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"'..cr'very capable package which will be of interest to many

electronic designers, especially because of its low price."
* Review of Quickioute 3.5 PRO+, CADCAM March 96

"Ease of use: Accessible to complete novices" .

Quickroute 3.5 is a powerful, affordable and easy to use integrated

schemdttic & PCB design system for windows With its multiple button bars,

tool tips and parts-bin you will find that Quickroute helps you to work qu ckly infegrated PCB & Schematic Design
and efficiently. Schematic Capture

Design Rule Checking (DRC)
"Value for money: Very good" ¥ Multi-sheet schematics
Whichewer version of Quickroute you choose you can be sure of getting Export WMF & Tango

value for money! Quickroute Is available with multi-sheet schematic capture, Auto router (1-8 layers)

1-8 laye auto-routing, copper fill, engineering change, and a range of L S e Tl

popular file import/export features allowing connection to simulators and il St TS

other sotware packages. See the table for a.selection of features. LI XX T L
Update PCB from schematic

DXF & SPICE Export
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Prices ar= Designer (£149), PRO (£249) and PRO+ (£399). Post and packing is

£5 (UK), ©8 (Europe), £12 (worldwide). VAT must be added to the total price. e

TeI/FCIX 0] 6] 449 7] 0] g ﬂ Phone now

WWW: www.quickroute.co.uk EMail: info@quicksys.demon.co.uk inffz’rggt’iin
Quickroute Systems Ltd., 14 Ley Lane, Marple Bridge, Stockport, SKé6 5DD, UK.

Prices and specifications subject to change without notice. All rade marks are acknowledged & respected.
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Pico Releases PC
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m— 1T instrument'
Pico's Virtual Instrumentation enable you to use your == oH —! L il [ -I— scliumie
computer as a variety of useful test and measurement w “’ n ] ]
instruments or as an advanced data logger. !' I f '.’ j'l E Ty -

";—Pﬁ—r " m
Hardware and software are supplied together as a package g f“ Po ik

- no more worries about incompatibility or complex set-up -7 ”(A =7 l.
procedures. Unlike traditional 'plug in' data acquisition cards, :
they simply plug into the PC's parallel or serial port, making
them ideal for use with portable PC's.

Call for your Guide on 'Virtual Instrumentation’.

PicolLog
Advanced data
logging software.
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NEW from Pico TC-08 Thermocouple to PC Converter
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.

SLA-76 & SLA-52 Logic Analysers A DC-700 Virtual Instrument

Pocket sized 16/32 channel Logic Analysers Dual Channel 12 bit resolution

Connects to PC serial port. ' Digital Storage Scope
Up to 50MHz sampling. £ Spectrum Analyser
Internal and external y Frequency Meter
clock modes. /- ~F Chart Recorder
8K Trace Buffer. Data Logger

: Voltmeter

SZ4-76 £219 : The ADC-100 offers both a high
SLA4-32 £ 349 sampling rate (100kHz) and a high
with software, power resolution. It is ideal as a general
supply and cables purpose test instrument either in the
lab or in the field. Flexible input ranges

(£x200mV to +20V) allows the unit to

connect directly to a wide variety of signals.

A DE- 700 with PicoScope £199
with PicoScope & PicoLog £219

ADE-70
1 Channel 8 bit

@ 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 pont.
@ 0 -5V input range ADE-70 with PicoScope £49
Carriage UK free, Overseas £9 Oscilloscope Probes ( x1, x10) £10 PicoScope & PicoLog £59

Pico Technology Ltd. Broadway House, 149-151 St Neots Rd, Hardwick, Cambridge. CB3 7QJ B
Tel: (0)1954 - 211716 Fax: (0)1954 - 211880 E-mail: 100073.2365 @compuserve.com ;
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Phone or FAX for sales, ordering information, data sheets, technical support. All prices exclusive of VAT



SURVEILLANCE TELESCOPE Superb Russian zoom
telescope adjustable from 15x to 60x!"complete with metal tripod
(imposible to use without this on the higher seftings) 66mm lense,
{eather carrying case £149 ref BAR69

RADIATION DETECTOR SYSTEM Designed to be wall
mounted and connectedinto a PC, idealfor remote monitoring, whole
building coverage etc. Complete with detector, cable and software
£19.95 ref BAR7S.

WIRELESS VIDEO BUG KIT Transmits video and audio
signals from a minature CCTV camera (included) to any standard
teievision! All the components including a PP3 battery will fitinto a
cigarette packet with the lens requifing a hole about 3mm diameter.
Supplied with telescopic aerial but a piece of wire about 4° long will
stll 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 electronic shutter, 36mm 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 Sutable for the above camera enables the camera
to be used in totat darkness! £5.99 ref EF138.

REMOTE CONTROLTANDATA TD1400 MODEM/
VIEWDATA Complete system comprising 1200/75 modem, auto
dialler, infra red remote keyboard, (could be adapted for PC use?)
psu, UHF and RGB output, phone lead, RS232 output, composite
output. Absolute bargain for parts alonel'£9.95 ref BAR33

9WATT CHIEFTAN TANK LASERS

Double beam units designed tofitinthe gun barrel of a tank, each unit
has two semi conductor lasers and motor drive units for alignement.
7 mile range, full circuit diagrams, new price £50,000? us? £349.
Each unit has two gallium Arsenide injection lasers, 1 x 9 watt, 1x
3watt. 300nm wavelength, 28vdc. 600hz pulsefrequency. The units
also contain an electronic receiver to detect reflected signals from
targets. five or more umits £299 ea. £349 for one. Ref LOT4.

TWO WAY MIRROR KIT Indudes speaal adhesive fiim tomake
two way mirror(s) up to 60°x20°. (glass not included) includes fub
instructions. £12 ref TW1

NEW HIGH POWER RF TRANSMITTERS

AMPLIFIERS Assembled PCB transmitters, 4 types available,
12.6vdc 90 watt 1.5-30mhz 75 ohm infout FM/AM £76 ref RF 1
12.6vdc 40 watt 50-200mhz 50 ohm infout FM/AM £65 ref RF2
28vdc 125 watt 1.5-30mhz 75 ohm infout FM/AM £85 ref RF3
28vdc 100 watt 50-200mhz 50 ohm Infout FM/AM £75 ref RF4
A heat sink wilt be required, fing for price and availability.
If you intend using these as audio transmitters you will need a aiso
need a preamp. Complex module available at £40 ref RFS.
COMPUTER/WORKSHOPIHI-FI RCB UNITS Complete
from faulty equip for everybody! inline unit fits in
slandard IEC lead (extends it by 750mm), fitted in less than 10
seconds. resettest button, 10A rating. £9 each Ref MMS,

RADIO CONTROLLED CARS FROM £6
EACH!! Allretums from famous manufacturer,
3 types available, single channel
(left,right forwards,backwards)£6 refLOT1. Two
chafel with more features £12 ref LOT2. Two
channel proportional (plug in crystals etc) £35 ref
LOT3.

THOUSANDS AVAILABLE RING/FAX FOR DETAILS!
MAGNETIC CARD READERS (Swipes) £9.95 Cased with
flyleads, designed to read standard credit cards! they have 3 wires
coming out of the head so they may write as well? complete with
control elctronics PCB. just £9.95 ref BAR31

WANT TO MAKE SOME MONEY? STUCK FOR AN
IDEA? We have collated 140 business manuals that give you
Information on setting up different businesses, you peruse these at
your leisure using the text editor on your PC. Also inciuded is the
certificate enabling youto reproduce (and seil) the manuals as much
as you like! £14 ref EP74

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

COIN OPERATED TIMER KIT Complete with coinsiot
mechanism, adjustable Sme delay, relay output, put a coinslot on
anything you like! TV.s. videos. fndges. drinks cupboards. HiFI.
takes 50p’'s and £1 coins. DC operated. price just£7.99 ref BAR27.
ZENITH 900 X MAGNIFICATION MICROSCOPE Zoom
metal construction, builtin light, shnmp famm, group viewing screen,
lots of accessones £29 ref ANAYLT.

AA NICAD PACK Pack of 4 tagged AA nicads £2.99 ref BAR34
PLASMA SCREENS 222x310mm, no data hence £4.99 ref
BAR67

NIGHT SIGHTS Model TZS4 with infra red illum!nator, views up to
75 metresin full darkness Ininfrared mode, 150m range, 45mm lens,
13 deg angle of view, focussing range 1.5m toinfinity. 2 AA batteries
required. 950g weight. £199 ref BAR61. 1 years warranty
LIQUID CRYSTAL DISPLAYS Bargain prices,

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-1110MM NEWTONIAN REFLECTOR ' ELESCOPE
Russian. Superb astronomical'scope, everything you need for some
sefious star gazing! up to 169x magnification. Send or fax for further
details £249 ref TAL-1

GOT AN EXPENSIVE BIKE? Youneedoneofourbotte alamms.
they fook like a standard water bottle, but open the top, insert a key
to activate a moton sensor alamm builtinside. Fits ail standard bottie
camiers, supplied with two keys SALE PRICE £7.98 REF SA32.
GOT AN EXPENSIVE ANYTHING? You need one of our
cased vibration alams, keyswitch operated. fully cased just fit it to

PP3 battery, UK mad=. SALE PRICE €4.98 REF SAC3,
DAMAGED ANSWER PHONES These are probably beyond
repair so just £4.99 each. BT response 200 machines. REF SA30.
COMPUTER DISC CLEAROUT We arelefiwitha ot of software
packs that need cleanng so we are selling at disc value onty! 50 discs
for £4, thats just 8p 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,.5,412.-12
150x150x85mm complete with switch, ftyteads and IEC socket
SALE PRICE £9.99 ref EP55

1.44 DISC DRIVES Standard PC 3.5 drives butretums so they
will need attention SALE PRICE €4.99 ref EP68

1.2 DISC DRIVES Standard 5.25" drives but retumns so they will
need attention SALE PRICE NOW ONLY £3.50 ref EP69

PP3 NICADS Unused but some storage marks £4.99 ref EP52
DELLPC POWER SUPPLIES (Customerretums) Standard PC
psu's completewith fly teads, case and fan. #12v,-12v,+5v,-5v SALE
PRICE £1.99 EACH worth itfor the bits alone! refDL 1. TRADE PACK
OF 20 £28.95 Ref DL2

GAS HOBS ANDOVENS Brand new gas appliances, perfect for
small flats etc. Basic 3 burner hob SALE PRICE £24.99 ref EP72.
Basic small built In owen SALE PRICE €79 ref EP73

RED EYE SECURITY PROTECTOR 1,000 watt outdoor PIR
switch SALE PRICE £6.99 ref EP57

ENERGY BANK KIT 100 6°x6" 6v 100mA paneis. 100 diodes,
connecton details etc. £69.95 ref EF 112,

PASTEL ACCOUNTS SOFTWARE, does everything for ail
sizesofbusinesses, indudes wordprocessor, reportwrter, windowing,
networkable up to 10 stations, multple cash books etc. 200 page
comprehensive manual. 30days free technical suppost (0345- 326009
try before you buy!) Current retail price s £128, SALE PRICEE9.95
ref SA12. SAVE £1201

COMPLETE PC 200 WATT UPS SYSTEM Top of the range
UPS system providing protection for your computer system and
valuable software against mains power fluctuations and cuts New
and boxed, UK made Provides up to 5 mins running tme In the event
of complete power failure to allow you to run your system down
correctly. LAST FEW TO CLEAR AT £48 SAVE £30 ref LOT61
BIG BROTHERPSUCased PSU, 6v2Aoutput, 2m o/ptead, 1.5m
input lead, UK made,220v. 3ALE PRICE £4.99 REF EP7

Check out our

WEB SITE

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

RACALMODEM BONANZA! 1Racal 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 PCINTER. BRAND NEW MODEL NOW IN
STOCK!, supplied in fully built form (looks llke a nice
pen) complete with handy pocket olip (whioh aiso acts
as the on/off switsh.) About 60 metres rangel Runs on
2 AAA batteries. Produces thin red beam ideal for
tevels, gun sights, experiments etc. just £39.96 ref
DEC49 TRADE PRICE £28 MIN 10 PIECES.

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

RUSSIAN MONOCULARS Amazing 20 times magnification,
coated lenses, carmyirg case and shoulder strap £29 95 REF BAR73
PC PAL VGA TO TV CONVERTER Converts a colour TVinto
abasic VGA screen Complete withbuiltin psu, lead and siware .. ideal
for laptops or a cheap upgrade.Supplied in kit form for home
assembiy. SALE PRICE £25 REF SA34

EMERGENCY LIGHTING UNIT Complete unit with 2 double
buib ficodiights. builtin charger and auto switch, Fuily cased, 6v 8AH
lead acid req'd. {(secondhand) £4 ref MAGAP11.

YUASHA SEALED LEAD ACID BATTERIES Two sizes
currently availablethismonth. 12v 15AH at£18 ref LOT8 and 6v 10AH
(suitable for emergency lights above) at just £6 ref LOT7.
ELECTRIC CAR WINDOW DE-ICERS Complete with cable,
plug etc SALE PRICE JUST €4.99 REF SA28

AUTO SUNCHARGER 155x300mm solar panel with diodeand 3
metre lead ftted with a cigar plug. 12v 2watt. €8.99 REF SA25.
ECLATRON FLASH TUBE As used In police car flashing lights
etc, full spec supplied, 60- 100 flashes a min. £6.99 REF SA15B.

*SOME OF OQUR PRODUCTS MAY BE UNLICENSABLE IN THE UK

24v AC 36WATT Cased power supply. New. £9.99 REF SA40
MICRODRIVE STRIPPERS Small cased tape drives ideal for
stripping, iots of useful goodies including a smant case, and lots of
componerts. SALE PRICE JUST £4.99 FOR FIVE REF SA26
SOLARPOWER LAB SPECIAL You get TWO6°x6* 6v 130mA
solar cells 4 LED's. wire, buzzer, switch pius 1 relay or motor. Superb
value kit SALE PRICE JUST £4.99 REF SA27
RGB/CGA/EGA/TTL COLOUR MONITORS 12 in good
condition. Back anodised metal case. SALE PRICE £49 REF SA 168
PLUG IN ACORN PSU 19v AC 14w . £2 99 REF MAG3P 10
13.8V 1.9A PSU cased with leads. Just £9.99 REF MAG10P3
UNNERSBAL 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: MAG17

PHONE CABLE AND 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 along distance utiizing
the serial ports. Complete kit £8.99. Ref comp 1
VIEWDATA SYSTEMS made by Phillips, compiete with intemal
1200/75 modem, keyboard, psu etc RGB and composite outputs,
menu driven, autodiatler etc. SALE PRICE £12.99 REF SA18
AIRRIFLES.22As used by the Chinese amy for training puposes,
so there is:a lot about! £39.95 Ref EF78. 500 pellets £4.50 ref EF80
PLUG IN POWER SUPPLY SALE FROM £1.60 Piugs Into
13A sockes with outputlead. three types avallable, vdc 150mA£1.50
tef SA19, dvdc 200mA £2.00 ref SA20, 6.5vdc S00mA £2 ref SA21.
VIDEO SENDER UNIT. Transmits both audio and video signals
from either avideocamera, videorecorder, TV orComputer etc toany
standard TV set in a 100" range! (tune TV to a spare channel) 12v DC
op. Price Is£15 REF: MAG 15 12v psu is £5 extra REF: MAG5P2
"MINATURE RADIO TRANSCEVERS A pair of walkie talkies
witha range up o 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
adapteril the bug runs directly offthe mains solasts forever! why pay
£7007 or price is £15 REF: EF62 (kit) Transmits to any FM radio.
*FM BUG BUILT AND TESTED supenior design tokit. Supplled
o detective agencies. 9v battery req'd. £14 REF: MAG14
TALKING COINBOX STRIPPER COMPLETE WITH
COINSLOT MECHAN ISMS onginally made to retail at£79 each,
these units are designed to convert an ordinary phone into a
payphone. The units have the locks missing and sometimes broken
hinges However they can be adapted for their ofiginal use or usedfor
something eise?? SALE PRICE JUST £2.50 REF SA23
GAT AIR PISTOL PACK Complete with pistol, darts and peilets
£12.95 Re’ EF82B extra pellets (500) £4.50 ref EF80.
6"X12" AMORPHOUS SOLAR PANEL 12v 155x310mm
130mA. SALE PRICE £4.89 REF SA24.

FIBRE OPTIC CABLE BUMPER PACK 10 metres for £4.99
ref MAGSF 13 ideal for expenimenters! 30 m for £12.99 ref MAG13P1

MDED GOODIES BOX OF
MIXED COMPONENTS WEIGHING 2 KILOS
YOURS FOR JUST £5.99

4X28 TELESCOPIC SIGHTS Suitable for all air rifies. ground
lanses, good light gathering properties, £19.95 ref R/7
RATTLE BACKS Interesting things these, small piece of solid
perspex lise material that it you try to spin it on the desk it only spins
oneway! isfactif you spinitthe 'wrong' way it stops of its own accord
and go's back the other wayl £1.99 ref GI/JO1
GYROSCOPES Rememberthese? wellwe have found acompany
that stilt these popul ific toys, perfect gift or for
educational use etc. £6 ref EP70
HYPOTHERMIIA SPACE BLANKET 215x150cm aluminised,
foil blanket reflects more than 30% of body heat. Also sustable for the
construction of two way mirors! £3 99 each ref O/L041
LENSTATIC RANGER COMPASS Oil filled capsule, strong
metal case, large luminous points. Sightline with magnifying viewer
50mm dia, 86gm. £10.99 ref O/K604.
RECHARGE ORDINARY BATTERIES UP TO 10 TMES!
With the Battery Wizard! Uses the latest pulse wave charge system
o charge all popular brands of ordinary baﬂenes AAA AA C, D, four
atatmelLed system shows when batters ally
rejects unsuitable cells. complete with mains adaplor BS approved.
Price is £21.95 ref EP31.
TALKING WATCH Yes, it actually tells you the ime at the press of
a button. Also features a voice alarm that wakes you up and teils you
what the ime is! Lithium celt induded. £7.99 ref EP26
PHOTOGRAPHIC RADAR TRAPS CAN COST YOU
YOUR LICENCE! The new multiband 2000 radar detector can
prevent even the most responsible of drivers from losing thedrlicencel
Adjustable audible alam 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 faciities. 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 older Amstrad machines, Spectrum plus3's
etc £3 each ref BAR40O.
STEREC MICROSOPES BACK IN STOCK Russian, 200x
complete with lenses, lights, filters etc etc very comprehensive
microscope that would normally be around the £700 mark. our price
15 just £299 (full money back guarantee) full details in catalogue. Ref
95/300.

WE BUY SURPLUS STOCK
FOR CASH

BUYERS DIRECT LINE 0860 425692
FREECATALOGUE
100 PAGE CATALOGUE NOW
AVAILABLE, 50P STAMP OR FREE
ON REQUEST WITH ORDER.




200 WATT INVERTERS Nicely cased units 12v Inpul 240v
output 150watt continuous, 200 max. £49 ref LOT62

6.8MW HELIUM NEON LASERS New units, £65 ref LOT33
COINSLOT TOKENS You may have a use for these? mixed bag
of 100 tokens £10 ref LOT20.

PORTABLE X RAY MACHINE 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
experimental purposes. Not a toy or for minorsf £6/set. Ref F/XP1.
TELEKINETIC ENHANCER PLANS Mystify and amaze your
{riends by creating mofion with no known apparent means or cause.
Uses no electncal or mechanical connections, no spedal gimmicks
yetproducespositivemotionand effect. Excellent for science pojedts,
magic shows, party demonstrations or sefous research &
development of this strange and amazing phychic phenomenon.
£4/set Ref FTKE1

ELECTRONIC HYPNOSIS PLANS 8 DATA Thisdatashows
several ways to put subjects under your control. induded is a full
volume reference text and several construction plans that when
assembled can produce highly effective stmuli. This material must
be used cautiously. Itis for use as entertainment at parties 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 materals and without any visible means- cause it to levitate.
£10/set Ref FAGRA1.

WORLDS SMALLEST TESLA COIL/LIGHTENING
DISPLAY GLOBE PLANS Produces up to 750,000 voits of
discharge, expenment with extraordinary HV effects, ‘Plasma in a
jar, StEImo's fire, Corona, exceilent science project or conversation
piece. £5/set Ref FBTCIAGS.

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 far more eflcient.
Thisparicutardesgnwas deveioped at the Atomic Energy Commision
of NEGEV In israel, £10/set Ref F/CVL1

VOICE SCRAMBLER PLANS Minature solid state system
turns speech sound into indecipherable noise that cannot be
understood without a second matching unit. Use on telephone to
prevent third party listening and bugging. £6/set Ref FA/S9.
PULSED TV JOKER PLANS Little hand heid device utilises
pulse techniques that will completely disrupt TV picture and sound!
works on FM tool DISCRETION ADVISED. £8/set Ref F/TJ5.
BODYHEAT TELESCOPE PLANS Highly directional long
range device uses recent technology to detect the presence of living
bodies, warm and hot spots, heatleaks etc.intended for security, law
enforcement, research and deveiopment, efc. Excellent security
device or very Interesting science project. £8/set Ref F/BHT1.
BURNING, CUTTING CO2 LASER PLANS Projects an
invisible beam of heat capable of burning and meiting materials over
a considerable distance. This laser is one of the most efident,
converting 10% input power Into useful output. Notonly isthis device
a workhorse in welding. cutting and heat processing materials butit
is also a likely candidate as an effective directed energy beam
weapon against missiles. alrcraft, ground-to-ground, etc. Partide
beams may very well utlize alaser of this type to blasta channel In
the atmosphere for a high energy stream of neutrons or other
particies. The device Is easily applicable to burning and etching
wood, cutting, plastics. textiles etc £12/set Ref F/LC7.
MYSTERY ANT| GRAVITY DEVICE PLANS Uses simple
concept. Objects float In air and move to the touch. Defies gravity,
amazing gift, conversation piece, magictrick or science project £6/
set Ref F/ANT1K.

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, smajl
parts etc. £6/set Ref F/AULB1

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 applications shown, from law
enforcement, nature listening, medical heartbeat, to mechanical
devices £6/set Ref F/HGA7

ANTI DOG FORCE FIELD PLANS Highry effective circult
produces ime variable puises of accoustical energy that dogs
cannot tolerate £6/set Ref F/DOG2

LASER BOUNCE LISTENER SYSTEM PLANS Allows you
tohear sounds from a premises withoutgaining access. £12/set Ref
F/LLIST1

LASER LIGHT SHOW PLANS Do it yourself plans show three
methods. £6 Ref F/LLS1

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

INFINITY TRANSMITTER PLANS Telephone line grabber/
roommonitor. The ulimate in home/office secufity and safetyl simple
to use! 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 isthat 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 frequencies. £5/set Ref F/
BD1

ELECTROMAGNETIC GUN PLANS Projects a metal object
a considerable distance-requires adult supervision £5 ref F/EML2.
ELECTRIC MAN PLANS, SHOCK PEOPLE ‘NITH THE
TOUCH OF YOUR HAND! £5/set Ref FEEMA1.
PARABOLIC DiSH MICROPHONE PLANS Listen to distant
sounds and voices, open windows, sound sources in ‘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 VDCOUTPUT GENERATORPLANS
Operates on9-12vdc. many possible experiments. £10Refl FAHVM7/

INFINITY TRANSMITTERS The uitimate 'bug' fits to any
phone or line, undetectable, listen to the conversations in the room
{rom anywhere In the world! 24 hours a day 7 days a week! just call
the number and press a button on the mini controller {(supplied) and
you can hear everythingl Monitor conversations for as long as you
choose £249 each, complete with leads and mini controlledl Ref
LOTS. Undetectable with nomal RF detectors. fitted In seconds. no
batteries required, lasts forever

SWITCHED MODE PSU'S 244 watt, +5 32A. +126A,-50.2A, -
120.2A. There s also an optional 3.3v 25A rail available. 120/240v I/
P. Cased, 175x90x145mm. {EC inlet Suitable for PC use (6 d/drive
connectors 1 mAoard). £10 ref PSU1.

VIDEO PROCESSOR UNITS8?/6v 10AH BATTS/12V 8A
TX Nottoo sure what the function of these units is but they certainiy
make good stnppers! Measures 330X320X120mm, on the front are
controls for scan speed, scan delay, scan mode, loads of connections
onthe rear. Inside 2 x 6v 10AH sealedlead acid batts, pcb's and a 8A?
12v tomroidial transf {mainsin).C not known, may have
one or two broken kKnobs due to poor storage. £17.50 ref VP2
RETRON NIGHT SIGHT Recognition of a standing man at 300m
In 1/4 moonlight, hemmatically sealed, runs on 2 AA batteries, 80mm
F1.5 lens, 20mw Infrared laser induded. £325 ref RETRON.

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

3-30V POWER SUPPLY KIT varable, stabilized power supply
for lab use. Shortcircuit protected. suitable for profesional or amateur
use 24v 3A transfommer is needed to complete the kit £14 Ref 1007,
1 WATT FM TRANSMITTER KIT Supplied with piezo electric
mic. 8-30vdc. At 25-30v you will get nearly 2 watts! £12 ref 1009.
FM/AM SCANNER KIT Well not quite, you have to turn the knob
your self but you will hear things on this radio that you would nothear
on an ordinary radio (even TV). Covers 50-160mhz on both AM and
FM. Built in 5 watt amplifier, Inc speaker. £15 ref 1013.

3 CHANNEL SOUND TO LIGHT KIT wireiess system, mains
operated. separate itivity adj nt for each ch {, 1,200 w
power handiing, microphone inciuded. £14 Ref 1014.
4 WATT FM TRANSMITTER KIT Smail 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). Malns operated. £16 Ref 1037.

LIQUID LEVEL DETECTOR KIT Usefulfortanks, ponds, baths,
rain 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 voice!
adjustable, answerthe phone with a different voice! 12vdc£9ref 1131
TELEPHONE BUG KIT Smaii bug powered by the ‘phone line,
starts transmitting as soon as the phone is picked upl £8 Ref 1135.
3 CHANNEL LIGHT CHASER KIT 800 watts per channei,
speed and direction controissupplied with 12 LEDS (you can fittnacs
instead to make kit mains, not supplied) 9-12vdc £17 ref 1026.
12VFLOURESCENT LAMP DRIVER KIT Light up 4 foottubes
from your car baftery! 9v 2a transformer also required. £8 ref 1069.
VO XSWITCH KIT Sound activated switchideal for making bugging
tape recorders etc, adjustable sensitivity. £8 ref 1073.

Check out our
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http://www.pavillon.co.uk/bull-eleotrical

PREAMP MIXER KIT 3 input mono mixer, sep bass and treble
controis pius individual level controls. 18vdc, input sens 100mA_ £15
ref 1052,

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

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

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

HUMIDITY METER KIT Buids into a precision LCD humidity
meter, 9 ic design, pcb, Icd display and ail components included. £29
PC TMER KIT Four channel output controlied by your PC, wil
switch high current mains with relays (supplied). Software supplied
soyoucan program the channeis to do what you want whenever you
want. Mini system configeration is 286, VGA, 4.1,640k. serial
*SOME OF OUR PRODUCTS MAY BE UNLICENSABLE IN THE UK

port, hard drive with min 100k free. £24.99

DIVINING RODS Exp technology cannot challenge the fool
proof artofwaterdivining, passed down fromgenertiontogeneraton.
Seeingis believing. Use in the home, garden, countryside or desert,
it's divinely simple! £4.99 a pair ref E/3.

HUGE BUBBLE MAKING KIT Youll be amazed at the the size
of the bubbles you can acheive with 1his bubble making kit. Once you
have gotthe knackitis possible to make bubbles of up to 40 feetlong.
£11.99 ref E9.

FM CORDLESSMICROPHONE This unitis anf M broadcasting
station in mi ] i 1 itter with electret condenser
mic+fetamp design resultin maximum sensitvity andbroadfrequency
response. 90-105mhz, 50-1500hz. 500 foot range in apen countryt
PP3 battery required. £15.00 ref 15P42A.

MAGNETIC MARBLES They have been around for a number of
yearsbut stillgive nse to curiosity and amazement. A pack of 12isjust
£3.99 ref GI/R20

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

NICKEL PLATING KIT Proflesional electroplaing kit that will
transform rusting parts into showpieces in 3 hours! Will plate onto
steel, iron, bronze, gunmetal, copper, weided, sitver saldered orbrazed
joints. Kitincludes enough to plate 1,000 sqinches. You will also need
a 12v supply, a container and 2 12v light bulbs. £39.99 ref NIK33
Minature adjustable timers, 4 pole c/o output 3A 240v,
HY1230S, 12vDC adjustable from 0-30 secs. £4.99
HY1260M, 12vDC adjustable from 0-60 mins. £4.99
HY2405S, 240v adjustable from 0-5 secs. £4.99
HY24060m, 240v adjustable from 0-60 mins. £6.99
BUGGING TAPE RECORDER Small voice activated recorder,
uses micro cassette complete with headphones. £28.99 ref MAR29P 1.
POWER SUPPLY fuly cased with mains and o/ leads 17v DC
900mA output. Bargain price £5.99 ref MAGEP9

9v DC POWER SUPPLY Standardplugintype 150ma 9v DC with
fead and DC power plug. price for two §s £2.99 ref AUG3P4.
COMPOSITE VIDEO KIT. Converts composite videointo sepa-
rate H sync, V sync, and video. 12v DC. £8.00 REF: MAGEP2.
FUTURE PC POWER SUPPLIES These are 295x135x60mm,
4 diive connectors 1 mother board connector. 150watt. 12v fan, iec
inlet and on/off switch. £12 Ref EF6.

VENUS FLY TRAP KIT Grow your own carnivorous plantwiththis
simple kit £3 ref EF34.

6"X12" AMORPHOUS SOLAR PANEL 12v 155x310mm
130mA. Bargain price just £5 .99 ea REF MAGEP12.

FIBRE OPTIC CABLE BUMPER PACK 10 metres for £4.99
ref MAG5P 13 ideal for experimenters! 30 mfor £12 99 ref MAG13P1
ROCK LIGHT S Unusuai things these, two pieces of rock that glow
when rubbed together belived to cause rainl£3 a pair Ref EF29.

3’ by 1" AMORPHOUS SOLAR PANELS 14.5v, 7T00mA 10
watts, aluminium frame, screw terminals, £44.95 ref MAGA5,
ELECTRONIC ACCUPUNCTURE KITBuilds Intoan electronic
version |nstead of needies! good to experiment with. £7 ref 7P 30
SHOCKING COIL KIT Build this litte battery operated deviceinto
all sorts of things, also gets worms out of the ground| £7 ref 7P36.
FLYING PARROTS Easily assembled kit that builds a parrot that
actually flaps its wings and fies! 50 m range £6 ref EF2.

HIGH POWER CATAPULTS Hinged am brace for stability,
tempered steel yoke. super strength latex power bands. Departure
speed of ammunitionls in excess of 200miles per hourt Range ofover
200 metres! £7.99 ref R/9.

BALLON MANUFACTURING KIT Brtish made, small blob
blows Into alarge. longlastingballoon, hours of funt£3.99 ref GI/E99R
9-0-9V 4A TRANSFORMERS, chassis mount. £7 ref LOT19A.
2.6 KILOWATT INVERTERS, Packed with battaries etc
but as they weigh about 100kg CALLERS ONLY1 £120.
MEGA LED DISPLAYS Build your seifa ciock or something with
thesemega 7 seg dispiays 55mm high, 38mm wide. 5 ona pcb forjust
£4.99 ref LOT16 or a bumper pack of 50 displays for just £29 ref
LOT17.

CLEARANCE SECTION, MINIMUM ORDER
£15, NO TECHNICAL DETAILS AVAILABLE,

NO RETURNS, TRADE WELCOME.

2000 RESISTORS ON A REEL (SAME VALUE) 99P REF BAR340
AT LEAST 200 CAPACITORS (SAME VALUE 89P REF BAR342
INFRA RED REMOTE CONTROLS JUST 89P REF BAR333
CIRCUIT BREAKERS, OURCHOICE TOCLEAR99P REF BAR135
MICROWAVE CONTROL PANELS TO CLEAR £2 REF BAR 329
2 TUBES OF CHIPS(2 TYPES OUR CHOICE) 90P REF BAR305
LOTTERY PREDICTOR MACHINE! JUST £1.50 REF BAR313
HELLAL/ROVERELECTRICH/LAMPLEVELLERE2REF BAR311
SINCLAIRCS 18" TYRES TO CLEAR AT JUST 75P REF BAR318
LARGE MAINS MOTORS (NEW) TOCLEARAT 75P REF BAR310
MODEMS ETC FOR STRIPPING €2.50 EACH REF BAR324
110V LARGE MOTORS (NEW) TO CLEAR AT S0P REF BAR332
MODULATOR UNITS UNKNOWN SPEC JUST S0P REF BAR3I23
GX4000 GAMES COSOLES JUST €4 REF BAR320

SMART CASED MEMORY STORAGE DEVICE, LOADS OF BITS
INSIDE, PCB, MOTOR, CASE ETC. BUMPER PACK OF 5
COMPLETE UNITS TO CLEAR AT £2 50(FOR S) REF BAR 330,
2CORE MAINS CABLE 2M LENGTHS PACK OF 4 £1 REF BAR337
PC USER/BASIC MANUALS, LOADS OF INFO. €1 REF BAR304
PCB STRIPPERS TO CLEAR AT 2 FOR 99P REF BAR341

3 M 3CORE MAINS CABLE AND 13A PLUG. 60P REF BAR325

WE BUY SURPLUS STOCK

FOR CASH
BUYERS DIRECT LINE 0860 425692
FREE CATALOGUE
100 PAGE CATALOGUE NOW
AVAILABLE, 45P STAMP OR FREE
ON REQUEST WITH ORDER.
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Mitsubishi Launches High Performance
Embedded Development Kit

Mitsubishi Electric, in conjunction with IAR Systems, has
announced the introduction of the new DK16 embedded
development kit for the M37700 family of 1Gbit
microcontrollers. The new kit provides C source level
debugging and costs £549 plus VAT. It comes complete
with development board, IAR’s Professional ROM Monitor
Debugger and Macro Assembler. [t is only available from
Mitsubishi and IAR distributors Gothic Crellon and
Micromark.

Mitsubishi’s already successful DK16 development kit
has now been upgraded and personalised to function with
the IAR Rom Monitor. The low cost system also includes
free technical support for IAR’s ROM Monitor and
Assembler, together with a discount voucher for IAR's C
Compiler for Mitsubishi M37700 microcontrollers. Also
included are a 5V power supply, 9-25 way adaptor and full
documentation.

IAR’s Assembler generates relocatable code and during
the design process provides an extensive set of directives
which allow total control of the code and data
segmentation. Multiple modules are easily created within a
file as are macro definitions and variable declarations. The
Assembler also includes Xlink, the high speed memory
based linker, locator and format generator, to produce 7700
prommable code.

IAR’s Assembler is designed to

device memory space. Multiple memory windows can be
opened simultaneously and again contents aiterations can
be carried out using point and modify routines or specific
commands. A Watchpoint displays the contents of the
system variables and globals, locals, structures and arrays
are all supported ,with specific commands used for
modifications,

A unique feature of the Monitor Debugger is the Terminal
I/O which enables the monitor screen to act as the system
output and the keyboard to act as the system input. The
powerful command set coniains mouse click or keyboard
function key triggers for frequently used commands.

A built-in assembler disassembler is provided with the
Monitor Debugger which also features a very high level of
functionality to provide full symbolic debugging operations.
Breakpomts and Watchpoints can be complex and
unlimited. The IAR Linker generates Aubrof Formats
providing the debugger with all the necessary information to
perform register tracking of all dynamically allocated
registers variables.

Notably the breakpoints are totally unlimited, whether
they are the result of either complex conditions using
macros or alternatively, simple line numbers.

For further information contact Mitsubishi Electric UK
Ltd, Semiconductor Division, Hatfield. Tel: 01707-276 100.

interface fully with the company’s
7700 C Compiler and also includes
Xlib, the highly efficient and fast library
manager.

In operation, IAR’s Rom Monitor
Debugger can be interfaced to
provide source and command
windows or alternatively user
selectable windows. The source code
execution lines are highlighted and
break points can be placed directly
on the source line. Registers can
display alt the contents at any point in
time and enable alterations to the
contents to carried out using point
and modify routines or specific
commands.

The Monitor Debugger is designed
to operate with IAR's Assembler and
C Compiler and therefore enables full
debugging of high and low level
language. Its memory simulates the
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New Hitachi 16-bit microcontrollers

Mitsubishi Electric, in conjunction with IAR Systems, has
announced the introduction of the new DK16 embedded
development kit for the M37700 family of 1Gbit

. microcontrollers. The new kit provides C source level
debugging and costs £549 plus VAT. It comes complete with
development board, IAR’s Professional ROM Monitor
Debugger and Macro Assembler. It is only available from
Mitsubishi and IAR distributors Gothic Crellon and
Micromark.

Mitsubishi’s already successful DK16 development kit has
now been upgraded and personalised to function with the
IAR Rom Monitor. The low cost system also includes free
technical support for IAR's ROM Monitor and Assembler,
together with a discount voucher for IAR's C Compiler for
Mitsubishi M37700 microcontrollers. Also included are a §V
power supply, 9-25 way adaptor and full documentation.

IAR's Assembler generates relocatable code and during
the design process provides an extensive set of directives
which allow total control of the code and data segmentation.
Multiple modules are easily created within a file as are macro
definitions and variable declarations. The Assembler also
includes Xiink, the high speed memory based linker, locator
and format generator, to produce 7700 prommable code.

IAR’s Assembler is designed to interface fully with the
company's 7700 C Compiler and also includes Xiib, the
highly efficient and fast library manager.

In operation, IAR’s Rom Monitor Debugger can be
interfaced to provide source and command windows or
alternatively user selectable windows. The source code
execution lines are highlighted and break points can be
placed directly on the source line. Registers can display all
the contents at any point in time and enable alterations to
the contents to carried out using point and modify routines
or specific commands.

The Monitor Debugger is designed to operate with I1AR’s
Assembler and C Compiler and therefore enables full
debugging of high and low level language. Its memory
simulates the

device memory space. Multiple memory windows can be
opened simultaneously and agaln contents alterations can

be carried out using point and modify routines or specific
commands. A Watchpoint displays the contents of the
system variables and globals, locals, structures and arrays
are all supported ,with specific commands used for
modifications,

A unique feature of the Monitor Debugger is the Terminal
I/O which enables the monitor screen to act as the system
output and the keyboard to act as the system input. The
powerful command set contains mouse click or keyboard
function key triggers for frequently used commands.

A built-in assembler disassembler is provided with the
Monitor Debugger which also features a very high levet of
functionality to provide full symbolic debugging operations.
Breakpoints and Watchpoints can be complex and
unlimited. The IAR Linker generates Aubrof Formats
providing the debugger with all the necessary information to
perform register tracking of all dynamically allocated registers
variables.

Notably the breakpoints are totally unlimited, whether
they are the result of either complex conditions using macros
or alternatively simple line numbers.

For further nformation contact Mitsubishi Electric UK Ltd,
Semiconductcr Division, Hatfield. Tel: 01707-276 100.
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Mitsubishi Fibre Optic Amplifier

Mitsubishi Electric has announced the introduction of the
innovative FG-602S-TO1 erbium dcped fibre amplifier which
provides single mode direct amplification for optical fitre
signals for 1550nm window applicetions. The ampilifier is
optimelly designed to provide flat gain particularly over 1535
to 1665nm and features alarm signal monitoring and
automatic shutdown when transmissions cease.

Notably, the amplifier will amplify all channels operating in
the window and is designed to accommodate
simultaneously a high number of ckannels with very high
data rates. The unit can amplify 606bits/s in a single pass,
making it ideal for amplifying traffic oetween System X
exchanges at large distances apart as well as for loczl
loops in fan-out applications and spur highways.

The advanced amplifier design comprises an erbium
doped fibre optic coil to provide the gain, with the optical
signals travelling through the amplifying erbium doped fibre,
bi-directionally pumped by 1480nm isolated laser diodes.
Full temperature control for the pump lasers is electronically
controled within the amplifier- housing and fibreoptic
couplers combine the pumped sigrals into the doped
optical fibre. The control circuitry generates TTL signals for
pump bias and temperature alarms as well as for pump
shutdown.

In cperation, both input and output optical interfaces
provide sufficient isolation to prevent signal reflection kack
to the system transmitter and to the internal laser
oscillators. The amplifier is suppliec in a compact, static
safe casing measuring 152x122x25mm, with heat sink
mount'ng facilities and interface and monitor connectar
sockets.

Minimum large signal inputs of «5.5dBm power are
amplified by the unit to at least 15cBm. Small signal irput
power is 30dBm and gain is a minimum 28dBm, with a
typical noise figure of 6dB. The erbum doped amplifie
operatas from maximum supplies cf +6V and -6V. Typwcal

supply operation is from +4.75 - +5.25\1 at 3A for the
positive supply angd -5.4€ - -4.94 at 3.6A for the negative
supply. Operating case temperature is Zypically 250C and
600C maximum, with a storage temperature range of -40 tc
+70C.

The optical interface is provided by two Coming MFD
cladded, single mode 9/125um fibre optic links with AT&T
ST type-connectors. The electrical interface is via two 12pin
male connectors far powsar supplies, airm and disable
functions, with a 14pin female connector for monitoring
functions.

For further information contact Mitsubishi Electric LK
Ltd, Semiconductcr Division, Hatfield. Tel: 01707-276 100.

PC-104 for Embedded Control

IMS have expanded their range of PC-104 modules fcr
embedded PC applications, The PC-104 modules offer the
benefit of the standard PC-Bus architecture but on &
miniature form size, measuring only 3.6” x 3.8” and with
exceptionally low power consumption. PC-104 is therefore
ideal for embedded applications where PC architecturs is
desired, but current PC Motherboa-d/Plug-in cards
technology is too bulky and powerhungry.

The current range offered by IMS includes a diverse mix
of products, including such modules as CPUSs, Perigheral
interfaces (Hard/Floppy Disk), Serid & Parallel /O, SVGA &
Flat Panel Display Controllers, I'CMCIA, Ethernet Network,
RS422/485 Communications, Solic State Disks, Digtzl I/O
and Analogue A/D & D/A.

The PC-104 modules can be used as ‘Lego’ style
building blocks, by interconnecting them in a stack,
enabling a wide variety of configuretions to be implemanted
thereby offering the versatility and fexibility required in many
diverse embedded applications. Because of the minsaiure
size, developers can now embed FC-Based controi in a
variety of machines and equipment, retaining the

development invesiment based on PC technology &s well
as benefiting from :he enormous development supgor:
products availabia on the I'C. .

Since its implementation in 1992 the PC-104 stancard
has rapidly become an emerging international standard for |
modular miniaturised PC Architecture based technciogy,
finding applications in a diversity of markets from meadcal, -
communications, industrial, office equipment and marty
more.

For further
information
contact:

IMS Ltd,
Southampton,
Tel (O703)
771143
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IDERWEB

We have all heard of the Internet and the World Wide Web, but are they of any real

practical use to us in our working lives? Nick Hampshire takes a look at this question,
as well as looking at how developments in the technology will affect all of us

To most people the terms ‘Internet’ and ‘World Wide Web’
simply imply something to do with computers and telephones.
Something that is faintly subversive and the realm of obsessive
technofreaks who pass the time untill the wee hours of the
morning ‘surfing the net’. But is it something that ‘serious’
professional people such as engineers, scientists and business
people will find useful, or as the popular press would have us
beleive is it totally given over to the weird and the wacky?

It is rather amusing that the popular image of both the
Internet and the Wortd Wide Web should be so firmly linked to
such an image since both technologies were born from
decidedly serious applications. The Internet arose from the US
Department of Defence’s need to create a global computer
network to link supercomputers with defence establishments,
defence contractors and universities. The World Wide Web
was developed at the CERN atomic research establishment in
Switzerland as a means of transferring research documents
over the Internet.

So both the Internet and the World Wide Web were
developed with very serious applications in mind, and they are
still very widely used for serious applications. it is just a pity
that in the mind of the general populus, and the media in
particular, they have become firmly associated with an
alternative youth culture. An image projection which has
undoubtedly led to neither being taken that seriously by
Government, business and the professions.

However, such people are ignoring the development of
these two technologies at their peril. They are undoubtedly the
basis of a future information transfer and communication
technology based revolution which within a decade will sweep
the entire world, through both the developed and
underdeveloped nations. It will sweep aside many established
concepts and ideas, will topple whole areas of industry, and
create whole new areas. It is a revolution waiting in the wings.

To understand why this revolution will have such an impact
we only need to look at some of the trends which are already
developing in a technology which is still very much in its
infancy. We also need to look at some of the technologies

which are being incorporated into it.

What is the Internet?

The proper starting place for our examination of these
technologies will develop is to examine exactly what they are,
and what form they take today. Since the Web is reliant upon
the Internet it is proper that we start there.

The Internet is, in very simple terms, a very large loosely
structured computer network which extends across the entire
surface of the globe and connects together an estimated 30 to
40 million computers. The connections between these
computers being composed of a wide range of different links,
from conventional copper wire voice telephone lines, to
dedicated very high capacity optical fibre links, and even in
some cases radio links.

Indeed the primary reason for the success of the Internet is
that it uses existing communication links, this has allowed it to
expand very rapidly without a great deal of costly capital
expenditure. The Internet as a public communications system
relies upon a combination of commercial phone lines and a few
very high capacity, long distance data links that have been buitt
for military, commercial or academic applications.

Because of the way in which it is designed the Internet can
make use of the 'spare’ capacity on these lines thus permitting
communications between computers on the other side of the
world to each other but with only local or short distance phone
charges. It can do this because the data that is being
transferred between the two systems is transferred in small
‘packets’. !

Each data packet has added to it the address of both the
system it is going to and that from which it has come. Since
the packet is small it can easily be slotted into very small
periods when a line is not being used. The origin and
destination addresses then allow the packet to be
independently routed in the best way as it is passed from one
computer system to another. This accounts for the frequently
very noticeable delay in response which wilt be familiar to any
user of either the Internet or the Web.
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This packaging of data into small addressed packets and its
transmission through the network relies upon the development
and use of a common communications protocol known as
TCP/IP (this stands in fact for two protocols, the Transmission
Control Protocol and the Internet Protocol). These protocols
are designed to run on any type of hardware with any type of
operating system. It is the TCP part which controis the data
transport and ensures that the data reaches its proper
destination.

All the computers that are permanently attached to the
Internet are differentiated by giving them unique names, the IP
address. These addresses are in the form of a sequence of
four numbers separated by periods, and are translated into the
more familar address, such as -

WWW.emags.com

by the Domain Name System, or DNS. It should be noted
that most users will not have either a domain name or an
address since they will be accessing the system on a casual
basis via an Intemet Service Provider or ISP. However, the
ISP's computer will have a domain name and address.

This means that with the TCP/IP protocols and the
combination of Internet addresses and domain names it is
possible to send data from any computer of any type attached
1o the Internet to any other computer of the same or different
type attached to the Internet. The basic form in which such
data is transmitted is the e-mail message.

We can thus say that the Intemet is primarily a global
computer network which allows the transmission between
named computers of data in the form of e-mail messages

The birth of the Web

Based upon the existing Internet network the World Wide Web
was first proposed in 1989 by physicists at CERN in
Switzerland as a means of allowing scientists anywhere in the
world to share text and graphical information. To do this they
developed another protocol on top of TCP/IP, this protocol is
known as the HyperText Transfer Protocol, or HTTP. This
allowed users to remotely access documents stored on other
systems, basically in the form of e-mail messages, and then
display them on their own computer.

The information is accessed from named computer systems
using the standard Internet domain name system. However,
the Web naming system has been extended to aliow the
accessing of specific files stored in specific directories on the
target computer system. This location is done with an address
known as an Uniform Resource Locator, or URL.

The URL incorporates the domain name , plus the
appropriate path and file name in a standard format which is
recognised by any piece of software which accesses and
displays Web information (such programmes are known as
browsers, and for PC users the best known are Netscape and
Mosaic). Thus for E-Mags Technology Reporter starting page
the URL is:

http://www.emags.com/epr.htm

Note that the starting HTTP defines the transfer format,
which is then separated from the domain name by :// the
domain name is then separated from the path or file name by
another / In this example the file is stored in the system root
directory. The file name for any Web file, or page as they are
usually refered to, has an extension of HTM or HTML, this
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indicates that it is a HyperText Mark-up Language file which
can be interpreted and displayed by the browser software.

With the Internet, the Web and the HTTP- protocol, you can
use an URL to access a file stored on another computer.
perhaps located on the other side of the world, and disglay the
graphical or text contents of that file on your own system, very
much as if it were stored on your own hard disk. The Web has
thus converted the Internet into an extremely powerful data
storage and retrieval system.

However, the Web designers were inspired originally by Ted
Nelson’s pioneering work on linked Hypertext documents for
structuring and using information stored on computer. The use
of HyperText links, in the form of URLs, is an extremely
powerful feature of the Web since it allows large numbers of
pages, perhaps stored on different computers, to be pulled
together into a single document with a coherent logical
structure that is a highly efficient way of communicating
information.

Entering the Web
In 1991 there were just 300 pages stored on the World Wide
Web, today, less than five years later, there are an estimated 30
million pages that are accessable over the Web, a figure that
could easily double over the next twelve months. This is an
awful lot of information, most of it fairly low grade, but
scattered amongst it some real gems.

Perhaps the best way of thinking about the Web is to
compare it to a conventional library, a library which at the

<[

moment has the 2quivalent of about a quarter of a million
books. That is a pretty big library by any standards. It would
occupy about fifteen to twenty thousand feet of shelf space,
and even for a fast reader that is a few lifetimes’ worth of
reading.

With so much information, there is a very serious problem
associated with finding the specific information that you are
looking for. In a conventional library this is, to a degree, solved
by the use of a s:andard cataloging and classification system.
This means that all the books are divided and physically
grouped into categories and sub categories in accordance with
the main subject matter. Each title is then given a code
according to its category which can be crossreferénced in card
or computer indexes of titles, authors, etc.”

Web pages are grouped in clusters, or ‘web sites’ around a
‘home page’ on individual computer servers, and to this extent
the home pages can.be viewed, and classified, in the same
way as book titles. it is therefore not surprising that there are
now a number of classified catalogues of web site home pages
which make it somewhat easier for the Web user to find the
necessary information.

Probably the most widely used catalogue of web sites, or
as they are sometimes referred to - metasite - is Yahoo which
now indexes several hundred thousand web sites around the
world covering a whole range of different subjects. In addition
there are a large number of specialist metasites, thus E-Mag's
Technology Reporter incorporates a comprehensive classified
index of web sites in each of its technology areas, in particular
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electronics and computing.

Such classification systems are fine when dealing with
books, and Web site home pages. However, information stored
on the Web is not as easily classified as books, since it is in
the form of millions of individual pages. Indeed with the
increasingly extensive use of hypertext links we can almost
regard the entire Web as comprising a single volume with thirty
million pages.

Creating an index for thirty million, soon to be forty, fifty,
sixty million, pages of constantly changing information is
virtually impossible, but engineers have come up with another
solution, the intelligent agent. This is still a very new concept
but is one which will ensure that the Web remains a practical
information source. In essence an intelligent agent is a amall
piece of software that is designed to search through all the
web sites looking for pages which match certain search criteria
which it has been given.

intelligent agents are very much a feature of the Webs future
development. For the moment the best way to find useful
information stored on the Web is via one of the metasites, in
particular one of the specialist metasites.

What is on the Web?

It is estimated that there are at the moment over a million
different Web sites, a great many consisting of just a single
page, a few consisting of thousands of pages. Some sites
have been created and run on large corporate budgets, others
on a shoestring by private individuals. As for subject matter,
there are now Web sites covering every subject that mankind
has ever thought of, and fortunately for us over 98% of all sites

are in English.

Broadly, however, we can divide Web sites into three
distinct categories, the fairly large corporate sites, the
academic and government sites, and the sites run by private
individuals. For the businessman, scientist or engineer the
main sources of useful information will be found almost
exclusively in the first two categories of site. Indeed the vast
majority of useful information stored on the Web is contained in
fewer than ten thousand sites.

The first Web users were of course the academic and
government Web sites, primarily US but increasingty from other
parts of the world. These are probably the most information
rich sites since they are primarily being used to disseminate
information about particular research projects to other
individuals working in similar areas.

Typical examples are the sites maintained by some of the
big US government research establishments such as Sandia
Labs, the Oak Ridge Labs, and of course the biggest of them
all, NASA. The range and scope of research carried out at
these labs is enormous and certainly not confined to military,
atomic energy, and aerospace related subjects. They are a very
good source of information about future trends in the
development of technology and are well worth a visit.

An increasing number of companies, primarily in the USA,
now run Web sites as a valuable aid to their sales, marketing,
and product support departments. They are using their Web
sites to give customers and potential customers information
about the company and its products. They are also being used
to disseminate product support information, such as software
bug fixes, or new applications data. Some are even putting
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their entire catalogues and technical data sheets onto their
Web sites.

The information contained in these corporate sites is
obviously of more immediate use than that from government
and academic research labs. However, many large companies
with their own research facilities, such as IBM, AT&T, etc., also
maintain special Web sites for these labs; these too are well
worth visiting.

Scientists and engineers can thus use the Web to find out
information about new developments from both commercial
and academic/government sources. In addition there are sites
with more general information, such as those maintained by
the Times/Sunday Times, FT, Telegraph and Guardian, the
New Scientist, and a host of other magazines and information
providers on both sides of the Atlantic.

The Web can also be used to locate information about
otherwise unknown companies and products, in fact it is an
ideal way of locating the specialist products and services that
are often provided by small companies whose existance can
be very hard to discover. Finding them may require quite a lot
of Web searching but this is made much easier with the aid of
a metasite or a site with a specialist catalog, such as the
Technology Reporter site.

Another source of information offered by sites such as E-
Mag's Technology Reporter is the publication of press releases,
the raw material which technical journalists rely upon to keep
themselves up to date, and as a source of news and new
product reports. These can provide a lot of information about

new products, new services, and the latest technical
developments, from companies big and small.

The Web of tomorrow

Not only is the World Wide Web expanding at an enormous
rate, the technology on which it is based is also developing
very rapidly. Text based Web browsers have given way to
graphics based browsers, the Web page description language
HTML is now under assault from a new more interactive
system called Java. Neither does it stop here, for two
dimensional graphics are now being replaced by 3-D VRML
virtual reality graphics, and the user base is set for rapid
expansion with the iminent launch of several low cost, high
power, hardware systems developed exclusively for Internet
users.

All these, and many other, developments underline several
important trends in the development of both the Internet and
the World Wide Web. The first is that we can expect to see an
enormous expansion in the number of users around the world,
indeed some experts are estimating that there will be as many
as 1billion users connected to the Internet and Web by the
year 2000.

Secondly as data transmission speeds increase thanks to
optical cables and high speed modems we can expect to see
the Internet increasingly becoming a real time, high quality,
multimedia data transmission system. People are already using
Internet phones to make low cost long distance calls. A
handful- of radio stations are already broadcasting over the
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Looking for information on the Web

Internet, and there are even a few experimental net based TV
broadcasts.

In fact it is very much on the cards that Internet based
broadcasting of sound and 2-D/3-D video will be the next
explosive development to hit us all. Once again experts are
predicting the demise of much of wireless based broadcasting
and its replacement with an ‘on demand’ system delivered by
optical fibre networks.

A more highly developed version of the internet could also
make the much touted concept of telecommuting a lot more
viable, and will certainly revolutionise education. For a start
there is no reason why all the books in the greatest libraries of
the world should not be accessible to anyone with a computer
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attached to the network. Similarly it should be possible for
everyone to have access to the finest teachers in the world.

The fact that robots can be remotely controlled over the
Internet using virtual reality systems is opening up yet more
avenues of development. People operating remotely located
machines from an office thousands of miles away, surgeons
operating on g patient living on the other side of the world, and
virtual reality tourists visiting the deep oceans or driving across
the surface of the moon.

Without a doubt Internet based technology is not the
preserve of the computer freak, and the wacky proponent of
alternative lifestyles, it is a key component of the future for all
of us.
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M.G.C. ELECTRONICS

* PHONE 01973 853768

@ 4 watt FM broadcast quality transmitters 88-108 MHz, 13.5 volt bulitested/aligned £80.00

@ 15 watt FM broadcast quality transmitters 88-108 MHz, 134.5 volt tuned to your
specification boxed/built/aligned £
@ 30 watt FM broadcast quality transmitters as above, 13.5 voit boxed/built/aligned £188.00
All transmitters are highly stable and can be used elther with a DI-POLE or YAG! aerial and
intended for professionat broadcast quality sound
| @ 100 watt linear amp designed 10 have an input from 2?? 30 watt transmitler above 13.8v
good load/mismatch handling + cool running. 2??? air-cooled £180.00
® Stereo encoder intended for all above kits to produce stereo sound. V. good channel
seperation
Prices include VAT. With orders less than £10.00 please add £1.00 p&p. Orders over £10.00
please add £2.50 p&p. Send SAE for full colour catalogue contalning lasers, surveillance
devices, kits, etc + much more!
Cheques/Postal Orders payable to:
M.G.C. Electronics, Suite 501, infernational House, 223 Regent Street,
London 4DR 8QD. Phone: 01973 853768.
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PC Application Projects

Projects use PRINTER or SERIAL ports - No need to open your PC

Master your computer - Release its power

Expand printer ports to 24 I/O lines
CENTRONIC 24 LINE VO CARD
K04 Kit: £27 Assembied: £38

Connect your pc to the real world smartly,
‘POCKET' CENTRONIC DATA LOGGER
K16 Kit: £47 Assembled: £55

Expand senal ports to 24 /O lines
RS232 24 LINE /0 CARD
K04 Kit: £31 Assembled: £43

Create a robot 1 can walke, turii, ‘speak’
of your own and...

THE CENTRONIC

16 ch, 12 bit AD with varlable gains
{10,100 and 1000) plus 8 output lines
PRECISION DATA LOGGER

K15 Kit: £65 Assembled: £90

MOBILE ROBOT
K01 Kit: £33 Assembled: £48

CENTRONIC EXPLORER KIT £17
RS232 EXPLORER KIT £18

Drive up to 3 stepper motors with 8 digital
/O lines plus 11 analogue inputs (8 bit AD)
VERSATILE STEPPER MOTOR BOAF:D

K09 Kit: £35 Assembled: £50 (1 drlver)

PC RADIO LINK (pair) £75
HEART BEAT RATE MONITOR £33
SMART MAINS CONTROLLER £75

Please ask for latest catalogue

Prioulnpoundouﬂhgmdvxrwudod Add £3 P&P In UK (28 sbroad)
and maks chegue peyabis to ‘iInncvative Interfacing
HE, 58 Lamport Court, Manchestes M1 7EG, U.K TelFax: +44-(0)161-272-8279

Ent.’ Send your order to;

** FOR SALE x %

DEFENCE & AEROSPACE INDUSTRY
ELECTRONIC EQUIPMENT & COMPO-
NENTS ALL HIGH QUALITY SURPLUS
MANY SPECIALS. WE STOCK 1000 +

ITEMS & IF WE DON'T STOCK IT WE MAY
BE ABLE TO GET IT FOR YOU

PLEASE WRITE OR PHONE FOR LISTS
~ OR REQUIREMENTS

MAYFLOWER ELECTRONICS
48 BRENDON ROAD,
WATCHET, SOMERSET, TA23 OHT
TEL (01984) 631825 FAX 634245

N. R. BARDWELL LTD (ETI)

200 Signal diodes 1N4148
7

5 Rectifier Diodes 1N4001 .£1.00 25 3mmredleds ............... £1.00
50 Rectifier Diodes 1N4007 .§1.00 25 Assid. high brightness l.ed.s . ... .£1.00
10 W02 Bridge Rectifiers £1.00 50 Axial lLe.d.s (Diode package) . .. .. EI.OO
5§ NES555 Timer I.C.s §1.00 12 Asstd. 7-segment displays . .£1.00

50 Asstd. Zener Diodes
30 BC212L Transistors
30 BC213l Transistors

30 BC214C Transistors
30 BC237 Transistors d
20 BC327 Transistors £1.00

£1.00 25 Smmred leds ... :£1.00

4 ORP 12 light dependant resistors . £1.00
£1.00 30 Asstd. IF transformers €
£1.00 48 Asstd. coil formers . .
100 Asstd. RF chokes (inductors) . . . .. £1.00
30 Asstd. connectors edge, d.il., sil etc £1.00
30 Asstd. d.l. sockets up to 40-p|n . £1.00

30 BC328 Transistors £1.00 200 Asstd. disc ceramic capacitors . . . .£1.00
30 BC337 Transistors .£1.00 80 Astd. capacitors 1InF to 1pF £1.00
30 BCA478 Transistors £1.00 80 Assid. electrotytic capacitors . . . . . £1.00
30 BC546 Transistors £1.00 10 4P3W MBB min. rotary switches . .£1.00
30 BC547 Transistors £1.00 20 Min. SP/CO slide switches . . ... .£1.00
30 BC548 Transistors £1.00 20 1" glass reed switches £1.00
30 BC549 Transistors £1.00 200 4N7 mini axial capacitors £1.00
25 BCSS7 Transistors £1.00 24 24-pin d.|l. wire wrap |.C. skts. £1.00
30 BCS55B Transistors £1.00 1 12V motorised votume control 50k .£1.00
30 BCS559 Transistors £1.00 50 Grommets 6-3mm Id, 9-5mm od . . .£1.00
25 BC640 Transistors £1.00 100 ¢/f YaW 5% resistors any one

30 MPSAA42 Transistors £1.00 value, E24, range 1R to 10M £0.45
30 MPSA92 Transistors £1.00 - -
20 2N3702 ;ransislors .EI.OO Prices include VAT, postage £1.25. Stamp for Lists
20 2N3904 Transistors £1.00 i

5 78L12 12V 100mA Pos REquiaiors £1.00 288 Abbeydale Road, Sheffield S7 1FL
R LR Kl Phone (0114) 2552886 Fax (0114) 2500689

STEVENAGE

Professional Sub-Contract Manufacturing & Suppliers to the
Electronics Industry

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

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

Wave & Hand Soldering PCB Test & "Bum in" Facilitles
Complete Equipment Enclosure Design & Manufacture
Manufacture PCB Artwork Manufacture
Device Programming from hand Circuits Drawn Professionally
written shts or PC 3'2" disc Kit Procurement & Supply
Cable Hamess Assembty/loom Component Sales

Manufacture Refurbishment a speciality

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

Phone Steve on (01438) 360406 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
AMERA
EXTREMELY LOW LIGHT LEVEL
AUTO ELECTRONIC SHUTTER.
COMPOSITE VIDEO OUT VIA
BNC PLUG.

SMALL DISCRETE SIZE.
CAN BE USED WITH PC DIGITISER.

This super quality CCD camera can be con-
nected into your existing TV or videe using
the AV channel and can be used for discrete
surveillance or observing your property externally using a suitable weatherproof hous-
ing. Can accommodaie lighting levels ranging from daylight to street lighting using its
built-in electronic shuiter. 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 housed inside
an empty floodlight case, (extra). Camera size only 45Smm x 45mm.

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

P

OMNI 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 ADDRESS
Price £2.00 %
Open: Monday-Thursday 9.15-6.00
E Friday 9.15-5.00 Saturday 9.30-5.00 m . PIOSTCODE o
L otocopy Ihis coupon if vou do pof wish to cut the magazine

SERVICE MANUALS
& Technical Books

Available for most equipment, any make, age or model.
Return the coupon for your FREE catalogue =

MAURITRON TECHNICAL SERVICES (ETI)
8 Cherry Tree Road, Chinnor, Oxon, OX9 4QY.
Tel- 01844-351694. Fax:- 01844 352554,
Please forward your latest catalogue for which I enclose 2 x 1st Class Stamps.
or £3.50 for the complete Service Manuals Index on PC Disc plus catalogue.

NAME
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POWER AMPLIFIER MODULES-TURNTABLES-OIMMERS-

LOUOSPEAKERS-19 INCH STERED RACK AMP_IFIERS

THOUSANDS PURCHASED
BY PROFESSIONAL USERS

THE RENOWNED MXF SER!ES 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: windependeni power supplies with iwo toroidal transformers % Twin L.E.D. Vu meters #
Level conltrols # llluminated on/off switch % XLR connectors # Standard 775mV Inputs # Open and short circull
prool * Latesi Mos-Fets for stress free power dellvery Info virtually any load % High slew rale # Very low
distortion * Aluminium cases % MXF600 & MXF300 fan cooled with D.C. loudspeaker and thermal protection.
USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC.

SIZES:- MXF200 W19 xH3 %" (2U)xD11"
MXF400 W19 "xH5%," (3U)XD12"
MXF600 W19 xH5Y" (3U)XD13"
MXF300 W19 xH5%" (3UD14%,"
PRICES:-MXF200 £175.00 MXF400 £233.85
MXF600 £329.00 MXF900 £449.15
SPECIALIST CARRIER DEL. £12.50 EACH

OMP XO3 STEREO 3-WAY ACTIVE CROSS-OVER

Advanced 3-Way Stereo Active Cross-Over, housed In a 19" x 1U case. Each channel has three levet controls:
bass. mid & top. The removable front fascla aflows access to lhe programmable DiL switches to adjust ihe
cross-over frequency: Bass-Mid 250/500/800Hz, Mid-Top 1.8/3/5KHz, alf at 24dB per octave. Bass invert switches
on each bass ch 1. Nominal 775mV input/oulput. Fully ible with OMP rack amplifier and modutes.

Price £117.44 + £5.00 P&P

TR O LN e U= SUPPLIED READY BUILT AND TESTED.,

These modules now enjoy & id- wid: tor quality, 1] y and p at a realistic price, Four
models are available to suit the needs of the professional and hobby markel i.e. Indusiry, Lelsure, Instrumental and Mi-Fi
elc. When comparing prices, NOTE Ihat all models Include toroidal power supply, integral heat sink, glass tibre P.C.8. and
drive circuits to power a compatibie Vu meter. All models sre open and short circult proot.

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
-3d8, 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. typical 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 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 75V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.
-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, Slew 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

—_ =

EREO DISCO MIXER SDJ3400 % ECHO & SOUND EFFECTS#

STEREO DISCO MIXER with 2 1 7 band
L & R graphic equallsers with bar graph
LED Vu meters. MANY OUTSTANDING
FEATURES:- including Echo with repeat &
speed control, DJ Mic with talk-over
switch, 6 Channels with individual taders
plus cross fade, Cue Headphone Monitor, 8
Sound Effects. Usetul combination of the
following inputs:- 3 turntables (mag), 3
mics, 5 Line for CD, Tapa, Video etc.

+ P

SIZE: 482 x 240 x 120mm

NOTE: MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS:
STANDARD - INPUT SENS 500mV, BAND WIDTH 100K Hz.
PEC (PROFESSIONAL EQUIPMENT COMPATIBLE) - INPUT SENS
775mV, BAND WIDTH S50KHz. ORDER STANDARD OR PEC.

PIEZO ELECTRIC TWEETERS - MOTOROL.

Join the Piezo revolution! The low dynamic mass (no voice coil) of a Piezo tweeler produces an Improved
transienl response with a lower distortion level than ordinary dynamic tweelers. As a crossover is not required
these units can be added fo existing speaker systems of up to 100 waits (more if iwo are put In serles. FREE
EXPLANATORY LEAFLETS ARE SUPPLIED WITH EACH TWEETER.

TYPE ‘A’ (KSN1036A) 3" round with protective wire mesh. Ideai for
bookshell and medium sized Hi-Fi apeakers. Price £4.90 + 50p P&P.
TYPE ‘B’ (KSN1DD5A) 3% " super horn 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 etc. Price £6.99 + 50p P&P.

TYPE ‘D’ (KSN1025A) 27x6” wide dispersion horn. Upper frequency
response retained extending down to mid-range (2KHz). Suitable for high
quality Hi-Fi systems and quality discos. Price £9.99 + 50p P&P.

TYPE ‘E’ (KSN1038A) 3% horn tweeter with attractive silver tinish trim.
Suitable for Hi-Fi monitor systems etc. Price £5.99 + 50p P&P.

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

TYPE 'E

~
—

o

TYPE D
\\. <«
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i1bl FLIGHT CASED LOUDSPEAKER

A new range of quality loudspeakers, designed to take advantage of the latest
speaker technology and enclosure designs. Both models utllize studio quality
127 cast aluminium loudspeakers with factory fitted grilles, wide dispersion
constant directivity horns, extruded aluminium corner protection and steel
ball corners, complimented with heavy duty black covering. The enclosures
are fitted as standard with top hats for optional loudspeaker siands.

e

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

ibIFC 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
Delivery £6.00 per pair

N-CAR STE BOOSTER AMP

THREE SUPERS HIGH POWER
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:

* Siereo, bridgable mono w Choice of

high & tow level Inputs w L & R level

controls w Remote on-off & Speaker &
on

PRICES: 150w £49.99 250W £99.99
400W £109.95 P&P £2.00 EACH

) POSTAL CHARGES PER ORDER £1.00 MINIMUM. OFFICIAL [ mws
ORDERS FROM SCHOOLS, COLLEGES, GOVT, BODIES, PLCe ETC.
PRICES INCLUBIVE OF V.A.T. SALES COUNTER. Visa AND i =]

ACCESS ACCEPTED BY POST, PHONE DR FA X.

PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE

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

McKenzie and Fane Loudspeakers are also available:

OUDSPEAKERS)

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 97d8. 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 7KHz, SENS97d8B. PRICE £33.74 + £2.50 P&P
10" 200 WATT R.M.S. E10-200 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
12" 100 WATT R.M.S. ME12-100LE GEN. PURPOSE, LEAD GUITAR, DISCO, STAGE MONITOR.
RES.FREQ. 49Hz, FREQ. RESP. TO 6KHz, SENS 100dB. PRICE £35.64 + £3.50 PAP
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 9848. PRICE £36.67 + £3.50 PAP
12" 200 WATT R.M.S. ME12-200 GEN. PURPOSE, GUITAR, DISCO, VOCAL, EXCELLENT MID.

RES. FREQ. 58H2, FREQ. RESP. TO 6KHz, SENS 98d8B. PRICE £46.71 + £3.50 P&P
12" 300 WATT R.M.S ME12-300GP HIGH POWER BASS, LEAD GUITAR, KEYBOARD, DISCO ETC.
RES. FREQ. 47Hz, FREQ. RESP. TO 5KHz, SENS 103d8. PRICE £70.19 + £3.50 PAP
15" 200 WATT R.M.S. ME15-200 GEN. PURPOSE BASS, INCLUDING BASS GUITAR.

RES. FREQ. 46Hz, FREQ. RESP. TO 5KHz, SENS 99d8. PRICE£50.72 + £4.00 PAP
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

ALL EARBENDER UNITS 8 OHMS (Except EB8-50 & EB10-50 which are dual impedance tapped @ & & B ohm)
BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUND

8" 50watt EB8-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-F1, iN-CAR.

RES. FREQ. 40H2z, 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-FI, STUDIO,

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

12" 100WATT EB12-100 BASS, STUDIO, Hi-FI, EXCELLENT DISCO.
RES. FREQ. 26Hz, FREQ. RESP. TO 3 KHz, SENS 93d8. PRICE £42.12 + £3.50 P&P
FULL RANGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND

5v." BOWATT EB5-60TC (TWIN CONE) HI-Fi, MULTI-ARRAY DISCO ETC.
RES. FREQ. 63Hz, FREQ. RESP. TO 20K Hz, SENS 92d8.

6%:" 6OWATT EB6-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC.
RES. FREQ. 38Hz, FREQ. RESP. TO 20K Hz, SENS 94d8.

8" 60WATT EB8-60TC (TWIN CONE) HI-FI, MILTt-ARRAY DISCO ETC.
RES. FREQ. 40Hz, FREQ. RESP. TO 18KHz, SENS 89dB. PRICE £12.99 + £€1.50 P&P
10" 6OWATT EB10-60TC (TWIN CONE) Hi-FI, MULTI ARRAY DISCO ETC.

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

RANSMITTER HOBBY KIT

PRICE £30.39 + £3.50 P&P

PRICE £9.99 + £1.50 PAP

PRICE £10.99 + 1.50 P&P

PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS
COMPLETE WITH CIRCUIT AND INSTRUCTIONS
W TRANSMITTER 80-108MHz. VARICAP CONTROLLED PROFESSIONAL
PERFORMANCE, RANGE UP T0 3 MILES, SIZE 38 x 123mm. SUPPLY 12V @ 0.5AMP.
PRICE £14.85 + £1.00 P&P
FM MICRO TRANSMITTER 100-108MHz, VARICAP TUNED, COMPLETE WITH

VERY SENS FET MIC, RANGE 100-300m, SIZE 56 x 46mm, SUPPLY 9V BATTERY.
PRICE £3.80 - £1.00 PAP PHOTO: 3W FM TRANSMITTER

B.K.ELECTRONICS

UNITS 1 & 5 COMET WAY. SOUTHEND-ON-SEA
ESSEX. SS2 6TR
Tel. 01702 - 527572 Fax: 01702-420243




OUT OF THIS WORLD!

SPACE CRAFT KITS

Realisuc lasercut space craft kits from
bonded foil card stock- no colouring
required. Voyager, Gallleo, Hubble,
Magellan and Keck Telescope- Su-
perb detail  Each pack includes full
misston details. Approx 30cm when
assembled. £14.95 each

NASA-JPL Space videos:- 10 tilles to
choose from. £19.95 each

ROBOT KITS

A range of good qualiity seff-assembly
Robot Kits each illustrabng different
electronic and robotc prnciples. Leam
how Robots work and have fun at the
same time. Extensive build manual
£29.95-£44 95 each

MUSCLE WIRES

Fascinabng wires that contract when
electrically heated producing a useful
amount of force {Up to 0.9kgf for
250um wire)

Detailed Data and Project Bock {128
pages) - £14.95

Book and Deluxe Wire kit suitable for
13 projects {inc BORIS) - £49.95

Prices include VAT - Shipping £3.50 per order

MILFORD INSTRUMENTS

Creative Products for Enquiring Minds
01977 683665, Fax 01977 681465

WE HAVE THE WIDEST CHOICE OF USED W&?’m%ﬂ!?ﬂuﬂ:‘msxwe mﬂ
OSCILLOSCOPES IN THE COUNTRY MARCONI 24304 Frequency Courtter 10Hz2-80MHZ 8 digh 925

HP. RACAL 9916 Froquency Counter 10z - S20MM___ 175
20008 AC/DC/ONmY/Curren:

Oxgtzing Oschoscope SOMMZ £1000
| PraLtPs PMB20S Dusi Trace 350MHz Delay Cursors 2000 | WP 34354 8172 digt Mumerer LED e £100
TEKTRONIX 2335 Dusl Trace 100MHZ Deday . “irso | FACAL 90064 Unwersal Counter Timer 10Hz - 200MHz. £250
TEKTRONIX 485 Dual Trace 350MHz Dolay Sweep. “r7es | SOULARTRON 7150 6% - 3% agt OMM win IEEE 400
TEKTRONIX 475 Dual Trace 200WHz Delay Sweep. £500 | SOLARTRON 7045 4% Gt Muftmeter VoRwAmpsOfms v
TEKTRONIX 485 Dual Teace 100MHz Delay Sweep. 3080 | THANDAR 1503 4% Digh MuRmetes with Adaptor ATS
TEXTROMIX SC504 Dual Trace B0MHZ In TMS03 rnenl400 | Fiske 77 Handheic DM 312 Syt weth case. €100
TEXTRONIX 2215 Dual Trace 60MHz Detay Sweep £400 | Fluke B050A BencivPortable DiH 4172 digt Trus AMG.
TEKTROMIX 2213 Dual Trace 60MHz 2309 | Fluke 5010A BencrvPortabie DMM 3172 digit True RMS_............ 150
MP. 1725A Dual Trace 275MHZ Delay Swoop 550 | WAVETEK 182A Func Gen 0.004-4MHZ Sine/SqTTL eic 225
HAMEG 605 Dual Trace S0MHZ Detay. £450 { THANOAR TG501 Func Gen 0.0005Hz-5MHZSIne/Sq Tramp Pulseretc £175
PHILIPS PW3217 Dual Trace SOMHz Detay Swoes £489 | GOULD 138 SineSquire Osciator 10Hz - 100K .
HITACHI V423 Dual Trace 40MHz Deiay Sweep £350 | FEEDBACK FGS00 Sine/Sq/T 0.1H2 « 100KHz, 200
GOULD OS1100 Duai Trace 30MHz Dolay Sweop £240 | WP. SMITH ANTENNA TEST SET type 12-802-4. — ]
HITACH V223 Dual Trace 20MHz Delay Swie £250 | UNAOHM EPSO1 Audi Analyse. £350
KIKUSU! 55304 Dus? Trace 35MH2. L2830 ] PHILIPS PNIS555 Wavetorm Monitor L300
WATSU SS5702 Dual Trace 20MHz. €200 | PHILIPS PMB317 Videp Line Selector e
GOULD 0S300 Dual Trace 20MHz (uomm)_._...____._mm FERROGRAPH RTS2 Recorder Tes! Sef. 250
HITAGES V200 DT raoe 200 Mithil latiacy. KEMO Dual Vanabie Fiter VBF/3 0.1Hz - 10KHE ... £209
mmésﬁe 3:: Trace moumboq.m Sweep oq Storage n- RACAL instrumentation Recorder type Store 40N Pl
HITACHI VC6041 Dual Track 40MHz Digral RACA ~
GOULD 354040 Dual Trace 10MHz Digtai Storage . D] AT e e e F';“"z‘s""' - oot
HP. 1741A Dual Trace 100MH2 Ansiogus Storage - LEADER L8Q218 Swra Goarator =i
THIS IS JUST A SAMPLE - MANY OTHERS AVAILABLE RADFORD LDO4 Low Distorbon Osclator £300
MARCONI 2019 Synthesized AMFM Sig. Gen 80KHZ- $040MNY.. _tnso RADFORD LDMS2 Low Drstorion Measunng Set.. £300
MARCON! TF2700 Unworsal Bridge Battery Operated. from €150
W WAYNE KERR B424 Degial Component Meter LCR... £
- 008 | HEALTHIIT 1B RLC Brioge.
L650 § Y p 6624A System DC Power 4 Ot HPIL: 2POA
; SOAENSEN DCRE00-4 58 0 - 500 Voits 0 - 4,5Amps
:vss(o"s.mmumume swnmwo-suWAMW- P Il O RAT VR O o
H.P, 4277A LCZ Meter with Test Fodure. FARNELL H30/100 0 - 30Voks, 0 - 100Amps Myl . SH00
FARNELL 83010 30 Vots. 10 Aimos Variabie. X150
FARNELL L30-50-30 Volts: 0-5 Amps 2Meters__ . £130
FARNELL L3O © - 30Vonts 0 - SAmps Metere £100
FARNELL L30-2 9 - 30Volts 0 - 2Amps Metered -
FARNELL LT30-1 0-30 Voks. 0-1 Amp. Twioe.. m

FARNELL L30-1 030 Vots: 0-1 Amp. Metecod

THURLBY-THANDAR TSP3222 Programmable S2V: 2Amg Twce oml
PHILIPS PM5190 Syn Func Gen 0.001H2-2MHz See/Sq/Tr
HP. 5006 Signature Analyser

H.P_ S00AA Analtyser

HP. 84958 Attenuator DC-18GH2 0-708 in 10dB Steps.
HATFIELD 2105 Artenuatoc

SCHLUM BERGER STABILOCK 4201 Test Sat

Drgta
THURLBY PL3200MD 0-30V. 0-2A Twice Dxal
BRANDENBURG Mode! 472 «- 3KV Metered.

MANY OTHER POWER SUPPLIES AVAILABLE

NEW EQUIPMENT

NAMEG OSCILLOSCOPE HM1005 Triple Trace 100MHz
Delay Timsbase.

75
£800

ROBINS OM65 Digfat LIC Meter - Unused o LG
DILOG (Seaward) AC-24 RCCB Tes! Unit. Un-used........ __..-_ﬂoo
DHLOG (Sesward) LT22 Line Earth Loop Testor Unusedt

| BRUEL & KJOER EQUIPMENT AVAILABLE I
PLEASE ENQUIRE

SPECTRUM ANALYSERS

N‘MEGOSC'LLWWDA\MMMVSM CSSB

HAMEG OSCHLOSCOPE HM303 Dusi Trace 30MMEZComp. tester. .. £422

HAMEG OSCILLOSCOPE HM208-3 Dus Treoe 200z Digaal Soraga ... . £653
Al other models avaiable - 31 oscilacopes sppied with 2 probes

BLACK STAR EQUIPMENT (P&P of il ES]
Rato/Penod/Time

APOLLO 10 100MHz Counter Timer on
P, 8565A 0.01-220GHz L APOLLO 100 100MHz (as above with more hanctionsd, £325
TAKEDA RIKEN CR41228 100KHz - 1500MHz £3000 | METEOR 100 FREQUENCY COUNTER 100MHz £y
HP. 182 wih 85588 100KHZ-1500MHz om £1500 | METEOR 600 FREQUENCY COUNTER 600MH: 615
HP. 1417 with B5S4A & 85528 10MHZ,- 18GHz. E1700 METEOR 1000 FREQUENCY COUNTER 1GHz.. 218G
HP. 1417 with 85548 & 85528 SO0KHz - 1250MHz 01200 | WPITOR 500 FUNCTION GEN, 0.1Hz-5000Hz Sne/SqTri K128
HP. 1417 wih 85538 & 85524 YKH - 110MH: £800 | ORION COLOUR BAR GENERATOR PavTV/Vioeo
HP. 1417 wih 8550 8 85524 1KHE - 9 10MMz. £700 All othor Black Stas equpment svaibie
MARCON! TF2370 30Hz - 110MH2 £4000
H.P. 3500A 5Hz-50KHz £1000 | OSCILLOSCOPE PROBES Swichea X1 X10 (PAP £3) £13

Used Equipment - Guaranteed. Manuals supplied H possibie.
This is a VERY SMALL SAMPLE OF STOCK. SAE or telephone for {ists. Please check availability before
ordering. CARRIAGE all units £16. VAT to be added to Total of Goods and Carriage

STEWART OF READING
BN 110 WYKEHAM ROAD, READING, BERKS RG6 1PL

Tel: 01734 268041 Fax: 01734 351595 Caers weicome 9am 10 5.3pm MON-FRI

WINTER 1995/6

" nt Vouchers!
EXTRA Discov £60 Worth

COMPETITION:

Win a

Hameg

3I0MHz
Oscillo-
scope
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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.

P> 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

D> Available at most newsagents or direct from Cirkit
P> Out 26th October 1995
P Send for your copy today!

Cirkit Ly
Cirkit Distribution Ltd

Park Lane - Broxbourne - Hertfordshire - EN10 7NQ
Telephone: 01992 448899 - Fax: 01992 471314
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Terry Balbirnie’s handy bench power
supply

o BDtained from a set
of nickel cadmiu K Is effected by plugging
the unit into a car cigar lighter socket. The output is switchable
from 3V to 12V in 1V steps and the current output limited to
about 800mA. There is also an audible warning when the
batteries need to be changed.

The prototype unit used standard (500mAh) “AA” size
batteries and these were found to be adequate for most
purposes. Using this type of cell keeps the size and cost down.
Most “hobby” purposes need only a small current - 100mA or
less. When drawing 100mA, 5 hours’ service will be obtained
before the need to re-charge. It is suggested that, in normal use,
no more than 500mA is used and this will provide about 1 hour
of operation. At a higher current, it may be difficutt obtaining a full
12V output. Also, the period of service becomes rather short.

It would be a simple (but more expensive) matter to use high
capacity “AA”" cells. The 850mAh version would provide a 70%
increase in capacity - that is, 8 hours’ service at 100mA. It would
also be possible to use physically larger cells such as “C” size
with a corresponding increase in capacity. Charging standard

“AA" batteries from “flat” takes 15 hours although the unit may be

left connected for longer than that without harm. Higher capacity

batteries will, of course, take correspondingly greater times. While

charging, the total requirement of the circuit is 125mA
approximately and this will impose negligible drain on a well-
charged car battery.

Left in charge

Having a 12V output available poses a problem when charging
the batteries from the 12V car system. This is because the
source needs to Fave a higher voltage than the batteries being
charged. The problem is overcome by dividing the cells into two
groups of six. This gives sets having a voltage of about 7.5V each
(regarding the nominal voltage of a single cell as 1.25V). The haif-
sets are then charged individually and since the voltage of each is
less than 12V, the car battery is sufficient. When the supply is in
use, the half-sets are connected in series to provide a nominal
15V output which is then regulated to the voltage required. When
the cells are freshty-charged, the voltage of the pack will be about
17V. When almost discharged, it will fall below 14.5V and the “re-
charge” buzzer wil sound - quietly at first then more urgently.

The unit is controlled by two rotary switches on the front
panel. The first (selector switch) has three positions: “off”,
“charge” and “operate”. The other (output switch) has ten
positions and selects a voltage from 3V to 12V as required. There
are output terminals and LED indicators on the front and a socket
on the back to which the charging lead is connected. When the
switch is set to “charge”, a red LED operates. While operating, a
green one lights.

How it works

The complete circuit diagram for the Re-chargeable PSU is
shown in figure 1. SW1 is the selector switch shown in the
“charge” position. This switch consists of four independent
sections (poles) labelled “SW1a”", “SW1b" and “SW1c" (pole d is
not used). The numbers correspond with those marked on the
switch itself and it may be helpful to refer to these during

4 CHARGE|CHARGE 7U SWic
OFF 80

—o0 +12V IN

R12 OR47 (VIA SK1)

SWia o1 CHARGE SWib
02 OFF
o o
3 OPERATE ¢ ORCHATE " i o 1| 1c2
BUZ1 L
R7 R8 3 9
680R 220y R10 4
8 1k Z
RV3 s
47 5l 1eq e cl o
Leor | XS 220n 100n
X W LED2 - =
RY p ‘OPERATE' 820R a
2
18k 3
RVA 1
100R . * &
* RESISTOR CHAIN SEE TABLE 1
CAR
. -0 EARTH
_J (VIA SK1)

Fig.1. Rechargeable PSU - circuit diagram
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Fig.2. Rechargeable
PSU - PCB
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component overlay

construction. Pole ¢ directs current from the +12V car feed to the
rest of the circuit. Red “charging” indicator, LED1, lights with
current limited by resistor, R7. Poles a and b send current to the
twin circuits based on transistors Q1 and Q2 which are
responsible for charging the cell half-sets, B1 and B2 respectively.

Nickel cadmium cells must be charged from a constant
current source. This is provided in the following way. It is only
necessary to consider the charging of one set - say, B1 - since
the other operates in identical manner. Current flows through
resistor R1 and the two diodes, D1 and D2, in series. Since a
silicon diode develops 0.7V approximately between its ends while
conducting (i.e. in forward bias), there will be about 1.4V across
the pair. Current enters transistor Q1 base via R1 and collector
current flows through the cells so charging them. There will be
about 0.7V developed between base and emitter (since this
junction is equivalent to a forward-biased silicon diode). It follows
that 0.7V approximately will exist across the emitter resistor
network, R2, R3 and RV1. Virtually the same current as that in
the collector will fliow through this network (ignoring the very small
contribution made by the base current). Also, as stated above,
the voltage across it will be 0.7 V. By choosing the appropriate
emitter resistance, the charging current may therefore be
controlled. A value of 50mA is recommended for charging "AA”
cells. The emitter resistance needed to achieve this may be
calculated using Ohm's Law thus:

R =VA=0.7/0.05 = 14W

The voltage between Q1 collector and emitter adjusts
automatically to maintain the charging current as set. This
happens as the battery voltage rises in the course of
charging.The purpose of RV1 is to adjust the charging current
since the 0.7V levels mentioned above are not exact. Ideally, a
value of about 30 ohms would be necessary but these are not
available. To overcome the problem, a 100 ohm preset is used
with a 47 ohm fixed resistor connected between its outer tags.
This provides an adjustment between zero and about 33 ohms.

The response is no longer linear but this does not matter.
Resistor R2 limits the current if RV1 were to be adjusted to zero.

Discharge

Suppose switch SW1 is now set to “operate”. Pole ¢ disconnects
the car supply (in case the unit has been left plugged in), Pole a
connects the positive terminal of battery half-set B1 to the
negative terminal of half-set B2 so they now appear in series.
Pole b connects the positive terminal of what is now a nominal
15V supply to regulator IC2 input, pin 1. The negative terminal of
the set is connected direct to the OV (“negative”) output line.
Green “operate” indicator, LED?2, lights with current limited by
resistor, R10. Ignore the section of the circuit centred on IC1 for
the moment.

The regulator accepts the basic input and delivers a controlled
voltage output. lts value will depend on resistors, R11 and Rx.
R11 is fixed in value but Rx (referred to as the chain) is selected
by rotary switch, SW2 (shown in figure 3 but not in figure 1) to
provide the required voltages. Table 1 shows the resistors
needed. The current fimit is set by resistor R12 connected
between pins 1 and & according to the formula:

1= 0.45/R.

With a value of 0.47 ohms as specified the current will, in
theory, be limited to about 960mA. Due to additional stray
resistance, it is likely to be less than this - 830mA in the
prototyps.

The regulator can only function correctly if the input voltage is
at least 1.5V to 2V higher than the output. When 12V is selected,
the batteries must therefore be capable of supplying at least 14V.
The difference between supply and output voltages appears
across the device. In the “worst” case, the input voltage will be
17V and the output 3V. If 8COmMA is drawn, there will be a power
dissipation of over 11W. A heat sink is therefore needed and this
is provided by the metal case.
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Fig.3. Rechargeable PSU - wiring diagram showing batteries, and
voltage selection swntch

'S W

%

swiapc | Construction
A metal case must be used for this
project since it is used as a heat sink for
the regulator. The cigar lighter plug must
be of the fused type camying a 1A fuse.
Construction is based on a single-sided
printed circuit board (PCB) and the
component overlay is shown in figure 2.
Solder IC1 socket in position as well as all
resistors (including presets) and

__capacitors. Follow with transistors,
diodes, buzzer and regulator. Note that
these latter components are polarity-

SWia

SWi1b
+OUTPUT

When the battery charge is nearly exhausted, the terminal
voltage will fall quickly - especially under load - and will fail to
operate the regulator. This will first happen when 12V is selected
but will quickly follow at lower voltages. This is the point at which
the buzzer will sound. The section of the circuit which does this
operates in the following way. IC1 is a voltage detector chip.
When a voltage less than a reference of 1.15V is applied to the
input (pin 3) the output (pin 4) becomes low. This sinks cumrent
through buzzer, BUZ1, from the positive supply rail, so sounding
it. Fixed resistors, R8 and R9, in conjunction with preset
potentiometer RV3 form a potential divider connected across the
supply. RV3 will be adjusted at the end of construction to apply
1.15V to pin 3 when the supply is just falling below 14.5V or for
best effect.

sensitive so take care over their
orientation. Solder pieces of connecting wire to the points
labelled “SW1 ab ¢, “SW1a “, “SK1 -", “SW1b”, “+ output”,
“SW2” (2 off) and “- output”. Solder the negative wire of one of
the battery connectors to the pad marked “B1 -". Solder four
wires to the “LED1" and “LED2" pads. Adjust RV1 and RV2 fully
anti-clockwise and RV3 fully clockwise (as viewed from the
regulator end of the PCB). In view of the large number of
connecting wires, it would be wise to use different cotours to
reduce the chance of making a mistake.

Getting engaged

Adjust swifch SW2 end stop so that it has only 10 positions. This
is done by removing the brass nut and tab washer beneath. It will
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be seen that there is a ring of holes and the tab may be engaged
into any one of these to provide the number of positions required.
Rotate the spindle fully anti-clockwise and locate the tab in the
tenth hole. Replace the brass nut and check that the switch
operates correctly with the required ten positions.

Refer to Table 1 and solder the chain resistors around SW2
tags as shown in figure 3. These are used cumulatively - the
values add up as the switch is rotated. Note that the first member
- 68 ohms - is mounted with one end connected to tag 12. This
is permissible because the moving contact never reaches this
position - it is simply used as a take-off point. The other
resistors should, in theory, all have a value of 296 ohms. Since
this is not a standard value, 300 ohms is used. This would result
in a slightly high voltage output. The single 270 ohm resistor
amost entirely corrects this and the theoretical off-load voltages
all lie within 1%. The actual voltages will depend on the tolerance
of the resistors used - 1% is advised. Output switch, SW2, must
be of the “make before break” type. This will resuit in the voltages
rising regularly as the spindle is rotated. However, selector switch,
SW1, should be of the usual “break before make” type.

Nice kit

Prepare the box by driling the three holes in the base to
comrespond with those in the PCB. Drill the holes in the front panet
for the rotary switches, LED indicators and output terminals. Drill
the hole in the rear for the socket to which the input lead wil be
connected. Mount the circuit panel on short stand-off insulators

and mark the position of the hole in the regulator tab on the rear
panel. Remove the PCB again and drill this hole. Re-mount the
PCB attaching the regulator using a mounting kit (which consists
of a thin mica washer and a plastic bush) to electrically isolate it
from the metalwork. Check using a multitester set to “ohms” with
one probe touched on the metal tab and the other on the box.
Infinite resistance should be indicated.

Refer to figure 3, mount all remaining components and
complete the wiring, shortening any wires as necessary. Use a
red terminal for the positive output and a black one for the
negative. The “power-in” connector used for the input must have
its outer (sleeve) terminal wired as the negative one. Observe the
polarity of the LED indicators or they will not work - the shorter
lead is the negative one. This connects to the large “land” area on
the PCB in each case. With the specified box, the battery holders
will be held tightly by the lid when this is in position and no further
support is needed. A bracket may be made if a different box is
used. Check that there are no protruding metal parts such as
rivets on the battery holders (which could cause short-circuits to
the case} and provide insulation if necessary.

Prepare a piece of twin wire for the input lead by soldering the
cigar lighter plug to one end and the “power-in" plug to the
other. The outer connection in each case is the negative one. Fit
a 1A fuse in the plug. Make sure that the positive supply wire will
end up connected to SW1 pole c. Check that the cigar lighter
socket is live with the ignition key removed. If not, it will need to
be re-wired so that it is.
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Out of the way TABLE 1

It is now necessary to adjust the charging current and to check
the voltage output. Insert the cells in their holders taking care
to observe the orientation of each. Push on one terminal of
each PP3-type connector swivelling the other connection out
of the way. With the selector switch off, connect the supply
then switch to “charge”. The red LED should light. Set the
multitester to a current range covering 100mA and clip a probe
on one of the unconnected battery snap terminals and the
other on the battery. The charging current will then flow
through the meter. This is likely to be in the region of 20mA.
Adjust the corresponding preset so that 50mA flows - within
2mA is acceptable. Do not leave it drawing a much higher
current than this for a long time or the transistor will become
hot. Repeat with the other battery. Connect the battery snaps
correctly and leave the cells to charge. If they were completely
“flat” to begin with, this will take 15 hours. During this process,
the transistors will become warm.

When the batteries are charged, switch the unit to
“operate”. The green LED should come on. Turn the output
switch spindle fully anti-clockwise - i.e. to 3V. Adjust the
multitester to a voltage range covering 12V d.c. and connect
the probes to the terminals. The meter should give a reading
very close to 3V - say, within 5%. Proceed through the other
voltages checking each one. If there is anything amiss here,
suspect the soldering at one of SW2 tags. With the unit set to
12V, connect a 12V 5W lamp (car sidelight bulb) to the output
terminals. This draws 420mA approximately and the supply
should maintain this for more than 1 hour using standard “AA”
cells. Measure the output voltage - under load it will have fallen
a little. Measure it again every 10 minutes. It will be clear when
it begins to fall more rapidly to, say, 11V indicating that the
regulator is unable to maintain the supply. Adjust RV3 at this
point so that the buzzer just begins to sound. It may be
necessary to re-adjust it slightly over a few days of trial to
achieve the best effect.

If all is well, assemble the case checking for trapped wires
and short-circuits. Drill a few holes in the top section above
BUZ1 position to allow the sound to emerge if it proves to be
too quiet. Attach self-adhesive plastic feet to the bottom of the
case. It now only remains to labe! the switches and put the unit
into service.

1S17 S1lyvd

Final points

Note that the switching current of SW1 is only 150mA
although it can carry 5A. It is, therefore, important not to switch
the unit on or off using SW1 when a higher load than this is
connected. This precaution does not apply to SW2 which
carries only a small current. When a large current is drawn and
a low voltage is selected, the case will become warm in use -
this is normal. Also, at a high current, there may be difficulty
maintaining a 12V supply. The red LED is not a signal that the
batteries are actually charging - only that the switch is in the
“charge” position. Do not leave it like that with no supply
connected or the LED will drain the batteries.
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Stephen Smith looks at the unexplored world beneath the games port
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Fig.1: Generic games port.
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If you are anything like myself, the first thing you do when you get
a new computer is play games. Lost in this twilight world, we

never usually give a second thought to the games port; its only
obvious use is to plug in the joystick. But beneath the innocent
exterior of the games port lurks an unexplored world to the

-

hobbyist.

When you look at
the input/output
available on a
standard PC, you
see a parallel printer
port (see making use
of the PC parallel
port, ETI, June ‘95)
two COM ports
(standard R§232
ports ) and a games
port. The games
port may seem a
strange addition to a
primarily business
computer, but the
cost it adds to the
highly integrated
muiti-l/O controller is
so small that many
computers have
them, essentially, for
free. Using this port
to interface your
own projects to your
PC is easy and,
potentially, very
powerful. To use the
games port for other
tasks, you first need
to understand its
intended use.

The PC games port
is designed to
interface to two
analogue joysticks,
each with two
buttons. These
analogue joysticks
consist of two

potentiometers at right angles ( the x and y axis ) that are linked
to the joystick, so that the amount of movement in either direction
is converted into a resistance across the potentiometer. The
games port allows the PC to evaluate this resistance to assess
the joysticks’ position.
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Fig.2: Dual joystick.
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can stop.
2 YAXIS(E) > YIS (13) You.can use the BIOS INT 15Hex, sub-function
Ly xAXS(1) 84Hex to read the joystick in all PCs except the

very early ones. To read the buttons set DX=0 and

BUTTON1 (149 | the status of the buttons will be returned in bits 4-7
of AL. To read the position set DX=1 and the

GND (5) positions of the joysticks will be returned in AX, BX,
CX and DX {corresponding to bits 0-3 of the games

BUTTON 2 (10)

port). For the people that use high level languages

A conventional method of reading such an analogue joystick is
to put a constant DC voltage across the potentiometers and
measure the voltage at the wipers of the potentiometers. This
involves using an ADC to measure this value (as used in the BBC
Micro). ADCs cost money and people want cheap games ports,
so IBM designed a much simpler method of assessing the
joystick’s position. If a capacitor is placed in series with the
potentiometer’s resistance to be measured, the RC time constant
can be used to read the joystick’s position.

The IBM joystick port is located at I/O address 201Hex;
writing anything to this location triggers a set of four one-shots
that are used to measure the x and y positions of the two
joysticks supported. Table 1 shows the bit allocations of the
games port. Once the one-shots have been triggered the games
port is continuously read until all of the one-shots have decayed.
The number of times the location is read before the one-shots
have decayed is counted by the controlling software and
interpreted as a joystick position. The time of the one-shot is
given by:

24.2 + (0.011 * resistance) micro-seconds

but stray capacitance and lead resistance can, in practice, make
this equation useless. When reading a joystick, however, it is the
movement thus variation in this time that matters, so the absolute
time and resistance does not matter. Using a software counter to
time the one-shots does, however, make the process more
complex as the original 4.77MHz PC counts a lot slower than
your modern 486. This means that calibration of the joystick is
essential. Measuring the joystick's readings at top left and bottom
right allows the full travel of a joystick to be known.

Figure 1 shows a circuit diagram for a typical games port. The
buttons pull the appropriate inputs to the buffer to ground
whereas the position inputs are fed to a 555 configured as a
monostable. The 2K2 input resistor allows any resistance to be
measured, even down to a short circuit. The time of a 555 one-
shot is given by 1.1RC; here the time equals:

1.12K2+Rpo)10°".

Address decoding on the
games port expansion
card generates one of two
signals when reading from,
or writing to, /O location
201Hex. These are shown
as Read_Games_Port and
Write_Games_Port in
figure 1. The action of
writing to the games port
location triggers the 565.

00 %

X = R(cos(B — a) - cos(e))
%= RGsin(B - o) + sin())

Fig. 3: Geometry of a Pantograph

QBasic has two functions for reading joysticks.
STICK to read the position and STRIG to read the status of the
buttons. {Look at listing 2 and in the on-line help if you want more
assistance.) Listing 1 gives an example Turbo C program to read
the position and button status of a joystick. This code counts the
length of the one-shot for each joystick potentiometer until all
time out or the counter reaches MAXINT. (This is in case only one
joystick is attached.) Reading the status of the buttons is a simple
case of masking the appropuiate bits.

Table 2 gives the pinout of the 15way D type that is used for
the games port. The potentiometers go between +5V and the
appropriate pin goes to the wiper. The buttons simply pull the
appropriate pin down to ground. This is simply illustrated in figure
2. The +5V from the games port is usually unfused and, as such,
great care should be taken when using it. The obvious uses for
the games port include sensing any switches or resistances that
vary up to 150K, These could include temperature measurement
using a thermistor or even a pantograph. A pantograph is a
mechanical instrument for copying drawings made up of a series
of jointed beams that is fixed at one point, has a pen at another
and has a pointer to trace the original drawing. When | was a
child | had a pantograph that could copy drawings at a scale of
1:1, 2:1 or 1:2 depending upon the configuration of the pointer,
pen and fixed base. Blectronic versions of the pantograph allow
drawings to be digitised by simply tracing the outline of the
drawing. A geometric representation of an electronic pantograph
is shown in figure 3. Two beams of length R are jointed with a
pair of potentiometers. Therefore the angles that the joints make
are represented by the resistance of the linear potentiometers.
From these two values and a known beam length, the co-
ordinates of the pointer can be found. To convert the joystick
positions from the games part into an angle for the trigonometric
equations, the system needs to be calibrated. Defining each
angle to be zero by placing the pointer at the origin and having
the beams horizontal to the left and at maximum when the
beams are fully extended harizontally to the right, allows the
coefficients for calibration to be calculated. (i.e. the zeroed figures
are the offsets to be removed by the software and the fully
extended readings correspond to 1800 or p radians.)

Figure 4 shows a very simple ADC based upon the PC games
port. The op-amp buffers the input signal into a current mimor.
The current being defined by the output voltage of the op-amp
and the 20K resistor. Thus the capacitor in the one-shot is
charged by a constant cument defined by the input voltage. The
pulse generated by the one-shot has a duration of 3(4—5\,5 mS.
Unfortunately, this time is inversely proportional to the input
voltage which means that the resolution at low input voltages is
very pocr, so try and keep the input voltage between 2.5V and
3.5V to improve the accuracy (although the circuit will work on
input voltages as low as 1V, they are acquired with a very poor
accuracy).
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o Table 1. Games Port Register Bit
IC1  vLM324 Allocation.

Q1,2 BC179
R1 20k 5%

Fig. 4: Games Port ADC

Listing 2 gives a short QBasic program to read in a voltage
from such a converter. The diagram shows only one channel; four
such channels can be implemented on the four position inputs of
the games port, using the four op-amps in the LM324. This ADC
is very crude, giving only about 6 bits resolution, but as the
component cost is less than £2 for four inputs you cannot really
complain. Replacing the 20K resistor with a larger value, such as
200K, gives a greater resolution but cannot be read by the STICK
QBasic command. If the position inputs of the games port are
driven by a logic level (OV or 5V) these inputs could be used to
read in a digital signal. If OV is present at an input the capacitor in
the one-shot will not charge and the games port will read this as
alogic 0. If 5V is present at an input the one-shot will run just off
the 2K2 inherent resistance, which will create a pulse of
approximately 24.2uS. Therefore, to read a logic level input the Table 2. Games Port Pin Allocations
port needs to be left for a time greater than this after being
triggered, before a valid reading is possible. Thus all the.inputs of
the games port are essentially digital and they could be used to
input 8 bits of digital data.
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SERVICING A
RESTORATIO

Last month we took a general look at the restoration and repair
of ‘antique electronics’, in particular old valve radio sets. This
month we delve further into the practical aspects starting with a
look at the circuit diagrams of two receivers. Circuit 1 is the
Ekco U245, This is a small transportable bakelite set made in
1955. It is designed for use on AC or DC mains, and covers the
MW and LW wavebands only. The circuitry is reasonably

An American
set £om the mid 1940s, of
unknowr manufacture. Possibly

Imperted during or shortly after the Second
World War, it covers N'W and two SW bands.

standard, apart from the biasing of the output stage. Circuit 2 is
the Bush VHF61. This is a larger bakelite table set made in 1956. It is
designed for use on AC mains only, and covers MW, LW and VHF. The
circuit is fairly typical of a higher quality receiver, and features a tone
control, gramophone input, ‘Piano Key' waveband selection switches,
and a ‘Magic Eye’ tuning indicator. These circuit diagrams were kindly
subplied by Anode Electronics.

Applying a Test HT supply

Before the set Is connected to the mains, apply a test supply to the HT
rall. This will show up some leaky capacitors, and will hopefully reform
the electrolytics. It is not necessary to fit the valves at this stage. My
High Voltage Capacitor Reformer unit is ideal for this purpose. Switch it
to the 240V setting and connect a meter to the appropriate terminals
to monitor the current.

Connect the negative lead to a convenient point on the chassis and
the positive lead to the positive terminal of the electrolytic capacitor
that is connected directly to the cathode of the rectifier valve. This is
often the red tag on the main smoothing can. On our example circuits,
this is the positive terminal of C32 on the Ekco and the positive
terminal of C58 on the Bush.

Switch the HT supply on, and watch the current reading. It will
probably start high (maybe 30mA), and will hopefully drop after a few
seconds as the smoothing capacitors charge up. If you are lucky it will
drop ta maybe 1mA, which is acceptable leakage for the electrolytics.
However it is more likely to remain at a higher level, and there can be
several reasons for this.

Check for potentlal divider circuits across the HT supply. Most sets
do not have one, but our example Ekco does - R15 and R16. For this
test to be meaningful the lower one (R16 in this case) should be
temporarily disconnected.

If the current reading is still over 1mA once the potential dividers
have been accounted for, we need to establish where it is going. The
most likely explanation is leaky capacitors.

Leaky capacitors
Eiderly electrolytics often have high leakage currents. These will
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sometimes improve if they are left powered by the capacitor reformer
for a few hours.

I prefer to remove the electrolytics from the chassis for reforming if
it is likely to take more than a few minutes. This aliows each section of
a can to be reformed separately, without the effects of other
components. If the leakage is fairly bad the electrolytic could get warm
after a while, in which case switch off the power and allow it to cool
down again. The maximum acceptable leakage current is about TmA
for each 30uF.

Look for signs of resistors or capacitors getting warm (such as
molten wax). But don't poke your fingers into the chassis with the
power onl Any capacitors.that are getting warm will need to be
replaced. If a resistor is getting warm, work out which capacitor(s) It is
supplying. Thus on our sample Ekco, if R9 was getting warm, C24
would be suspect.

Even if nothing is getting warm we can use the same logic to
establish the cause of the current consumption. Measure the voltage
drop across any resistor (or resistive component such as a transformer
winding) that is feeding one or more capacitors. If the capacitor is OK
there will be no voltage drop.

You can also check other potentially leaky capacitors by this
method. In particular | would urge you to check the coupling capacitor
to the grid of the output valve. Measure the voltage between the grid
and the chassis. If it is even slightly positive, change the coupling
capacitor (C27 on the Ekco).

If there are several leaky capacitors in a set, the chances are that
other components of the same type will be in a similar state. In this
case | would change all of that type, to save problems later.

Capacitor types
The capacitors in question here are those values from about 0.001uF
(1nF) to 0.47uF (470nF). The smaller value capacitors do not seem to

give any trouble. There are various types of capacitor used, and some
are worse than others.

Probably the most common - and the most trouble - are the wax
coated paper types. These are tubular components, with a distinctive
sticky yellow wax coating. Most of these capacitors will be found to be
leaky, and | usually replace them all as a matter of course. Many later
sets use Hunts Moldseal capacitors. These are small brown or black
tubular plastic components which are fairly unreliable. If the case is
cracked or fractured it should be replaced, otherwise it may be OK.

Many Philips sets use black capacitors coated with pitch. These
are usually fairly reliable, but when they do fail they tend to go short
circuit.

Some later sets use small tubular capacitors, which have the
appearance of a piece of thin tube with two wires wrapped around it.
From my experience these are reliable.

Replacement capacitors

Any replacement must be of similar shape and size as the original, and
must have a suitable voltage rating. Valve component suppliers such
as Anode electronics stock suitable capacitors, often at favorable
prices. You may be able to obtain a mixed pack of 50 or 100
components, containing the more useful values.

The replacement capacitors may not be available in the same
capacitance values as the original components. This is not normally a
problem, simply fit the closest available. For example a new 0.047uF
component could be used to replace a faulty 0.04uF or 0.05uF
capacitor.

Electrolytic capacitors

The cans are not readily available now, although valve radio dealers
often stock something suitable. The usual approach is to fit a
replacement modern axial capacitor below the chassis and leave the
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can, disconnected, on the chassis so it looks correct. Some restorers
remove the innards from the original cans and fit the modern
replacement capacitors inside.

Anode Electronics stock a range of 450V axial electrolytics’in values
from 1uF to 47uF which should cover most eventualities.

Fitting replacement components
Any replacement components must follow (as close as possible) the
path and position of the originals. In particular this applies ta those
close to the chassis and those In the RF stages. Connections to the
chassis should be made to the original point if possible. The original
layout would have been planned and optimised to avoid instability, so it
is best not to deviate from this.

Any lead that is close to another component or the chassis should
be sleeved with PVC sleeving (or a bit or wire insulation) to avcid any
risk of short circuits.

Preparing to apply the mains

The mains flex must be replaced with modern cable. The onty
exception to this is if the cable contains ballast resistance (this cable is
thicker than normal).

If the set is an AC/DC type, one side of the mains will be connected
directly t the chassis, or via a low resistance (as in our example Ekco).
This should be connected to neutral (blue wire) for safety.

Check that the mains on/off switch works. If is a single pole type it
should ideally be replaced with a double pole switch. Failing that, make
sure it is switching the live side of the mains, and rewire it if necessary.

Make. sure the dial lamps are the corect types and functional. Check
the mains voltage setting matches the supply voltage in your area.

Reconnect the output transformer and speaker. Make sure any
speaker 3witching arrangements are set so that the internal speaker is

connected. Finally fit the valves, making sure they are in the correct
positions.

Applying the mains

Connect a test meter between the positive terminal of the main HT
smoothing capacitor and the chassis. Set this to a DC voltage range of
at least 300V.

Arrange some sort of safe mains connection that you can switch on
and off easily. Always keep your finger near the mains switch when the
set is on - so it can be switched off quickly.

Switch the power on for just a few seconds. Hopefully all the valve
heaters will start to glow, and the dial lamps should illuminate. If any
valves heaters do not glow, or some are brighter than others, the
reason should be investigated. Valves are fairly robust, but the heaters
must not be overrun for any period of time or the cathode will be
damaged.

If all the heaters seem OK, leave the set on for a little longer and
watch the HT voltage reading. After maybe five to ten seconds this
should start to rise, and will reach a maximum of perhaps 250V to 300V
after a further five or ten seconds. The voltage will then begin to drop
again, by between ten and forty volts, as the output valve warms up.

Check the service Information for the correct voltage on the
cathode of the rectifier valve. In the case of our sample Ekco it is 190V,
and on the Bush it is 252V. The actual voltage can vary by perhaps
15V either way, but greater discrepancies should be investigated.

If you have a digital meter with a high input impedance you should
measure the voltage directly across the control grid resistor of the
output valve. It should be virtually zero. If there is a positive voltage
here, the coupling capacitor is leaky.

Quick Checks
If the set does not show signs of life, all is not lost. A few simple tests
and observations may help to narrow down the faulty section.

Listen closely to the speaker for signs of life. If you can hear some
sort of hum or noise the power supply and amplifier are probably doing
something. If it is completely silent, check the-connections between
the output transformer and speaker, in particular the switch or
whatever is used to disable the internal speaker. The primary of the
output transformer may be open-circuit.

Turn the volume up and touch your finger on the centre tag of the
volume control pot. If the amplifier is working you will hear a loud
buzzing from the speaker. This would confirm that the ampilifier and
power supply are alive.

With the volume turned up, operate the wavechange switch. If
there are healthy crackles from the speaker, the IF and detector
sections are probably alive.

If the IF seems OK, try connecting an aerial or a length of wire to
the control grid of the mixer-oscillator valve (pin 2 of V2 on the Bush). If
this produces some sort of noise or even stations, the connections and
components between the valve and the aerial socket or ferrite rod
aerial may be suspect.

Confirm that the set is dead on all wavebands. If some wavebands
are working, the fault is narrowed down to those components or
circuits that are used only on the faulty bands:

Detailed circuit operation

The follcwing descriptions only cover the more common arrangements.
| have not attempted to explain the operation of the circuit, except
where valve techniques differ widely from transistor arrangements.

Power supply circuit arrangements
There are two basic arrangements, depending on whether the set is
designed for use on AC and DC malns, or AC mains only.

The Bush is an AC only set. The transformer T2 supplies the vaive
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heaters, which are connected in parallel, from a low voltage (in this case
6.3V) winding. On some sets the rectifier heater is powered from a
separate transformer winding to reduce the stress on the heater-
cathode insulation. The dial lamps are powered from the main heater
winding.

The mains transformer often has two or more tappings on the
primary, for different mains supply voltages. To avold damaging the
valves, it is important to check that the setting Is correct for the local
supply voltage in your area.

A separate centre-tapped secondary winding, typically 250-0-250V,
is used for the HT supply. This is full wave rectified by V8 (EZ80). If the
HT supply is absent, check that the AC supply is reaching both
anodes of the rectifier valve. Mains transformers occasionally fail, but
this Is often caused by a fault elsewhere.

A few specialist companies offer a transformer rewinding service,
but this can be expensive. RS stock a modern HT transformer (196-
072) for £24.85, which may be a suitable replacement in some cases.
Anode Electronics and a few other dealers may have a suitable second
hand component which would be somewhat cheaper and more in
keeping with the age of the set. If the requirements are unusual, the
best approach may be one of the transformer winding kits. A 50VA kit
is normally suitable, and costs about £11.

If the AC is present but the DC HT supply is absent, the rectifier
valve is probably faulty. Check first that the heater is being driven.

If there Is sparking and fireworks inside the rectifier valve, there Is
probably a short circuit or heavy current demand on the HT supply.
This Is probably due to a faulty smoothing capacitor or maybe a fault in
the output stage. Do not leave the set in this state for any time as the
risk of destroying the mains transformer is very high. You will definitely
need a new rectifier valve, even if the transformer survives. Sparking
inside the rectifier valve can also be caused by the valve itself being
faulty, but this is less common.

AC/DC sets

The main drawback of AC only sets, as far as manufacturers were
concerned, was the cost and weight of the mains transformers. This
could explain the popularity of AC/DC sets in the 50's, even though DC
mains was becoming less common.

in AC/DC sets (such. as the Ekco) the valve heaters are connected
in series. The current ratings are the same (often 100mA) and the
voltages differ. If one valve heater should become open circuit, the
circuit will be broken and none of the heaters will glow.

The total voltage of the heater chain is normally lower than the
mains supply voltage, and the remainder is dropped by a resistor. In
the Ekco R21 is the dropper resistor, which drops about 93V and
dissipates 9.3 Watts. Sometimes the dropper resistor is replaced or
supplemented by a thermistor to keep the heater current more
constant.

Mains supply voltage selection is arranged by additional series
resistors. In the Ekco, R22 is included in the circuit when the voltage is
set to the 225-250V position.

If one valve does not glow it has probably lost its vacuum. If some
valves do not glow and others are excessively bright, one of the valves
may have a heater to cathode short circuit.

if you need to check the heater current, the easiest method is to
measure the voltage across one of the valve heaters and compare this
to the value in the valve data book. Alternatively measure the voltage
across the dropper resistor and calculate the current using ohms law. If
the difference is greater than about 5% either way, the reason should
be Investigated.

Dial lamps

DialJights are sometimes connected Into the heater chain. There may
be a thermistor or resistor in parallel with them, to enable the set to
keep working if one of the lamps fails. The dial lamps may alternatively
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be in series with the supply to the whole set, possibly shunted by a
resistor or thermistor.

The dial lamps will probably not be running at maximum brightness
when the set is warmed up and working normally. During the initial
warming up process the lamps will vary in brightness, and may be very
dim or very bright depending on the circuit arrangement.

Dropper resistor
The dropper resistor and voltage selection resistor are often contained
in one component. This is often a green (or sometimes grey) tubular
component with several tags, mounted on the top of the chassis.
These high power resistors run very hot, and often fail by gcing open
circuit.

You may be able to obtain a suitable second-hand component from
a valve component dealer. Failing that, the normal solution is to bridge
the faulty section with a new resistor of suitable power rating. The
resistors often have odd vaiues, in the Ekco the main section is 930R.
A suitable replacement would be a 1KO 11W ceramic resistor.

AC/DC HT supply arrangements

The mains is half-wave rectified, to produce the HT supply. This is
carried out by V5 (UY41) In the Ekco set. R20 is a surge limiting
component. If the HT supply is missing, check that the AC supply is
reaching the anode of the rectifier. The surge limiting resistor is prone
to failure, resulting in no HT. If the AC is present but the HT supply is
absent the rectifier valve is probably faulty.

C34 in the Ekco is a suppression component, which prevents
modulation buzz when the set is tuned to a strong signal. This
capacitor often fails by blowing itself to pieces. The replacement MUST
be suitable for direct connection across the mains.

Faulty valve holders

A fairly common problem, particularly on cheaper sets, i8 pcor contact
between the valve and the valve holder. This is not limited to the power
supply, and can occur anywhere In the set.

The problem is often caused by the contacts in the holder
losing some of their spring tension. They can often be
tightened by pushing a small jewelers screwdriver between the
contact and the body to close the contact slightly. This must
be done with great care to avoid breaking the contact or body.

Sometimes the valve holder contacts will be broken, or weakened
by corrosion. There are various “techniques” used by service engineers
for overcoming valve holder problems, but these are more appropriate
to quick repairs than serious restoration.

With some types of valve holder it is possible to extract the contacts
from above once the connections have been desoldered and the tags
straightened.

It is often easier to replace the defective contacts with those from
another valve holder, than to replace the complete holder.

Before disconnecting anything, make a note of the connactions.
The solder should be removed from the tags with a desoldaring tool. If
the existing solder does not melt and flow very well, apply some new
solder before removing the lot with the desoldering tool.

Valve holders are often fixed to the chassis by rivets, which need to
be drilled out. The new holder can be fixed in place with small screws
and nuts.

Smoothing circuits

On earlier sets chokes were often used for decoupling, with
comparatively low value electrolytic smoothing capacitors (8uF or
16uF). As higher value capacitors became available (32uF to 50uF), the
chokes were replaced with power resistors which were much cheaper
and less bulky. Some earlier sets use an energised speaker, the field
winding being used as a smoothing choke.

Other power supply arrangements

Some AC/DC sets have the dropper resistor incorporated in the line
cord. This can be Identified by the mains cable being thicker than
normal. The length affects the resistance, so it must never be
shortened. If you suspect it has been, check with the service sheet or
measure the heater current as described previously.

This line cord is no longer available so you may have no choice but
to fit a suitable resistor inside the case of the set, but this could cause
problems with heat dissipation. Some imported sets from countries
with lower mains supplies (such as the USA) were fitted with long line
cord resistors to drop the excess voltage.

Some continental AC/DC sets are designed for use on either 220V
or 117V supplies. The heater chain i$ divided into two sections with
their own dropper resistors. On the lower voltage setting they are
connected in parallel, and on ‘the higher voltage setting they are in
series.

A few sets use a combination of AC and AC/DC circuit technigues.
| have seen a Bush set using a series heater chain driven by the mains
transformer. | have also seen a Ferranti set that uses a small
transformer to drive the 6.3V heaters, the HT being derived by
rectifying the mains.

The HT rectifier may be a metal or selenium rectifier. Either of these
could be reptaced with a 1N5404 silicon rectifier diode in the event of
failure. !f there is no surge limiting resistor or thermistor in series with
the original rectifier, add a 120R 2.5W resistor in series with the silicon
replacement.

Foreign sets

Continental 220V sets can be modified by adding a resistor in series
with the supply to the set to drop about 25V. A 18R 5W resistor is
often suitable, and can be paositioned inside the set (it will dissipate
about 3.5W).

110V sets from the USA are more of a problem. Many of these will
have been modified by adding a large dropper resistor internally, to
drop the extra 130V.

Some American AC/DC sets use a 300mA heater chain, so the
total mains curent consumption Is about 350mA. The dropper resistor
would be about 370R and would dissipate some 45 Watts, causing
serious overheating. The best approach with 110V sets is to use an
external 240V-110V transformer.

Battery valve sets

Batteries for. battery sets are no longer available. The normal supply
requirec Is 90V at about 20mA for the HT and 1.5V at about 300mA
for the LT (Heaters).

The HT could be obtained from ten 9V PP3 batteries in series, but
this would be rather expensive and would not last for long.

A single alkaline 1.5V D cell would suffice for the LT, but again it
would not last long.

The best approach is some sort of mains power supply. This could
be built in a case that will fit in the space previously occupied by the
batteries. A unit designed jointly by myself and Nigel Rogerson will be
available from Anode Electronics in early 1996. When ordering please
state the HT and LT voltages required.

Next Month
In the next part of this series we will continue our detailed look at the
circuit configurations and likety problems.
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CIRCUIT 1-EKCO U245 - COMPONENT LIST
R2

Valves Ci5  200pF Resistors 1 930R
V1 UCH42 C16 421pF R1 22K R22 200R
v2 UF41 C17  C.001uF R2 470K
va  UBC#1 c18  100pF R3 680K Coils *
v4 UL c19 100pF R4 47K L1 1.4
V5 uya1 c20 50pF RS 47K L2 3.5
C21  0.1uF R6 47K L3 n.s
Capacitors c22 50pF R7 500K L4 1.5
c1 0.01uF c23 0.01uF R8 10M LS 6.3
\ C2  2600pF c24 0.1uF R9 1K L6 3.4
c3 47pF eb 15pF R10 220K L7 3.2
cs = o = R11 ™ L8 15
¢ cé 5 S R12 ™ L9 1.5
c7 300pF : R13 39R L10 1.5
cs 100pF Sl il R14 47R L1 2.5
co 100pF C29  0.002uF R15 10K Other
Cc10  100pF C30  0.02uF R16 33K Components *
ci1 . C31  0.05uF R17 1™ Tia 430
c12 = c32 50uF R18 ™ Tib -
C13  345pF c33 50uF R19 470R $1-53 .
c14 40pF C34  0.05uF R20 160R 54,55 .

* approximate DC resistance in Ohms

VOLTAGES AND CURRENTS

e Anode Screen Cath.
9]
Vv mA v mA
Vi UCH42 170 173 ] 72 | 29
Oscillator
56 23
V2 UF41 165 38 72 1.1
v3 UBC41 78 0.4
\'Z:) uL41 157 27.0 72 37
V5 Uy41 205 o 190
AC Reading
Cathode Current 45mA

Above: The Ekco U245. One of our
example circuits.

Right: An internal view of the Ekco
U245 (one of our example sets).
Note the additional resistors
connected across the faulty dropper
resistor to the right of the set.
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BELOW: An internal view of the
Bush VHF61 (one of our example
sets). The VHF tuner assembly is
visible at the left of the chassis,
next to the tuning capacitor. The
mains transformer and voltage
selector are on the right side.
Below this on the rear of the
chassis is the internal speaker
switching screw and external
speaker sockets. The tuning
indicator is just visible on the
speaker board to the left. Note
that the output transformer
(centre) is the RS replacement
type suggested in the text.

The tetrode solves the
capacitance problem allowing
operation at high frequencies. If it
were connected directly to 0OV it
would act as another control grid
and greatly reduce the anode
current. It is therefore often
connected to the HT rail via a
resistor to drop some voltage,
and decoupled to 0V with a
suitable capacitor.

Tind LW, with TammEtend— 7

ad is very popular with collectors

CIRCUIT 2 - BUSH VHF61 - COMPONENT LIST

Valves

2 ECC85
V2 ECH81
v3 EF89
v4 EF89
V5  EABCS80
V6 EM81
v7 EL84
v8 EZ80
Resistors
R1 150R
R2 2.2K
R3 100K
R4 6.8K
R5 10K
R6 680K
R7 150R
R8 47K
R9 22K
R10 10K 0.5W
R11 2.2K
R12 12K
R13 150R
R14 1M
R15 22K
R16 1K
R17 10K
R18 150R
R19 1M
R20 1K
R21 330K
R22 47K
R23 100R
R24 470R
R25 1K

R26 15M
R27 180K
R28 100K
R29 1K 6W
R30 470K
R31 22K
R32 4.7
R33 120K
R34 470K
R35 1K 6W
R36 10K
R37 47K
R38 180R 0.5W
VR1 1M
VR2 1M

All resistors 0.25W
unless otherwise
stated.

Capacitors
C1 47pF
c2 560pF
C3 10pF
c4 560pF
(o]} 560pF
Cc6 560pF
Cc7 47pF
c8 22pF
C9 22pF
c10 5.6pF
c11 560pF
ci2 47pF
Cc13 10pF
c14 0.01uF

C15 0.0975uF

c16 90pF
C17  270pF
c18 0.01uF
C19 0.02uF
C20 68pF
C21 515pF
c22 450pF
cz3 110pF
cz4 110pF
c25 0.01uF
C26 47pF
cz7 47pF
cz8 0.04uF
Cc29 0.04uF
C30 0.01uF
C31 0.02uF
C32 110pF
Cc33 110pF
Cc34 0.01uF
C35 47pF
C36 4TpF
C37 0.04uF
C38 0.04uF
c39 110pF
C40 110pF
Ca1 0.01u
ca2 10pF
C43 47pF
Ca4 0.02uF
C45 0.01uF
C46 100pF
C47 40uF 350V
C48 0.01uF
Cc49 270pF
C50  270pF
C51 470pF

C52  470pF
C53  5uF 50V

C54 0.005uF
C55 20uF 350V
C56  0.01uF
C57  0.01uF
C58 40uF 350V
C59 0.1uF
C60  0.03uF
Cc61  0.02uF
C62  0.001uF
TC1  3-15pF
TC2  3-15pF
TC3  3-40pF
TC4  3-40pF
TC5  3-40pF
TC6  3-40pF
vCi 528pF
vC2  528pF
Inductors

{approximate
DC

resistances)
L8 13R
L9 4R
L10 1R
IFT2 pri  14R
IFT2sec  14R
IFT4pri  14R
IFT4sec  14R
IFT6 pri  14R
IFTésec  14R
T1 pri 380R
T2 pri 20R

T2sec 220R

VOLTAGES AND CURRENTS

Cath.
Anode V Screen V
v mA
V1A ECC85 150 1 6.7
VviB ECC85 127 6.3
V2A ECH81 105 85 1.7 1.3
v3 EF89 168 85 1.3 8.7
V4 EF89 165 135 23 153
V5 EABC80 70 — -
V6 EM81 170
\'24 EL84 245 210 6.5 36
V8 EZ80 252
All readings except, those for V1, obtained with receiver switched to
medium wave, usunf Model 7 Avometer. Limited variations may occur
without imparing the performance of the receiver
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Testing and Use

When construction of the board is complete, it is a fairly easy
matter to test the individual amplifiers. This Is best done before
the controls are connected and the major part before fitting
into the case. Although a DVM will suffice, the availability of an
oscilloscope and AF generator is very useful.

First, check the printed side of the board for whiskers of
solder, accidental bridges etc. Then apply voltage and check it
is correct before fitting the ICs into their sockets, taking the
measurements at the actual socket pins. Insert one input IC at
first. Always disconnect the supply when fitting or removing
ICs. Now check the signal out for gain and, if possible, look at
the waveform in case of any distortion. Insert the TLE 2027 IC
and repeat, feeding the signal from the input as before. The LF
roll-off checks are best left until the switches are fitted; in any

Tony Sercombe concludes his portable
audio mixer project

case listening through a microphone is a good subjective
check if no *scope is available. Do the same thing with the two
virtual earth amps and the compressor IC. | normally use test
links made up from 6 to 8 inches of connecting wire,
terminated at each end with a crocodile clip. Use one of these
to supply an earth link so that the IC has a flat response in
terms of compressing or limiting. If more finks are supplied for
the channel level and the output master control, this test may
be-carried right through from input 1 to output. Check the
overall response and the noise level, which will be rather ‘hissy’
at full gain with no input connected, but at position 1 and 2, it
should be undetectable. In my case, | found an inherently noisy
SSM 2017. Now go to the other channels and repeat the same
thing. This time, it is simply the two channels’ ICs that are
being checked. Since the output amplifiers drive at 5 ohms, a

OSCILLATOR

ON !OFF
(=]

AMP+
INPUT AMP 2 STAGE
V/E MIXER
LINETO60dB  HI PASS FILTER % T .
*— .
BALANCED /P | COMPRESSOR/
LIMITER
== MASTER VIE
cH OUTPUT
CoRTG TO OTHER MONO/STEREO
CHANNEL QUTPUT PLAYBACK I/P

et ’
w
Z
Z
<
I
g BUFFERS

¥ ) TO+VE |8 w

EXTERNAL o is N
POWER 0 ——o = o —R l
PACK I = S — MONO/STEREO DIRECT
- o TO-VE_|Q PLAYBACK PLAYBACK
%
l 9V -VE Ll
+ ‘
o ov
)
== 9V +VE
Portable mixer block diagram. +
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Mixing amps (Dual I.C.) c13

* ON UNDERSIDE OF PCB ON
PROTOTYPE. MAY NOT BE

REQUIRED
Cc11
R13 R14
100u TANT
8k2 sk 'Y Y
e
28
Zz -
1%
537
o9
>
ca
E&

C12
TANT.

——mne &

standard level. At this point the other
output may be checked, and it should
lie within a few millivolts of the first
one, allowing for component
tolerances.
The next task is to align the VU
meters. Normally, the point ‘4’ on a
PPM is set at 1 Mw or 0.775 volt in 60
| chms. In this circuit, it is necessary to
compromise somewhat. | chose -7 on
the VU scale to represent 0.775 volt
output, since there is no ‘8, with ‘0’ or
100% representing absolute peak. On
| a PPM this would be shown as ‘6’ on
the scale. So, with the master control
as before and the output at 0.775 volt,
adjust both VU presets to read -7.
To set up the compressor/limiter, back
off the threshold fully, and connect the

TOCOMPRESSOR/
UMITER

RS «ilE  mesS  FNs S e i

headset can be connected directly to the output. Now connect
up the other side of the stereo channel with the links, from the
second virtual earth amplifier and test as before. The same can
be said of all the amplifier's checking gain, response and
distortion. So far as possible, make certain the oscillator works
by connecting a link to ground from the oscillator ground point.
If it does not at first, adjust the value of the 2K7 resistor. Hook
up a couple of LEDs to the battery indicator and, if possible,
reduce both sides of the supply in tandem, and note the
changeover point. This should be at, or just before, 6-0-6 voits.
When you are generally satisfied that everything is working
correctly, the board may be fitted into the case. It is best to fit
the top panel controls and VU meters first. The side plugs and
sockets etc may be left until later. If veropins have been used
at the off-board connection point - and | suggest this is the
best method - it is an easy matter to connect up the circuit
points with the appropriate controls. Ordinary, light connecting
wire may be used for this purpose, except that a screened
balanced cable should be used to connect the inputs. | used
three-pin XLR chassis mounting sockets for the input. The pin
numbers as shown are standard, and a chassis mounting male
for the auxiliary headphone output, the main operator output
being the standard stereo jack socket. The mixer output can
be contained within a multiway chassis mounting socket, and
cable mounted plug to suit (the other end of the cable having
connectors to suit).

circuit board links to the ‘compress’
connections. With the oscillator on, open the master control
fully, and advance the pre-set until the meters show a large
drop in level, about 2/3 of scale. The compressor should be
switched to 'on’, of course. The ratio, as already mentioned, is
2:1, so the compress and limit action is fairly modest, but | find
it sufficient for normal outdoor use. When connected as a
fimiter, it simply holds back on any large peaks that may occur.

The setting up procedure is now complete. It is worth
noting here that any standard output level may be adopted
and, indeed, 0.775 volt will be too high in cases where
domestic equipment is to be connected. The oscillator,
compressor and VU meters may all be set up at any point
within the control setting range, making the design very flexible.
Exact readings are not required. Components, meters etc have
tolerances, as does the test equipment. Stereo potentiometers
are usually of 20%. Therefore, as long as readings are the
same, this should be acoepted, and will not be noticed in
practice. Adjust the pre-set in the power supply to 9 or 12
volts output.

The p.s.u. is, in fact, based on a unit which appeared in
Practical Electronics, January 1995. As previously stated, the
mixer can be added to or reconfigured in almost any way
required for a particular application.

When the circuit board has been fitted into the
case, and the connections to the controls made, it is
time for the final setting up.

Start with the oscillator. With the master control at
2/3 rotation, and the compressor/limiter switched off,

O/P Sending amp. T

o0 TOVU

connect a DVM or AC millivoltmeter to one of the ?ggn

3 i E INT. GAIN 6dB (5.98)
mixer outputs, with 1t§ range setting to 1 volt or . - )
more. Switch the oscillator on. If an oscilloscope is UMITER =
available, connect this across the oscillator output TO DIRECT z
(across the master fader). First check the waveform BUFFER %ps SSM2142P ﬁ
shape - visual inspection is quite adequate. At this ﬁg)gui%wﬂM g
point, if frequency can be measured, this too can be

checked. Otherwise, a fair check may be made
aurally, with a headset connected across the output.
But, remember to remove the headset for the next
check, if it is connected across the same output.
Now adjust the output level of the oscillator so that
the output from the mixer is 0.775 volt. This is the

OUTPUT f

22u 22u

IC PINS 277 ——+ﬂ H |}—+—> IC PINS 1/8

ALTERNATIVE TO REVERSABLE
ELECTROLYTICS
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R18
10R
c15 R19
470 100k
v I
11 10
-V iREF RECIN SIGIN -vC1 CFT1 +VC1 SIGOUT CONTOUT LOGAV  THRESH
c20
SSM2120 47p
THRESHOLD |[THRESH _LOGAV CONTOUT RECIN SIGIN __ -vC2 CFT2 +VC2 SIGOUT v GND R31
47K R20 12 13 14 [15 16 17 18 19 20 21 22 133K <
+V ‘—{ I——
TRIMMER 100k ) TODIR.
I < ’_g iol 2:: Y MONITORING
AMPS,
R21 R24 4u7 R25 R27 R28 2
100k M5 I 82R 220R { c21 TOo O
k7 : ux SENDING
+c19 TILO7ICN DE >—-|] AMP
R22[ |R23 Fci7 cis il
10 | |39k a7 on2 R30 I a 7
10R
v
SIGINo * s
+V
2l 1N914
R R32
1 82k9 T 3k3 COMPJUM.
— ADJUSTOR
o= 1y (ON BOARD)
R34
COMPRESSOR/ § © RE3 2008
e LIMITER ON/OFF 8kz
Compressor/Limiter.

+12V

+VE
R75
4Kk7
277: L c26 b c47 i
10n 4u?
R74 + INJECT SWITCH
! ame
R71 co7 —
27k +A -—o
T BC548 l_o []
— (1:3: 172 BC109C R76  TO MIX AMP Q/P I TO COMP. LIM.
2k7 100R
- MONO/STEREO
® . ° SWITCH
o L
Portable mixer OSC. 1
MAIN EARTH
oVE
R46 )
TO O/P MONITOR ?15,?
BUFFERS 3 1Ng14 f'g’l: 1Ng14
c32 g
Izzu
- R43
22k
10 RS6
10k
R49
10k ol R57
[ 4 2M2
1 ca3 I 1k8 0
1%4: 322“ * MATCHED TO OTHER CHANNELS VR38P
V.U. Drive.
-VE
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+9V s
1 R12
Rty 180k
3
l I I o
R1,2 &3 (18M) 2 oV
D5 |D6 }
OA91 | OA91 - gy
R4l | 1M8 o
Rs| | 180K
+l ca
= 22U
R6
R7
+VE
R8
R9
€34 +
R10=1R0 + 1RO Millivoltmeter. 220n :-l_ £
P/B RIGHT °_| "
O
TO METER —
AMP
c3s
220n
DIR RIGHT °_|
10k LOG
+VE RAIL ———— o
LEDs CHANGEOVER AT 6-0-6 VOLTS ' \
2200 Hie |
2% MONO/STEREO
C40 pLerT o—] | 12
00u 14 |
A" green A LF3a7N 2
13 w
N\ RED INTERMITTANT £
'LOW VOLTS' TO METER o
INDICATOR AMP : z
‘ a
BC549 |2
)
[ |'-
P S— J
* e o -VE RAIL 10k LOG

Portable mixer battery condition indicator.

10k LOG

—]
HP CONT. 10k LIN.
DUAL TRACK
R60
120R

Monitor 10R 322"
Circuits
Buffer.
VE
R63"
10R
c39 TO BOOM
e 470u
’_“ R64°
10R
TO RECORDIST
HP O/Ps
* MOUNTED ON WP Portable
JACK SOCKET T
H/P amps.
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Extemal supply.

Q1
BC142
® o +12V
RIS |
, LAT41LG M=
=
6 22u
Rit*
33k
160mA oy b +R2 %
[ — |
= iy Rl ¢1 199 {ea 201 A9
0 10k 2200u 1GOUT 15V 10k
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. Left: Case construction.
12/14g aluminium 6 holes - 4mm to sult

| pan and input atten. adjustments
CH1 CH2 CH3

lPan-é —é —

———P
{ N
w

Pan presets, Farnell stock No. 410072X (10k 1in)

215mm {allows for top overlap)
|
!

Adjustment shafts stock No 410082F
| N Gy ey Gitec Maplin stock code UHO3D (10K 1in)
Apn - - ‘¢ —0- VU meters Maplin stock code YO478B

| Battery holders (12AA) Cir-Kit Bo BX0027
stock No. 01-00811 4 off
Integrated circuits all Maplin

Position dimmers to suit

NOT TO SCALE
.

I
|

PTG S ' —
350mm (allows for double overlap) !

3 - SSM2017P
3 - TLE2027CP

2 - TLO72C

1 - S§M2120
2 - SSM2142P
2 - TIL71CN

3 - LF347N
1-BC109C

2 - BC548

1 - BC549

VU METERS - PLUS TOP CONTROLS
iy PN Wm
2 MONITORING O/PS

AUX POWER IN, ETC
43

y

O/P SOCKET %
3 INPUT SOCKETS

Any similar devices will be suitable for these
positions.

All resistors are ‘M’ series. Capacitors and toggle
switches from Maplin.

All other components, except where noted, from
Maplin Electronics.

Input attenuator switch if used. Code DK85G -
Maplin

12/14g ALUMINIUM

TIMELY TECHNOLOGY LTD
TH AN ANARQGEHE &

CONTROL ANDIACOU

SWITCHES ‘ : : VACUUM

FLOWMETERS Writi tware i R wi : INSTRUMENTS
Sy riting software is_optional with this \7 ey

AMAZINGLY SIMPLE but powerful
multifunction chip. Designs can be \
CHEMICALS shortened by weeks with this technology, FOODSTUFFS
; at both chip and board level. The I.C. costs i f
only £29, while the boards start at £150.

1/0-485 1/0-232

MECHATRONICS BOARDEN R x Tx  ®OARD> ~ MONITORING
: 232 485 multidrop -

YOUR EXISTING PC COMMS OR TERMINAL
PROGRAM (OPTIONAL GUI OFFERED) B

UTILITIES _ BEVERAGES

POWERFUL
ANALOGUE

KEYSTROKES!
FIMELY TECHNOLORY LFD, h'n"lb'mk Ivetierink Roas, Litile ’Cr'm‘-lmy. Whsiflhants NN T < 1'-:‘..1
T 01536 269 FA OIS0
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Surplus always
wanted for cash!

LOW COST PC's IC's -TRANSISTORS - DIODES

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 fotal 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 drlve 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. Rea,v to Run {

Order as HIGRADE 286 QAN /L Y €129 OO0 €)
Optional Fitted extras: VGA graphics card £€29.00
1.4Mb 3%" floppy disk drive (instead of 1.2 Mb] £19.95
NE2000 Ethernet (thick, thin or twisted) network card £39.00

LOW COST 486DX-33 SYSTEM

Limited quantity of this 2nd user, supurb small size desktop unit.
Fully featured with standard simm connectors 30 & 72 pin. Supplied
with keyboard, 4 Mb of RAM, SVGA monitor output, 256k cache and
integral 120 Mb IDE drive with single 1.44 Mb 3.5° flopp dlsk drive,

Fully tested and guaranteed.
Many other options avaiable - call for detalls. 2399 00 ©

FLOPPY DISK DRIVES 312" - 8"

5%" or 3%" from only £18.95 !

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 voitages and are of standard
size. All are IBM-PC compatible (if 3%" supported on your PC).

3%" Panasonic JU363/4 720K or equivalent RFE £24.95(8
3%" Mitsublshi MF355C-L. 1.4 Meg. Laptops only £25.95(B
3%" Mitsublshl MF355C-D. 1.4 Meg. Non laptop £18.95(B
5%" Teac FD-55GFR 1.2 Meg (for IBM pc's) RFE €18.95(B
5%" Teac FD-55F-03-U 720K 40/80 (for BBC's etc) RFE  £22.95(B

5%" BRAND NEW Mitsublshi MF501B 360K £22.95(B
Table top case with inte 8ral PSU for HH 5%° Flopp or HD £29.95(B
8" Shugart 800/801 8" SS refurbished & tested £195.00(E

8" Shugart 810 8° SS HH Brand New £€195.00(E
8" Shugart 851 8° double sided refurbished & tested £250.00(E
Mitsubishi M2894-63 8" double sided NEW £275.00(E
Mitsubishi M2896-63-02U 8" DS slimline NEW 2285.00;E
Dual 8" cased drives with integral power supply 2 Mb £499.00(E)

HARD DISK DRIVES

End of line purchase scoopl Brand new NEC D2246 8° 85 Mbyte
drive with industry standard SMD Intertace. Ultra hi speed data

transfer and access times, replaces Fujitsu equivalent model.
Complete with full manual. Only £299.00 or 2 for £525.00 (E)

3%* FUJIFK-309-26 20mb MFM I/F RFE £59.95(C
3%" CONNER CP3024 20 mb IDE I/F {or equiv )RFE  £59.95(C
3%* CONNER CP3044 40mb IDE I/F (or equiv.)RFE £69.00(C.
3%* RODIME RO3057S 45mb SCSI I/F (Mac & Acom)  £99.00(C
3%" WESTERN DIGITAL 850mb IDE IfF Brand New  £185.00(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 ci

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 cotour monitor Into a QUALITY COLOUR TVH1

TV SOUND &
VIDEO TUNER

CABLE COMPATIBLE *

The TEI,BOX is an aftractive fully cased mains powered unit, con-
taining att etctronics ready to plug into a host of video monitors
made by makers such as MICROVITEC, ATARI, SANYO, SONY,
CQMMODORE, PHILIPS, TATUNG, AMSTRAD etc. The composite
video output will also plug directly imo most video recorders, allowing
reception of TV channels not normally recelvable on most televi-
slon recelvers® (TELEBOX MB). Push bution controls on the front
panel allow reception of 8 fully tuneable ‘off air' UHF colour television
channels. TELEBOX MB covers virtually all television frequencies
VHF and UHF Indudlng the HYPERBAND as usad by most cable
rators. A composite video ou({)ul is located on the rear panel
1or et connection to most makes of monitor or desktop computer
vlde_g;ystem& For complete compatibllity - even for monitars with-
out sound - 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 £36.95
TELEBOX STL as ST but fitted with mte?ral speaker £39.50
TELEBOX MB Multiband VHF/UHF/Cable/Hyperband tuner £69.95
For overseas PAL versions state 5.5 or 6 mHz sound specification.
*For cable / hyperband reception Telebox MB should be connected
to a cable type service. Shipping code on all Teleboxe's is (B)

DC POWER SUPPLIES

'Vlrtu;ally every t
supply you can
10,000 Power Sup
Call for in

pe of power
magline.Over
lies Ex Stock
o/ llst.

THE ORIGINAL SURPLUS WONDERLAND!

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS

OBSOLETE - SHORT SUPPLY - BULK

6,000,000 items EX STOCK

For MAJOR SAVINGS - CALL FOR SEMICGNDUCTOR HOTLIST

VIDEO MONITOR SPECIALS

One of the highest specification
* monitors you will ever see -
At this price - Don’t miss it!!

Mitsubishi FA3415ETKL 14" SVGA Multisync colour monitor with fine
___ 028 dot pltch tube and resoiution of 1024 x 768. A
. variety of nputs allows connection to a host of comput
ers ndugg%lBM PC's in CGA EGA, VGA & SVGA
COMMODORE (including Amiga 1200),
ARCWEDES and APPLE. Many features. Etched
facepiate, text swi and LOW TION MPR
specification. Fully guarantesd, supptied in EXCEL-

T b SwnoBose 0475 Only €119 @ 2o

Tit & Swivel Base £4.75 MITS-SVGA
Extemal cabies for other types of computers CALL

VGA cabie for IBM PC inciuded.
5000 Monitors from stock I!f
HERCULES, EGA, CGA, VGA, SVGA - 6 to 26"
+ Many speclal Items - CALL with your needs !

Just In - Microvitec 20" VGA (800 x 600 res.) eolour monitors.
Good SH condition - from £299 - CALL for Info

PHILIPS HCS38 ﬁame slzle as CMBB833) attractively styled 14"
colour monitor witl GB and standard composite 15.625
Khz video Inputs via SCART socket and separate phono jacks.
Integral audio power amr and speaker for alt audlo visual uses.
Will connect direct to Amliga and Atarl BBC computers. Ideal for all
video monitoring / securlty applications with direct connection
to most colour cameras. High 3ualhy with many features such as
front concealed flap controls, VCR correction button etc. Good
used condition - fully tested - guaranteed

Dimensions: W14* % H12% x15%- D. Only £95

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 & guaranteed (possible minor screen bums). In atirac-
tive square black plastic case measuring W10® x H10" x 13%" D.

240 V AC mains powered. Only £79.00 (D)

KME 10° 15M10009 high definition colour menitors with 0. 28' dot
pltch. Su fperb clarity and modern styling. ...
Operates from any 15.625 khz sync RGB video §*
source, with RGB analog and composite sync
such as Atari, Commodore Amiga, Acorn
Archimedes & BBC. Measures only 13%* x 12" x

11". Good used «ondition. Only £125 )
20" 22" and 26" AV SPECIALS

Superbly made UK manufacture. PIL all solid state colour monitors,
complete with composite video & optional sound input. Attractive
teak style case. Perfect for Schools, Shops, Dlsco, Clubs, etc.In
EXCELLENT littie used condition with full 9C day guarantee.

20"...£135 22"...£155 26"...£185

SPECIAL INTEREST ITEMS
MITS. A FA3445ETKL 14" Industrial spec SVGA monitors E?O‘:

2kW to 400 kW - 400 Hz 3 phase power sources - ex stock
Broadcast Electronics Inc FX30 FM exciter 80-108 MHz
Stanelco STA15 15kW RF Induction heater system
IBM 8230 Type 1, Token ring base unit driver

1BM 53F5501 Tcken Ring ICS 20 port lobe modules

IBM MAU Token ring distribution panel 8228-23-5050N
AIM 501 Low distortion Oscillator 9Hz to 330Khz, IEEE
Trend DSA 274 Data Analyser with G703(2M) 64 Vo

HP APOLLO RX700 system units

HP6621A Dual Programmable GPIB PSU 0-7 V 160 watts
HP6264 Rack mount variable 0-20V @ 20A metered PSU
HP54121A DC to 22 GHz four channel test set €POA
HP7580A A1 8 pen HPGL high speed drum plotter £1850
Marconi 6310 Programmable 2 to 22 GHz sweep generator £6500
EG-NG Brookdeal 95035C Precision lock in amp £650
OTC Ltd 1550 SM Stabilised IR laser calibration source 22250
Ling Dynamics 2kW programmable vibration test system  €POA
Computar 16mm CCTV auto iris lenses 'C’ mount - NEW £125
Kelthiey 590 CV capacitor / voltage analyser £POA
Racat ICR40 dual 40 channel voice recorder system £3750
Roken 80-250 240v single phase flow solder machine £1200
ICt R5030UV 34 Cleantine ultrasonic cleaning system €POA
Mann Tally MT€45 High speed line printer £2200
INTEL SBC 48&/133SE Multibus 486 system. 8Mb Ram £1200
Zeta 3220-05 AC 4 pen HPGL. fast drum plotters £1150
Nikon HFX-11 (Ephiphot) exposure controt unit £1450
Motorota VME Bus Boards & Components List, SAE / CALL EPOA
Trio 0-18 vdc linear, metered 30 amp bench PSU. New £550
Fujltsu M3041R 600 LPM band printer £1 950
Fujltsu M3041D 600 LPM printer with netwark interface £1250
Perkin Elmer 2298 Infrared sgecﬂopholomeler £POA
VG Electronics 1035 TELETEXT Decoding Margin Meter £3750
Andrews LARGE 3.1 m Satellite Dish + mount (For Voyager) £950
Thuriby LA 160B logic anatyser £37
Sekonic SD 15CH 18 channel d'gnal Hybrid chart recorder £1995
Densel MUD 0135AH 1KVa UPS system with batts NEW £575
System Video 1152 PAL waveform monitor £485
Test Lab - 2 mir square quietised acoustic test cabinets
Kenwood 9601 PAL Vectorscope - NEW £650
Please call for further detalls on the above items

£750
£POA
£850
£750
£95
£550
€POA
£950
£1800
£675

Surplus always
wanted for cash!

19" RACK CABINETS
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 louvered removable side panels. Fully
adjustable internal fixing struts, ready punched
for any configuration of equlpment 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 side by side and therefore
require only two side panels to stand singly or in multiple bays.
Overall dimensions are: 77'2" H x 32%" D x 22" W. Order as:

OPT Rack 1 Complete with removable side panels. £335.00 (G)

UL

&
sl
Sa i
83
133
88
3
i

OPT Rack 2 Rack, Less side panels £225.00 (G)
o= & 3
| 32U - High Quality - All steel RakCab |
Made by Eurocraft Enclosures Lid to the highest possible spec,
rack features all steel construction with removable =

sids, front and back doors. Front and back doors are //“ o
hlngsd for easy access and all are lockable with /‘ %\
five secure 5 tever barrel locks. The front door £

is constructed of double walled steel with a

‘designer style’ smoked acrylic front panel to §

enable status indicators to be seen through the

panel, yet remain unobtrusive. Internally the rack EL

features fully slotted reinforced vertical fixing &

members to take the heaviest of 19” rack B

equipment. The two movable vertical fixing struts §

(extras available) are Fre punched for standard §

‘cage nuts’. A mains distribution panel internal-

ly mounted to the bottom rear, provides 8 x IEC 3 §;

pim Euro sockets and 1 x 13 amp 3 pin switched

utility socket. Overall ventilation is provided by <3

fully louvered back door and double skinned top section

with top and side louvres. The top panel may be removed for fitting
of integral fans to 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. External dimensions
mm=1625H x 635D x 603 W. ( 64" Hx 25" D x 23%" W)

Sold at LESS than a third of makers price I!
A superb buy at only £195.00 ©)
Over 1000 racks - 19" 22" & 24" wide
3 to 44 U Kigh. Available from stock !!
Call with your requirements.

TOUCH SCREEN SYSTEM

The ultimate in "Touch Screen Technology' made by the experts

MicroTouch - but sold at a price below cost It System consists of
a flat translucent glass laminated panel measuring 29.5 x 23.5 cm
connected to an electronic controller PCB. The controller produces
a standard serial RS232 or TTL output which continuously gives
simple serial data containing positional X & Y co-ordinates as to

where a finger is touching the panel - as the finger moves, the data
inszantly changes. The X & Y information s given at an Incredible
matrix resotution of 1024 x 1024 positions over the entire screen
siza ! A host of avallable translatlon software enables direct con-
nection to a PC for a myriad of applications including: control pan-
els, pointing devices, POS systems, controllers for the disabled or
computer un- -trained etc elc. Imaglne using your finger with
‘Windows’, instead of a mouse ! (a driver is indeed available 1) The
appllcarlons for this amazing product are only limited by your
%lnarlonll Complete system including Controller, Power Supply
and ata supplied at an incredible price of only:
Ful! MICROTOUCH software support pack £145. 00 (B)

anc' manuals for IBM compatible PC's £29.95 RFE - Tested

LOW COST RAM & CPU’S

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 disks su%plled. RFE.
Fully tested and guaranteed. Windows compatible. 59.95(A1)
hangth 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. Com) 4plete with d
Order as: XT RAM UG. 256k. £34.95 or512k £39.95 (A1)

SIMM SPECIALS

1 MB x 9 SIMM 9 chip 120ns Only £19.50 (A1
1 MB x 9 SIMM 3 chip 80ns £23.50 or 70ns  £24.95 (A1
1MB x 9 SIMM 9 chip80ns £22.50 or 70ns £24.00 (A1
4 MB 70 ns 72 pin SIMM -with parity- Only 295 00 A1

Al

8MB 70 ns 72 pin SIMM - A
1

INTEL 486-DX33 CPU £55. OgalNTEL 486-DX66 CPU 569 00

FANS & BLOWERS

£7.95 10/ €65
£8.95 10/ €75

EPSON DO412 40x40x20 mm 12v DC

PAPST TYPE 612 60x60x25 mm 12v DC
MITSUBISH! MMF-D6D12DL 60x60x25 mm 12v DC £4.95 10/£42
MITSUBISH! MMF-08C12DM 80x80x25 mm 12v DC £5.25 10/ £49
MITSUBISHI MMF-09812DH 92x92x25 mm 12v DC £5.95 10/ £53

PANCAKE 12-3.5 92x92x18 mm 12v DC £7.95 10/ £69
EX-EQUIP AC fans. ALL TESTED 120 x 120 x 38 mm specify 110
or 240 v £6.95. 80 x 80 x 38 mm - specity 110 or 240 v £5.95
IMHOF 826 1900 rack mnt 3U x 19° Blower 110/240v NEW £79.95
Shipping on all fans (A). Blowers (B). 50,000 Fans Ex Stock CALL

Issue ‘|3 of Q)up&z_y ﬂ\[ews now available - send large SAE - PACKED with bargains!

EL’ IR 5’/‘//[ i

e £

ESTABLISHED
25 YEARS

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

Universities

gah)jgso (cmso (D)=€12.m (
Condtions of

notce. Orderss«.byecltosiod Discounts for volume. Top CASH prices pa

Open Mon - Sat 9:00 - 5:30
215 Whitehorse Lane
South Norwood
On 63A Bus Route
Nr.Thornton Heath &
Selhurst Park SR Rail Stations

| Authoribes - minimum account order £50.
le and uniess stated guaranteed for 90 days. Al

DISTEL®
The Original

REE On line
Info on 20,000 + stock items!
RETURNING SOON !}

ALL ‘@ ENQUIRIES

0181679 4414

FAX 0181 679 1927

atabase

All prices for UK Mmhno UK customers add 17.5% VAT to TOTAL order amount. Minimum orcier £10. Bona Fide account orders accepted from Government, Schoots,
and Local Cheques over £100 ate subject 1o 10 working days dearance. Carmiage charges (A)=£3.00, (A1)=£4.00,
E=£15.00, (F=€18.00, (G)=CALL Allow approx 6 days for shippng - faster CALL. Scottand surcharge CALL. Al goods
rameesmaremntobasebass All nghts reserved t0
for surplus goods. All tracamarks etc acknowiedged. © Di

to our
change prices / specifications without prior
lectronics 1996. E& OE.01/5



£1 BARGAIN PACKS

- List 5

If you would like to receive the other four £1 lists
and a lot of other lists, request these when you
order or send SAE.

TEST PRODS FOR MULTIMETERS with 4mm sockets. Good
length very flexible lead, Ret: DB6.

8 OHM PM SPEAKERS, size 8" x 4", pack of two. These may be
lightly rusty and that is why they are so cheap but are
electrically OK, Ref:D102.

PAXOLIN PANELS, size 6" x 67, approximately /16" thick, pack
of two, Ref: D103.

13A SOCKET, Virtually unbreakable, ideal for trailing lead,

Ref: D95.

PIEZO BUZZER with electronic sounder circuit, 3V to 9V D.C.
operated, Ref: D76.

DITTO but without internal electronics, pack of two, Ref:D75.
LUMINOUS ROCKER SWITCH, approximately 30mm sq, pack
of two, Ref: D64.

ROTARY SWITCH, 9-pole 6-way, small size and 14" spindle,
pack of two, Ret: D54

FERRITE RODS, 7 with coils for Long and Medium waves, pack
of two, Ref: DS2.

DITTO but without the coils, pack of three, Rel D:52

SLIDE SWITCHES, SPDT, pack of 20, Ref: D50.

MAINS DP ROTARY SWITCH with Va" control spindle, pack of
five, Ref: D49.

ELECTROLYTIC CAP, BOOuF at 6.4V, pack of 20, Ref:D48.
ELECTROLYTIC CAP, 1000uF + 100pF 12V, pack of 10.
Ref: D47,

MINI RELAY with 5V coil, size only 26mm x 19mm x 1mm, has
two sets of changeover contacts, Ref: D42.

MAINS SUPRESSOR CAPS 0.1pf 250V A.C., pack of 10, Ref:
1050.

TELESCOPIC AERIAL, chrome plated, extendable and folds
over for improved FM, reception, Ref:1051.

MES LAMP HOLDERS, slide on to 14" tag, pack of 10, Ref:
1054.

PAXOLIN TUBING, /4" intemal diameter, pack of two, 12"
lengths, Ref: 1056.

ULTRA THIN DRILLS, 0.4mm, pack of 10, Ref: 1042.

20A TOGGLE SWITCHES, centre off, part spring controlled. will
stay on when pushed up but will spning back when pushed
down, pack of two, Ref: 1043,

HALL EFFECT DVICES, mounted on small heatsink, pack of
two, Ref: 1022

12V POLARISED RELAY, two changeover contacts, Ref: 1032,
PAXOLIN PANEL, 12° x 12" 116" thick, Ref: 1033,

MINI POTTED TRANSFORMER, only 1.5VA 15V-0V-15V or30V,
Ref: 964.

ELECTROLYTIC CAP, 32pF at 350V and 50uF section at 25V, in
aluminium can for upright mounting, pack of two, Ref: 995.
PRE-SET POTS, one megohm, pack of five, Ref: 998.

WHITE PROJECT BOX with rocker switch in top left-hand side,
size 78mm x 115mm x 35mm, unprinted, Ref: 1006.

6V SOLENOID, good strong pull but quite small, pack oftwo. Ref:
1012.

FIGURE-8 MAINS FLEX, also makes good speaker lead, 15m,
Ref: 1014.

HIGH CURRENT RELAY, 24V AC. or 12V D.C, three
changeover contacts, Ref: 1016.

LOUDSPEAKER, 8 Ohm 5W, 3.7" round, Ref: 962.

NEON PILOT LIGHTS, oblong for front panel mounting, with
intemal resistor for normal mains operation, pack of four,
Ret: 970.

3.5MM JACK PLUGS, pack of 10, Ref:975.

WANDER PLUGS, pack of 10, Ref: 986.

PSU, mains operated, two outputs, one 9.5V at 550mA and the
other 15V at 150m A, Ref: 988.

ANOTHER PSU, mains operated, output 15V A.C. at 320mA,
Ref: 989.

PHOTOCELLS, silicon chip type, pack of four, Ref: 939.
LOUDSPEAKER, 5™ 4 Ohm 5W rating, Ref:946.

230V ROD ELEMENTS, 500W terminal-ended, 10" long, pack of
two, Ref: 943,

LOUDSPEAKER, 7" x 5% 4 Ohm 5W, Ref: 949.
LOUDSPEAKER, 4" circular 6 Ohm 3W, pack of 2, Ref:951
FERRITE POT CORES, 30mm x 15mm x 25mm, matching pair,
Ref: 901.

PAXOLIN PANEL, 8'2" x 32" with electrolytics 250pF
and100pF, Ref: 905.

CAR SOCKET PLUG with P.C.B. compartment, Ret: 917.
FOUR-CORE FLEX suitable for telephone extensions, 10m,
Ref: 918.

VERO OFF-CUTS, approximately 30 square inches of use-ful
sizes, Ref: 927.

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

SOLENOIDS, 12V to 24V, will push or pull, pack of two, Ref: 877,
2M MAINS LEAD, 3-core with instrument plug moulded on,
Ref: 879.

TELESCOPIC AERIAL, chrome plated, extendable, pack of two,

Ref: 884.

MICROPHONE, dynamic with normal body for hand hold-ing.
Ref: 885.

CROCODILE CLIPS, superior quallty flex, can be attached with-
out soldering, five each red and black, Ref:886.

BATTERY CONNECTOR FOR TP3, superior quality, pack of
four, Ref: 887.

LIGHTWEIGHT STEREO HEADPHONES, Ref: 898.
PRESETS, 470 Ohm and 220 kilohm, mounted on single panel,
pack of 10, Ref:849.
THERMOSTAT for ovens with 174" spindle to take control knob,
Ref: 857.

12V-)V-12V 10W MAINS TRANSFORMER, REf: 811.
18V-OV-18V 10W MAINS TRANSFORMER Ref: 813.

AIR SPACED TRIMMER CAPS, 2pF to 20pF, pack of two,
Ref: 818.

AMPLIFIER, 8V or 12V operated Mullard 1153, Ref: 823.

2 CIRCUIT MICROSWITCHES, licon, pack of 4, Ref: 825.
LARGE SIZE MICROSWITCHES (20mm x 6mm x 10mm)
changeover contacts, pack of two, ref: 826.

MAINS VOLTAGE PUSHSWITCH with white dolly, through panel
mounting by hexagonal nut, Ref: 829.

POINTER KNOB for spindle which is just under 1/4”, like most
thermostats, pack of four, ref: 833.

& o

MAINTENANCE FREE BATTERIES
The YUASA batterles are sealed lead-acid
types and they can be used in any position and
are virtually maintenance free. We have two pop-
ular ones in stock at bargain prices, the 12V
15AH will cost you only £10 if you collect or
£12.50 including carriage if we have to send,
Order Ref: 12.5P2. This battery would also stand
in as a car battery in an emergency.

The other one we have is much smaller, it is a
12V 2.3AH, regualr price £14, yours for £5, Order
Ref: 5P258. These batteries are in tip top condi-
tion, virtually unused and fully guaranteed.

DRY BATTERIES All high wattage, heavy duty
type. Four popular types in stock:-

112V HP7, sometimes known as the penlight bat-
tery, four for 60p, Order Ref: GT10.

112V HP2, sometimes known as the big torch bat-
tery, two for 60p, Order ref: GT11.

112V HP11, also a popular torch battery, two for
50p, Order Ref: GT12.

9V, ever popular PP3, 2 for £1, Order Ref: GT13.
35mm PANORAMIC CAMERA. Has super wide
lens, Ideal for holiday viewing, is focus free and
has an extra bright and clear view finder. Brand
new and guaranteed, individually boxed, £6.50,
Order Ref: 6.5P2.

OV-20V D.C. PANEL METER. This is a nice size,
65mm sq. It is ideal if you are making a voltage
variable instrument or battery charger. price £3,
Order Ref: 3P188.

FLASHING BEACON. Ideal for putting on a van,
a tractor or any vehicle that should always be
seen. Uses a XENON tube and has an amber
coloured dome. Seperate fixing base is included
50 unit can be put away it desirable. Price £7.50.
Order Ref: 7.5P13.

BIG BUYER
Please note if you order 10 of an item you
may deduct 10%. If you order 25, then
deduct 25% but add VAT. If you need 100
or more, you can usually deduct 40% but
please ring to confirm.

12v 2A TRANSFORMER, £2, Order Ref: 2P337.
12V-0OV-12V. TRANSFORMER, 35VA, £2.50,
Order Ref: 2.5P13.

HIGH RESOLUTION MONITOR. 9" by Phillips, in
metal frame for easy mounting. Brand new,
offered at less than the price of the tube alone,
£15,0rder Ref: 15P1

15W_8” OHM SPEAKER AND 3" TWEETER
Amstrad, made for their high quality music centre,
£4 per pair, Order Ref: 4P57.

INSULATION TESTER WITH MULTIMETER.
Internally generates voltages which enables you
to read Insulation directly in Megohms. The multi-
meter has four ranges: A.C./D.C. volts; 3 ranges
milliamps; 3 ranges reslstance and 5 amp range.
Ex-British Telecom, tested and guaranteed OK,
yours for only £7.50 with leads, carrying case £2
extra, Order Ref: 7.5P4.

We have some of the above testers not working
on all ranges, should be repairable, we supply
diagram £3, Order Ref: 3P176.

LCD 31/2 DIGIT PANEL METER. This is a multi-
range volt meter/ammeter using the A-D convert-
er chip 7106 to provide five ranges each of volts
and amps. Supplied with full data sheet. Special
snip price of £11.50 Order Ref: 11.5P2.

MINI BLOW HEATER. 1KW, IDEAL FOR
UNDER DESK OR AIRING CUPBOARD, ETC.
Needs only a simple mounting frame, £5, Order
Ref: 5P23.

MEDICINE CUPBOARD ALARM. Or it could be
used to warn when any cupboard door is opened.
the light shining on the unit makes the bell ring.
Completely built and neatly cased, requires only
a battery, £3. Order Ref: 3P155.

DON'T LET IT OVERFLOW! Be it bath, sink,
celar, sump or any other thing that could flood.
This device will tell you when the water has risen
to the pre-set level. Adjustable over quite a useful
range. Neatly cased for wall mounting, ready to
work when battery fitted, £3. Order Ref: 3P156.

£1.50 BARGAIN PACKS

NICad BATTERY 3.6V with P.C.B. mounting prongs, Order
Ref: 1.5P2.

6-DIGIT COUNTER 12V, Order Ref: 1.5P3.

PAIR OF ULTRASONIC MODULES, one sender, one
receiver, Order Ref: 1.5P4.

100-CORE CABLE, any length, Order Ref: 1.5P6 per metre.
KEY SWITCH, two-position, complete with two Yale type
keys, Order Ref:1.5P12.

CASSETTE MOTOR, 9V brushless, Order Ref: 1.5P14.

80 OHM COAX TV CABLE, extra thin, 10m, Order Ref:
1.5P14.

WATERPROOF SPEAKER, 3'2" round, 8 Ohm 11W, Order
Ref: 1.5P27.

8V 1A ENCASED POWER SUPPPLY with input and output
leads, Order Ret. 1.5P22,

FLUORESCENT CHOKE for 60W tube, Order REf: 1.5P23.
3" TWEETER 8 Ohms 15W, Order Ref: 1.5P28.

13A SWITCH SOCKET, white, Order Ref: 1.5P29.

RELAY, flash-proof, 12V coil, SPCO, Order ref: 1.5P31.
ENCASED PSU, twin outputs, 15V 850mA and 9V 550mA,
both A.C. output, Order Ref: 1.5P32.

12V MOTOR, mini but quite powerful, 32mm diameter,
25mm iong, Order Ref: 1.5P33.

£2 BARGAIN PACKS

20w TWEETER 4" x 4" 8 Ohm by Goodmans, Order Ref:
2P403.
MOVING COIL CHARGER METER, 0-3A, Order Ref:

2P366.

LIGHT-OPERATED SWITCH, kit of parts, Order Ref:
2P369.

W-SHAPED 30W FLUORESCENT TUBE by Philips. ideal
name plate illuminator, Order Ref: 2P372.

DIMMER SWITCH, standard size plate, colours - red, yellow,
green, blue. Order Ref: 2P380.

TOROIDAL TRANSFORMER 7V SA, Order Ref: 2P390.
TELEPHONE EXTENSION LEAD, flat plug one end, socket
the other, 12m, Order Ref: 2P338.

INTERNAL TELEPHONE EXTENSION, 4-core cable, 25m,
Order Ref: 2P339.

FIGURE-8 FLEX, mains voltage, 50m, Order Ref: 2P345.
INFRA-RED RECEIVER, has fitted TV receiver, Order
Ref:2P304.

LCD CLOCK MODULE with details on other uses, Order
Ref: 2P307.

AM/FM RADIO RECEIVER with speaker but not cased,
Order Ref: 2P308.

12V 200mA PSU on 13A base, Order Ref: 2P313.

2A MAINS FILTER AND PEAK SUPPRESSOR, Order Ref:
2P315.

45A DP 250V SWITCH on 6" x 3° gold plate, Order Ref: 2P316.
D.C. VOLT REDUCER, 12V-6V, fits into car lighter socket,
Order Ref: 2P318.

SOLAR CELL 3V, five of these in series would make you a
12V battery charger, £1 each, Order Ref: 2P374.
PERMANENT MAGNET SOLENOID, opposite action, core
is released when voltage is applied, Order REf: 2P327.
HEATER PAD, not waterproof, Order Ref: 2P329.

DISK DRIVE, complete less stepper motor, has all the elec-
tronics 10 control stepper motor, Order ref:: 2P280.

15V 3320mA A,C, POWER SUPPLY, in case with 13A base,
ideal for bell or chime controller, Order Ref: 2P281.
POWERFUL MAINS MOTOR with 4* spindle, Order Ref: 2P262.
20M 80 OHM TV COAX, Order Ref: 2P270.

LOCTITE METAL ADHESIVE, tube and some accessories,
Order-Ref: 2P215.

6-DIGIT COUNTER, mains operated, Order Ref: 2P235.
2-GANG 0.0 005 TUNING CAPACITOR, standard size,
made by Jacksons, Order Ref: 2P240.

13A ADAPTORS, takes two 13A plugs, pack of 5 - £2, Order
Ref. 2P187.

3-CORE 5A PVC FLEX, 15m, Order Ref: 2P189.

MAINS TRANSFORMER, 15V 1A, Order Ref: 2P198.
FLIP-OVER CLOCK, mains operated, only requires a simple
case, Order ref: 2P205.

THERMOSTAT with calibrated knob, oven temperatures,
Order Ref: 2P158.

7-SEGMENT NEON DISPLAYS, pack of 8, Order Ref. 2P126.
MODERN TELEPHONE HANDSET, ideal office extension,
Order Ref: 2P94.

500 STAPLES, hardened pin, suit burglar alarm or telephone
wire, Order Ref: 2P99.

PAD SWITCH for under carpets, Order Ref: 2P119.

612" FAN AND MAINS MOTOR, Order Ref: 2P64.

24V STEREO POWER SUPPLY, Mullard, Order Ref: 2P80.
UP TO 80 MIN 25A SWITCH, clockwork, Order Ret: 2P90.
POWERFUL MAINS MOTOR, 1:2° stack, double spindle,
Order Ref: 2P55.

POWER SUPPLY FOR MODELS, 6V to 12V variable and
reversible, Order Ret: 2P3.

MAINS TO 115V AUTO TRANSFORMER 100W, ex-GPO,
Order Ref: 2P6.

MAINS TIME AND SET SWITCH 25A, up to nine hours
delay, Order Ret: 2P9.

MOTORISED SiX MICROSWITCHES but motor 50V A.C.,
Order Ref: 2P19.

TWIN EXTENSION LEAD, ideal lead lamp, Black & Decker
tools, ete, 20m. Order ref: 2P20.

MAINS COUNTER, resettable, 3 digit, Order Ref: 2P26.

Prices include VAT and carriage cost It order over £25
otherwlse add £3. Send cash, uncrossed postal orders,
cheque or quote credit card number.

J & N FACTORS
Pilgrim Works (Dept. ETI)
Stairbridge Lane, Boiney,

Sussex RH17 5PA
Telephone: 01444 881965
(Also fax but phone first)
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T E L N E T

8 CAVANS WAY,

BINLEY INDUSTRIAL ESTATE,
COVENTRY CV3 2SF

Tel: 01203 650702

Fax: 01203 650773

Moblle: 0860 400683

(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 Dual ch.
Gould 5110 — 100MHz Intelligent oscllioscope.............

rl Ni

Hewlett Packard 6623A Triple cutput system power supply.....
Hewlett Packard 3586A Selectlve level meter .....................
Hewilett Packard 3325A - 21MHz Syntheslser/Function Gen
Hewlett Packard 5183 - Waveform Recorder......................
Hewlett Packard 8152A - Optical Average Power Meter .........
Hewlett Packard 8158B - Optical Attenuator (OPTS 002 + 011)
Hewlett Packard 83554A - Wave Source Module 26.5 to 40 GHz..
Hewlett Packard 8444A - Tracking Generator ................

Hewlett Packard 3488A - HP - 1B Switch control unit

(various Plug-ins available)................ .
Hewlett Packard 8660D - Synthesised Sig Gen 10 KHZ-2.6 Ghz............
Hewlett Packard 4192A - L.F. impedance Analyser (5Hz - 12MHz)
Hewilett Packard 4261A - L.C.R. Meter (Digital)... -
Hewlett Packard 42718 - L.C.R. Meter (Digital).

HEWLETT PACKARD 6261B
Power Supply 20v-50A £450 Discount for Quantities

Gould 1602 — 20 MHz D.S.0. with printer (cursors) .

Gould 3300B — 40 MHz Dual Channel £250
Hameg — 203/203-4/203-5/203-6 - 20 MHz Dual Channel - _...from £175
Hewlett Packard 1740A, 1741A, 17744 A, 100MHz dual ch from £350
Hewlett Packard 1707A, 1707B- 75MHz 2¢h ............. from £275

Hewilett Packard 1980B - 100MHz, 2 Channel, HPIB Prog’ble ...£750
Hewlett Packard 542014 - 300MHz Digitizing . -
Hewlett Packard 54501A - 100MHz - Digitizing 4 channel .
Hewlett Packard 541000 - 1GHz Digitizing ........
Hewlett Packard 180D — 4 channel - 100 MHz
Hewlett Packard 182C — 4 channel - 100 MHz ..
Hitachi V650F — 60 MHz Dual Channel...
Hitachl VC6265 — 100 MHz Digital Storage SAS NEW) GPIB .
Intron 2020 — 20 MHz Digital Storage (NEW .
Kikusul COS 6100 — 100MHz, 5 Channel, 12 Trace....

Lecroy 140 - 100MHz - D.S. 0’4 Channel.....
Meguro - MSO 1270A - 20 MHz Digital Storage (} EW)...
Nicolet 3091 — LF D.S.O
Phillips 3211, 3217, 3240, 3243, 3244, 3261,
3262 (2ch 4 4Ch) ..o

Phlllps 3219 - S0MHz with analogue storage
Philips 3302 - 20MHz - Digital Storage
Philiips PM 3295A - 400MHz Dual Channel
Phillps PM 3295 - 350MHz Dual Channel ...........
Philips PM 3315 - 60MHz - D.S.O. :
Tektronix 468 - 100MHz - D.S.O. -
Tektronix 2213 — 60MHz Dual Channel .......
Tektronlx 2215 60MHz dual trace ................ ——
Tektronix 2235 Dual trace 100MHz ponable ........
Tektronix 2335 Dual trace 100MHz ponable
Tektronix 2225 — 50MHz dualch ........
Tektronix 455 - SOMHz Dual Channel .
Tektronix 464/466 — 100MHz An storage
Tektronix 465/465B — 100MHz dualch.............

‘trom £350
from £350

Tektronlx 475 - 200Mhz Dual Channel. £475
Tektronix 7313, 7603, 7613, 7623, 763 .from £300
Tektronix 7704 — 250MHz 4 ch .. from £650
Tektronix 7904 —~ 500MHz ........... ..from £850
Telequlpment D83 - S0MHz Dual Channel .. £200

Other scopes avallable too

SPECTRUM ANALYSERS

Advantest 4133A — 100KHz - 20 GHz
Eaton/Ailtech 757 — 10KHz — 22 GHz
Hewlett Packard 3580A — -5Hz-50KHz......
Hewlett Packard 3709B - Constellation Analyser with 15709A High lmpedance
Interface (As New) - £6
Hewilett Packard 182T with 8559A (10MHz — 21GHZ)

HP 3582A — 25KHz Analyser, dual channel..... -
Hewiett Packard 35601 Spec!rum Analyser interface..
Hewlett Packard 8754 A - Network Analyser 4 - 1300MHz
Hewlett Packard 853A with 8559A - (0.01 — 21GHz). .
Hewlett Packard 8565A - (0.01 — 22GHz)
Hewlett Packard 1417 + 8552B + 8555A - (10MHz — 18GHZ
Hewlett Packard 8505A - Network Analyser (S00KHz — 1.3 Hz)
Hewlett Packard 3562A Dual Channel Dynamic Sig. Analyser
Hewlett Packard 8590A 15 10KMz-1.5 GHZ

Marconi 2370 - 110MHz ...... 1
Marconi 2371 — 30KHz - 200MHz .
Meguro MSA 4801 - 1-300 GHz (AS NEW) ...
Meguro MSA 4912 - 1-1 GHz (AS NEW) .
Polrad 641-1 — 10MHz — 18GHz..... Ll
Rohde & Schwarz — SWOB 5 Polyskop 0.1 — 1300MHz ..
Schiumberger 1250 - Frequency Response Analyser...........
Tektronix 2710 9 Khz - 1.8 GHz..
Tektronix 496P - 9KHz - 1.8GHz (Programmable)

MISCELLANE

ANRITSU ME 462B DF/3 Transmission Analyser ..
Anritsu MG642A Pulse Pattern Generator.......
California 751TC - AC variable Power Source.....
Datalab DL 1080 Programmable Transient Recorder ..
Datron 1061 - Precision Multimeter ..... -
Dyanpert TP20 Intelliplace ~ Tape peel Tester— immacualte condition .
E.l.P. 548A - Frequency Counter (26.5 GHz)...

EIP 331 — Frequency counter 18GHz.................

Farnell AP70-30 Power Supply (0-70v/30A) Auto Rangmg
Farnell $SG-520 Signal Generator (520 MHZ).....

Farnell TTS 520 Transnitter Test Set ......
Farnell TSV 70 Mkil Power Supply (70V-5A or
Helden 1107 — 30V-10A Programmable Power Supply(lEE )..
Hewilett Packard 4953A - Protocol Analyser
Hewlett Packard 3437A System voltmeter ......
Hewlett Packard 3456A Digital voltmeter ..
Hewlett Packard 5420A Dlgltal Signal Analgser
Hewlett Packard 8011A Pulse gen. 0.1Hz-20MHz
Hewilett 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 -
Hewlett Packard 432A — Power Meter (with 478A Sensor) .....
Hewilett Packard 435A or B Power Meter (wnh 8481A/8484A)
Hewlett Packard 3438A Digital muitimeter .
Hewlett Packard 6181C D.C. current source .
Hewlett Packard 3711A/3712A/3791B/3793B Microwave Link Analyser —
Hewlett Packard 5385A Frequency Counter - 1GHz - (HP1B)
with OPTS 001/003/004/005 .....

Hewlett Packard 4342A - ‘Q' Meter
Hewlett Packard 4954A - Protocel Analyser .......................
Hewlett Packard 8116A - Puise/Function Generator (1MHz — SOMHz) .
Hewlett Packard 8349B - Microwave Broadband ‘Amplifier’ (as new) 2 — 20GHz£4250
Hewlett Packard 8350B - Sweep Oscillator Mainframe (various Plug-ins available) extra.£2650
Hewlett Packard 8656A - Synthesised Signal Gen (100KHz — 990MHz)... £1750
Hewlett Packard 8683A - Microwave Signal Gen (2.3 6.5GHz) £3500
Hewlett Packard 8901B - Modulation Analyser (150KHz — 1300MHz) . £4250
Hewlett Packard 8903A - Audio Analyser (20Hz — 100KHz)
Hewlett Packard 3455A 61/2 Digit M/Meter (Autocal)
Hewlett Packard 4948A - (TIMS) Transmission impairment M/Set .................... £2000
Hewlett Packard 8601A - Generator/Sweeper (110 MHZ)
Hewlett 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 334 A - Distortion Anal yser
Hewiett Packard 339A - Distortian Measuring Set.
Hewlett Packard 5314A - }NEW 100MHZ Universal Counter
Hewlett Packard 5350B - (NEW) 20GHZ - Microwave Freq. Counter ..
Hewilett Packard 6623A. - Triple Qutput syslem P.S.U.
Krohn-Hite 2200 Lin/Log Sweep Generator ..
Krohn-Hite 4024A Oscillator
Krohn-Hite 6500 Phase Meter.... ..... .
Marconi 2432A 500MHz digital lr—>q meter
Marconi 2337A Automatic dist. meter..
Marconi - 2019A - 80KHz - 1040MHz - Synth
Marconi 2305 Nodulation Meter.
Marconl 2871 Data Comms Analyser ......
Marconi 6500 Automatic Amplitude Analyser
Philips PM 5167 10MHz function gen........
Philips PM 5565 - Waveform Monitor ... s
Philips PM 5567 - Vectorscope ...........c..cccccccovacia.
Philips PM 8226 - 8 Way Pen Rezorder .
Phillips 5190 L.F. Synthasiser (G.P.I. B) .
Phllllps 5390 Prog rammable R/F Signal Gen (1
Phoenix 5500A - Telecomms Analyser with various Int
Prema 4000 - 6 1/2 Digit Multimeter (NEW)
Racal Dana 9242D Programmabie PSU 25V-2A
Racal Dana 9246S Programmable 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. sig. gen. 104MHz ...
Racal Dana 9303 True RMS/RFevel meter
Racal Dana 9917 UHF frequency meter S560MHz................
Racal Dana 9302A R/F millivoltmeter {new version)..
Racal Dana 9082 Synthesised am/fm sig gen (520MHz).....
Racal 9085 Low Distortion Oscillator..........................
Racal 9301A - True RMS R/F Milivoltmeter
Racal 9921 - 3GHz Frequency Counter ...
Rohde & Schwarz AMF 2 - TV Demodulator ....................
Rohde & Schwarz LFM 2 - 60 Mhz Group Delay Sweep Gen
Rohde & Schwarz UPSF 2 - Video Noise Meter ...
Rohde & Schwarz - Scud Radio Code Test Set...
Rohde & Schwarz SUF 2 Noise Generator.................ccccccocniece
~ ~haftner NSG 200E Malnframe for NSG Plug-i
atfner NSG 203A Line Voltage Variation
achatfner NSG 222A Intarferance Simulator
Schatfner NSG 223 interferance Generator .
Schiumberger 4021/4022 Radio Test Sets -
Schiumberger S.l. 4040 Stabilock - High accuracy 1GHz Radio Test Set................. £4995
Schiumberger 4923 Radio Code Test Set
Schlumberger 2720 1250 MHz Frequency Counter ..
Stanford Research DS 340 - 15 MHz Syntesized Fun
and arbitrary waveform generator.
Systron Donner 6030 - Microwave Frequency Counter (26.5 GHz)
Telequipment CT71 Curve Tracer...
Tektronix TM5003 + AFG 5101 Arbnrary Functnon Gen..
Tektronix 1240 Logic Analyser........
Tektronix 1480 Wavefomn Monitor. =
Tektronix 521 Vectorscope........e....coccccaee
Tektronix 651 HR Monitor........
Tektronix DAS9100 — Series Logic Analyser ...
Tektronix — Plug-ins — many available such as
PGS08, FG504, FG503, TG501, TR503 + many more ..
Tektronix 576 - Curve Tracer (with Test Fixture)...........
Tektronix AM503 + TM501 + P6302 - Current Probe Amplmer .....
Tektronix PG506 + TG501 + SG533 + TM503 - Oscilloscope Calibrator .
Tektronix CG5001 - Programmable Osculloscope Calibrator Generator ..
Time 9811 Pror.r 1immabie Resistance .. = .
Time 9814 Vol e Calibrator.....................
Toellner7720 - Frogrammable 10 MHz Function Gen (AS NEW)...
Wavetek 2002B - Swee&genermr (2.5 GHz)
Wavetek 3010 — 1- 1GHz Signal Generator
Wayne Kerr B905 - Precision L.C.R. Meter
Wiltron 560 Scalar Network Analyser ........

MANY MCRE 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

imulator .
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Fig.8. Connecting a
complete system.
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In last month’s article we looked at the circuit diagrams and the operation of the
matrix LED display message system. In this article Robin Abbott takes a look at the
construction, testing and operation of the system

As we saw last month there are three PCBs in the message
display system, the master controller module, the character
display controller card, and the display board. An oscilloscope
is not essential for testing, but is useful particularly if the
system cannot be made to work.

Master control card

This card is straightforward to construct. There are two links to
install first, followed in order with the IC sockets, resistors,
capacitors transistors and remaining components. The position
for IC3 is drilled for a 78L05, or a 7805. If a large number of
display controller cards are to be driven then a 7805 should be
used. However, a heat sink is probably unnecessary even in
this case. Make sure none of the ICs are inserted. Connect the
board to a power supply of greater than 9V, and check the
voltage on the power supply pins of IC1 and IC2. Now connect
to a PC using a serial cable made up as shown in figure 7 and
short out pins 25 and 26 of IC1. Connect to a terminal
emulator and check that characters are echoed back to the
PC. if not, check out the serial circuitry.

Now power down and insert IC1 and IC2. Install the PC
control software. Use a terminal emulator on the PC, (such as
Winterm.exe) and set the emulator to 9600 BPS, 1 stop bit, no
parity and XON/XOFF signalling. Now check that when power
is applied then a ‘Z’ is displayed on the terminal emulator (the
OK diagnostic). Download the file called “send8c.txt” which is

supplied with the PC control software to the module. This may
be done in Winterm.exe by ysing the Transfer | Send Text file
menu option. This file commands the master module to enter a
diagnostic mode where all received characters are looped back
to the PC. Use the same technique to send any text file on the
PC to the module and check that it is successfully received
without error. This confirms operation of the 16C74, the serial
circuitry (and XON/XOFF system) and the interrupt routines.

Now power the module down and up again and start the
main control program, chardisp.exe. Use the Module |
Communications menu option to set up the serial port to be
used at 9600bps. The control program will check that the
module is present and report on the result. The first action that
must be undertaken is to download the font to the module
without which no operations can take place. Use the Module 1
Download Font menu option, and select the font “normal.fon”.
The font will be downloaded, but this may take a few seconds.
If all is well the program will report that the font has been
verified OK.

Finally if you have an oscilloscope then check that the reset
signal goes high for approximately 1 second after power up,
and that the change and row drive signals ook correct as
shown in figure 3 of the first article. For aimost all oscilloscope
testing it is useful to connect channel 1 to row 1 drive, and
trigger from this row. All other signals can then be referenced
to row 1. The left and right communications signals should also
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show transmissions in some rows. However, with no
connections to display controller modules with pull up
resistors, the location of these signals in rows may not be
defined.

Display board and IDC cables

The display board has 21 links which were necessary to
achieve a single sided PCB. These should be inserted first. The
PCB may be modified according to the pitch of the display
block pins. However, the basic layout should remain the same
as most of the devices | have seen have the same pinout. The
displays should be socketed to raise them off the board, and
to allow easy replacement in case of LED failure. Use SIL
sockets for this. The IDC connectors are soldered in last.

The IDC cables for the display boards and for the headers
used between display controller cards are chosen for their ease
of construction. Some amateur constructors are put off by the
high price of special IDC connector insertion systems.
However, in practice, a small vice or a mole wrench may be
used to gently squeeze the connector halves onto the cable
For the Bib headers a 14 pin DIL socket should be soldered
into a piece of scarp veroboard. The header should be plugged
into this socket, and the top half of the header connector
squeezed on with the vice (bearing on the top of the connector
and the bottom of the veroboard).

Display controller card

Insert all the links first - there are eight of these including one
long link from underneath IC1 to underneath IC2. Next insert all
the resistors. It is easiest to solder in the 30 vertically mounted
base resistors in groups of 10 at a time. The four SIL resistors
can be soldered next. However, if you are using very high drive
currents (greater than 30mA), then it is recommended to use 9
pin SIL sockets, and to start with higher value resistors, and
insert the correct values when operation is confirmed. This is
because if the multiplexing circuitry fails (due, for instance, to a
short) then the LEDs will certainly be blown if the drive current
is set to 80mA! In the prototype, discrete resistors were used
instead of SIL networks. Follow up with the IC sockets and
finally the other components. IC3 will almost certainly need a
heatsink if it is used to power the displays.

There are two veropins in the middle of the transistors for
each PIC. These are used to supply the LEDs with power. If
drive currents of 30mA or less are to be used then these
veropins can be connected together and soldered to any
component connected to +5V near the regulator, one end of
Resistors R1, 2 or 3 is suitable. If drive currents of more than
30mA are to be used then the veropins must be connected to
an external power supply of 5V of sufficient drive current. DO
NOT be tempted to use a higher supply voltage with greater
emitter resistor values, as the transistors will be turned on
permanently by the static protection diodes to Vdd on the PIC
46C57 devices. A supply based on the SGS-Thomson L4975A
can provide up to 5A at 5V. Maplin sell this device and can
supply data sheets with example circuits.

To test the module build the display board as detailed
above and connect it to the controller card using 20 way IDC
cable. Do not insert IC1 or IC2 yet. It is possible to test all the
connections at this stage, aithough this is laborious, and
alternatively there is a lamp test function provided in the
message control program. Check the power supply ta 1C1
and IC2, and then short the row drives on pins 1to 7 of PL3 to
Vdd (short each turn), and for each row connect the column
drives on the port B and C pins of IC1 and IC2 to ground, one

Fig.6. PCB overlay Display Board.

at a time; it is possible to check out every LED in this fashion.
In case of failure check the signal path from the pin in error
through the drive resistor, transistor, SIL resistor and IDC
connectors. In the prototype three column drivers and one row
driver had failures on initial checkout.

Power down, insert IC1 and IC2 and power up. At this
stage IC1 and IC2 will be held in the reset state by the pull up
resistor R5. Check that all column drive outputs are at +5V,
and that the oscillator is operating on pin 26 of each PIC at
4MHz using a scope, or a frequency meter (with a voltmeter
pin 26 will show about 2.5V +/- 1V if the oscillator is
operating).
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There is little more testing that can be performed at this
stage, the next action is to wire the boards together and check
out the system as a whole.

Assembling and testing the system

Having tested out the individual boards, it is now possible to
check the complete system. Figure 8 shows how to wire
together the modules. Although figure 8 shows two display
controllers it is advisable to check out the system with one
display controller at a time, and only wire the whole lot together
when they are all proven. The cables between the display
controllers should be as short as possible; the cables between
the display controllers and the display board can be as long as
convenient (within reason).

Connect PL3 of the master module to PL3 of the display
controller board, and the controller board to the display board.
Wire the bottom pin of PL4 on the master module to the left
hand pin of PL5 on the controller board. Connect to the PC,
start the terminal emulator, and (provided that a font has been
downloaded), then as characters are typed they should scroll
across the display. If this is OK, then quit the emulator and
start the character display controller application. The lamp test
menu option will turn on all LEDs for one second to test the
display and its connections. Now send the file test.txt (supplied
with the controller) to the module by using the Module | Send
File menu option. This will demonstrate variable speed
scrolling, display dimming, flashing, inverse effects and scroll
directions.

If the system does not work then there are a number of

areas to investigate. Check that the reset signal, and the
change signals are correct at the PIC16C57's. The
fundamental communications link is the global transmission link.
from the master module. If the lamp test works then this link is
OK, and the next link to investigate is the link to PL5 from the
master module which is the left output from the master.

Once it is operating successfully the system can be
mounted into a suitable case. Construction details are not
given here, as the mechanical construction will depend on
application, the power supply, and the number of display
boards used in the system. When mounting the master module
then link 1 should be connected to an external reset button.

Using the PC controller software

The PC controller software runs under Windows 3.1, 3.11, or
Windows ‘95. It is installed by running the program
INSTALL.EXE on the disk, and running the program using the
icon CHARDISP.EXE. The software is very straightforward to
use, and is not essential for the use of the controller. The serial
link protocol is described below to enable further applications
to be developed.

The application contains a simple text editor, and the
controls to enable messages to be sent to the module, to loop
on the module, and also enables messages to be downloaded
to the module to enable it to operate autonomously.
Autonomous operation allows messages to be looped, and so
to regain control it is necessary to undertake a special
procedure. Connect the PC, power the system down, press
the reset button (shorting the link on the master module), and
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power up, keep the reset button pressed for at least 2
seconds after power up. Now the character display controller
application can be used to disable the message using the
Module | Clear Message menu option. Finally reset the module
using the Module | Reset Module menu option to regain
control.

Simple text files are sent to the module “as is”. As a default
all messages are sent at maximum brightness, with na flashing;,
no inverse text, and are scrolled from right to left. Line breaks
are ignored. To control the messages and to provide effects a
simple control system is employed. To use this, then a #
character is embedded followed by a control character. Thus
to clear the display then use #C, and to pause for about 1
second then use #P150. Figure 9 shows all the contrcl codes
that can be embedded together with their effects. The example
file test.txt included with the software demonstrates all the
control codes. The control codes work fine in messages
downloaded into EEPROM store. If the message is to loop
forever then place the code #A followed by a space at the end
of the message file.

The following example will send the message “Display
module” to the display, then cause it to flash for 2 seconds,
and finally will scroll it slowly upwards off the top of the display.
If it is downloaded to EEPROM then the message wilt loop
forever.

#CDhisplay Module

#F1 #P300 #F0 #DU #Z20
SSSSSSS

#DL #Z4 #A

The S characters are not displayed because the scroll
direction has been set to upwards, and a scroll upwards (or
downwards) clears the display. Each S character simply causes
one scroll.

Serial protocol operation
For those who wish to develop their own software, details of

GND +VE

Fig.4. PCB Overlay
Master Board. I

R

m;@ S ?@ﬁ

the serial protocol and the operation of the EEPROM is given in
this section. A knowledge of these protocols is not essential for
construction and use of the project,

At the lowest level the module operates using the
XON/XOFF protocol, and any application software must
provide support for this - probably using interrupt driven
software. Windows provides direct support for this protocol. To
send the codes for XON (11H), XOFF (13H), and ESCAPE
(1BH) then send an escape character followed by the code
with bit 7 set. Thus to send XOFF, then send the bytes 1 BH
followed by 93H. The master module operates the same
protocol. The serial buffer sizes for the application software
should be set to be of comparable size to the master module
(the PC control software uses 64 bytes), this prevents large
amounts of information being sent even though a transfer has
been cancelled.

To send an ASCII character then simply send the code for
that character to the master module. There are a number of
control codes concerned with setting scroll direction, display
clearing and programming the EEPROM; these are shown in
figure 10. All of these codes have bit 7 of the byte set. Note
that all commands return a ‘Z’ character to the PC when they
have been successfully executed. Where a 2 byte parameter is
provided then the low byte of the parameter should be sent
first, followed by the high byte. Commands can be stored in
EEPROM and will have the same effect as if sent from the PC.
The only commands which cannot be executed from EEPROM
are the EEPROM read and write commands (for obvious
reasons).

The final information which may be required by an
application program is the use of the EEPROM. To write
information to the EEPROM the write command is used as
shown in figure 10. This is followed by a 2 byte address, and
the byte to be written. Thus to write the byte 67H to address
1234H, then the bytes 89H,34H,12H and 67H should be sent
to the master module, When the byte has been written (which
takes about 10mS) then the master module will return the ‘Z°
character. To read the EEPROM (for verification purposes) then
the command 8A# is sent which returns the byte at address O,
subsequent bytes can be read by giving the 8BH command.

The address map of the EEPROM is as follows:

00H-01H Start address of message
02H Magic number 1, B6H

03H Magic number 2, 49H

04H wWidth of character font
020H Start of font

Followed by the message

The font holds 128 characters for each ASCIl code from
OOH to 7FH. Each character occupies a number of bytes in
the EEPROM. The default font is normal.fon, and this holds 5
bytes per character, so the size of the font is 5x128, or 640
bytes. To find the start of character number 33, then multiply
33 by 5, and add 20H, this gives address 197 (in decimal).
Each character is formed by up to five bytes which contain
the character pattern in bits 6 to bit O (bit O is the top row of
the display). The last byte in the character has bit 7 set, and
this informs the master module that it must send a space
between the characters. As the characters can have less
than 5 bytes in width then the font can be proportional -
character ‘I’ takes less width on the display than ‘W’ for
example. The font width must be written to address 04H in
the EEPROM. Details on creation of fonts are included with
the appilication software.
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Following the font, the message can be written. If a
message is in EEPROM, then the first two bytes of
EEPROM should give the message address. Then address
02H should contain the byte B6H, and address 03H should
contain byte 49H. These “magic” numbers cause the
master module to start reading data and commands from
EEPROM when it is reset. To stop the master module doing
this when it is reset then the bytes at address 02H and 03H
can be set to O.

Following the message then the end of the message must
be indicated to the master moduie. This can be achieved with
command byte 94H which returns control to the serial port, or
command byte 95H which causes the master moduie to start
reading from the start of the message again.

Obtaining components and software
All of the components are fairly standard with the exception of

Figure 7 - serial interface wiring

the 16C74 which is available from Farnell on 0113-263-6311.
The displays for the prototype were obtained as surplus from
Greenweld, but other compatible displays are widely available.
The 24LCB5 is available from Maplin on 01702554161.

The PC software and a programming service is available from
Forest Electronic Developments, 10 Holmhurst Avenue,
Christchurch, Dorset, BH23 5PQ. (01425) 275962. Send a
blank 16C74, and as many blank 16C57XT/P devices as you
would like programmed together with a cheque for £20.00.
They will be programmed and returned with the PC software.
Alternatively the 16C74 can be supplied for £9.50, and 16C57
devices for £6.50 in addition to the programming charge. (All
VAT inclusive). The PC software is only available for Windows
3.1, 3.11, or Windows ‘95 on 3.5” disk.

Master PC connectortype:

module el
Serial 9 way 9 way Male 25 way Female 25way Male
Skt Female

2 3 2 3 2

3 2 8 2 g

5 5 5 7 7
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Figure 9, embedded control characters in text files

Control Effect

codes

#A Only has an effect in messages which have been downloaded to EEPROM. It should be placed at the end of the
message and causes the message to loop back to the start

#Bn Set brightness of display to n. If n is O then display is maximum brightness, if n is from 1 to 3 then display is
dimmed (n=3 is the dimmest)

#C Clear the display - turn off all LED's

#Dd Set scroll direction. d is L,R,U or D for left, right, up, or down. Thus #DL sets the scroll direction to Left.

#Fn Set flash mode. If n is O then flashing is turned off, if n is 1 then flashing is turned on

#In Set inverse mode. If n is O then text is printed normally, if nis 1 then all text is printed in reverse

#M Returns to the monitor in messages downloaded to the EEPROM. This is not required normally, but is used to
return control to the PC whilst developing messages, and removed when they operate correctly.

#Pnnn This causes the message to pause. nnn is a number from 1 to 30000. if nnn is 150 then the message will pause
for about 1 second, so for example to pause for 10 seconds then use #P1500

#R Return the copyright message and software date

#S Turn on all the LED's in the system

#7nn Set speed of display shifting to nn. If n is 2 then the shift speed is maximum. The default speed is 4, a

reasonable speed for scrolling messages up and down off the display is 20

Figure 10 - Control codes used for the master module

Command Parameters Description
bytes from
PC
80H None Return module count (not currently implemented)
81H None Clear complete display
82H 2 byte count, Lo-Hi Pause for count muttiplexing cycles. Each multiplexing cycle
format is 7.168mS, so there are 140 cycles per second
83H None Forces the module to return a 'Z’ character to confirm that it
is present
84H None Set scroll direction to Left
85H None Set scroll direction to Right
86H None Set scroll direction to Up
87M None Set scroll direction to Down
88H None Set all outputs to on -lamp test function
89H 2 byte address in Write the data byte to the supplied address in EEPROM.
Lo-Hi format followed On completion return a ‘Z’ character
by a data byte (takes around 10mS) .
8AH None Read byte at address 0 and return it, follow with a 'Z’ character
8BH None Read the byte from the next address in EEPROM, follow
it with a *Z’ character
8CH None Loopround test. Transmit all characters received from the serial
port straight back to the port. Stop when an escape character
(1BH) is received.
8DH None Reset the system, start the PIC16(=74 program at address O
8EH 1 byte speed Set shift speed to supplied number, 2 is faster, FFH is slowest
8FH None Set flash mode to ON
90H None Set flash mode to OFF
91H 1 byte brightness Set brightness of the display to the following 1 byte number,
this should be O for maximum brightness, and 4 for minimum
brightness (higher numbers will be dimmer on a static display,
! but will cause unpleasant flickering effects when the display shifts)
92H None Set inverse mode to ON )
93H None Set inverse mode to OFF
94H None Stop reading characters from EEPROM, and return to reading
information from the senal port
95H None When read from EEPROM this causes the master module to

start reading the message from its start
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MICRO-PRO 51

™
“Hardware/software upgradeable
programmer for the 8051 family”
o Accepts up to 40 pin DIL directly via
Aries ZIF socket
ONLY . Surface mount and PLCC package
£125 adaptors available as optional extras

o Atmel 8951/8952 & 1051/2051 ICE

Programmiing support for the foliowing devices:

“Your low cost route to embedded 8051”

KEIL C51 PK LITE

“The complete Ansi-C development
environment for the 8051

® Optimising Ansi-C compiler

o dscope-51-8051 software simulator
ONLY ¢ source level debugger

£110 e« uVision-Integrated Windows based
C51 project management system

Genenc 8751/8752 microcontroliers from Intel & Philips
Atrmel 8951/8952 FLASH replacements for the
875178752

Atmel 1051/2051 206-pin FLASH 8051 microcontioller
derivatives

Serial EEPROMS families: 24Cxx, 93Cxx, 59Cx, 26Cx

cables available as optional extras

¢ Field programmable hardware to
allow future upgradeability

o Fast PC parallel port based design

(Restricted to 2K total program code,
SMALL model only)
D KEIL'
SOFTWARE

® Support for most 8051 derivatives
eg. Atmel, Intel, Siemens etc.

® Numerous microcontroller language
extensions for the fastest, tightest code

Embedded C51 Starter Systems for the 8051 family

“Euerything you reqm're to develop an Atmel 8051 FLASH Microcontrolier Range

embedded 8051-based project in C” TR '2:‘ '::2 ‘?:‘ zg:‘
® MICRO-PRO 51 device programmer I ham | 128 256 64 128
« KEIL CS1PKLITE | Vpeowmergwm T2 |3 1 | 2
® Sample Atmel FLASH i s!e;i::"}’coer‘! V:s v:s Nao Vgs
microcontrollers Piss (DILPLCC) |  40/48 | 40/44 20 20

® Full suite of C51 Speclal features Timer2 | Comparator | Comparator

demonstration software

895X-ST (ONLY £215)
Comes complete with samples of Atmel 8951 and 8952 40 pin microcontroliers

XO51-ST (ONLY £199)

Comes complete with samples of Atmel 1051 and 2051 20 pin microcontrollers

Equinox Techiologies, 229 Greenmount Lane Boiton BL1 5JB. Lancashire. ENGLAND
Tel: (01204) 492010 Fax: (01204) 494883 Int. diailing code (UK +44 1204) ey
E-mail: sales@equintec.demon.co.uk Web Page: www.demon. co.uk/equintec

€EQUINOX

PECEANIO.LOIEILES All prices exclusive of VAT and carriage.

PCB Desig

For Windows 3.1, ‘95 or NT

B Desig 4
B Fie £
S ]

£5

Boad

Runs on any PC running Windows 3.1, Windows 95 or
Windows NT with a minimum 2MB RAM
Will work with any Windows supported printer and monitor

ner EEENT=

Amex/Access/Delta/Visa

Jext Snop indow Hele

—=|=I" Internet 9
- Visit our WWW site at www.niche.co.uk for more information
1 langa working demo. The demo is also available via anonymous FTP

from ftp.demon.co.uk in the dir /oub/ibmpc/win3/apps/pcbdemo/ as

Looking for the price?

It's just £49.00 all inclusive!, <
...no VAT...no postage... :
...no additional charges for
overseas orders. o | o
o B
Dealers and distributors wanted. <
o | o
o |o
>
cHUO

a4

pcbdemo.zip. Internet e-mail pcb@niche.demon.co.uk.
- (1)

R i H
| olle =
|v'Produce Single or Double sided PCBs.

Ch.|v Print out to any Windows supported printer.

v Toolbar for rapid access to commonly
‘1 used components.

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

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

v SMT pads and other pad shapes.

v Prints at the resolution of your printer, much
higher than the screen shot shown here.

Niche Software (UK)

22 Tavistock Drive, Belmont, Hereford, HR2 7XN.
Available in South Africa from JANCA Enterprises,

ELECTRONICS TODA

Phone (01432) 355 414
PO Box 32131, 9317 Fichardtpark at R299,00

Y INTERNATIONAL
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PIC Programmer and Development equipment

Programmer kit £35.00, Pre-built £45.00

This programmer programs the 16C54/55/56/57/58, 16C62xx, 16C64,
16C71/74, 16C84. Operates over a serial link to a PC running Windows
or DOS software. ZIF sockets not included (not essential and may be
added as necessary). The programmer now includes

PIC DE - the PIC development environment.

Running under Windows 3.1. PICDE is a PIC assembler devetopment
environment which is MPASM compatible, offering on-line help, project
management, multiple editing windows, error tracking, programmer and
MPSIM support etc. Supplied Free of Charge with our programmers, or
separately £5.00 inc P&P.

NEW! PIC Simulator

PIC DE plus a fully Integrated Windows Simulator, the next step in the
PIC development environment.

Integrates with our PIC Programmer.

Single step, skip over and run

Conditional breakpoints, watch variables, graphical interface

Up to 50 times faster than MPSIM

Trace any number of variables and display like a logic analyser
Wide range of simulator stimuli including asynch serial data
£30.00 inc P&P, £25.00 when ordered with the PIC programmer.
Serial Cable for Programmer or BASIC modules £7.60

Get into PIC Programming with Forest Electronic Developments !

PIC BASIC - Modules for 16C57 and 16C74
16C57 module £27.00, 16C74 module £35.00

Now avaikzble for the 16C74, our advanced module includes the
following features - alt supported in BASIC

8K byte EEPROM - up 'to 2000 lines of BASIC |

8 Channel A/D inputs and PWM D/A output

27 lines of programmable 1/O

3 timers and interrupt support in BASIC

Interrupt driven serial RS232 interface

Available in 4MHz and 20MHz versions

Peripheral 12C bus interface, optional external 12C static RAM

The 16C57 version offers 16 lines of programmable |/O a serial interface
and a 4MHz clock.

16C57 module kit (2K EEPROM) - £27.00, Pre-built Module £33.00
16C567 module kit (8K EEPROM) - £30.00, Pre-buiit Module £36.00
16C74 module kit (8K EEPROM, 4MHz) - £35.00, Pre-built £42.00

16C74 module kit (8K EEPROM, 20MHz) - £40.00, Pre-built £46.00

® ¢ o B ¥ &

Kits and modules are supplied with fully featured host software for a PC
running under Windows 3.1, 3.11 or ‘95

Blank PIC16C74, and other Microchip devices
PIC16C74/JW - Erasable version, 20MHz, £24.00
PIC16C74-04P - OTP 4MHz version, £8.00
PIC16C57-04P - OTP 4MHz version, £5.00

Kits & Modules are supplied with instructions, all components and
connectors, fibreglass PCB, and a programmed PIC microcontroller.

j Forest Electronic Developments

10 Holmhurst Avenue, Christchurch, Dorset. BH23 5PQ.
Telephone : 01425-275962, Technical 01425-274068

24LC16, 2Kx8serial EEPROM, £2.00 (suitable for PIC BASIC)
241.C65, 8Kx8 serial EEPROM, £5.00 (suitable for PIC BASIC)

Prices are inclusive, add £3.00 for P&P and Handling to each.order. All
orders in stock returned by 1st Class Post. Send cheque/PO payable to
Forest Electronic Developments. We also accept Visa and Access.

Visit our Web page at
hitp://wwwlibmpcug.co.uk/~gmwarner/fed.htm

ANS521 1.35 STK73410/2 595 TDA5660P 250
AN5732 1.40 STK73605 450 TDA7072 3.99
AN6327 9585 STR441 1475 TDA8370 14,00
ANB677 8.50 STR451 2500 TDAB405 8.00
BA5114 155 STR3125 550 TDA8732 595
BA6218 1.85 STR4211 550 TEA2018A 1.50
BA6219 120 STR4090 11.15  TEA2026C 450
HA11423 165 STR20005 500 TEA5170 1.40
HA13119 2.50 STR40090 4.00 TUA2000-4 4.25
KA6210 4.99 STRS50103A 385 U884B 235
LA3220 060 STR54041 375 146068 5.50
LA4183 1.35. STR58041 3.75 UAA1008 3.00
LAd4445 180 STRB0001 6.00 UPC1178 1.05
LA4495 1.40 STR1706 475 UPC1182H 5.15
LA4588 255 STRD1806 450 UPC1278H 2.20
LA7835 2.35 STRD6008 10.00 UPC1420 4.50
LB1415 225 TA227 1.85 UPD1937 3.00
LM301 025 TA7271 2.50 25A814 0.71
LM317T 150 TA7280 225 25A839 1.40
M491BBI 475 ;ﬁnm 220 25A1062 1,00
Ma9BBI 6.75 7698 5.00
M51393 595 TAB200 350 7 1L AR
M58655 330 TAB210 360 " oo o Ain
g
MB3730 170 TA8214 300 {UF sioack) T
MB3756 8.00 TAB215 3.00 P |
4.7UF (5/pack) 1.50
STK078 6.00 TA8205 3.95
10UF (5/pack) 1.70
STK435 4,00 TA8659 1808 SopEisoe Lok
STK461 6.00 TA75339 @ e e
STK2250 7.45 TDA1908A 200 J7UF (oach s
STK4121/2 7.00 TDA2170 300 300U (each) H
STKA4141/2 550 TDA2270 T o n i :
STK4142/2 6.50 TDA3500 499 JUF (5/pack) 0
STK4162/2 625 TDA3562A-TFK 325 L0 (g/ ack) a5
STK4171/2 810 TDA3S62A-PAILL 325 o P8 a5
STK4191/2 850 TDA3562A-SSSG  3.00 HoF 1oach are
STK4352 620 TDA3645 800  FiF (oach) s
STK4372 565 TDA3650 8.99 - :
STK4803 7.05 TDA3850 1899  CERAMIC FILTERS
STK4843 7.05 TDA4400 1.75 5.5MHZ SFE (5/pack) 2.40
STK5315 585 TDA4500 3.50 6.0MHZ SFE (S/pack) 2.40
STK5332 1.80 TDA4505A 410 6.5MHZ SFE (5/pack) 2.40
STK5338 3.25 TDA4505B 410  10.7MHZ SFE (5/pack)2.40
STK5361 4.15 TDA4505M 525 5.5MHZ CDA (3/pack) 2.40
STK5372 2.85 TDAA4505K 6.15 6.0MHZ CDA }Slpack 2.40
STK5372H 415 TDA4660 450 6.5MHZ CDA (3/pack) 2.40
STK5412 375 TDA4950 1,40  10MHZ CDA (S/pack) 2.40
STK5471 3.85
STK6732 4.00
(E)
B J.J. COMPONENTS
63 THE CHASE, EDGEWARE
1AIDDX. HAB 50N, ENGLAND
== Hotlines No 081 381 1700/081 952 4641
fmcicm] Free Fax order Line only : 0800 313498
SHONE FOR OUR FREE 1996 CATALOGUE el General Fax 081 381 1700
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803
Single Joe

Dr Pei Ann continues the construction of
the single board computer, starting with
a look at the operation of the 8155 PIO

35

omputer

Ny
E -0OC Vee IJ
2] 10 [12]
INPUTS OUTPUTS ; ; ;
E . o EI i o e There are 4 reqgisters asso'CIated with I/O
0C G - Q operations of the 8155 chip. They are
E 4D 4Q E‘ the C/S (command/status) register, Port
- u H H A register, Port B register and Port C
E 50 5Q _1__6—_| t " '- 5 register. It also includes a 14-bit timer.
L L X Qo These registers are selected by address
6D 6Q ﬂ X
17 H X X = lines A0, A1 and A2. A4 to A7 are
D 7 X Dontcare ignored. The addresses are shown in the
aOL :;"':' "*:'”e . following table. Note that only when 10/-
E 8D 8Q . HTOF N M is held high (to enable /O operation)
_ a can the registers be accessed.
(a) Pin-out of 74LS573 (b} Logic function table Figure 8. 8155 internal registers
Port 2 A8 - A15 .
Address bus
AQ - A15
= LR ADO - AD7
=
o
[
=
Z
8
o Data bus
3] DO - D15
s
g
L ALE - .
p—s% > | contol bus C/S register has an address of 000B.
i = 4 When writing data into the register, it becomes a
control register. When reading data from it, it acts as
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(a) Pin-out of 74LS138

INPUTS
OUTPUTS

ENABLE SELECT

G1 G2 c B A YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
X H X X X H HHHHHHH
L X X X X H HHHHHHH
H L L L L BYHOH HAH H H H
H L L L H H L HHHMHHH
H L L H L H HL HHHHH
H L L H H H HHL HHHH
H L H L L H HHHL HHMH
H L HLL AL H H HHHHL HH
H L H H L H HHHHHL H
H L H H H H HHHHHHL

G2=G2A + G2B

(b) Functiontable

Figure 9 Bit functions of the control register

Bit functions of the status register

a status register. The bit functions of the control register are
shown in Table 8.

The bit function of the status register is shown in Table 9.
Port A and Port B can be configured as input or output ports
by setting bits 0 and 1 in the C/S register. Port C has 6 bits.
The port can be configured as an input or an output dy bits 2
and 3 of the C/S register.

The 6 bits can be also configured as handshake lines for
Ports A and B. In this case, PCO to PC2 lines will be allocated
for Port A and PC3 to PC5 for Port B. The 4 modes of the Port
C is shown in the following table:

@B1:The timer is a 14-bit count-down counter. For every
pulse at the timer input (TIME IN), the content in the
timer/counter will be decreased by 1. After the content
becomes zero, a signal is given at the timer output pin (TIME
OUT). This signal may be a single square pulse or a series of
pulses depending on the configured operation mode. To
program the timer, write to bit O to bit 13 of the timer registers
(total number of bits is 14. The value to be written is in the
range from 0002H to 3FFFH). Bits 14 and 15 select the time-
out output modes:

Figure 11. 8155 timer/counter registers
(upper and lower registers)
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Figure 10 Modes of PCO, PC1, PC2 and PC3

1] vee ] vee vee |28] [~
2] a2 2| a2 PGM [27] (2] a2
(3] & 3] a7 A13 |26] G a7
(] »6 (4] a6 n8 [2s] (4] e
(5] as (5] »s A9 J24] [5] as
(6] e [l as At feg] (6] aa
[7] »s (7] a GE |22 7] a3
8] a2 [e] a2 At0 f21 % A2
é A1 B R GE fzq] (o] A1
[19} a0 10] a0 o719 [19] a0
(3] voo 11] oo os [ig] [11] voo
[12} vor (12} o os{i7) [12] vor
[13] vo2 (3] 02 o4 [ig] [13] voz
GND 12| anD o3is [14] ano
(a) 2764 8K byte EPROM (b) 27128 16k byte EPROM (c) 6264 8k byte CMOS RAM

PC3 Vee
PC4 PC2
TIMER IN PC1
RESET PCO
PC5 PB7
TIMER OUT PB6
I0/M PB5
CE PB4
RD PB3
WR PB2
ALE PB1
ADO PBO
AD1 PA7
AD2 PA6
AD3 PAS
AD4 PA4
AD5 PA3
AD6 PA2
AD7 PA1
VSS PAO

10/M

A O-
AD 0-7 AT

L}

PB 0-7

=

PC 0-6

11

-

[31[a] Gl (5] 1[5 [6] [R1 =1 5] el [l (M [o] o] ][] (S]]

o

RESET

BiNISEEESEEEEIEEIEIEIBISIBIEE
£ 8l

TIMER IN Vee
TIMER OUT ————— ———VSS§

(a) Pin-out of 8155 (b) Logic symbol of the 8155

New values can be written to the timer register even if the timer is counting. However, to use the new value, a start command
must be issued to the C/S register.
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2V COLUMN

R-0 L

R-1

ROW

R-2

R-3

that four resistors are used for
pulling up the lines to +5V). If
there is a key pressed and the
column corresponding the key
is also at low state, the row
line is at low state. Knowing
the column and row numbers,
the position of the pressed key
can be obtained (Figure 14).
There are two keyboard
scanning schemes. The first
one utilizes polling. The
microcontrolier scans the
keyboard when it is free of
doing other things. This
method makes the better use
of the CPU; however, the
scanning interval is not regular.

How the 8155 is used in the present SBC
The circuit showing how the 8155 is used in the SBC is given
in Figure 3b. ADO-AD7 of the 8155 is connected to Port O of
8031. -RD, -WR, ALE are all connected to the corresponding
pins of 8031. I0/-M is connected to A9 of 8031. If A9 is low,
internal memory of 8155 can be accessed. If it is high, /O
registers can be accessed. Chip enable (-CE) is connected to
YO of the second 741.5138 (IC6) decoder. The enables of IC6,
-G2A and -G2B are connected to Y3 of the first 74LS13€
(IC3). This combination allocates a 256 byte address range
from 6000H to B0FFH to the internal RAM of the 8155. This
RAM is reserved by the monitor program of the SBC. Users
should not access this memory area, if the SBC operates
under the control-of the monitor program. Locations from
6100H to 6105H are the addresses for C/S register, PA, PB,
PC and timer registers.

The ports of the 8155 can be used as general purpose
input/output ports. In the present SBC, they are specially used
for driving the LED display, keyboards and a piezo-electric
sounder. When it is used with the display and keyboard, Ports
A and B are both configured as outputs. Port C is configured
as an input port. If the display and keyboard is not used, Port
C can be configured as an output port, which will be used to
drive the sounder.

Keyboard, display and others

The keyboard is an important device in this SBC. It allows
users to input the program code (machine code) direcily into
the SBC. There are, in total, 32 key functions on the keyboard,
which are supported by the keyboard monitor software. The
first 16 functions are for digits input (0 to F) and the others are
for controls. From the circuit diagram, it can be seen that those
32 functions are detected by an 8x4 scanning key matrix
circuit. The 8 columns {Column-1 to Column-8), which supply
the scan signal, are connected to Port A of the 8155. The 4
rows (Row-1 to Row-8), which receive the signal from the
keyboard are wired to the lower four bits of Port C, which is
configured as an input port. The four rows are pulled to +5V by
four pull-up resistors.

A schematic of the principle of a scanning matrix keyboard
is shown in Figure 14. The 8 scan lines in the column are
normally high. Each of the column lines is brought low for a
short period of time in turns. When one of the lines is in low
state, the status of the four rows are monitored by the 8031. If
there is not a key pressed, these four lines will be high (note

The other utilizes CPU
interrupt. For every fixed time interval (20 ms, for instance) an
interrupt is generated which causes the microcontrolier to
respond to the interrupt - to scan the keyboard.

In this SBC, the 32 key functions are accomplished by a
16-key keypad plus a numerical/function selection key
(selection key, in short). When the selection key is not pressed,
the keypad is for inputting numerical digits. When it is pressed,
the keypad is for inputting functions. This arrangement is
achieved using a simple circuit as shown in Figure 3c. The two
rows from the keypad are connected to the inputs of four tri-
state buffers of a 74LS241 IC (see Figure 3c). Enable pins of
the buffers are connected together to form a selection line. It is
normally high because of the pull-up resistor. it can be pulled
down to GND if the selecticn key is pressed. When the
selection line is high, the lefthand side buffers 1 and 2 are
enabled. When it is low, the buffers 3 and 4 are enabled. This
allows the two rows of the keypad to be connected to PCO
and PC1, which are for numerical inputs, if the key is not
pressed and the two rows are connected to PC2 and PC3,
which are for function inputs, if the key is pressed. A selection
of numerical digits and functions is therefore achieved.

7-segment display circuit

7-segment LED dispiays are used in this SBC. The pin-out,
functions and types of the display is shown in Figures 15a to d.
There are two types of displays. One is the common-anode
type in which the anodes of the 7 LEDs are connected
together (Figure 15¢). In use, the common is connected to +5V
of the power supply. An LED lights when its corresponding pin
is brought to low state. The other type is the common-cathode
type. In this case, the cathode of LEDs are connected together
(Figure 15b). In use, the common is connected to GND of the
power and an LED is enabied by pulling its anode to high
state. Special code has to be sent to the display in order to
display certain numerical digits or characters. The relation
between some display symbols and their binary codes is
shown in the following table:
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GND

L

[}
.,
R

{(a) 7 segment LED display

GND

(b) Common cathode type

{c) Common anode type

In a microcontroller system,
there are two common ways
of using 7-segment displays.
The first one involves
hardware decoder and driver
circuits. The advantage is
that the CPU is required only
when sending data to the
circuit. It is obvious that this
method needs extra
hardware circuits. The other
method is known as software
display drive. The SBC
employs this method and it is
described in detail as follows.
There are six common
cathode 7-segment LED

(d) Typical connection for common
cathod type

Figure 12, Binary codes of digits for common-
anode and common-cathode displays

displays. In operation, they

are lit one after another in turns. At a time, there is only one
display which lights. However, due to the effect of residual
vision of our eyes, we see as if all displays are showing
messages in the same time. The electronic circuit achieving
such a display sequence is shown in Figure 3c. It can be
seen that display data is output from Port B of the 8155. This
data is supplied to the 7-segment LEDs via a 741.S245 (IC1)
driver to boost the output current. The common cathode of
the six LED displays, which are connected to Port A of the
8155 via TTL drivers of the 7806, are normally high and all
the LEDs are unlit. By pulling one of the common cathode to
GND, that 7-segment LED display will light, showing the
display data.

Next month, the details of the construction of the SBC will
be described.

Programming Solutions

Multi-Device Programmer

¢ EPROMs, E2PROMs, Flash EPROMs, Serial E2PROMs,
PLDs, GALs, PEELs, EPLDs, MACHs, & WSI PSDs
Micros - Intel, Microchip, Motorola, Zilog

@ Fast programming algorithms.

¢ Connects direct to pc printer port.

@ Simple full colour software.

€ No expensive adapters.

Prices exclude VAT & Delivery

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.
EPROMSs, E°PROMs, Bipolars, Flash, Serial EPROMSs
over 150 microcontrollers, WSI/Philips PSDs,

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

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

¢ Powerfui full colour menu driven software.

¢ Approved by AMD, Tl, NatSemi, efc...

@ Tests TTL, CMOS and SRAM devices (including SIMMS)

Eprom Programmer

EPROMs, E2PROM s, Flash and 8748/51 micros.
Fast programming algorithms. Simple colour menu operation.

EMULATORS » SIMULATORS ¢ COMPILERS »
PROGRAMMERS » 8051 8085 Z8 68020 77C82 F L
320C25 68HC11 6301 6502 87C751 65816 280 6809
PIC 7720 MIPS etc. = i

.,

2 Field End * Arkley  Barnet ® Herts « EN5 3EZ » England
A Telephone +44 (0)181 441 389-0 Fax +44 (0)181 441 1843
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Is your PCB design package not
quite as "professional” as you
thought? Substantial trade-in
discounts still available.




Practically

Speaking

BY TERRY BALBIRNIE

his month we shall continue looking at construction

technique. This follows from my observations of

GCSE examination projects over several years. It

should help amateur constructors or those

preparing for technology and electronics
examinations.

Many circuits work even though they have been
constructed badly. However, faults are more likely to develop
and it sometimes happens that these only appear after a
period of use. Poor construction often resulfs in intermittent
operation where ths circuit might work when shaken or the
circuit panel bent dightly. Another result of poor construction is
that fauits, once developed, are more difficuit to find.

Any old iron

Poor soldering technique probably accounts for most circuits
failing to work or for working intermittently. Soldering is an art
which is only developed by practice and beginners should use
scrap materials to make joints until they are satisfied with the
result. Many examination candidates have had too little
practice.

Amateur soldering irons often become so bad that even an
expert would find dfficulty making a good joint using them.
After a short period of use, burnt flux collects on the bit and
this must be regulaty removed, using a damp sponge. After a
long period of use, pitting tends to occur. Small pits do not
matter but large ones make for difficult work. Plain copper bits
may be filed to re-shape them and to remove ths pitting.
However, iron clad bits should be renewed. Note that soldering
technique was looked at in detail in Practically Speaking
December 1994 and January 1995.

When attaching wires to off-board components, it helps to
make a mechanical connection before soldering - hooking
wires around component tags or through any hale which might
exist. The photograph shows a rotary switch with a wire
hooked through the tag before soidering. This will stand up to
vibration or pulling tetter than a joint made direct to the tag. Of
course, for experimental work it is better to solder the wire
without hooking it so that it is easier to remove again.

Cor, blimey
Constructors often give little thought as to the choice of
connecting wire they use. It's often the case that they grab
whatever happens to be lying around on the bench. if the
mains supply is involved, it is essential to use the correct type
of mains-rated wire and it is extremely dangerous to do
otherwise. However, beginners’ projects and school-type
circuits will be battery-operated or powered from a commercial
mains supply unit.

For point-to-point wiring, there are two types of wire
commonly used - sirgle (solid) core and stranded core. These
are described in catalogues as “X/Y" where X is the number of

strands and Y the diameter of each strand i millimetres. For
example, general-purpose single core wire may be listed as
*1//0,6" i.e. one core of diameter 0.6mm. A general-purpose
stranded wire weculd be described as “7/0.2" - a core
consisting of 7 conductors, each 0.2mm diameter. The total
¢ross-section area of the copper core determines the
maximum current it can carry and this point wili be looked at in
a later Practically Speaking column.

Under strain

Single-core wire should never be used where it will be
subjected to repeated bending since it will soon break.
Suppose a switch is mounted on the lid of the case so that its
connecting wires bend each time the lid is removed, Single-
core wire should not be used for this purposa. This type of wire
should be used where its ability to stay bent in one position
means that it produces a neat layout. Strandad core wire will
withstand bending much better and so must be used wherever
repeated movement takes place. There is an extra-fliexibie wire
(55/0.1) which will withstand this type of treaiment for a long
time. It is used for meter probes and similar purposes.
Candidates rarely think ahead and mount switches and
potentiometers on the same section of the box as the circuit
panel so that, when the lid is removed, the wiring is not put
under any strain.

The end of the tale

Wires may be neatly grouped using cable ties. These are
placed around the wires, one end pushed into the other and
the taif pulled tightly. This locks it in position. The excess tail is
then cut off. Where many wires of similar type are connected
to a component such as a rotary switch, it will help if they are
colour-coded. Thie will avoid wiring errors. “Rainbow” ribbon
cable is excellent for this pumose.
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PORTABLE PROGRAMMER & EMULATOR

PROGRAMS
EPROMS/FLASH TO 40
PINS WITHOUT ADAPTORS

EMULATES 8 & 16 BIT
SYSTEMS

its an easy touch
for anyone

Ideal for R&D or small volume production. ISO 9002
manufacture and strict use of manufacturers
algorithms guarantees reliable programming.

Lloyd Research Ltd.

7 & 7a Brook Lane, Warsash, Southampton,
Hampshire SO31 9FH, England.

Tel: +44 (0)1489 574040.

Fax: +44 (0)1489 885853.

Everybody's talking about the PIC these days - the hottest microcontroller
on the hobbyist market. It's cheap. robust, 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 (o
explore the capabilities of this powerful device.

All MadLab kits include a professional pcb and full instructions.

MAD MUSXC MAGHINE £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 aiso play your own tunes over 4 octaves.

LOTTOMANTA £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 get 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. Aiso includes a magnetic
switch which can be attached to 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 1o 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 battery (75p). All prices are inclusive. P&P is £1.50 (UK).
Please make cheques and PO's payable 1o MadLab Lid. Send your order to:
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 kils.
E&OE]

RADIO DATA MODULES
MODEM TRANSCEIVERS

UK, E.E.C, Scandinavia, Eastern Europe, North & South America,
Middle East, South Africa, ‘New Zealand, Far East or Australia.
Wherever you are, we have a module on the right frequency for you!

* Efficient 5V operation *

New !* TXR-XXX-DTR100 [upynt e Prayeneeg

* Range up to 5Km *
*-Compact Size ideal for Hand Helds *
* UK, North American, Australlan *

* MPT, I-ETS & FCC Approval *

* Up or 64 selectable channels *
Only 55 x 23 x 15mm * 100+ Price Only 115.00 *

20% Discount On Evaluation Pairs
UK, US, EEC or Australian Models

Low Voltage Transmitters Simplify Interfacing ! |

* Reduce Component Count, Cost, Size & Power Drain *
* Drives directly from a PIC Port 11! *

* Faster than -A version up to 20,000 bps *
*Avalilable UK Approved MPT1340 418MHz *
* Export I-ETS-300-220, 433.92MHz *

: i il
TXM-418-F Transmitter SILRX<418-F Receiver.

* Special 40% Off Introductory Offer *
* Only 29.95 per pair Inc VAT *

Exclusive : South African Modules on 403MHz

* TXM-403-A, SILRX-404-A, RXM-403-A *
* High Quality FM system > 120M Range *
* Evaluation Kits Available *

* No Price Surcharge *

*Eg: 1000 + TXM’'s Only 595 Each *

World Leading BIM Transceiver @ 84.95 per pair !

World leading in price, performance and
size the BIM high speed transceiver has
already found a home around the World
in many wire free products form com-
puter networks, hand held terminals to
EPOS. Available on 418 and 433.92MHz

* 5V Operation, PIC Compatible *

* Exclusive R$232 Version 79.95 *

* Packet Controller Board 79.95 *

* Evaluation Kit + 2 BIM's 149.95 *
* Sold Separately From 1 - 1000 pcs *

RXM-403-A

BIM-418-F
Approved to MPT1340

BIM-433-RPC

Check our Prices, Now with Free Postage !

Transmitters Antennas Receivers
TXM318A 0.25mwW . 1250 | [Fefical-173MHz ... 4.90 [ SILRX-418-A 22.50
TXM-433-A 0.25mW 1475 | |16 Wave 418MHz . 4.90 || RXM-418-A.29.05
TXM418-F 0.25mW _ 14.75 | |Dpote 418MHz ... 2350 |{ SILRX-433-A..23.95'
TXM<433-F 0.25mwW...__14.75] [VHF Whip Antenna...35.00 || SILRX-403-A..23.95
TXM-403-A 0.25mW.... 14.75 RXM-403-A.....29.05
TXM-173-4689 1mW... 22,50 g:tgj;gg gggg
TXM-173-4689 10mW... 2450 :

RXM-173-60...31.62
TXM-184-4689 10mW....29.95 RXM-184-60. .31.62

Creait Carg Payments
Welcome. Exports 2/4 day
delivery by OHL. UPS or
Air Express Available. All
prices in Pounds Sterling

Radio - Tech Limited, Overbridge House, Weald Hall Lane,
Thomwood Common, Epping, Essex CM16 6NB.

Pnces unless otherwise stated ex-
clude VAT. Carnage free on all non-
account mainland UK orders.
Insurance available at additional cost.

Sales +44 (0) 181,368 8277 Fax +44 (0) 181 361 3434
Accounts +44 (0) 1992 57 6107 Fax +44 (0) 1992 45 1994

ELECTRONICS TODAY INTERNATIONAL
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Subscription Drder Form

U YES | would like to subscribe to ETI
1 year ( 12 issues)

LOWER U.K. rate Europe & Eire Sterling O/Seas U.S. $ O/Seas
£24.75 £35.90 £37.40 $57.00
Your subscription will commence from the next available issue. Please quote subscription number if renewing/extending

Your Details

Name (Mr/Mrs/Miss) Initial Surname .

Method of Payment
| enclose TOTAL payment of £ 0 Cheque/P.O.payable to: Nexus Special Interests Ltd O Access/Visa

casmmser JdUU QUAU 0QQ0Q Q0

Please post this coupon together with your cheque P.O. to: Nexus Subscription Department, Tower House, Sovereign Park, Lathkill Street,
Market Harborough, Leicestershire. LE16 9EF.Please tick this box if you do not wish to receive information from any other companies which
may be of interest to you QO

This offer must close on: 5/7/96 (ET18)




SUPPLIER OF QUALITY USED
TEST INSTRUMENTS
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CONTACT

Cooke International
ELECTRONIC TEST & MEASURING INSTRUMENTS
Unit Four, Fordingbridge Site, Main Road, Barnham,
Bognor Regis, West Sussex, PO22 OEB
Tel: (+44)01243 545111/2 Fax: (+44)01243 542457

P
ae.
.
as

3.0
-
»
»
]
.8
»
o
»
e
3.
e

i

i

_.;-egaf__i,
R TE

it
(13

CONTACT

Cooke International
ELECTRONIC TEST & MEASURING INSTRUMENTS
Unit Four, Fordingbridge Site, Main Road, Barnham,
Bognor Regis, ‘West Sussex, PO22 OEB
Tel: (+44)01243 545111/2 Fax: (+44)01243 542457

NEW MINI CAMERA AND_SPECIAL OFFERS

New mini walerproof TV camera 40x40x15mm
requires 10 to 16 volts al 120m with composite video
output (1o feed into a video or @ TV with a SCART
plug) it has a high resolution of 450 TV lines Vertical
and 380 TV lines honzontal, electronic auto Ins for
nearly dark (1 LUX) to bnght suniight operation and a
pinhole lens with a 92 degree field of view, It focuses
down to a few CM. it is fitted with a 3 wire lead (12v in
nd and video out})

3.57 » VAT = £109.95 or 10+ £89.32 + VAT = £104.95.
High quality stepping motor kits (all including stepping
motors) *Comstep’ independent control of 2 stepping
motors by PC (Via the parallel port) with 2 motors and
software.

[ ——— £67.00 ready built . . ....... £99.00

Software support and 4 digital inputs kit £27.00
power interface 4A kit 36.00
power interface BA kit £46.00

Stepper kit 4 (manual control)-includes 200 step

stepping motor and control circuit .£23.00
Hand held transistor analyser it tells you which lead 1s
the base, the collector and emitter and it it is NPN or

PNP or faulty £33.45
spare 6v battery PR £1.20
LEDs 3mm or 5mm red or green .7p each
yallow ke el R ™ 11p each
cable twes . . .. 1p each £5.95 per 1000
£49.50 -per 10,000

Hechargeable Battenes

AA gHP ) w £0.99
AA 700maH £1.75
€ 2AH witl solder tags £3.60
D 4AH with solder lags .£4.96
1/2AA with solder tags £1.55
AAA (HP16) 1B0mAH oa £1.75
AA 500mAH with soider tags £1.56
C (HP11) 1.8AH £220
D (HP2) 1.2AH £2.60
PP3 8.4V 110mAH £4.95
Sub C with solder tags £2.50
1/3 AA with tags (philps CTV) £1.95

Standard charger charges 4 AA cells in 5 hours or
4Cs or Ds in 12-14 hours + 1xPP3 (1, 2, 3 or 4 cells
may be charged at a time) £5.95
High power charger as above but charges the Cs and
Ds in 5 hours AAs Cs and Ds must be charged in 2s
ords ... £10.95
Nickel Metal Hydryde AA cells high capacity with no
memory. If charged al 100ma and discharged al
250ma or less 1100mAH capacity (lower capacity for
high discharge rates). £3.75
Special offers please check for availability
stick of 4 42 x 16mm nicad batteries 171mmx16mm
dia with red & black leads 4.8v £5.95
5 button cell 6V 280mAh battery with wires (Vana
5x2500K) * £2.45
Shaded pole motor 240Vac 5mm x 20mm shatt 80 x
60 x 55mm excluding the shat £4.95 each
115v ac 80v dc motor 4mm x 22mm shafl 50mm dia x
60 long body (excluding the shaft) it has replacable
thermal fuse and brushes . . £4.95 each £3.95 100+
7 segmen( common anode led display 12mm .£0.45
LM337k T03 case variable regulator £1.95
fee - £1.44 100+
GaAs FET low leakage current S8873 £12,95 each
..... . .£9.95 10+ £7.95 100+
BS250 P channel mosfet £0.45, BC559 transistor .
go £3.95 per 100
BCS547A transistor 3 20 for £1.00
741805 hex invertor £10.00 per 100, used 8748
Microcontrolier £3.50

. QWERTY keyboard 58 key good quality switches new
£6.00

51952 UHF Limiting amplifier LC 16 surtace mounting
package with data sheel . . d
AM27. £1.25 sach 90p 100+, CD4007UB 10p
100+, 6p 1000+

Sinclair light gun terminated with a jack plug and PP3
clip gives a signal when pointed at 50hz flickenng light
with output wave form chart £3.95
DC-DC convertor Reliability model V12P5 12v in Sv
200ma out 300v input to output Isolation with data
£4.95 each or pack of 10 £39.50

Hour counter used 7 digit 240v ac 50Hz £1.45

Airpax A82903-C large stepping moior 14v 7.5' step
270hm 68mm dia bogy 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 S0v bepolar electriytic axial leads 15p each, 7.5p 100+
0.22ut 250v polyester axial leads 15p each, 7.5p 100+
Polypropylene tuf 400vdc (Wima MKP10) 27.5mm
E':,"' 32x29x17mm case 75p each 60p 100+

ihps 123 series solid aluminlum axial lzads
33uf 10v & 2.2uf 40p each, 26p 100+
Philips 108 series long life 22uf 63v axial 30p each
15p 1000+
Multilayer AVX ceramic capachtors all Smm pitch 100v
100pt, 150pf, 220pt, 10.000pf (10n) 10p each, Sp
100+, 3.5p 1000+
500pt compression trimmer 60p
40 uf 370vac motor start capacitor (dialectrol type
containing no pcbs) £5.95 or £49.50 for 10
Solid carbon resistois very low inductance ideal for
RF circuis
27ohm 2W, 68ohm 2W 25p each 15p each 100+ we
have a range of 025w 0.5w 1w and 2w solid carbon
resistors please send SAE for list
P.C. 400W PSU (intel part 201035-001) with standard
motherboard and 5 disk dnve connectors, fan and
mains inlel/outiet connectors on back and switch on
the side (1op for tower case) dims
212x49x149mm axcluding switch £26.50 each
£138.00 for 6
MX180 Digtal muitimeter 17 ranges 10CCvdc 750vac
2Mohm 200mA transistor Hte 9v and 1/5v battery test

AMD 27256-3 Eproms £2.00 each, £1.25 100+
Inmac delux anti-glare static control panal window
siza 228x161mm overalt size 264x200mm held to the
monitor with hook & loop tape pads , . . .£7.95 each
DIP switch 3PCO 12 pin {(ERG SDC-3-023) 60p each
40p 100+
Disk drive boxes for 5.25 disk dnve with room for a
power supply light grey plastic 67x268x247mm £7.95
or £49.50 for 1
Hand heid uitrasonic remote control £3.95
CV2486 gas relay 30 x 10mm dia with 3 wire
terminals will also work as a neon light 20p each or
£7.50 per 100
All products advertised ar new and unused unless
otherwise stated. Wide range of CMOS TTL 74HC
74F Linear Transistors kits rechargeabile batienes
capaciiors tools eic. always in stock.
Please add £1.95 towards P&P, vat inc in all prices
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James Gale

Send your requirements to:

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 information 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).

01442 66551

VARIABLE VOLTAGE
TRANSFORMERS
NPUT 2

0/240V AC 50/60
OUTPUT 0-260V
Price

£31.90 £6.00

(£44.53 inc VAT)
41.15 £7.00

(£56.58 inc VAT)
£59.40 £8.50

(£79.78 inc VAT)
£78.65 £8.50
(£102.40 inc VAT)
39.15

0.5KVA 2.5 amp max
1KVA 5 amp max £
2KVA 10 amp max
3KVA 15 amp max

5KVA 25 amp max £1
(Plus Camiage)
Buy direct from the Importers. Keenest prices in the country
COMPREHENSIVE RANGE OF
TRANSFORMERS-LT-ISOLATION & AUTO
{110-240V Auto transter etther cased with American socket and
mains lead of open frame type. Avallable for immediate delivery.

WIDE RANGE OF XENON FLASHTUBES
Write/Phone your enquires

ULTRA VIOLET BLACK UIGHT
FLUORESCENT TUBES

Aft 40 watt £14.00 (callers onty) {£18.45 inc VAT)

2h 20 watt £9.00 (caliers only) (£10.58 inc VAT)

12m 8 watt €£4.80 + 75p p&p (£6.52 inc VAT

9in 8 wat! £3.96 + 50p p&p {€5.24 mc VAT)

6in 4 wat! £3.96 + 50p p&p {€5.24 inc VAT)

230V AC BALLAST KIT
For ether 6in, 9in or 12in tubes £8.05 + £1.40
p&p {(£8.75 inc VAT)
The above Tubes are sunable tor Forged Bank Note
detection, secunty marking etc.
Other Wave Lengths of U.V. TUBE available please

telephone your enquines.
#

400 WATT UV LAMP
Only £38.00 + £4.00 p&p [£49.35 inc VAT)
160 WATT SELF BALLASTED BLACK
LIGHT MERCURY BULB
Avaitable with BC or ES fitting. Pnce inc VAT
12V D.C. BILGE PUMPS

500 GPH 15 head 3 amp £19 98

1750 GPH 15ft head 9 amp £34.55

Also now available 24V D.C. 1750 GPH 15# head
5 amp £35.55, All designed o be used

& p&p and VAT £25.55
submerged. PRICES INCLUDE P&P & VAT

SKVA ISOLATION TRANSFORMER
As New Ex-aquipment fully shrouded Line Noise Suppression,
Uhra Isolation Transformer with terminal covers and Knock-out
cable entnes Pnmary 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 ¢VAT
ex-warshouse Carmage on request
“BOFFINS SPECIAL™- UNIQUE OFFER

Surplus Precision Medical Unit, intemally in excellent condition.
Designed primanly to efect a precise controllable amount of fluid
tom a medical syringe {latter not supplied). Contans the
lollomngremovable components: Dual Micro Processor Boards
and EPROMS Escap Precision 12V DC Motor with 300:1 Gear
Box and optical encoder coupied o a precision threaded dnve
mechanism. Mains supply with 6 x 1 5V Ni-Cad A.A. cells back-
up. L.C.D. Digtal read-out 17mm high with legends. Audible
waming
These are soid for the dismantling of the exceptionat quality
components, regret no Circuits available,
Ridiculously low price: £20.00 + £4.00 p&p
(£28.20 Incl VAT)

24V DC SIEMENS CONTACTOR
Type 3THB8022 DB 2 x NO and 2 x NC 230V AC 10A contacts
Screw or Din Rail fixing. Size H 120 x W 45 x 0.75mm. Brand
New Price £7.63 incl. P&P and VAT.

240V AC WESTOOL SOLENIODS
TT2 Mod ¥ flat. 1 MAx stroke 1/4 in. Base mounting 1/2in.
siroke 5ibs pull approx. TT6 Mod 1 Rat. 2 Max stroke 1/8 in
Front mounting 1/2m. Front mounting 1/2 in. stroke 15ibs pull
approx. Prioe inci. p&p & VAT, TT2 £5.88, TT6 £8.81. SERIES
400 £7.64.
AXIAL COOLING FAN
230V AC 120mm square X 38mm 3 blade 10 watt Low Noise
fan. Pnce £7.29 inct. PAP and VAT, Other votiages and sizes
availabie from stock. Please telephone your enquiries.
INSTRUMENT CASE
Brand new Manuf. by Imhof L31 x H18 x 19cm deep.
Removeable front and rear pane for easy assembly ol
components Grey lextured fimsh complete with case leet
PnggnﬂB 45 IN?L P&P &VAT 2 off £28 20 Inclusive
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 Tin
long. £14.10 incl. P&P & VAT
GEARED MOTORS

71 RPM 20ib inch torque reversable 115V AC input including
capacitor and transformer for 240V AC operation
Price inc VAT & p&p £27.73

SOLID STATE EHT UNIT
Input 230240V AC, Output approx 15KV. Producing Omm spark.
Buift-in 10 sec tmer Easily modied lor 20sec. 30 sec 10
continuous. Designed for borler igniton Dozens of uses in the
fiedd of ph and electionics. eg supplying neon of argon
fubes etc_Price less case
£8.50 + £2.40 p&p {£12.81 inc VAT) NMS

EPROM ERASURE KIT
Build your own EPROM ERASURE for a fracbon of the pnce of
a made-up unit kit of pans less case includes 12in 8 wah 2537
Angst Tube Ballasl unit, pair of bi-pin leads, neon indicator,
on/off switch, salety microswiich and circunt £15.00 + £2.00 pdp
{£19.98 inc VAT)

SUPER HY-LIGHT STROBE KIT
Desiged for Disco, Theatrical uses etc.
Approx 16 joules, Adjustable speed £50.00 + £3.00 p&p
{62.28 inc VAT)
Case and reflector £24.00 + £3.00 pép (£31.73 inc VAT)
SAE for furiner details #hcluding Hy-LigM and in-
dusirial Strobe Kits.

S| MACHINE WATER PUMP
Brand new 240V AC. fan cooled Can be used for a vanety of
purposes. Inlet 1%in, outlel 1 in, dia. Pnce includes pap & VAT,
£11.20 esch or 2 for £20.50 inclusive
MICROSWITCH
Pye 15 amp chag_?eovet lever microswitch. type $171. Brand
new price 5 for £7.08 inc VAT & p&p

£50 BT INSTRUMENT

FOR ONLY £7.50

We refer to the 8T insulotion fester and mult-meter with which
you can reod insuletion directly in megohms, AC volts up fo 230,
4 ronges of D volts up 1o 500, 3 ranges of milliamps and one
5A range and 3 ranges of resistonce. These are in perfect
candition, bave had very litle use, if ony, tested and fully
quoranteed. (omplete with leads aad prods £7.50, Order Ref
7.5P4, Carrying cose which will take :moll 100k o5 well £2 extra
Postage £3 unless your orde is £25 and over.

J & N Facters
Dept ETI, Pilgrim Works, Stoirbridge Lane, Bolney,
Sussex, RH17 5PA
Telephone: (01444) 881965

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

® TELEKINETIKS

UNLEASH THE POTENTIAL OF YOUR IBM COMPATIBLE PC
RS232 CONTROLLED INTERFACE CARC. WITH APPUCATION NOTES
AND SOFTWARE SELECTABLE BAUD RATES. PROTOTYPING AREA.
ONBOARD VOLTAGE REGULATOR ALL 3KGNALS AVAILABLE VIA 40
WAY I0C CONNECTOR HANDSHAKING 3IGNALS (BOTH WAYS) FOR
CONTROL OF AD. COUNTERS ETC. STANDARD 9 PIN RS232 CABLE
ALSO SUPPLIED £69 (ALL INCLUSIVE)
SOUND AMPLIFIER, FITS INSIDE PC CASE .. . £15 (ALL INCLUSIVE)
ELLIPTIC FILTER SYNTHESIS PACKAGE : L OWHIGH AND BAND PASS
DESIGN MADE EASY. PASSIVE/ACTIVE . 25 (ALL INCLUSVE)
FOR FURTHER DETAILS PHONE. 01782 862099 MAXE CHEQUES
PAYABLE TO B. TELEKI, 8 VICTORIA COURT, BRAMPTON ROAD,

MAYBANK, NEWCASTLE- UNDER-LYME, STAFFORDSHIRE STS 0SL

PCB Design Program. Seatrax
Ranger 2. Version 2.51. Original
discs and manuals. £100.00
01364 73909 Devon.

Showroom open
Monday/Friday

SERVICE TRADING CO

57 BRIDGMAN ROAD, CHISWICK, LONDON W4 5BB
FAX 0181-995 0549 0181-995 1560
ACCOUNT CUSTOMERS MIN, ORDER £10

Ample
Parking Space

Audio, Computer, Communications, Test
& Professional Video Hardware pur-
chased/sold. Stock list available. Please
fing Qty = Discounts; Overseas enquiries
welcome. 9" VGA Mono Monitor 240v ac
cased, tested, may have bums £14.00 ¢/p
£7.00 + vat.

Field Electric Limited, Unit 2 Willows
Link, Stevenage, Herts SG2 8AB

Tel: 01438 353781 Fax: 01438 359397

TURN YOUR SURPLUS
TRANSISTORS, ICS ETC INTO
CASH immediate settiement.
We also welcome the opportunity to quote

for complete 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

SMART CARD PRODUCTS

Smartcards, Readers/Writers,
OEM couplers, Evaluation kits
and more.

EPSILON ELECTRONICS
Brynsengvn. 1A, 0667 Oslo,
Norway TEL/FAX
+4722640810

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 meters, 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.

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

ELECTRONIC

VALVES

CHELMER VALVE
COMPANY
130 NEW LONDON ROAD,

CHELMSFORD

ESSEX CM2 ORG

Tel: 01245 355296

Fax: 01245 490064

For high quality audio valves

THE PARALLEL INTERFACE POWER CARD
by HANDBI Ltd for comphete COMPUTER CONTROL

This could be your mast useful and cheapest computer/PC
*add on™ at only £19.95... ost FREE!
Drives robotics, motor speeds, stepper molors
lamps. refays etc. using its 8x20v/2A outputs.
Many sold already for successful Mode! Railway
Layout control...FULL INSTRUCTIONS supplied!

Send cheque for £19.95 OR S.A.E. for details to:-
HANDD! Lid. (Dept. D), P.O.Box 503, Miton Kevnes, MKS ¢JD.

Cheap Microcontroller System
8Mhz Z80. Program from IBM, no
EPROM needed. 32k RAM battery
backed. 8 digital inputs. 32
analogue inputs. 24 digital outputs.
Can run standalone. Software =
TextEditor/Simulator/Compiler/Du
mper/Reader/Z80 Subs/Help.Min
XT/AT & EGANGA. Software +
circuit £29.95 (Components not
included; cost 30). Send cheque
for £29.95 to: N. Moxham, 23
Anzona Tce, Glenalta SA 5052,
AUSTRALIA.

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 Whart
Industrial Estate, Dymock Road,
Ledbury, Herefordshire, HR8 2HS.

ADVERTISE NOW
BY PHONING JiV

ON 01442 66551

PRINTED CIRCUIT BOARDS

Printed Circuit Boards
manufactured from your sche-
matics or layouts. No minimum
quantity. Phone 01232-473533
anytime or post details to P. Agar,
36 Woodcot Avenue, Belfast BTS
SJA.

ELECTRONICS TODAY INTERNATIONAL

72

SMART CARD PCB’S
Blanks for adult/D2mac etc
Season/eurocrypt int, pcb’s
D2MAC 14 ch cards £25 ea
Or made from your design.
Boards-r-us 0121-321 2436




Start training now with the specialists for
the following courses. Send for our
brochure — without obligation or
Telephone us on 01626 779398  enosms

Telecomms
Tech C&G 2710

Radio Amateur
Licence C&G

] Micro-

processor

Introduction to
Television

Name

Radio & Telecommunications Correspondence School
12 Moor View Drive, Teignmouth, Devon TQ14 S9UN

PC Electronic, Technical and
Scientific Programs low  cost
specialist library. Descriptive
catalogue available priced at
£2.50. Comes with £2.00 off
money voucher to place against
your first order. Phone/Fax for your
catalogue from PDSL, Wins-
ocombe House, Beacon Road,
Crowborough Sussex TN6 1UL
Tel: 01892 663298 Fax: 01892
667473.

!s‘l‘llr ASTRA Desk Top Accounting|

Overture - inwang Salo, hurchases, Nominal, VAT, esc

S&S Systems Ltd, Bretton Court, Manor Road, Wales
Sheffieid, 531 8PD, UK. (sofware ra 2nd) Apple dealers)
Tel: (01909) 773399 * Fax: (01909) T73643 = 1 Code: (+44 1909)

Premier- plus suck, jobs, EFOS, fscudes, Senal No, o
Professional - pus sul-CaroncyDeptiLocson, e

PIC MICROCONTROLLER COURSE

at the
Alsager Campus
of The Manchester Metropolitan University

Dates: Priday 17 May 1996, Wednesday 12 June 1996, Thursday 11 July 1996 |
The one day course is designed around the Arzona Microchip PIC16C54.

The cost of the course is £125 whuch includes lunch, course notes, a prototype board,
a 16C54 reprogramable device, assembler software 1o convert text to machine code and
sample project software

For further details and a booking form contact the Course Tutor, Dave Smith on
0161 247 5437 at the Alsager Campus, The Manchester Metropolitan University,
CrewetAlsager Faculty, Hassall Road, Alsager, Stoke-on-Trent, Swaffs ST7 2HL

COMMITTED TO EXCELLENCE IN TEACHING, SCHOLARSHIP AND RESEARCH

High Voltage DC-DC Con-
verters, PCB Mounting, 12/24 volt
Input. Fully encapsulated, ideal for
GEIGER, PHOTOMULTIPLIER
and ION MOTOR experiments.
2kV Unit £19.00 each or 10kV Unit
£49.00 each. Quantity discounts
available direct from manufacturer.
S.A.E. for further information to:-
P.P.S.,, 33B Rowlands Road,
Worthing, W. Sussex, BN11 3JJ.
01903 214100.

SITUATIONS
VACANT

I.T. PERSON Person with DTP
experience for a growing electr-
onics company. You should have
some experience in electronics
components and programming in
Dbase V. You will be assisting In
the production of a corporate
catalogue. The position is full time.

Salary: £12k-15k

Please send your C.V’s to:
Personnel Dept.

BY READING THIS YOU ARE PROVING THAT THIS

Logitron Limited
The Hogarth Centre
Hogarth Lane
London W4 2QN

PAGE WORKS!! TO ADVERTISE IN THIS SPACE
FAX JAMES GALE ON 01442 66998

ELECTRONICS TODAY INTERNATIONAL, CLASSIFIED
ADVERTISEMENT DEPARTMENT, NEXUS HOUSE,
BOUNDARY WAY, HEMEL HEMPSTEAD HP2 7ST.

ET

Rates: Linage 75p per word + VAT minimum 15 words.
Semi-display £10.50 per single column cm plus VAT. No reimbursements for cancellations.
All ads must be pre-paid.

Name. .

Address

Signature .

PLEASE DEBIT MY ACCESS/BARCLAYCARD No.

Expiry Date .

FOR SALE COMPOMNENTS PLANS OTHER - PLEASE STATE
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of info

are thus replacing gazines, libraries
and newspapers. Radio broadcasts from all
over the world can now be received over the
Internet, and will soon be joined by TV
broadcasts. The natural conclusion about
these developments is that physical
newspapers, and magazines, as well as radio
and TV sets, all with rather restricted local
coverage, are on their way out. They will be
replaced by a global information network that
uses optical fibre communications technology
to bring the world to everyone’s doorstep. The
availability of high capacity data
communications will not only affect the media,
information, and entertainment industries; it will
affect every industry, every human activity, and
even the structure of society and the culture
and attitudes of society. What is so
revolutionary about it is that data
communications have shrunk the world in a
way that transportation systems could never
do. Today, and in the future, every part of the
world is, at most, just a few seconds away
from every other part of the world. This means
that if we couple high speed data
communications with virtual reality and robotic
technology it will be possible for any individual
to be instantly ‘transported’ to any other part of
the world. Not just in a visual/auditory way but
with full tactile/sensory feedback and
interactivity with the physical world at the
location to which he has been ‘transported’.
The first steps along this path are already being
taken with the development by the US military
of remote surgery technology which will use
‘robot surgeons’ controlled directly by human

Next Month......

Around the
Corner
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lions in hazardous
The human
systems means
feedback and
get if they were
as the patient,
a few thousand miles
ology can also be
to perform an
of the world without
Or having to travel.
be used by a doctor to
a delicate operation can also
other activity that requires
action with the remote
t. It will make it possible to work in
Ous, or unpleasant environments, such
e bottom of the sea, or in space.
owever, the greatest impact of this type of
technology will be in more mundane activities.
It will, for example, make it far easier to
manufacture products near to the source of
demand for those products even though
certain skills may not be present in the local
workforce. Instead of shipping in expensive
skilled labour, enter virtual manufacturing
systems. This technology could open up new
concepts in manufacturing where small
general-purpose factories fitted with remote
control robotic equipment could be used to
manufacture a very wide range of products for
the local market. By aimost manufacturing to
demand products that are tailored to local
needs, a company could both increase its
sales as well as decreasing transportation and
stock holding costs. A move which could be
bad news for shipping companies and airlines.
Airlines, and the traditional tourist industry
could also be hit if this sort of technology was
applied to the leisure industry. Imagine being
able to go to an entertainment complex which
could offer you the choice of visiting the Moon
or Mars, swimming with sharks off the Barrier
Reef, walking to the North Pole, or through the
Amazon jungle. Experiences which, thanks to
that combination of communications, virtual
reality and robotics, would seem completely
real and totally unique, not a theme park
scripted experience. An experience where you
were interacting with the real world, just as if
you were physically there. This type of virtual
tourism is being planned right now, and is
probably just a few years away from being
commercially available. Without a doubt
communications is the key to the future.
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MIXED-MODE SIMULATION.
THE POWER OF VERSION 4.

New

\JerS\o“ 4

>P.
: i3
Analog, Digital & 13
Mixed Circuits N
Eectronics Workbench )
Version 4 is a fully integrated by
schematic capture, simulator E%
and graphical waveform §°
generator. It is simple to 3'1
mix analog and digital parts §7»'
in any combination. §g
i
Design and Verify k)
Circuits... Fast!
Electronics Workbench'’s

simple, direct interface
helps you build circuits

in a fraction of the time.
Try ‘what if’ scenarios and
fine tune your designs
painlessty.

Electronics

Workbe

The electronics

More Power
Simulate bigger and more
complex circuits. Faster.
On average, Electronics
Workbench Version 4 is
more than 5 times faster
than Version 3.

More Parts
Multiple parts bins
contiain over twice the
components of
Version 3.

More Models

Over 350 real world analog
and digital models are
included free with
Electronics Workbench.
And, if you need more, an
additional 2,000 models
are available.

Incredibly Powerful. Incredibly Affordable.

With over 20,000 users world-wide, Electronics
Workbench has already been tried, tested and accepted

If you need mixed-mode power at a price you
can afford, take a look at this simulator and
graphical waveform generator that mixes analog
and digital with ease.
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True mixed-mode simulation: Simultaneous AM transmission
digitization and pulse-code modulation of a signal.
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nvaluable tool to design and verify analog and
circuits. With Version 4 true mixed-mode

simulation is now a reality with incredible simplicity.

Electronics Workbench™

The electronics lab in a computer™

Order Now! Just £199*

44-(0)1203-233-216

Robinson Marshall (Europe) Plc

Nadella Building, Progress Close,
Leofric Business Park,

Coventry, Warwickshire CV3 2TF
Fax: 44 (0)1203 233-210

E-mail: rme@cityscape.co.uk

Shipping charges UK £5.99. All prices are plus VAT

All trade marks are the property of their respective owners
Electronics Workbench is a trademark of Interactive Image
Technologies Lid., Toronto, Canada bof
* 30 Day money-back guarantee
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I
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40 » G S
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All singing All dancing

That'’s the C1D]2600 from Soundlab!
It’s the twin CD for DJ’s that does just
about everything you could possibly

ever need.

It comes as two 2U rack-mount

units, finished in black enamel with
clear legends and large, user-friendly
controls, which are easy to find
and use, even in the lowest light
conditions.

The green LCD displays both

track number and elapsed
time to frame accuracy.
It even gives a visual
reminder should you leave
one of the CD trays open

When you’re looking for a cue
point, you can choose between
two methods offered by a single

concentric wheel. The outer ring

gives shuttle search,
inner portion allows Jog Search.
Once found, a cue point can
be memorised then used
instantly with a single
‘cue’ button

An innovative joy
stick gives you total control
over the comprehensive loop
facilities: simply pushing the stick
upwards memorises the loop start
point and pulling it downwards
marks the end point, giving a single

repeat. Should you then pull
the joystick down during
the loop, it will repeat
continuously.
Left /right movements of
the joystick allow pitch bend.

And the CDJ2600 is as tough

as it is talented.

The robust twin transport has

been designed to survive life on

while the

the road, while damped mechanisms
offer a very high degree of mech
anical isolation, to maximise
playability in any conditions.
High quality sound
reproduction is en-
sured by 16 bit, 8x
over-sampling DAC tech
nology, and ease of set-up is
guaranteed by the unit’s intelligent

design.

All these features for only

£49999

Order Code 51253

For more information call

01702 554161




