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POWER AMPLIFIER MODULES-TURNTABLES-DIMMERS-

LOUDSPEAKERS-19 INCH STEREDOD RACK AMP

SEFVICE + LARGE lAd) SA E. 60, STAMPED FOR CATALOGUE *

LIFIERS

OMP MOS-FET POWER AMPLIFIERS THOUSANDS PURCHASED
LU LN ML LUTTARENTL MY  BY PROFESSIONAL USERS

THE RENOWNED MXF SERIES OF POWER AMPLIFIERS
FOUR MODELS:- MXF200 (100W + 100W) MXF400 (200W + 200W)

MXF600 (300W + 300W) MXF900 (450W + 450W)

ALL POWER RATINGS R.M.S. INTO 4 OHMS, BOTH CHANNELS DRIVEN
FEATURES: windependent power supplies with iwo loroldal transtormers & Twin L.E.D. Vu melers &
Level conlrols # Illuminated on/off switch & XLR connectors % Standard 775mV Inputs % Open and shori circull
prool # Lalest Mos-Fets for siress free power delivery Into virually any load % High slew rate % Very low
distortion % Aluminium cases & MXF600 & MXF300 fan cooled with D.C. toudspeaker and thermal protection.
USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC. |

SIZES:- MXF200 W19 "xH3 2" (2U)xD11"
MXF400 W19 "xHS %" (3UXD12"
MXF600 W19 ' xH5%" (3U)xD13”
MXF900 W19 xH5"a" (3U)XD14%,"
PRICES:-MXF200 £175.00 MXF400 £233.85
MXF600 £329.00 MXF900 £449.15
SPECIALIST CARRIER DEL. £12.50 EACH

BTN 2 A VNS LSS SUPPLIED READY BUILT AND TESTED.

These modules now enjoy 8 world-wide for quality, and p a at a reslistic price. Four
models are available to suii the needs of the protessional and hobby market | .. Indullvy Leisure, Instrumental and Mi-Fi
eic. When comparing prices, NOTE that all models include toroidal power supply, Integrat heat sink, giass fibre P.C.B. and
drive circuits to power 8 compatible Vu meter, All models are open and shorl circuil prool.

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

OMP/MF 100 Mos-Fet Output power 110 watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 45V/uS,
T.H.D. typical 0.002%, Input Sensitivity 500mV, S.N.R.|
-110 dB. Size 300 x 123 x 60mm.
PRICE £40.85 + £3.50 P&P

OMP/MF 200 Mos-Fet Output power 200 watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 50V/uS,
T.H.D. typicat 0.001%, Input Sensitivity 500mV, S.N.R.
-110 dB. Size 300 x 155 x 100mm.

PRICE £64.35 + £4.00 P&P

OMP/MF 300 Mos-Fet Output power 300 watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 60V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.
-110 dB. Size 330 x 175 x 100mm.

PRICE £81.75 + £5.00 P&P

OMP/MF 450 Mos-Fet Output power 450 watts
R.M.S. Into 4 ohms, frequency response 1Mz - 100KHz
-3dB, Dampling Factor >300, Siew Rate 75V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.

OMP XO3 STEREO 3-WAY ACTIVE CROSS-OVER

Advanced 3-Way Slereo Active Cross-Over, housed In a 19" x 1U case. Each channel has three level controls:
bass. mid & top. The removable front fascla allows access to Ihe programmable DiL switches 1o adjust lhe
cross-over frequency: Bass-Mid 250/500/800Hz, Mid-Top 1.8/3/5KMz, ali at 24dB per octave. Bass Invert switches
on each bass channel. Nominal 77SmV input/output. Fully compatible with OMP rack amplifier and modules.

Price £117.44 + £5.00 P&P

-110 dB, Fan Cooled, D.C. Loudspeaker Protection, 2
Second Anti-Thump Delay. Size 385 x 210 x 105mm.
PRICE £132.85 + £5.00 P&P

OMP/MF 1000 Mos-Fet Output power 1000 watts
R.M.S. into 2 ohms, 725 watts R.M.S. into 4 ohms,
frequency response 1Hz - 100KHz -3dB, Damping
Factor >300, Siew Rate 75V/uS, T.H.D. typical
0.002%, Input Sensitivity 500mV, S.N.R. -110 dB, Fan
Cooled, D.C. Loudspeaker Protection, 2 Second
Anti-Thump Delay. Size 422 x 300 x 125mm.

PRICE £259.00 + £12.00 P&P

NOTE: MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS:

REO Di

O MIX DJ3400 % ECHO & SOUND EFFECTS«

STEREO DISCO MIXER with 2 x 7 band
L & R graphic equalisers with bar graph
LED Vu meters. MANY OUTSTANDING
FEATURES:- including Echo with repeat &
speed control, DJ Mic with talk-over
switch, 8 Channels with individual faders
plus cross fade, Cue Headphione Monitor. B
Sound E.ﬂecls Use'u( combination of the
toll 3 (mag), 3
mics, § Lme 'or CD Tape, Video etc.

Price £144.99 + £5.00 P&P

SIZE: 482 x 240 x 120mm

STANDARD - INPUT SENS S00mV, BAND WIDTH 100K Hz.
PEC (PROFESSIONAL EQUIPMENT COMPATIBLE) - INPUT SENS
775mV, BAND WIDTH BOKHz. ORDER STANDARD OR PEC.

LARGE SELECTION OF SPECIALIST LOUDSPEAKERS
AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER
GRILLES, CROSS-OVERS AND HIGH POWER, HIGH
FREQUENCV BULLETS AND HORNS, LARGE (A4) S.A.E.
(60p STAMPED) FOR COMPLETE LIST.

McKenzie and Fane Loudspeakers are also available.

E:- IN

PIEZO ELECTRI WEETERS - MOTORO

Join the Plezo revolution! The low dynamic mass (no voice coll) o' a Plezo tweeter produces an improved
transient response with a lower distortion ievel than ordinary dy As a is not required
these units can be added to existing speaker systems of up to 100 watts {(more if two are put in serles. FREE
EXPLANATORY LEAFLETS ARE SUPPLIED WITH EACH TWEETER.

TYPE ‘A’ (KSN1038A) 3" round with protective wire mesh. ideal tor
bookshell and medium sized Hi-Fi ap s. Price £4.90 + 50p P&P.
TYPE ‘B’ (KSN1005A) 3':" super hom for general purpose speakers,
disco and P.A. systems etc. Price £5.99 + 50p P&P.

TYPE ‘C' (KSN1016A) 2°x5” wide dispersion horn for quality Hi-Fi sys-
tems and quality discos efc. Price £6.99 + 50p P&P.

TYPE ‘D’ (KSN1025A) 2"x6" wide dispersion horn. Upper frequency
response retained extending down to mid-range (2KHz). Suitabte for high
quality Hi-Fi systems and quality discos. Price £9.99 + 50p P&P.

TYPE ‘E' (KSN1038A) 33" horn tweeter with attractive silver tinish trim.
Sultable for Hi-Fi monitor systems etc. Price £5.99 + 50p P&P.

LEVEL CONTROL Combines, on a recessed mounting plate, tevel control
and cabinet input jack socket, 85x85mm. Price £4.10 + 50p P&P.

V"}‘

ALL EMINENCE UNITS 8 OHMS IMPEDANCE
8" 100 WATT R.M.S. MEB-100 GEN. PURPOSE, LEAD GUITAR, EXCELLENT MID, DISCO,

RES. FREQ. 72Hz, FREQ. RESP. TO 4KHz, SENS 97dB. PRICE £32.71 + €2.00 P&P
10° 100 WATT R.M.S. ME10-100 GUITAR, VOCAL, KEYBOARD, DISCO, EXCELLENT MID.

RES. FREQ. 71Hz, FREQ. RESP. TO 7TKHz, SENS97dB. PRICE £33.74 + £2.50 P&P
10" 200 WATT R.M.S. ME10-200 GUITAR, KEYB’D, DISCO, VOCAL, EXCELLENT HIGH POWER MID.
RES. FREQ. 65Hz, FREQ. RESP. TO 3.5KHz, SENS 99dB. PRICE £43.47 + £2.50 P&P
127 100 WATT A.M.S. MEY 2-100LE GEN. PURPOSE, LEAD GUITAR, DISCO, STAGE MONITOR.
RES.FREQ. 49Hz, FREQ. RESP. TO 6KHz, SENS 100dB. PRICE £35.64 + £3.50 P&P
12" 100 WATT R.M.S. ME12-100LT (TWIN CONE) WIDE RESPONSE, P.A., VOCAL, STAGE
MONITOR. RES. FREQ 42Hz, FREQ. RESP. TO 10KHz, SENS 98d8. PRICE £36.67 + €3.50 P&P
12" 200 WATT R.M,S. ME12-200 GEN. PURPOSE, GUITAR, DISCO, VOCAL, EXCELLENT MID,

RES. FREQ. 58Hz, FREQ. RESP. TO 6KHz, SENS 9808B. PRICE £46.71 + £3.50 P&P
127 300 WATT R.M.S ME12-300GP HIGH POWER BASS, LEAD GUITAR, KEYBOARD, DISCO ETC.
RES. FREQ. 47Hz, FREQ. RESP. TO 5KHz, SENS 103dB. PRICE £70.19 + €3.50 P&P
157 200 WATT R.M.S, MEY 5-200 GEN. PURPOSE BASS, INCLUDING BASS GUITAR.

RES. FREQ. 46Hz, FREQ. RESP. TO 5KHz, SENS 9908B. PRICE £50.72 + £4.00 P&P
15" 300 WATT R.M.S. ME15-300 HIGH POWER BASS, INCLUDING BASS GUITAR.

RES. FREQ. 39Hz, FREQ. RESP. TO 3KHz, SENS 103dB. PRICE£73.34 + £4.00 P&P

EARBENDERS:- HI-FI,, STUDIO, IN-CAR, ETC]

ALL EARBENDER UNITS 8 OHMS (Except EB8-50 & EB10-50 which are dual impedance tapped @ 4 & 8 ohm)

p s, designed to take ge of the latest
speaker technology and enclosure designs. Both models utilize studio quality
12° cast aluminium loudspeakers with factory fitted grilles, wide dispersion
constant directivity horns, extruded aluminlum corner protection and steel
ball corners, complimented with heavy duty black covering. The enclosures
are fitted as standard with top hats for optional loudspeaker stands.

A new range of quality loud

POWER RATINGS QUOTED IN WATTS RMS FOR EACH CABINET
FREQUENCY RESPONSE FULL RANGE 45Hz - 20KHz

iblFC 12-100WATTS (100dB) PRICE £159.00 PER PAIR
ibIFC 12-200WATTS (100dB) PRICE £175.00 PER PAIR
SPECIALIST CARRIER DEL. £12.50 PER PAIR

OPTIONAL STANDS PRICE PER PAIR £49.00
Detivery £6.00 per pair

IN-CAR STEREO BOOSTER A

TTITY

: SELE PO o
CARSTEREO BOOSTER AMPLIFIERS
150 WATTS (75 + 75) Stereo, 150W
Bridged Mono

250 WATTS (125 + 125) Stereo, 250W
Bridged Mono

400 WATTS (200 + 200) Stereo, 400w
Bridged Mono

ALL POWERS INTO 4 OHMS
Features:

* Stereo, bridgable mono % Cholce ol
high & low level Inputs & L & R level
controls & Remote on-off & Speaker &

PRICES: 150W £49.99 250W £990.99
400W £109.95 P&P £2.00 EACH

POSTAL CHARGES PER ORDER £1.00 MINIMUM. OFFICIAL [TTEVT7TT)
ORDERS FROM SCHOOLS, COLLEGES, GOVT, BODIES, PLCa ETC,
PRICES INCLUSIVE OF V.A.Y. SALES COUNTER. VISA AND [ ViS4 |

ACCESS ACCERPTED BY POST, PHONE OR FAX.

BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUND

8" 50watt EBB-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR.

RES. FREQ. 40Hz, FREQ. RESP. TO 7KHz SENS 97dB. PRICE £8.90 + £€2.00 P&P
10” SOWATT EB10-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR.

RES. FREQ. 40Hz, FREQ. RESP. TO 5KHz, SENS. 99dB. PRICE £13.65 + £2.50 P&P
10" 100WATT EB10-100 BASS, HI-Ft, STUDIO.

RES. FREQ. 35Hz, FREQ. RESP. TO 3KHz, SENS 96dB.

12" 100WATT EB12-100 BASS, STUDIO, HI-F), EXCELLENT DISCO.
RES. FREQ. 26Hz, FREQ. RESP. TO 3 KHz, SENS 93dB, PRICE £42.12 + €3.50 P&P
FULL RANGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND

5% " GOWATT EB5-60TC (TWIN CONE) HI-F1, MULTI-ARRAY DISCO ETC.
RES. FREQ. 63Hz, FREQ. RESP. TO 20KHz, SENS 92dB.

6%:" 60WATT EBG6-60TC (TWIN CONE) Hi-Fl, MULTI-ARRAY DISCO ETC.
RES. FREQ. 38Hz, FREQ. RESP. TO 20KHz, SENS 94dB.

8" 6OWATT EBB-60TC (TWIN CONE) HI-FI, MILTI-ARRAY DISCO ETC.
RES. FREQ. 40Hz, FREQ. RESP. TO 18KHz, SENS 89dB. PRICE £12.99 + £1.50 P&P
10" 60WATT EB10-60TC (TWIN CONE) HI-F1, MULTI ARRAY DISCO ETC.

RES. FREQ. 35H2, FREQ. RESP. TO 12KHz, SENS 98dB. PRICE £16.49 + £2.00 P&AP

PRICE £30.39 + £3.50 P&P

PRICE £9,99 + £1.50 P&P

PRICE £10.99 + 1.50 P&P

RANSMITTER HOBBY KITS|
PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS
i COMPLETE WITH CIRCUIT AND INSTRUCTIONS
W TRANSMITTER 80-108MHz, VARICAP CONTROLLED PROFESSIONAL
PERFORMANCE, RANGE UP T0 3 MILZS, SIZE 38 x 123mm, SUPPLY 12V @ 0.5AMP.
PRICE £14.85 + £1,00 P&P
FM MICRO TRANSMITTER 100-103MHz, VARICAP TUNED, COMPLETE WITH
ERY SENS FET MIC, RANGE 100-300m, SIZE 56 x asmm, SUPPLY 9V BATTERY.
PRICE £8.80 + £1.00 P&P

B.K.ELECTRONICS

UNITS 1 & S COMET WAY, SOUTHEND-ON-SEA,
ESSEX. SS2 6TR
Tel. 01702 - 527572 Fax: 01702-420243

PHOTO: 3W FM TRANSMITTER




SURVEILLANCE TELESCOPE Superb Russian zoom
telescope adjustabie from 15x to 60x! complete with melal tdpod
{Imposible to use without this on the higher settings) 66mm lense,
leather carrying case £149 ref BARE9

RADIATION DETECTOR SYSTEM Oesigned to be wall
mounted and connectedintoa PC idealfor remote monitoring. whole
building coverage etc. Complete with detector, cable and software.
£19.95 ref BAR?5.

WIRELESS VIDEO BUG KIT Transmits video and audio
signals from a minature CCTV camera (includ 1

MIN! HICRO FANS 12V 1.5" sq SALE PRICE E2. Ref SA13.
REUSEABLE HEAT PACKS. ideal for fishermen, cutdoor
i ts elderdy or Infirm, warming food. drinks etc, defrosting

television! All the components Inc!udlng aPP3 baﬂery will fitinto a
cigarette packet with the lens requining a hote about 3mm diameter.
Supplied with telescopic aenial but a piece of wire about 4” long will
still give a range of up to 100 metres. A single PP3 will probably give
less than 1 hours use €99 REF EP79. (probably not licensablel)
CCTV CAMERA MODULES 46X70X29mm, 30 grams. 12v
100mA. auto eiectronic shutter, 3.6mm F2 lens, CCIR, 512x492
pixels. video outputis 1v p-p (75 ohm). Works directly into a scart or
video input on a tv or video. IR sensitive. £79.95 ref EF137.

IR LAMP KIT Suitable for the above camera enables the camera
to be used In total darkness! £5.99 ref EF138.

TANDATA TD1400 VIEWDATA Complete system compfising
modem, infra red remote keyboard, psu, UHF and RG8 output,
phone lead, RS$232 output, composite output £9.95 ref BAR33
MAGNETIC CARD READERS {(Swipes) £9.95 Cased. with
fiyleads, designed to read standard credit cards! they have 3 wires
coming out of the head so they may write as well? complete with
controi elctronics PCB. just £9.95 ref BAR31

PANORAMIC CAMERA OFFER Takes double width
photographs using standard 35mm film. Use in honzontal of vertcal
mode. Complete with strap £7.99 ref BAR1

COIN OPERATED TIMER KIT Complete with coinsiot
mechanism, adjustable ime delay, relay output, put a coinsiot on
anything you likel TV,s, videos, fridges. dfinks cupboards, HIFI.
takes 50p’s and £1 coins. OC operated, price just£7.99 ref BAR27
ZENITH 900 X MAGNIFICATION MICROSCOPE Zoom
metal construction, builtin light, shrimp farm, group viewing screen,
lots of accessones £29 ref ANAYLT.

LUBITEL 166U Twin lens Russian 2 1/4° sq reflex camera
supplied with two free rolls of colour film, flip up magnifier, 3 element
f4.5lens £19.99 ref BAR36.

AA NICAD PACK Pack of 4 tagged AA nicads £2.99 ref BAR34
PLASMA SCREENS 222x310mm, no data hence £4.99 ref
BARS67

NIGHTSIGHTS Model TZS4 with infra red iluminator, views up to
75 metresin full darkness ininfrared mode, 150m range, 45mm lens,
13 deg angle of view, focussing range 1.5m to Infinity. 2 AAbattenes
required. 9509 weight. £210 ref BAR61. 1 years warranty

FILIN-1 150m range, 15 deg angle of view, focusing 10m-infinity,
£179 ref BAR62. A separate infra red light is availabte at £30 ref
BARS3.

WHITE NIGHT SIGHTS Excellent professional night sight, small,
hand heid with camoflaged carrying case £325. 1 years warranty.
MEGA AIR BIOVERS 375 cubic feet per mint, 240v 200 watt,
2,800 rpm, reversable, 7°x7° UK made, new, Aluminium, current list
pnce about £ 180 ours? £29.95 ref BAR35.

LIQUID CRYSTAL DISPLAYS Bargain prices,

16 character 2 line, 65x14mm £1.99 ref SM1612A

16 character 2 line, 99x24mm £2.99 ref SM1623A

20 character 2 line, 83x19mm £3.99 ref SM2020A

16 character 4 line, 62x25mm £5.99 ref SMC1640A
TAL-1 110MM NEWTONIAN REFLECTOR TELESCOPE
Russian. Superb astronomical'scope, everything you need for some
serious star gazing! up to 169x magnification. Send or fax for further
details £249 ref TAL-1

GOT AN EXPENSIVE BIKE? Youneedoneof ourbottie alarms.
they look like a standard water bottle, but open the top, Insen a key
to activate a motion sensor alarm builtinside Fits all standard bottle
camiers, supplied with two keys. SALE PRICE £7.99 REF SA32.
GOT AN EXPENSIVE ANYTHING? You need one of our
cased vibration alarms, keyswitch operated, fully cased just fit it to
anything from videos to caravans, provides a years protection from
1 PP3 battery, UK made. SALE PRICE €4.99 REF SA33.
DAMAGED ANSWER PHONES These are probably beyond
repair so just £4.99 each, BT response 200 machines. REF SA30
COMMODORE GAMES CONSOLES Just afew ofthese left
to clear at £5 ref SA31. Condition unknown

COMPUTERDISC CLEAROUT Weareleftwith alotof software
packsthatneed clearing sowe are selling atdisc value onlyl 50discs
for £4, thats just Bp eachli(our choice of discs) €4 ref EP66

IBM PS2 MODEL 160Z CASE AND POWER SUPPLY
Complete with fan etc and 200 watt power supply. £9.95 ref EP67
DELL PC POWER SUPPLIES 145 watt. +5-5+12,-12,
150x150x85mm complete with switch, fyleads and 1EC socket.
SALE PRICE £9,99 ref EP56

1.44 DISC DRIVES Standard PC 3.5 drives but returns so they
will need attention SALE PRICE £4.98 ref EP68

1.2 DISC DRIVES Standard 5.25° dnves but retums so they will
need attention SALE PRICE £4.99 ref EP69

PP3 NICADS Unused but some storage marks. £4.99 ref EP52
DELL PC POWER SUPPLIES (Customer retums) Standard
PC psu's complete with fly leads, case and fan, pack of two psus
SALE PRICE €5 FOR TWOI! ref EP61

GAS HOBS ANDOVENSBrand new gas appliances, perfect for
small flats etc. Basic 3 burner hob SALE PRICE £24.99 ref EP72.
Basic small built in oven SALE PRICE £79 ref EP73

BITS AND BOBS We have a quantty of cased modems,
muitiplexers etc different specs butideal strippers. €4 each ref EP63
RED EYE SECURITY PROTECTOR 1,000 watt outdoor PIR
switch SALE PRICE €9.99 ref EP57

ENERGY BANK KIT 100 6°x6’ 6v 100mA panels, 100 diodes,
connection details etc. £69.95 ref EF 112.

PASTEL ACCOUNTS SOFTWARE, does everything for all
sizes of busi des wordpr , feport wiiter,
windowing, networkabte up to 10 stations, multiple cash books etc
200 page comprehensive manual. 90 days free technical support
(0345-326009 try before you buyl) Current retail price s €129,
SALE PRICE £9.95 ref SA12. SAVE £1201

ses |

pipes etc reuseable up to 10 times. tasts for up tc 8 hours per go,
2.000wh energy, gets up to 30degC. SALE PRICEES.85 REF SA29
12V 2AMP LAPTOP psu's 110x55x40mm (Includes standard IEC
socket) and 2m lead with plug. 100-240v IP. £6.98 REF SA15.
PC CONTROLLED4 CHANNEL TIMER Control (onvoff times
etc) up to 4items (BA 240v each) with this kit. Complete with Software.
relays, PCB elc. £25.99 Ref 35/26

COMPLETE PC 300 WATT UPS SYSTEM) Top of the range
UPS system providing protection for your computer system and
valuable software agalnst mains power fluctuations and cuts. New
andboxed, UKmade Provides up to 5 mins running tme in the event
of complete power failure to allow you to run your system down
correcty. SALE PRICE just £89.00.

SOLAR PATH LIGHTS Low energy walklights powered by the
sun! builtin PIR sothey work when you walk past. Indudes solar panel
& rechargeable bat. SALE PRICE €19.95 REF EPS2

B!G BROTHERPSUCased PSU, 6v 2Aoutput. 2m ofplead, 1.5m
input lead, UK made,220v. SALE PRICE €4.99 REF EP7

Check out our

WEB SITE

http://www.pavillon.co.uk/bull-electrical

RACALMODEM BONANZA! 1Raca MPS 1223 1200/75modem,
telephone lead, mains lead, manual and comms software. the
cheapest way onto the net! all this for just £13 ref DEC13.

4.6mw LASER POINTER. BRAND NEW MODEL NOW IN
STOCKI, supplied In fully buitt form {looks like a nice
pen) complete with handy pocket clip (which aiso acts
as the on/off switch.) About 60 metres range! Runs on
2 AAA batteries. Produces thin red beam ideal for
levels, gun sights, experiments eto. just£39.96 ref
DEC49 TRADE PRICE £28 MIN 10 PIECES

BULL TENS UNIT Fully built and tested TENS (Transcutaneous
Electncal Nerve Stmulation) unit, comiplete with dectrodes and full
Instructions TENS is used for the relief of pain etc In up to 70% of
sufferers. Drug free pain relief, safe and easy to use, can be used in
conjunction with analgesics etc. £49 Ref TEN/1

COMPUTER RS232 TERMINALS. (LIBERTY )Exceilent
qQuality modern units (like wyse 50,s) 2xRS232. 20 function keys. 50
thro to 38,400 baud, menu driven port, screen, cursor, and keyboard
setup menus (18 menu's). £29 REF NOV4
RUSSIAN MONOCULARS A 20 times mag
coatedlenses carrying case and shoulder strap £29.95 REF BAR73
PC PAL VGA TO TV CONVERTER Convers a colour TV Into
abasic VGA screen. Complete withbuiltin psu, leadand s/ware.. ideal
for laptops or a cheap upgrade.Supplied In kit form for home
assembly. SALE PRICE £25 REF SA34

EMERGENCY LIGHTING UNIT Compiete unit with 2 double
bulb floodiights. builtin charger and auto switch. Fally cased. 6v 8AH
lead acid req'd. (secondhand) £4 ref MAGAP11.

SWINGFIRE GUIDED MISSILE WIRE. 4,200 metre reel of
uitra thin 4 core insulated cable, 28Ibs breaking strain, less than 1mm
thick! Ideal alams, intercoms, dalls house's etc. £13.99 ref EP51
ELECTRIC CAR WINDOW DE-ICERS Complete with cable,
plug etc SALE PRICE JUST £4.99 REF SA28

ASTEC SWITCHED MODE PSUBM41012 Gives +5 (@ 3.75A.
+12@1.5A -12@ .4A. 230/110, cased, BM41012. £5.99 ret AUGEP3.
AUTO SUNCHARG ER 155x300mm solarpanel with diode and 3
metre lead fitted with a cigar plug. 12v 2watt. €8.99 REF SA25.
TOP QUALITY CENTRIFUGAL MAINS MOTORS SALE
PRICE2 FOR JUST £2.60 REF SA38

ECLATRON FLASH TUBE As used in police car flashing fights
etc, full spec supplied, 60-100 flashes a min. £6.99 REF SA15.
24v AC 96WATT Cased power supply. New. £9.99 REF SA40
MILITARY SPEC GEIG ER COUNT ERS Unused anstraightfrom
Her majesty’s forces SALE PRICE £44 REF SAYS
#MICRODRNE STRIPPERS Small cased tape drives ideal for
stnpping, lots of useful goodies iIncluding a sman case, and lots of
components SALE PRICE JUST £4.98 FOR FIVE REF SA26
SOLARPOWER LAB SPECIAL You get TWO6"x6" 6v 130mA
solar cells, 4 LED’s, wire, buzzer, switch plus 1 relay of motor. Superd
value kit SALE PRICE JUST €4.99 REF SA2?
RGB/CGA/EGA/TTL COLOUR MONITQRS 12" in good
condition. Back anodised metal case SALE PRICE £49 REF SA16
PLUG IN ACORN PSU 19v AC 14w , £2.99 REF MAG3P 10
POWER SUPPLY fully cased with mains and of leads 17v DC
S00mA output. Bargain price £5.99 ref MAG6P9

ACORN ARCHIMEDES PSU +5v @ 4.4A on/off sw uncased,

*SCME OF OUR PRODUCTS MAY BE UNLICENSABLE IN THE UK

selectablz mains input, 145x100x45mm €3.99 REF MAG7P2
13.8V 1.9A PSU cased with leads Just £9.99 REF MAG10P3
200 WATT INVERTER Converts 10-15v DC into either 140v or
240v AC. Fully cased 115x36x156mm, complete with heavy
dutypowerlead, cigar plug, AC outiet socket Auto overload shutdown,
auto shot circuit shut down, auto input over voitage shutdown, auto
inputunder voitage shut down (with audible alamm), auto temp contro,
unit shuts down if overheated and sounds audible alam. Fused
reversea polarity protected. output frequency within 2%, voltage
within 10%. A well built unitatan keen pnce Just £64.99 ref AUGH5.
UNNERSAL SPEED CONTROLLER KIT Designed by us for
the C5 motor but ok for any 12v motor up to 30A. Complete with PCB
efc. A heat sink may be required. £17.00 REF: MAG1T
COMPUTER COMMUNICATIONS PACK Kit contains 100m
of 6 core cable, 100 cable clips, 2 line drivers with RS232 interfaces
and all connectors etc. Ideal low cost method of communicating
between PC's over a long distance. Complete kit £8,99
VIEWDATA SYSTEMS made by Phillips. complete with Intemal
1200/75 modem, keyboard, psu etc RGB and composite outputs,
menu driven, autodialler etc. SALE PRICE €12.99 REF SA18
AIRRIFLES .22As usedbythe Chinese amy for training puposes,
so there is a ot aboutl £39.95 Ref EF78. 500 peilets £4.50 ref EF80
PLUG N POWER SUPPLY SALE FROM £1.560 Plugsinto
13Asocket with outputiead. three types available, Svdc 150mA£1.50
ref SA18. 9vdc 200mA £2.00 ref SA20, 6.5vdc 500mA €2 ref SA21.
VIDEO SENDER UNIT, Transmits both audio and video signals
from either avideo camera, videorecorder, TV or Computer etctoany
standard TV setin a 100' range! (tune TV to a spare channel) 12v DC
op. Price Is£15 REF: MAG15 12v psuis £5 extra REF: MAGS5P2
*Fifi CORDLESS MIC ROPHONE Small hand heid unit with a
500’ range! 2 transmit power levels. Reqs PP3 3v baftery. Tuneable
to any FM receiver. Price is£15 REF: MAG15P1

*MINATURE RADIO TRANSCENERS A palr of walkie talkies
witha range up to 2kmin open country. Units measure 22x52x 155mm.
Induding cases and earp‘ces. 2xPP3 req'd. £30.00 pr.REF_ MAG30
*FM TRANSMITTER KIT housed in a standard working 13A
adapterl the bug runs directly off the mains so lasts forever! why pay
£7007 or price Is £15 REF: EF62 (kit) Transmits to any FM radio.
“F#l BUG BUILT AND TESTED superior design to kit. Supplied
to detectve agencies, 9v battery req'd. £14 REF: MAG14
TALKING COINBOX STRIPPER COMPLETE WITH
COINSLOT M EC HANISMS originally made to retail at£79 each,
these units are designed to convert an ordinary phone into a
payphore. The units have the locks missing and somefimes broken
hinges However they can be adaptedfor their original use or usedfor
something eise?? SALE PRICE JUST £2.50 REF SAZ23

GAT AIR PISTOL PACK Complete with pistol. darts and pellets
£12.95 Ref EF82B extra pellets (500) £4.50 ref EF80.

6"X12~ AMORPHOUS SOLAR PANEL 12v 155x310mm
130mA. SALE PRICE £4.99 REF SA24,

FIBRE OPTIC CABLE BUMPER PACK 10 meties for £4.93
ref MAG5P 13 ideal for expenmenters! 30 m for £12.99 ref MAG13P1
MDXED GOODIES BOX OF
MD(ED COMPONENTS WEIGHING 2 KILOS
YOURS FOR JUST £6.99
4X28 TELESCOPIC SIGHTS Sutable for all air rifles, ground

lenses, good light gathering properties £19.95 ref R/7
RATTLE BACKS interesting things these, small piece of soiid
perspexlike matenal that it you try to spin it on the desk it only spins
one way! infactifyou spinitthe 'wrong’ way it stops of its own accord
and go's back the other wayl £1.99 ref GI/JO1.
GYROBCOPES Rememberthese?w ell we have found acompany
that stil manufactures these popular scentific toys. perfect gift or for
educational use etc. £6 ref EP70
HYPOTHERMIA SPACE BLANKET 215x150cm aluminised
foil blanket, reflects more than 90% of body heat. Also suitable forthe
constryction of two way mimrors! £3.99 each ref O/L041
LENSTATIC RANGER COMPASS O filled capsule, strong
metal case, large jJuminous points. Sightline with magnifying viewer.
50mm da, 86gm. £10.99 ref O/K604
RECHARGE ORDINARY BATTERIES UP TO 10 TIMES!
With the Battery Wizardt Uses the latest pulse wave charge system
to charge alf popular brands of ordinary batteries AAA AA, C, D, four
atatime’Led systemshowswhen batteries arecharged, avtomatically
rejects unsuitable cells, complete with. mains adaptor. BS approved.
Price is £21.96 ref EP31.
TALKING WATCH Yes, itactually tells you the tme atthe press of
a button. Also features a voice alamm that wakes you up and teils you
what the ime isl Lithlum cell induded. £7.99 ref EP26.
PHOTOGRAPHIC RADAR TRAPS CAN COST YOU
YOUR LICENCE! The new multiband 2000 radar detector can
preventeven themostresponsible of drivers fromlosing theirlicence!
Adjustanle audible alarm with 8 flashing leds gives instant warning of
radar zones Detects X, K. and Ka bands, 3 mile range, ‘over the hill'
‘aroundbends’ and ‘reartrap faciliies. micro sizejust4.25°%2.5°x.75",
Can pay for itself in just one day! £79.95 ref EP3.
SANYO NICAD PACKS 120mmx14mm 4.8v 270 maH suitable
for cordless phones etc. Pack of 2 just £5 ref EP78.
3" DISCS As used on oider Amstrad machines, Spectrum plus3's
etc £3 each ref BAR40O.
STEREO MICROSOPES BACK IN STOCK Russian, 200x
complewe with lenses, lights, filters etc etc very comprehensive
microscope that would nommaily be around the £700 mark. ouf pfice
is just £299 (full money back guarantee) full details in catalogue. Ref
957300
SOLAR POWERED CAR VENTILATOR Simply fits along the
top of the glass in a side window and provides a constant supply of
fresh air in hot sunny conditions! keeps your car cooi in summer.
£19.95 ref sivent.

WE BUY SURPLUS STOCK FOR CASH

100 PAGE CATALOGUE NOW
AVAILABLE, 45P STAMP OR FREE
WITH ORDER.
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mezzanine local bus expansion facility - providing the capacity
to run very large applications efficiently and/or operating
systems such as UNIX. Other onboard hardware includes a site
for a maths co-processor, IDE and floppy disk controflers,
keyboard interface, real-time clock and watchdog timer,
loudspeaker output, and COMI, COM2 and LPT1 ports. A
serial-organised 256-byte E2PROM is additionally provided for
fail-safe retention of BIOS configuration data and other
information such as hardware/software version and issue.

SCIMB6SX's combination of PC functionality and reaitime- |
oriented hardware Is more than adequate for many embedded
DOS/Windows applications. But if greater functionality is
required, then three expansion routes provide exceptional
configuration fiexibifity.

The main STEbus interface - implemented via the reliable 2-
part DIN41612 connector -includes full multi-master arbitration,
allowing the construction of very high performance systems with
parallel processing using up to 21 backplane slots.

The SCIM local expansion interface bus provides a means of
closely matching the onboard hardware to the industrial
requirement, to minimise system board count and costs. /O is
routed via a 50-way ribbon-cable header connector with a pin-
out conforming to the industry-standard SCS signal-conditioning
system. This secondary expansion route is a de-facto standard
and offers access to a range of heavy-duty, real-world interfaces
with features such as screwdriver-connect terminations, aliowing

Arcom has launched the fastest Eurocard STEbus PC AT- users to integrate the isolation and conditioning functipns
compatible avaitable. Called SCIM486SX, it is based on the essential for ‘true’ industrial computer systems.

power 486sxic processor and provides a single-board solution SVGA graphics is available in the form of a plug-on

to the most demanding embedded DOS and Windows mezzanine module. This approach provides cost and flexibility
applications. advantages, minimising board costs for systems which do not

The new board packs a 50MHz CPU with over IOMbytes of require a man-machine interface, or allowing users to select the
RAM and Flash EPROM onto a compact 100 x I60mm single optimum form of display driver for the industrial application

Eurocard. The hardware architecture delivers computational rather than belng restricted to the usual CRT output. Arcom
performance benchmarked at up to 40% faster than a full 32- offers a choice of LCD, plasma or electro-luminescent SVGA
bit 486DX CPU running at 33MHz - but at a price designed to drivers.
attract OEMs and control system designers. Because SCIM486SX is fully PC AT-compatible, applications
In addition to offering a powerful and economic foundation software can be developed on the boatd itself. This greatly
for a host of realtime and embedded industrial control and speeds the real-fime systems design process, allowing debug
instrumentation applications, the board provides a rugged to take place directly on the target hardware. When
platform for running advanced software applications - such as development is complete, Arcom offers a support package
Visual BASIC - in aggressive environments. called SiliconDrive which allows software to be blown into
The Texas Instruments 486sxic CPU at the heart of ROMdisk/RAMdisk, for operation in harsh industrial
SCIM486SX delivers exceptional Intel 486-compatible environments where conventional disks are unsuitable.
performance thanks to design features such as five pipelined The new board uses the same core architecture as a

stages in the instruction execution path, and an 8kbyte, 32-bit,  number of earlier 486slc- and 386sx- based STEbus modules,
2-way set-associative cache. The processor is combined with a  Arcom’s most pcpular target boards over the last 3-4 years,

Chips & Technologies, chipset to provide full PC AT and will also run code developed for Arcom'’s range of low-cost

compatibility. 80188-based controllers. This compatibility provides a plug-in
The memory array offers IC sites for populations of up to upgrade path for more than 5,000 systems throughout the UK

8Mbytes of zero wait-state dynamic RAM, 128kbytes of battery-  and Europe.

backed static RAM and 2Mbytes of Flash EPROM. This can be For further detalls contact Arcom Control Systems Ltd, on

extended by a further 8Mbytes of RAM using the board's SCIM  +44 1223 411200.
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Latest from IMS

IMS has announced a new generation of PC multi-function data
acquisition and control cards. Codenamed the PCL-818 Series,
these cards incorporate multiple functions on a compact, half-
size PC plug-in card. This high level of functional Integration
has been achieved by merging the board’s functionality on a
single ASIC chip which combines high accuracy and reliability
with low cost, size and power consumption.

The 818 series spans a number of cards ranging from 40Hz
up to 330KHz sampling speeds, with features including 16
channels of 12-bit A/D conversion, D/A conversion, 16 digital
inputs, 16 digital outputs and a counter/timer. The range is
specifically designed to suit users’ requirements from low-cost
applications to high-speed, high performance applications.

All the cards include on-board ACS (Automatic Channel
Scanning) enabling full-speed, multi-channel DMA controlled
sampling. At the high end of the range the cards also
incorporate on-board 1KB FIFO buffers for high throughput
sampling, particularly for Windows applications. A high gain
card (I000x amplification) is also included in the range for direct
sensor connection to low signal sensors, such as
thermocouples, thereby dispensing with the need for an
external signal amplifier. On board CJC Is also provided
specifically for thermocouple measurement.

IMS also announced a new multi channel intelligent sensor-
to-computer interface module for remote measurement and
control. Codenamed the ADAM-4017, this modyle can be
supervised by a host computer over a standard RS-232/485

network. Fitted with an on-board microprocessor, the module is
also able to monitor sensors autonomously and report back
measured readings or interrupt under alarm conditions.

The 4017 module provides 8 channels of differential
analogue inputs with a high precision 16-Bit A/D converter
suitable for measuring both voltage and current sensor outputs.
The module is ideal for applications where the
measurement/sensing points are some: distance away from the
supervisory computer. By digitising the measurement at the
sensorpoint the module avoids the common shortfalls. of long
cable runs carrying sensor signals back to a central supervisory
computer. Furthermore, by operating over an RS485 link this
further simplifies cabling down to a single pair of wires which
can be daisy-chained from module to module.

The 4017 module is enclosed in a rugged hardened plastic
shell, with various mounting configurations supported, including
panel or DIN rail mounting, with plug-in, screw-terminal
connectors simplifying installation, expansion and repair. The
Module is designed to accommodate unregulated power
supplies, commonly used in the industry, from +10 to +30
VDC.

Last but not least, IMS has also introduced a new intelligent
PC-based multi-port RS232 serial controller. Codenamed the
PCL-747, this comprises a PC Bus (ISA) plug-in card with an
associated external CPU module. The 747 provides modular
expansion upto 32 RS232 serial ports, offering unprecedented
serial port expansion for a desktop PC normally limited to
standard PC COM1..COM4 serial ports.

The 747 and its associated CPU module incorporate an on-
board 40Mhz TMS320C25 processor to handle the processor
intensive serial communications, supporting baud rates of up fo
38,400 bps on every port. An integral 1/2 Megabyte memory
buffer provides temporary buffering of transmit and receive data
to and from the host PC. The 747 modular design allows
expansion in 8 port steps by the addition of UART modules
which plug directly into the external CPU module. Up to 4
UART modules may be connected, providing 32 serial ports in
total. The 747 is supplied with the PC-ComLIB utility software
which includes DOS and Windows drivers, as well as
programming library supporting most of the common high level
languages (C, Pascal, Basic, Assembly, Clipper, etc.)

The 747 is ideal for applications requiring communications
with multiple serial devices such as PLC interfacing, remote
instrumentation and display, data communications modems,
point of sale terminals and many more.

For further information, contact IMS ‘on 01703 771143.

New PCI/C44 addresses new markets for board-level DSP

The new PCI/C44 from Loughborough Sound Images is a fast,
multi-processing DSP engine. it combines the power of Texas
Instruments’ TMS320C4x floating point DSP with the high
throughput of the PClbus. This allows the PCI/C44 to address
pre-press and medical imaging applications, multi-channel
telecom products and high performance instrumentation. The
board can be populated with up to four TMS320C44
processors, to operate at 50 or 60 MHz.

The PCI/C44 sports 2 MByte of shared SRAM. This enables
high-speed data transfers between the host and the DSPs. In
addition, each processor has up to 4 MByte of local, zero wait
state SRAM. The PCI/C44 also features LSI’s open standard
DSPLink-2 interface. This allows off-board 1/0 expansion
through a range of multi-channel analogue and digital 1/0

boards. Interprocessor communication links operating in
excess of 80 MByte/s per processor simplify multiprocessor
system implementation. An on-board JTAG test bus controller
is mapped to the PCI Local Bus to provide a comprehensive
debug facility.

Much development and application software is already
available for the PCI/C44. Software from LSI’s existing C40 ISA
boards is upwards compatible with the new board, and a wide
range of off the shelf DSP algorithms are available. Texas
Instruments’ TMS320C44 DSP itself is well supported, with
application development software available from Tl and other
parties.

For further information contact: Loughborough Sound
Images, on Tel:+44 1509 634444
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DIO with DLL!

Responding to customer demand from Windows users, Brain
Boxes have announced that they will bundle their Windows DLL
with all their digital input output PC interfaces from 1st October.

The range of cards offer up to 192 high-speed, high-current
TTL compatible, digital input/output lines; they use the popular Intel
8255 PPJI. chip, which provides the core /O logic for the
interfaces. Each chip has 24 input output lines that are controlled
by reading and writing data to the chip’s four registers.

Every card has a choice of base addresses, dip switch
selectable, and a range of interrupts.

These high-speed interfaces are now fully available to Windows
users, priced from as little as £79; which includes 270pp of
informative advice and suggestions, disks, example circuits; and
fully explained sample programs in the most popular languages.

Uses include high-output current control applications such as
driving relays or LEDs, interfacing BCD inputs or outputs, detecting
key presses or contact closures, generating fast TTL pulses,
driving non-standard parallel devices etc.

The 48 and 192 line cards offer a choice of IDC or ‘D’ type
connector.

Opto isolated versions of the card are also available.

For further information, contact Brain Boxes on 0151 220 2500

intelligent 1/0 & PLC

Cambridge Microprocessor Systems Ltd has introduced a new
fow-cost industrial controller which provides full signal conditioning
on each of 12 opto-isolated, non-polarised inputs and 4 isolated
voltage-free outputs. The card can be programmed in Ladder
Logic, ‘C', or both, the latter offering full deterministic control of the
I/0 but providing the flexibility of ‘C’. When used as a PLC, the
user can select the scan time required - for fast applications this
can be as low as 500 ps - and still provide full communications
and networking; the default is 10 ms.

60 Million Samples
per Second

Strategic Test recently announced the availability of the
CompuScope 6012, an IBM PC/AT compatible ISA bus.card
capable of performing a 12 bit A/D conversion on one input at
sampling rates up to 60 MSPS (Milion Samples Per Second) and
two simuttaneous inputs at 30MSPS with a bandwidth of 30MHz.

Manufactured by Gage Applied Sciences of Canada, the
CompuScope 6012 is supplied with free GageScope software
which enables users to operate the card like an oscilloscope
without writing a single line of programming code. As a low-cost
alternative to digital oscilloscopes, it allows users to store, analyse
and print their data and convert it to an ASCIl format for export to
spreadsheets and mathematical software packages without the
traditional inconvenience of data transfer via RS232 or GP-IB
interfaces provided by stand-alone instruments.

Applications for the CompuScope 6012 include cellular
communications, receivers, LIDAR, imaging, non-destructive
testing, ultrasonic testing, laser doppler anemometry, high end
video, CCD testing, vibration analysis, laser diode characterisation,
impact testing, etc.

Software drivers for C, Pascal, BASIC, LabWindows and
LabView are available, together with a Windows 3.1 DLL, for
users who want to integrate the CompuScope 6012 as part of a
custom test system. Data can.be transferred from the 6012 to the
PC's extended memory at rates up to 1.5 MWord per second on
a 80486 based system using the software drivers provided by
Gage.

The standard card is supplied with 512k of on-board SRAM for
signal storage; however this can be expanded to 8M samples
which is a feature unique to the CompuScope 6012 and allows
recording of long transient signals or fast repetitive acquisitions.

Other key specifications of the compuScope 6012 include
62dB SNR, -61dB THD, programmable input gain, auto-
calibration, programmable input coupling, internal or external
trigger capability and an ergonomic human interface. Multiple
cards can be used in a Master/Slave configuration to achieve
B0MSPS, 12 bit sampling on up to 8 simultaneous channels, with
a common clock and trigger.

Auto-calibration is an essential feature of any muiti-MHz
waveform capture system. Temperature changes on the A/D
board can cause offset and gain drift due to the relatively high
thermal coefficients of resistors and timpots. Gage have
developed an auto-calibration method with a very low (20 ppm/C)
thermal coefficient which allows the offset and gain of eath input
channel to be controlled in real-time, under software control.

For further information contact: Strategic Test & Measurement
Systems Ltd on Tel: 01734 795950

The makers claim that, at £95 in quantity, this is the highest
spec’ed lowest cost controller available today. The specification
includes: 16/32 bit CPU 68000 compatible up to 1 Mbyte of
EPROM and 512 Kbytes of SRAM plus EEROM, two fast
hardware timer/counters, on-board PSU, expansion options, 12C
or Mbus, RS232 or RS485 with full networking and remote /0
protocols such as MODBUS etc. The latter can also be used for
remote programming and re-programming as well as interfacing to
most SCADA packages and Visual Basic. A low-cost radio option
is also available for remote locations and remote networking.

For more information contact CMS on 01371 875644
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on ONE CD! PORTABLE PROGRAMMER & EMULATOR
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PORTABLE X RAY MIACHINE PLANS Easy to construct
plans on a simple and cheap way to build a home X-ray machine!
Effective device, X-ray sealed assemblies. can be used for
expefimental purposes. Not a toy or for minors| £6/set. Ref F/XP1
TELEKINETIC ENHANCER PLANS Mystify and amaze your
friends by creating motion with no know n apparent means of cause.
Uses no electrical or mechanical connections. no specal gimmicks
yetproducespositivemotonand effed. Excellentfor science projedts,
magic shows, party demonstrations or serious research &
development of this strange and g phychic phenomenon.
£4/set Ref F/TKE1.

ELECTRONIC HYPNOSISPLANS & DATA This datashows
several ways to put subjects under your control. induded is a fuil
volume ref text and | ion plans that when
assembled can produce highly effective stimuli. This materal must
be used cautiously. tis for use as entertainment atparties etc only,
by those experienced in its use. £15/set. Ref F/EH2.

GRAVITY GENERATOR PLANS This unique plan
demonstrates a simple electrical phenomena thatproduces an anti-
gravity effect. You can actually build a small mock spaceship out of
simple matefials and without any visible means- cause it fo levitate.
£10/set Ref FIGRA1.

WORLDS SMALLEST TESLA COILLIGHTENING
DISPLAY GLOBE PLANS Produces up to 750,000 voils of
discharge, experiment with extraordinary HV effects, "Plasma in a
Jar, StEimo's fire, Corona, excellent science project or conversation
piece. E5/set Ref F/BTCINLGS

COPPER VAPOUR LASER PLANS Produces 100mw of
visible green light. High coherency and spectral quality similar to
Argon laser but easier and less costly to build yet fag more effident.
This pariculardesign was developed atthe Atormic Energy Commision
of NEGEV in Israel. £10/set Ref F/CVL1.

VOICE SCRAMBLER PLANS Minature solid state system
tums speech sound into indecipherable noise that cannot be
understood without a second matching unt. Use on telephone to
prevent third party listening and bugglng. £6/set Ref FA/S9
PULSED TV JOKER PLANS Litte hand held device utilises
pulse t ques that will ¢ y disrupt TV picture and sound!
works on FM too! DISCRETION ADVISED. £8/set Ref F/TJ5.
BODYHEAT TELESCOPE PLANS Highly directional long
range device uses recent technology to detect the presence ofliving
bodies, wam and hotspats. heatleaks etc Intendedfor security, law
enforcement, research and development. etc. Excellent securty
device or very Interesting science project. £8/set Ref F/BHT1
BURNING, CUTTING CO2 LASER PLANS Projects an
invisible beam of heat capable of bufning and melting materials over
a considerable distance. This laser is one of the most effident,
converting 10% Input power into useful output. Not only is this device
a workhorse in weiding, cutting and heat processing matenals but it
Is also a likely candidate as an eflectve directed energy beam
weapon against missiles, aircraft, ground-to-ground, etc. Partide
beams may very well utilize a laser of this type to blast a channel in
the atmosphere for a high energy stream of neutrons or other
particles. The device Is easily appiicable to buming and etching
wood, cuting, plastics, textiles etc £12/set Ref FILC7.
MYSTERY ANT! GRAVITY DEVICE PLANS Uses simple
concept. Objects float in air and move to the touch. Defies gravity,
amazing gift. conversation piece, magic trick or science project. £6/
set Ref FAANT1K,

ULTRASONIC BLASTER PLANS Laboratory source of sonic
shock waves. Blow holes in metal, produce 'cold” steam, atomize
liquides. Many cleaning uses for PC boards. jewllery, coins, small
parts etc. £6/set Ref FAULB1

ULTRAHIGHGA IN AMP/STETHOSCOPICMIKE/SOUND
AND VIBRATION DETECTOR PLANS Ultrasensitive device
enables one to hear a whole new world of sounds. Listen through
walls, windows, floors etc. Many applicabons shown, from law
enforcement, nature listening. medical heartbeat, to mechanical
devices. £6/set Ref F/HGAT7

ANTI DOG FORCE FIELD PLANS Highly effective circuit
produces time variable puises of energy that dogs
cannot tolerate £6/set Ref F/DOG2

LASER BOUNCE LISTENER SYSTEM PLANS Allows you
to hear sounds from a premises without gaining access. £12/set Ref
F/LLIST1

CRAWLING INSECT ROASTER PLANS Harmiess high
frequency energy pulses destroy pests as they crawiinto
the energy fieidl £4/set Ref F/RCR1

LASER LIGHT SHOW PLANS Doityourself plans show three
methods. £6 Ref FALS1

PHASOR BLAST WAVE PISTOL SERIES PLANS
Handheld, has large transducer and battery capadty with extemal
controls. £6/set Ref F/PSP4

INFINITY TRANSMITTER PLANS Tetephone line grabber/
roommonitor. The uttmatein home/office secunity and safety! simple
to usel Call your home or office phone, push a secret tone on your
telephone to access either: A) On premises sound and voices or B)
Existing conversation with break-in capability for emergency
messages £7 Ref F/TELEGRAB.

BUG DETECTOR PLANS is that someone getting the goods on
you? Easy to construct device locates any hidden source of radio
energy! Sniffs out and finds bugs and other sources of bothersome
interference. Detects low, high and UHF frequendes. £5/set Ref F/
BD1.

ELECTROMAGNETIC GUN PLANS Projects a metal object
a considerabie distance-requires adult supervision £5 ref F/EML2.
ELECTRIC MAN PLANS, SHOCK PEOPLE WITH THE
TOUCH OF YOUR HAND! £5/set Ref F/EMAT.
PARABOLIC DISH MICROPHONE PLANS Listen to distant
sounds and voices, open windows, sound sourcesin ‘hard to get' or
hostile premises, Uses satellite technology to gather distant sounds
and focus them to our ultra sensitive electronics. Plans also show an
optional wireless link system. £8/set ref F/PM5

2 FOR 1 MULTIFUNCTIONAL HIGH FREQUENCY AND
HIGH DC VOLTAGE, SOLID STATE TESLA COIL AND
VARIABLE 100,000 VDC OUTPUT GENERATORPLANS
Operates on 8- 12vdc. manypossibie experiments. £10 Ref FAHVM7/
TCLA.

MINI FM TRANSMITTER KIT Very high galn preamp, supplied
complete with FET electret microphone. Designed to cover 88-108
Mhz but easily changed to cover 63-130 Mhz. Works with acommon
9v (PP3) battery. 0.2W RF. £7 Ref 1001.

ELECTRONIC SIREN KIT Impressive Swattpoweroutput. Idaal
for carhike aiamm efc. 6-12v dc max current 1A, 1.2khz £6 Ref 1003,
3-30V POWER SUPPLY KIT Variable, stabilized power supply

for lab use. Short circuttprotected, le forpr | of
use 24v 3A transformer is needed to complete the kit. £14 Ref 1007.
1 WATT PM TRANSMITTER KIT Supplied with piezo electric
microphone 8-30vdc. At 25-30v you will get nearly 2 watts| £12 ref
1008
FM/AM SCANNER KIT Well not quite, you have to turn the knob
your seif butyou will hear things on this radio that you would not hear
on an ordinary radio (even TV). Covers 50-160mhz on both AM and
FM. Bult in 5 watt amplifier, Inc speaker. £15 ref 1013.
MOSQUITO REPELLER KIT Modem way to keep midges at
bay! Runs for about a month on one 1.5v battery. £7 Ref 1015.
3 CHANNEL SOUND TO LIGHT KIT Wireless system, mains
perated, separate itivity adj 1t for each ch 1, 1.200 w
power handling, microphone included. £14 Ref 1014.
MOTORBIKE/CYCLE TREMBLER ALARM KIT Adjustable
sensitivity, preset alamm time, auto reset. Could be connected to homn
efc. £12 Ref 1011
0-6 MINUTE TMER KIT adjustable, will switch up to 2A mains.
Perfect for alarms, photography, efc. £7 Ref 1020.
4 WATT FM TRANSMITTER KIT Small but powerful FM
transmitter, 3 RF stages. microphone and audio preamp included.
£20 Ref 1028.
STROBE LIGHT KIT Adjustable from 1-60 hz (a lot faster than
conventional strobes). Mains operated. £16 Ref 1037.
ULTRASONIC RADAR KIT |deal as amovement detector with a
range of about 10 metres, automate your cat flap! 12v dc. £15 Ref
1049,
LIQUID LEVEL DETECTOR KIT Usefulfortanks, ponds, baths,
raln alamm, leak detector etc. Will switch 2A mains. £5 Ref 1081
COMBINATION LOCK KIT 9key, programmable, complete with
keypad. will switch 2A mains, 9v dc operation. £10 ref 1114,
PHONE BUG DETECTOR KIT This device will wam you if
somebody is eavesdropping on your line. £6 ref 1130.
ROBOT VOICE KIT interesting circuit that distorts your voicel
adjustable, answerthe phone with a differentvoice! 12vdcE£9 ref 1131
TELEPHONE BUG KIT Small bug powered by the ‘phone line,
starts transmitting as soon as the phone is picked up! £8 Ref 1135,
FUNCTION GENERATOR KIT Produces sinusoidal, saw tooth
and square waves from 20-20khz, separate leve! controls for each
shape. Will produce all 3 together. 24vac. £16 ref 1008.
3 CHANNEL LIGHT CHASER KIT 800 watts per channei,
speed and direction controissupplied with 12 LEDS (you can fittriacs
instead to make kit malns, not supplied) 9-12vdc £17 ref 1026.
12VFLOURESCENT LAMP DRIVER KIT Lightup4 foottubes
from your car battery! 9v 2a transformer also required. £8 ref 1069.
VOXSWITCH KIT Soundactivated switchideal formaking bugging
tape recorders etc, adjustable sensitivity. £8 ref 1073.
INCAR SOUNDTO LIGHT KIT Putsome atmosphereinyour car
with this mini 3 channel sound tolight. Each channel has 6 led's. £ 10
ref 1086.
TW HI FI AMPLIFIER KIT Usefu, powerful, ideal for audio
systems, intercoms etc. 12-18vdc £7 ref 1025,
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PREAMP MIXER KIT 3 input mono mixer, sep bass and treble
controls plus individual level controts, 18vdc. inputsens 100mA_£15
ref 1052.

METAL DETECTOR KIT Range 15-20cm, complete with case,
9vac. £8 ref 1022

SINGLE CHANNEL SOUND TO LIGHT KIT Mains operated,
add rythum to your party for only £8 ref 1006.

SOUNDEFFECTS GENERATOR KITProduces sounds ranging
from bird chips to sirens. Complete with speaker, add sound effects
1o your projects for just £9 ref 1045.

GUITARPREAMP KIT Compietewithtone contrals, small enough
to fitin any guitar, based on TLO82 IC, 9-12vdc £8 Ref 1091.

16 WATT FM TRANSMITTER (BUILT) 4 stage high power,
preamp required 12-18vdc, can use ground plane, yagi or open
dipole. £69 ref 1021.

TELEPHONE AMPLIFIER KIT Very sensitive amplifier which
uses a pickup coil (supplied) will let youfollow a conversation with out
holding the ‘phone. £11 ref 1059.

HURMIDITY METER KIT Buids into a precision LCD humidity

*SOME OF OUR PRODUCTS MAY BE UNLICENSABLE IN THE UK

meter, 9ic design, pcb, Icd dispiay and all components included, £49
PC TMMER KIT Four channel output controlied by your PC, will
switch high current mains with relays (supplied). Software supplied
Soyou canprogram the channels to dow hat you want whenever you
want, Mini system config is 286, VGA, 4.1,640k, serial
port, hard drive with min 100k free. £24.99

DIVINING RODS Expensive technology cannot challenge the fool
proofartofwater divining, passed downfrom generation togeneraton,
Seeingls believing. Use in the home, garden, countryside or desert.
ft's divinely simple! £4.99 a pair ref E/f3.

HUGE BUBBLE MAKING KIT Youl be amazed at the the size
ofthe bubbles you can acheive with this bubble making kit. Once you
have gotthe knackitis possible to make bubbles of up to 40 feetlong.
£11.99 ref E/,

FM CORDLESSMICROPHONE This unitisanFMbroadcasting
station In mi . 3t i t with electret condenser
mic+fet amp design resultin maximum sensitivity and broadfrequency
response. 90-105mhz. 50-1500hz, 500 foot range in apen country!
PP3 battery required. £15.00 ref 15P42A.

MAGNETIC MARBLES They have been around for a number of
yearsbutstillgiverise to cuniosity and amazement. A pack of 12 isjust
£3.99 ref GIR20

STETHOSCOPES A fully functioning stethoscope for all those
intricate projects. Enables you to listen to motors, pipes. heartbeats,
walls, Insects etc. £6 ref MAREPS

NICKEL PLATING KIT Proflesional electroplating kit that will
transform rusting parts into showpieces in 3 hours! Will plate onto
steel, iron, bronze. gunmetal.copp er, welded silver soldered orbrazed
joints. Kitincludes enough to plate 1,000 sqinches. You will alsoneed
a 12v supply. a container and 2 12v light bulbs. £39.99 ref NIK39.
SHOP WOBBLERS!Small assembiies designed to take D size
batteries and ‘wobble’ signs about in shopsl £3.99 Ref SEP4P2.
OMRON ELECTRONIC INTERVAL TMERS.

*****NEW LOW PRICES TO CLEARI{]******
Minature adjustable timers, 4 pole c/o output 3A 240v,
HY1230S, 12vDC adjustable from 0-30 secs. £4.99
HY1210M, 12vDC adjustable from 0-10 mins. £4.99
HY1260M, 12vDC adjustable from 0-60 mins. £4.99
HY2460M, 24vAC adjustable from 0-60 mins, £2.99
HY243H, 24vAC adjustable from 0-3 hours. £2.99
HY24018, 240v adjustable from 0-1 secs. £4.99
HY24058, 240v adjustable from 0-5 secs. £4.99
HY24060m, 240v adjustable from 0-60 mins. £6.99
DRINKING BIRD Remember these? hook onto wine glass (sup-
plied) and they drink. standup,drink standup ETC! £4 each Ref EF1
SOLAR POWER LAB SPECIA L You get TWO 6°x6" 6v 130mA
solar cells, 4 LED's. wire. buzzer, switch plus 1relay or motor.Superb
value kit just £5.99 REF: MAG6P8
BUGGING TAPE RECORDER Small voice activated recorder,
usesmicro cassette complete with headphones. £28.99 refMAR29P 1.
PLUG IN ACORN PSU 19v AC 14w , £2 99 REF MAG3P 10
POWER SUPPLY fully cased with malns and o/ leads 17v DC
900mA output. Bargain price £5.99 ref MAGEP9
9v DC POWER SUPPLY Standard plugintype 150ma 9v DC with
lead and DC power plug. price for two Is £2.99 ref AUG3P4.
13.8V 1.9A psu cased with leads. Just £9.99 REF MAG10P3
INFRA RED REWMOTE CONTROLLERS Originallymade for hi
spec satellite equipment but perfect for all sorts of remote control
projects. Our clearance price is just £2 REF: MAG2
MAINSCABLE Precut black 2 core 2 metre lengths ideal for
repalrs, projects etc. 50 metres for £1.99 ref AUG2P7.
COMPOSITE VIDEO KIT. Converts composite video into sepa-
rate H sync. V sync, and video. 12v DC. £8.00 REF: MAG8P2.
UNIVERSAL PC POWER SUPPLY complete with flyleads,
switch, fan etc.200w at £20 REF: MAG20P3 (265x155x125mm).
GYROSCOPE About3* high and an excellenteducational toy forall
ages! Price with instruction booklet £6 Ref EF15
FUTURE PC POWER SUPPLIES These are 235x135x60mm,
4 drive connectors 1 mother board connector. 150watt, 12v fan, iec
inlet and on/off switch. £12 Ref EF6.

VENUS FLY TRAP KIT Grow your owncamivorous plant wlth this
simple iqt £3 ref EF34.

TWEETERS 2* diameter good quality tweeter 140R (ok with the
above speaker) 2 for £2 REF: MAG2PS5 or 4 for £3 REF: MAG3P4
6"X12" AMORPHOUS SOLAR PANEL 12v 155x310mm
130mA. Bargain price just £5.99 ea REF MAG6P12.

FIBRE OPTIC CABLE BUBIPER PACK 10 metres for £4.99
ref MAG5P13ideal for experimenters! 30 mfor £12.99 ref MAG13P1
ROCK LIGHTS Unusual things these. two pieces of rock that glow
when rubbed together belived to cause raintE3 a pair Ref EF29.

3' by 1" AMORPHOUS SOLAR PANELS 14.5v, 700mA 10
watts, aluminium frame, screw terminals, £44.95 ref MAGA45,
ELECTRONIC ACCUPUNCTURE KT Builds Intoan electronic
version Instead of needies| good to experiment with. £7 ref 7P30
SHOCKING COIL KIT Build this littie battery operated device into
alt softs of things, also gets worms out of the ground! £7 ref 7P36.
FLYING PARROTS Easily assembled kit that builds a parrot that
actually aps its wings and flies! 50 m range £6 ref EF2.

HIGH POWER CATAPULTS Hinged am brace for stability,
tempered steel yoke. super strength Jatex power bands. Departure
speed of ammunltionis in excess of 200miles per hourl Range of over
200 metres! £7.99 ref RA.

BALLON MANUFACTURING KIT British made, small biob
blowsinto alarge, longlasting balloon. hours of funl£3.99 ref GI/EIIR

WE BUY SURPLUS STOCK FOR CASH

FREE CATALOGUE

100 PAGE CATALOGUE NOW
AVAILABLE, 45P STAMP OR FREE
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EXPERIMENT

With different interconnecting and loudspeaker cables
With Soniclink custom designed mains cables
By changing resistors and capacitors
With larger power supplies
By applying simple modifications to improve your circuits
By bypassing high value capacitors with higher quality lower values
Purchased from the AP ELECTRONICS CATALOGUE

LEARN

From your experiments
The features which give the best sound quality.
From knowledge gained through reading AP PERFORMANCE AUDIO

MODIFY

Use the knowledge gained from experimentation
And from tips published in AP PERFORMANCE AUDIO
To rebuild your own amplifiers
To improve the sound quality of your system
To get greater enjoyment from your favourite music.

BUILD

Build your own hifi equipment
From the excellent range of AP ELECTRONICS kits

DESIGN

Design the equipment of your dreams
Make your dream come true
With kits & parts purchased from the AP ELECTRONICS Catalogue
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Nick Hampshire takes a look at how
new technaologies being developed
by IBM are rapidly expanding data

storage capacities




veryone who owns and uses a PC will be famiiar

with'the fact that data and programmes are

prnimarily stored on magnetic disk. There are two

basic types of magnetic disk data storage systems;

the so-called fioppy or removabile disk and the fixed
ot hard disk. Both basically function in the same way, but the
fixed disk has much larger capacity.

Fioppy disks usually have data capacities ranging from a few
hundred kilobyles to a couple of megabytes. The average hard
disk on a brand new PC wil, on the other hand, probably now
have a capacity of about 540Megabytes. In this article, we will
be concertrating on hard disks; however, the basic recording
technology is the same for both types of drive.

The hard disk drive was first developed by IBM in 1956 and
was known as the RAMAC {or Random Access Method of
Accounting and Contro). This massive floor-standing drive unit
contained no less that 50 disks, each 24 inches in diameter and
capable of staring 100Kbytes of data, thus giving RAMAC what
was, at the time, the enormous total storage capacity of
SMbytes.

Hard disk driva technology continued to develop at a steady
rate until the late 1970s when another IBM development, the
Winchester drive, was used with early microprocessor-based
computer systems to create the forerunners af today's personal
computers. Since then, PC hard disk capacity has steadily
grown from 1(Mb to 20Mb, 100Mb, and naw 500Mb plus is
commoenplace.

Today, every PC sold, whether a portable or a desktop, will

IBM disk drive manufacture in an A100 clean room

have an inbuilt hard drive, creating a global demand for well over
100million such drives per amnum. The mass production of such
drives, coupled with the relertless application of technalogy, has
meant that the unit price of a drive has remained virtualty
unchanged despite an enormous increase in average drive
capacity.

This means that if we look at a graph of hard disk storage
capacity over time we can see that between 1956 and 1990 the
maximumn drive capacty was increasing at about 30% per
annum but, in 1991, this suddenly increased to an annual rate of
over 60% per annum. Today, companies like IBM are already
producing 3.5 inch disk drives, the same physical size as those
used in the average PC but, with a capacity of 10Gigabytes, at
this rate you could have a 100Gigabyte drive in your PC by the
year 2000 at no more cost than a current generation 1¢Gigabyte
drive.

if you are wondering how much data storage that actually is,
then just think that you can store one hour of full motion video in
about 850Mbytes, so that Is enough storage for over 117 hours
of your favourite fims. Furthermore, the technology will not stop
there; already under development are technigues which will push
the increase in drive storage capacities forward at this rate until
well into the next century. In the rest of this article, we will take a
look at some of these: technologies.

The basics of hard drive operation
To understand some of the problems Involved in designing and
building very high capacity disk drives, it is essential to begin

ELECTRONICS TODAY INTERNATIONAL

13



Automated testing of IBM disk drives

with a look at the basic physics employed in every magnetic disk
drive. Al drives consist of a rapidly rotating disk ccated with a
magnetically sensitive.coating, such as a very thin fim of finely
powdered iron oxide.

Writing data on the disk involves the use of an glectromagnet
mounted on a moveable arm that can track back and forth
across the surface of the disk in a radial direction. This
electromagnet is then used to generate a magnetic fieid on a
very small area of the disk. THis field will align the magneticaly
sensitive particles in the coating in a particular direction, a
direction which can be reversed by aktering the direction of
current flow In the electromagnet. The magnetic domain will
remain set in a particular direction unfit altered by another write
operation,

The data can be read from the disk by simply reversing the
process. When the small magnetic domains on the disk coaiing
pass under the coils of the electromagnet they will generate a
very small current, the direction of which depends o the polarity
¢f the domain.

This process iIs fundamentally the same as that employed to
record music on a common magnetic tape, but with one maicr
difference; the bits recorded on a disk are small spats wherethe
magnetic field has totally saturated the area. In other words, it is
ather off or on. But on a tape, the level of saturation varies with
the wave form being recorded, thus allowing it to sibre a variable
analogue level rather than small dots. This techniqus is nat used
on disk drives because small dots are easier to precisely mad

and write at very high speed.

Having saia this, all the early disk drives used basically the
same type of analogue electronics as a tape recorder, with the
exception of driving the record head in a way which totally
saturated the coating. Such drives are usually referred to as
analogue dick drives.

However, in order to incraase the amount of data stored on a
disk, withcut astually increasing tha disk size or the number of
disks in a drive, it is necessary to decrease the spot size and
thus pack mors spots onto-a given area. This is known as the
areal density. and we have seen this figure increase by a factor
of ten in the last five years to a current level of 0.86Gigabits per
square inch of disk surface and, by the year 2000, this figure
should be in tha region of 10Gigakits per square inch.

Greater areal densites mean smaller spots that are closer
together, and to achieve thic has roeant reducing the head size
and the distance between the head and the platter. This, in
addition to incraasing the sersitivity of the read head because
smaller spots mean weaker induced fields. In order to increase
areal density, research has thus concentrated In three areas -
head miniaturisation, better disk caatings and improved read
electronics.

The resuif has'been the development of what is generically
known as the digital disk driva.

Reliably storing data on disk
If there is one thing a magnetic disk drive must do, it is to store
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both used to store data bits with
alogic ‘1" value, the areas with no
defined polarity store the logic ‘0’
bits. This technique has two
virtues; it permits higner data
density, but most importantly it
allows the disk to be seff-timing.
This is possible because two
successive logic ‘1" bits will be
stored as two successive
domains of opposite polarty
{though, in practice, special RLL
coding ensures that every '1' is
separated by at least one ‘0* and
up to seven ‘0's).

This self timing allows servo-
control techniques to ensure that
varations in disk spin speed wil
not cause any slewing of the
points on a track where the signal
coming from the read head is
sampled. It also allows the system
to automatically compensate for

data reliably ower a long period and with repeated access. Nobody
will want to use a drive which loses a percentage of the data stored
on it. Nobody wants to try retrieving some important document that
has been the result of hours of slaving away over a hot computer
only to find that every few words there is a letter which has
mystenously changed.

What users demand from their disk drive is very high reliatity
over several years of continuous use. Given the enormous amount of
data which is being stored on modem disk drives, ensuring this
reliability is no 2asy task for the designers.

The data is stored on a disk drive as tiny magnetic domains
located in a series of concentric tracks. Rotation of the disk allows
svery dormain on a given track to pass under the head and, by
maoving the head across-the radius of the disk, it is possible to
position the track, and thus read/Awrite data on every track on the

The magnetic domaigs on
each track are created by the
electromagnet in the write head.
When current flows through this
electromagnet coil in one
direction, the damain written on
the disk's magnatic coating is
aligned one way. By switching the
direction of current flow in the coll,
the domain that is written will have
the opposite magnetic.polarity.

This means that the magnetic
coating on the disk can have
three states; ona with no defined
magnetic polarity, and the other
two with defired but opposite
magnetic polartiies. Intuitively, one
would think thaf it was the two
opposite magnetic polarity
domains that are used to store
logic 1, ana Q Lits but ,in practice,
this is not the case

In modem cisk drives, the two
oppasite polarity domains are

the fact that the amount of track
occupied by a given domain on an outer track is much fonger than
that ocoupied by a simitar domain on an inner track (this is because
fast random access of data is very important on magnetic disk drives
and this requires the use of whiat is referred to as constant angular
velocity. This means the use ot concentric tracks which, in a very
simpiified system, would each store the same number of bits, as
opposed to the spiral constant linear velocity track found on a record
or CD wtere the bit spacing aiong the track is aiways the same).

The system electronics connected to the read head is designed
to sample each domain area taice as the disk rotates. The servo
control mechanism which is part of that circuitry will adjust the
sampling rate to closely matchi the domain spacing on the track. This
saves any complex corntrol of drive motor speed and rotationél
position, and also ensures that the sampling electronics can
accuratety detect the peak of any magnetic domain and thus count
the bits along the track.
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Encoding data

As areal densifies increase, the size of individual magnetic
docmains has to decrease. This means weaker induced fields in
the read head and the probability that domains can stari to
overiap one another. The result can be a certain ambiguity as to
whether the data stored at a particular point is a logical zero or a
logical one. This increasing level of ‘noise’ within the data is one
of the major problems facing magnetic disk drive designers as
they attempt to put more and more data onto a disk.

The earliest techniques revolved around the use of emor
correction codes, or ECCs, such as the very widely used Reed
Salomon code. The function of these codes was to hetp the
hardware to reconstruct the original data where any emors
resulting from 'noise’ had occurred.

On later generations of drive, this technique was improved by
use of a further level of coding referred to as Run Length
Limmited, or RLL, coding. This is, as we have already seen, used
tc ensure that not toc many ‘1% or ‘0's fall in succession. To do
this, extra bits are added where necessary, in accordance with
the coding formulae of the specific RLL method eing used. It is
a technique which greatly increases reliability, particularly with
respect to the elimination of clack drift, but it does have the
drawback that it can increase the amount of data stored on a
disk by up to 50%.

The read electronics attempt to sample each domain twice
(the minimum practical sampling rate). These samples are then
used by so-called ‘peak detection’ Circuits to determine whether
the resultant bit is a logical '1’ or ‘0’. However, as one puts the
domalns closer and closer together, there is the additicnal
problem of domains averlapping and thus trying to get the
electronics to dstermine exactly which peak a particuler sample

belongs to. As can be seen from the acoompanying diagram
(Fig.1.), the wave form coming from the read head is no longer
smooth, but disjointed.

The solution to this problem lay in & computational technique
which was first developed by mathematicians working for NASA
in order to clean up very weak signals caming from
interplanetary spacecraft. It is a technique known as Partlal
Response Maximum Likelihood, or PRML, it has revolutionised
disk drive technology and made possble the multigigabyte
drives of today - and the even higher capacity drives of the
coming decade.

PRML and the digital drive

in PRML systems the data from the read channel Is output as a
sequence of 6-bit digital values which corresponds to the
sampling voltages. This sequence of digital values is then fed
into a special purpose processor chip wiich applies the PRML
algorithm and outputs the data to the drive’s data charnel. This
use of digital electronics is the reason why such drives are
referred to as ‘digital disk drives’ as apposad to the alder
technology ‘analogue disk drives'.

Simply, the PRML algorithm is designed to look at a
sequence of samples and then determine whether each pair of
samples belongs to the same peak or to two separate peaks.
This in itself is not that revolutionary; what is, is the fact that the
algorithms can adjust themselves when eors occur, a very
important feature because noise will often adg false peaks as a
result of skewing the samples.

To more closely understand how PRML works, look at Fg.2.
This shows the rather noisy sequence of samples obtained from
the read wave form shown in Fig.1. In this system, narmal
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THE WRITE CIRCUITRY LAYS
DOWN A CONTINUOUS
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PEAKS AND VALLEYS
r ™ TIME
THE READ CIRCUITRY
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THE WRITTEN SIGNAL BASED
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Fig.1 ‘Read signal sampling’
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I r TIME
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Fig.2 PRML sampling with noise

detectable peak values for a logical ‘1’ would be either +3.5volts
or -3.5volts with a permissible error of about 0.5 volts. Whilst a
logical ‘0’ would be Ovolts again with a permissible error of
0.5volt.

The samples shown in this diagram actually represerts a
‘101’ bit pattern but, as can be seen, the third sample has rather
an ambiguous value of -1.5volts, more than ‘0’ but less than ‘1°.
The question is: is this sample the beginning of a new negative
peak which has been attenuated? Or is it a noisy sample caused
by overlapping peaks? In other words, is the bit pattern *101° or
‘1101'? (of course, the system would reject this interpretation
because the peaks will always alternate between positive and
negative, but this would still not ensure that the comrect bit
sequence could be determined).

Whereas the analogue peak detection system simply
matched voltages to thresholds in order to determine the
presence or absence of peaks, PRML will not determine whether
a given sample is a peak until it has received perhaps five or six
subsequent samples. Only then will it compute the peaks by
means of a method involving calculating the partial errors which
occur with the interpretation of each sample as well as those
preceding and following it.

The addition of very high-speed PRML processing efectronics
into modern disk drives has thus enabled areal density 1o be
increased enormously and should, given improvements in both
processing hardware and PRML software, allow continued increases

in density at 60% per annum for at least another ten years.

However, this is not the only advantage of using PRML. The fact
that the software can be made to be self-adaptive means that it can
be individually tuned to optimise the behaviour of each drive. This
overcomes the slight variations between units that are inevitably
Introduced during manufacturing. This factor should help minimise
failure rates, much to the users’ delight, and manufacturing reject
rates which should not only please manufacturers but also help keep
drive prices down.

The year 2000 and technology limitations
Researchers at companies like IBM are confident that they can
continue increasing areal denstties on magnetic disk drives using
current technology untit about the year 2000. By then we should see
densities of up to 10Gigabits per square inch and maximum 3.5inch
format disk drive capacities of around 100Gigabytes.

However, as the heads get smaller to miatch the smaller magnetic
dot size, the read back signal also decreases. As It gets smaller, it
eventually reaches a level whers the amount of noise in relation to the
signal makes it impossibile to accurately extract the data. With
conventional MR head technology, engineers expect to reach this
point in about four years' time.

The acoeleration in development of technology means that there
is less and less time to develop new technologies if the mormentum
is to be continued. 1t is not surprising therefore that IBM, who are
probably the world's technology leaders in hard disk drives, have
already designed a new head which overcomes these problerms and
will allow continued development until about 2005.

The new head technology developed at IBM's huge Aimaden
Ressarch Centre in San Jose, Califomia, is known as the Giant MR,
or Spin Valve Head. This head is based upon very advanced physics
and is at least five times more sensitive than the MR head, thus
alowing a further considerable decrease in both head dimensions
and magnetic dot size.

The Giant MR head shoukd, according to current research,
enable engineers to produce-drives with areal densities of between
20 and 30Gigabits per squars inch, which will equate with 3.6inch
format drives having a capacity of about 1000Gigabytes. Not
surprisingly there is an enonmious R&D effort currently being
expended by the major disk drive producers to achieve this target.

This research is also looking at improving the PRML
techniques, the read electrorics and the magnetic coating on the
disks. Already, as far as the disks are concerned, designers are
moving away from aluminium disks to glass disks which -
surprisingly - are more robust and permit a much smoother and
thinner magnetic coating.

However, as we approach about 2005/6, disk drive designers
will, assuming a continued 60% annual increase in areal density
between now and then, reach a physical fimit to any further
increase. This limit is known as the super paramagnetic limit and is
reached when the bit size equals the smallest magnetic domain in
any known material. This means that magnetic disk drives will not
be able to have areal densities above about 80Gigabits per square
inch,

Of course, in order to prcduce magnetic disk drives with areal
densities as high as 30Gigabits per square inch will require - in
addition to further development of existing technologies - the
creation of a lot of new technologies, such as new types of
spindle motor and head actuators.

As the distance betweenytracks, and the individual bits on a
track, becomes smaller, so conventional motors and actuators will
prove unable to deliver the viery smooth and fine movements
necessary. The solution lies 1 an entirety new technology known
as micro-mechanics. A technology which uses semiconductor
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manufacturing techniques to construct mechanical devices -
indeed whole machines which are truly microscopic in size.

Micro-mechanical components for the disk drives of the future
are already being developed by IBM and others. Probably the first
application will be the use of an actuator mounted on the head
am which will finely adjust the position of the head and thus allow
it to be very accurately positioned over very narrow tracks on the
disk.

The ultimate goal is to use micro-mechanics for virtually all the
mechanical components of a disk drive, including drive motor,
head actuator and even the disk itseff. The alm is the production
of ultra-miniature drives, with very high capacity, which are little
bigger than a conventional IC package.

indeed, IBM are already some way down the line in developing
such drives and, at the recent Comdex show in Las Vegas, they
unveiled a prototype one inch disk drive that made extensive use
of micro-mechanics. Within a few years, such drives, capable of
storing at least several hundred Magabytes of data, will be
commercially available. It is envisaged that they will be used in
devices such as digital cameras, personal digital assistants,
Internet connectable mobile phones, etc.

Beyond the magnetic disk.

The super-paramagnetic limit may impose an upper boundary on
the areal density, and thus the total storage capacity, of magnetic
disk drives, but there are plenty of other data storage technologies
waiting in the wings. Contenders are mutlti-layer optical disks, 3-D
holographic memories and, right at the very top, the abllity of the
atomic force microscope to store data by moving individual atoms.

The AFM is probably a very long way off from any practical
implementation, but we could well see multi-layer optical disks
and holographic memories in use commercially within the next
couple of years.

Already we are familiar with CD-ROMs; these hold about
640Megabytes of data but, by stacking two or more layers of data
containing tracks one above the other and then reading them
using an optical system which can focus on one layer at a time, it
is possible to greatly increase the storage capacity of such disks. it
is also possible to decrease the spot size, and thus increase the
amount of data stored on a disk, if we can also decrease the
wavelength of the light beam used to read the data. Hence the
quest for a blue, or ultra-violet, semi-conductor laser.

IBM have demonstrated a blue semiconductor laser based
around a frequency doubler crystal and have also recently
demonstrated a multi-layer disk. These two technologies should
make it possible to store tens of Gigabytes of data on a CD-ROM
type disk by the end of the century. These are technologies which
are applicable to both read only and read/write type disks.

However, there is a practical limit to the number of layers and
also a limit on dot size imposed by the wavelength of fight. This
means that, as with magnetic disks, there is an upper limit to the
data storage capacity of optical disks which employ conventional
storage techniques. But this limit can be overcome by taking a
fundamentally different approach; the use of holography.

Holographic data storage devices, whether based on a rotating
disk or an optically scanned block should, in theory, be capable of
storing hundreds of gigabytes of data, and what is even more
important randomly accessing and retrieving that data at rates of
Gigabits per second.

At the moment, holographic memories only exist as
experimental systems and there are still problems with finding a
reliable storage medium which is stable enough to keep the data
for a long time, not to mention the development of a sensitive
enough read detector. However, a couple of small Calfifomia start-

up companies are expected to launch holographic memories
within the next year. These are 3-D holographic disks based
around a 100 micron thick polymer film and capable of storing
data at a density ten times that of a CD. One of them is even
working on a trillion bit storage device - that's 200 times the data
stored on a conventional CD-ROM.

All photos courtesy of IBM

MR heads

The MR or magneto resistive head was one of the key
technologies behind the Introduction in the early 1990s of the first
1Gigabyte 3.5inch hard disk drive. It has enabled designers to
greatly increase areal densities while at the same time substantially
reducing the number of head and disk components.

Higher areal densities and fewer components have made it
possible to produce very small disk drives for use in portables
(these are usually 2.5inch format drives). This is because fewer
components mean that the drive needs less power to operate
and, of course, can be made much smaller. These factors have
brought about an explosion in demand for both portable systems
and high capacity desktop systems.

The MR head was developed by IBM at their Aimaden
Research Centre in San Jose, California, and first used in a
commercial product in 1991. Such heads are now used in all very
high capacity drives and IBM are currently producing over 100
milion MR heads per annum all of which go into IBM
manufactured drives.

The individual head measures no more than a few square
milimetres and is less than a milimetre thick. It is mounted at the
end of a thin and very fiexible actuator arm which moves the head
radially across the surface of the rotating disk. The flat area of the
head is very carefully machined with special grooves to create an
alr bearing which ensures that the head floats at just 2 or 3 micro
inches above the surface of the disk (this is very close and
equivalent to between 200 and 300 atomic spacings).

The actual read/write heads are fabricated using thin film
technology on the vertical face at one end of the head (see the
photomicrograph on this page). The MR head's basic design
consists of a separate read and write element which are formed
over each other and sharing common material layers. The write
element is a thin film inductive head. The read element Is a thin
alloy film, usually NiFe, which exhibits a change in resistance in the
presence of a magnetic field, the MR effect.

This optimised design not only has the smaller geometry
required for high areal density disks but it is also much easier to
build than conventional inductive heads that must perform both
read and write functions. This is because the design requires
fewer copper coils, material iayers, photolithographic masking
operations, and head tolerance controls. The result is higher
processing ylelds, greater reliability and reduced cost.

Note that the shielding layers are used to protect the MR
element from other magnetic fields. The second shield also
functions as one pole of the inductive read head, thus giving rise
to the term ‘merged MR head’.

The main diagram (fig.3) accompanying this text box is an
idealised 3-D representation of a merged MR head. The bulk of
the head with its air bearing grooves Is not shown; what the
diagram represents is the end of the head with the thin film read
and write structures. The 3-D view is looking at the head from the
plane of the rotating disk.

The way that this head works is shown in the diagram
above (fig.5). It shows the inductive element writing bits of
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information as magnetically biased regions within radialty
concentric areas, or tracks, that are subsequently read by the
MR sensor. The presence of a magnetic transition, or flux
reversal, between bits causes the magnetisation in the MR
sensor to rotate. This rotation can be detected directly as a
resistance change by a precision amplifier, which then
produces a stronger signal that relays the information to the
disk drive's electronics channel.

As areal densities approach 1Glgabit read head noise starts
to become a problem. In the current top range drives
produced by IBM, the MR element is a strip of Nickel Ferrite
Just 300ANngastroms thick. The problem with making such a
head is how to stabilise the magnetic domains so as to

produce a clean, noise-free read back signal.

What IBM hava done, in a patented technique, is produce
what is known as a ‘soft adjacent layer’, or SAL, biased MR
sensor structure. What this means is that by passing
electricity through the MR sensor they can create a magnetic
field that interacts with the magnetisation of the underlying
soft film. This transverse biasing ensures that the magnetic
rotation of the MR film occurs at an optimum angle with
respect to the sense current, producing the preferred linear-
responsive MR signal. To maintain the MR sensor’s stability
and to suppress magnetic domain noise, a longitudinal bias
is also applied by an additional structure, the exchange-blas,
or -hard-bias, layer.
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{fig.6) Reduction in MR head size

By scaling down MR heads (fig.6), it should be pcssible
to increase areal densities to about 10Gigabits per square
inch. This will be achieved by using progressively thinnar
magnetic films together with narrower MR elements.
However, around the year 2000, designers expect to reach a
limit to further reduction in size and thus a limit to further
increase in areal densities.

The year 2000 is less than 2000 days away; little enough
time to develop a new technology, so it is hardly surprising
that IBM have already developed their technology which will
succeed MR and allow them to push towards the ultimate
boundary In magnetic disk technology, the so-called super
paramagnetic limit. This is dictated by the physics of
magnetic recording and lies at an areal density of just over
100Gigabits per square inch. A limit which developers expect
to reach in about 2010.

The IBM technology designed to succeed MR is kncwn as a
‘Giant MR’ or ‘spin valve head' (fig.4), where spin valve -elers to
the direction of electron spin. In this type of head, the R stripe
is replaced with a multi-layer structure which form two MR
stripes, a cobalt layer whose magnetic domains are firmrty pinned
in one direction by the bias film, a very thin copper spacer, and a

second MR layer made from nickel ferrite whose magnetic
domains are free to rotate o1e way or the other as the
transitions pass under the haad.

if the magnetic domains n the pinned layer are aligned in
opposite directions to the free layer, the electrical resistance is
high. if they are aligned in the same direction, it is much lower.
Therefora, as the transitions pass under the head, the magnetic
vector in the free laye- rotates one way or the other, thus
changing the resistance. Read back signals from the Giant MR
head are some five times higher than current MR heads and
thus able to cope with the very small magnetic domains found in
high areal density disks.

The above short review of disk drive head technology shows
how the creation of the head unit is a fusion of advanced
physics, and some really lezding edge manufacturing
technolcgies. It is this fusior coupled with an ongoing enormous
investment in researc), development and manufacturing
capabilites which will ensure that the data storage capacity of
magnetic disks will continue to increase at a compound growth
rate of €0% until at least the year 2010. After that, we are
probably looking at the use of entirely new technologies such as
bulk holographic memories.
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Robert Penfold looks at ways
of stopping thieves making off

with your PC

heft of all sorts seems to have been a growth

industry in recent years, but the rise in computer

thefts has been particularly steep. Sometimes a

large number of computers are stripped of their

memory modules and micro-processors in well
planned raids. More usually though, complete computers are
removed, together with any expensive peripherals such as
laser printers and modemes, in relatively quick, small-scale
raids. Some disappear as a result of opportunist crime.

Any premises which contain expensive computer equipment
should obviously have the usual security measures to make life
difficult for would-be burglars. With larger electronic goods
such as computers, it is possible to provide increased security
by fitting them with their own built-in alarm. Thieves could still
make off with the goods, but they would presumably be
reluctant to carry off computers that were producing a loud
alarm sound! A built-in alarm should certainly be sufficient to
see off opportunist thefts.

The simple alarm featured here is intended for use with PCs
and it simply plugs into any unused expansion slot. However,
as the circuit is completely self-contained, and is not
dependent on the PC for power, there should be no difficulty in
adapting it to suit other computers and (possibly) other major
items of computer equipment.

Under standby conditions, the alarm consumes no
significant power, and it can therefore be powered from a PP3
size battery for the “shelf-life” of the battery. For modern high-
quality batteries, this is usually a few years. If the PC is moved,
the alarm is triggered by a “trembler” switch, which is a form of
mercury switch. Once triggered, the alarm can only be
switched off by opening up the computer and disconnecting
the alarm circuit from the battery. The alarm sound is a piercing
frequency modulated tone provided by a ceramic resonator.

How It Works

The block diagram of Fig.1 shows the general make-up of the
PC alarm. As pointed out previously, the trembler switch is a
form of mercury switch. With a normal mercury switch there
are two electrodes in a roughly half-filled reservoir of mercury.
With the switch at some angles the mercury touches both
electrodes and provides a contact between them. At other
angles, only one electrode is touched by the mercury and
there is no electrical connection between the electrodes.

A trembler switch is a variation on this arrangement. They
vary somewhat from one type to another, but the general
scheme of things is to have two intricately shaped electrodes
at the centre of a slightly less than half-filled reservoir of
mercury. if the switch is held still, the mercury will fail to touch
both electrodes, regardiess of the switch'’s orientation.
However, the mercury only just fails to bridge the electrodes
when the switch is stationary, and it only takes slight
movement to send waves through the mercury that result in
the switch closing momentarily.

Although this alarm will work properly using an ordinary
mercury switch, a trembler switch is the more convenient in
use. With an ordinary mercury switch it essential to mount the
switch so that it is switched off, but only just. Then, hopefully,
any movement will cause it to close at least momentarily. A
trembler switch can be mounted with any orientation, and will
give the desired effect.

The trembler switch drives a simple latch circuit. A
momentary switching action from the trembler switch results
in the latch being activated, and it then turns on an electronic
switch. Even when the trembler switch returns to the “off”
state, the electronic switch remains switched on. The
electronic switch is used to activate a simple audio alarm
generator circuit which provides a frequency modulated

TREMBLER
SWITCH

ELECTRONIC LF

LATCH SWITCH

OSCILLATOR

LOWPASS
FILTER

vco

CERAMIC
RESONATOR

Fig.1. The PC alarm block diagram
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{warbling) alarm sound.

A low frequency oscillator provides the frequency
modulation. The output signal from this oscillator is a roughly
squarewave type, which would switch the tone generator
between two frequencies. This would give a reasonably
effective alarm sound, but better results are obtained if the
pitch of the tone is swept up and down. This is achieved by
feeding the modulation signal to the tone generator via a
lowpass filter. This filters the squarewave signal to prcduce a
roughly triangular modulation signal.

The basic audio tone is produced by a v.c.o. (voltage
controlled oscillator). As the modulation voltage varies up and
down, the output frequency of the v.c.0. varies up and down
in sympathy with it, generating the required alarm sound. The
available output current from the v.c.o. is quite small, but it is

adequate to produce high volume levels from a cased ceramic
resonator.

Fig.2 shows the circuit diagram for the PC alarm. The latch
is based on TR1 and TR2, and as TR2 provides an open
collector output, it also acts as the electronic switch. Under
standby conditions there is no base bias to TR1, and it is
therefore fully switched off. TR2 does not receive a base
current either, since it can only be switched on via a current
from the collector of TR1. S1 is the vibration switch and, when
this is activated, it provides a strong base current to TR1. TR1
then switches on and, in turn, provides a strong base current
to TR2. TR2 supplies virtually the full supply potential to the
alarm generator circuit connected in its collector circuit.

The latching is provided by R5. Under standby conditions
R5 cannot provide a base current to TR1 because TR2 is
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Fig.2. The PC alarm circuit diagram

ELECTRONICS TODAY INTERNATIONAL




operations. The lowpass filtering is provided by
R9 and C4. R8 attenuates the modulation signal
slightly, and prevents an excessive amount of
modulation. The modulation signal is coupled to
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IC1 via protection resistor R7.

The alarm generator should work quite well
with the specified component values, but it is
often worthwhile “tweaking” one or two circuit
values in order to obtain optimum results from
the particular ceramic resonator you are using. In
this case it might be possible to obtain a higher
sound level by altering the value of R6 so as the
give an output frequency range that precisely
matches the optimum response of the resonator.

The quiescent current consumption of the
unit is negligible, since the only current flow is
leakage through C1, TR1, and TR2. This should
be less than one microamp. Only about 8
milliamps is consumed when the alarm is
activated. A PP3 size battery is able to supply
these modest needs. The battery life is equal to
the battery's shelf life, and it might be worthwhile
using one of the “high power” varieties which
have very long shelf lives.

Construction

The stripboard component layout for the PC
alarm is shown in Fig.3. The board has 43 holes
by 32 copper strips. This must be cut from one
of the larger standard sizes in which the board is
sold. Cut along rows of holes and then file the

Fig.3. Component layout for the stripboard panel

rough edges to a neat finish. Then make the 24
breaks in the copper strips, as detailed in the
underside view of the board (Fig.4). The breaks

switched off. R5 does provide a base current to TR1 when S1
is activated and TR2 switches on. R2 will hold TR1 in the “on”

state even when S1 opens again and TR1 is no longer
supplied with a base current via S1 and R1. Thus, TR1 and
TR2 hold each other in the “on” state, and the required
latching action is obtained.

There is a potential problem with this type of latch circuit in

that it is extremely sensitive, and easily triggered by electrical

noise. Inside the average computer there is likely to be quite a

high level of electrical noise. The values of the resistors in the
circuit, particularly R2 and R3, have been made quite low in
value in order to keep the sensitivity of the latch quite low.

This should avoid problems with spurious triggering each time

the computer is switched on or a disk drive is accessed!

A CMOS 4046BE “micro-power” phase locked loop (IC1) is

used as the basis of the alarm generator. In this case only the
v.c.0. section of the 4046BE is utilized, and no connections
are made to the other stages. C3 and R6 are the timing
components, and the modulation signal is applied to the
v.c.0.s control input at pin 9. LS1 is the ceramic resonator,
which provides very high efficiency at the fairly high output
frequency range of IC1 (around 1.5 to 4kHz).

The low frequency modulation signal is provided by a
simple astable circuit based on two of the four 2 input NOR
gates in IC2. C5 and R10 are the timing components, and

they set the operating frequency at around three to four hertz.

The other two gates of IC2 are unused, but their inputs are
connected to the positive supply rail to prevent spurious

can be made using the special tool, or using a
hand-held twist dirill bit of about 5 millimetres in
diameter. Make sure that the tracks are properly cut across
their full widths, but do not cut so deeply into the board that it
becomes damaged.

Then start adding the components and link-wires, working
methodically across the board. The link-wires are made from
22 or 24 s.w.g. tinned copper wire or, as they are all quite
short, the trimmings from the resistor and capacitor leadout
wires may well suffice.

S1 is an unusual component which has just one leadout
wire. This wire is soldered to the board in the normal way. The
other connection is made to S1's metal casing and a short
insulated lead is used to connect the case to the appropriate
point on the stripboard panel. The case seems to be made
from a metal that readily accepts solder and there should be
no difficulty making this connection provided the case and the
end of the leadout wire are tinned with solder first.

The 4001BE and 4046BE are CMOS integrated circuits,
and as such are vulnerable to static charges. They must be
fitted in holders, but should not be piugged into their holders
until all the soldered connections have been completed. Both
devices should be supplied in some form of anti-static
packing and they should be left In their packing until it is time
to fit them onto the board. Try to handle the pins as little as
possible and avoid any obvious sources of static electricity.

LS1 must be a cased ceramic resonator, and not a non-
cased resonator or an ordinary moving coil loudspeaker. A
non- cased resonator will give too little sound output and the
circuit has insufficient output current to drive an ordinary
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Fig.4. Underside of the stripboard panel

® 0 6 ¢ o ¢ 68 8 v v e T e E e s 60 000

loudspeaker at reasonable volume. The leadout wires will
probably red and black, but this is not a polarised component
and it can be connected to the board either way round.

On the prototype LS1 is mounted to the circuit board.
Most type require 8BA fixings, but some take 6BA bolts. The
retailer’s literature should give details of the mounting
requirements. Obviously there will be some loss of sound
level with the resonator inside the computer. Many computers
have fairly open cases which still allow plenty of sound to
pass through to the outside world. With computers that have
cases which are largely sealed-up it would be better to
mount LS1 on the exterior of the case. A couple of insulated
extension leads will then be needed in order to connect LS1
to the circuit board.

The board is designed to plug into an unused expansion
slot. The columns of holes on the right-hand side of the
board (as viewed in Fig.3) fit into the expansion slot, but it
might be necessary to file the board down slightly in order to
get it to fit into the edge connector. Also, the copper strips
must be removed from the part of the board which fits into
the edge connector. This can be done by carefully cutting
them away with a modelling knife. Aternatively, the board can
simply be “Blu-Tacked” to (say) one side of the power supply
box.

The battery can be fitted to the circuit board in the vacant
area to the side of LS1. It can be fixed in place with a blob of
“Blu-Tack” or a double-sided adhesive pad. Obviously, care
has to be taken when connecting the battery, or you might
vibrate the board and trigger the alarm. The vibration switch
is not highly sensitive, and | found it quite easy to get the
alarm up and running.

There is potentially a more difficult problem in that some
computers require a fair amount of wrestling in order to get
the outer casing back on. With such computers it could be

difficult to get the outer casing in place without
triggering the alarm. Also, some computers are used
in positions where they tend to get the occasional
knock, which could obviously resuit in a lot of false
alarms. Having to occasionally remove the
computer’s outer casing, reset the alarm by
disconnecting the battery and then reconnecting it
again and then replace the outer casing is clearly not
a very satisfactory state of affairs.

The solution to the problem is to fit an on/off

| switch on the rear of the case. Most PCs have some

blanking plates on the rear panel, covering unused
cutouts for D type connectors. It should be possible
to mount a small switch on one of these. For obvious
reasons, a key-switch is preferable to ordinary slider
switches, toggle types, etc.

Testing

Initially the unit should be tested outside the
computer. When the battery is connected the alarm
should not sound, but it should do so almost
immediately if the unit is moved. Note that it takes a
second or so for the capacitor in the lowpass filter to
get up to its normal working charge voltages and for
the alarm sound to settle down properly. If the unit
works properly, install it in the computer and give it a
final check before replacing the computer's outer
casing.

Resistors
~ (0.25 watt 5% carbon film)
R1 - 3k9
R2 1k
R3 2k2
R4 1k5
mmh off)
R8 - 680k
R9 820k
R10 ™ .
Capacitors
C1 10u 25V axial elect
c2 2u2 50V axial elect
Cc3 1n polyester
Cca 4qu? “ radial elect
cs5 220n polyester
Semiconductors
TR1 BC3549
TR2 BC559
IC1 4046BE
Ic2 40C1BE
Miscelaneous
St Vibration switch (Maplin UK57M)
B1 9 volt (PP3 size)
LS1 Cased ceramic resonator
0.1 inch pitch stripboard 43 holes by 32
strips,battery connector, 14-pin d.i.l. i.c.
holder, 16-pin d.i.l. i.c. holder, wire,
solder, etc.

ELECTRONICS TODAY INTERNATIONAL

25




Is your PCB des:gn package not
quite as "professional” as you
thought? Substantial trade-in
discounts still available.
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8 CAVANS WAY,

BINLEY INDUSTRIAL ESTATE,
COVENTRY CV3 2SF

Tel: 01203 650702

Fax: 01203 650773

Mobile: 0860 400683

| TR
(Premises situated close to Eastern-by-pass in Coventry with easy access
to M1, M6, M40, M42, M45 and M69)

OSCILLOSCOPES
Gould 0S3000/ADVANCE 3000 — 30MHz Dualch..............oiiiiiiiiiinn
Gould 5110 — 100MHz Intelligent oscilloscope.....................
Hewilett Packard 1740A, 1741A, 17744A, 1OOMHz dual ch.
Hewlett Packard 1707A, 1707B — 75MHz 2ch
Hewlett Packard 1980B - 100MHz, 2 Channel, HPIB Prog‘ble
Hewlett Packard 54201A - 300MHz Digitizing .............
Hewlett Packard 54501A - 100MHz - Digitizing 4 channel
Hewlett Packard 54100D - 1GHz Digitizing ..
Kikusui COS 6100 - 100MHz, 5 Channel, 12 Trace.
Lecroy 140 - 100MHz - D.S.0.4 Channel........
Nicolet 3091 - LF D.S.O..................
Philips PM 3315 - 60MHz - D.S.O. .. .
Phillips 3211, 3217, 3240, 3243, 3244 3261
3262 (2¢h 4 4Ch) ..o
Philips PM 3295A - 400MHz Dual Channel
Philips PM 3295 - 350MHz Dual Channel.
Tektronix 468 - 100MHz - D.S.O.........
Tektronix 2213 — 60MHz Dual Channel
Tektronix 2215 60MHz dual trace ........... - — N—
Tektronix 2235 Dual trace 100MHz (portable) ......
Tektronix 2335 Dual trace 100MHz (portable) ...
Tektronix 2225 — 50MHz dualch ...............
Tektronix 464/466 — 100MHz An storage..
Tektronix 465/465B — 100MHz dual ch.

........ from £125 to £350
.£1950
...£1500

from 2350
...from £350

Tektronix 475 - 200Mhz Dual Channel.................cooiiiiiiiiiiiiiiiciniecicieana £475
Tektronix 7313, 7603, 7613, 7623, 7633, 100MHz 4 ch.. from £300
Tektronix 7704 —250MHZ 4 €h ... from £650
Tektronix 7904 — SOOMMZ ... oot inan from £850
Telequipment D68 - 50MHz Dual Channel .£200

Other scopes avallable too .

y SPECTRUM ANALYSERS

Advantest 4133B — 100KHz - 20 GHz ..
Alitech 727 — Spec. Analyser 22.4 GHZ with
Alitech 70727 — Tracking Generator (10KHz — 12.4 GHz)
Advantest 4133B - 10KHz - 20GHz with Extemal Keyboard ........................... £7995
Eaton/Alitech 757 — 10KHz — 22 GHz... —r
Hewilett Packard 3580A — -5Hz-50KHz. vins
Hewlett Packard 3709B - Constellation Analyser with 15709A High Impedance
Interface (As New)... S —— £6750
Hewlett Packard 182T wi (10
HP 3582A - 25KHz Analyser, dual channel.................. .
Hewlett Packard 35601A - Spectrum Analyser Interface.........
Hewlett Packard 8754A - Network Analyser 4 - 1300MHz ...
Hewlett Packard 853A with 8559A - (0.01 — 21GHz).
Hewilett Packard 8565A - (0.01 — 22GHz) ...... - ——
Hewlett Packard 141T + 8552B + 8555A - (10MHz = 18GHz)
Hewlett Packard 8756A - Scalar Network AN (10MHz — 18GHz)..
Hewlett Packard 8505A - Network Analyser (S00KHz — 1.3GHz)
Hewlett Packard 3562A Dual Channel Dynamic Sig. Analyser
Hewlett Packard 8590A 15 10KHz-1.5 GHZ..
Marconi 2370 -~ 110MHz
Marconi 2371 — 30KHz - 200MHz
Polrad 641-1 — 10MHz ~ 18GHz...
Rohde & Schwarz - SWOB 5 Polyskop 0.1- 1300MHz
Schlumberger 1250 - Frequency Response Analyser
Tektronix 27109 Khz - 1.8GHz...............ooo.
Tektronix 496P - 9KHz - 1.8GHz (Programmable)...

MISCELLANEOQUS

ANRITSU ME 462B DF/3 Transmission Analyser ...............
Anritsu MG642A Pulse Pattem Generator................. - )
Datalab DL 1080 Programmable Transient Recorder ....................ooiiiiini
Datron 1061 - Precision Multimeter ............................
Dyanpert TP20 Intelliplace — Tape peel Tester — |mmacualte condmon
E.I.P. 548A - Frequency Counter (26.5 GHz)... .

EIP 331 ~ Frequency counter 18GHz
Farnell SSG-520 Signal Generator (520 MHZ)...
Farnell TTS 520 Transmitter Test Set ..............
Farnell TSV 70 Mkil Power Supply (7OV-5A or 35V-10A) .....
Ferrograph RTS-2 Audio Test Set with ATU 1............ .
Heiden 1107 — 30V-10A Programmable Power Supply (IEEE) ... R
Hewlett Packard 4953A - Protocol Analyser........................ R—
Hewlett Packard 3437A System voltmeter
Hewlett Packard 3456 A Digital voltmeter ...
Hewlett Packard 5420A Digital Signal Analyser
Hewlett Packard 8011A Pulse gen. 0.1Hz-20MHz ...

Hewlett Packard 8620C Sweep oscillator mainframe ...
Hewlett Packard 8750A Storage normaliser..............
Hewlett Packard 8684A 5.4GHz to 12.5GHz Sig-Gen......
Hewlett Packard 5356A — 18GHz Frequency Converter head .....
Hewlett Packard 432A — Power Meter {with 478A Sensor) .......

Hewlett Packard 435A or B Power Meter (with 8481A/8484A) .
Hewlett Packard 3438A Digital multimeter ....................
Hewlett Packard 6181C D.C. current SOUMCe ...................cccmmminciainns
Hewlett Packard 3711A/3712A/3791B8/3793B Microwave Llnk Analyser

L

Hewlett Packard 5385A Frequency Counter - 1GHz - (HP1B)
with OPTS 001/003/004/C05 ..
Hewlett Packard 6623A Triple output system power supply
Hewlett Packard 3586A Selective level meter.......................
Hewlett Packard 3325A - 21MHz Synthesiser/Function Gen.
Hewlett Packard 8152A - Optical Average Power Meter .

Hewlett Packard 8158B - Optical Attenuator (OPTS 002 + 01 1) o m——————— £1100
Hewlett Packard 3488A - HP - 1B Switch control unit
{various Plug-ins available)... ..£650

Hewlett Packard 3581C - Selechve Voltmeter .
Hewlett Packard 8660D - Synthesised Sig Gen 10 K Z 2.6 Ghz
Hewlett Packard 4192A - L.F. Impedance Analyser (SHz ~ 12MHz)
Hewlett Packard 4261A - L.C.R. Meter (Digltal)
Hewlett Packard 42718 - L.C.R. Meter (Digital)

HEWLETT PACKARD 6261B
Power Supply 20v-50A £500 Discount for Quantities

Hewlett Packard 4342A - *Q" Meter ...
Hewlett Packard 4954A - Protoco! Analyser .........
Hewlett Packard 8116A - Pulse/Function Generator (1 MHz — 50MHz) ..
Hewlett Packard 8349B - Microwave Broadband ‘Amplifier’ (as new) 2 — 20GHz£4700
Hewlett Packard 8350B - Sweep Oscillator Mainframe (various Plug-Ins available) exira.£2650
Hewlett Packard 8656A - Synthessed Signal Gen (100KHz ~ 990MHz)................ £1750
Hewilett Packard 8683A - Microwave Signal Gen (2.3 6.5GHz)..... .....£3500
Hewlett Packard 8901B - Modulation Analyser (150KHz ~ 1300MHz)
Hewlett Packard 8903A - Audio Analyser (20Hz ~ 100KHz)..
Hewletl Packard 3455A 61/2 Digit M/Meter (Autocal).................-..
Hewletl Packard 4948A - (TIMS) Transmission impairment M/Sel
Hewlett Packard 8601A - Generator/Sweeper (110 MHZ)............
Hewletl Packard 8165A - 50 MHZ Programmable Signal Source.
Hewlett Packard 3746 A - Selective Level Measuring Set
Hewlett Packard 6002A - Autoranging P.S.U. 50V - 10A ..
Hewlett Packard 8403A - Modulator ...............
Hewlett Packard 334A - Distortion Analyser
Hewlett Packard 339A - Distortion Measuring Set.
Hewlett Packard 5314A - (NEW) 100MHZ Universal Counter ..
Hewlett Packard 5350B - (NEW) 20GHZ - Microwave Freq. Counter
Hewlett Packard 3708A Noise + interferance Test Set...
Hewlett Packard 6623A - Triple Qutput system P.S.U.
Hewilett Packard 3581C Selective Voitmeter...
Krohn-Hite 2200 Lin/Log Sweep Generator ..
Krohn-Hite 4024A Oscillator............... =
Krohn-Hite 6500 Phase Meter...................
Marconl 2432A 500MHz digital freq. meter .
Marconi 2337A Automatic dist. meter.. e
Marconi - 2019A - 80KHz - 1040MHzZ - Synlheslsed Srgnal Generator..
Marconl2305 Nodulation Meter.................
Marconl 2871 Delta Comms Anal/ser —
Marconj 6500 Automatic Amplitude Analyser
Philips PM 5167 10MHz functiongen.......
Philips PM 5565 - Waveform Monitor ..
Philips PM 5567 - Vectorscope .
Philips PM 8226 - 6 Way Pen Recorder
Phillips 5190 L.F. Synthesiser (G.P.1.B.) .....
Phillips 5390 Programmable R/F 'Signal Gen (1020 MHZ)..
Phoenix 5500A - Telecomms Analyser with various Interface Options ..
Racal Dana 9242D Programmable PSU 25V-2A. .

Racal Dana 9246S Programmabk PSU 25V-10A
Racal Dana 3100 40-130MHz synthesiser.........
Racal 1992 - 1.3GHz Frequency Counter.
Racal Dana 9081 Synth. sig. gen. 520MHz
Racal Dana 9084 Synth. slg. gen. 104MHz
Racal Dana 9303 True RMS/RFevel meter............
Racal Dana 9917 UHF frequency meter S60MHz..
Racal Dana 9302A R/F millivoltmeter (new version)....
Racal Dana 9082 Synthesised am/fm sig gen (S20MHZ)..............c...ooooiniin £500
Racal 39301A - True RMS R/F Millivoitmeter .

Racal 9921 - 3GHz Frequency Counter .
Rohde & Schwarz - Scud Radio Code Test Set.
Rohde & Schwarz SUF 2 Noise Generator......
Schlumberger S.I. 4040 Stabilock - High accuracy 1GHz Radio Test Set..
Schiumberger 4923 Radio Code Test Set =
Schlumberger 2720 1250 MHz Frequency Counter
Systron Donner 1702 Synthesised Sig. Gen 1GHz ...
Systron Donner 6054B or D 186GHz or 24GHz Freq. Counter .
Telequipment CT71 Curve Tracer..........cocccceiiieiioienninnns
Tektrcnix TM5003 + AFG 5101 Arbllrary Function Gen..
Tektronix 1240 Logic Analyser ... .
Tektronix 1480 Waveform Monmr ......
Tektronlx 651 HR Monitor..... ...c....c.......
Tektronix DAS9100 ~ benes Logic Analyser
Tektronix — Plug-ins — many awailable such as SC504, SW503, SG502,
PG508, FG504, FG503, TGS501, TR503 + many more.
Tektronix 576 - Curve Tracer (with Test Fixture)
Tektronix AM503 + TM501 + PE302 - Current Probe Amplifier.
Tektrenix PG506 + TG50 + SGS03 + TM503 - Oscilloscope Calibrator
Tektronix CG5001 - Programmable Oscilloscope Calibrator Generator
Time 9811 Programmable Resi
Time 9814 Voltage Calibrator.........
Wayne Kerr B905 - Precision L. .R. Meter
Wiltron 560 Scalar Network Anatyser ...................

-

MANY MORE ITEMS AVAILABLE —
SEND LARGE S.A.E. FOR LIST OF EQUIPMENT
ALL EQUIPMENT IS USED —

WITH.30 DAYS GUARANTEE.
PLEASE CHECK FOR AVAILABILITY BEFORE
ORDERING - CARRIAGE & VAT TO BE ADDED

TO ALL GOODS
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With St Valentine’s day on its way, here is a project
from Terry Balbirnie that will deduce your passion

ration

I -

| his device will probably not tell you how much

X = | someone loves you, However, it ‘seems’ to do so

i ] and this can make it great fun to use at a Valentine's

J Day party.

Lm0 The circuit is housed in @ small box with a red heart
motif on the front (see photograph). The plastic case has a clip
which enables it to be attached to the clothing so that it may be
carried prominently while walking around. it also has a convenient
battery compartment accessible from the outside. In the centre of

the “heart” is a large LED (light-emitting diode). There is also a
push-to-make switch and a small sensor protruding through a hole
in the side.

When the push-button switch is operated, the LED glows green
- this indicates “cold heart”. The sensor is held against the paim of
the person to be “tested”. After a while, the colour may remain
green (with the obvious message which this conveys) or it may
become slowly yellow, orange - or even redl

Be truthful

In reality, the device works by responding to the subject’s skin
temperature. There is probably some truth in the observation that,
when tested, a loving subject would become hot and flustered with
a rising :skin temperature. The uncaring one will remaln cool and
collected. However, the response is likely to be clouded by various
unpredictable external factors. The sensitivity is such that the entire
transition from green to red occurs over a very naimow temperature
range which may be adjusted between 1 degrees C and 3 degrees
C approximately,

@B:The LED at the centre of the “heart” is a tn-colour device.
Although it appears as a single unit, it actually contains two LEDs
side by side - one red and one green - housed in a milky white
translucent package. With the comect operating cument flowing
through the green section only, the appearance will be obviously
green. As a little current is now allowed to flow though the red one,
the colour “warms” and becomes yellowish. With equal current in
both sections, the appearance will be yellow. This is because red
and green are primary colours. When light of these colours are
mixed in the translucent plastic, they produce light of the
secondary colour, yellow. When the current in the green LED is
reduced, the yellow colour becomes orange and, with no current
flowing in the green one and normal current in the red, the display
will be red.

Circuit description

The circuit diagram for the Love Finder circuit is shown in figure 1
The sensor itself consists of negative temperature coefficient
thermistor R1. This component has a resistance which falls as its
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. i = 200mV) which is amplified by IC1 will
St therefore be relatively large and the voltage
proviced at the op amp output, pin 6, will be
el e R6 2 comespondingly high. The green LED
— section connected to it via current-limiting
W p—; R8 R9 resistor R7 will therefore be lit. At higher
) N Ly ok temperatures, the differences between the
'C>° * —+;. 81 inverting and non-inverting input voltage will
N+ A A7 _1L % | decrease and this will be reflected in a
' o T reduced voltage appearing at pin 6. The
i‘ ok e L1 - o — green LED wil therefore tum off grgdually.
I ¥ N AW Q1 ZTX500 | Since the voltages applied to both inverting
il NN ] and non-inverting inputs are derived from
. . potential dividers, they will fallin sympathy
Fig.1 Circuit diagram as the battery ages. Thus, the operating
| conditions will remain unchanged.
A temperature rises and vice- Smooth changes
versa. The average skin On rising temperature, the faling voltage gap referred to above will
T T temperature is likely to be a result in a rising voltage between the positive rail and IC1 pin 6.
1 \ Iittle below blood temperature This voltage is scaled down by the potential divider action of fixed
Gnﬂ“‘“ - probably around 34 degrees  resistor R8 and preset potentiometer RV3 and applied between
C. Under these conditions, base and emitter of transistor Q1. Since Q1 is a pnp transistor
the thermistor will have a {rather than the more usual npn type), at a certain temperature it
resistance of some 3kW. will turn on and the red LED section in the collector circuit will begin
Although the temperature- to operate through cumrent-limiting resistor R9. With suitable
resistance response is non- adjustment to RV3, there will be an overlap where both red and
linear, over the small range green LED sections are on simultaneously. The effect is that, on
considered, the change will rising temperature, the colour changes smoothly through green,
be 130 ohms per degree yellow, orange and red.
Celsius approximatety. Some readers may wish to test the wise saying ‘cold hands,
The main section of the circuit ~ warm heart’. For this, the colour changes need to occur in the
is based on operatiorial opposite sense - that is, red to green on rising temperature. To do
ampilifier IC1 and associated this it is only necessary to reverse the LED connections so that the
components. This is red section operates as the green one and vice-versa.
connected as a form of
differential amplifier. Thus, it
will ampilify the difference in
Fig 2 PCB Component overlay | Voltage which exists between

I the inverting (-) and non-
inverting (+) nputs. The
amplifying factor is set by the values of fixed resistor R6 in
conjunction with preset potentiometer RV2 and, with the values
specified, may be adjusted between 30 and 80 times
approximately. Adjustment to RV2 will determine the range of
temperature over which the LED will go through the entire colour
change. At minimum adjustment this will be 1 degree and, at
maximum, 3 degrees approximately.

Thermistor R1 forms the lower arm of a potential divider. The
upper anm consists of fixed resistor R2 in conjunction with preset
potentiometer RV1. This combination of resistors is connected
across the 9V battery B1. The potential divider action provides a
certain voltage around one-half that of the battery at the op amp
non-inverting (+) input, pin 3, with RV1 sliding contact adjusted to
mid-track position. As the temperature of R1 rises, its resistance
will fall and this will be reflected in a falling voltage across it and
hence at IC1 pin 3. At the same time, a fixed voltage is applied via
R5 to the inverting input, pin 2, by the potential divider consisting of
equal-value resistors R3 and R4. This will be nominally one-half of
supply voltage - that is, 4.5V. Note that RS, R6 and RVZ will have
little effect on this voltage.

Preset potentiometer RV1 will be adjusted so that when the
thermistor is cool, the voltage at pin 3 will lie some way above that
at pin 2. The difference in voltage (probably in the region of
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45° BEND
RIGHT ANGLE' BEND
RED ANODE GREEN ANODE
SHORTEST LEAD
COMMON
CATHODE

Fig.3 LED connections

Construction

Construction of the Love Finder uses a single-sided printed circuit
board (pcb) The topside component layout for this is shown in
figure 2.

Begin by drilling the two mounting holes in the positions
indicated (these will probably not be needed if the specified box is
used). Next, solder the i.c. socket in place but do not insert the i.c.
itself yet. Follow with the resistors including the preset
potentiometers. Note that some resistors are mounted flat on the
board while others are soldered vertically. Solder the thermistor end
leads to the pads marked “R1”. Bend them so that the thermistor
lies horizontally and pointing away from the circuit panel (see
photograph).

Add the transistor Q1, observing the orientation - the “flat” faces
RV3 position i.e. the emitter connects to the positive line. Those
used to working with npn transistors will find this strange. Take
note of the lengths of the LED leads - the green (g) anode (positive)
has the shortest one while the common cathode (k) is in the centre.
Cut them all to a length of 15 mm and solder them in position so
that the base stands 10 mm above the circuit panel. If the
identification of the red and green anode leads is “lost”, note that
they are bent differently near the body - see figure 3. For “standard”
operation, the orientation is as shown in figure 2. For the 'cold
hands, warm heart’ mode of operation, this should be reversed -
that is, the green (g) and red (r) anode leads should be connected
in the opposite sense. Shorten the PP3 battery connector leads to
a length of 5 cm and solder the negative (black) one to the position
marked “Batt -” on the circuit panel. Solder a 5 cm piece of light-
duty, stranded, connecting wire to the point labelled “S1".

Preparing to box

If using the specified box and the rear-mounted clip is to be used,
begin by driling the holes to attach it. Pilot holes, partially drilled, will
be found on the inside rear panel. Drill these to the comect size and
mount the clip using the two self-tapping screws provided.
Measure the position of the thermistor and file a groove in the
centre between the upper and lower sections of the box so that
the leads may pass to the outside (see photograph). Drill a hole in
the side for the push-to-make switch. If using the specified box, the
clip-type battery terminals should be discarded and the battery
snap connector used instead. This will avoid problems with
possible polarity-reversal.

Taking note of the LED position on the pcb, drill the hole in the
front panel for the clip which will secure it. This should be
somewhere along the centre line of the box. Decorate the lid of the
box around this hole with the heart motif or some alternative as
desired. In the prototype unit, a heart was cut out of thin red card.
When the LED clip is engaged, this should be sufficient to hold the
circuit panel and motif in position. If the circuit panel is not

Components

Resistors
R2 2k2

R3, R4 4k7 (2 off)
R5 100k

R6 3M3

R7, RS 390

R8 1k

All 0.25W 5% carbon film.

R1 Bead thermistor resistance at 25 degrees C, 4k7.
PH:Potentiometers

RV1 2k2 min. vert. preset.

RV2 4M7 min. horiz. preset.
RV3 22k min. vert. preset .

Semiconductors

IC1 CA3140 op. amp

a1l ZTX500 pnp silicon transistor.

D1 10 mm Tri-Colour LED
Miscellaneous

B1 9V PP3 alkaline battery

S1 Sub-miniature push-to-make switch.

Printed circuit board.

Case size 103 x 62 x 23 mm
8-pin d.l.l. socket,

PP3-type battery clip
Stranded connecting wire
Solder m

Materizls for heart motif etc.

BUY LINES

Most o° the components for the Love Finder are
readily available. The thermistor was obtained from
Maplin, order code FX21X. The LED was also a
Maplin stock item, order code UK29G. The switch
used must be a sub-miniature type or it may be
difficult to mount it in the side of the box. These are
also available from Maplin, order code JM018. The
special case referred to in the text is a Maplin item,
order code KC95D although other plastic boxes
could be used providing they are of sufficient size.

reasonably secure, drill holes and use thin fixings through the holes
in the circuit panel. Use a little glue on the motif if necessary. Make
small adjiustments to the LED and thermistor leads so that, when
the LED snaps into its clip, the two sections of the case will fit
together correctly with the thermistor end leads passing through
the slot filed for the purpose. Make any adjustments as necessary.
If there is any possibility of the thermistor leads touching, use some
insulation on them.

Before unpacking the i.c. and handling its pins, touch
something which is earthed - a water tap, for example. This will
remove any static charge which may have accumulated on the
body. This could otherwise damage IC1 because it is a CMOS
component. Insert IC1 with the comrect orientation. Refer to figure
4, mount the switch and complete the intemal wiring.

Getting started

It is now necessary to adjust presets, RV1, 2 and 3 for comect
operation. It will be helpful to have an assistant available when
doing this. With the circuit panel removed again, adjust RV1 fully
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Fig 4. Wiring connections

clockwise (as viewed from the left-hand edge), adjust RV2 to
mid-track position and RV3 fully-clockwise (as viewed from the
right-hand edge). Connect the battery.

Use an elastic band or piece of Sellotape to keep St
pressed so that both hands are free. The green LED section
should now be on. If the hands are not already hot, rinse them
in warm water so that they feel as warm as they could be

naturally and dry them carefully. Press the palm against the
thermistor and wait for two minutes for the temperature to
stabilise. Now, adjust RV1 slowly anti-clockwise until the green
LED just goes off - there should be no other colour showing.
This should occur with RV1 sliding contact adjusted to
approximately mid-track position (RV1 provides a range of 25
degrees to 35 degrees C approximately). Next, keeping the
thermistor warm, adjust RV3 anti-clockwise until the red LED
comes on and adjust it a little further. This “little further” will
determine the degree of overlap between green and red
operation - that is, the range over which yellow shows. Remove
the palm and observe how the LED returns smoothly through
red, orange, yellow and green. Repeat this a few times and
make small adjustments as necessary. Replace the circuit panel
and assemble the two sections of the case using the self-
tapping screws.

I need you
Before using the device at a party, it will be best to give it a
short period of trial using a few “dummy” subjects and make
further small adjustments for best effect. It may be necessary to
adjust RV2 to provide a wider or smaller operating temperature
range Fully-clockwise will provide a range of about 1 degree C
and fully anti-clockwise, about 3 degrees . However, mid-track
position was found to work well in tests using the prototype
unit.

When operated from cold, the first test may take a long time
- this may be regarded as part of the fun. If subsequent tests
are made in fairly quick succession, the warm thermistor will
need less time to reach its final temperature.

This device may not help you to find your perfect partner but
it will certainly be fun to use. Good luck!

i

Radio - Tech Limited

Professional Suppliers of High Performance Radio
Data Modules to Industry Throughout the World!

Official Holtek {C Distributors
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n this final part of the ETI PIC BASIC series,

we'll take a look at the most advanced PIC

used for the BASIC language so far. This is the

PIC16C64.and PIC16C74. Throughout this

article we’ll look at the 16C64 but all the
features of the 16C64 are also available in the 16C74.
Enhancements for the 16C74 to cover its serial port
capabilities and A/D converters will be available in later
software upgrades. The 16C74 is a superset of the 16C64.
Enhancements for the 16C74 to cover its serial port
capabilities (using interrupt driven asynchronous
communications) and A/D converters will be available in
later software upgrades. Again, the circuit board used for
the 16C64 is suitable not only for running ETI PIC BASIC,
but also as a general purpose controller board for a wide
variety of applications.

The PIC16C64

The 16C64 is one of the more recent PIC devices. It
contains 2K words of program memory, 128 bytes of RAM
for user programs and a wide range of peripheral devices.
These are as follows:

g 8-bit real time clock counter

‘ 16-bit real time clock counter

: Pulse width modulation output

N Event timer

: 8 -bit interface to external microprocessor

Synchronous serial port/12C interface

Note that the 12C interface on the 16C64 only offers slave
support and so unfortunately does not offer an enhancement to

performance for driving the 12C EEPROM used in ETI PIC BASIC.

16C64 BASIC General features

The 16C64 version supports all the features of the 16C57 and
16C58 shown in the last two articles, as well as some
additional commands and facilities. The circuit board supports
two 8-pin 12C devices, and the additional socket is used for an

@co

The developer of this unique project, Robin Abbott, concludes his look at some
other versions of the ETI PIC based controller module. These offer the user a range
of additional options which make them ideal for specific applications

ntroller

PART 5

optional static RAM device which allows an extra 256 bytes of
space for variables (which may be stored in arrays). The
internal architecture of the 24LC16 device which is supported
by the other ETI PIC BASIC versions prevents use of the extra
12C device, and so the 16C64 version only supports the
24L.C65 (8Kx8) EEPROM. External 12C devices are supported
on a peripheral 12C bus and two new commands IIREAD and
IWRITE. The PWM output of the 16C64 may be used for D/A
conversion at up to 10-bit resolution and the extended 16-bit
timer is available for use with internal clocks, or with an
external crystal. The other peripheral devices of the 16C64 are
also supported, with the exception of the synchronous serial
port which uses the same pins as those used by the EEPROM
and static RAM.

Circuit Diagram

Figure 1 shows the circuit diagram of the 16C64 version of
BASIC. Port C is used on the processor for BASIC's support
circuitry, as this is the port used by most of the peripherals on
the 16C64. The same serial port circuit as that used for
previous versions of BASIC is also used for the 16C64 on the
upper bits of port C. R3 is provided for future programming of
modes and should be left open circuit for current BASIC
versions. The EEPROM and static RAM are supported on port
C pins RC3 and RC4. The static RAM is an 8-pin device, the
Philips 8570, 256 x 8 static RAM. Although at around 2p per
byte this must be one of the most expensive RAM devices
currently available, it does have the advantage of the 12C
interface. The RAM is optional.

The EEPROM IC2 is connected to be at address O on the
IIC bus and the static RAM is at address 1. This is achieved by
using the A0, A1 and A2 pins of the I2C devices. As these
devices are specifically supported by the EEPROM and RAM
support routines of PIC BASIC then only the LC65 and 8570 or
compatible devices may be used in these sockets at present.

The brown out reset circuit now has an external reset
capability. If the reset pin is taken high then the MCLR pin of
the processor will drop to ground and reset the processor. If
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Fig.5 PWM waveforms
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Fig.2. PCB overiay

and IC4. There are only two links to be fitted, one under IC1
and one to the left of IC1; fit these first. Follow the links with
the horizontally mounted resistors, then the IC sockets, the
other resistors, capacitors, IC3, and the remaining
components and connectors. IC3 is the power regulator; a
78L05 or 7805 may be used dependant on power
consumption of peripheral circuitry. IC3 may be removed
altogether if an external regulated supply is available.

Before inserting any ICs, connect the power supply and
check the voltages on the power supply pins of IC1, IC2 and
IC3. Power down and insert these ICs (note that the
orientation of IC2 is opposite to that of IC4), power up,
connect to the PC as shown in previous articles and use the
development software to confirm the operation of the
module. The module will check for the presence of IC4 and
will report it to the development program.

External static RAM variables

| considered using an automatic scheme for allocating
external RAM variables (when the internal RAM is used up
then the external RAM is used automatically). However, |
rejected this idea because it is not sufficiently flexible,
External RAM variables are much slower than internal RAM

variables and so the user should decide which variables need

the speed. Such variables are likely to be index counters for
loops (for I=1 to 20 : next I}, or other frequently used
variables.

An external static RAM variable is declared using the DIM
statement with a .X after the variable name. All external static
RAM variable is always 16 bits long. For example:

dim a.X,b[8].X

If no stop bit is specified, then the bus will be left in a state
where SDA is high and SCL is low. If a stop bit is specified,
then both SDA and SCL will be left high.

The IIWRITE function has the syntax IWRITE(value,def).
value is the 8-bit value which will be written to the device: def
is the combination of values which specify the actions
described above. The IWRITE function returns the state of the
acknowledgement bit returned by the I°C device, which will be
0 for an acknowledgement or 1 otherwise. For example, the
following line will write the value 90hex to the bus and put the
returned acknowledgement into the variable ack. A start bit
will be sent before the value, and no stop bit will be sent.

ack=IIWRITE(90h, START)

The IIREAD command reads 8 bits from the bus and returns
the value read. For example, to read 8 bits into the variable
data, and to send an acknowledgement and a stop bit, the
following line of BASIC could be used:

data=iiread (STOP+ACK)

Detailed operation of the 8591 is beyond the scope of this

article; however, the following lines of BASIC show a function

called AREAD which reads A/D converter channel number 1 L]
of the 8591 connected in figure 3 and returns this value. This

routine leaves the peripheral 1°C bus in the idle state with both

SCL and SDA high. |.

func aread()
dim r.8
porta=0£ffh
trisa=27h
iiwrite(90h, START)
iiwrite(0,0)
iiwrite (91h, START)
r=iiread (ACK)
r=iiread (STOP)
return r

end

P THIE TR,
AN b WhhRE O
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Line 1 addresses the 8591 with a start bit and its address.
Line 2 sets the control byte of the 8591 to read channel 1 as
a single ended input with the analogue output disabled. Line
3 writes another start bit and the read address of the 8591.
Line 4 reads the A/D converter and line 5 reads it again. The
reason for this dual read is that each read access to the 8591
returns the value last converted by the A/D converter on the
previous read access. Finally, the value read is returned.

This routine is a simple example of the use of the
peripheral 2C bus, a realistic use of the 8591 could be
written far more efficiently; interested readers are referred to
the 8591 data sheet which is available from Farnell.

Overview of operation of 16-bit timer

The PIC16C64 has three timers. Timer O is similar to that on
other PICs and can be read or written through the RTCC
variable. Timer 2 is used for the PWM module and the event
capture module.

Timer 1 is a 16-bit timer which is extremely flexible. It offers
the facilities for counting from an external source, or using the
internal microprocessor clock divided by 4. In addition, the
PIC16C64 contains the oscillator circuitry to enable a crystal
to be directly connected to the chip for timer1. The variable
timer1 represents the current value of the timer and may be
assigned or read. Thus, to reset timer1, the following line may
be used :

timerl=0

The variable t1con is used to control the timer. There are a
number of values which may be added together to control
the timer. These are as follows:

tmrion - This value must be specified to turn the timer on.
tmrics - This selects the source for the timer. If this value is
specified then the source of the timer will be the external
input on pin RCO, otherwise the internal oscillator will be used
which is the microcontroller clock divided by 4.
t1insync - This value, if specified, disables the
synchronisation circuitry. Normally, it should not be specified;
it is only provided for advanced users.
t1oscen - This value, if specified, enables the external crystal
oscillator circuitry; see the description below.
t1ps1, t1ps2, t1ps4, t1ps8 - These values specify the
prescalar for the timer. If t1ps2 is specified, for instance, then
the clock is divided by 4 before being applied to timer1.
Thus to enable timer1 and to set it to use the external
crystal oscillator and, to divide its frequency by 4, the
following line should be used:

tlcon=tmrlon+tmrlcs+tloscen+tlps4

The external crystal oscillator uses the RCO and RC1 pins. It
is intended for crystals of less than 200KHz frequency, such
as 32768Hz watch crystals. Figure 1 shows how to connect
a crystal to these pins, only an additional two capacitors are
required.

An interrupt is generated when the timer1 register
overflows. To action this interrupt then interrupts must be
enabled. In the 16C64 the intcon variable is used to enable
interrupts as shown for the 16C84 in the earlier article.
However, as the 16C64 has a wide range of interrupt
sources, then two variables are used to control them. The
first is the intcon variable controlled by the ei() function as

+5V 45V
a7 aK7
1
CHANNELY [ D>—————Jano  scLfll—e (JPLais SCL
2
CHANNEL2 [ > At SOAP —(JPLa4 SDA
CHANNEL 3 D——a An2 +5V
CHANNEL 4 D_‘ Ain3
5 16 PL4/S
A
Sa1 100n
p S P
d PLA/I2
—vss |
ot
12|,
¢3acnd
e PCF8591

Fig.3. Sample I°C circuit

before; the second is the peripheral interrrupt enable variable
pie1. To set interrupts on a peripheral device, the interrupt
must be enabled by setting piel, followed by the

ei () function. This can be done using the following code :

piel=tmrlie ; Enable timer 1
interrupts
ei(peie+gie) H

interrupts

Enable peripheral

The use of interrupts is shown in more detail in the
documentation supplied on disk.

The example code in Figure 4 shows a complete stop
watch which prints minutes and seconds on the terminal. It
uses a 32768KHz watch crystal as shown in Figure 1. Itis
stopped by pressing the Escape key when the terminal
window is open.

Use of Pulse Width Modulation

Pulse Width Modulation or PWM is a technique for control of
analogue devices from digital circuitry. This is achieved on a
single output pin which has a digital clock which is of much
greater frequency than the rate of change of the desired
output voltage. The duty eycle of this clock is then changed
so, for an output vaoitage which is half the digital high voltage,
the duty cycle is 50% high to 50% low. For a voltage which is
10% of the digital high voitage, the duty cycle is 10% high to
90% low. This is illustrated in Figure 5a.

The digital clock may now be filtered and buffered to drive
an analogue output. In the 16C64, the digital output pin for
PWM is RC2. This can drive low current devices directly (for
example, an LED), but is best used through a filter, or can
drive devices such as small motors with no additional filtering;
however, buffering must be provided in this case.

The 16C64 supports PWM to a resolution of 8 or 10 bits.
The control of the PWM mode involves five variables in the
16C64 and can be quite complex to program. Fortunately
most of these variables can be set to default values for
simple applications. We'll look at the simple use of PWM in
this article. This will offer 8-bit resolution and a set frequency
of 3.91KHz to provide an output voltage which can vary
between 0 and 5V in 0.02 Volt steps.

PWM mode uses timer 2 and requires the 16C64
capture/pwm control register to be set to PWM mode. The
frequency of the PWM output is set with the period register
PR2. The RC2 pin must be set to drive as an output. This
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can all be achieved in four lines of BASIC code at the top of
the program as follows:

trisc=trisc&0fbh
pr2=0ffh
t2con=trm2on
ccplcon=ppwmnode

[ Ve N SR o

;
;
;
;

Line 1 sets the drivers on port C to be their current values,
except for bit 2 which is set low to drive on pin RC2. Line 2
sets the frequency of output of timer 2 to its maximum value
which gives 8-bit resolution. Line 3 turns timer 2 on in the
same way as the control register for timer 1. Finally, line 4
sets the 16C64 capture/compare/pwm module to PWM
mode. Following this, the output voltage will be set to V.

Now to set the output voltage. Set this to a value between
0 and 255 to set the PWM output voitage between 0 and 5V.
For example, the following code loop will generate a 10-step
ramp waveform with a period of 1S. The 4 lines shown above
should be included before this loop.

while(1)
for i=0 to 9
wait (100)
ccprll=28*i
nextw
end

Other peripheral devices

The other peripheral devices of the 16C64 are supported by
variables in BASIC which represent the registers in the
device. These are not documented here, but the data sheet
for the 16C64 should be consulted for further details. The
only peripheral not supported is the synchronous
communications and 12C module.

Device sourcing
The PCF8591 is available from FARNELL on 0113 263 6311.

The author is prepared to program 16C64 devices for
£15.00, or can provide a programmed 16C64 (4MHz) for
£28.00. The latest version of PICBASDE will also be required
for these devices which handles extended BASIC and the extra
variable types needed for the 64/74 series. Please send
payment, an SAE, a blank FORMATTED disk (if the latest
version of PICBASDE is required) and a blank device (if
required) to Robin Abbott, 37 Plantation Drive, Christchurch,
Dorset. BH23 5SG.

The author can be contacted by e-mail on CIS at
100023,535, or via the internet at robin.abbott@dial.pipex.com

There is a support interest group for ETI PIC Controlier
BASIC on a bulletin board called the Astronomers’ Den which
is on 01942-831925.

Program

include “util.inc”
typesub interrupt()
dim secs.8,minsg.8,tflag.1

Reset timer
Flag to show 2 seconds

timerl=0 :
tflag=0 o
has passed

piel=tmrlie i
interrupts

ei (peie+gie) J
interrupts
tlcon=tmrlon+tmrlcs+tloscen+tlpsl 4
timer 1

secs=0

Enable timer 1
Enable peripheral

Enable

mins=0
tflag=1

while(serin(defserin, 100)27) 2
escape key

Run until the

if (tflag) then
serout (‘\r‘,ds)
prtnum(mins) : serout(‘:’,ds)
prtnum({secs)
tflag=0
endif
wend
ei(0) ; Disable interrupts

monitor () ; and return to monitor

i Interrupt subroutine, called every 2 seconds

sub interrupt () ¢
secs=secs+2 .
¢ mins=mins+1 ‘

if (secs=60) then seecs=0
; Clear interrupt in

tflag=1

pirl=0
software
end

I1:I
p —
J
|
w
o=
(7 ¢)
—]

Next Month....
Robin Abbott takes detailed look at

the I12C bus and its use.
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g PC Application Projects |

ETI PIC Programmer and
PIC BASIC projects

Basic Project - from £15.00 (inclusive)
The ETI PIC BASIC project offers a well featured BASIC language

Master your computer - Release its power
Projects use PRINTER or SERIAL ports - No need to open your PC

xpand printer ports to 24 1/0 lines Connect your pc to the real world smartly,
CENTRONIC 24 LINE VO CARD 'POCKET CENTRONIC DATA L OGGER
K04 Kit: £27 Assembled: £38 K16 Kit: £47 Assembied: £55

running in real time directly on a PIC Microcontrolier. Up to 2000 lines of Et)gg ;:"Sﬁg’:f;g;‘"g ey G 1 (l‘:daﬂw;kt wrn, spm#
BASIC is stored on 2K or 8K EEPROM. Full featured development K04 Kit: £31 Assembled: £43 THE CENTRONIC [0

program runs under Windows 3.1, 3.11, and ‘g5.

A module is available for the 16C57 version which features a 3600bps
serial interface, 16 lines of programmable I/O, 4MHz crystal, and 24LC16
2Kx8 EEPROM on a small PCB (55 mm x 80 mm).

16C57 module kit - £27.00
16C57 pre-built module - £33.00
16C57 chip programmed with enhanced BASIC £15.00 e
. ; ster! an nciu . ro
16C58 chip programmed with enhanced BASIC £21.00 and makap:hoq e pavabie 10 “Innovative Intertacing Ent’ Send yoLr o:der:oz
16C64 chip programmed with enhanced level 2 BASIC £25.00 NE_58 Lamport Court, Manchester M1 7EG, U.K._TelFax: +44-(0)161-272-8279

Full instructions, latest development software and documentation an 3.5" disk are
included. (Printed documentation - add £5.00). 16C57 and 16C58 versions

operate with 2K or 8K EEPROMs (selected by external resistor). 16C64 version
operates with 8K EEPROM and optional external static RAM. * * FOR SALE * *

16 ch, 12 bit AD with variable galns MOBILE ROBOT (-
(10,100 and 1000) pius 8 output kines K01 Kit: £33 Assembled: £48

PRECISION DATA LOGGER
*q 3 CENTRONIC EXPLORER KIT
K15 Kit: £65 Assembled: £90 RS232 EXPLORER KIT

Drive up to 3 stepper motors with 8 digital PC RADIO UNK (pair) £75

I/0 lines plus 11 analogue inputs (8 bit AD) B HEART BEAT RATE MONITOR £33

VERSATILE STEPPER MOTOR BOARD J SMART MAINS CONTROLLER
Please ask for latest catalogue

PIC Programmer - kit £35.00, pre-built £45.00 E[I),EFCETI\IJR%EN%C %&g&%ﬁ% IEDC%SI\;[}%
Version 2 of the ETI PIC | i
Programs 16c54/55?67g7/5%, 1&64, 160?2732??&24. Operates over NENTS ALL HIGH QUALITY SURPLUS
serial link to a PC. Includes all components, PCB and programmed PIC, MANY SPECIALS. WE STOCK 1000 +
plus Windows and DOS software and latest versions of Microchip's ITEMS & IF WE DON'T STOCK IT WE MAY
assembler and Simulator on 3.5 disk. ZIF sockets not included (these are BE ABLE TO GET IT FOR YOU

not essential and may be added later)

P P S TS PLEASE WRITE OR PHONE FOR LISTS
Add £3.00 ::::%ﬁ:ég(:. Packing 'andb:'k:ndllinl;, z::l' orgeri w'h'icr:har:ﬁeld in stock _ORBEQUIBEMENTS

will be sent by return, first class post. Send a cheque/PO payabie to .

Forest Electronic Developments, MAYFLOWER ELECTRONICS
10 Holmhurst Avenue, Christchurch, Dorset, BH23 5PQ. 48 BRENDON ROAD,
Sales queries, 01425-275962, Technical queries, 01425-274068 WATCHET, SOMERSET, TA23 OHT
Visit our web site at http://www.ibmpcug.co.uk/~gmwarner/ TEL (01984) 631825 FAX 634245

Programming Solutions

Universal Programmer

¢ Uses standard pc printer port
works with notebook and handbook pc’s

# Pin driver expansion can drive up to 256 pins.

@ Supports over 2000 IC’s — 3 and 5 volt devices.
EPROMs, E2PROMs, Bipolars, Flash, Serial EPROMs
over 150 microcontrollers, WSI/Philips PSDs,

PLDs, EPLDs, PEELs, PALs, GALs, FPGAs
including MACH, MAX, MAPL & Xilinx parts

4 Universal DIL (up to 48 pins), PLCC and gang PACs

# Powerful full colour menu driven software.

o . ¢ Approved by AMD, TI, NatSemi, etc...
Multl'DeVlce Programmer @ Tests TTL, CMOS and SRAM devices (including SIMMS)
¢ EPROMs, E?PROMs, Flash EPROMs, Serial E2PROMs,

PLDs, GALs, PEELs, EPLDs, MACHSs, & WSI PSDs Eprom Programmer

Micros - Intel, Miesochip, Motarola, Zilog EPROMs, E2PROMs, Flash and 8748/51 micros.

¢ Fast programming aIgoriFhms. Fast programming algorithms. Simple colour menu operation.
¢ Connects direct to pc printer port. SNLY

# Simple full colour software. 5 EMULATORS * SIMULATORS  COMPILERS » ASSEMBLERS |
# No expensive adapters. £.32 PROGRAMMERS * 8051 8085 Z8 68020 77C82 80C552
320C25 68HC11 6301 6502 87C751 65816 280 6809

Prices exclude VAT & Delivery PIC 7720 MIPS etc.

SMART J

\\J"\' r .( 2 F Id E d - A kl ° B E I Wl earcLarcarn

Y umonioarons 2 Field En tkley ® Barnet ¢ Herts ¢ EN5 3EZ ¢ England |
Telephone +44 (0)181 441 389-0 Fax +44 (0)181 441 1843 - -
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Bart Trepak’s project will stop your
children watching too much T.V.

ntil quite recently, the domestic television was
regarded by most people as a pleasen: diversion
from everyday cares and a source of relaxation or,
at worst, a waste of time which could be better
spent reading books, pursuing sports or simply
talking to other people. The steady increase in the rumber of
available channels due to the introduction of satellite and the
longer broadcasting hours of the terrestrial channelg, however,
seems to have been acompanied by a steady decline in the
number of worthwhile programs to watch; so much so, that
some MPs and at least one minister have expressed their
concern at the declining standards, especially of chidren’s
programmes. One has only to watch some of the offerings on
children’s TV, with the seeming concentration on third-rate
cartoons introduced by moronic presenters trying to act like
kids ,to see what they mean.
With the introduction of cable TV, it is quite possible that the
standard of programmes will decline further as hard-pressed
producers will have to scrape the bottom of the programme

barrel to fill an eve-growing number of channels for even
longer periods at lower and lower cost. No matter how bad or
boring the programmes get, however, they seem to have a
mesmerising effect on some children (and adults) who seem to
become quite incapable of finding anything else to do other
than watching TV once it is switched on.

Those that do, often substitute the video game for the
cartoon or game show and can easily spend hours making one
of the Mario Brothers jump various obstacles to the sound of a
mind-numbing tuna. This activity has also attracted its share of
condemnation from phsycologists andr doctors who fear that
the repetitive images may cause epilepsy in some children not
to mention other less obvious phsycological or sociological
problems.

Most worrying of all, perhaps, is the problem, highlighted by
the James Bulger murder, of youngsters watching so-called
“adult” movies from video tapes, some of which, it could be
argued, are even unsuitabie for many adults and which some
researchers believe can give rise to copycat behaviour.
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Fig.1 Circuit Diagram
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from whatever source. The idea for this project came to me
when | decided to try to wean my eight year- on off of
watching too much TV during the school holidays by simply
removing the fuse from the mains plug one evening. It took him
about five minutes the next morning to locate this “fault” and,
helping hinself to some spare fuses from my toolbox, recaired
it and was watching TV before | knew what had happened!
realised that something more sophisticated was required.

The Psychology

What was needed was a device which could be switchec on
and off ard could control the mains supply to the television set
by the parent but not by the children. Fitting a key operat2d
switch to the TV seemed like a very low-tech idea and nct all
that inexpensive and when added to the inconvenience o°
having to carry/hide/misplace keys, it was quickly discounted.
Having recently designed a digital lock using a microcontroller, |
felt that this was the obvious answer to the above problem.
This could easily be adapted to control a relay which coukd be
inserted into the mains lead to prevent the TV from being
switched on unless the correct code was entered. A slight

™1
00

modification would be needed to
ensure that once the TV was switched

. ;f‘ off, the relay would also open so that
qQ [o—oL the code would need to be entered
again before the TV could be switched

on again. This would save the bother
of having to remember to enter the
code each time the TV was switched
off and eliminate the possibility of
forgetting to do this and leaving the TV
enabled by mistake.
Unfortunately, because it is usually
easier to agree on when the homework
has to be done and how much time
can be spent in front of the TV before
the TV is switched on, rather than try
to switch the TV off in the middle or
even at the end of a programme, this
simple scheme would do little to stop
D7 the arguments or relieve the parent
Y from having to time the children’s
viewing. A timer would therefore be
D6 useful so that the viewing time could
oV oN be preset with the prior agreement of
all concerned after which the TV would
switch off automatically without

=]
TV OUTPUT

[TITY
DR
71 TANN
C2 R1 C1 R4 C: R3 R2
NOTE: END PADS ARE NOT CONNECTED

Fig.3 Keyboard connections
1 - .
intervention. -
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A further Tent could be obtained by fitting a clock
instead of a simple timer. ‘would permit the TV to be
enabled for a pre-programmed period of time between the
hours of say 3.00pm and 9.00pm and leave the choice of what
to watch up to the chidren, thus preventing the almost round
the clock TV viewing which ¢an occur during the school
holidays.

Thus, if, say, a two-hour period was programmed into the
unit, the TV could be used from 3.00pm to 5.00pm or from say
3.30pm to 4.00pm and again from 6.00pm to 7.30pm or any
combination of times up to two hours with the unit switching
off at 9.0Jpm even if the TV had not been on for the full two
hours. Ttris would also have the added bonus of making bed-
time easier to organise. The 9.00pm deadline was chosen
because this is the time before which the terrestrial channels
have agreed not to broadcast programmes which may be
considered unsuitable for children.

Being a responsible adult myself, | stili wanted to be able to
switch on the TV outside these times (so that | could monitor
the programmes the TV companies were putting out and
check out their suitability for children - of course) so provision
for this would also have to be made. The unit has therfore
been designed so that it can be switched on and off at any
time simply by entering the correct code while still permitting
the children to watch TV only for the allowed period.

The electronics

So much for the physchology - now for the electronics. A
keyboard would obviously be required to enable the “on” code
to be entered as well as the allowed viewing period and the
time of day so that the unit could keep track of the time and
switch the mains supply to the TV at the appropriate times as
well as automatically enabling the TV the next day. A display
was also considered but it was felt that this would not really be
much use other than in showing how much time had elapsed.
it would also add yet another display of the time to the existing
battery of displays on the video recorder, TV etc which already
showed this. So, to keep the unit simple and reduce cost, this
was rejected.

The time would be set as a four-digit number in the
standard 24-hour format, while the allowed viewing time as a
three-digit number of minutes. A display for this was not
essential either. To prevent errors, the programme has been
designed to accept only valid times and a maximum allowed
time of 359 minutes (6 hours). The “on code” is also a four-
digit number which gives good security and is short enough to
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Fig.4 Videocheck wiring diagram

The circuit diagram is shown in Fig
1. As we are using a micro-
controller, all the clever stuff is done
by this, leaving the mundane things
like driving the relay and seeing if
the TV is on to TR1 and TR2,
resulting in a relatively simple
circuit.

C1, R2, D1, D2 and C2 form a 12
V DC supply for the relay which is
further reduced to 5 V for IC1 by

remember easily. All of these parameters (ie. code, viewing
time and time of day) can be varied and reprogrammed at will
(provided, of course, that the correct “code” is entered first)
and, as long as power is maintained, they will be stored. To
enable the user to ascertain which parameter is being changed
during programming, three LEDs are included, together with an
LED which stays on, flashes at 1Hz or goes out to indicate that
the unit is working, timing or in the programme mode.

A buzzer was also considered desirable because it is
apparently vitally important not to have the unit switch off
without warning at a crucial point when playing some video
games, especially when a high “level” has been reached. The
unit has therefore been designed to give a warning bleep ten
minutes before the time is due to run out and then every
minute during the final five minutes so that the user is not
caught unawares. The buzzer is also used to indicate that an
error in setting the unit had been made such as attempting to
enter a time of, for example, 26:78 or a viewing time of 475
minutes.

Since the unit is to be mounted in the mains lead, the
voltage across the TV mains switch cannot be used to
determine if the TV is on, so a line current sensor is required to
monitor the current taken by the set. The 50Hz mains signal
can, however, be utilised as a timebase for the clock and timer.
Unplugging the unit from the mains socket would, of course,
stop the clock and timer, so that any times set would be lost,
so the unit is designed to sound the buzzer continuously when
the power is re-applied to signal that there has been a power
failure and any times set will have been lost. To prevent this
from being turned to advantage by enterprising “young
engineers”, the output is switched off and the allowed viewing
time is also reset to zero when the power is restored.
Unfortunatly, the “on code” is also lost and reverts back to the
pre-programmed number so this must be kept secret to
prevent the circuit being activated by switching the mains off
and re-programming it with a new number. An EEPROM store

R3 and D5. The unit needs to
“know” if the TV is switched on, to enable the period for which
the TV is used to be timed. The only way of sensing this
without tampering with the TV set is to sense the mains current
drawn. A simple mains current detector is used, which utilises
the voltage drop in two power diodes D6 and D7 to turn on
transistor TR2 which keeps capacitor C3 discharged and holds
input A2 of the micro-controller low when the set is switched
on. The value of R6 is chosen so that the capacitor does not
have time to charge up during the negative mains half-cycle
when TR2 is turned off so that A2 remains low until the power
is cut or the TV is switched off. D8 is necessary to allow AC to
flow to the load. The voltage across the two diodes can be
reduced by VR1, allowing the current level at which the TV is
considered to be on, to be adjusted to enable the TV to be set
to standby (when it will stilt be drawing some current) without
the timing being continued.

The on chip oscillator frequency is defined by resistor R10
and capacitor C4. Because this is not stable enough for a
clock, the mains frequency is used as a timebase and this is
connected to the RTCC input via resistors R8 and R9. Diode
D4 is included to prevent the voltage at this pin from exceeding
the supply voltage which could damage the chip.

Most of port A is programmed as an output and is used for
controlling the buzzer BZ1, the TIME RUNNING indicator LED4
and the relay RLY1 via the transistor TR1. Only port A2 is
configured as an input to read the “TV on" signal from TR2 as
described above.

Port B is used for reading the keyboard (arranged as a row
and column matrix) and driving the PROGRAMME INDICATOR
LEDs LED1 to LEDS. For this, BO, B1 and B2 are programmed
as outputs and are driven high in turn. B4, B5, B6 and B7 are
configured as inputs and are read by the programme. If B1 is
high and key 4 happens to be pressed, the read operation will
result in B7 being read as high while, if key 7 had been
pressed, B6 would have been read as high. Similar routines are
used with the other columns driven by BO and B2 and in this
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way, the processor can determine which key, if any, has been
pressed. The LEDs LED1-LEDS are driven in a similar way with
B0, B1 and B2 being made high in turn and output B3 going
high (+5V) when the LED is to stay off and low if it is to light.

Programming

In its basic operation, the unit can be regarded as a simple
digital clock (albeit without a digital display), with a built-in
timer, which can be programmed to give an “allowed viewing
time" of up to a maximum of 359 minutes (six hours). At 15:00
(3pm), the timer is loaded with the previously set “allowed
viewing time” and if the TV set is switched on, the timer will
count down every minute. If the TV is switched off or the code
entered to permit unrestricted viewing, the counting will cease
until either the set is switched on again or the code is entered
again. When the count reaches zero or the time in the clock
reaches 21:00 (9pm), assuming that the code has not been
entered to permit unrestricted viewing, the output will switch
off, cutting the mains supply to the set.

The software has been designed to enable the output to be
over-ridden at any time by entering the 4-digit code, sa that
the TV can be enabled at any time of the day. Thus, the timing
can be suspended ,as can the 9:00pm switch off, by entering
the preprogrammed 4-digit code to allow for special
eventualities such as a TV programme over-running the
9.00pm deadline or if longer viewing times are to be permitted,
without the need to re-programme the device each time.
Nomally, when the output is on (i.e. between 3:00pm and
9:00pm and the timer has not timed out), the TV can be
switched on and off at will but, once outside the allowed time
(i.e. between 9:00pm and 3:00pm the next day or when the
timer has timed out), the output and hence the TV can only be
switched on by entering the code first. In this case, the TV
must be switched on within five seconds of entering the code
because otherwise the output will turn off again, as it will if the
TV is subsequently switched off. Entering the code again when
the output is on will also switch the output (and the TV) off
whereas, during the allowed viewing time, the output will
remain on and only the timer will be switched off, allowing the
TV to be watched beyond the 9:00pm deadline or when the
timer would normally have timed out.

The digits must be entered within five seconds of each
other, otherwise they will be considered to be separate entries.
Thus if the “code” is 1056, for example, and 105 is entered
followed by a gap of more than five seconds, the unit will not
switch on when the final “6" is keyed as it will regard the “6” as
the first digit of a new attempt at entering the code. Any errors
are ignored and there is no keyboard lockout, so any seguence
of numbers which includes 1056 with no incorrect digits
inbetween will switch the unit on.

At power up, the unit will start with the relay off, the time
set to 21:00 (i.e. 9pm) and an initial code (1111) which must
be entered to enable the output to be switched on and the unit
programmed. (NOTE: The pre-programmed PIC for this project
will normally be supplied with this default 4-digit code. If you
require another code number, please specify at the time of
ordering.) The CLOCK/TIMER RUNNING LED will be an
continuously to indicate that the clock is running and the
buzzer will emit ten bleeps, followed by a continuous sound.

To enter the programme mode, the 4-digit code must be
followed by the “*" key {within five seconds) which will cause
the PROGRAMME CODE LED indicator to light and the
CLOCK/TIMER RUNNING LED to go out, signifying that the
clock has been stopped. The new 4-digit code (or the old one

if no change to this is required) must now be entered followed
by the “*" key which will cause the indicator to go out returning
the unit to the normal mode. Note that if more than four digits
are entered, anly the last four will form the new code. If fewer
than four digits are entered before the * key is pressed, the
buzzer will sound an alarm and the unit will remain in the
programme mode until the remaining digits have been entered
and the “*" key pressed. All keys are valid except * and # and
there is no time restriction on the entry of digits in the
programming mode.

If the allowable viewing time is also to be entered/altered,
then instead of pressing the “*" key, the “#" key should be
pressed. This will store the code, switching off the
PROGRAMME CODE indicator but, instead of returning the
unit to the RUN mode, will light the PROGRAMME VIEWING
TIME LED. Here a 3-digit number can be entered, representing
the number of minutes for which viewing will be permitted, with
the maximum time being 359. Again, only the last three digits
are accepted and any attempt to enter a time greater than 359
minutes will cause an error consisting of three bleeps, in which
case another digit will have to be entered. Thus, if the first
entry Is 5, this will be ignored and an error signalled until a digit
of 3 or less is keyed in. Any digit of 5 or less is acceptable for
the second digit. If a time of less than 100 is to be entered, a
zero should be keyed first (e.g. 058 or 005 if only five minutes
are to be allowed, although, in this case, a better solution may
be to sell the TV).

Note that although the allowed time entered is stored as
soon as the “#" key is pressed, it is only loaded into the timer
counter when the clock reaches 15:00 or is set to a time
between 15:00 and 21:00.

If the time of day is also to be altered, then again instead of
entering “*", the “#” key should be pressed. This will cause the
PROGRAMME CLOCK LED to light. A 4-digit number
representing the time of day in the 24 hour clock format (i.e.
0916 for 9:16 am or 1723 for 5:23pm) can then be entered
and, assuming that a valid time has been entered, pressing the
“*" key will put the unit back to the running mode with the
CLOCK/TIMER RUNNING LED on. If the # key is pressed, the
PROGRAMME CQODE LED will light again, allowing this to be

Fig.2 PCB component overtay
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altered again if required.

If an allowed viewing time greater than zero (i.e. 000) has
been entered and the time set is between 15:00 and 21:00
then the output relay will remain on when the “*” key is pressed
to enter the RUN or normal mode. In this case, assuming that
the TV is on, the CLOCK/TIMER RUNNING LED will flash once
per second to indicate that the timer is also counting. In other
cases, the output will switch off and become active only when
a time of 15:00 is reached.

Note that during the programme mode, the output is
switched on and the CLOCK/TIMER RUNNING LED goes out
to indicate that the unit is not counting. It switches on or
resumes flashing only when the “*" key is entered and the unit
reverts to the RUN mode. This can be used to set the clock
precisely by setting the time one minute ahead of the current
time pressing the “*” key when the time entered is reached.

Construction

Although, at a pinch, the circuit could be built on stripboard, a
printed circuit board will make construction quicker and much
less error-prone which is very important, especially as there are
mains voltages present on the board. A suitable printed circuit
board layout is shown in Fig 2. Whatever method of
construction is chosen, care should be taken to ensure that all
diodes, transistors, electrolytic capacitors and the integrated
circuit are fitted to the board the correct way around, otherwise
component damage may occur. Note also that the resistor
network Rn which consists of 7 resistors with a common
connection must be fitted the correct way around, the
common connection usually being indicated by a dot on the
component. The board is laid out to accept a 7- or 8-way
resistor network depending on what is available. The
microprocessor is a CMOS type and although the input
circuitry at the pins has been designed to protect the device
from electrostatic damage it is best to fit a suitable ic. socket
to the board and fit the chip to this when assembly is
complete.

The order in which the circuit is assembled is, of course,
unimportant but it is usually best to begin with the low profile
components such as resistors and diodes and then progress
to the taller ones (capacitors, transistors, LED, and terminal
blocks).

The circuit is designed to operate with virtually any
keyboard as long as it has matrix connections {ie. Rows and
Columns) and is not one with a common connection. The
connections for the keyboard used are shown in Fig 3.
However, if your keyboard does not have the same
connections, this is not too important as long as the column
connections of the keyboard are connected to the column
connections on the printed circuit board. The same applies to
the rows. The circuit will work although the numbers will be
different and in particular the functions of the * and # keys may
be performed by two of the numbered keys. It is therefore best
to adhere to the connections as shown in order to avoid
confusion. The keyboard may be wired to the printed circuit
board using a short piece of ribbon cable or individual wires as
preffered.

Depending on the box chosen, the LEDs may also need to
be mounted on the box and connected to the printed circuit by
means of short pieces of wire. The fuse is best mounted in a
panel-mounted fuse holder so that it may be changed, should
the need arise, without having to open the box. This, too,
should be connected to the appropriate points on the printed
board with suitable wire, The circuit can then be built into the

box and, after testing, the lid glued permanently so that no
attempt can be made by “budding engineers” to try to open
the box in an effort to by-pass the internal relay. This wouid not
only defeat all the clever electronics inside but could also be
extremely dangerous.

TESTING

REMEMBER THAT THIS CIRCUIT OPERATES AT MAINS
POTENTIAL AND DANGEROUS VOLTAGES EXIST AT
VARIOUS POINTS IN THE CIRCUIT. SWITCH OFF AND
DISCONNECT THE CIRCUIT FROM THE MAINS BEFORE
ATTEMPTING ANY MODIFICATIONS OR SOLDERING.

Since the circuit uses a microprocessor to define the
logic, then assuming all the external connections to the
chip are correct there is very little to go wrong and there is
virtually no “setting up” other than to check that the circuit
is working and familiarise yourself with its operation. The
unit should be connected to the mains and the TV as
shown in Fig 4. Before plugging in the chip, switch on and
check that you have 5V between pins 5(-) and 14(+) of the
i.c. socket with a voltmeter. If this is not the case, check
the polarity of the Zener diodes D1 and D4 as well as diode
D2 and capacitor C2. If all is well, switch off and insert the
chip into its socket with the notch marking pins 1 and 18
nearest the mains input and output terminals and switch
the power back on, ensuring that the TV is switched off.

The circuit should produce ten bleeps followed by a
continuous sound and the CLOCK/TIMER RUNNING LED
(LED4) should be on with the relay remaining off. Enter the
code 1111 and check that the relay is energised and
switched off again after five seconds. Enter the code again
but, this time, press the “*" key before the relay switches
off. LED2 should now light and the relay will remain
energised with LED4 going out.

Connect a voltmeter set to measure 5 Volts across C3
and switch on your TV. The voltage should drop to zero or
less than 1 Volt. If your TV has a standby mode, switch it
to this and adjust VR1 for a reading of at least 2 Volts. Any
setting of VR1 which gives a voltage of less than 1 volt
when the TV is on and greater than 2 Volts when it is off or
on standby is correct. Switch off the TV or set it to
standby.

You may now enter a new code or the same one if you
do not want to change it. Initially, key in only two numbers
and then press “#" or **". The unit will respond with three
bleeps to indicate an error and LED2 will remain lit. Only
after entering at least four numbers (a new valid code), will
LED2 go out and LED1 light if “#” is pressed, or all the
LEDs go out and LED4 switch on if “*” is entered to return
the unit to the RUN mode.

If LED1 is lit, you may enter a suitable “Viewing Time" up,
to a maximum of 359 minutes. Again, try making some
“errors” like pressing 4 first and note the error warning
which is given. Eventually, enter a “viewing time" of 1
minute (001) before pressing the “#" key to go into the SET
TIME mode. If you make a mistake, continue entering
(valid) numbers and press “#" each time until the entry is
accepted - LED1 goes out and LEDS lights. Press the “#"
key three times to return the unit to the “Programme
Viewing Time" mode again with LED1 lit and enter the
correct time. Note that invalid entries are ignored so that if
you want to set a time of, say, 120 minutes but key in
4,1,2,0 then the 4 will not be stored. If you enter 1,4,2,0
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THE ORIGINAL SURPLUS WONDERLAND!

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS
9" RACK CABINETS

Surplus always
wanted for cash!

Surplus always
wanted for cash!
LOW COST PC's - ALL EXPANDABLE - ALL PC COMPATIBLE

SPECIAL BUY

AT 286

40Mb HD + 3Mb Ram

LIMITED QUANTITY only of these 12Mhz HI GRADE 286 systems
Made In the USA to an industrial specification, the system was
designed for total reliability. The compact case houses the mother-
board, PSU and EGA video card with single 5%" 1.2 Mb floppy disk
drive & integral 40Mb hard disk drive to the front. Real time clock
with battery backup Is provided as standard. Supplied in good used
condition complete with enhanced keyboard, 640k + 2Mb RAM,
DOS 4.01 and 90 DAY Full Guarantee. Ready to Aun !

Order as HIGRADE 286 ON (L Y £ ’412%(:00951“%)

CALL FOR QTY

PC SCOOP

COMPLETE
COLOUR SYSTEM

ONLY £99.00

A massive bulk purchase enables us to bring you a COMPLETE
readg to run colour PC sglslem at an unheard of price!
The Display Electronics PC99 system comprises of fully com-
patible and expandable XT PC with 256k of RAM, 5% 360k flop-
gy disk drive, 12* CGA colour monitor, standard 84 key key-

oard, MS DOS and all connecting cables - Just plug in and go
It Ideal students, schools or anybody wishing to Ieamn the world of
PC's on an ultra low budget. Don’t miss this opportunity.

Fully guaranteed for 90 Da&?bor S Peootn £99.00 ®

Optional Fitted extras: VGA graphics card £29.00

1.4Mb 3%" floppy disk drive (instead of 1.2 Mb} £24.95
NE2000 Ethernet (thick, thin or twisted) network card £49.00 I
FLOPPY DISK DRIVES 3%;"- 8"
5%" from £22.95 - 312" from £24.95

Massive purchases of standard 5%" and 3%" drives enables us to
present prime product at industry beating low prices! All units (unless
stated) are BRAND NEW or removed from often brand new equip-
ment and are fully tested, aligned and shipped to you with a 90 day
guarantee and operate from standard voltages and are of standard
size. All are IBM-PC compatible (if 3%" supported on your PC).

3%° Panasonic JU363/4 720K or equivalent £24.95(B
3%° Mitsubish| MF355C-L. 1.4 Meg. Laptops only * £36.95(B
3'%2° Mitsubishl MF355C-D. 1.4 Meg. Non laptop £29.95(B
5%"* Teac FD-55GFR 1.2 Meg £29.95(B
5%" BRAND NEW Mitsubishi MF501B 360K £22.95(B,
* Data cable included in price.

Shugart 800/801 8° SS refurbished & tested £195.00(E
Shugart 851 8° double sided refurbished & tested £250.00(E
Mitsubishl M2894-63 8" double sided NEW £275.00(E
Mitsubishi M2896-63-02U 8" DS slimline NEW £285.00(E

Dual 8" drives with 2 mbyte capacity housed in a smart case with
built In power supply. Ideal as exterior drives! £499.00(F)

HARD DISK DRIVES

End of line purchase scoop! Brand new NEC D2246 8° 85 Mbyte

of hard disk storage! Full industry standard SMD Interface. Ultra

hi speed data transfer and access time, replaces Fujitsu equivatent

model. complete with manual. Only £299.00(E)
3%° FUJI FK-309-26 20mb MFM I/F RFE £59.95(C
3%° CONNER CP3024 20 mb IDE I/F {(or equiv )RFE 269.95%0
3%" CONNER CP3044 40mb IDE I/F (or equiv.)RFE £89.00(C
3%" RODIME RO3057S 45mb SCS! I/F (Mac & Acorn)  £99.00(C
5%" MINISCRIBE 3425 20mb MFM I/F (or equiv.) RFE  £49.95(C)
5%" SEAGATE ST-238R 30 mb RLL I/F Refurb £69.95 C;

5%" CDC 94205-51 40mb HH MFM I/F RFE tested £69.95(C
8" FUJITSU M2322K 160Mb SMD I/F RFE tested £195.00(E
Hard disc controllers for MFM , IDE, SCSI, RLL etc. from £16.95

THE AMAZING TELEBOX

Converts your colour monitor into a QUALITY COLOUR Tvit

- TV SOUND
3 ] & VIDEO

TUNER!

The TELEBOX consists of an attractive fully cased mains powered
unft, contalning all electronics ready to plug into a host of video moni-
tors'made by makers such as MICROVITEC, ATARI, SANYO,
SONY, COMMODORE, PHILIPS, TATUNG, AMSTRAD etc. The
“composite video output will also plug directly into most video
recorders, allowing reception of TV channels not normally receivable
on most television receivers® (TELEBOX MB). Push button controls
on the front panel allow reception of 8 fully tuneabie ‘off air UHF
colour televislon channels. TELEBOX MB covers virtually all televi-
sion frequencies VHF and UHF including the HYPERBAND as
used by most cable TV operators. A composite video output is
located on the rear panel for direct connection to most makes of
monitor or desktop video systems. For complete compatibility - even
for monitors without soun!- an integral 4 watt audio amplifier and
low level Hi Fi audio output are provided as standard.
TELEBOX ST for composite video input type monitors £34.95
TELEBOX STL as ST but with integral speaker £37.50
TELEBOX MB Multiband VHF-UHF-Cable- Hyperband tuner £69.95
For overseas PAL versions state 5.5 or 6mhz sound specification.
‘For cable / hyperband ion Telebox MB should be connected
1o cable sefvice. S ode on all Teleboxes is (B)

FANS & BLOWERS

MITSUBISHI MMF-D6D12DL 60 x 25 mm 12v DC
MITSUBISHI MMF-09B12DH 92 x 25 mm 12vDC  £€5.95 10/ £53
PANCAKE 12-3.592 x 18 mm 12v DC £7.9510/ £69
EX-EQUIP 120 x 38mm AC fans - tested specify 110 or 240 v £6.95
EX-EQUIP 80 x 38mm AC fans - tested specify 110 or240v €5.95
VERO rack mount 1U x 19" fan lra_y speclfy 110 or 240v £45.95 )
IMHOF B26 1900 rack mnt 3U x 19° Blower 110/24Q0v NEW £79.95
Shipping on all fans (A). Blowers (B). 50,000 Fans Ex Stock CALL

IC's ANSISTORS - DIODES

OBSOLETE - SHORT SUPPLY - BULK

5,000,000 items EX STOCK

For MAJOR SAVINGS - SAE or CALL FOR LATEST LIST

£4.95 10/ €42

News now avallable - send lar

Optional Fitted extras: 640k RAM £29.00
|2nd floppy drive, specity 5%* 360k or 3%" 720k £29.95 I
Above prices for PC99 offer ONLY.

VIDEO MONITOR SPECIALS

One of the highest specification
monitors you will ever see -
e A 3 5 5
)‘At this price - Don’t miss it!!
Mitsubishl FA3415ETKL 14" SVGA Multisync monitor with fine
0.28 dot pitch tube and guaranteed resolution of 1024 x 768. A
FEpm——— variety of inputs allows connection to a host of
| computers mdudn%IBM PC's in CGA, EGA, VGA &
SVGA modes, BBC, COMMODORE (including
Amiga 1200}, ARCHIMEDES and APPLE. Man
vl features: Et faceplate, text switching and L
- EX RADIATION MPR specffication. Full 90 day warranty.
Supplied CELLENT little used condition. .
order as mTs.svaa ONly £139g
Tiit & Swivel Base £8.00 Leads for IBM PC £8.95 (A)
External Cables for other computers € CALL

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 separale phono jacks.
Iintegral audio power amp and speaker for all audio visual uses.
Will connect direct to Amliga and Atari BBC computers. Ideal for
all monitoring / securlty applications with direct connection to
most colour cameras. High quality with many features such as tront
conc:aled flap controls, VCR correction button etc. Good used
condltion - fully tested with a 90 day guarantee

Dimensions: W14 x H12% x 18%7 5. 0n|¥5)£99

Special Offer save £16.95 - Order TELEBOX ST &
HCS35 together - giving you a quality colour TV & AV
system for Only £122.50 (E)

KME 10" high definition colour monitors. Nice tight 0.28* dot pitch
for superb clarity and modem styling. Operates from sz
any 15.625 khz sync RGB video source, with RGB
analog and composite sync such as Atarl,
Commodore Amiga, Acorn Archimedes & BBC.
Measures only 13%" x 12° x 11°. Only £125 (E)
Good used condition. 30 daé guaramee.

KME 10" as above for PC EGA standard £145.00 (E)

PHILIPS HCS31 Ultra 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 with a 90 day guarantee (possible minor screen bums).
In aftractive square black plastic case measuring W10" x H10" x
13%° D. Mains powered  Limited Quantity - Only £79.00 (D)

20" 22" and 26" AV SPECIALS

Superbly made UK manufacture. PIL ali solid state colour monitors,
complete with composite video & optional sound inputs. Attractive
teak style case. Perfect for Schools, Shops, Disco, Clubs, etc.In
EXCELLENT little used condition with full 90 day guarantee.

1

Superb quality 6 foot 40U
Virtually New, Ultra Smart

Less than Half Price!
Top quality 19° rack cabinets made in UK by
Optima Enclosures Ltd. Units feature
designer, smoked acrylic lockable front door,
full height lockable half louvered back door
and removable side panels. Fully adjustable
intemal fixing struts, ready punched for any
configuration of equipment mounting plus
ready mounted integral 12 way 13 amp socket
switched mains distribution strip make these
racks some of the most versatile we have
ever sold. Racks may be stacked slde by side and therefore require
only two side paneis 10 stand singly or in bays
Overali dimensions are: 77%" H x 32%" D x 22" W. Order as:
OPT Rack 1 Complete with removable side panels. £335.00 (G)
OPT Rack 2 Rack, Less side panels £225.00 (G)

T ACREORECRIOIIOPICIT
DAL AL 8

CPICIECPICISTIIVIIY,

| 32U - High Quality - All steel cabinet |

Made by Eurocraft Enclosures Ltd to the highest possible spec,
rack features all steel construction with removable

side, front and back doors. Front and back doors are
hinged for easy access and all are lockable with
five secure 5 lever barrel locks. The front door
is gonstructed of double walled steel with a
‘designer style’ smoked acryllc front panel to |
enable status indicators to be seen through the 4
Fanel, yet remain unobtrusive. Internally the rack
eatures full slotted reinforced vertical fixing mem-
bers 1o take the heaviest of 19” rack equlp-
ment. The two movable vertical fixing struts
(extras avallable) are pre punched for standard
‘cage nuts’. A malins distribution panel internal-
ly mounted to the bottom rear, provides 8 IEC 3
pin Euro sockets and 1 x 13 amp 3 pin switched
utllity socket. Overall ventilation is provided by
fuIIK louvered back door and double skinned top section

with top and side louvres. The top pane!l may be removed for fitting
of Integral fans to the sub plate etc. Other features include: fitted
castors and floor levelers, prepunched utility panel at lower rear for
cable / connector access etc. Supplied in excellent, slightly used
condition with keys. Colour Royal blue. Extemal dimensions 64" H x
25" Dx 23%" W.

Sold at LESS than a third of makers price !l

A superb buy at only £195.00 ©)

Over 1000 racks in all sizes 19" 22" & 24"
3to 44 U. Available from stock !!
Call with your requirements.

OUCH SCREEN SYSTEM

The ultimate in 'Touch Screen Technology' made by the experts -
MicroTouch - but sold at a price below cost 1! System consists of
a flat translucent glass laminated panel measuring 29.5 x 23.5 cm
connected to a PCB with on board sophisticated electronics. From
the board comes a standard serial R$232 or TTL output. The out-
put continuously gives simple serial data contalning positional X & Y
co-ordinates as to where a finger Is touching the panel - as the fin-
ger moves, the data instantly changes. The X & Y information Is
given at an incredible matrix resolution of 1024 x 1024 positions
over the screen size it So, no position, however small fails detec-
tion. A host of avallable translation software enables direct con-
nection to a PC for a myrlad of applications including: control pan-
els, pointing devices, POS systems, controllers for the disabled or
computer un-trained etc etc Imagine using your finger in ‘Windows'
Instead of a mouse ! (a driver is indeed available 1) The applica-
tions for this amazing product are only limited by your imagina-
rslonl{ Suppl[i)ed as a comple(eI system 'lncluding Controller, Power
upply and Data at an incredible price of only:
RFE. Full Software Support Available - Fully Guarysnlwd£145' 00 (8)

20"...£135 22"..£155 26"..£185@ LOW COST RAM & CPU’S

DC POWER SUPPLIES

Virtually every type of power

supply you can imagine.Over
10,000 Power Supplies Ex Stock
Call for info / list.

SPECIAL INTEREST

Zeta 3220-05 A0 4 pen HPGL RS232 fast drum plotter
3M VDA - Video Distribution Amps.1 in 32 out

Trio 0-18 vdc bench PSU. 30 amps. New

Fujitsu M3041 600 LPM band pnnter £1950
VG Electronics 1035 TELETEXT Decoding Margin Meter  £3750
Andrews LARGE 3.1 m Satellite Dish + mount (For Voyager!) £950
RED TOP IR Heat seeking missile (not armed 1') POA
KNS EMC / Line interference tester NEW

Thurtby LA 1608 logic analyser

INTEL SBC 486/133SE Multibus 486 system. 8Mb Ram
GEC 1.5kw 115v 60hz power source
Brush 2Kw 400 Hz 3 phase frequency converter

Anton Pillar 75 kW 400 Hz 3 phase frequency converter
Newton Derby 70 KW 400 Hz 3 phase frequency converter
COMPONEDEX T1000 Portable TELEX tester NEW £250
Sekonic SD 150H 18 channel digital Hybrid chart recorder £1995
HP 7580A A1 8 pen HPGL high speed drum plotter £1850
Computar MCA1613APC 16mm aulo iris lenses 'C' mount  £125
Seaward PAT 2000 dual voltage computerised PAT tester  £585
Densel MUD 0185AH 1KVa UPS system with balts NEW £575

£1950
£375
£470

£1200
£375
£1200
£950
£850
POA
POA

Issue 13 of Display

ESTABLISHED
25 YEARS

Open Mon - Sat 9:00 - 5:30
215 Whitehorse Lane
South Norwood

On 68A Bus Route
Nr.Thornton Heath &
Selhurst Park SR Rall Stations

Al prices for UK Mainland. Ul
Ur ies and Local

(B)=£5.50, (C)=£8.50, (D)=£12.00, (E)=£15.00, (F}=£18.00, (G)=CALL Alilow
Standard Condation:

notice. Orders subject to stock. Discounts for volume. Top CASH prices pa

e SAE - PACKED with bargains!

INTEL 'ABOVE' Memory Expansion Board. Full length PC-XT
and PC-AT compatible card with 2 Mbytes of memory on board.
Card is fully selectable for Expanded or Extended (286 processor
and above) memory. Full data and driver disk supplied. in good
used condition fully tested and guaranteed.
Windows compatible. Order as: ABOVE CARD  £59.95(a1)
Half length 8 bit memory upgrade cards for PC AT XT expands
memory either 256k or 512k in 64k steps. May also be used to fill
in RAM above 640k DOS limit. Complete with data,

Order as: XT RAM UG. 256k. £32.95 or 512k £38.95 (A1)

SIMM
1MB x 9 SIMM 9 chip 120ns ol

nk £19.50 (A1
1MB x 9 SIMM 3 chip 80 ns &3.50 70ns £26.00 (A1
1MB x9 SIMM 9 chip80ns £22.50 70ns £28.00 (A1
4 MB 70ns 72 pin SIMM module only £125.00 (A1

SPECIAL INTEL 486-DX33 CPU £79.99 (A1)

NO BREAK UNINTERRUPTIBLE PSU'S

EMERSON ACCUCARD UPS, brand new 8 Bit half length PC
compatible card for all IBM XT/AT compatibles. Card provides DC
power to all Internal system components in the event of power sup-
ply failure.The Accusaver software provided uses only 6k of base
RAM and automatically coplies all system, expanded and video
memory to the hard disk in the event of loss of power. When power
is returned the machine is returned to the exact status when the
power falled 1! The unit features full self diagnostics on boot and Is
supplied brand new, with full, ea£Séh9nir8 instructions and manuyal.

Normally £189.00 nOwW/ Qor 2 for £120

Open Mon-Fri 9.00-5:30
Dept ETI. 32 Biggin Way
Upper Norwood
LONDON SE19 3XF

Authorities - minimum account order £50. Cheques over

s of Sale and unless stated guaranteed for 90 days. Al

DISTEL © The Original

FREE On line Database

Info on 1000's of items
v21,v22, v22 BIS

0181 679 1888

K customers add 17.5% VAT to TOTAL order amount. Minimum order £10. Bona Fide account orders accepted from Govemment, Schools,
£100 are subject to 10 working days clearance. Cariage charges (A)=£3.00, (A1)=£4.00,
approx 6 days for shipping - faster CALL. Scotland surcharge CALL. Al goods supphed to our
rantees on a retum 10 base basis. All rights reserved to

for surpius goods. Al trademarks etc acknowledged. © Display

ALL B ENQUIRIES

0181679 4414

FAX 0181 679 1927

prices / specifications without prior
ronics 1995. E& OE. 4/5




MAGNET V:/-IRE,

| want.....
Electric Motor
Mtg Equipment,
Communtators,
Laminations,

CLASS 'H’
INSULATION
TAPE, CORES,

 YOU WILL FIND
IT ALL AT
BERLIN CWIEME
'96 EXHIBITION &
CONFERENCE

COIL WINDING / INSULATION
ELECTRICAL MANUFACTURING
EXHIBITION & CONFERENCE '96
Berlin Messe, Berlin, Germany.

4th to 6th June 1996

send for 'FREE' entry tickets and details to:

: CWIEME Inc - 2 Rosemary Road, Parkstone,
Poole, Dorset BH12 3HB. England.
Tel: +44 (0} 1202-38066 1 or 1202-743906

Fax: +44 (0) 1202-380661 or 1202-736018

WINTER 1995/6
" CATALOGUE
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¢ Vouchers!
EXTRA Discoun £60 Worth

COMPETITION:,
Win a A
Hameg

30MHL

Oscillo-

scope

All responses receive 'FREE' copy of 'Coil Winding/insulation Buyer's Guide

The new winter '95/96 edition has 280

pages packed with over 4000 products.

P> New editions to our computer section

further extending our range of PC components and
accessories at unbeatable prices

P Free competition with a chance of winning a
Hameg 30MHz oscilloscope

P> 100’s of new products including;
Books, Component Packs, Connectors,
Switches, Test Equipment and Tools.

> New range of oscilloscopes from Hameg and extended
range of mobile phone batteries and accessories

P> Latest PIC Microcontroller IC’s and programmer

P> New 70cms mobile transceiver for the novice radio
amateur enthusiast

P> 280 pages, 26 sections and over 4000 products from
some of the worlds finest suppliers

P> Available at most newsagents or direct from Cirkit
P> Out 26th October 1995

P> Send for your copy today!

'Cirkit e

Cirkit Distribution Ltd

Park Lane - Broxbourne - Hertfordshire - EN10 7NQ

Telephone: 01992 448899 - Fax: 01992 471314

45




A handy piece H_M'Mf for electronic engineers designed by Richard Grodzik

rototyping a microprocessor/microcontrollr-based

project is a precise science where luck does not get a

look in. Unlike analogue electronics where component

tolerance or even component failure could still produce

a functioning circuit, no allowance for a single eror is
permitted in the art of microelectronics. A single comuptad bit in a
Megabyte program will cause a software ‘crash’. Similaty, one logic
gate malfunction will render a computer kaput.

Once the hardware has been buitt and verified for connections,
the next step is to write a smalt program to test the system. The
prototype circuit may well mirror the hardware precisely, but what if
data bus contention arises when two or more peripherel devices are
being accessed at the same time?.

This is a situation where the logic analyser is an invaluable piece
of test equipment. Quite simpy, it allows the capture of 3 bit wide
data (data/address/control) bus at the system clock speed in real
time, and then to be examined at leisure on the PC's sareen.

Consider the following scenario which often happens when a
newly constructed prototype board has been built. A small piece of
software is written to, say, toggle a port pin. It doesn’t work. Has the
processor even got further than the reset stage when the first
address is placed on the address bus to access the first operational
code in ROM?.

The solution is to attach the logic analyser probes, press the
switch to arm the unit; 256 bytes will then be automatically
captured. Press the switch again, and these bytes are

is being executed by the processor. Perhaps the operation of a
condttional jump was misinterpreted when you wrote the software.
A close examination of the captured data will verify if this is the case.

A typical microprocessor's instruction cycle will consist of a
number of “T" states or machine instruction cycles, which usually
vary in number dependent on the type of instruction being
executed. A multiplication instruction may take as many as five clock
cycle/machine cycles. The clock cycle time is either a function of the
crystal frequency or. more usually, an exact sub-multiple of the
system clock.

The ‘PIC" microchip is revolutionary compared to most other
microcontroliers in that all instructions take one machine time cycle
of 1/4 of the system clock. This means that if the xtal frequency is 4
MHz, a single instruction will be executed in 1 microsecond. In
conventional microprocessor-based systems, the OPCODE may
persist on the data ous for several clock cycles so that, when the
logic analyser data s viewed, the same byte will have been captured
several times. This is nomal and doesn't mean that the processor is
‘stuck’.

Many processors such as the 8088/8031 have a multiplexed low
order address/data bus where the same 8 pins share data and
address information; a latching D-type (74573) or (74373) is used to
demuttiplex data/acdress bytes. A control line (ALE in the case of
the 8031) latches through the addresses on an active high pulse.
When the pulse is at a logic low level, data is present on the input

then transferred via a standard RS232 serial data BINARY HEX 7 6 5 4 3 2 1 0 cLOCK
stream link to the PC's screen. 00000000 00 1

If the board being analysed uses a 8031 controller, e T —==-= :
then this has a reset address of 0000H and it is this R P——————————
address that first appears on the address bus. If we 00000000 80 = g
examine the captured data on the screen and find ;:);(;;;; zg 3
that the first address captured is 80H (10000000b) 11111010 FA E 8
and succeeding bytes have the 8th bit held at logic 1, :‘1’:::::? — -
then there is obviously a fault with the A7 line. Close 00000000 00 1
examination of the print on the PCB will probabty 11000111 ¢7 12
reveal that address line A7 has a short to the 5 volt ?gggg:);g gg :i
supply line. 00000000 00 15

So there we have it. A very effective way to locate (‘)gggg(‘)g; ;‘(5) ﬁ :g

The logic analyser can also be used to detenmine 10000101 85 19
the cormect execution of software. Connect the e B E =
analyser probes to the data bus, and press the reset 10000010 82 22
S e target Dowie, A analyser ang SPACE BAR = FWD ENTER. = RE-ARM BACK ARROW = REV ARMED ESC,= ABORT
capture the data. Every single OPCODE/OPERAND
on the data bus will then be captured as the program Typical PC display from analyser

ELECTRONICS TODAY INTERNATIONAL
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pins of the D-type.

This is where the ‘Qualifier’ control probe from the logic analyser
comes in. If we attach it to the ALE line of the processor and move
jumper J2 to the H (active low) position, address information will be
captured by the analyser. Conversely, moving the jumper to position
‘L’ will allow the capture of data information. Jumper J1 allows the
analyser to capture the bytes on the leading (active high) or traiing
edge (active low) of the clock pulse. The CLK (clock) probe kead is
usually attached to one side of the crystal, or to any high frequency
TTL source.

How it works

The basis of the analyser’s functionality is the Advanced Micro
Devices AM7200 RAFO (First-In First-Out) 256 byte CMOS memory.
As the name suggests, data that first enters the memory on a write
cycle is the first data that comes out on the first read cycle; an exact
opposite to the operation of a ‘stack’ in a processor system where
the LIFO (Last-In, First-Out) operation pops off (reads) the last byte
pushed (write) on the stack. Pressing the ARM/SQUIRT  button
arms the analyser.

The AM7200 has an access time of 50 nanoseconds which
means that the analyser is capable of catching data on all but the
very fastest processor systems. No firmware intervention (the PIC's
software) occurs in the data capture process, since this would slow
things down somewhat. Capture is completely hardware driven, the
target processor providing the high speed clock to drive 256 bytes
into the 7200's buffer.

When the RAM is full, further writes are inhibited and the FF (full
pin lights the LED. Pressing the analyser's ARM/SQUIRT button a
second time will cause the PIC’s firmware to read the RAM's data
and transmit it to the PC via the serial port. Further 256 byte deep
blocks of sample data can now be captured by re-arming the
analyser i.e. pressing the switch button once.

Note that it is suggested to hold the target system in the rest
position (keep the reset button pressed) when arming the analyser.
Then release the target system’s reset button i.e. data/address
information will then be captured from processor reset (the start of

OPCODE execution).

The 7408 and 74132 consist of simple logic gates to multiplex
clock and qualifier signals to the write pin of the 7200. When pin 9
of the 74132 Schmidt trigger NAND gate is low, the analyser is
disabled and data will not be captured. When armed, this logic level
changes to logic 1 pemmitting the target board's clock to write in
successive bytes of data. If things appear to be happening rapidly,
rememter that with a clock of 1 MHz, it will take approximately 0.25
milliseccnds to clock in 256 bytes of datal

Construction

The unit is built on a double-sided PCB. This is not a formidable
task as may at first appear. The following method has been used
successfully by the author: make a ‘sandwich’ consisting of the
double-sided photo resist board and the copper layer and
comporent layer artwork, ensuring that the component layer is print
side up.

The artwork dimensions must be exactly the same as that of the
finished board, but at this stage cut the board with a 1 inch overlap
at the sides to allow tape to keep the artwork in position. To ensure
correct registration between both sides of the board, two 0.8 mm
holes are driled diagonally opposite at the edges through the board
and the artwork. By holding the ‘sandwich’ up to a bright light
source, a pinhole camera effect allows the artwork to be aligned.

With board and artwork aligned it is a simple matter of following
the usual processing procedure i.e. exposure of both sides of the
board to U.V. light and then developing and etching. Fnally, the
dried board is cut to final shape and the ‘pin through' holes are
made with short lengths of wire or by using special purpose PCB
through connecting pins.

System firmware

A PIC - 16C54 contains the logic analyser software for capturing the
256 bytes of data and transmitting them in binary form to the PC at
9600 baud 8 data bits 1 stop bit.

The source code listing is shiown below:
MPASM 01.02.05 Intermediate LOGICBIN.ASM

9-2-1995 15:6:0 PAGE
OBJECT CODE LINE SOURCE TEXT
0001
0002 ; LOGIC ANALYSER
0003 ; 'LOGICBIN.ASM’
0004
0005 LISTp=16C54
0006 7
0007
0020 0008 BAUD_1 EQU .32;9600 BAUD
0009
0000 001C TXD EQU 0 ;RAO
0001 0011 RTCC EQU 1 ;RTCC
0002 0012 PC EQU 2
0003 0013 STATUS EQU 3 ; STATUS
REGISTER
0005 0014 PORT_A EQU 5 ; PORT A
0006 0015 PORT_B EQU 6 ;PORT B
0008 0016 DLYCNT EQU 8
0009 0017 COUNT EQU 9
000A 0018 BUFFER EQU 0AH ; TRANSMIT
BUFFER
000B 0019 COUNTR EQU OBH ;s TIMING
COUNTER
000D 0020 INVERT EQU ODH
0010 0021 BLOW EQU 010H
0011 0022 BHIGH EQU 011H
0023
0024
;*i*t*titi**t*t**iiii*t*i*i*i***tii*ti*i*&i*ﬁﬁ**i*iiii
de ke kdedk ok ok
0025 ORG 0
0000 0026 start
0027

ELECTRONICS TODAY INTERNATIONAL




0000
0001
0002

0003
0003
0004
0005
0006

0007
0007
0008

0009

000A

000B
000C

oooC
000D
000E
000F

0010
0011

MPASM 01.02.05 Intermediate

0000
0948

0C40
0030
0co4
0031

0004
0665
0A07
0C07
0002
0061
0004
07E1

0AOD

0765
0AOC

0028
0029
0030

0031
0032
0033
0034
0035
0036
0037
0038
0039
0040

0041
0042
0043

0044
0045
0046
0047
0048
0049
0050
0051
0052
0053

NOP

NOP

CALL INIT

; INITIALISE PORTS

CYCLE

MOVLW 040H
MOVWF BLOW
MOVLW .4
MOVWF BHIGH

POLL

CLRWDT

BTFSC PORT_A, 3;GO SWITCH
LOwW?

GOTO POLL

MOVLW B'00000111°
: DEBOUNCE

OPTION

RELEASE

CLRF RTCC
DEBOUNCE CLRWDT
BTFSS RTCC, 7
GOTO DEBOUNCE

BTFSS PORT_A, 3
GOTO RELEASE; STILL

LOW?THEN GOBACK

LOGICBIN.ASM

LINE SOURCE TEXTVALUE

BSF PORT_A,1 ;ARM ON

FLUSH

BTFSC PORT_A,3 ;PRESS 2ND TIME

TO; READ

GOTO FLUSH

BCF PORT_A, 1 ;ARM OFF

MOVLW B’00000111°

OPTION

RE_LEASE

CLRF RTCC

DE_BOUNCE CLRWDT

BTFSS RTCC,7

GOTO DE_BOUNCE

BTFSS PORT_A,3 ;STILL LOW?
THEN ; GOBACK

GOTO RE_LEASE

EMPTY

BCF PORT_A, 2;READ LINE LOW
MOVF PORT_B, 0; READ DATA INTO W
;DATA IN W

CALL CONVERT; INVERT ALL BITS
CALL TRANSMIT ;AND TRANSMIT

AT 9600
CLRWDT

BSF PORT_A, 2;READ LINE HIGH

DECFSZ BLOW, 1
GOTO EMPTY
MOVLW 040H
MOVWF BLOW
DECFSZ BHIGH, 1
GOTO EMPTY

CLRWDT
GOTO CYCLE

9-2-1995 15:6:0 PAGE 2
LOC OBJECT CODE
0054
0012 0525 0055
0056
0013 0057
0013 0665 0058
0014 0A13 0059
0060
0015 0425 0061
062
0016 0cCO07 0063
; DEBOUNCE
0017 0002 0064
0018 0065
0066
0018 0061 0067
0019 0004 0068
001A 07El 0069
001B 0A19 0070
0071
001C 0765 0072
001D 0Al8 0073
0074
001E 0075
001E 0445 0076
001F 0206 0077
0078
0079
0020 092C 0080
0021 0931 0081
0022 0004 0082
0083
0023 0545 0084
0085
0024 O02F0 0086
0025 OAlE 0087
0026 0C40 0088
0027 0030 0089
0028 02F1 0090
0029 OAlE 0091
0092
002A 0004 0093
002B 0A03 0094
0095

0096
002C 0097
002C OFFF 0098
002D 002A 0099
002E 0C08 0100
002F 002B 0101
0030 0800 0102

0103
0031 0104
0031 0505 0105
0032 0942 0106

CONVERT

XORLW OFFH

MOVWF BUFFER; IN FILE REGISTER A
MOVLW 8;8 DATA BITS

MOVWF COUNTR

RETLW 0

TRANSMIT
BSF PORT_A, TXD

NEXT CALL DELAY ;104 uS DELAY

MPASM 01.02.05 Intermediate LOGICBIN.ASM

9-2-1995

15:6:0 PAGE 3

LOC OBJECT CODE LINE SOURCE TEXT VALUE

0033 032A 0107
0034 0603 0108
0035 0505 0109
0036 0703 0110
0037 0405 0111
0038 02EB 0112
0039 0A32 0113
0114
003A 0942 0115
003B 0405 0116
0117
003C 0942 0118
003D 0942 0119
003E 0942 0120
003F 0942 0121
0040 0942 0122
0123
0041 0800 0124
0125
0042 0126
0042 0cC20 0127
0043 0028 0128
0044 02ES8 0129
0045 0A44 0130
0046 0004 0131
0047 0800 0132
0133
0048 0134
0048 0004 0135
0049 OCFF 0136
004A 0006 0137
004B 0cCO08 0138
004C 0005 0139
0140
0141
0142
0143
0144
004D 0405 0145
004E 0425 0146
004F 0545 0147
0148
0149
0050 0800 0150
0151
0152
01FF 0AOQO 0153
0154

MPASM 01.02.05 Intermediate
15:6:0 PAGE

9-2-1995

SYMBOL TABLE

LABEL VALUE
BAUD_1 0020
BHIGH 0011

ELECTRONICS TODAY INTERNATIONAL

RRF BUFFER ;ROTATE BUFFER

BTFSC STATUS,0 ;TEST CARRY
FLAG

BSF PORT_A, TXD

BTFSS STATUS,0 ;TEST AND

TRANSMIT BIT
BCF PORT_A, TXD
DECFSZ COUNTR
;UNTIL ALL 8 BITS
i TRANSMITTED
GOTO NEXT

CALL DELAY

BCF PORT_A,TXD ;STOP BIT
CALL DELAY

CALL DELAY

CALL DELAY

CALL DELAY

CALL DELAY

RETLW 0

DELAY; 104 uS DELAY
MOVLW BAUD_1

MOVWF DLYCNT

REDO DECFSZ DLYCNT,1
goto REDO

CLRWDT

retlw 0

INIT

CLRWDT

MOVLW OFFH

TRIS PORT_B;PB0 - PB7 INPUTS
MOVLW 8;

TRIS PORT_A;RA0 SERIAL OUTPUT

;RA1 OUTPUT ARM
;RA2 OUTPUT READ
;RA3 INPUT GO

BCF PORT_A,TXD ;START WITH
STOP BIT;LOW
BCF PORT_A,1 ;ARM OFF

BSF PORT_A, 2 ;READ LINE HIGH

RETLW 0

org 01FFh
goto start
END

LOGICBIN.ASM
4




INIT

INVERT 000D
NEXT 0032
PC 0002
POLL 0007
PORT_A 0005
PORT_B 0006
REDO 0044
RELEASE 000C
RE_LEASE 0018
RTCC 0001
STATUS 0003
TRANSMIT 0031
TXD 0000
__16C54 0001
start 0000
Errors H4p 0
Warnings : 0
Messages : O
Operating

The power for the analyser is taken from the target board and must
be +5 volts (+- 0.25 volts). Connect the eight data leads to the
target's address or data bus via a chip glomper. If no qualifying
signal is required, remove jumper J2. Jumper J1 selects between an
active low or active high signal and can be selected by experiment
according to the processor type.

Connect the serial fink (i.e. the PC's serial port - either COM1 or
COM2). The receive data pin of the serial port is pin 2 (pin 5 Ov).
Strap together pins 4, 6, 7, 8 together. Press the analyser switch
once. The system is now amed. When 256 bytes have been
captured, press the same switch again. The data will then be
presented on the PC’s screen for inspection and analysis.

The DOS software driver was written by the author to be used
with the Logic Analyser. The software gives the user a better
representation of the captured data than does a Terminal Emulator.
An example of the driver graphics is shown below:

The data is shown in pure binary format, it's hexadecimal
equivalent, a ‘bar-chart’ representation of logic levels and the clock
cycle associated with each captured byte. In addition, the ASCII
printable character is displayed alongside each byte.

Operating the software driver

One can quite easily write a simple software driver and data display
programme for the analyser using in any computer language, even
Basic. However, if you don't want to do this, a programme is
available free from the author with the purchase of a programmed
PIC chip; see below for details.

Install either 'LOGCOM1.EXE’ or ‘LOGCOM2.EXE’ file onto the
hard disk and connect in the Logic Analyser to the COM1/COM2
serial port of the PC. Arm the logic analyser board by pressing the
ARM switch once. A flashing ‘ARMED’ message on the PC sareen
display will show that the system is operational. The Full buffer LED
will light showing that the FIFO buffer is full.

Pressing the switch a second time will stream the captured data
to the PC. 256 bytes will be saved in a buffer and written to disk in
fle "Logic_a’. To view the data, press the space bar to increment the

BINARY

11101110 EE

I —————)
11101111 EF A m——
11110000 FO
11110001 F1 el
11110010 F2 | —————
= E—
11110011 F3 =
11110100 F4 =
11110101 F5 —_—
11110110 Fé =
A
11110111 F7 [=="_1]]
11111000 F8
11111001 F9 el |
11111010 FA | ———
11111011 FB _—
11111100 FC
11111101 FD [——

11111110 FE
11111111 FF

00000000 00
00000001 o1
00000010 02

viewing window and, similarly, the back-arrow key will decrement
the clock cycle number. The driver may be re-armed at any time by
pressing the ENTER key. To abort, simply hit the ESCAPE key.
Screen contents can be printed by using the PrtSc button on the
keyboard.

A pre-programmed PIC is available from the author:

Mr.R.Grodzik (MICROS)
53 Chelmsford Road,
Bradford BD3 8QN
West Yorkshire

United Kingdom

Price £29 (p&p inc). Includes free PC logic analyser software
driver on disk.

Tel.01274 662085 for further details.

Also available: AM7200-50RC AFO £10 (p&p inc).
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SEET NGER peB DESIGN

WITH CO@PER & CHYAN AUTOROUTER

—

RANGER3 - DOS £2500 RANGER2 £150
- Windows\NT £2900 - B

Upto 8 pages;of schematic linked to artwork

. . — Gate & pin swapping - automatic back annotation
Hierarchical or flat schematic linked to artwork. Copper flood fill, Poweriplanes, Track necking,

Unlimited design size, 1 micron resolution Curved tracks, Clearance checking
Any shaped pad, definable outline library Simultaneous multi-layer auto-router
Pin, gate & outline swapping - auto back annotation
Split power planes, switchable on - line DRC

COOPER & CHYAN SPECCTRA RANGER2 UTILITIES £250

autorouter (SP2)
Inputs: OrCAD, Cadstar,
PCAD, AutoCAD DXF COOPER & CHYAN SPECCTRA auto-router (SPI)
Gerber-in viewer, AutoCAD DXF in & out

Outputs: Postscript, Windows bit map

R2 & R3 Outputs: 8/9 & 24 pin printers, HP UPGRADE YOUR PCB PACKAGE

Desk & Laser Jet, Cannon Bubble Jet, TO RANGER2 £60
HP-GL, Gerber,
NC Drill, AutoCAD DXF

TRADE IN YOUR EXISTING PACKAGE TODAY

Seetrax CAE, Hinton Daubnay:House, Broadway Lane, Lovedean, Hants, PO8 OSG
Call 01705 591037 or Fax 01705 599036 + VAT & PP Ail Trademarks Acknowledged
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EASY-PC, Schematic and PCB CAD

Over 19,000 Installations
in 80 Countries World-wide!

e Runs on:- PC/XT/AT/
286/ 386/ 486 with

Hercules, CGA, EGA
or VGA display and

e Design:- Single sided,
Double sided and
Multi-layer (8) boards.

e Provides full Surface
Mount support.

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

o Tech Support - free.

e Superbly easy to use.
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Options:-500 piece Surface Mount Symbol Library £48,
1000 piece Symbol Library £38, Gerber Import facility £98.

LAYAN - Electro-magnetic
Simulation ONLY £495
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Affordable Electronics CAD

LAYAN: New Electro-magnetic tayout $950
e s TRyt wenere] | Simulator. Include board parasitics in

T el R S 02wl || your Analogue simulations. Links with

|and requires EASY-PC Professional XM

and ANALYSER Il Professional
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|EASY-PC Professional: Schematic

Capture and PCB CAD. Links directly to
ANALYSER lil, LAYAN and PULSAR.

PULSAR: Di_gital Circuit Simulator
ANALYSER lll: Analogue Linear Circuit

" [ From $375|

| From $196| €98
From $1956 | £98 |

{ Simulator

*| Design program

| sized business |
EASY-PC: Entry level PCB and

FILTECH: Active and Passive Filter ?rom $275

Ll
|
4

STOCKIT: New camprehensive Stock | $275 |
control program for the small or medium ‘
= -+ .
$195 £98 |
Schematic CAD.

Z-MATCH for Windows: Windows

based Smith-Chart program for RF

Engineers. | |
We operate a no penalty upgrade policy.

USS prices Include Post and Packing
Sterling Prices exclude P&P and VAT. !

$475 |

For full information, please write, phone or fax:-

Number One Systems

UK/EEC: Ref. ETI, HARDING WAY, ST.IVES, CAMBS., ENGLAND, PE17 4WR.
Telephone UK: 01480 461778 (7 lines) Fax: 01480 434042

USA; Ref. ET!, 126 Smith Creek Drive, Los Gatos, CA 95030
Telephone/Fax: (415) 968-9306

« TECHNICAL SUPPORT FREE FOR LIFE
« PROGRAMS NOT COPY PROTECTED.
¢ SPECIAL PRICES FOR EDUCATION.

e-mail. sales@numberone.com
international +44 1480 461778

MasterCard

adadall



ENTINEL

arm Sensor Watchdog)

A useful piece of equipment designed by Bob Noyes
for testing and setting up alarm systems

traffic or even a slamming door can cause a false alarm
wx TAMPERLED because the PCB containing the PIR sensor moves
—— = I St rather' Fhan a hgat sgurce moving, and so the alarm
LOOP DRIVE l ! ‘sees’ It as an intrusion and sets off the alarm.

YELLOW 0——— ‘T‘;: @ L In most alarms it is possible to see which zone loop has
activated the alarm but if several PIR detectors are
connected to this zone it is impossible to say which one is

HED o 12V PP POW‘E\R ‘\ON LED giving the false signal.'This problem is more prevalent in
o |"ERI IR | mme | | o Seteciors s o commen toon s
BLACK p and any
break anywhere only shows on the alarm panel's LEDs as
a tamper problem - one LED for maybe six or seven
detectors. Although a break, i.e. a permanent open circuit,
BLUE 0———— OQUTPUT OUTPUT F——  QuTPUT LED is easy enough to find with a meter, an intermittent break is
e il - b 1de far harder to find as it may only happen under certain
- - conditions such as a cold night or when subjected to
vibration. This Is where Sentinel comes into its own; if any
Sentinel block diagram break occurs, the corresponding LED will come on and
stay on even if the loop breaks and connects itself again

he DIY home security systems market is booming,
alarm systems are forever coming down in price as
a result of keen competition between
manufacturers and, as a result, both quality and
reliability are suffering.

A typical example of this is the tamper loop provision on PIR
(passive infra red) sensors; in the past this has consisted of a
microswitch mounted in such a position that if the alarm cover
is removed, the tamper trip Is activated and the alarm sounds.
This has worked extremely well for many years, but now, with
all the cost-cutting, the microswitch in several systems has
been replaced by a bent piece of metal that touches a contact
when the lid is in place but springs up when the alarm cover is
removed, thereby breaking the circuit. This seems OK but,
when subjected to vibration, smoke or condensation, it fails
after only a few months, setting the alarm off when no actual
intrusion has taken place. The two different metals become
tarnished or, in some extreme cases, corroded, causing a bad
connection.

Another shortcoming in certain cheaper PIR detectors is that
the PCB is no longer screwed to the case but heid in place by
a plastic clip or clips made from the moulding of the case.
These clips either bend out of place or, in some extreme cases,
snap off altogether when the PCB is connected to the wires
and pressed back into position; because it is not being held
firm, it is free to move about, albeit slightly. Vibration from heavy

the most common type of problem. Sentinel doesn't need feeding
80 it is always vigilant and any failure will activate the LED or
sound the buzzer.

If several detectors are to be tested they must be done one at
atime and for long enough so that any possible fault can show. If
only one area of fault is being looked at, the other one can be
looped out. For instance, if the tamper loop is the area of fault in a
unit, the output loop terminals of Sentinel can be shorted out; in
the prototype these are the blue and green. This means the PIR
unit can be handled and although it would trip due to handling, it
does not cause Sentinel to activate because of the added loop.
The other loop, i.e. the tamper, can then be tested fully by
exposing the PIR to vibration etc. If this fails to show the problem,
it can be left and the sound switched on. As soon as it fails, the
buzzer sounds, indicating exactly when the failure occurs. If you
are out of earshot at the time, the LED and buzzer remain on until
reset

How the circuit works

Sentinel must be able to power the sensor under test so, to
accomodate this, a regulated 12 volt supply is provided. This is a
standard supply consisting of two diodes (D1, D2) producing DC
from a 12-0-12 volt tap on the transformer; this is smoothed by a
reservoir capacitor C1. The voltage access C1 is around 17 volts
off load which is the feed to IC1 a 7812 the standard +12 volt 1
amp regulator. In order to suppress any high frequency present,
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BUZZER -VE Jo
VIA SWITCH 2V
R3
ﬁ' = NOTE:
Ict 7812
i Q1,Q2 BC107
SENSOR Go D1,D2  1N4001
TAMPER sy +12V D3, D4 1N4148 +12v
1
':'0k +12V 1
R6
SENSOR F ® s
OUTPUT 6 |1a
S R4
5o 15k
Q
3 - [0} }
IC2a
-—— -
ol2
R4 - Rw 7812
RESET Eo J =
BUTTON - MOUNT ON
e SMALL
o HEATSINK IN |OUT
d /
1k 1/2wW / o
 — / » oA POWERON
o LED
500mA
. T16vA > o - . +12V K
12
MAINS  MAINS
FUSE SWITCH 3
+ w—l
Y 0 + bt Ve s
N Cc1 1u Y Cimm
2200u 22u
D2
12
: N Vo L
The Sentinal circuit N

C2 and C3 are mounted as close to IC1 as practicably possible.
This +12 volt supply is used to power Sentinel’s electronics as well
as provide the +12 volts for the sensor under test, +12 volts to the
red terminal, OV to the black terminal.

The principle of the tamper loop test circutt is identical to that
of the output alarm circuit except it uses the other half of IC2.

The white and yellow terminal

8, the “Q" pin 13, goes high and stays high until reset by a high or
12 volts on the reset, assuming the set is not still high. Although
this sounds a bit of a mouthful it all fits in rather well because if
there is a “high” on the set the PIR's fault is showing itself i.e. the
loop is broken - a permanent fault. These types of fault are easy to
detect and can be confirmed on a meter. However, the type of

are used on the front panel to
bring the two tamper wires from

the PIR sensor under test to
Sentinel. The tamper wires may

be connected either way round
POWER ON LED

as this is an isolated loop, as per
diagram. The white terminal
goes to 0 volts while the yellow
goes to pin G on the PCB. From
here, it goes to the set (pin8) of
a D type stat IC2 as well as a
pull up resistor.

The D type is at the heart of
the memwory circuit; when a fault
- in our case, a break in the loop
- occurs, it is remembered, even
if the break connects again - an
intermittent fault. The clock and
“D” inputs are grounded in IC2
leaving only the set and reset
input pins in use. In such a
circuit when a positive or 12
volts is detected on the set, pin

12VAC

ov

12VAC

RESET IN

SENSOR IN

MOUNT SMALL HEATSINK CLIP
|
‘ |_—+ K +12v0LTS OUT
A 4\ ! (;3 ft'c/
- |_—»L ovoutsour
B " | _—>J BUZZEROUT VIA SWITCH
Ce— v-a ‘ ord |_—+1 OuTPUTTRIP LED
\d_‘ I’—/
D e—_| »
\_..'
E | @ T v |_—+H  TAMPER TRIP LED
4 :
F ] : 14 |_——>G  TAMPERIN
‘I : é é I .

TCB component overlay
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SENSOR POWER TERMINALS

fault Sentinel has been designed to detect is the intermittent one.

Normally, the tamper loop on the alarm is a short circuit i.e. a
loop in through a closed switch and out again. This means that,
when working, the white and yellow terminals are connected
together on Sentinel via the tamper loop in the PIR. This means
that pin G on Sentinel is at OV which, in turn, puts OV on the set
input of IC2. If, however, this loop fails i.e. a break occurs, the set
input of IC2 is pulled high via R3. This high, no matter how fast,
turns the “Q” pin high; this via R5 turns on TR2. The collector of
TR2 goes low and in turn'illuminates the monitor LED on the front
panel. D4 now becomes forward biased and, if the sound switch
is on, will sound the buzzer - very handy when Sentinel is used on
test for a long time as you can be getting on with something else.
D4 and D3 are required to prevent the tamper loop interfering with
the ouput loop LEDs and vice versa.

The rest pin 10 of IC2 is held low via R2 but, if the reset button
is pressed, pin 10 becomes high as the other side of the reset
switch is connected to +12 volts.

Under normal working conditions both the

source such as a human body, radiator, powerful light etc.

Ideally, it should be left in an unattended room. If the room is
fairty dark, it can be left some distance from an open door as the
LEDs can be seen from outside. If this is not convenient, then the
sound can be used. This will indicate when the PIR has tripped,
as a result of the slamming of a door, heavy traffic, a plane flying
overhead, the fridge motor starting up, etc.

As well as Sentinel being an extremely useful fault finding aid, it
is also of benefit for setting up the PIR in its actual position. It may
not be practicable to energise the whole alarm system to power
up the PIR but, by using Sentinel, the PIR can be tested and
positioned during installation.

Although PIRs are by far the most common type of sensor,
other types can be tested such as Doppler, ultrasonic, radar etc.
They must be 12 volt devices and have closed loop outputs when
not activated.

As well as electronic detectors, even simple switches such as
reed switches, commonly used on doors etc, can be monitored

tamper connectors (white and yellow} and the

ouput loop connectors {(green and blue} are two
separate closed loops (not connected to one
another). So all the unit does is constantly monitor
both loops and indicate if a break is detected by
iluminating the relevant LED.

A little more care is required when testing the
output loop of, say, a PIR detector as, to start
with, they normally take a couple of minutes to get
settled down. During this time, the output LED will
illuminate so it's a good idea to have the sound

turned off as it can get a little imtating. After a @ e
couple of minutes, it will be working and the reset 3N N
button can be pressed; the monitor LED will go BLACK RED
out, But, being a PIR, it will detect body L power—

movement so it must be placed firmly so it cannot
move of its own accord and facing away from you,
otherwise it will detect you and give an output.
While on test it must face away from any heat

NOTE: COLOUR OF TERMINAL POSTS MATCH COLOUR OF STANDARD 6 WAY ALARM CABLE

Layout of standard vero box
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r TYPICAL PIR SENSOR

T_ +12 VOLTS ——RED
LENS I
/ PULSE
O___ AMPLIFIER L | CcoOunT [ | OUTPUT
CIRCUIT DRIVE
OUTPUT BLUE
1
PIR ELEMENT ‘ l — OUTPUT GREEN
. e > ov BLACK
TAMPER SWITCH
TO EASE CONNECTIONS USE 6 WAY ALARM ARRER: ¥
CABLE TO CONNECT PIR TO SENTINAL L
THIS COMES IN THE ABOVE COLOURS 1
TAMPER —{YELLOW
Typical PIR to Sentinal connections
Resistors Capacitors Miscellaneous
R1 10K C1  2.200nF 25V Rad 1RO TN SN transfotuner
Red LEDs 0.2 (2 off), Green LED 0.2
R2 10K c2 1nF 25V Rad 1AL Blzzer
R3 10K (o%] 1nF 25V Rad Switches single pole on-off (2 off)
Coloured terminal posts (rad, black,
22n F 25V Rad
d oK e . green, blue, white, yellow) (2 off)
R5 15K Box to suit (Vero type used)
R6 1K IC1 7812 +12 V Reg Press to make switch
= 14-pin IC holder
R7 1K d FMITNOS “0F typa Stpt TO220 Heat sink clip
R8 1K 1/2W D1, D2 N4001 Fuse (max 1 Amp)

Runs on any PC running Windows 3.1, Windows 85 or
Windows NT with a minimum 2MB RAM
Will work with any Windows supported printer and monitor

PCB Designer

For Windows 3.1, ‘95 or N
PCB Designes - [:3 \pch\samplﬂ

% fo £ food It $om Wok® B
|| = alalalo
D& 1= a = Internet =—— 3
Visit our WWW site at www.niche.co.uk for more information
ﬂ '—1 and a working demo. The demo is also available via anonymous FTP

~

&4 from ftp.demon.co.uk in the dir /pub/ibmpc/windows/pcbderno/ as
Looking for the price? pcbdemo.zip. Intemet e-mail orders@niche.demon.co.uk.
It's just £49.00 all inclusive! Qay |/ €@~ o —-§ Of AT
...no VAT...no postage... < ‘

e mig =0
...no additional charges for P > o} l —

overseas orders. cht R g

Dealers and distributors © Produce Smgle or Double sided PCBs.
wanted. < Print out to any Windows supported printer.

Toolbar for rapid access to commonly used
components.

Helpful prompts on screen as you work.
Pad, track & IC sizes fully customisable.
No charges for technical support.

Snap-to grid sizes 0.1", 0.05" 0.025" and
unrestricted.

SMT pads and other pad shapes.
Prints at the resolution of your printer - much
higher than the screen shot shown here.

AN N VA N N N

Niche Software (UK)

22 Tavistock Drive, Belmont, Hereford, HR2 7XN. Phone (01432) 355 414
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=l PROFESSIONAL CIRCUIT AND PCB DESIGN AIDS FOR WINDOWS
CADFAK for Windows Els
CADPAK Is especially sulted to educationdl, = FPROFAK for Windows MB

hobby and small scale schematic and PCB
design. CADPAK Includes both schematic
drawing and 32-bit PCB drafting tools but as
an entry level product, there is no netlist link
between them.

- 1SIS ILLUSTRATOR
fle Edit View Jools gheet Configure Help

The schematic drawing module of CADPAK,
1SIS lMustrator, enables you to create circuit
diagrams like the ones In the magazines.

W Runs under Windows 3.1 making full use
of Windows features such as on-line help.

Full control of appearance including line
widths, fill styles, fonts, colours.

Automatic wire routing & dot placement.
Fully automatic annotator.

Complete with device and
comprehensive package libraries for
both through hole and SMT parts.

B Advanced route editing allows deletion
or modification of any section of track.

Gerber, Excellon and DXF outputs as well
as output via Windows drivers. Also
includes Gerber viewer.

Exports dlagrams to other applications
via the clipboard.

CADPAK is also avallable for DOS.

CADPAK FOR WINDOWS £149
CADPAK FOR DOS

PROPAK has all of the features in CADPAK plus
netlist based Integration, autormatic power
plane generation and a powerful auto-router.
PROPAK includes enough schematic capture
and PCB design functionality for all but the
most demanding applications.

ARES for Windows

Hbe Quiput Disptty EoM Jook System MHeip

PROPAK’s schematic drawing editor ISIS
ILLUSTRATOR+ includes even more features than
ISIS ILLUSTRATOR. PROPAK's 32-bit PCB design
tool, ARES for Windows, is our most powerful
and easy to use yet.

W Multi-sheet and hierarchical designs.

m Netlist link between modules guarentees
consistency between schematic and PCB.

Netlists are also compatible with SPICE-AGE
and most other electronics CAD packages.

Generates a full blll of materials.
ASCIl data import facility.
Electrical rules and connectivity checkers.

Ratsnest display with automatic update
during placement and routing.

Multi-strategy autorouter gives high
completion rates.

B Power plane generator creates ground
planes with ease.

B PROPAK Is also available for DOS.
PROPAK FOR WINDOWS ........... £ 495
PROPAK FORDOS .......cccvvvenn. £ 395

Call or fax us today for a
demo pack. Please state
whether you would like a

abcenter

DOS or Windows pack. E Il e ctromnics

Prices exclude postage (£5 for UK) and VAT. ISIS

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

ILLUSTRATOR and ARES for Windows are also avallable Te': 01 756 753440 Fax: 01 756 752857

separately. All manufacturers trademarks acknowiedged.




SAVE MONEY NOW!

Did you know...

A subscription is the cheapest
way to receive your favourite
magazine every month.

Fact: An annual subscription costs
£24.75* ¢
That's £2.25 less than buying 12 issues rafe monitor \ .
from your newsagent. What's more, we
take away all the effort so you receive
every issue direct to your door. R e
Don’t risk missing another issue.

*UK. only
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Continuing our look at software for the engineer’s PC, Frank Guaschi delves into
the intricacies of Mathplus

omputers and mathematicians have always gone
together. Indeed, if we go back to the last century,
the original derivation of the word computer was
none other than a mathematician whose job it was
to ‘compute’ some complex and usually
repetitious formulae. So it seems only right that the
mathematician of today should enjoy the assistance of an
electronic ‘computer’ to perform, amongst other things, those
same complex and repetitious formulae.

Of course mathematicians have been using computers
since the very first system was constructed. But it is only in the
last few years that very powerful personal computers have

made it possible to write software that can form the basis of a
practical real time tool to aid mathematicians in a wide range of
different procedures. Procedures ranging from multi-
dimensional graph plotting of a complex polynomial to solving
problems with differential calculus.

There are several such programmes available commercially
today, and the one we are going to look at in this article is
Mathplus from the Canadian software house Waterloo Maple.

Mathplus
Mathplus has been produced for mathematicians and
scientists with particular emphasis on its use as a teaching and
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learning tool in secondary schools, colleges and universities. It
has been designed to run on a standard personal computer and
sports a graphical user interface that makes it very easy to use.
This is in contrast to some of the other packages on the market,
such as Maple V, which require the user to learn a programming
language before being able to use it.

Mathplus is, in fact, an improved Windows version of a
programme called Theorist. This has been a very popular
computer algebra package which has been available for the
Apple Macintosh for several years.

The review version which | looked at ran under Windows.
Installation was a matter of just a few minutes thanks to the install
routine initiated through Window’s Programme Manager. The
installation copy was on two 3.5inch disks that came with two
thick and very comprehensive manuals. (It should be noted that
Maple publish a whole range of books on using this programme
that form an invaluable library of associated information; a list of
these books was provided in the box.)

Using the programme.

Mathplus comes with a fully illustrated 320-page learning guide
that is quite easy to follow with plenty of examples to help the
user to get familiar with the different procedures. This is
supplemented by a handy and extensive 350-page reference
manual that expands on many of the things in the learning guide.
These were both essential given the enormous range of features
and functions supported by this package.

With Mathplus, one simply creates a mathematical equation
by entering symbols and figures using the keyboard, or selecting
from a palette using the mouse. Solving such equations is made
very easy thanks to the use of ‘click and solve’ techniques,

highlighting the expression with the mouse, and choosing a host
of manipulative icons from the palette.

Built into the Mathplus software are over 250 maths functions
with instructive live notebooks illustrating finite and infinite series,
Laplace transforms, 2-D and 3-D graphics, 15-digit arithmetic
precision, remanipulation, vectors, matrices, trigonometry,
polynomials, etc.

The Graph feature is particularly good and, indeed, one can
very easily get quite carried away with entering a wide range of
pofynomial and trigonometric functions and experimenting with
the differently shaped curves produced by modifying the
parameters. It is also possible to extract tables from the graphs
so that values of y can be tabulated for a range of vaiues of x in
the function y= f(x). Three-dimensional representations of graphs
can be shown for bi-variate functions.

The program makes it possible to do very simple mathematics
like basic addition and subtraction etc, although most users will
probably find it easier to get out their hand calculators. However,
when it comes to Algebra, the program is much more useful. The
program readily deals with the manipulation of quite complicated
expressions. It can cope with the solution of quadratic equations,
and of polynomial equations of higher degree using graphical
methods. There are also neat methods of handling Non-linear
equations.

The program'’s ability to handle the Calculus is an attractive
feature. The program takes in its stride the straightforward
problems in differential calculus such as differentiation of algebraic
and trigonometric functions, slopes and tangents, and maxima
and minima. Similary, it is equally impressive in handling the
integral calculus. Simple definite and indefinite integrals,
integration by parts, or by substitution, can be done although,
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with some of the difficult problems, care has to be taken to follow
through the steps. This is especially true of Multiple or other
complicated integrals that require intelligent intervention by the
operator. In other words, the program is no mere robot.

The rest of the program'’s abilities in the Calculus is taken up
with the solution of differential calculus. Because this is a vast and
complicated field requiring great ingenuity in the solution of many
equations, the program could not be expected to cope with other
than the more simple ones. Even so, its use of graphs to solve
numerical equations of first, second, and higher degrees makes
a very useful contribution.

The program’s capability in dealing with Matrices is a definite
advantage. The basic matrix operations of muttiplication and
inversion that are often a bit of a chore are carried out with great
speed. The program’s ability to handle General linear systems,
determinants and the solution of simultaneous equations is
similarly impressive.

Finally, the Mathplus program gives the mathematician a
demonstration of the way in which it can be at home with more
advanced techniques like Fourier transforms, Bessel, and the
Gamma functions.

Iin Conclusion
| found the Mathplus program very attractive and well laid out.
The palette of icons makes it easy to become familiar with the
various facilities. Many mathematicians, and especially
mathematical students, will find this a very useful package to
have on their PCs.

The package is well suited to the needs of students studying
maths, the sciences and information technology within the
National Curriculum, as well as higher level students and

professionals, particularly those in the sciences and technology
who are not specialist mathematicians.

Supplier Details
Product: (MATH)plus version 2

Publisher: Water'oo Maple, 450 Phillip Street, Waterloo, Ontario,
Canada, N2L5J2. Tel {from UK) 001 519 747 2373. Fax 001 519
747 5284 or electronically on:

info@maplesoft.on.ca

and World Wide Web:

http://www.maplesoft.on.ca.

UK Distributor - Robinson Marshall (Europe) plc, Nadella Building,
Progress Close, _eofric Business Park, Coventry, Warwickshire,
CV3 2TF. Tel 01203 233216. Fax 01203 233210.

email: RME@cityscape.co.uk

Price: £199 per single user, network licences begin at £1000.00
for 10 users (there is a special schools version with an unlimited
user site licence “ee of £995.00)
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PC version: 386 or higher processor, 4MB+ of RAM, 3MB+ |
hard disk space, VGA display, and Windows 3.1 or NT
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1
Macintosacsion: Apple Mac Plus and above including
Quadras, 2ME+ RAM, 2MB+ hard disk space, System 6, 7
and A/UX compatible. Math co-processor support version
included.
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Micro are experts in the field of Surveillance, Counter-Surveillance, Transmitting & Receiving equipment.
We stock the largest range of top quality kits and built units at unbeatable prices. Not to mention our efficient
mail order service. All our products are tried and tested and come with an unconditional guarantee that includes
that ALL our products are on sale throughout Londons West End shops and around Europe sold as professional
equipment at many times the cost. We accept all major credit cards, P.O. and cheques.

* MICRO ROOM TRANSMITTER £15.00

* 5 MILE BROADCASTING TRANSMITTER £29.00

* MAINS POWERED TRANSMITTER £17.00

* SIGNAL STRENGTH METER £19.00

* REMOTE CONTROL SYSTEM £45.00

* REMOTE CONTROL ROOM TRANSMITTER £33.00
* MINIATURE HIGH GAIN AMPLIFIER £12.00

* CRYSTAL CONTROLLED ROOM TRANSMITTER £35

* CRYSTAL TELEPHONE TRANSMITTER £29.00

* CRYSTAL CONTROLLED RECEIVER £60.00

* SCRAMBLED ROOM/TELEPHONE SYSTEM

* MINIATURE TELEPHONE TRANSMITTER £12.00
* ROOM & TELEPHONE TRANSMITTER £18.00

* TELEPHONE RECORDING SWITCH £13.00

* VOICE ACTIVATED ROOM TRANSMITTER £17.00
* TRACKING TRANSMITTER £18.00

* TELEPHONE TAP DEFEAT SYSTEM £13.00

* ROOM/TELEPHONE BUG LOCATOR £45.00

* JUST TELEPHONE OR WRITE FOR A FREE COPY OF YOUR CATALOGUE *
MICRO 9 THE GREENWAY WEALDSTONE HARROW MIDDLESEX HA3 7EW

TEL: 0181-424-2408 FAX: 0181-863-0222
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MODEM DOWNLOAD SERVICEV21 UP TO V42bis & V.FC.
* Qver 330 file areas to download from *

e #

The latest Shareware, updates & Additions via daily
file links to Europe & USA for the PC, Amiga & Atari

Areas of specialisation include DOS, 0S/2,
Windows/Windows NT, DESQview, Novel, Virus
Protection, Dbase/Clipper, Engineering/Electronics &
recently DOOM + Much More.

N

Recreational
" Multi User Games Avalilable

Calls cost 39p per minute cheap rate & 49p per minute at all other times.
MODEM PARAM's: -8 Data Bits, No Parity, 1 Stop Bit.
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Komputer Knowledge, 3 Station Cottages,
Cheddington, LU7 OSQ

-

STEVENAGE

Professional Sub-Contract Manufacturing & Suppliers to the
Electronics Industry

Do you have a requirement for any of the following services:

PCB Assembly (Conventional and  Product Design/Consultation
Surface Mount) Full Procurement Service

Wave & Hand Soldering PCB Test & "Burn in" Facilities
Complete Equipment Enclosure Design & Manufacture
Manufacture PCB Artwork Manufacture
Device Programming from hand Circuits Drawn Professionally
written shts or PC 34" disc Kit Procurement & Supply

Cable Harness Assembly/loom Component Sales

Manufacture Refurbishment a speciality

Card Cage and Module Wiring Top Quality Work at Reasonable
Full Inspection Rates

Phone Angela on (01438) 36G406 or fax details of your requirements to
us on (01438) 352742
EQT LTD, Cromer House, Caxton way, STEVENAGE, HERTS, SG1 2DF

HIGH QUALITY LOW COST
C.C.T.V, CAMERA
EXTREMELY LOW LIGHT LEVEL
AUTO ELECTRONIC SHUTTER.
COMPOSITE Vl)lll?EO OUT VIA

BNC 3
SMALL DISCRETE SIZE.
CAN BE USED WITH PC DIGITISER.

This super quality CCD camera can be con-
nected into your existing TV or video using
the AV channel and can be used for discrete
surveillance or observing your property extemnally using a suitable weatherproof hous-
ing. Can accommodate lighting levels ranging from daylight to street lighting using its
built-in electronic shutter. Excellent when using with an infra red source. Built-in wide
angle fixed focus lens, the camera has a resolution of 380 TVL. Can be bouscd inside
an empty floodlight case, (extra). Camera size only 45Smm x 4Smm.

Special offer price of only: £79.95 plllS VAT @&P £3.00)
For full range of CCTV products send SAE to:
DIRECT CCTV LTD., DEPT ETI. UNIT 6,

CARRICK COURT, FORREST GROVE BUSINESS
PARK, MIDDLESBROUGH TS2 1QE

ONINI ELECTRONICS

174 Dalkeith Road, Edinburgh EH16 5DX * 0131 667 2611

The supplier to use if you’'re looking for -
* A WIDE RANGE OF COMPONENTS AIMED AT
THE HOBBYIST *
* COMPETITIVE VAT INCLUSIVE PRICES *
* MAIL ORDER - generally by
RETURN OF POST %
% FRIENDLY SERVICE »
* 1995/96 CATALOGUE NOW AVAILABLE

Open: Monday-Thursday 9.15-6.00
Friday 9.15-5.00 Saturday 9.30-5.00

Price £2.00 %
EN —
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HUGHES

MICGROREON

-

George Pickworth delves into some very early electronic devices
- how and why did they work?

he Hughes microphone or loose-joint was the
first device able to detect electrical pulses that
were too feeble or of too short duration to be
detected directly by a galvanometer or a
telephone earpiece. Until then these were the
most sensitive device available to experimenters; the
Hughes Microphone was infinitely more sensitive than the
minute spark gap detector later employed by Hertz.

Its great sensitivity made it possible for the first time to
detect minute puises induced in an antenna by early spark
transmitters and this played a leading role in the evolution
of a practical “wireless” system.

The loose-joint type detector was
the simplest device imaginable; it was
essentially a pair of minute
metal/metal or metal/carbon
electrodes just making physical
contact with each other. See Figure 1.

Microphones
Hughes' used the term
“microphones” for his loose-joints
presumably because its peculiar
characteristics were first noticed with
early telephone microphones; indeed,
the loose-joint was basically the
same as an early telephone
microphone.

So in respect to Hughes, the term

“microphones” is used in this study; moreover, the term is
easy to use and differentiates the detector as a whole from
its component electrodes.

Relay

Ordinarily, the joint presents almost infinite resistance, but
when subjected to a voltage pulse with a very fast rise-
time, referred to as a trigger pulse, its resistance instantly
drops to a low level, generally less than 10%Q.

Current from a local DC source can then flow across the
joint to deflect the needle of a galvanometer or cause a
“click” to be heard in a telephone earpiece. However, |
used an Ohmmeter for most of my experiments and to
avoid damaging the joint’s electrodes and of course the
meter, the local DC was limited by a resistor to about
500pA.

In effect, the mjcrophone behaves as an extremely
sensitive, high-speed, latching-relay and, when used as a
detector with early radio systems, the trigger pulse was the
first half-wave of an exponentially-declining wave-train
induced in the receiver antenna by a spark transmitter {see
Photo A).

Paradoxically, the trigger pulse needs to have a peak
potential in the order or 20V compared with about 0.5V for
the local DC and at first sight this would indicate very poor
sensitivity. However, sensitivity is not simply related to
voltage but to the amount of energy required to trigger a
microphone and this was exceedingly small; indeed, the
static charge on a small screwdriver driver was more than
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Fig.1 Experimental loose-joint based on a design used by Branly

developed loose-joint as
a detector for his “aerial-
wave” wireless telegraph
system, which according
to some authorities was
an Hertzian wave system
before Hertz. However, |
am rather sceptical if it
was an Hertzian wave
system but this in no way
detracts from Hughes’
pioneering work with
detectors. Indeed, as far
as the microphone was
concerned, it was
immaterial whether
energy was induced in
the receiver circuitry by
Hertzian waves or by em
induction.

Hughes was a Professor
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Fig.2 Representation of a Hughes Hand-held receiver

adequate. Moreover, its almost infinitely high resistance
allows high potentials to develop across the electrodes.

The microphones also respond to pulses induced by
natural phenomena. indeed, | have employed my replicas
to detect mysterious earth currents and distant lightning
strikes.

Restoring
As the microphone behaves like a latching relay, it needs to
be restored to its high resistance state after each
operation; this simply requires slight vibration. Some types
of microphones were restored by ambient vibration and
were known as self-restoring detectors. Other types were
restored by mechanical arrangements (more about that
later). However, fairly fast restoration was, of course, vital
when the device was used in a signalling

of Music and not a
member of the scientific
fraternity, so he was probably unaware of Schuster’s work
The professor’s perception was that the loose-joint
responded directly to aerial waves radiated by his
transmitter.

However, the scientific establishment led by Professor
Stokes rejected the concept of “aerial” waves and
dismissed Hughes’ system as being based on the “well
know principles of induction”. Disenchanted, Hughes
abandoned his research.

Sir William Crookes
Sir William Crookes had observed Hughes’ demonstration
when his hand-held receiver responded to pulses emitted
by his transmitter over a distance of several hundred
metres along Great Portland Street, London, where he
conducted the “long range” experiments. Hughes’ receiver
was simply a microphone, a small cell and a telephone
earpiece connected in series (incidentally, this seems to be
the first record of a hand-held radio receiver). See Figure 2.
After Hertz had actually demonstrated the existence of
em waves, Crookes reviewed Hughes' aerial-wave system,
which he then believed to have been an Hertzian-wave
system before Hertz, but as | have said, | remain sceptical.
Crookes wrote to technical writer J J Fahie to ask if he
could persuade Hughes to publish his research. Hughes
responded with a series of letters to Fahie and these
provide the background material for this study. Indeed, had
it not been for Crookes, the pioneering work of Hughes

system.

Evolution
The earliest reference | have found to the
peculiar characteristics of a loose-joint is in
a paper entitled “On Unilateral
Conductivity” read by Arthur Schuster
before the British Association in 1874. The
effects were described by Schuster as a
new discovery in electricity but he did not
continue his research.

In 1878, Prof. D E Hughes successfully

.
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Fig 3. Reproduction of Prof Hughes’ carbon/steel detector
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Fig.5 Reproduction of Lodges steel point/aluminium detector

-

would almost certainly have been consigned to oblivion.
Unfortunately, space only allows a brief mention of
Hughes’ senders; indeed little seem to be known about

experiments demonstrated that microphones
were triggered by current induced in the
circuitry.

Radiation of em waves by my
reproduction of Hughes’ sender was found
to be minimal and, for this reason, | am not
convinced that his system was a true em
wave system though obviously some em
waves were radiated. Hughes connected his
transmitter to gas and water mains and | am
inclined to believe that energy was
propagated along metal pipes buried under
Great Portland Street.

Construction

As already mentioned, the microphone’s
electrodes were arranged so as to be in
actual physical contact, but for now let us
assume that contact pressure was so low
that the oxide film present on the metal
electrodes, which can be considered as a
dielectric, was not ruptured. As there was
no actual metallic contact, the joint
presented almost infinite resistance.

Nonetheless, my experiments showed
contact pressure to be critical and that
contact area must be almost microscopic.
Optimum contact pressure was
experimentally found to be between 0.3 and
0.5g with the device shown in Figure 1.

My experiments also showed the oxide
film to have a dielectric strength of about
10V. So, when a pulse with a peak potential
greater than 10V was applied across the
electrodes, the dielectric was presumably
punctured and metal/metal or metal/carbon
contact occurred.

Vibration

With my replicas, vibration caused by walking
across my study caused immediate
restoration of the replica microphone; indeed,
this extreme sensitivity to vibration made the
experiments difficult.

Hughes claimed that his microphones
were instantly restored by ambient vibration
but | found ambient restoration too
unpredictable for my experiments so |

isolated the microphone on rubber sponge and adopted
manual-restoration by gently tapping the case with a pencil.

them, so this study concentrates on his detectors.

Hughes’ primary objective seems to have been to
detect aerial-waves rather than investigate the
behaviour of his detectors; this was left to Prof. E
Branly, who in 1891 published the results of his study in
a paper entitled “Variations of Conductivity under
Electrical Influence”.

Branly too, perceived the loose-joint as responding /
directly to electrical influence. (See Part 2) Indeed,
during my reproduction of Branly’s experiments, it did
at first sight seem as if my replica microphone
responded directly to em waves. However, my

TO TERMINAL
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\
\ STEEL PLUG
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Fig.6 Reproduction of Italian Navy detector
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discharges up to 10km away but range was
dramatically increased by increasing the length of
connecting wires to form a large loop-type
antenna.

Like Branly, | also found that sensitivity of a new
microphone increased to a maximum after being
subjected to a number of trigger pulses and,
thereafter, sensitivity remained at maximum level.
Presumably, some reaction occurred on the
surface of the electrodes during the first few
operations.

Remarkably, sensitivity was significantly increased

SLOWLY ROTATING STEEL DISC WiTH
CIRCUMFERENCE GROUND TO A
KNIFE EDGE

OILY PAD

OIL FILM

\

l/ \
TROUGH AN
POOL OF MERCURY
Fig.9 Simplified representation of the Logde-Muirhead
detector
Sensitivity

As already mentioned, my experiments showed that pulses
with a peak potential of more than 20V were necessary for
reliable triggering. Nonetheless, my very low power Hertz-
type transmitter (Figure 11) was able to trigger my replica
of Hughes' hand-held receiver at a distance of 25m. See
Graph A.

All the replicas were readily triggered by lightning

by triggering the microphones with a strong, locally
generated pulse and restoring immediately before
the distant transmitter radiated a wave-train.

Signalling

At the time of Hughes’ research, much land-line telegraphy
was still by observing the deflection of a galvanometer
needle, or by listening to “clicks” produced by a sounding
board; the microphone detector was therefore well adapted
to a “wireless” system using this form of signalling. (See
Photo B)

Notwithstanding claims made by users of self-restoring
microphones, the pioneers found that for signalling, some
form of automatic restoration was highly desirable. One of
the first mechanically restored microphones was made by
Lodge but this was a failure. (See Figure 8)

However, the Lodge-Muirhead detector (Figure 9) was
the most successful of all relay type detectors and was
reported to respond to individual trigger pulses with a
repetition rate greater than 50kHz per second (Photo B)
but, being a relay device, it could not produce a musical
note. It was more generally used with a paper-tape type
Morse-register.

Behaving as a rectifier

It was, however, claimed that some later self-restoring
microphones, particularly the Massie oscillophone (Figure 7)
and the ltalian Navy Detector (Figure 6) restored
themselves so quickly that they responded to individual
trigger pulses with a repetition rate in the order of several
hundred kHz and were therefore used as a detector in
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Fig.10 Simplified representation of Branly’s “Influence Generator”

4

2
5

Fig.11 Representation of the Hertz-Type transmitter empioying the Piezo gas igniter

practical wireless systems. "

indeed, both the Massie Oscillophone and the Italian Navy
Detector were used in practical “wireless” systams shortly
after the turn of the century, but mechanical restoration
would have been impossible at radio frequencizs. So,

1k —
500 -~

200 — TRIGGERING ERRATIC

OHMS

100 ) L

50— ’

[ J [ J | | |
DISTANCE 5 10 15 20 25 30 35 40 metres

PULSE POTENTIAL >20 20 15 <15 volts

Graph A Range with receiver employing steel/aluminium strip
microphone Fig5 and Piezo excited transmitter Fig.11

MICROPHONE

\

\ 500uA

SET
ZERO
CONNECTING WIRES
FORM PICK-UP LOOP

TOTAL LENGTH 300mm

Fig.12 Schematic of receiver employed during reproduction of
Branly’s experiments and Far-field experiments
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DRIVE THE FLYING SCOTSMAN,

SAIL THE CUTTY SARK,

RACE A WILLIAMS RENAULT

FLY A SOPWITH CAMEL,

AND FIGHT

IN THE BATTLE

OF WATERLOO.

ALL FOR JUST £7.

Enter the amazing miniature world
of models and modelling.

(Forget the real thing. This is a hundred
times more exciting.)

Under the three roofs of Olympia’s
Grand, National and West Halls, you'll find
over a thousand impeccable models in the
UK'’s largest competitive display.

Throughout the eight days there's
a programme of non-stop action to suit the
whole family.

Experience the excitement of indoor

model flying and watch

hands at the skills of racing cars and
sailing boats on a massive boat pool,
before jumping aboard the largest indoor railway.

Besides the vintage aircraft and cars, the
battle scenes, steam locomotives and a World
Record attempt to create the biggest ever
Scalextric track, there will be endless displays
by specialist clubs and societies showing every
conceivable type of model.

So if you're looking for some big thrills
over the holidays come down to The

International Model Show at Olympia between

D b Oth d

THE INTERNATIONAL R} sSHOW Mg b an
radio controlled racing January 6th. Or phone
cars zoom round a mo e 01442 66551 for further
specially constructed race information and to book

circuitt Then try your and The Model Engineer Exbhibition tickets in advance.
OLYMPIA 30 DECEMBER - 6 JANUARY 1996

The Grand, National and West Halls, Olympia, Kensington, London W1l4.
Opening Times: 10am to 6pm daily.* Prices (on the door): Adults £7, OAPs £5, Children £3.50, Family Ticket £16.
INFORMATION & ADVANCE TICKET HOTLINTE 01447 66551
* Except Thursday 4th January 1996 late night until 8pm, and closes at Spm on Saturday 6th.




| ast month we discussed methods of cleaning a
cassette player’s tape transport mechanism. If
this does not cure problems of poor high-
frequency response (often described as

“muffled” sound) it may be that the record/playback head is
misaligned. There may be further problems of permanent
head magnetisation or possibly the head itseif could be worn
out. Fortunately, all these problems may be corrected cheaply
and easily. If the head is worn, you will need to work very

Practically

SPEAKIN

carefully and, depending on the size of the machine, In a
confined space. Head replacement will be described next
month.

Special cassette

Record/playback head demagnetisation should be carried out
regularly as a matter of routine. Over a period of time, the
material it is made of tends to become permanently
magnetised. This, again, will result in poor-quality sound.

P




Demagnetisation is easily carried out using a special cassette
which is inserted in the machine like an ordinary one. The
machine is then operated according to the manufacturer’s
instructions. There are two types of demagnetising cassette -
one contains a rotating magnet, the other is more
sophisticated and houses an electronic oscillator circuit.
However, both types do the same job. Do not confuse a
demagnetising cassette with a cleaning cassette. However,
combination cassettes can be bought which perform both
functions (Maplin catalogue P88).

Adjusting the azimuth
If these measures do not improve the sound quality, suspect
misalignment of the record/playback head. This is referred to
as incorrect “azimuth”. The magnetic information on the tape
s “read” as it passes a very narrow gap in the head. This gap
must always be maintained at right angles to the direction of
movement of the tape. Over a period of time, the setting
tends to fall out of adjustment. A maintenance engineer will
tell you that special equipment is needed to re-set the
azimuth exactly and this is probably true. However, the initial
setting is often so bad that even a reasonable re-adjustment
will give a dramatic improvement in sound quality. If you are
lucky, there will be a small hole drilled in the case at the
position of the head. Through this hole, a small screwdriver
(such as a watchmakers’ screwdriver) may be used to adjust
the azimuth. Often, the cassette door has to be removed or
moved out of the way to expose this hole. If you are unlucky,
some dismantling will be needed to expose the head.

The head is usually held in position with two screws. One
bears down on a small fork on the body and there will be a

small spring beneath this to hold it in position. It is this latter
screw which adjusts the alignment. It is very important to
understand that only minute adjustments to the screw are
required. You may find that the position of the screw is sealed
against movement using a little coloured vamish. This will not
interfere with the adjustment process. It could be re-sealed
using a little nail varnish if this is thought necessary.

Best sound

Adjustment may be made while playing a commercially-
recorded tape with plenty of high frequency sounds (very
high-pitched notes) in it. Listen carefully and very slowly
adjust the screw one way and then the other. You will hear
the sound improve and then deteriorate again. Do this a few
times so that you know what you are listening for and to get a
feel for the process. Make small adjustments until the best
sound is obtained.

Setting may be carried out more quickly by using a
cassette specially made for the purpose. These tapes are
often made with a variety of diagnostic sounds but the most
important one here is a steady tone of a very high pitch (about
8kHz). It is played and the azimuth adjusted for optimum
sound quality. These tapes are available from Hart Electronic
Kits Ltd, at £9.99. Tel: 01691 652894

If problems persist, it could be that the record/playback
head is worn out. Worn out heads sometimes show
themselves by periods of good and bad sound at
unpredictable intervals. Sometimes the sound on one channel
sounds good while that on the other is poor. Fortunately,
replacement heads are easily obtained and this will be
discussed further next month.

Everybody's talking about the PIC these days - the hottest microcontroller
on the hobbyist market. It's cheap, robus, easy to interface to the outside
world, and a breeze to program. Now's your chance to build a kit featuring
one of these chips. MadLab® at the Edinburgh International Science
Festival has developed an exciting range of PIC Kits which allow you to
explore the capabilities of this powerful device.

All MadLab kits include a professional pcb and full instructions.

MAD MUSIC MACHINE £12.00 - our simplest kit and an excellent
introduction to the PIC. Pre-programmed with 4 tunes (state Scottish, Soaps
or Kids mixes). You can also play your own tunes over 4 octaves.

LOTTOMANIA £13.00 - could win you a fortune in the National Lottery.
And much more. Also simulates the rolling of dice, a | or 2-player reaction
game, and a tracker game which tests how quick thinking you are.

RAZZLE DAZZLER £13.50 - a stylish piece of electronic jewellery.
A ring of superbright LEDs around a circular pcb displays an ever-changing
pattern of light. Wear it as a badge or pendant and gel noticed.

SPYCATCHER £14.00 - a sophisticated security alarm with multiple
sensors. silent mode and security code. The infra-red sensor triggers the
piezo alarm when a light beam is interrupted. Also includes a magnetic
swilch which can be attached 10 a door or window. In fact most of the
features of a professional burglar alarm for a fraction of the cost!

SPACEFLAG £15.00 - our most advanced kit. When the SpaceFlag is
waved in front of your eyes a scrolling message magically appears in space.
Any message (up to 24 characters) can easily be programmed using the on-
board pushbuttons. As featured in New Scientist.

All kits require a PP3 battery (£1) except the Razzle Dazzler which needs a
miniature 12V bauery (75p). All prices are inclusive. P&P is £1.50 (UK).
Please make cheques and PO's payable 1o MadLab Ltd. Send your order t0:
MadLab (Dept. ETI), 149 Rose Street, Edinburgh EH2 4LS
No callers please. Allow 28 days for delivery. Please send a SAE for further

details on MadLab kits, including our range of educational electronic kits.

NEW MINI CAM N AL OFFER!

New mini waterproof TV camera 40x40x15mm
requires 10 to 16 volis at 120m with ccmposite video
output (to feed into a video or a TV with a SCART
plug) it has a high resolution of 450 TV lines Verucal
and 380 TV linas horizontal. electronic auto Iris for
nearly dark (1 wx to bnght sunhight operation and
a pinhole lens with a 9 degree field of view, i

51952 UHF Limiting amplifier LC 16 surface mounting
package with dala sheet

AM27502 £1.25 each 80p 100+, CD4007U8 |l)p
100+, 6p 10004

Sinctair hght gun terminated with a jack ﬁlug and PP3
clip gives a signal when pointed at 50hz lckenn l&gm.
with oulput wave form chart

DC-DC convartor Refiabliity model V12P5 12v ‘n 5\1

E&OE

focuses down to a few CM. 1t 1s fittec with a 3 wire
lead (12v in gnd and video out)
£93.57 + VAT = £109.95 or 10+ £89.32 + VAT = £104 95.

200ma out 300v input to output Isolation with data
£4.95 each or pack of 10 £39.50
£1.45

QWERTY key

High quality stepping molor kits (all h
stepping motors) ‘Comstep’ independent control of 2
stepping molors by PC (Via the paralel port) with 2
motors and sof-ware.

Kit .. . £67.00 ready built ... ... . £99.00
Software suppert and 4 digital inpuis kit . . . £27.00
power interface 4A kit £36.00
power intertace BA kit £46.00
Slepper kit 4 (manual control) ncludes 200 step

slepping molor and controt circuil £23.00

Hand held translistor analyser it tells you which l2ad
is the bage, the collector and emiter and f it s NPN

of PNP of faulty . £33. 45
spare 6v battery . . .£120
LEDs 3mm or Smm red or grsen 7p each
yellow 11p each
cable tes. . .. 1p each £5.95 per 1000
€49.50 ... .per 10,000

Rechargeable Batteries

AA (HP7) . £099
AA 700maH . £1.75
€ 2AH witl soloer tags £360
D 4AH with soider lags £495
1/2AA with solder 1ags £155
AAA (HP16) 180mAH £1.75
AA 500mAH wrth soider tags £1.55
C (HP11) 1.8AH ., £220
D (HP2) 1.2AH £260
PP3 8.4V 110mAH £495
Sub C with sokder tags £250
1/3 AA with tags {philps CTV) £1.95

Standard charger charges 4 AA celks in 5 hours or
4Cs or Ds in 13 14 hours + 1xPP3 (1, 2, 3 or 4 celis
may be charged at a ime} £5.95
High power charger as above bul charges the Cs
and Ds in 5 hours AAs Cs and Ds must be charged
in 2s or 4s £10.95
Nickel Metal Hydryde AA cells high capacity with no
memory. i charged at 100ma and discharged al
250ma or less 1100mAH capacry (lower capacm lor
high discharge rates).
Special offers please check for availability
stick of 4 42 x 16mm nicad baftenies 171mmx16mm
dia with red & black leads 4.8v
5 button cell V 280mAh battery wih wires (Vana
5x250DK) . . £245
Shaded pole molor 240Vac Smm x 20mm shan 80x
60 x 55mm excluding the shaft £4.95 each
115v ac 80v d: motor 4mm x 22mm shaft 50mm dia
x 60 long body (excluding the shaft) #has replacable
thermal fuse and brushes . £4.95 each £3.95 100+
7 sagment common anode led display 12mm €045
LM337k TO3 case vanable regulaton

£1.44 100+

GaAs FET low Ieakaqe current S8673 £12.95 each

£9.95 10+ £7.95 1 00+

85250 P chammel mostet £0.45, BCS59 transistor
£3.95 per 100

BC547A transstor 20 for £1.00

741505 hex wwertor £10.00 per 100, used 3748

Microcontroller £3.50

Hour counter used 7 digit 240v ac 50Hz
rd 58 key good quality switches new
£6.00

Alrpax AB2903-C large stepping motor 14v 7.5 step
27ohm 68mm dla body 6.3mm shaft £8.95 or £200.00
for a box of 30

Polyester capacitors box type 22.5mm lead pitch
0.9uf 250vdc 18p each 14p 100+ 9p 1000+

1uf 250vdc 20p each, 15p 100+, 10p 1000+

1uf 50v bipolar electriytic axial leads 15p each. 7.5p 100+
022uf 250v polyester axial leads 15p each. 7.5p 100+
Polypropylene 1uf 400vdc (Wima MKP10) 27.5mm
plich 32x29x17mm case 75p each 60p 100+

Philips 123 serles solid aluminmum axlal leads

33uf 10v & 2.2uf 40p each, 25p 100

Ptulips 108 senes long life 22ul 63v axial 30p each
15p 1000+

Muttilayer AVX ceramic capacttors all Smm prtch 100v
100p!, 150pt, 220pf, 10,000pf (10n} 10p each. Sp
100+, 3.5p 1000+

500p1 compression tnmmer

40 uf 370vac motor sian capacitor (dualecnol Iype
containing no pcbs) £5.95 or !:49 50 for 10

Solid carbon resistors very low inductance 1deal for RF
circuits

270hm 2W, 68ohm 2W 25p each 15p each 100+ we
have a range of 0.25w 0.5w 1w and 2w sohd carbon
resistors please send SAE for list

P.C. 400W PSU (Intel part 201035-001) with standard
motherboard and 5 disk drve connectors, fan and
mains inlet/outlat connectors an back and switch on
the side (top for tower case) dims

212x49x149mm aexcluding switch £26.50 each
£138.00 for 6

MX180 Digital multimeter 17 ranges 1000vdc 750vac
2Mohm 200mA transistor Hle 9v and 1/8v banegg!esl

AMD 27256-3 Eproms £2.00 each, £1.25 100+
Inmac delux anti-glare static control panal window
size 228x161mm overall size 264x200mm heid to the
monitor with hook & loop 1ape pads . £7.95 each
DIP switch 3PCO 12 pin (ERG SDC-3-023) 60p each
40p 100+

Disk dnve boxes for 5.25 disk drive with room for a
power supply light grey plastic 67x268x247mm £7.95
or £49.50 for 10

Hand held ulirasonic remote control £3.95
CV2486 gas relay 30 x 10mm dha with 3 wire lerminals
will also work as a neon light 20p each or £7.50 per

All products advertised ar new and unused unless
otherwise stated. Wide range of CMOS TTL 74HC
74F Linear Transistors kits rechargeable batteries
capachtors tools elc. always in stock.
Please add £1.95 towards P&P, vat inc. in all pnces
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Send your requirements to:

James Gale
01442 66551

ETI Classified Department, Nexus, Nexus House,
Boundary Way, Hemel Hempstead, HP2 7ST
Lineage: 75p per word (+ VAT) (minimum 15 words)
Semi display: (minimum 2.5cms)
£10.50 + VAT per single column centimetre
Ring for infarmation on series bookings/discounts.
All advertisements in this section must be pre-paid.
Advertisements are accepted subject to the terms and conditions
printed on the advertisement rate card (available on request).

VARIABLE VOLTAGE
TRANSFORMER
INP

0
OUTPUT 0-260V
Price P&P
£31.90 £6.00
(£44.53 inc VAT)
1KVA 5 amp max £41.15 £7.00

05KVA 2.5 amp max

2KVA 10 amp max

{£79.78 inc VA'I2‘J
3KVA 15 amp max £78.65 £8.
{€102.40 Inc VAT}
5KVA 25 amp max £139.15
(Plus Carniage)
Buy direct trom Ihe Imposters. Keenest paces in the country
COMPREHENSIVE RANGE OF
TRANSFORMERS-LT-ISOLATION & AUTO
{110-240V Auto ransler edher cased with Amencan socket and
mains lead of open frame type. Avalable for immediate deivery

WIDE RANGE OF XENON FLASHTUBES
Write/Phone your enquires

ULTRA VIDLET BLACK LIGHT
FLUORESCENT TUBES

41t 40 watt £14,00 (callers onty) {£18.45 mnc VAT)
2# 20 watt £9.00 (cablers only) {£10.58 inc VAT)
12in 8 watt £4.80 + 75p p&p (£6 52 Inc VAT

9in 8 watt £3 96 + 50p psp
6mn 4 watt £3 96 + 50p pAp
230V AC BALLAST KIT
For erther 6in, in of 12in lubes £8 05 + £1.40
p&p (€8.75 1nc VAT)
The above Tubes are sutable tor Forged Bank Nole
detechon, secunty marking olc
Other Wave Lengths of U.V. TUBE available please
lelephone your enquiias.
400 WATT UV LAMP -

Only £38.00 + £4.00 p&p 49 35 inc VAT) g

i3
160 WATT SELF BALLASTED BLACK
12V D.C. BILGE PUMPS

500 GPH 151 head 3 amp £19 98
1750 GPH 151 head 9 amp £34 55

{£5.24 inc VAT)
{£5.24 inc VAT)

LIGHT MERCURY 81 8
Available with BC or ES fitting, Prica inc VAT
& pap and VAT £25 55

Also now avaiable 24V D.C. 1750 GPH 15h head
5 amp £3555 All designed 10 be used
submerged PRICES INCLUDE PAP & VAT

SUPER HY-LIGHT STRDBE KIT
Desiged for Disco, Theatrical uses eic.
Approx 16 joules Adpustable speed £50.00 + £3.00 p&p
{62 28 Inc VAT)
Case and reflectos £24.00 + £3.00 p&p (£31.73 inc VAT)
SAE for_turther detalls including Hy-Light and in
dustnal Strobe Kits

“BOFFINS SPECIAL"-
UNIQUE OFFER
Surplus Precision Medical Unit, internally in
dition. Designed prii y to eject a
precise controllable amount of fluid from a medical
syringe (latter not supplied). Contains the
g T b P : Dual Micro
Processor Boards and EPROMS Escap Precision
12V DC Motor with 300:1 Gear Box and optical
encoder coupled to a precision threaded drive
mechanism. Mains supply with 6 x 1.5V Ni-Cad
A.A. cells back-up. L.C.D. Digital read-out 17mm
high with legends. Audible warning.
These are sold for the dismantling of the exceptional
quality components, regret no Circutts available,
Ridiculously low prk ":.9220.00 + £4.00 p&p
{£28.20 incl VAT)

SKVA ISOLATION TRANSFORMER
As New Ex-equipment tully shrouded Line Noise
St Ulira Isolation with lerminal
covers and Knock-out cable entries. Pimary 120/240V
Secondary 120/240V 50/60 Hz. .005 pF Capacttance Size
L.37 x W.19 x H.16cm Weight 42 Kilos

PRICE £120.00 4VAT
ex-warehouse Camage on request

240V AC CENTRIFUGAL BLOWER

— |New Manuf. Surplus Skeleton Biower suitable lor

mounting inside an enclosure lo cool equipment.
Qverall size 130x110x85mm. Outiel 80x35mm. Impelior
60mm dia x 60mm long. £14.10 Incl.P&P & VAT

SEWING MACHINE MOTOR
Brand new 220/240v AC/DC SEW-TRIC 2 lead Brush
Motor. Size L. 100mm x H. 70mm x W.55mm. Spindie
1/4in. dia x in. long. £14.10 incl. P&P & VAT

GEARED MOTORS
71 APM 20ib inch torque reversable 115V AC npul
including capacilor and transtormer for 240V AC
operation. Price inc VAT & p&p £27.73

SOLID STATE EHY UNIT

Input  230/240V AC, Output approx
Producing 10mm spark. Built-in 10 sec Limer.
Easily modified for 20sec, 30 sec to continuous.
Designed for boiler ignition. Dozens of uses in the
field of physics and electronics, eg supplying neon
or argon tubes etc. Price less case £8.50 + £2.40
p&p?ﬂ?.sl inc VAT) NMS

15KV,

EPROM ERASURE KIT
Build your own EPROM ERASURE for a fraction of the
price of a made-up unit kit of parts less case includes
12in 8 watt 2537 Angst Tube Ballasl unit, pair of bi-pin
leads, neon indicator, onvoff switch, safety microswitch
and circuit £15.00 + £2.00 p&p (€£19.98 inc VAT)

WASHING MACHINE WATER PUMP
Brand new 240V AC, fan cooled. Can be used for a variety
of purposes. inlel 1%in. outlet 1 in. dia. Price includes p&p
& VAT, £11.20 each or 2 for £20.50 inclusive
MICROSWITCH
Pye 15 amp changeover lever microswiich, type S$171
Brand new price 5 for £7.05 inc VAT & p&p

—

Showroom open
Monday/Fridsy

SERVICE TRADING CO

57 BRIDGMAN ROAD, CHISWICK, LONDON W4 588
FAX 0181-995 0549 0181-995 1560
ACCOUNT CUSTOMERS MIN, ORDER £10

Amghe
Parking Space

SMART CARD PRODUCTS

Smartcards, Readers/Writers,
OEM couplers, Evaluation kits
and more.

EPSILON ELECTRONICS
Brynsengvn. 1A, 0667 Oslo,
Norway TEL/FAX
+4722640810

LIVERPOOL

PROGRESSIVE RADIO

87/93 Dale Street
Tel: 0151 236 0982 0151 236 0154
47 Whitechapel
Tel: 0151 236 5489
Liverpool 2
‘THE ELECTRONICS SPECIALISTS'
Open: Tues-Sat 9.30-5.30

L.F. HANNEY

Your Electronic
Component Specialist for
Avon, Wilts & Somerset..

77 Lower Bristol
Road, Bath, Avon.
Tel: 01225 424811

TURN YOUR SURPLUS
TRANSISTORS, ICS ETC INTO
CASH immediate settlement.
We also welcome the opportunity to quote
for compilete factory clearance
Contact:
COLES-HARDING & CO
Unit 58, Queens Road, Wisbech,
Cambs PE13 7PQ
BUYERS OF SURPLUS INVENTORY
ESTABLISHED OVER 20 YEARS

Tel: 01945 584188 Fax: 01945 475216

VISA

DISCOUNT FOR BULK ORDERS

COOKE INTERNATIONAL

SUPPLIER OF QUALITY USED TEST INSTRUMENTS

ANALYSERS, BRIDGES. CALIBRATORS, VOLTMETERS
GENERATORS, OSCILLOSCOPES, POWER METERS. ETC
ALWAYS AVAILABLE

ORIGINAL SERVICE MANUALS FOR SALE
COPY SERVICE ALSO AVAILABLE

EXPORT, TRADE AND U.K. ENQUIRIES WELCOME
SEND FOR LIST OF EQUIPMENT AND MANUALS
ALL PRICES EXCLUDE VAT AND CARRIAGE

SHIPPING ARRANGED

OPEN MONDAY TO FRIDAY 9AM - 5SPM

COOKE INTERNATIONAL

ELECTRONIC TEST & MEASURING INSTRUMENTS
Unit Four, Fordinghridge Site, Main Road, Barnham, Bognor Regis,

West Sussex, PO22 OEB Tel (+44) 01243 545111/2 Fax (+44) 01243 542457
WANTED TEST EQUIPMENT & MANUALS TO PURCHASE

SCIENTIFIC

S W WIRE COMPANY

ENAMELLED COPPER WIRE
TINNED WIRE SILVER
PLATED COPPER WIRE
SOLDER EUREKA WIRE
NICKEL CHROME WIRE
BRASS WIRE LI TZ WIRE
BIFILAR WIRE MANGANIN
WIRE TEFZEL WIRE NICKEL
SAE BRINGS LIST 18 RAVEN
RD LONDON E18 1HW

FAX 0181 559 1114

LEN COOKE
ENTERPRISES
For the best value in Used
Electronic Test Instruments
We buy, sell and service oscilloscopes, signal
generators, frequency counters, spectrum
Analysers, Power melers, logic testers, etc.
Spare parts available for most Textronic
scopes.
Tel: 0181-813-9946
Fax: 0181-574-2339
Mobile: 0802 177752
Mail order address: Unit 5, Southall
Enterprise Centre, Bridge Road,
Southall, Middx. UB2 4Al
We engineer what we buy, we support
what we sell.

FIELD ELECTRIC LTD
Unit 2, Willows Link,
Stevenage, SG2 8AB

Tel: 01438 353781 Fax: 01438 359397
Test equipment, computer hardware,
audio video communications
mechanical bought & sold stock list
available. Please ring

THE PARALLFL INTERFACE POWER CARD
by HANDDI 1.4d for complcte COMPUTER CONTROL.

This could be your most useful and cheapest computer/PC
“add on” al only £19.95...Past FREE!
Drives robatics. motor speeds, stepper mitors
lamps. relays efe. using its 8120v/2A outputs.
Many sold atready for successful Model Railway
Layou! control... FULL INSTRUCTIONS supplied!

Send cheque for £19.95 OR SALE. for detaibs to:-
HANDDI (4d. (Dept. D), £.00.8ox 503, Mition Keyoes, MKS &JD.

COMPONENTS
MAGAZINES FOR SALE: ETI:

1980-89 PRACTICAL ELECTR-
ONICS: 1978-87 PRACTICAL
WIRELESS: 1978-81 EVERYDAY
ELECT: 1978-81

CONTACT: J. ZUBACK 01484-
607937.

ELECTRONIC PLANS, laser
designs, solar and wind generators,
high voltage teslas, surveillance
devices, pyrotechnics and com-
puter graphics tablet. 150 projects.
For catalogue, SAE to Plancentre
Publications, Unit 7, Old Wharf
Industrial Estate, Dymock Road,
Ledbury, Herefordshire, HR8 2HS.
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EPROMSs, PLDs, + microcontrol-
lers copied or programmed. We
supply devices/convert discrete
logic to PLDs. P.O. Box ET! 1561.

Bath 01225 400966.

ELECTRONIC VALVES

CHELMER VALVE
COMPANY
130 NEW LONDON ROAD,

CHELMSFORD

ESSEX CM2 ORG

Tel: 01245 355296

Fax: 01245 490064

For high quality audio valves




SOFTWARE

rsq\;r ASTRA Desk Top Accounting

N Overture . imarmg, saes. Purchases, Nomwul, VAT, e

Premier. pus S jobs, EROS. Bervudes, Serial Mo exc
ional -pius Muks L 3

S§&S Systems Ltd. Bretton Court, Manor Road, Wales
Sheffield, $31 8PD, UK. (sofware drsrbutors and Apple deaiery)
et: (01909) TT3399 + Fax: (01909) 773643 * Int Code: (+44 1909)

PC SCIENTIFIC & TECHNICAL
PROGRAM LIBRARY
w cos! specialist software and
GOOD QUALITY PROGRAMS THAT WORK
are our forte.
We have the largest scientrhc and technical software libvay as
well as the bes! mainstream programs avasiable
[Scttware supplies on CO ROM or Floppy Dissover the true gems|
of shareware with our 3000,000 word hyperex book “The
Encyclopeda o Shareware”, Over 4000 programs listed, and
described in 178 difterent categones For yocr copy send £2.50
o phoneax youv order, Mapl credit cards accegted You also
receive special offer voucher.
POSL, Wmscomhc se, Beacon Re, Crowborough
Sussex TN6 1UL Tel 01092 663298, Fax 01892 667473

Start training now with the specialists for
the following courses. Send for our
brochure — without obligation or
Telephone us on 01626 779398  eno296

Name

w Telecomms

Tech C&G 2710
« Radio Amateur

Licence C&G
Micro-

processor
« Introduction to

Television

Radio & Telecommunications Correspondence School
12 Moor View Drive, Teignmouth, Devon TQ14 SUN

PRINTED CIRCUIT BOARDS

PCB. Artwork Layout. Product
Design, Schematic, Surface
mount component design. Supply
and much more...Contact Alpha
Beta Tel: 01708 379054 Fax:
01708 379404.

PCB’s, PROTOTYPES AND
PRODUCTION, Antwork copied
or raised from your draft designs
or schematics. Quoteline 01232
473533 or write to P Agar, 36
Woodcot Avenue, Belfast, BTS
5JA

ETI

reimbur

ELECTRONICS TODAY INTERNATIONAL, CLASSIFIED
ADVERTISEMENT DEPARTMENT, NEXUS HOUSE,
BOUNDARY WAY, HEMEL HEMPSTEAD HP2 7ST

Rates: Linage 75p per word + VAT minimum 15 words.
Semi-display £10.50 per single column ¢m plus VAT. No
for cancellations.

Signature .
Date .

All ads must be pre-paid.

PLEASE DEBIT MY ACCESS/BARCLAYCARD No.

HNEEEEE

| T T T

Expiry Date . .

FOR SALE COMPONENTS PLANS OTHER — PLEASE STATE

M.G.C. Electronics
TEL:- (0378) 958252

@ FM MICRO BUG TRANSMITTER 88-108MHZ 500 METRE RANGE KIT £3.99 BUILT £7.00

@ FM BUG AS ABOVE 1000 METRE RANGE KIT £4.99 BUILT £8.00
FM ULTRA SMALL BUG 15MM X 20MM X 15MM 88-108MHZ 100 METRE
RANGE BUILT/BOXED £15.00

@ FM TELEPHONE TAP BUG POWERED FROM THE LINE AND TRANSMITS
BOTH SIDES OF THE CONVERSATION 88-108MHZ 500METRE RANGE KIT £10.00.
BUILT/ BOXED £14.0

@ FM 13A 3 WAY ADAPTER BUG BUILT/TESTED £25.00

@ FM BUG HOUSED IN A PRIMARY PHONE SOCKET 88-108MHZ 500 METRE
RANGE KIT £15.00 BUILT £23.00

@ TRACKING TRANSMITTER AND RECEIVER 418MHZ 2KM RANGE FOR
TRACKING OF VEHICLES, PEOPLE, ANIMALS ETC £90.00

@ BUG CONSTRUCTORS MANUAL:- A BOOK CONTAINING DOZENS OF VHF,
CRYSTAL CONTROLLED BUGS, TELEPHONE TAPS, INFINITY
TRANSMITTERS ETC £4.00

@ 4 WATT FM BROADCAST QUALITY TRANSMITTERS 88-108MHZ KIT £40.00
BUILT/TESTED/ALIGNED £60.00

® 15 WATT FM BROADCAST QUALITY TRANSMITTERS 88-108 TUNED TO
YOUR SPECIFICATION, BOXED/BUILT/ AUGNED

@ 30 WATT FM BROADCAST QUALITY TRANSMITTER AS ABOVE
BOXED/BUILT/ALIGNED £765.00

@ INFAREDR CAMERA SIZE 40mm x 40mm x 40mm (SEE IN THE DARK CAPABILITY)
PLUGS DIRECTLY INTO VCR ETC ONLY £150.00

@ LASER DIODES 1mW 670NM RED £75.00

@ LASER DIODES 3mW 633NM RED OVER 10 TIMES VISIBLY BRIGHTER
THAN THE 670NM LASERS. EQUIVALENT TO THE HE-NE LASERS, £175.00
@ 250 WATT 12V DC TO MAINS AC INVERTER IDEAL FOR RUNNING A TV,
FRIDGE, STEREO, UGHTS ETC WHEN ON THE MOVE IN YOUR CAR OR
WHEN CAMPING/CARAVANNING FROM THE CAR BATTERY. £140
@ AA SOLAR POWERED BATTERY CHARGER £9.99
® WATCH AS YOU BUILD RADIO RECEIVER KIT WHICH INCLUDES STEP BY
STEP CONSTRUCTION GUIDE ON A VHS TAPE AND ALL COMPONENTRS
TO BUILD THE RADIO. £25.00
@ PC/IBM COMPATIBLE RELAY CARD USED TO CONTROL ROBOTICS,
PROCESS CONTROL, HOME AUTOMATION, LAMPS ETC. PROGRAMS
ON 3.5 OR 5.25 INCH DISKS PLEASE STATE WHEN ORDERING. £45.00
@ ALL KITS SUPPLIED WITH HIGH QUALITY PCB AND COMPONENTS. PRICES
INCLUDE V.A.T. WITH ORDERS LESS THAN £10.00 PLEASE ADD £1.00 P&P,
ORDERS OVER £10 PLEASE ADD £2.50 P&P. SEND S.A.E. FOR FULL CATALOGUE
CONTAINING FUSES, RF TRANSISTORS, CAPS, RESISTORS, DISPLAYS, TRIACS,
AMPS, LASERS, FIBRE OPTIC LINKS, KITS 38 AND MUCH MORE!
CHEQUES/POSTAL ORDERS PAYABLE TO
LG.C. EVECTRONICS,SUITE 501, INTERNATIONAL HOUSE, 223 REGENT
STREET, LONDON 4DR

AMAZE your friends with your
own PLASMA DISPLAY LAMP.
Fascinating science project!
Complete kit only £24.95 + £1.00
p&p or plans only £5.95 + 50p
p&p Cheques /postal orders to:-

P.S. 33B Rowlands Road,
Wonhlng, W. Sussex BN11 3JJ =

PHONE JimMm
TO

ADVERTISE ON
0144 266551

~ ADVERTISERS INDEX
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omputer networks are very much

the technology of today. Indeed,

if we are to go by the number of

times they are mentioned in the
newspapers and on TV, it seems as if
everyone is talking about the Intemet and the
World Wide Web. These systems are
revolutionary and are already starting to have
a major impact on the way we work, on
business, and in our leisure hours.

Companies worth billions have sprung up
ovemight and, in a recent poll, nearly half the
population of the UK wanted a muttimedia,
Intemet-compatible PC as their number one

- choice of Christmas present.

But for one American company, network
pionesers Novell, this is not enough. They have
already deveioped a technology which will not
only allow users to send e-mail and access
the Net but will also allow them to control
household devices, all without the need for a
conventional PC.

The technology unveiled by Novell is a tiny
software *‘agent’, known as Novell Embedded
Systems Technology, or NEST. It can be
installed in any processor, whether it is in a
conventional computer, the controller in your
central heating system, a burglar alarm, even
your washing machine, or your car.

This tiny piece of software can be
incorporated by the manufacturers into the
processor chip of any product that employs
an embedded microcontroller. it will then
allow that product to be connected to the
Intemet via a phone line or even the power
cable. With NEST, it would be feasible to
phone your home, tum on the washing
machine, or even phone up your car and
check whether it has enough petrol for the
joumey you intend taking.

In some ways, this may all sound rather
far-fetched, but a lot of companies are taking
it very seriously. In fact, over 300 different
electronic devices from some of the biggest
US, European and Japanese companies will
incorporate NEST and be commercially
available by the end of the year.

However, the odds are that one of the first

Next Month...

implementations of this technology will be in
the UK. It is understood that at least one of
the electricity companies is working with
Novell to develop a system for broadcasting
commands over the power cables.

The power company's primary interest in
NEST is that it will allow them to encourage
users to use electnicity at times when the
demand is lowest, and it will also enable them
to develop remotely readable electricity
meters, thus eliminating the quarterly call of
the meter man.

Novell are not the only company to be
looking at ways of expanding the market for
networks without having to have lots of PCs
‘with their very expensive Intel processors and
Microsoft software. The British computer
company Acom and its subsidiaries, chip
maker ARM and interactive TV company
Online Media, are understood to be working
with the database software giant Oracle to
develop a very low-cost Internet box.

According to reports, this box will cost just
a couple of hundred pounds and come with a
full keyboard and modem. It will use a
standard domestic TV as the monitor and be
connected directly to any standard domestic
phone line. The user will be able to send and
receive e-mail, download software for
applications such as wordprocessing, access
the Internet and World Wide Web, play
interactive games and, in the near future,
download video and music.

This is an interesting concept that should
expand the potential market for access to the
Intemet by encouraging people to become
involved who would not have otherwise
bought a full featured PC. It will also be of
interest to the cable and telephone
companies since it offers yet another way of
selling telecommunications services.

No one can really know how successful
any of these products will be, particularly in
the face of very rapid technology
development. But, one thing is certain - the
future wilt be filed with increasingly complex
and ever larger networks of processors.

Networks are here to stay!
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Pico Releases PC

-
POtentla l o |- s -' PicoScope
— : Virtual

_—.
| i I
. : . pms instrument
Pico's Virtual Instrumentation enable you to use your | - software
computer as a variety of useful test and measurement ' _
instruments or as an advanced data logger. || Pond temperature

Hardware and software are supplied together as a package
- no more worries about incompatibility or complex set-up
procedures. Unlike traditional 'plug in' data acquisition cards, PicoLog
they simply plug into the PC's parallel or serial port, making Acfunncod @ata
them ideal for use with portable PC's. logging software.

Call for your Guide on 'Virtual Instrumentation'.

8 channel Thermocouple Interface

Connects to your serial port - no power supply required.
Supplied with PicoLog datalogging software

for advanced temperature processing, min/max detection and alarm.
8 Thermocouple inputs (B,E,J,K,N,R,S and T types)

Resolution and accuracy dependant on thermocouple type.

For type K the resolution is better than 0.1°C .

TC-08 £ 199
TC-08 - calibration Certificate £ 224

complete with Picolog, software drivers and connecting cable.
A range of thermocouple probes is available.

SLA4-716 & SLAH-52 Logic Analysers ,4@@- /00 virtual Instrument

Pocket sized 16/32 channel Logic Analysers Dual Channel 12 bit resolution

@® Connects to PC serial port. S~ Digital Storage Scope
® Up to 50MHz sampling. ' %“’" Spectrum Analyser
® Internal and external o Frequency Meter
clock modes. ’ B Chart Recorder
® 8K Trace Buffer. 72@,% Data Logger
- Voltmeter

S24-76 £219 4 The ADC-100 offers both a high
S44-52 £ 349 sampling rate (100kHz) and a high
with software, power resolution. ltis ideal as a general
supply and cables purpose test instrument either in the
lab or in the field. Flexible input ranges

(£200mV to £20V) allows the unit to

connect directly to a wide variety of signals.

4 DE- 700 with PicoScope £199

1 Channel 8 bit with PicoScope & PicoLog £219

® Lowest cost in the Pico range The ADC-10 gives your computer a single channel of
@® Up to 22kHz sampling analog input. Simply plug into the parallel port.
@ 0 -5V input range ADE-70 with PicoScope £49

Carriage UK free, Overseas £9 Oscilloscope Probes ( x1, x10) £10 PicoScope & PicoLog £59

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

| Tel: (0)1954 - 211716 Fax: (0)1954 - 211880 E-mail: 100073.2365 @compuserve.com

Phone or FAX for sales, ordering information, data sheets, technical support. All prices exclusive of VAT



With over 14,000 products
the new Maplin Catalogue
IS now bigger than ever

THE EIFFEL TOWER

Built in 1889 by Alexandre Gustave Eiffel,
the Eiffel Tower is 984 feet high and
gives an unrivalled view of the
whole of Paris

COMPREHENSIVE RANGES OF
TEST EQUIPMENT
; -]

——
20M scilloscope with
Functi Generator_£349 99 i |

COMPLETE RANGE OF PCB
MAKING EQUIPMENT

Recelver /
Kit £9.99¢

ELECTROMN

fLecrreoNiCcCs AND

LT 0O ND
ety

THE NEW MAPLIN CATALOGUE

Built for 1996 by Maplin, the new catalogue is
almost 1,200 pages tong and gives an unrivalled
view of the whote world of electronics.
Now Only £2.95

[ L )

Weller Temperature Controlled
Soldering Iron £44.07

OVER 60 PAGES OF TOOLS AND
SOLDERING ACCESSORIES

RANGE OF SA'I'ELLI'I'E RECEIVERS
AND ACCESSORIES

Astra 10
Satellite
equency

Extender
£25.99

Dolby Pro-Logic Surround Sound
Processor £229.99

D SCANNERS

BEYOND

Get your copy now from WHSMITH, John Menzies and Maplin stores nationwide
Or order direct NOW on 01702 554161

Catalogue Mail order Price £3.45 (inc p&p). Prices refer to the 1996 Maplin Catalogue and are inclusive of VAT.
All items are subject to availability. E&OE. Maplin Electronics, PO. Box 3, Rayleigh, Essex, England SS6 8LR.



