
the Net. A major limitation is the need to use
a Sony PC running proprietary software.
Sharp and other manufacturers have
announced audio products that hook up to the
Internet to download MP3 files, whilst
Apple’s new iTunes service looks like provid-
ing a huge choice of legal, low-cost music.

If these hardware products don’t sound
exactly like the best thing since sliced
bread, it’s clear nonetheless that more
sophisticated and flexible offerings cannot
be far off. Bullish comments show these
manufacturers are determined to develop
this arena with Sony aiming to make the
“ubiquitous broadband network” a reality
in people’s homes.

Let’s hope too that Scott Levitan, a
brand director with Philips, is not creating
a hostage to fortune when he states, “We
will succeed in convergence and the con-
nected home by putting the consumer’s
requirements firmly at the centre of our
efforts in this area”.

KILLER AP

A mischievous translation of the last
statement might be that the killer application
for connected homes has not yet materi-
alised but it may not be far off. Horrendous
tales of power outages in California remind
us how vital energy efficiency is and if net-
worked control of domestic devices could
reduce heating and lighting bills significant-
ly, then it will sell itself.

A clear move in this direction comes
from a Japanese government-sponsored
initiative to promote and standardise
home networking and energy manage-
ment through smart appliances. Energy

conservation is a key objective of this
general-purpose system that requires no
special rewiring for applying to existing
as well as new homes and that can easily
control a wide range of devices. It has
spawned the largest home networking
forum in the world, embracing 120 mem-
ber companies internationally, and is
known as the Echonet consortium (echo
as in ecology — you work it out!).

So far so good but is this truly sexy?
Well, not really but how about this for the
ultimate home of the future? Forget wired-
up (or wireless) entertainment delivery for
a moment and consider a more radical
glimpse of the home of the future. Its name
is the Vos Pad (crazy name, crazy place)
and it’s “a blueprint for future living”
according to its exponents, Vos Solutions.
The company has integrated the latest
technologies within a design framework to
create a truly 21st century living space.

LIGHT
ENTERTAINMENT

It is, for instance, the world’s first apart-
ment lit solely by light emitting diodes, with
its ambience controlled via a custom-built
computerised system that operates the light-
ing. The level and colour of the lights in dif-
ferent areas can be changed instantly and the
window blinds are also remote-controlled.

The Vos Pad has an integrated home
entertainment system with plasma TV
screens and surround sound technology,
the screens being embedded into the
kitchen, bathroom and lavatory walls (no
more missing bits of your favourite pro-
gramme during personal needs breaks!). If
that’s not your idea of entertainment, then
the Vos Pad also features a fully program-
mable digital grand piano (every home
should have one!).

The bathroom features a spectacular
l.e.d.-illuminated spa bath and side-lit
shower screen that changes colour. The
Vos Pad’s stainless steel fitted kitchen has
integrated appliances, featuring side lit
colour changing glass  worktops.
Limestone flooring is fitted throughout,
with all heating under the floor.

Entry is controlled by fingerprint verifi-
cation system, with the whole thing repre-
senting a demonstration of the positive use
of technology and an example of the effec-
tive integration of design and modern
scientific developments in an environmen-
tally conscious manner.

Like BT’s Home of Possibilities, the Vos
Pad is a statement of concept at the
moment, but it does exist, as a luxury
apartment adjacent to Chelsea Harbour,
London, with riverside views. To save you
the journey, you can also visit it on the
Web at www.thevospad.com.

More on this next month.
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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 WIN A PICO PC BASED
ideas. Ideas must be the reader's own work and must not OSCILLOSCOPE WORTH £586
have been submitted for publication elsewhere. The ¢ 100MS/s Dual Channel Storage Oscilloscope
circuits shown have NOT been proven by us. Ingenuity ® 50MHz Spectrum Analyser

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: Ingenuity Unlimited, Wimborne
Publishing Ltd., 408 Wimborne Road East, Ferndown Dorset
BH22 gND. (We do not accept submissions for /U via E-mail.)
Your ideas could earn you some cash and a prize!

o Multimeter ® Frequency Meter

o 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 12 months, Pico Technology will be
awarding an ADC200-100 digital storage
oscilloscope for the best I submission. In
addition, a DrDAQ Data Logger/Scope worth
£69 will be presented to the runner up.

Audio Noise Generator - 2ozilng [Torte

THE circuit shown in Fig.l generates an
audio noise voltage of between 3V and 5V .
peak-to-peak, depending on the “noisiness”

of Zener diode D1.

The noise voltage produced across the ?(‘ﬂ(é
Zener is amplified by the two-stage op.amp
circuit, providing a voltage gain of about
1000, which produces an adequate output
voltage level. The op.amp used is an LM833,
although almost any dual op.amp should do
the job.

The choice of Zener diode affects the out-
put amplitude — it was found that 6V8, 7V5 D1 Kk
and 8V2 Zeners usually gave a decent output Ly
voltage (above 1V p-p) but the few 5V6 8v2a
Zeners tried were all virtually noise free. 23y

The Zener voltage also affects the d.c.
operating point of the op.amps. Too high a
voltage (or too noisy an 8V2 Zener) can pro- o
duce asymmetrical clipping of the output
waveform.

P. Tomlinson, Hull, East Yorkshire

+12V O
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o

Day-Night Switch - ,
Bandsling Dayrkness [ g far T

+2v
CZ:5.0

THE Day-Night Switch in Fig.2 uses the popular LP2950CZ-5.0
micropower regulator (IC1) to switch a 5V relay as night-time
falls. Alternatively, if the light dependent resistor (1.d.r.) R1 and poten-
tiometer VR are reversed, this switches the relay when day breaks.
Potentiometer VR1 (wired as a variable resistor) is used to set the

R1 ~
oRP12 ADJ

+

potential at IC1’s adjust (ADJ) pin. and consequently the light level at R2 :2:2;3* — ’

which switching occurs. 00 EEEEE - elvo |
The circuit works on the simple principle that the potential at the POLE

ADJ pin tricks the regulator into thinking it should shut down, or alter- o

natively to power up. When in the off state, the regulator (excluding the

potential divider formed by R1, R2 and VR1) typically draws 200uA. r
Besides being virtually fool-proof, the circuit offers a significant ovo- 1 -0

advantage over a standard day-night switch using a transistor to switch

a relay. Consider that IC1’s ADJ pin has a very low ground current

(typically 75uA). This makes it possible to use the circuit with a high Fig.2. Circuit diagram for the Day-Night Switch.

value potential divider (up to and exceeding 200kQ2), which opens the I

ibility f i hermistor, as well her devi f a high
Fesitance i place of the L. e INGENUITY UNLIMITED - 7.
BE INTERACTIVE

In the case of a thermistor, this principle could be used to build a

very simple fire alarm or thermostat. Note that the value of VR1 would 3
IU is your forum where you can offer other readers || ‘A=

then need increasing accordingly.
Other three-pin micropower regulators are likely to work in place of the benefit of your Ingenuity. Share those ideas, t\ Ui :‘)<

IC1. Also, different input voltages may work equally well. The relay’s

coil resistance should be greater than 50Q. earn some cash and possibly a prize! ‘:f v
Thomas Scarborough, Cape Town, South Africa ]
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Top Tenners

MASTER/SLAVE -

INTERCOM

OWEN BISHOP

£

This short collection of projects, some useful, some
instructive and some amusing, can be made for around
the ten pounds mark. The estimated cost does not
include an enclosure. All of the projects are battery
powered, so are safe to build. In a few cases where
the profect is to be run for long periods, power may be
provided by an inexpensive mains adaptor.

N intercom has many uses around
Athe home and office, including act-

ing as a baby alarm. This simple
low-cost circuit operates on the
Master/Slave principle. This 1s a half-
duplex system, in which there is communi-
cation in both directions, but in only one
direction at any one time. This helps to
make the circuit simple and cheap, and
means that only a single pair of wires is
needed to connect the stations.

One station is the Master, and controls
the direction in which messages pass. The
other station is the Slave and coasists of no
more than a loudspeaker, which functions
as a microphone or as a speaker, depend-
ing on how it is switched into the circuit by
the Master station.

HOW IT WORKS

The complete circuit diagram for the
Master/Slave Intercom is shown in Fig.1.
All of the circuit except for loudspeaker
LS2 is housed at the Master station.

The circuit comprises two amplifiers,
each of which has different characteristics
and function. When switch S2 is set as
shown, loudspeaker LS1 is acting as the
microphone for the Master station, and
LS2 is acting as a true loudspeaker for the
Slave station. The action of the circuits is
as follows:

Input amplifier

The amplifier through which speech is
input from the loudspeaker acting as a
microphone is configured in what is
known as the cammen base transistor for-
mat. It is based on transistor TR1, which
has its base (b) terminal held at a fixed
voltage of 2-4V, set by the values of R2
and R3. This is held steady by C2.

When someone speaks into speaker
LS1, the movement of the speaker coil in
the field of the speaker magnet generates a

small signal (amplitude 1mV or less). This
passes through capacitor C1 to the emitter
(e) of TRI. Thus, the signal is applied
between emitter and base. The output is
seen as a signal at the collector (c). Here
the signa! is between collector and base.
Because the base is common to both the
input and output signals, the amplifier is
called a common base amplifier.

Without going into the detailed opera-
tion of the amplifier, we can list its charac-
teristics as:

@ High voltage and power gain
@ No current gain

@ Low input impedance

@ Medium output impedance

The low input impedance makes it
specially suitable for accepting the signal
from a speaker which, having a coil

resistance of only a few ohms, has a very
low output impedance. In order to get the
signal across to the transistor, we need an
amplifier with low input impedance. A
common base amplifier is specially suited
for this purpose.

The amplifier also provides the first
stage of voltage amplification, an impor-
tant function because of the low amplitude
of the original signal. Preset VR1 is adjust-
ed so that the voltage at the collector of
TR is at the mid-point (3V) when there is
no signal. This makes it possible for the
signal to swing the voltage up and down
without distortion.

Low-power audio amplifier

IC1 is a single audio amplifier in an 8-
pin package. It is capable of delivering an
output of 250mW into an 8Q speaker
when running on a 6V supply. This is

Fig.1. Full circuit diagram for the Master/Slave Intercom.
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ample output for an intercom system. Its
gain is internally set at 20 but can be
increased by providing feedback from pin
8 to pin 1 through R6 and C6. Suitable
values are:

Gain Ré6

20 infinite (omit R6 and R7)
50 6802
100 18092
200 0K (use wire link for R6)

The volume of sound is also controlled
by VR2 which can tap off a variable pro-
portion of the output of TR1. The schemat-
ic shows this as a preset potentiometer.
However, if you prefer to be able to
increase and decrease the volume in opera-
tion, solder wires to the three pads allocat-
ed for VR2 and run these to a rotary poten-
tiometer mounted on the case of the Master
Station.

One problem with circuits of this sort is
that the large fluctuating current drawn by
the sounding loudspeaker can cause appre-
ciable variations in the voltage on the sup-
ply rail. These voltage changes affect the
operation of the common base amplifier.
The circuit goes into oscillation, producing
a sound known as “motor-boating” from
the loudspeaker.

To prevent this from happening, there is
a lowpass filter (R4/C3) on the supply to
TRI. A steady supply current passes
through R4 with only a slight drop in volt-
age, while C3 suppresses the variations in
the voltage caused by currents through the
loudspeaker. If motor-boating gives trou-
ble, try increasing the value of C3. Test
point TP is useful when setting up the
system.

COMPONENTS

Resistors See
R1 1k LN A\ )
R2 w SHOP
R3 10k TALK
R4 10<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>