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

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

P
Metal CCTV camera housings for internal or external use. Made
from aluminium and plastic they are suitable for mounting body
cameras in. Avaitable 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
conventionat 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
112.326MHz-166.75MHz Z1-Z7. Cable channels 224.25MHz-
446.75MHz Z8-Z35 5" colour screen. Audio output 150mwW.
Connections, external aerial, earphone jack, audio/video nput,
12V d.c. or mains, Accessories 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 applicat.ons. The unit
measures 10x10x 150mm, is 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 lamp when the light level drops below a preset level. The
infrared lamp is suitable for indoor or exterior use, typical useage
would be to provide additional IR illumination for CCTV cameras.
£49. Ref EE11
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This device is mains operated and designed 0 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

N/l

A high quality external colour CCTV camera with built in Infra-red
LEDs measuring 60x60x60mm Easy connect leads colour
Walerproof 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

A small compact colour CCTV camera measuring just
35x28x30mm (camera body) Camera 1s supplied complete with
mounting dracket, built in IR, microphone and easy connect leads.
Built in audio Built in IR LEDs Colour 380 line resolution PAL 0.2

us +18db sensitivity. Etfective pixels 628x582 Power source 6-12V
d.c. Power consumption 200mW £36. Ref 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) Ref EE17. £79 (standard). Ref EE18

Small transmitter designed to transmit audio and video signals on
2.4GHz. Unit measures 45x35x10mm.ldeal for assembly .to
covert CCTV systems Easy connect leads Audio and video input
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 190x 140x30mm. metal case. 4 channel, 12V d.c.
Adjustable time delay, 4s. 8s. 12s. 16s. £45. Ref EE20
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Colour pinhole cctv camera module with audio Compact colaur
pinhole camera measuring just 20x20x20mm. built-n audio and
easy connect leads PAL CMOS sensor 6-9V d.c. Effective Pixels
628x582 MHlumination 2 lux Definition »240 Signal/noise rafio
>40db Power consumption 200mW £35. Ret £35

Seli-cocking pistol picr002 crossbow with metal body. Seli-cocking
for precise string alignment Aluminium alloy construction High tec
fibre glass limbs Automatic safety catch Supplied with three bolts
Track style for greater accuracy. Adjustable rearsight 50.b
drawweight 150ft sec velocity Break action 17" string 30m range
£21.65 Ret 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 12" sq for £29 IRF2A NEW 12V 12"
SQUARE SOLAR PANEL Kevlar backed, 3watt output. Copper
strips for easy solder connections £14.99. Ret 15P42 PACK OF 4

JUST £39.95. REF 15P425P

Dummy CCTV cameras These motorised cameras will work either on
2 AA batteres or with a standard DC adapter (not supplied) They have
a built in movement 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 buit in. £9.95. Ref CAMERAB

BULL ELECTRICAL |

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

We also have som.é used >2.3AH 12V (sanie as above) these are
tested and in good «ondition and available at an extremely good
price for bulk buyers. box of 30 just £49.99 Re* SLB23C

Aiptek Pocket DV Up to 2000 still pics before requiring downloadl'
The all new Pocket DV. it's amazing . . . such advanced technology.
such a tiny size — you will be the envy of your friends!! This camera
will take up to 3.5 mrwtes of Video and Audio. 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 POGKETDV

The smatlest PMR446 radios wcurrently  available
(54x87x37mm).These tiny handheld PMR radios not only 100k
great, but they are user friendly & packed with ‘eatures including
VOX, Scan & Dual Watch. Priced at £59.94 PER PAIR they are
excellent value for money. Our new favounte PMR radios' Standby:
- 35 hours Includes: — 2 x Radios, 2 x Belt Ciips & 2 x Carry Strap
£59.95 Ref ALAN1 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 8 Laser guns up to 3
miles, Detects GATSO speed cameras at least 200 metres away,
plenty of time to adjust your speed £319. Ref BEL550

Fully Portable - Use anywhere Six automatic programmer for full
body pain relief, shoulder pain. back/neck pain, aching joints,
rheumatic pain. sports injunes EFFECTIVE DRJG FREE PAIN
RELIEF TENS (Transcutaneous Electrical Nerve Stimulation) units
are widely used in hospials, clinics througrniout the United
Kingdom for effective drug free pain relief. This compact unit 1s
now approved for home use. TENS works by sumulating nerves
close to the skin releasing endorphins (natures anesthetics) and
helping to block the pain signals sent to the brain. Relief can begin
within minutes. and a 30 minute treatment can give up 12 hours
rehef or more. TheTENS mini Microprocessors atfer six types of
automatic programme for shoulder pain, back/neck pain. aching
joints, Rheumatic pain. migraines headaches, sports injuries,
penod pain. In fact all over body treatment. Will not interfere with
existing medication. Not suitable for anyone with a heart
pacemaker. Batteries supphed. £19.95 Ref TEN327 Spare pack of
electrodes £5.99. Ref TEN327X
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GIANT 10” 7-SEGMENT DISPLAYS

T ewgnent dngtwrs

Less than 30%
of makers price

Only £29.95(B) or 4 / £99.00(0)
Order RWa4 Order PH26

THE AMAZING TELEBOX

TV SOUND &

VIDEO TUNER

CABLE COMPATIBLE

- R

Converts your colour monitor into a QUALITY COLOUR TV!!

msabopk.ngdrecwmmosvueormdevs

most
MB)PushbunoncormoBmlheMpanelalmmeoemndBMy
‘oﬁalrUHFeoburtele;scon . TELEEgXMBcoversvma)yal
wvision frequencies VHF and UHF including HYPERBAND as used
most cable TV Ideal for video bl

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 SAVINGS

COMPUTER MO'NITOR SPECIALS

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

MWFAMSETKLM’SVGAM\M\CWWMMMO%
dot pitch tube and resolution of 1024 x 768. A variety of

V= connection to a host
1BM PC's in CGA, EGA, VGA & SVGA modes, BBC,
L COMMODORE  (including  Amiga  1200),
| Many : Etched

ARCHIMEDES and
; facspme wa switching and LOW RADIATION MPR
k Fm% in EXCELLENT litte
usedeondtmﬂ & Swivel Base £4.75
VGA cable for IBMPClnciuded. Only £129 (5)

Order as
CG73

External cables for other types of computers avallable - CALL

Surplus always
wanted for cash!

19" RACK CABINETS

Europe’s Largest Stocks of
quality rack cabinets,

enclosures and accessories.
Over 1000 Racks from stock

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

Made by Eurocraft Enciosures Ltd to the highest possible
spec, rack features all steel construction wnh
removable side, front and back doors. Front and
back doors are hinged for easy access and all *
lockable with five secure 5 lever barrel locks. Fs
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. |
Intemallx the rack features fully slotted reinforced |
verticat xmg members to take the heaviest of

Generic LOW COST SVGA Monitors

We choose the make, which includes Compaq,
Mitsubishi, IBM, etc. Sugplled ready to run with all
cables, Standard RTB 90 day guarantee.

147 157 17"
£59.00 | | £69.00 | | £79.00

o ot

HP(pm:venpm:vs)sts For complete compatibiity — @ven for monitors
sound —an msgraMwaﬂauioarmiﬁevandb«levdHFmﬂoan—
pu1 are provided as standard. Brand new — fully guaranteed.
TELEBOX ST for composite video input type monitors £36,95
TELEBOX STL as ST but fitted with integral speaker £39.50
TELEBOX MB Muitiband 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)

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 controi via a simple 3 wire link to an IBM

pc type computer. Supplied complete with simple working program

and documentation. Requires +12V & + 5V DCto operate.

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

HARD DISK DRIVES 22" - 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 laptop (12.7 mm H) New £98,00
2%" TOSHIBA MK1614GAV 18 Gb laptop (12 mm H) New£149.95
2%" to 3%" conversion kit for Pc's, complete with connectors £15.95
3%2" COMPAQ 313706-B21 (IBM) 9 g'g ULT/SCSI3  New £199.00
31" FUN FK-309-26 20mb MFM i £59.95

3%" CONNER CP3024 20 mb IDE I/F (or equiv.) RFE £59.95
3%" CONNER CP3044 40 mb IDE /F (or equiv.) RFE £69.00
3%" QUANTUM 40S Prodri ve 42mb SCS! 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 X

5%" HP C3010 2 Gbyte SCS! differential RFE tested £195.00
8" NEC D2246 85 Mb SMD intertace. New X

8" FUMNTSU M2322K 160Mb SMD I/F RFE tested £195.00
8"  FUJITSU M2392K 2 Gb SMD I/F RFE tested £345.00

Many other fioppy & H drives, IDE, SCSI. ESDI etc from stock,
see website for full stock list. Shipping on all drives is code

EST EQUIPMENT & SPECIAL INTERES

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 C2403/1 0-50v @ DC 200 Amps - NEW
1kW t0 400 kW - 400 Hz 3 power sources - 8x stock
IBM 8230 Type 1, Token nng base unit driver
Wayne Kerr RA200 Audio frequency response analyser £2500
INFODEC 1U, 24 port, RJ45 network patchpanels. #TH33 £49
ICOM 16670 12 Port Ethernet hub - RJ45 connectors #LD97 269
3COM 16671 24 Port Ethernet hub - RJ45 connectors
ACOM 16700 8 Port Ethemet hub - RJ45 connectors NEW 239
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 /0 £550
ALLGON 8360.11805-1880 MH2z hybrid power combiners £250
Trend DSA 274 Data Analyser with G703(2M) 64 i/o £POA
rammable 2 to 22 GHz sweep generator £4500

£245
£995
£1850
£3950
£POA
£760

Marconi 6310 Pr
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
HP54121A 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 plotter
EG+G Brookdeal 95035C Precision lock in amp
Kollhloé 590 CV capacitor / voltage 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 High speed line printer

%;1 £22
Intel SBC 486/133SE Multibus 486 system. 8Mb Ram £945

Supplied in good used condition. Shipping code (D)
VIDEO MONITORS

PHILIPS HCS35 (same style as CM8833) attractively 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 and speaker for ali audio visual uses.
Will connect direct to Amiga and Atari BBC computers. Ideal for all
video monitoring / securlty applications with direct connection to
most colour cameras. High % ality with many features such as
front concealed flap controls VCR correction button etc. Good used

condition - fully tested - guaranteed
Dimensions: W14" x H12%" x 15%" D. only £9900 €)

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

mains powered. Only £79.00 (0

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, si 3
board computer with 8 MByte NON VOLATILE solid state 'Disk
On Chip' RAMDISK. System comprises: Rocky 318 (PC104) SBC
ISA card with 40MHz XL! 386SX CPU, 72 pin SIMM slot with 16
Mbyte SIMM, AMI BIOS, battery backed up real time clock. 2 x 9
gg\aD 16550 serial ports. EPP/ECP printer port, mini DIN key-

rd 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?&e
s of applications inc:
firewall, rou?grs, robotics etc Only £99.00 )

EMS Uniess marked NEW, items in
his section are pre owned.
HP6030A 0-200V DC @ 17 Amps bench power supply £1950
Intel SBC 486/125C08 Enhanced Multibus (MSA) New £1150
Nikon HFX-11 (Ephiphot) exposure control unit £1450
PHILIPS PM5518 pro. TV signat generator £1250
::J;g:rola VME Bus Boards & Components List. SAE / CALL
A

Trio 0-18 vdc linear, metered 30 amp bench PSU. New
Fujitsu M3041R 600 LPM high speed band printer
Fufitsu M3041D 600 LPM printer with network interface
Slemens K4400 64Kb to 140Mb demux analyser £2950
Perkin Elmer 299B Infrared spectrophotometer £500
Perkin Elmer 597 Infrared s| roghotometer £3500
VG Electronics 1035 TEL| ecoding Margin Meter  £3250
gk htBand 60 output high spec 2u rack mount Video VDA's £495
Sekonlic SD 150H 18 channel digital Hybrid chart recorder £1995
B&K 2633 Mlcrthone pre amrr £300
Taylor Hobson Tallysurf amplitier / recorder £750
ADC S§S200 Carbon dioxide gas detector / monitor £1450
BBC AM20/3 PPM Meter (Emest Tumer) + drive electronics  £75
ANRITSU 9654A Opticel DC-2.5G/b waveform monitor
ANRITSU ML93A optical power meter
ANRITSU Fibre optic characteristic test set
R&S FTDZ Dual sound unit
R&S SBUF-E1 Vision modulator

£550
£1950
£1250

WILTRON 6630B 12.4 / 20GHz RF sweep generator £5750
TEK 2445 150 MHz 4 trace oscilloscope £1250
TEK 2465 300 Mhz 300 MHz oscilloscope rack mount £1955

TEK TDS380 400Mhz dlgltal realtime + disk drive, FFT etc  £2800
TEK TDSS524A 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 - Lar%e range from stock - call or see our website

CLAUDE LYONS 12A 240V single phase auto. volt. regs £325

19" rack [ The two movable vertical
fixing struts zextras available) are pre punched for
standard ca%e nuts’. A mains distribution '

panet intemally 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 ventilation is pro-
vided by fully louvered back door and double skinned top sectior with
top and side louvres. The top panel may be removed for fitting of
integral fans to the sub plate etc. Other features inciude: fitted cas-
tors and floor levelers, pre gunched utility panel at lower rear for cable
/ connector access etc. Supplied in excetlent, slightly used condi-
tion with l;?s Colour Royal blue. some grey available - CALL - Can

be supplied in many other configurations.
42U 47U
Order as BC44 | Order as DT20 | Order as RV36

External dimendions
mm=2019H x 635D x
603 W.(88"Hx25'D
x 23%" W )

External dimensions
mm=2019H x 635D x
603 W. (79.5" H x 25"
Dx23%" W)

Only Only Only

£245 | £345 | £410

External dimensions
mm=1625H x 635D x
603 W. (64" H x 25" D
x 23%" W)

Call for shipping quotation
COLOUR CCD CAMERAS

Undoubtedly a miracle of modern technology & our
special buyin: wer | A quality product featuring
a fully cased COLOUR CCD camera at a give away
price ! Unit features full autolight sensing for use in low
light & high light applications.
A 10 mm fixed focus wide angie lens
|ves excellent focus and resoluton
om close up to long range. The com-
poslte video output will connect to a ¥
g composite monitor or TV (via SCAR
socket) and most video eecorders. Unit
runs from 12V DC so idesl for secunty &
portable applications where mams
power not available. Overall dimensicns
66 mm wide x 117 deep x 43 high. Supplied BRAND NEW & fully
auarantoed with user data, 100's of applications including Secnrity,
ome Video, Web TV, Web Cams etc, etc.

Orderas LK33  ONLY £79.00 or 2 for £149.00 1s)

25

SOFTWARE SPECIALS

NT4 WorkStation, complete with service pack 3
and licence - OEM’ packaged. ONLY £89.00 (&
ENCARTA 95 - CDROM, Not the latest - but at this price ! 27 95
DOS 5.0 on 3%" disks with concise books c/w QBasic . £14.95
Windows for WOrk%‘oups 3.11+ Dos 6.22 on 3.5" disks £55.00
Windows 95 CDROM Only - No Licence - £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 5 V DC at
approx 50 mA. Orginally made for continuous use in industrial bar:
code scanners, the laser is mounted in @ removable solid alumini-
um block, which functions as a heatsink and rigid optical mount.
Dims of block are 50 w x 50 d x 15 h mm. Integral features include
over temperature shutdown, current control, laser OK ouput, and
?ated L ON / OFF. Many uses for experimental optics, comms &
htshows etc. Supplied complete with data sheet.

Order as TD91 ONLY £24.95 (a)

5650 DC POWER SUPPLIES

Virtually ever
can imagline.
Ex Stock - Call or see our web site.

type of power supply you
ver 10,000 Power Supplies

RELAYS - 200,000 FROM STOCK

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

Open Mon

ALL MAIL TO
Dept PE, 29 / 35 Osborne Rd
Thornton Heath
Surrey CR7 8PD
- Fri 9.00 - 5:30

Svcure Ste

18 Million Items On Line Now !
Secure ordering, Pictures, Information

www.distel.co.uk

emall = admin @distel.co.uk

ALL % ENQUIRIES

0208 653 3333

FAX 0208 653 8888

A 'mszJ B) 50, (C)=£10, (D) 15(X)
%mw(m (}=£6 ()=€ ()—E
/ specifications without ptiorneﬂcsOvdevssQemosmkDmunslo’
Dispiay Electronics 2002. E& OE..



WIND TUNNEL

This design can be used to investigate the effect
of air flow on small objects under controlled
conditions, demonstrating, for example, how
aircraft or bird wings create lift.

It is intended for use with the Wind Speed Meter
in this January issue, but can also be used on its
own. It has an easily constructed long rectangular
wooden frame with clear perspex panels that
enclose a fan at one end whose rotation rate is
controlled electronically by a potentiometer. Air
flow rate is variable from less than 1mph to
around 8mph, although the range can be raised
or lowered depending on the motor used and the
tunnel’s chosen dimensions.

An optically coupled sensor responds to a light
beam being broken by the fan blades and a PIC
microcontroller determines the fan’s revolutions
per second in relation to the number of fan blades.
The result is shown on an alphanumeric liquid
crystal display.

The fan has an induction motor rated at 230V a.c.
26 watts. It is powered from a 12V car battery via
a step-up frequency controlled inverter.

TESLA TRANSFORMER

Tesla invented his famous high frequency, high voltage
transformer in 1891. This small version is much safer to
operate and adjust than the larger versions and all the

materials and parts required are readily available. It will,

however, give a sizzling demonstration of Tesla’s best
known discovery with an impressive, vicious, hissing
discharge.

BACK TO BASICS - simple,
easy to build projects

i =

BRAINIBOT

Get into robotics with this intriguing project.
At first glance this is a simple two wheeled buggy, but
its responses to signals from its three sensors make
it appear to be surprisingly intelligent. The
mechanical design described has been kept as
simple as possible so that basic components can be
used, but other hardware can be adapted to run from
the same circuits — providing plenty of room for
experiments.

To keep the assembly simple, the electronic control
board has been designed to use the bare minimum
of components, and the smallest PIC microcontroller
that will provide sufficient inputs and outputs. The
final design uses an eight-pin microcontrolier,
demonstrates some interesting PIC programming and
hardware techniques. and has a performance that
would be expected from something much more
complicated.

DONT MISS AN

ISSUE - PLACE YOUR
ORDER NOW!
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Quasar ELecTroNncs LimiTeED
PO Bax 6935, BISHUPS STORTFORD. Herts. CM23 4WP

TEL: 0871 717 7168

ADD £2 00 P&P to all orders (or 1st Class Recorded £4 Next day
{Insured £250) £7. Europe £5.00 Rest of World £10.00). We accept all
major credit cards. Make cheques/PO’s payable to Quasar Elecironics. .
Prices include 17.5% VAT. MAIL ORDER ONLY

FREE CATALOGUE with order or send 2 x 1st class stamps
{refundable) for details of over 150 kits & publications.

FAX: 0871 277 2728

- N
Ch.

PROJECT KITS

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

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

@ 3-CHANNEL WIRELESS LIGHT MODULATOR
No electricat connection with amplifier. Light modu-
lation achieved via a sensitive electret microphone.
Separate sensitivity control per channel. Power
handing 400W/channel. PCB 54x112mm. Mains
powered. Box provided. 6014KT £24.95

® 12 RUNNING LIGHT EFFECT Exciling 12 LED
tight effect ideal for parties, discos, shop-windows &
eye-catching signs. PCB design allows replacement
ol LEOs with 220V buibs by inserting 3 TRIACs.
Adjustable rotation speed & direction. PCB
54x112mm. 1026KT £15.95; BOX (for mains opera-
tion) 2026BX £9.00

@ DISCO STROBE LIGHT Probably the most excit-
ing of ali light effects. Very bnght strobe tube.
Adjustable strobe frequency: 1-60Hz. Mains powered.
PCB: 60x68mm. Box provided. 6037KT £28.95

® ANIMAL SOUNDS Cat, dog, chicken & cow. Ideal
for kids farmyard toys & schools. SG10M £5.95

® 3 1/2 DIGIT LED PANEL METER Use for basic
voltage/current displays or customise to measure
temperature, light, weight, movement, sound lev-
els, elc. with appropriate sensors (not supplied).
Various input circuit designs provided. 3061KT
£13.95

® IR REMOTE TOGGLE SWITCH Use any TV/VCR
remote control unit to switch onboard 12V/1A relay
on/off. 3058KT £10.95

SPEED CONTROLLER for any common DC motor up
to 100V/5A. Pulse width modulation gives maximum
torque at all speeds. 5-15VDC. Box provided. 3067KT
£12.95

@ 3 x 8 CHANNEL IR RELAY BOARD Control eight 12V/1A
relays by Infra Red {IR} remote control over a 20m range in
sunlight 6 relays turn on only, the other 2 foggle orvoff. 3 oper-
ation ranges determined by jumpers. Transmitter case & alt
components provided. Recewver PCB 76x89mm. 3072KT
£52.95

SURVEILLANCE

High performance survetliance bugs. Room transmiters supplied with sensitive electret microphone & battery hoider/chp All transmit-
ters can be received on an orinary VHF/FM radio between 88-108MHz. Available in Kit Form (KT) or Assembied & Tested (AS).

ROOM SURVEILLANCE

@ MTX - MINIATURE 3V TRANSMITTER Easy to build & guar-
anteed to transmit 300m @ 3V. Long battery Ife. 3-5 operation
Only 45x18mm. B 3007KT £6.95 AS3007 £11.95

MATX - MINIATURE 9V TRANSMITTER Qur best selling bug
Super sensitve. high power - 500m range @ 9V {over Tkm with
18V supply and better aerial). 45x19mm. 3018KT £7.95 AS3018
£1295

HPTX - HIGH POWER TRANSMITTER High periovmaﬂce 2
slage fransmitter  gives

grealer stabity & higher qual-

fty reception. 1000m range 6-

12V DC operation. Size ‘

70x15mm  3032KT £9.95

AS3032 £18.95

@ MMTX- MICRO-MINIATURE 9V TRANSMITTER The utimate
bug for its size performance and pnce. Just 15x25mm 500m
range @ 9V. Good stabilty 6-18Y operation 3051KT £8.95
AS3051 £14.95

@ VTX - VOICE ACTIVATED TRANSMITTER Operates only
when sounds detected. Low standby current Vanable tngger sen-
sitivity. 500m range. Peaking circutt supplied for maximum RF out-
put Onfoff switch. 6V operation. Only 63x38mm. 3028KT £12.95
AS3028 £24.95

HARD-WIRED BUG/TWO STATION INTERCOM Each station
has its own amplitier, speaker and mic Can be set up as ether a
hard-wired bug of two-station intercom 10m x 2-core cable sup-
plied. 9V operation. 3021KT £15.95 (kit form only)

@ TAVS - TAPE RECORDER VOX SWITCH Used to automats-
cally operate atape recorder (not suppied) via is REMOTE sock-
el when sounds are detected. All conversations recorded
Adjuslabe sensitvity & turn-off delay. 115x19mm 3013KT £9.95
AS3013 £21.95

TELEPHCNE SURVEILLANCE

@ MTTX - MINIATURE TELEPHONE TRANSMITTER Attaches
anywhere to phone line. Transmits onty when phone is used!
Tune-in your radio and hear both parties. 300m range. Uses line
as aenal & power source. 20x45mm. 3016KT £8.95 AS3016
£14.95

@ 7RI - TELEPHONE RECORDING INTERFACE Automatically
record afi conversations Connects between phone line & tape
recorder {not supplied). Operales recorders with 1 5-12V battery
systems Powered from hine 50x33mm. 3033KT £9.95 AS3033
£18.95

® TPA - TELEPHONE PICK-UP AMPLIFIER/WIRELESS
PHONE BUG Piace pick-up coil on the phone fine of near phone
earpiece and hear both sides of the conversation 3055KT £11.95
AS3055 £20.95

HIGH POWER TRANSMITTERS

@ 1 WATT FM TRANSMITTER Easy to construct. Deirvers a
crisp, clear signal Two-stage circutt Kit includes microphone and
requires a simple open dipole aenal. 8-30VDC. PCB 42xd45mm.
1009KT £12.95

® 4 WATT FM TRANSMITTER Comprises three RF
stages and an audio preamplifier slage. Piezoelectric
microphone supplied or you can use a separate preampli-
fier circuit. Antenna can be an open dipole or Ground
Plane. Ideal project for those who wish to get started in the
fascinating world of FM broadcasting and want a good
basic orcuit to experiment with. 12-18VDC. PCB
44x146mm. 1028KT. £22.95 AS1028 £34.95

@ 15 WATT FM TRANSMITTER (PRE-ASSEMBLED &
TESTED) Four transistor based stages with Philips BLY
88 in final stage. 15 Waits RF power on the air. 88-
108MHz Accepts open dipole, Ground Plane, 5/8, J, or
YAGI antennas. 12-18VDC. PCB 70x220mm. SWS meter
needed for alignment. 1021KT £99.95

@ SIMILAR TO ABOVE BUT 25W Output. 1031KT £109.95

COMPUTER TEMPERATURE DATA LOGGER

but only one DS18S20 sensor.

Kit software available free from our website.
ORDERING: 3145KT £23.95 (kit form);
AS3145 £29.95 (assembled);

Additional DS18520 sensors £4.95 each

PRODUCT FEATURE

PC serial port controlled 4-channel temperature
meter (either deg C or F). Requires no external
power. Allows continuous temperature data logging of
up to four temperature sensors located 200m+ from
motherboard/PC. Ideal use for old 386/486 comput-
ers. Users can tailor input data stream to suit their
purpose (dump it to a spreadsheet or write your own
BASIC programs using the INPUT command to grab
the readings). PCB just 38mm x 38mm. Sensors con-
nect via four 3-pin headers. 4 header cables supplied

@ SOUND EFFECTS GENERATOR Easy to build.
Create an almost infinite vanety of interesting/unusu-
al sound effects from birds chirping to sirens. 9VOC.
PCB 54x85mm. 1045KT £8.95

® ROBOT VOICE EFFECT Make your voice
sound similar to a robot or Darlek. Great fun for
discos, school plays, thealre productions, radio
stations & playing jokes on your friends when
answering the phone! PCB 42x71mm. 1131KT
® AUDIO TO LIGHT MODULATOR Contrals intensi-
ty of one or more Iights in response to an audio input.
Safe, modern opto-coupler design Mains voltage
experience required. 3012KT £8.95

@® MUSIC BOX Activated by hght. Plays 8 Christmas
songs and 5 other tunes 3104KT £7.95

® 20 SECOND VOICE RECORDER Uses non-
volatile memory - no battery backup needed.
Record/replay messages over & over. Playback as
required to greet customers eic. Volume control &
built-In mic 6VOC. PCB 50x73mm.

3131KT £12.95

@ TRAIN SOUNDS 4 selectable sounds : whistle
blowing, level crossing bell, ‘cicketyclack’ & 4 in
sequence. SGOTM £6.95

X FACTOR

@ PC CONTROLLED RELAY BOARD

Convert any 286 upward PC into a dedicated auto-
matic controller to independently turn on/off up to
eight lights, motors & other devices around the
home, office, laboratory or factory. Each relay output
is capable of switching 250VAC/4A. A suite of 00OS
and Windows control programs are provided to-
gether with all components (except box and PC
cable). 12VDC. PCB 70x200mm. 3074KT £31.95

® 2 CHANNEL UHF RELAY SWITCH Contains the
same transmitter/receiver pair as 30A15 below plus
the components and PCB to control two
240VAC/10A retays (also supplied). Ultra bright
LEDs used to indicate relay status. 3082KT £27.95

©® TRANSMITTER RECEIVER PAIR 2-button keylob
style 300-375MHz Tx with 30m range. Recelver
encoder module with matched decoder IC.
Components must be built into a circuit like kit 3082
above. 30A15 £14.95

® PIC 16C71 FDUR SERVO MOTOR DRIVER
Simuttaneously control up lo 4 servo motors. Software &
all components {except servos/control pots) supplied.
SVDC. PCB 50x70mm 3102KT £15.95

® UNIPOLAR STEPPER MOTOR DRIVER for any
5/6/8 lead motor. Fast/slow & single step rates.
Direction control & on/off switch. Wave, 2-phase &

PUBLICATIONS
THE EXPERTS IN RARE &
UNUSUAL INFORMATION!
Full details of all X-FACTOR PUBLICATIONS can be found in

our calalogue. N B. Mimumum order charge for reports and plans
is £5 00 PLUS normal P&P.

@ SUPER-EAR LISTENING DEVICE Compiete plans o
build your own parabolic dish microphone. Listen to distant
voices and sounds through open windows and even walls!
Made from readily avallable paris. R002 £3.50

@ LOCKS - How they work and how 1o pick them. This fact
filled report will teach you more about locks and the art of
fock pieking than many books we have seen af 4 times the
pace Packed wilh information and ilustrations, RO08 £3.50
©® RAOIO & TV JDKER PLANS

We show you how to buikd three different circuits for disrup!-
irg TV pxture and sound plus FM radio! May upset your
neighbours & the authorities!! DISCRETION REQUIRED.
R017 £3.50

@ INFINITY TRANSMITTER PLANS Complete plans for
building the famous Infinity Transmitter. Once installed on the
farget phone, device acts like a room bug. Just call the target
pnene & activate the unit to hear alf room sounds Great for
home/office securdy! R019 £3.50

@ THE ETHER BOX CALL INTERCEPTOR PLANS Grabs
telephone calls out of thin air’ No need to wire-in a phone
bug. Simply place this device near the phone lines to hear the
conversations taking place! R025 £3.00

@ CASH CREATDR BUSINESS REPORTS Need ideas for
making some cash? Well this could be |ust what you need!
You get 40 reporis (approx 800 pages) on floppy disk that
g ve you information on setting up different businesses. You
aso get valuable reproduction and duplication rights so that
you can sell the manuals as you like, RO30 £7.50

haif slep modes. 4 LED indicators. PCB
50x65mm. 3109KT £14.95

® PC CONTROLLEO STEPPER MOTOR ORIVER
Control two unipolar stepper motors (3A max. each)
via PC printer port. Wave, 2-phase & half-wave step
modes. Software accepts 4 digital inputs from exter-
nal switches & will single step motors. PCB fits in D-
shell case provided. 3113KT £17.95

® 12-BIT PC OATA ACQUISITION/CONTROL UNIT
Similar to kit 3093 above but uses a 12 bit Analogue-
to-Digital Converter (ADC) with internal analogue
multiplexor. Reads 8 single ended channels or 4 dif-
terential inputs or a mixture of both. Analogue inputs
read 0-4V. Four TTL/CMOS compatible digital
input/outputs. ADC conversion time <10u$S. Software
(C, OB & Win), extended D shell case & all compo-
nents (except sensors & cable) provided. 3118KT
£52.95

® LIQUID LEVEL SENSOR/RAIN ALARM Will indi-
cate flud levels or simply the presence of flud. Relay
output to control @ pump to add/remove water when it
reaches a certain level. 1080KT £5.95

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

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

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

700W power. PCB: 48mm x 65mm. Box provided.
6074KT £17.95

® 3 INPUT MONO MIXER Independent level con-
trol for each input and separate bass/treble controls.
Input sensitivity: 240mV. 18V OC. PCB: 60mm x
185mm 1052KT £16.95

® NEGATIVE\POSITIVE ION GENERATOR
Standard Cockcroft-Walton multiplier circuit. Mains
voltage experence required. 3057KT £10.95

@ LED DICE Classic intro to electronics & clrcuit
analysis. 7 LED's simulate dice roll, slow down & land
on a number at random. 555 IC circuit 3003KT £9.95
@ STAIRWAY TO HEAVEN Tests hand-eye co-ordi-
nation. Press switch when green segment of LED
lights to chimb the stairway - miss & start again!
Good intro to several basic circuits. 3005KT £9.95
@® ROULETTE LED ‘Ball’ spins round the wheel,
slows down & drops into a slot. 10 LED's. Good intro
to CMOS decade counters & Op-Amps. 3006KT
£10.95

@ 12V XENON TUBE FLASHER TRANSFORMER
sleps up al12V supply to tlash a 25mm Xenon tube.
Adjustable flash rate. 3163KT £13.95

® LED FLASHER 15 ultra bright red LED's flash in
7 selectable patterns. 3037MKT £5.95

@ LED FLASHER 2 Similar to above but flash in
sequence or randomly. Ideal for model railways.
3052MKT £5.95

® INTROOUCTION TO PIC PROGRAMMING.
Learn programming from scratch. Programming
hardware, a P16F84 chip and a two-part, practical,
hands-on tutorial series are provided. 3081KT
£21.95

® SERIAL PIC PROGRAMMER for alt 8/18/28/40
pin DIP serial programmed PICs Shareware soft-
ware supplied imited to programming 256 bytes
{registration costs £14.95). 3096KT £10.95

® ATMEL 89Cx051 PROGRAMMER Simple-to-
use yet powerful programmer for the Atmel
89C1051, 89C2051 & 89C4051 uC's. Programmer
does NOT require special software other than a
terminal emulator program (built into Windows).
Can be used with ANY computer/operating sys-
tem. 3121KT £24.95

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

® STABILISEO POWER SUPPLY 3-30V/2.5A
ideal for hobbyist & professional laboratory. Very
reliable & versatile design at an extremely reason-
able price. Short circuit protection. Variable DC
voltages (3-30V). Rated output 2.5 Amps. Large
heatsink supplied. You just supply a 24VAC/3A
transformer. PCB 55x112mm. Mains operation.
1007KT £16.95.

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

® MOTORBIKE ALARM Uses a reliable vibratlon
sensor {(adjustable sensitivity) to detect movement
of the bike to trigger the alarm & switch the output
relay to which a siren, bikes horn, indicators or
other warning device can be attached. Auto-reset.
6-12v0C. PCB 57x64mm. 1011KT £11.95 Box
2011BX £7.00

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

® PIEZO SCREAMER 110dB of ear plercing noise.
Fits in box with 2 x 35mm piezo elements built Into
thelr own resonant cavity. Use as an alarm siren or
just for fun! 6-9VOC. 3015KT £10.95

® COMBINATION LOCK Versatile electronic lock
comprising main circuit & separate keypad for
remote opening of lock. Relay supplied. 3029KT
£10.95

® ULTRASONIC MDVEMENT DETECTOR Crystal
locked detector frequency for stability & reliability. PCB
75x40mm houses all components. 4-7m range.
Adjustable sensitivity. Output will drive external
relay/Circuts. 9VDC. 3049KT £13.95

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

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

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

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

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

IN
ASUGY!A|

Circuits can be built and unassembled repeatedly.

schools. Requires 2 x AA batteries.

130, 300 and 500-in-ONE also avaitable.

30-in-ONE
Electronic Projects Lab

Great introduction to electronics. Ideal for the budding electron-
ics expert! Build a radio, burglar alarm, water detector, morse

code practice circuit, simple computer circuits, and much more!
NO soldering, tools or previous electronics knowledge required.

Comprehensive 68-page manual with explanations, schematics
and assembly diagrams. Suitable for age 10+. Excellent for

Order Code EPLO30 ONLY £14.95 (phone for bulk discounts).
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Enhanced ‘PICALL ISP PIC Programmer

Kit will program virtually ALL 8 to 40 pir*
serial and parallel programmed PIC micro-
controllers. Connects to PC paralle! port.
Supplied with fully functional pre-
registered PICALL DOS and WINDOWS
AVR software packages, all components . socue somis

and high quality DSPTH board. Also

programs certain ATMEL AVR, SCENIX

SX and EEPOM 24C devices. New devices can be added to the
software as they are released. Blank chip auto detect feature for super-
fast bulk programming. Hardware now supports ISP programming.
*A 40 pin wide ZIF socket is required to program 0-3in. devices (Order
Code AZIF40 @ £15.00).

3144KT Enhanced ‘PICALL ISP PIC Programmer

AS3144 Assesnbled Enhanced 'PICALL ISP
PIC Programmer

AS31442IF | Assembled Enhanced 'PKCALL ISP PIC

Programmer c/w ZIF socket

ATMEL AVE Programmer

Powerful programmer for Atmel
AT90Sxxxx (AVR) micro controlier fam-
ity. All fuse and lock bits are program-
mable. Connects to serial port. Can be
used with ANY computer and operat-
ing system. Two LEDs to indicate pro-
gramming status. Supports 20-pin DIP
AT90S1200 & AT90S2313 and 40-pin
DIP AT90S4414 & AT90S8515 devices. NO special software
required — uses any terminal emulator program (built into
Windows). The programmer is supoorted by BASCOM-AVR Basic
Compiler software (see website for details).

3122KT ATMEL AVR Programmer £24.95

AS3122 Assembled 3122 £34.95

Atmel 89Cx051 and 89xxx programmers also available.

PC Data Acquisition & Control Unit

With this kit you can use a PC
parallel port as a real world
interface. Unit can be connected to a
mixture of analogue and digital
inputs from pressure, temperature,
movement, sound. light intensity,
weight sensors, etc (not supplied) to
sensing switch and relay states. It
can then process the input data and
use the information to control up to 11 physical devices such as
motors, sirens, other relays, servo motors & two-stepper motors.

FEATURES:

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

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

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

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

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

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

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

& rear panels supplied. Software utilities & programming examples

supplied.

3093KT PC Data Acquisition & Control Unit £99.95

AS3093 Assembled 3093 £124.95

See opposite page for ordering
information on these kits

Evervday Practical Electronics, January 2003

ABC Mini ‘Hotchip’ Board

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

ABCMINISP ABC MINI Starter Pack

ABCMINIB ABC MINI Board Only

Advanced 32-bit Schematic Capture
and Simulation Visual Design Studio

B te 49 Zron Gt Beee Jon godes o O 0 RCE ML U2
PR LRSS TERMADR me %y 1

[ ) wt
o : was| Advanced Hierarchal Schematic Capture Inchdes Graphicat
VisvaL Library Browser and Device Searcher Device Librasy Editor
| Spre and PCE Netkst Generabon Over 7000 device models
Model iImport Wizard aliows you to down'osd #nd smport modeds.
from device manufacturers web pege

| * Advanced 3201t Anslogue Diptal & Mixed Mode Simuiation
* Vintual instruments: OhvmAVoks ge/Cutrent/Power Mul-meter
shows complex Voltage Cument Phase Magntude etc
* Bust n 84-Channei Reat-Time Wrtual Osciiloscope
* BuR in Digital Logic Analyzer slows you to et bréakpoints
* Supports Advanced BEIMIV, BSIMA, and 801 Modeis
* 21 Diterent analyss types mchuding sdvanced Monte Carla/\WC
VisualSpice Software Purchasing Options
Personat Echtion £74.9% Standard Edition £124.95
- e Proressionai Edition £174 85

Advanced Schematic Capture & Simulation Software a

- «~ See web site for full details and demo-'ﬂ
»

Serial Port Isolated 1/0 Controller

Kit provides eight relay outputs

capable of switching 4 amps at mains

voltages and four optically isolated

digital inputs. Can be used in a variety

of control and sensing applications

including load switching, external

switch input sensing, contact closure

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

3108KT Serial Port Isolated I/0 Controller Kit

AS3108 Assembled Serial Port Isolated 1/O Controller
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80-173 12V DC motor, flat style, 3000
RPM, 18 NCM torque, draws 5 Amps,
reversible, 24 toothed gear. Ideal for
robot wars, etc. Dimensions 152mm
diameter x 80mm including spindle and
gear. Very good quality mounted on a
fixing bracket. Some sort of speed
counting circuitry on rear. Bargain at
just £19.95

80-175 In-line RCD protected
powerbreaker Maximum load 10A @
250V AC. Reset and test buttons. IEC
plug for mains input with an IEC socket
on a 1m long lead. These usually sell for
around £36.00. Our price £5.00

80-083 CR2025 lithium, 3V coin cell
20mm diameter x 2.5mm thick.
Branded Sony. Pack of 25 for £7.50;
Pack of 100 for £25.00. Our normal
price individually is £1.00 each!!!

56-155 KBPC3501 bridge rectifier
100V, 35Amp. £2.50 each

80-176 12V, 50Ah, gel type lead acid
battery. Made by Dyrasty High Rate
Series, 200 WPC. Moded No. UPS12-
200. 230 x 140 x 225mm. Brand new.
Please note that there is no extra
carriage charge when purchasing this
itemn. Only £25.00

80-132 Switch mode PSU. Nice little
unit. Model No. BM43024. Input 120V
AC or 240V AC. Qutput +5V @ 2.5A and
+12V @ 2A, 36.5W. Semi-cased with
mains IEC filter and switch. £3.95

L 2 b’ -
38-428 USB lead, 2nm long, 'A’ plug to
‘A plug. £2.95
38-429 USB lead, 2milong, ‘A’ plug to
‘B’ plug. £2.95
38-430 USB lead, 2m long, ‘B’ plug to
‘B’ plug. £2.95

80-135 Flat pack fan, 12V DC. Made by
Papst. Air flows around the blades and
out the side to produce a strong air
flow. Excellent for cocling down in
crowded enclosures. 121 x 121 x
37mm. Ex-equipment but in full
working order and excellent condition
These are normally over £25.00 new.
Our price just £5.50

42-337 Plastic construction metric dial
vernier. Reads 0-100mm. Qutside,
inside, depth and step measurements

Has a locking device and comes
supplied in a neat case. £7.95

48-140 PVC electrical tape, 19mm wide
x 0.15mm thick x 33 metres long. Flame
retardant, BS3924. 75p

48-258 Ferrite rod with 1 x tuning coil.
140mm long x 10mm diameter. £1.75

SEND FOR OUR FREE CATALOGUE CONTAINING EVEN MORE BARGAIN ITEMS!

<

80-046 Eiectronic digital caliper for both
imperial (0-6 inches) and metric (0-
150mm). Accuracy +/-0.001". Simple
touch button facility to change from
metric to imperial (and vice versa).
On/off and zero button, inside and
outside measuring plus locking screw to
hold measurement. Uses a standard
watch battery (included). Metal
construction. Supplied in a neat plastic
storage case. Special price of £34.95

56-148 Fork and ring crimp connectors
pack. Consists of 5 x 5mm blue fork, 5 x
5mm yellow fork, 5 x 5mm red fork, 5 x
S5mm blue ring, 5 x 5mm yellow nng
and 5 x 5mm red ring. Pack of 30 £1.00

SUPPLIES
~—_—

WCN Supp

lies
Dept EE - The Old Grain Store
Rear Of 62 Rumbridge Street
Totten - Southampten - SO40 9DS
Telephone or Fax On
Southampton 023 8066 0700
Email: info@wensupplies.fsnet.co.uk

ALL PRICES INCLUDE VAT
ADD £2.25 FORP & P

SPECIAL OFFERS

TEKTRONIX 2445A
l Tamy

"IT5 57 4ch 150MHz delay,,

cursors etc. Supplied
with 2 Tektronix probes.
a0k .58

ONLY

TEKTRONIX 2232 Dlgnal Storage Scope.
Oual Trace, 100MHz. 100M/S with 9‘ probes .
H.P. 54501A Dyg. Oscikoscope, 100MHz 4Ch .
H P. 3312A Function Gen., 0-1Hz-13MHz,
SweeplTanalelBrst efc.
FAﬁNELL D:m! PSU XA35-2T, 0-35V, 0-2A,

. £525
. £425

£300

Twice QMD. l.c.d. Display . . ... £180
CIRRUS CRL254 Sound Level Meter
with Calbrator 80-120dB, LEQ . .£150

FARNELL AMM255 Automatic Mo

Meter, 1.5MHz-2GHz, unused . .£300
FARNELL 0SG1 Low Frequency Syn Slg “Gen.,
0-001H2-99-99kHz, distortion,

TTL/Square/Puise Outpms ...........
FLUKE 8080A Handheld Tlua RMS DMM,
a%digit ... ... As new £150, used £95

BECKMAN HD110 Handheld 3% digit DMM, 28

ranges. with battery. leads and carrying case .£40

H.P. 3310A Function Gen., 0-005Hz-! Séﬂl;z
uisal. L 5

FAﬁNELL LFM4 Sine/Sq Oscillator, 10Hz-1MHz,

kmdlslonion TTL output, Amplitude Melev £125

P. 545A Logic Probe with 546A

Pulsev and 547A Current Tracer .

FLUKE 77 Mul\lmalel 3%-digit, handheld .

FLUKE 77 Serles 11 .. . ................

HEME 1000 L.C.D. Clamp Meter, 00-1000A,

in carrying case . . £l

BLACK STAR ORION PALTY Cobul Pattern
Generator from £75-£125
THURLBY/THANDER TG210 Function Generator,
0-002Hz-2MHz, TTL etc. £80-£95
THURLBY THANDAR P.S.U. PL320QMD, 0V-32V.
OA-2A Twice (late colours) £200

MARCONI 2019A

AM/FM SYNTHESISED SIGNAL
GENERATOR
80 kHz - 1040MHz

NDW ONLY

MARCONI 893C AF Power Mewmr, Sinad Measurement

Jnused £100, Used £60
MARCONI 893B, No Sinad £30
MARCONI 2610 True RMS Voltmeter, Aulomngw\g
SHz-25MHz
GOULD J3B Sma/Sq Osc., 10bz-100kHz,
low dist £75-£125

orbon
AVO 8 Mk. 6 n Every Ready case, with leads eic.  .£80
Other AVOs from . £50
GOODWILL GVT427 Dual Ch AC Millvoltmeter,

10mV-300V in 12 ranges, Freq. 10Hz-1MHz £100-£125
SOLARTRON 7150 DMM 6%:-oagit

Tru RMS-IEEE . . . £95-£150
SOLARTRON 7150 Plus £200

HIGH QUALITY RACAL COUNTERS

9904 Universal Timer Counter, S0MHz .£50
9916 Counter, 10Hz-520MHz . . . £75
9918 Counter, 10Hz-560MHz, 9-digit . .£50
WAYNE KERR B424 Companent Bndge ... .£125

RACAL/AIM 9343M LCR Databricge.
Digital Automeasurementof R, C, L, Q, D .. .£200

HUNTRON TRACKER Mode! 1000 .. £125
FLUKE B0S0A 4.5 Digit. 2A. True RMS £75
FLUKE BO10A 3.5 Digh. 10A . . . .£50
FLUKE B012A 3-5Digit. 2A . .. ... ....... .. £40

Racal 9008
Modulation Meter,

Datron 1061

High Quality 5-5 Digit Bench
Multimeter

True RMS/4 wire Res/Current ConverterNEEE

AM/FM 1-5MHz-2GHz

Portable Appliance Tester @
Megger Pat 2 ONLY

Datron 1061A

H.P. 60128 DC PSU 0-60V, 0-50A 1000W .£1000

e 110
Masle@

T 0118 ezooou Fi 0118) 9351606
olopbom [( ) e 0)

! (e FARNELL AP80/50 1KW Auoranging . ... £1000
High Quality 6% diigit Bench @ FARNELL H6Q/50 060V 0.50A | . €750
Multimeter FARNELL H60/25 0-60V, 0-25A .. £400
True RMS/4 wire/Current Converter Power Supply HPS3010, 0-30V, 0-10A £140
Racal Receiver RA1772 @ ARNELMac (o 0ulot e
50kHz-30MHz : .

L.E.D. Display, Basically working. Many other Power Supplies avallable

WYKEHAM ROAD, READING, BERKS. RG6 1PL =iwwmmm VISA

Callers welcome 9am-5. 30pm Monday to Friday (other umes by arrangement)

=
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FARNELL 0TV12-14 OSCILLOSCOPE.
Dual trace, 12MHz TV, coupling .ONLY

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

-+

OSCOPES
TEKTROMIX TDS350 dual trace, 200MHz, 1G/S . .Unused £1500
TEKTROMNIX TDS320 dual trace, 100MHz, SO0WS ... .. £1200
TEKTRONIX TDS310 dual trace, 50MHZ, 200MS . £950
LECROY 9400A dual trace, 175MH2, 5G/S . .. ... mo
HITACHI VCE523, dirace, 20MH2, 20M/S, delay etc.Unused £500
PHILIPS PM302 242-ch., 200MHz, delay exc., £800 as new £950
PHILIPS PM3082 2+2-ch., 100MHz. delay exc.. £700 as new £800

TEKTRONIX TAS465 dual trace, 100MH2, delay exc. £750
TEKTRONIX 24658 4-ch.. 400MHz, delay Cursors etc £1500
TEKTRONIX 2465 4-ch., J00MHZ, CUrSOrS €K, £900
TEKTRONIX 468 Dyg. Storage, dual trace, 100MHz, delay . £450
TEKTRONIX 466 Analogue Storage, dual race, 100MHz . £250
TEKTRONIX 485 dual trace, J50MHz, delay swoep £550
TEKTRONIX 475 dual irace, 200MHz2, delay swoep £350
TEKTRONIX 4656 dual trace, 100MH?. delay sweep . £325
TEKTRONIX 2215 dual trace, 60MH?, delay swoep . £250
PHILIPS PMY217 Gual trace, SOMHZ delay . ...
GOULD 051100 dual trace, J0MHz delay . ... £125
HAMEG HM303.6 dual trace. 35MHz component tester

asnew .. ... ......... o0
HAMEG HM303 dual trace, 30MH2 component lester £200
Many other Oscilioscopes aveilable
MARCOM! 2022E Synth AMFM Sig Gen

10kHZ-1-01GHz |.¢ d. desplay ek . £5254750

H.P. 8657A Syth 519 gen, 100KHz- 1040MHz £2000
H.P. 6568 Synth sig gen, 100kHz-990MHz £1350
H.P. 8656 Synth sig gen, 100kHz-990MHz £995
RAS APNG2 Synth, 1Hz-260kHz 9g. gen.
balanced‘unbalanced output, |.c.d. display 5
PHLIPS PH5328 5ig gon, 100kH:-180MHZ with
200MHz, freq. counter, IEEE . £550
RACAL 9081 Synth AWFM ig g e, 5kHz-1024MHz £250
HP. 3325A Synth huncton gan, 21MHz . £600
MARCONI 6500 Ampiitude Analyser £1500
HP. 41924 Analyser ., £5000
HPWLCHMIMIWHI .......... £2750
H.P. 89034 Disiortion Anatyser £1000
WAYNE KERR 3245 inductance Analyser £2000
H.P. 8112A Puise Ganerator, SOMHz £1250
MARCONI 2440 Frequency Counter, 20GH2 £1000
H.P, 53508 Frequency Counter, 20GHz £2000
H.P. 5342A 10Hz-18GHz Frequency Counter €500
H.P. 16508 Logic Anafyser, 80-channel £1000
MARCOMI 2035 Mod Meter, 500KHz-2GHz £750

RADIO COMMUNICATIONS TEST SETS

0Nl From £1500
ROHDE & SCHWARZ CMT 0-1-1000MHz .. .. ... £2000
SCHLUMBERGER 4040 £900

JUST IN

H.P. 50638 DC Electronic Load, 3-240V/0-10A, 250W .POA

HP.G8312A PSU, 02002 ... ... ........ . £400
HP.BE311BPSU, O1SVO-3A. ... ........ . £400
H.P. 663090 PSU Dual, 0-15. 0-30-12. 0-1.54 .£750
HP.6632B PSU,020V05A....... .......... .. . £500
H.P. 66234 PSU, m«mmmwvwm
Q20VO4A. ... ... .. 5 5
H.PJAGILENT 3“01! DMM 6% dgt £400°£450
HP. 3478A DWM 5% dign. L8215
FLUKE 45 DMM dual display . £400
KEITHLEY 2010 DMM T digt L6950
KEITHLEY 617 Programmable Electrometer. £1250
H.P. 43388 Mdkohmmeter. -£1500
RACAL Counter typs 1999 26GH, . £500
HLP. Counter type 53131A 3GHz.
H.PJAGILENT 33120A Func. GenVARB. 100xHz- 15MH
SONY/TEKTRONIX AFG320 Arttary Func. Gen £1250
H.P. 89044 Syn. Funcbon Gen, DC-600kHz £1000/£1250

BLACK STAR JUPﬂ'Oﬁ 2010 Func. Gen, 0-2Hz-2WMHz with

frequency counter .......... Pl ]
MPIHGAP\MG«M“N IMHM : .£1950
H.P. 86578 Syn Sig Gen, 0-1-2080MHz - £2500
CO-AXIAL SWITCH, 1.5GHz .f40
IEEE CABLES .10
SPECTRUM ANALYSERS
H.P. 85618 50H2-6-5GHz . £5000
H.P. 8560 50Hz-2-9GH2 synthesised . £5000
H.P. 8594E 9kHz-2.9GHz £4500
HP. 8591 1MH2-1-8GH2, 75 Ohm £2750
H.P. 853A with B559A 100KH2-21GH2 . 1750
H.P. 85588 with Ma Frame, 100kHz-1500MHz £750
H.P. 3585A 20H2-40MHz . £2500
H.P. 3580A 5Hz-50kH2 . £600
ADVANTEST R41318 10kH2-3 5GHz £2750
EATONAILTECH 757 0-001-22GHz £750
MARCONI 2382 100H2-400MH2. twoh resoluton . £2000
MARCONI 2370 30Hz-110MHz from £500
H.P. 162 with 8557 10kHz-350MHz £500
H.P. 1417 SYSTEMS
8553 1iHz-110MHz
8554 500kHz- 1250MHz . £750
8555 10MHz-16GHz . £1000
H.P. 8443 Tracking Gen/Counter. 110MHz . £250
H.P. 8444 OPT 058 £750
BAK 2033R Signal Analyser £550
H.P. 8754A Network Analyser, 4MHz-1200MHz £1250
H.P. 3557A Network Analyser, SHz-200MHz . £3000
H.P.53310A Mod Domain Analyser Opt 001003 . £5000
ONO SOKKI CF300 Portabie FFT £1500

Analyser
H.P.8720C Mcrowave Network Analyser S0MHz-20GHz £12,500

Used Equipment — GUARANTEED. Manuals supplied
This is a VERY SMALL SAMPLE OF STOCK. SAE or Telephone for lists.
Please check availability before ordering.

CARRIAGE all units £16. VAT to be added to Total of Goods and Carriage
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New from FED - 18 Flash series support and chips ‘

18F452 now supported in our C Compiler, WIZ-C, WIZ-ASW Development board and programmer
WiZ-C Compiler including support for 18F452 and 16F877

What is the WIZ-C Rapid Application Environment?

®  Our PIC C compiler including a new front end

®  An application designer for the FED PIC C Compiler

e  Drag a software component onto your design & set up the
parameters using check boxes, drop down boxes and edit boxes
(see shot right)

° Connect the component to the PIC pins using the mouse

e  Select your own C function to be triggered when events occur

(e.g. Byte received, timer overflow etc.)

Generate the base application automatically and then add your

own functional code in C or assembler

Simulate, Trace at up to 10x the speed of MPLAB

Supports 14/16 bit core PICS

16F87x, 16C55x, 16C6x, 16F8x, 16C7xx, 18Cxx, 18Fxx etc.

C Compiler designed to ANSI C Standards

Professional Version Enhancements
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to our C Compiler and WIZ-C Rapid Application Environment

Manage and simulate multiple projects together

Handle assembler and C projects
View and inspect variables in native C format
Inspect all local variaties and their values in native C format

up to an event

Connect PIC pins across projects to allow simulated devices to communicate

Maintain a history within simulation to back track and determine the past leading

Elomud Soiw ‘

Prices
WIZ - C Standard - £70.00,
Professional £100.00. Upgrade for
existing WIZ-C owners £30.00
PIC C Compiler Standard — £60.00,
Professional £90.00. Upgrade for
existing Compiler owners £30.00 |
Other upgrade options are
available together with reduced
price bundled packages - see
our web site for details

Other products supporting 18F452 anc 16F877

Development Board

° Handles 40 pin PIC devices including
18F452 and 16F877

. Includes on board Programmer — no
separate programmer required

° 4 LED's on board, Analogue on trimpot,
2 duplex serial ports

. 1A 5V regulator

° 20MHz crystat

° Interfaces for LCD, hex keypad, 32 I/O pins
on IDC connectors

° Wilt run FED PIC BASIC (incuded on CD)

° 12C EEPROM socket

Price — £45.00 Built and Testea. 16F877-20P

£6.00, 18F452 £8.00, CD with BASIC &

Programmer Applications £5.00

PIiC
Programmer
including
18Cxxx and
18F8xxx

Hzndles serially
programmed PIC
devices in a 40 pin
multi-width ZIF
socket. 16C55X,
16C6X, 116F62x,
6C7X, 16C8x,
16F8X, 12C50x,
12C67x, 16C72X,
PIC14000, 16F87X
18Cxxx, 18Fxxx etc

Also In-Circuit programming. Operates
on PC serial port.

£45/Kit  £50/Built & Tested

— A

Price :

In Circuit Debugger

In Circuit Debugging is a technique wnere a
monitor program runs on the PIC in th2 appli-
cation circuit. The ICD board connects to the
PIC and to the PC. From any of our applica-
tions it is then possible to set breakpoints on
the PIC, run code, single step, examin2 regis-
& ters on the real device and change thair val-
ues. The ICD makes debugging real time
applications faster, easier and more accurate
than simulation tools available for the PIC.
® Only £30.00, requires a copy of WIZASM,
WIZ-C or our C Compiler applications.
Operates with 16F87x to emulate most
| 4 bit core chips, 18F support coming
soon !

PIC Chips

PIC 16F877-20P, £6.00, 20MHz, 384 bytes RAM, 8K Wrd ROM |
PIC 18F452, 40MHz, £8.00 1500 bytes RAM. 16K Wrd ROM,
New 18 series architecture with flat memory address space, 3
timers, 2 Capture compare registers, various serial interfaces,
Parallel peripheral interface, 32 general purpose /O ping, Flash |
reprogrammable in circuit. Supported by all our tools anc the

free Microchip development system - MPLAB

Other products

FED also supply development systems for PIC and AYR in l
assembler and C. Please see our web site for further details. (

Email - info @fored.co.uk, or sales@fored.co.uk
2 Web Site - http://www.fored.co.uk

) deveicpments

Forest Electronic Developments 01590-681511 (Voice/Fax)
12 Buldowne Walk, Sway,LYMINGTON, HAMPSHIRE, S041 6DU.

Prices - UK/Europe, please add VAT at 17.5%. Add £3.00 for P&F and handling to each
order. Chegues/POs payable to Forest Electronic Developments, phone with credit card or
| Switch details, or use our secure web site for online ordering with c-edit card.

—
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ELECTRONICS

GENT

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

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

EE245 135 Hunter Street, Burton-on-Trent, Staffs. DE14 2ST

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

T
VISA

MAIL ORDER ONLY e CALLERS BY APPOINTMENT

EPE MICROCONTROLLER

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

drift cancelling
o Easy to build

& use
® No ground

effect, works

in seawater

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

® Efficient quartz controlled
microcontroller pulse generation.

® Full kit with headphones & all
hardware

KIT 847

- High coil current ensures maximum

PORTABLE ULTRASONIC
PEsT SCARER

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

KIT 842..........cccveuen. £22.56

DEVELOPMENT

68000 TRAINING KIT

e NEW PCB DESIGN

© 8MHz 68000 16-BIT BUS

® MANUAL AND SOFTWARE

® 2 SERIAL PORTS

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

KIT 621
b, £99.95

« ON BOARD

5V REGULATOR
o PSU £6.99

o SERIAL LEAD £3.99

Stepping Motors 4
MD38...Mini 48 step...£8. 65 7
MD35...Std 48 step...£9.99

\;ﬁr*
MD200...200 step..£12.90
MD24...Large 200 step...£22.95

PIC PIPE DESCALER

e SIMPLE TO BUILD o SWEPT
e 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 aitering the way
salts in the water behave.

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

PIC WATER
DESCALER

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 puise 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

e HIGH POWER

e DUAL OPTION

KIT867........c00iviiiiiinnnnnnnnns
KIT+SLAVEUNIT....................

EPE
TEACH-IN
2000

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

“Batteries and tools not included.

TEACH-IN 2000 -
KIT 879 £44.95
muLTiMETER £14.45

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........00000000eeeann. .....£28.00

SPACEWRITER %‘Qb,,

An innovative and exciting prolect
Wave the wand through the air and &
your
to hold any message up to 16 digits Iong ‘ﬁi

Comes pre-loaded with "MERRY XMAS?”. Kit ‘ﬁ;
includes PCB, ail components & tube plus .
instructions for message loading

KIT849............ £16.99

% TENS UNIT %

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

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

KIT 866. . Full kit including four electrodes £32.90

Set of
4 spare

electrodes
£6.50

12V EPROM ERASER

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

KIT790............ £29.90

1000V & 500V INSULATION
TESTER

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

Kit includes wound coil, cut-out
case, meter scale, PCB & ALL
components.

KIT848............ £32.95

SUPER BAT
DETECTOR

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

A new circuit using a

‘full-bridge’ audio

amplifier i.c., internal

speaker, and
headphone/tape

The latest sensmve
transducer, and ‘double
balanced mixer’ give a

stable, high perform-

ance 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 2ero. Toroidal mains
transformer.  Kit includes
punched and printed case and
all parts. As featured in April
1994 EPE. An essential piece
of equipment.

8

EPE
PROJECT
PICS

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

TO HUMANS

KIT812......

ULTRASONIC PEsT SCARER

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

e KIT INCLUDES ALL
COMPONENTS, PCB & CASE

o EFFICIENT 100V
TRANSDUCER OUTPUT

o COMPLETELY INAUDIBLE

P
o
w
E
R
XY

T'“Zv:\mbx:-u-r-

e UP TO 4 METRES
RANGE

e LOW CURRENT
DRAIN
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SIMPLE PIC PROGRAMMER |

INCREDIBLE LOW PRICE! Kit 857 £12;92

Power Supply £3.99

EXTRA CHIPS:
PIC 16F84 £4.84

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

3ased on February '96 EPE. Magenta designed PCB and kit. PCB
with ‘Reset’ switch, Program switch, 5V regulator and test L.E.D.s,
and connection points for access to alt A and B port pins.

PIC 16C84 DISPLAY DRIVER

INCLUDES 1-PIC16F84 WITH DEMO Kit 860 £1 9-&9

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

TER 2-LINE
LCD DISPLAY SUPPLIED — DEVELOP
YOUR OWN APPLICATION!

EPE PIC TOOLKIT 3

o THE LATEST TOOLKIT BOARD 8 18 28 AND 40 PIN CHIPS

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

® ALL TOP QUALITY COMPONENTS AND SOFTWARE SUPFLIED

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

PIC TOOLKIT V2

SUPER UPGRADE FROM V1 e 18 28 AND 40-PIN CHIPS

READ, WRITE, ASSEMBLE & DISASSEMBLE PICS

e SIMPLE POWER SUPPLY OPTIONS 5V-20V

e ALL SWITCHING UNDER SOFTWARE CONTROL

e MAGENTA DESIGNED PCB HAS TERMINAL PINS AND
OSCILLATOR CONNECTIONS FOR ALL CHIPS

e |NCLUDES SOFTWARE AND PIC CHIP

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

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

EPE PIC Tutorlal

AtTastl A Real, Practical, Hands-On Series

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

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

e ZERQO VOLT SWITCHING
MULTIPLE CHASE PATTERNS

& OPTO ISOLATED

5 AMP QUTPUTS

12 KEYPAD CONTROL

SPEED/DIMMING PQOT.

HARD-FIRED TRIACS

Kit 855 £39.95

Now features full 4-channel chaser
sof:ware on DISK and pre-
pragrammed PIC16F84 chip. Easily
re-programmed for your own applica-
tions. Software source code is tully
‘commented’ so that it can be
followed easily.

LOTS OF OTHER APPLICATIONS

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
0000000000

PIC Real Time
In-Circuit Emulator

® Icebreaker uses PIC16F877 in circuit debugger

® Links to %andard PC Serial Port (lead supplied)

® Windows  (95+) Software included

@ Works with MPASM and MPLAB Microchip software

® 15 x 2 L.C.D., Breadboard, Relay, /O devices and patch leads supplied

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

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

Full emulation means that all 1/0 ports respond exactly and immediately, reading and
driving external hardware.

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

KIT 900 ...£34.99

POWER SUPPLY £3.99 STEPPING MOTOR £5.99

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

e Learn Programming from scratch using PIC16F84

e Start by lighting l.e.d.s and do 30 tutorials to
Sound Generation. 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

READS PROGRAMS AND VERIFIES
WINDOWS®™ SOFTWARE
PIC16C6X, 7X, AND 8X
USES ANY PC PARALLEL PORT
USES STANDARD MICROCHIP e HEX FILES
OPTIONAL DISASSEMBLER SOFTWARE (EXTRA)
PCB, LEAD, ALL COMPONENTS, TURNED-PIN
SOCKETS FOR 18, 28, AND 40 PIN ICs
£29.99
Power Supply £3.99

e SEND FOR DETAILED | Kit 862
INFORMATION - A

DISASSEMBLER
SOFTWARE

SUPERB PRODUCT AT
AN UNBEATABLE LOW

PIC STEPPING MOTOR DRIVER
Kit 863 £18.99

SRICE.

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

£11.75

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

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

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

E-mail: sales @magenta2000.co.uk



122002 " s PCB Production - Proconln% Equipmaent
ofin & |y carry a large fonge of the photograph« & chemical
[} rocessing equipment for PCB production, o full list with
EE ull technical sl)peﬁificatlons is available in aur catalogue
- st our site oot
g | wZ | UViExposure units —
£0 |2x 8Wgubes, 6 mip timer .
& | 229 x 159mm working area
os Model 332-002 "£88.78
4 x 15W Tubes, 72 min timer
: Foll
- ode - .
Station Road, Cullercoats, VisA sv f omlt'u IPrtc_u'ouln%] .
oy - w cost plastic fra .
TY"O & Wear, NE30 4PQ - =2 P?o:ess |c?nks fea'unye electrically
Prices Exclude Vot @174%, £0 | erntouter <o sviaste
UK Carriage £1.50 (less than 1kg) - :._ for boards upta 320 x 260mm.
£3.50 greater thon 1kg 2z Phiversol Taok with fagter
Chequ;sﬂ/ Pastal o&ders poyable ta . o= gull))bllailekh Tank with heater
troni ts. w ubble pump.
FLEASSE Acbe &Iﬁfa'f. v‘iy'?g‘iﬁeo'l&s .: Mode! 335—005 £198.50  Any of thess tows orrioge €550
PCB Production - Development PCB Production - Tools
0.1 Copper Stripboord Drill Bits . . o
;élsze ” Tr°<9'sr/’/-‘8|5ﬁ 9 =y ?(S)S parallel shank bits available in sizes fram 0.3mm ta
? 2 i .0mm
63 x 95mm 24T/37H 087 — Il 0:370.95mm 1n 0.05mm steps £0 60ea £4.00/10
725 x 127mm 36T /50H £1.51 T 1.0-2.0mm in 0.1mm steps €0.4Jea £3.60/10
';(5)0! 4?36nm 36;1{/]:7!(83H %]138 4 5125 Redu?e7d shano(%mer'n) bit avoilci:%lgjn sié;séfé?]n?)
x g 3 r ta 1./mm in 0.1mm steps Bdea L/.
{88 x ;ng: 33?1’//]33& Elgg 15 Rg?"r‘g‘un:! Tn?stenocgrbid]eér:guge% s]hc:nk ;;3.'2mm) gvoib—
x 54 £ ‘ $17 Al 610 1. b L 5
119 x 4552: 46T /179H 5.40 i % %l’l |Ilrl‘l I'isﬂr nes © emmm i mm stees
‘élriﬁmird |r%<k cu Er d €1.99 ! Expo reltant 12V drill, 3.8mm copocity, 84C0rpm £12.78
olderless Breadboar
Tie Poinis & Size Power Rails i Minicraft MX1 230V,
81 x 60mm 2 .75 8000 - 21000rpm with
840 175x67mm2  £4.86 - chuck & callet.
740 175x55mm1  £4.03 ot Madel EPE270-390 d
640 175x42mm 0  £3.08 Normal price £48.51

Many other sizes ovailable,
alsa jump wires & matrix baard.

** SPECIAL OFFER PRICE £31.D2°*"

PCB Preduction - Lominates
Copr.r clad - paper .
Sin&; e sided low cast paBer composite board
100 160mm Board ~ £0.44
100 x 220mm Board  £0.62
160 x 233mm Board  £1.02
220 x 233mm Board  £1.40

“ x 12" Boar; 1.70
Copper clad - glass fibre
Single & Double 1.6mm 305g/m’
100°% 160mm Single  £0.8
100 x 220mm Single
mm Single

x 233mm Double

8" x 12" Dquble

Phofar.ﬁﬂ Coated
1.6mm 35 micron Pre-coated with a high quality phatore-
sist loyer. Available in_law cost paper campasite ar
Glass fibre, Single & Dauble sided. Other sizes alsa

see aur catalague far full delails.

PCB Production - Drcfﬁn? Materials Servisol Products |
A4 Artwork Film (per 10 sheets) Aerosols

Clear Manual Film £1.25 200m| Switch Cleaner £1.96

Clear Loser Film £1.75 200ml| Freezer £3.97 ﬁ
White HQ Laser Film £4.62 400m| Faom Cleanser £213 3%
Etch Reslst Pons 400ml  Cleaner / lubricant £2.79

“Dala” Pen £2.70 75ml  Vide Head Cleaner £1.94 o
‘Stqedtler” Fine Pen ~ £0.88 200m| Aero Klene £2.85 %

Etch Resist Tronsfors 200m| Aero Duster £4.66

Sena mixed DIL pads £2.24 250ml Cald Clean £3.14

Sena mixed Rnd pads £2.24 200ml| Label remayer £3.52

Alfac mixed pods €1.74 Y 400ml Isoprapyl alcohol €336 B
Alfac mixed lines €1.74  seansasen Tubes . »
Transter Sﬁa'ulor £1.25 259 Heotsink Campaund £2.60 =
We carry the full range af Sena & Alfac PCB tran-fers, 50g Silicane greose £2.50 .

available. .

Paper Glass Fibre
Size Single Dauble Smgle Double
4% 6" €147  £1.82 €1.89 £€2.17
6x12" £4.20  £5.04 £5.60 £6.23
9x 12" €630 £7.70 £8.40 £9.38
10x12" £8.19  £10.01 £10.78 £11.83
12x17 £€8.26 £10.08 €1099 £12.25
100 x | £2.38 £2.66
203 x 114mm £3.01 £3.43
220 x 100mm £3.08 £3.71
233 x 160mm £€4.83 €53
233 x 220mm £6.83 £7.70
PCB Production - Chemicals
100ml  Aerasal Photaresist spray, cavers 2m’ £4.25
50 Pawder develaper, makes £1.09
5089 Pawder developer, makes 10l £7.08
250g Ferric Chloride Peflets, makes 500m| £1.68
500g Ferric Chiaride Pellets, makes 1lt £3.04
2.5kg Ferric Chlaride Pellets, makes 51t £9.84
1.1kg Clear Fine efch crystals makes 5lt £17.58
90 Tin Plating Powder, maokes 11t £€11.58
208m| Aerasal Flux spray £3.4]
110ml Aerasal PCB Laquer spray £3.63

Magnifying Desk Lamp

A high qualify scratch resistant
magnifying glass fitted to a bal-
anced swivel arm and desk
mount. An integral flaurescent
tube provides iflumination.
Magnificatian: 3x Lens: 120mm@
Tube: 22W Daylight simulatian.

Madel: 028-205 £28.80

Soldering lrons
We carry in stack o wide range af sadering iron and

solderin&/a::essories. Irans fram 32 1 100 Watts.
15W 240V Law cast  £2.80
20W 240V Bosic £3.74
25W 240V Ceramic  £14.05 N
30w 240V Bosic £4.68 &
Desolder Pump
%os,n: 165 nglSBmmG g?;gg
nhistatic mm b
Antex Mini 198mm  £6.02 -
Antex Pra 210mm £10.26

NEW CATALOGUE
OUT NOW

available from www.esr.co.uk

Soldering Stotion

A 30W adjustable temperature salder-

ing statian with a rotary dial, on aff

switch, iran holder and tip <1eamna

srange This slation fealures a quic| 14 2.
start circuit for ropid heating, ad- -
justable temperature range

of 250 - 450°C, Silicane ca-

ble and silicane cavered

handle.
Supply: 240V, Iran: 240V 30W
Madel 167-510 £€32.18

-

Soldering Station

A 48W adjusiable temperature
soldenn? slotian with a rofary di-
al, LED Temperature metering, on-
oft switch, iron holder and fip clean-
ing spange. This station features ac-
curate heat sensnng for instam
compensatian & stoble tempera-
tures. Adg.lsloble temperature
range of 150 - 420 C, Low vait-
age iron with Silicone cable.
Supply: 240V, lran: 24V 48W

Model 167-540 £44.50

Educational Kits .
These kits are an ideal way fa start yau in-er-el in elec-
tranics. They freoture re-useable campanents which are
affached via springs & wires and easy step by s|e(f)_
uides ta make a range of exciting project.. The 300-in-1
eaturs o breadboard for mare complex circuits.

30.in-1 £12.80 X
130001 £3200 Q-
300-in-1 £€55:20 >

Tools - Cutters & Strippers

We carry a wide range of specialist tools far the elec-
tronics industry including:

Side Cutters

130mm Low cost £1.99
1159mm Draper 2.38
115mm Box Jainted  £4.24
145mm Long reach  £3.40

Wire Strippers
130mm Low cast £2.30
150mm Draper 5Smm@ £5.86

Tools - Ratchet Crimping Pliers ]
High guality ratchet crimping pliers for various terminaldg
including Automotive, Doél%,o ower and Data connections.

C /TNC RF series £15.68

BN

RJ11/12 Data Series £18.97
145 Data Series 21.20

RI11/12 & 45 Series  £16.80
K® Toels Crimp Pliers

Green/Red/Blue £24.38

Red/Blue/Yellow £21.42

0.24.2.5mm’ crimps
0.5-6.0mm’ crimps 24.35
Non insulated crimps £24.38

Panel Meters .
High quolity analague panel meters, clas: 2, zero point
carrectian, mirrar scale and prewired for panel illumina-
tion. Meter size 46 x 60mm, (?u!ou! size: 3étrm®,

Red / Blue / Yellaw
/
{

Tools - Insulation Displ tC tors {IDC
Twa taals suitable far use with IDC ribban coble cannec
tars and Krone® sytle data cannectars
IDC Ribbon Cable  £11.80
Krane Punch down  £10 32

e

T oAy &

Cable - Ribbon

7/0.127mm Grey ribban cable on a 0.05” 1.27mm m;:h
ar

with a red idenhfging siripe. Supplied by 305mm (

an full 30.5m§]0 ft) reels.
Size per 305mi per Reel
Way £€0.10 £5.36
14 Way £0.14 £7.50
16 Way £0.16 £8.58
20 Way €0.20 £]10.72
26 Way £0.26 £13.94
4 Way £€0.34 £18.22
QWay €040 £21.44
50 Way €0.50 £26.80
60 Way £0.64  £33.92

A minigture CMOS camera madule
with a 3.6mm F2 Lens, video outpt &
ower via cannectars pravided

pecs

Power: 12Vdc 50mA
Videa System: CCIR
Pixels: 352 x 288

Min Hlumination- 0.5Lux
Videa Qutput: 1 Vpp, 7560
| Dims: 35 x 35 x 28mm 20g
L

£27.73

BB e Al £5.89 each
- - B meters £5.89Y eac|
Solderm(? Stotion O-]OguA 1k0 6V Lamps ‘.E] 23 /pair
A 48W a lus_loble_'empera'ure_ 0-500uA 430
saldering station with a rotary di- 0-1m 2000 e
a, Digital Temperalure Indicatian 0-10mA 206
an-off switch, iron holder and t# - 0-50mA 12 ’ r
cleaning spange. This slation fea- # " 0-100mA 0065 |
tures accurate” heat sensing far /~ ~. 0-500mA 04212
instant compensation & stable v HH00A 60mi2 -
temperatures Adgus!able tem- . 0 #llo3a 20mQ2

erature range of 150 - 480 C, & _— 0-5A 12mQ
[J°Ev| voltage ron with Silicone W& S ;f" 0-15A  4mQ
cable . s
Supply: 240V, Iron: 24V 48W -3 8.}% }%t
Madel 167-570 £58.75 2'5%05,,\ %
CCTV - Black & White Module £ CCTV - Colour Module P\

A minioture calour CMOS comera mad-
ule with a 3.6mm F1.2 Lens, videa autput
& pawer via cannectors provided
Specs

Pawer: 12Vdc 150mA

Video Sg'sham: PAL

Pixels: 628 x 582

Min lllumination: 3Lux

Video Qutput: 1 Vpp, 7561

£33.75

Dims: 28 x 28 x 28mm 20g

CCTV - Complete Systems
We carry the full range af
Micromark Black & E\]Nhule and
Colour CCTV systems for the
home or office.

These complete easy install sys-
tems are sup?hed camplete with
Bo_wer supply, cables and oll
ixings. Simple plug-in cannec-
tions - na saldering required
for use with any TV ar Video with
a scart sacket.

Black & White Systems
from £22.97

Tel: 0191 2514363 Fux: 0191 2522296 Email: sales@esr.co.uk hHp: //www.esr.co.uk
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MINDER

Our focus in EPE is often on security and electronics can be helpful in this respect — it
can also help the criminals, but more of that later. In this issue we present the EPE Minder,
a fairly simple radio alarm system that can tell you if your possessions or even your chil-
dren/pets etc. stray away from you. The system has a multitude of uses and we hope it can
help to prevent crime as well as providing a reminder to pick up your briefcase or coat.

Just one word or warning, this system is not fail-safe or foolproof and, whilst it should
normally operate correctly, please do not rely on it for the safety of your family or valuables.
It is an excellent back-up for the normal, sensible security precautions that everyone should
be aware of in this day and age.

CARD SECURITY

Whilst electronics is a wonderful thing and modern society simply could not operate with-
out it, it does sometimes help criminals to secure goods or services fraudulently and, I guess
along with many other companies, we have suffered from this problem. It is all too easy for
anyone to use someone eise’s credit card number to obtain goods illegally or of course to
use stolen cards. Fortunately the major credit card companies are continually improving
security to prevent this crime.

Why am [ telling you what you probably already know? Well the information we will
need from you if you order by credit card in future has now increased. In addition to the
usual card number and card expiry date we will now also need a Card Security Code — this
code appears on or just below the signature strip on credit cards, it is the last three digits of
the number shown there. In general the full number is the card number plus the three digit
security code, or the last four digits of the card number plus the security code. What we will
need are those last three digits.

As an additional check our terminal will also now verify the postcode and house number
of the card holder, so security will be further enhanced. It’s good news for all law abiding
customers and hopefully bad news for those who think it is OK to steal from others.
Unfortunately certain individuals tend to take advantage at this busy time of the year.

GREETINGS

Finally the season’s greeting to all our readers, a happy, peaceful and prosperous new year
from everyone at Wimborne Publishing Ltd.

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 also be pur-
chased from retail magazine outlets around the world.
An Irdernet on-line version can be purchased and
downloaded for just $9.99US (approx £7) per year avail-
able from www.epemag.com

SUBSCRIPTIONS

Subscriptions for delivery direct to any address in the
UK: 6 months £15.50, 12 months £29.50, two years
£54; Overseas: 6 months £18.50 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.

Online subscrié)tions, or downloading the magazine via
the Internet, $9.99US (approx £7) fer one year available
from www.egemag.com.

Cheques or bank drafts (in £ sterling only) lgza able 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@epe nag wimborne.co.uk.
Also via the Web at: http:/www.epemag.wimborne.co.uk.
Subscrr(i?tions start with the next available issue. We accept
MasterCard, Amex, Diners Club, Switch or Visa. (For past

issues see the Back Issues page.)

BINDERS

Binders to hold one volume (12 issues) are available
from the above address. These are finished in blue
VERSATILE p.v.c., grinted with the magazine logo in gold on the

JPl( FLASHER:
¢

spine. Price £6.95 plus £3.50 p&p (fcr overseas readers
the postage is £6.00 to everywhere except Australia
and Papua New Guinea which cost £10.50). Normally
sent within seven days but please allow 28 days for
delivery — more for overseas.

Payment in £ sterfing only please. Visa, Amex, Diners
DOoR DEFEEEZ Club, Switch and MasterCard accepted. Send, fax or
oot o phone your card number, card expiry date and card
PIORIG PROJECTS S securlty code (the last 3 digits on or just under the slg-
Tenperaturs hemor, § nature strlp), with your name, address etc. Or order on
3 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 published in the magazine. We
regret that we cannot provide data or answer
queries on articles or projects that are more
than five years old. Letters requiring a personal
reply must be accompanied by a stamped
self-addressed envelope or a self-
addressed envelope and international reply
coupons.

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 iaws vary
from country to country; readers should check
local laws.
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Constructional Project ———

MINDER

TERRY de VAUX-BALBIRNIE ="

Looks after your personal belongings —
maybe even your children!

HE EPE Minder consists of two type-

I approved transmitter units and a

receiver. If either transmitter

becomes separated from the receiver, a

buzzer in the latter part will sound. The

receiver is fitted with a switch to allow the
use of only one transmitter if required.

MIND HOW YOU GO

This system was originally designed as
a two-channel child alarm (to protect either
a single child or two children at the same
time) but many other applications spring to
mind. For example, one transmitter could
be placed inside a briefcase and another in
a coat pocket. If the user forgot to pick up
either of these items and walked away, the
buzzer would sound in the receiver.

The receiver must be carried on the per-
son in a way that would make it practical-
ly impossible to lose it. This could be done
using a belt clip, for example. Note that it
will not be possible to use this system if
either the transmitter or receiver were
placed inside metal containers or if there
were substantial metallic “screening”
objects between them.

OPERATING RANGE

The operating range may be adjusted
according to the intended purpose.
However, it does depend on conditions.

Adjustment is carried out by means of
“aerial link wires” on the circuit panels.

With all these in place, the range of the
prototype exceeds 12 metres in open air. It
will also work throughout several rooms
indoors if required.

If the battery voltage in either transmit-
ter or receiver falls below a certain value,
or if a transmitter is switched off, a buzzer
will sound. The specified batteries in the
transmitters should provide several hun-
dred hours of operation. Those in the
receiver should provide around 100 hours.

PERSONAL CODE

The EPE Minder uses a system of digi-
tally encoded low-power radio signals,
which pass from the transmitters to the
receiver. The code is different for each
transmitter so that the receiver is able to
distinguish one from the other.

Type-approved, pre-aligned transmitter
and receiver modules that operate at
433MHz. are used. No traditional “radio”
skills are needed and no licence is needed
for their use in the UK.

S/IDE ISSUE

The manufacturer of the transmitter
modules can find no published data on
the effect on humans of radio waves at a
power of less than 10mW. It is claimed

that there is more r.f. energy released
from the average TV or PC and that the
433MHz frequency band has been used
for “wireless” remate controls for more
than 10 years with no known adverse
effects.

It would appear that the use of this sys-
tem to protect children is safe in view of
the very small power invalved. Teenagers
use mobile phones for long periods and
these operate at a higher frequency and
power level. Also, the source is placed
close to the brain. However, cautious
constructors may choose to avoid this
application.

TRANSMITTER CIRCUIT

The circuit diagram for a single trans-
mitter unit is shown in Fig.l1. Current is
supplied to the circuit from a 3V “coin”
cell, B1, via on-off switch S2 and diode
DI. The diode provides reverse-polarity
protection.

It is best to use the specified Schottky
device which introduces a smaller forward
voltage drop, and therefore less loss, than a
conventional silicon diode (0-2V rather
than 0-7V approximately). Capacitor C2
provides a small reserve of energy and pre-
vents the supply voliage from fluctuating.
This stabilises operation.

A low power 7555 timer, IC1, is set up
in a standard astable (pulse generator) con-
figuration. While switched on, this pro-
duces a continuous train of on-off pulses at
its output, pin 3.

L L
st .,I o
SEE TEXT FOR AERIAL
" R Bl n CODE v ARRANGEMENTS
RESET v+ 15 15 1
'S St o 0sct
osl o IS Vit -
“I'= o E N ) o T
+
680% OR Stc 40 o - Ic2 X 163 ctl, B‘T
820k -RT4-433 10, v
;(5:5}, , (BEE TEXT) S10 0 o _J HT12E 0sC2 i
mic .
'y I 14 17 3 4 (CR2032)
THHES TE DATA OUT DATA IN Ae
. I CODE INPUTS
ov [ ] ov [
1 5 61 71 alloInlt? E] B 2
Cl wm | l |
220n
(SEE TEXT)

Fig.1. Completed circuit diagram for the 433MHz Transmitter.
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The choice of resistors R1, R2 and
capacitor C1 provide one pulse per second
for one of the transmitters (Unit A) and one
pulse every 1-2 seconds for the other one
(Unit B). In fact, the timings are slightly
longer but it helps to consider them as
above.

Also, the on times are much longer than
the off ones in each case. The purpose of
this will be explained presently.

CODED MESSAGE

The section of the transmitter circuit
associated with producing the digital code
is based on encoder device, IC2. The code
comprises a 12-bit “word” (a string of
twelve on-off pulses). Its composition is
determined by the logic states of pins | to
8 and pins 10 to 13 (labelled “Code
Inputs”). A high state (positive supply volt-
age) applied here (or leaving the pin
unconnected) produces a logic “1” while a
low state (OV) gives a logic “0”.

A 4-way d.i.l. switch S1 (Sla to S1d).
applies a set of pre-arranged logic states to
pin 1 to pin 4 respectively (that is, the first
four bits of the code) — closing a switch
connects that pin to OV and provides logi-
cal “0” while leaving it open gives a *1”".

There are, therefore, 16 possible codes
and, since this is ample, the rest of the code
pins are connected to OV (giving zeros). An
example of a code is:

101100000000

The resulting information (code) is sent
serially from IC2 pin 17 (Data Out) but
only when pin 14 (transmit enable or TE) is
made low. This will happen on each short
“off” state of IC1 output, pin 3. In the time
available, the data can be transmitted sev-
eral times. If the pulse is interrupted in the
middle of the stream, the word finishes
before it stops.

PULSES OCCUR TOGETHER
1S NOT SHOWN TO SCALE EVERY SiX SECONDS

0l
101]

Colbes T S gt B AR

TRANSMITTER B

—
s

Fig.2. Timing pulses for the two trans-
mitters, A and B.

Each transmitter therefore provides
short pulses of data. If the signals were to
be transmitted from the two units continu-
ously, the receiver would gather garbled
data and would probably not respond to
either.

However, by sending the data in short
bursts, most of the time there will be a clear
gap between that sent by each transmitter.
It also greatly reduces the average current
requirement and extends battery life.

TIME PERIODS

The time periods of the two transmitters
A and B have been made significantly dif-
ferent (approximately 1 sec. and 1.2 secs.
respectively) by using different values for
R1 and R2. The reason for this will become
apparent by referring to Fig.2.

EPE Minder Receiver (top) and two Transmitter units. These models incorporate
type-approved, pre-aligned, 433MHz transmitter and receiver modules. No operat-

ing licence is required in the UK.

Note that this system must be
regarded as providing secondary
protectior: only. It does not reduce
the user’s obligation to exercise care
and vigilance in looking after his or
her children, pets, property etc.

It will be seen that the two sets of data
will only be given simultaneously every six
seconds. Only during this time will the
receiver pick up conflicting information.
However, this has been designed to “hold
off” operation for some three seconds so
any conflicts have no effect. If the time
periods of the two transmutters were made
nominally the same, there could be long
periods of overlapping data before the
pulses fell out of step again. Because of the
“hold-off”, the buzzer will take a short
time to respond but this is usually of no
consequence.

Returning to the transmitter circuit
Fig.1, encoder IC2 pin 15 and pin 16
(OSC1 and OSC2) need a resistor (R3)
connected between them. This controls the
frequency of the on-chip oscillator and
this, in turn, determines the rate at which
information is processed.

SUPPLY VOLTAGE

The specified transmitter module, IC3,
requires a supply voltage of between 2V
and 14V applied to pin 1. Pin 2 is connect-
ed to “earth” (OV). Data arriving from 1C2
pin 17 is fed to pin 3 (Data In) and pin 4
(Ae) is connected to an external aerial (if
this is needed).

The transmitter module draws only a
negligible current except while data is
being given whereupon it rises to some
4mA. Since the data stream is very short
with long spaces between, the average cur-
rent is only about 400pA. The current
needed for IC1 and IC2 amounts to some
100pA, giving a total of around 500pA
for the entire unit.
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COMPONENTS

TRANSMITTER

(two sets required)

Resistors
Rt SM6 for A; 6M8 for B
(see text)
R2 680k for A; 820k for B
(see text)
R3 560k See

All 0-25W 5% carbon fil \DW@P
- % carbon film.
TALK

Capacitors page 71
C1 220n ceramic
c2 10y radial elect. 25V
Semiconductors
D1 1N5817 Schottky diode
IC1 7555 low power timer
IC2 HT12E encoder
IC3 AM-RT4-433 a.m.

transmitter module

Miscellaneous

S1 4-way d.i.l. switch

S2 sub-min. right-angled
slide switch, p.c.b.
mounting

B1 3V 2032 lithium “coin”
cell (20mm dia. x
220mAh capacity)

Printed circuit board available from the
EPE PCB Service, code 378; plastic
case, size 111mm x 57mm x 22mm
approx; 8-pin i.c. socket; 18-pin i.c. sock-
et; s.i.l. socket or pieces of d.i.l. socket
for IC3 (see text); halder for coin celt
(B1); small nylon fixings; solder etc.

£18.00

excl. case & batt.

Approx. Cost
Guidance Only
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CONSTRUCTION -
TRANSMITTER

It is advisable to use the specified trans-
mitter module. This needs no special set-
ting up. Some types require considerable
skill to achieve resonance.

Construction of this section is based on a
single-sided printed circuit board (p.c.b.)
which covers a single Transmitter and needs to
be repeated for the second unit. The
Transmitter topside component layout and
full-size underside copper foil track master are
shown in Fig. 3. This board is available from
the EPE PCB Service, code 378 (Trans.). Two
of these are required for two transmitters.

As described, everything is mounted on
the p.c.b. Switch S2 (On-Off) could be
placed off-board and hard wired to the cor-
responding points on the p.c.b. if this is
more convenient.

Begin construction by drilling the fixing
holes. Solder the link wires in position
(leave just a little slack in the “Aerial link”
to allow it to be cut later to reduce the
range if this is found to be necessary). Add
the battery holder and i.c. sockets.

Use an i.c. socket for the transmitter
module rather than soldering it directly to
the board. Pieces cut from a dual in-line
socket were used in the prototype unit.
Follow with the 4-way d.i.l. switch S1 and
On-Off slide switch S2.

Solder all resistors and the capacitors in
position, taking care over the polarity of
electrolytic capacitor C2. Note particularly

the different values for resistors R1 and R2
depending on the transmitter unit (A or B).
Identify the p.c.b.s by pencilling “A” in a
free place on one of them and “B” on the
other.

Add diode D1 taking care over the ori-
entation. D1 may be replaced with a piece
of wire if it is impossible to insert the bat-
tery in the wrong sense. Decide on settings
for d.i.l. switches Sla to S1d in each unit.
It does not matter what the codes are as
long as they are different.

PRECAUTIONS

Insert IC1, IC2 and transmitter module
IC3 into their sockets taking care over their
orientation. The (top view) pin-out details
of IC3 are shown inset in Fig.3.

Follow the usual anti-static precautions
when handling all the i.c.s to avoid possi-
ble damage. This is because they are
CMOS devices which could be ruined by
electrostatic charge on the body. It will be
sufficient to touch something which is
earthed, for example, a metal water tap
before touching the pins. Do not insert the
battery cells in their holder at this stage.

MPT 1340

W.T. LICENCE
EXEMPT

Licence exempt template.

(g ol
‘\.‘: 2 g‘

378 o/

o1
a
@
A3 AERIAL LINK

(? (SEE TEXT)
~—e

An DATA IN
4 3
IC3
¢
2
+V ov
’.

RECEIVER CIRCUIT

The complete circuit diagram for the
Receiver section is shown in Fig.4. This
draws approximately 3mA, so a more sub-
stantial battery pack is needed than for a
transmitter. While the buzzer WDI is
sounding, the current rises to some 6mA.

The battery pack used in the prototype
consists of four AAA size alkaline cells. If
AA size cells could be accommodated
inside the case, these would provide a dou-
bling of operating time.

ON THE RANGE

Receiver module, IC1, requires a supply
of between 4-5V and 5-5V. The 6V nomi-
nal battery pack, Bl, is brought within
range by the forward drop of diode D5
(0-7V approx.) This diode also provides
reverse-polarity protection.

Capacitor C4 charges up and provides a
small reserve of energy. This will be useful
when the battery is nearing the end of its
operating life.

When the supply voltage falls below
some 4V, the receiver stops working and
the buzzer will sound. Below around 3V,
the buzzer itself will not operate so it is
important to check operation each time the
units are used.

Receiver IC]1 should be of the a.m.
(amplitude modulation) type as specified
in the components list. As such, it will
respond to the on-off pulses provided by
the transmitter. The inexpensive super

3

u *
£33

Completed Transmitter circuit board.

3.2 x2.0in (82 x 51mm)

Lg?mm ‘b =R !
TOPVIEW | —s

Fig.3. Printed circuit board component layout and underside copper foil master pattern for a single Transmitter (two are
required). The pinouts for the AM-RT4-433 a.m. transmitter module are shown above right.
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Fig.4. Full circuit diagram for the Receiver. This circuit draws about 3mA, so a four-cell battery pack is needed.

regenerative (rather than superhet) variety
will be perfectly adequate.

The low-power variants of these
receivers have not been tested. Although
for battery operation they would appear to
be ideal, the standard type is more readily
available.

The receiver may be considered as hav-
ing separate r.f. (radio frequency) and a.f.
(audio frequency) sections. These have
individual supply inputs (pins 1, 10, 12 and
15 with some being duplicated). These are
all connected together and decoupled using
capacitor C1.

CODE BREAKING

When information is detected by the
receiver module (IC1), it is amplified and
provided serially at pin 14 (Data Out). It is
then applied to pin 14 (Data Input) of the
pair of decoders IC2 and IC3.

These decoders are set to respond to the
same codes as those used in the transmit-
ters by making IC2/IC3 pins 1 to 8 and pins
10 to 13 either high or low in the same way.
Each decoder will then be responsible for
one transmitter — IC2 for Unit (Channel) A
and IC3 for Unit (Channel) B.

As with the transmitter, IC2/IC3 pins 1
to 4 are set to either logical 1 or O using
d.i.l. switches Sla to S1d (for IC2) and S2a
to S2d (for IC3). All other code inputs are
connected to OV.

As before, OSC1 and OSC2 (pin 15 and
pin 16) require resistors (R1 and R2
respectively) to be connected between
them to control the frequencies of the inter-
nal oscillators. These are set to some 50
times that used in the transmitters.

Incoming data is validated by K2 and
IC3 by checking it three times. If this is
successful, pin 17 (Valid Transmission),
goes high. Thus, IC2 pin 17 will provide
short *“on” bursts every one second in
response to Transmitter A and IC3 pin 17
will act similarly every 1.2 seconds for
Transmitter E.

HOLD-CFF

Any warning signal must not be given
during the “off” periods of IC2/IC3 pin 17.
That is, it must not “think’ that a transmit-
ter has gone cut of range because ne signal
is received during this time.

It must also “smooth over” any sets of
conflicting data arriving every six sec-
onds or thereabouts. It is therefore neces-
sary to provide some means of holding
off operation for a short time, say, three
seconds.

Only the action of IC2 will be consid-
ered for the moment because IC3 behaves
in exactly the same way. While IC2 pin 17
is high, eurrent flows through resistor R3
and diode DI to charge capacitor C3. This
reaches virtually supply voltage almost
instantaneously.

While pin 17 is low, diode D1 is reverse-
biased and capacitor C3 cannot discharge
back into the decoder i.c. However, it is
given a controlled discharge path through
fixed resistor R6 and preset VR2. The
repeated on states keep C3 topped up.

When conflicting data is received, C3
misses a “topping up” pulse and the volt-
age across it falls. Preset VR2 is adjusted
so that it does not drop below one-third of
supply voltage (nominally 2V} when this
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happens. When data is missing for a suffi-
ciently long time (due to the tsansmitter
being out of range or switched off) the
voltage across capacitor C3 falls below the
2V point.

VOLTAGE LEVELS

The voltage across C3 is applied to the
inverting input of one section of dual
op.amp IC4 (IC4a pin 2). The corre-
sponding non-inverting input (pin 3} is
held at approximately one-third of sup-
ply voltage (nominally 2V) by the poten-
tial divider action of fixed resistors R9
and R10.

Thus, the voltage at 1C4a pin 2 will
normally exceed that at pin 3 and IC4a
output (pin 1} will be low. When the
transmitter is out of range, the voltage at
pin 2 soon falls below that at pin 3 so the
op.amp will switch on with output pin 1
going high. Positive feedback applied
through resistor R11 sharpens this
switching action.

Providing the Single Channel switch S3 is
closed, current will enter transistor TR1 base
tb) though diode D3 and resistor R13. Buzzer
WD in its collector circuit then sounds.

MISSING LINK

The same situation arises with decoder
IC3 and the other section of dual op.amp
IC4 (IC4b) in response to Transmitter B.
Providing the “Test link” is in place, tran-
sistor TR1 will tum on with current enter-
ing the base via diode D4 and resistor R13.
The result is that either transmitter signal
failing (or both failing) will cause buzzer
WD to sound.
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RECEIVER

See
Resistors RUA\B
) LI LO/“ ur
R1, R2 39k (2 off)

R3, R4, R13 5k6 (3 off) TALK
R5, R6 1M (20ff) page 71
R7, R9 220k (2 off)

R8, R10 100k (2 off)

R11, R12  4M7 (2 off)

All 0-25W 5% carbon film.
Potentiometers

VR1, VR2 10M min. carbon preset,
vertical (2 off)

Capacitors
C1 47n ceramic
C2,C3 470n ceramic (2 off)
C4 220y radial elect. 16 V

Semiconductors
D1 to D4 1N4148 signal diode

(4 off)

D5 1N4001 50V 1A rect.
diode

TR1 2N3904 npn transistor

IC1 AM-HRR3-433 a.m.
receiver or similar
433MHz receiver
module

IC2, IC3 HT12F decoder (2 off)

IC4 TS932 micropower dual
op.amp

Miscellaneous

S1, 82 4-way d.i.l. switch
(2 off)

WD1 3V to 24V d.c. solid-state

buzzer, operation
10mA maximum

B1 1.5V AAA alkaline cells
(4 off), with holder and
connector (see text)

S3, 54 sub-min. right-angled
slide switch, p.c.b.
mounting (2 off)

Printed circuit board available from the
EPE PCB Service, code 379 (Rec);
plastic case, size 143mm x 82mm x
30mm approx. (external); s.i.l. socket (or
pieces of d.i.l. socket (see text); 18-pin
d.il. holder (2 off); 8-pin d.il. socket;
small nylon fixings; solder etc.

36x 2.6 in ‘90 x 65mm) gﬁ?;::;g%srjly £28 oo

excl. case & batts.

Fig.5. Receiver printed circuit board component
layout and full-size copper foil master. The AM-
HRR3-433 a.m. receiver module pinout details are

shown below. Table 1: Receiver Pinout Functions
Pin No Pin No
1 R.F. supply +V 9 non-existent
AM-HRR3-433 2 R.F. oV 10 AF supply +V
(COMPONENT SIDE) 3 Data In (Aerial) 11 A.F. 0V
4 non-existent 12 AF supply +V
L 5 non-existent 13 Test point (not used)
U U H U IJ U IJ ‘J {J U 6  non-existent 14 Data Out
! 7 R.F. 0V 15 AF supply +V
b 8 non-existent

7 10 11 12 13 14 15
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If the Single Channel switch S3 is open,
the signal from IC4a output is interrupted
and the circuit will work only in response
to Transmitter B. The Test Link allows
each circuit section to be operated inde-
pendently so that they may be tested and
adjusted separately.

CONSTRUCTION -
RECEIVER

Construction of the Receiver unit is also
based on a single-sided printed circuit
board (p.c.b.). The topside component lay-
out and full-size underside copper foil
track master are shown in Fig. 5. This
board is available from the EPE PCB
Service, code 379 (Rec.).

Begin construction by soldering the link
wires (4 off) in place. In the case of the
Aerial link, leave a little slack for it to be
cut later if necessary. For the Test link, use
two short pieces of bare wire, which may
be twisted together to make the connection
later.

Follow with the sockets for IC1 to IC4.
Receiver module ICI has its pins arranged
in s.i.l. (single in-line) format. This is
shown inset in Fig.5. Use pieces of i.c.
socket for this rather than soldering it
directly to the p.c.b.

The functions of the various pins in the
Receiver module used in the prototype are
shown in Table 1. Referring again to the
pinout details in Fig.5, it will be seen that
spaces are left on the i.c. where non-exis-
tent pins could be.

If using a different receiver to that spec-
ified, you are likely to find that the pin-out
follows the same standard. However, this
point should be checked before purchasing.
In some units, further pins are missing but
this should not matter because several of
them are duplicated.

Fr e
e

L

bl 17

I
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CODE SWITCHES

Solder the two banks of 4-way d.i.l
switches (Sla to S1d and S2a to S2d) in
position also switches S3 (Single Channel)
and S4 (On-Off) (unless these are to be
mounted off-board). Next, solder in posi-
tion the resistors and capacitors. Note that
C4 is an electrolytic capacitor and must be
connected with the correct polarity.

Add the four diodes and transistor TR1,
again taking care with their orientation.
Solder the battery connector or leads in
place depending on the type of battery
holder used.

Insert IC2, IC3 and IC4 in their sockets
making sure that they are placed the correct
way round. Insert Receiver module IC1
taking care because the pins are easily
bent. Note that its component side is
towards IC2/IC3. All these devices are sta-
tic-sensitive, so observe the precautions
mentioned earlier.

Set Sla to Sld to the code used in
Transmitter A and S2a to S2d to that used
in Transmitter B.

TESTING

Having completed the Receiver board,
we can now commence testing all three
boards. It helps to minimise the Receiver
“hold-off”” time by adjusting preset VR1
fully anti-clockwise (as viewed from the
left-hand side of the p.c.b.) and preset VR2
fully clockwise (as viewed from the right-
hand side of the p.c.b.). Check that the Test
link has been left unconnected to prevent
IC4b signal from passing to transistor
TR1’s base.

Switch on Single Channel switch S3 so
that Channel A is enabled. With On-Off
switch S4 off, insert the batteries. Switch
on. After a short delay, the buzzer WDI
should sound.

Now place Transmitter A approximately
three metres away from the Receiver, insert
the battery and switch on. The buzzer
should begin to bleep every second.

The same procedure is now repeated for
Transmitter B. To do this, switch S3 off to
disable Channel A and firmly twist togeth-
er the ends of the Test link wires. It is not
advisable to solder this connection unless
the i.c.s are removed first. The buzzer
should bleep at a slightly slower rate than
for Transmitter A.

It is unlikely that the time periods of the
two transmitters will be the same (due to
overlapping component tolerances).
However, if they are, one of them will need
to be changed. Choose slightly higher val-
ues for resistors R1 and R2 to slow it down
and vice versa. Remove the i.c.s before
making any modifications.

HOLD-OFF TIME

When both transmitters have been test-
ed, switch S3 on to enable both channels.
presets VR1 and VR2 should now be
adjusted to approximately mid-track posi-
tion. This should provide a sufficient “hold
off” time plus a small margin.

The buzzer should now remain off and
only sound when one of the transmitters is
switched off or moved out of range. Leave
them operating for several minutes. If the
occasional spurious bleep is heard,
increase the settings of VR1/VR2 to pre-
vent this happening.

OPERATING RANGE

This is the best time to decide on an
appropriate operating range. Cut the
receiver and/or the transmitter Aerial links
and separate the ends to reduce the range if
necessary. If you change your mind and
need to re-solder an aerial link, remove all
the i.c.s from that unit first.

L raf

Completed Transmitter and Receiver circuit boards mounted in plastic cases. Note the two types of battery holder. The licence
exempt labels are glued-to the back of the transmitter cases.
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Table 2: Operating Range

Transmitter Receiver Range mr_-mov;'r_?

Link Link (metres) | LiceNcE ‘

Closed Closed 12 L oever |
Closed Open 8
Open Closed 2

There is plenty of room for experiment
with the existing, and other, aerial arrange-
ments. Remember, however, that any trans-
mitter aerial must be placed internally in its
case. To fulfil regulations, it must not be
connected through an external feeder.

The operating range results obtained
with the prototype models, in an open
space, are shown in Table 2.

There is some hysteresis in operation
(the on and off distances are not the same).
With the transmitter aerial link cut, this is
particularly evident and the Transmitter
must be brought close to the Receiver for
the warning to stop. This could be useful
for certain purposes.

CASE FOR THE
TRANSMITTER

Choose a plastic box (two required, one
for each unit) that is large enough to
accommodate the Transmitter p.c.b. Hold
the p.c.b. a little above the base of the box
and mark the position of the hole needed
for the operting tab (toggle) for the on-off
slider-type switch. Cut this out then, with
the p.c.b. in position, mark its fixing holes.

Completed Transmitter with “licence exempt” label glued to the case.

Remove the p.c.b. and drill the fixing
holes. Mount the p.c.b. using nylon wash-
ers and/or stand-off insulators and nylon
fixings to give the required clearance for
the switch.

In order to comply with UK regulations,
attach a permanent label to the outside of
each transmitter unit. This must display the
following wording: MPT1340 W.T.
Licence Exempt. The minimum size of the
label is 10mm x 15mm and the height of
the lettering must not be less than 2mm
(see photograph above).

CASE FOR THE
RECEIVER

Choose a plustic box that is large
enough to accommodate the Receiver

p.c.b. and battery holder (see photo-
graphs). If a belt clip needs to be fitted, do
this now.

Follow the same procedure described
earlier for mounting the transmitter p.c.b.
and producing the cutout slots in the case
side panel for the two slide switches. Make
sure the switches operate smoothly once
the p.c.b. is in position.

Secure the battery holder in the case.
Measure the position of the buzzer and drill
a hole in the lid to allow the sound to pass
through.

Make some tests with the units under
real working conditions. Make any further
adjustments to the aerial arrangements and
adjust presets YR1/VR2 if this is found to
be necessary O

»*

SQUIRES MODEL & CRAFT TOOLS
ANTEX SOLDERING STATIONS

ANTEX 660TC

Temperature control range 65 - 450°C’ *
Thumb wheel potentiometer control
50 Watt Iron Included (25W Optional Extra<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>