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PC PAL VGA TO TV CONVERTER Converts a colour TV into
a basic VGA screen Complete with built in psu. lead and s/ware
£49 95 Ideal for laptops or a cheap upgrade
EMERGENCY LIGHTING UNIT Complete unit with 2 double
bulb floodlights, built in charger and auto switch Fully cased 6v 8AH
lead acid req'd (secondhand) £4 ref MAG4P11
GUIDED MISSILE WIRE. 4,200 metre reel of ultra thin 4 core
insulated cable. 28lbs breaking strain, less than 1mm thick* Ideal
alarms, intercoms. Ashing, dolls house's etc. £14 99 ref MAG15P5
SINCLAIR C6 13" WHEELS Complete with centre bearing
(cydetype), tyre and inner tube £6 ea ref MAG 6P10 Ideal go kart
300v PANELMETER 70X60X50MM. AC. 90 degree scale Good
quality meter £5 99 ref MAG 6P14 Ideal for monitoring mains etc
ASTEC SWITCHED MODE PSU BM41012 Gives +5 © 3 75A.
+ 12©1 5A.-12(5 4A 230/110. cased, BM41012. £5.99ref AUG6P3
TORRODIAL TX 30-0-30 480VA, Perfect for Mosfet amplifiers
etc 120mm dia 55mm thick £18.99 ref APR19.
AUTO SUNCHARGER 155x300mm solar panel with diode and
3 metre lead fitted with a dgarplug 12v2watt £9 99ea ref AUG10P3
FLOPPY DISCS DSDD Top quality 5.25' discs, these have been
written to once and are unused Pack of 20 Is £4 ref AUG4P1
MOD WIRE Perfect for repairing PCB's, wire wrap etc Thin
insulated wire on 500m reels Our price just £9.99 ref APR 10PS.
12v MOVING LIGHT Controller MadebyHella, 6 channels rated
at 9C^atts each Speed control, cased £34 99 ref APR35
ECLATRON FLASH TUBE As used in police car flashing lights
etc. full spec supplied, 60-100 flashes a min £9.99 ref APR10P5.
24v AC 96WATT Cased power supply New £13.99 ref APR14
MILFTARY SPEC GEIGER COUNTERS Unused and straight
from Her majesty's forces £50 ref MAG 50P3
STETHOSCOPE Fully functioning stethoscope. Ideal for listening
to hearts, pipes, motors etc £6 ref MAR6P6
OUTDOOR SOLAR PATH LIGHT Captures sunlight during
the day and automatically switches on a built in lamp at dusk.
Complete with scales lead add battery etc £19 99 ref MAR20P1
ALARM VERSION Of above unit comes with built in alarm and pir
to deter intruders Good value at just £24 99 ref MAR25P4
CLOCKMAKER KIT Hours of fun making your own clock, complete instructions and everything you need £7 99 ref MAR8P2
CARETAKER VOLUMETRIC Alarm, will coverthewhole of the
ground floor against forcred entry Includes mains power supply and
integral battery backup Powerful internal sounder, will take external
bell if req'd. Retail £15(H. ours? £49 99 ref MAR50P1
TELEPHONE CABLE White 6 core 1C0m reel complete with a
pack of 100 dips. Ideal 'phone extns etc. £7 99 ref MAR8P3
IBM PC CASE AND PSU deal base for building your cwn PC
Ex equipment but OK. £9 99 each REF: JUN10P2.
MICRODRIVE STRIPPER Small cased tape drives ideal for
stripping, lots useful goodies induding a smart case, and lots of
components £2 each ref JUN2P3.
SO LA R POWE R LA B SP EC IA L You get TWO 6'x6'Bv 130mA
solarcells. 4 LED's. wire, buzzer, switch plus 1 relay or motor. Superb
value kit just £5 99 REF MAG6P8
SOLID STATE RELAYS Will switch 25A mains. Input 3.5-26v
DC 57x43x21mm with terminal screws £3.99 REF MAG4P10
300 DP IA4 DTP MONITORBrand new but shop sd led so hence
bargain price'TTUECL inputs. 15* landscape, 1200x1664 pixel
complete with circuit diag to help you interface with your projects
JUST £14.99 REF JUN15P2
MU LTICORE CABLE 300 metre red of grey 8 core cable ideal
for 'phones, intercomms, computers, alarms etc Comes in
spedaldispensing container to avoid tangles £15 ref AUG15.
BUGGING TAPE RECORDER Small voice activated recorder,
usesmicro cassette complete with headphones £28 99 ref MAR29P1
U LT RAM IN I BUG M C6mmx3 5mm made by AKG, 5- 12v electret
condenser Cost £12 ea. Our? four for £9.99 REF MAG10P2.
RGB/CGA/EGA/TTL COLOUR MONrTORS 12* in good
condition Back anodised metal case. £79 each REF JUN79
GX4000 GAMES MACHINES eturns so ok for spares or repair
£9 each (no games) REF MAG9P1
C64 COMPUTERS Returns, so ok for spares etc £9 ref MAG9P2
FUSELAGE LIGHTS 3 foot by 4* panel 1/8" thick with 3 panels
that glow green when a voltage is applied Good for night lights.front
panels, signs.disco etc. 50-100v per strip. £25 ref MAG25P2
ANSWER PHONES Returnswith 2 faults, we give youthebitsfor
1 fault, you have to find the other yourself BT Response 200,s £18
ea REF MAG18P1. PSU £5 ref MAG5P12
SWITCHED MODE PSU ex equp. 60w +&/ e5A, -5vQ 5A.
+12v@2A.-12v@ 5A 120/220v cased 245x88x55mm lECinput
socket £6.99 REF MAG7P1
PLUG IN PSU 9V 200mA DC £2.99 each REF MAG3P9
PLUG IN ACORN PSU 19vAC 14w .£2 99REF MAG3P10
POWER SUPPLY fully cased with mains and o/p leads 17v DC
900mA output Bargain price £5 99 ref MAG6P9
ACORN ARCHMEDES PSU +5v@ 4.4A on/off sw uncased,
selectable mains input. 145x100x46mm £7 REF MAG7P2
GEIGER COUNTER KIT Low cost professional twin tube, complete with PCB and components Now only £19 REF AUG19.
9v DC POWER SUPPLY Standard plug in type 150ma 9v DC
with lead and DC power plug, price for two is £2.99 ref AUG3P4.
AA NICAD PACK encapsulated pack of 8 AA nicad batteries
(tagged) ex equip. 55x32x32mm. £3 a pack REF MAG3P11
13.8V 1.9A psu cased with leads Just £9 99 REF MAG10P3
360K 6.26 brand new half height floppy drives IBMcompatible
industry standard. Just £6 99 REF MAG7P3
PPC MODEM CARDS These are high"spec plug in cards made
for the Amstrad laptop computers 2400 baud dial up unit complete
with leads Clearance price is £5 REF: MAG5P1
INFRA RED REMOTE CONTROLLERS Originally made for
hi spec satellite equipment but perfect for all sorts of remote control
projects. Our clearance price is just £2 REF: MAG2
TOWERS INTERNATIONALTRANSISTORGU IDE. A very
useful book for finding equivalent transistors, leadouts, specs etc
£20 REF; MAG20P1
SINCLAIR C6 MOTORS We have a few left without gearboxes

NEW BULL ELECTRONICS STORE IN
WOLVERHAMPTON
SSA WORCESTER ST TEL 0902 22039
Spec is12v DC 3,300rpm £25 ret MAG25.
NEW PRODUCT
200 WATT IN VERTER Converts 10-15v DC into
either 110v or 240v AC. Fully cased
115x36x 156mm, complete with heavy duty power
lead, cigar plug, AC outlet socket.Auto overload
shutdown, auto short circuit shut down, a uto input
over voltage shutdown, auto input under voltage
shutdown (with audible alarm), auto tempcontrol,
unit shuts down if overheated and sounds audible
alarm. Fused reversed polarity protected, output
frequency within 2%, voltage within 10%. A extremely well built unit at a very advantageous
price!!!Price is £64.99 ref AUG65.
UNIVERSAL SPEED CONTROLLER KIT Designed by us for
the C5 motor but ok forany 12vmotorupto30A. Complete with PCB
etc A heat sink may be required £17 00 REF: MAG17
MAINSCABLE Precut black 2 core 2 metre lengths ideal for
repairs, projects etc. 50 metres for £1 99 ref AUG2P7.
COMPUTER COMMUNICATIONS PACK Kit contains 100m
of 6 core cable, 100 cable dips. 2 line drivers with RS232 interfaces
and all connectors etc Ideal low cost method of communicating
betweenPC'soveralongdistance Completekit£15 99 RefMAR16P2
M IN I CYCLOPS PIR 52x62x40mm runs on PP3 battery complete
with shrill sounder Cheap protection at only £5.99 ref MAR6P4.
ELECTRIC MOTOR KIT Comprehensive educational kit includes all you need to build an electnc motor £9 99 ref MAR10P4
VIDEO SENDER UNFT. Transmits both audio and video signals
from either a video camera, video recorder, TV or Computer etc to
any standard TV set in a 100'rangel (tune TVto a spare channel) 12v
DC op Price is £15 REF: MAG15 12v psu is£5 extra REF: MAG5P2
*FM CORDLESS MICROPHONE Small hand held unit with a
500' rangel 2 transmit power levels Reqs PP3 9v battery Tuneable
to any FM receiver Price is £15 REF: MAG15P1
LOW COST WALKIE TALKIES Pair of battery operated units
with a range of about 200' Ideal for garden use or as an educational
toy Price is £8 a pair REF: MAG 8P1 2 x PP3 req'd
'MINATURE RADIO TRANSCEIVERS Apairofwalkietalkies
with a range of up to 2 kilometres in open country. Units measure
22x52x155mm Complete with cases and earpieces. 2xPP3 req d
£30 00 par REF: MAG30 .
COMPOSITE VIDEO KfT. Converts composite video into separate H sync. V sync, and video. 12v DC. £8 00 REF: MAG8P2
LQ3600 PRINTER ASSEMBLIES Made by Amstrad they are
entire mechanical printer assemblies including printhead, stepper
motors etc etc In fact everything bar the case and electronics, a good
stripperl £5 REF; MAG5P3 or 2 for £8 REF: MAG8P3
SPEAKER WIRE Brown 2 core 100 foot hank £2 REF MAG2P1
LED PACK of 100 standard red 5m leds £5 REF MAG5P4
UNIVERSAL PC POWER SUPPLY complete with flyleads,
switch, fan etc Two types available 150w at £15 REF MAG15P2
(23x23x23mm) and 200w at £20 REF: MAG20P3 (23x23x23mm)
■FM TRANSMnTER housed in a standard working 13Aadapter*i
the bug runs directly offthe mains so lasts forever* why pay £700? or
price is £26 REF: MAG26 Transmits to any FM radio
■FM BUG KfT New design with PCB embedded coil for extra
stability. Works to any FM radio 9v battery req'd. £5 REF; MAG5P5
■FM BUG BUILT ANDTESTEDsupenordesigntokit Supplied
to detective agencies 9v battery req'd £14 REF: MAG 14
TALKING COIN BOX STRIPPER originally made to retail at£79
each, these units are designed to convert and ordinary phone into a
payphone The units have the locks missing and sometimes broken
hinges However they can be adapted for their onginal use or used for
something else?' Price is just £3 REF: MAG3P1
100 WATT MOSFET PAIR Same spec as 2SK343 and 2SJ413
(8A. 140v,10C*¥) 1 N channel, 1 P channel. £3 a pair REF; MA63P2
TOP QUALITY SPEAKERS MadeforHIFItelevisionstheseare
10 watt 4R Jap made 4" round with large shielded magnets Good
quality £2 each REF; MAG2P4 or 4 for £6 REF; MAG6P2
TWEETERS 2* diameter good quality tweeter 140R (ok with the
above speaker) 2 for £2 REF: MAG2P5 or 4 for £3 REF; MAG3P4
AT KEYBOARDS Made by Apncot these quality keyboards need
just a small mod to run on any AT, they work perfectly but you will have
to put up with 1 or 2 foreign keycaps! Price £6 REF: MAG6P3
PC CASES Again mixed types so you take a chance next one off the
pile £12 REF:MAG12 or two the same for £20 REF: MAG20P4
HEADPHONESExVirginAtlantic 8pairsfor£2 REF:MAG2P8
PROXMrTY SENSORS These are small PCB's with what look
like a source and sensor LED on one end and lots of components on
the rest of the PCB Complete with flyleads Pack of 5 £3 REF: MAG:
3P5 or 20 for £8 REF; MAG8P4
•SOME OF OUR PRODUCTS MAY BE UNLICENSABLE IN THE UK
BULL ELECTRICAL
250 PORTLAND ROAD HOVE SUSSEX
BN3 5QT
MAIL ORDER TERMS: CASH PO OR CHEQUE
WITH ORDER PLUS £3.00 POST PLUS VAT.
PLEASE ALLOW 7 -10 DAYS FOR DELIVERY
B TELEPHONE ORDERS WELCOME
MHI
TEL: 0273 203500
IvST
FAX: 0273 323077
I
J

SNOOPERS EAR? Original made to clip over the earpiece of
telephone to amplify the sound-it also works quite well on the cable
running along the wall! Price is £5 REF; MAG5P7
DOS PACKS Microsoft version 3.3 or higher complete with all
manuals or price just £5 REF: MAG5P8 Worth it just for the very
comprehensive manual! 5.25' only
DOS PACK MicrosoftversionSOnginal software but no manuals
hence only £3 REF. MAG3P6 5.25" only
PIR DETECTOR Made by famous UK alarm manufacturer these
are hi spec, long range internal units 12v operation Slight marks on
case and unboxed (although brand new) £8 REF: MAG8P5
WINDUP SOLAR POWERED RADIO AM/FM radio complete
with hand charger and solar panel! £14 REF: MAG14P1
MOBILE CAR PHON E£6.99 Well almost' completein earphone
excluding the box of electronics normally hidden under seat Can be
made to illuminate with 12v also has built in light sensor so display
only illuminates when dark Tc<ally convincing! REF MAG6P6
ALARM BEACONS Zenon strobe made to mount on an external
bell box but could be used for caravans etc. 12v operation. Just
connect up and It flashes regularly) £5 REF MAG5P11
FIRE ALARM CONTROL PANEL High quality metal cased
alarm panel 350x165x80mm With key Comes with electronics but
no information sale price 7.99 REF MAG8P6
REMOTE CONTROL PCB Thesearereceiverboardsfor garage
door opening systems Another use? £4 ea REF: MAG4P5
rxir AMORPHOUS SOLAR PANEL 12v 155x310mm
130mA Bargain price just £5 99 ea REF MAG6P12
FIBRE OPTIC CABLE BUMPER PACK 10 metres for £4 99
ref MAG5P13 ideal for expenmenters' 30 m for £12.99 ref MAG13P1
LOPTX Line outputtransformers believed to beforlBM hi res colour
monitors but useful for getting high voltages from low ones! £2 each
REF: MAG2P12 bumper pack of 10 for £12 REF: MAG12P3.
H EATSIN KS (finned) T0220. designed to mount vertically on a peb
50x40x25mm you can have a pack of 4 for £1 ref JUN1P11
WATERPROOF JUNCTION BOX 65mmdia 33mm deep Four
cable entry exit points (adjustable for any size cable) snap fit lid. Ideal
for TV. satellite use. £2 ea ref APR2 or6 for£10 ref APR10P7
BOTH SHOPS OPEN 9-5.30
SIX DAYS A WEEK
INFRARED LASER NIGHT SCOPES
Second generation image intensifier
complete with hand grip attachment
with built in adjustable laser lamp for
zero light conditions. Supplied with
Pentax 42mm camera mount and
normal eye piece. 1.6kg, uses
lxPP3,3xAA's (all supplied )£245+Vat
NEW HIGH PO^ER LASERS
15mW, Helium neon, 3 switchable
wavelengths .63um,1.15um,3.39um
(2 of them are infrared) 500:1 polarizer
built in so good for holography. Supplied complete with mains power
supply.790x65mm. Use with EXTREME CAUTION AND UNDER
QUALIFIED GUIDANCE. £349+Vat.
£££££££WE BUY SURPLUS STOCK££f££f£
TURN YOUR SURPLUS STOCK INTO CASH.
IMMEDIATE SETTLEMENT WE WILL ALSO QUOTE FOR
COMPLETE FACTORY CLEARANCE
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STOCK QUOTATIONS WLLNGLY GIVEN FOR QUANTITIES HIGHER
THOSETOSTATED
3FT XI FT 10WATT SOLAR PANELS
14.5v/700mA
£33.95
(PLUS 52.00 SPECIAL PACKAGING CHARGE)
TOP QUALITY AMORPHOUS SILICON CELLS HAVE ALMOST A
TIMELESS LIFESPAN WITH AN INFINITE NUMBER OF POSSIBLE AP
PLICATIONS, SOME OF WHICH MAY BE CAR BATTERY CHARGING, FOR USE ON BOATS OR CARAVANS, OR ANYWHERE A
PORTABLE 12V SUPPLY IS REQUIRED. REF: MAG34
PORTABLE RADIATION DETECTOR
£49.99
A Hand held personal Gamma and X Ray defector. This unit contains two Geiger Tubes, has a 4
digit LCD display with a Piezo speaker, giving an
audio visual indication. The unit defects high
energy electromagnetic quanta with an energy
from 30K eV to over 1,2M eV and a measuring
range of 5-9999 UR/h or 10-99990 Nr/h. Supplied
complete with nandbook.Ref MAG50.
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Surplus always 1
THE ORIGINAL SURPLUS WONDERLAND!
wanted for cash! |
THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS
THE OFFER OF 1994 !
|
\\
LOW COST PC s - ALL EXPANDABLE - ALL PC COMPATIBLE

Surplus always
wanted for cash!
|

SPECIAL BUY
AT 286
40Mb HD + 3Mb Ram
UMfTED QUAMTTTY only of these 12Mhz HI GRADE 286 systems
Made in the USA to an industrial specification, the system was
designed for reliability The compact case houses the motherboard.
PSU and EGA video card with single 5%" 1.2 Mb floppy disk drive &
integral 40Mb hard disk drive to the front. Real time dock with battery backup is provided as standard. Supplied in good used condition
complete with enhanced keyboard. 640k + 2Mb RAM, DOS 4.01
and 90 DAY Full Guarantee. Ready to Run I
Order as HIGRADE 286
ONLY £149. OO
Optional Fitted extras: VGA graphics card
£29.00
1.4Mb 314* floppy disk drive (instead of 1.2 Mb)
£32.95
NE2000 Ethernet (thick, thin or twisted) network card
£49.00
FLOPPY DISK DRIVES 3.5"- 8"
5.25" from £22.95 - 3.5" from £24.95
Massive purchases of standard 5.25* and 3.5* 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 equipment and are fully tested, aligned and shipped to you with a 90 day
guarantee and operate from standard voltages and are of standard
size. AH are IBM-PC compatible (if 3.5" supported on your PC).
3.5* Panasonic JU363/4 720K or equivalent
£24.95(B)
3.5* Mitsubishi MF355C-L. 1.4 Meg. Laptops only *
E36.95(B)
3.5* Mitsubishi MF355C-D. 1 4 Meg. Non laptop
£29.95(B)
5.25* Teac FD-55GFR 1.2 Meg
£29.95(B)
5.25* BRAND NEW Mitsubishi MF501B 360K
£22.95(8)
* Data cable included in price.
Shugart 800/801 8" SS refurbished & tested
£195.00(E)
Shugart 851 8* double sided refurbished & tested
£250.00(E)
Mitsubishi M2894-63 8* sided swilchable NEW
£250.00(E)
Mitsubishi M2896-63-02U 8* DS slimline NEW
£285.00(E)
Dual 8" drives with 2 mbyte capacity housed in a smart case with
built in power supply. Ideal as exterior drives!
£499.00(F)
HARD DISK DRIVES
End of line purchase scoop! Brand new NEC D2246 8" 85 Mbyle
of hard disk storage! Full industry standard SMD Interface Ultra hi
speed data transfer and access time, replaces Fujitsu equivalent
model, complete with manual. Only
E299.00(E)
3.5' FUJI FK-309.26 20mb MFM l/F RFE
E59.95(C)
3,5- CONNER CP3024 20 mb IDE l/F (or equiv )RFE
£69.95(C)
3 5' CONNER CP3044 40mb IDE l/F (or equiv.)RFE
£99.00(C)
3.5- RODIME R03057S 45mb SCSI l/F (Mac & Acorn) E99.00(C)
5,25* MINISCRIBE 3426 20mb MFM l/F (or equiv.) RFE E49.95(C)
5.25* SEAGATE ST-238R 30 mb RLL l/F Refurb
£69.9S(C)
5 25* CDC 94205-51 40mb HH MFM l/F RFE tested
£89.95(C)
8* FUJITSU M2322K 160Mb SMD l/F RFE tested E19S.00jE)
Hard disc controllers for MFM . IDE, SCSI. RLL etc. from £16.95
THE AMAZING TELEBOX
Converts your colour monitor into a QUALITY COLOUR TV!!
TTl m

The TELEBOX consists of an attractive fully cased mains powered
unit, containing all electronics ready to plug into a host of video monitors made by manufacturers such as MICROVITEC. ATARI,
SANYO, SONY, COMMODORE. PHILIPS, TATUNG, AMSTRAD
and many more. The composite video output will also plug directly
into most video recorders, allowing reception of TV channels not normally receivable on most television receivers* (TELEBOX MB). Push
button controls on the front panel allow reception of 8 fully tuneable
'off air' UHF colour television channels. TELEBOX MB covers virtually all television frequencies VHF and UHF including the HYPERBAND as used by most cable TV operators. A composite video
output is located on the rear panel for direct connection to most
makes of monitor For complete compatibility - even for monitors
without 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
£32.95
TELEBOX STL as ST but with integral speaker
£36.50
TELEBOX MB Multiband VHF-UHF-Cable- Hyperband tuner £69.95
For overseas PAL versions state 5.5 or 6mhz sound specification.
'For cable / hyperband reception Telebox MB should be connected
to cable type socket. Shipping code on all Teleboxes is (B)
FANS & BLOWERS
MITSUBUSHI MMF-D6D12DL 60 x 25 mm 12v DC £4.95 10 / £42
MITSUBUSHI MMF-09B12DH 92 x 25 mm 12v DC £5.95 10 / £53
PANCAKE 12-3.5 92 x 18 mm 12v DC
£7.95 10 / £69
EX-EQUIP 120 x 38mm AC fans - tested specify 110 or 240 v £6.95
EX-EQUIP 80 x 38mm AC fans - tested specify 110 or 240 v £5.95
VERO rack mount 1U x 19* fan tray specify 110 or 240v £45.95
IMHOF B26 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
IC s TRANSISTORS DIODES
OBSOLETE - SHORT SUPPLY - BULK
5,000,000 items EX STOCK
For MAJOR SAVINGS - SAE or CALL FOR LATEST LIST

PC SCOOP
COMPLETE
COLOUR SYSTEM
ONLY £99 00
A massive bulk purchase enables us to bring you a COMPLETE
ready to run colour PC system at an unheard of price!
The Display Electronics PC99 system comprises of fully compatible and expandable XT PC with 256k of RAM, S'A* 360k floppy
disk drive. 12 CGA colour monitor, standard 04 key keyboard.
MS DOS and all connecting cables - just plug in ana go !! Ideal
students, schools or anybody wishing to learn the world of PC's
on anuaran,69d
ultra low,0 budget.
Don't miss this opportunity.
Fu"y 9
' 90 Da^rder „ PC99COL £99-00 (E)
Optional Fitted extras: 640k RAM
£29.00
2nd floppy drive, specify 514* 360k or 3V4* 720k
£29.95
Above prices for PC99 offer ONLY.
VIDEO MONITOR SPECIALS
Multmode monitor 0.28* dot pitch with resolution of
1024 x 768. The mulli mode input allows direct con. nection to a host of computers including IBM PCs in
|1 CGA, EGA, VGA 4 SVGA modes. BBC, COMMODORE (including Amiga 1200), ARCHIMEDES
etc. The H version will also function with the ATARI in
al modes he Hi RES monochrome. Complete with text'
switching for WP use.(possible minor screen bums) Syncs down to 15
kHz. Supplied h EXCELLENT little used condition with fu# 90 day guarantee.
Order as MTS-9600 / H for ATARI
£159.00 (E)
All modes as above Order as MTS-9600 / S
£139.00 (E)
ELECTROHOME ECM-1211SBU 12- VGA multisync monitor with
resolution 640 x 480. Multi input selection; 9pin C6A/ EGA ; 15 pin
VGA or 5 BNC connectors. 0.31 pitch. Compatible with PCs. Amiga.
Atari and others. In good used condition (possible minor screen
bums). 90 day guarantee
£99.00 (E)
KME 10" high definition colour monitors Nice tight 0 28* dot pilch
for superb clarity and modem styling Operates iromp^:
any 15 625 khz sync RGB video source, with RGB
analog and composite sync such as Atari,'
Commodore Amiga. Acorn Archimedes 4 BBC
Measures only 13.5* x 12* x 11* Only £125 (E);
Good used condition. 90 day guarantee
KME 10" at above for PC EGA standard £145.00 (E)
NEC CGA 12* colour IBM-PC compatible High quah
ty ex-equipment fully tested with a 90 day guarantee
In an attractive two tone ribbed qrey plastic case j
measuring 15*L x 13*W x 12*H The front cosmetic ]
bezel has been removed for contractual reasons
Only MS.OOif)
20" 22" and 26" AV SPECIALS
Superbly made UK manufacture. PIL all solid state colour monitors,
complete with composite video & optional sound inputs. Attractive
leak style case. Perfect for Schools. Shops. Disco. Clubs, etc.In
EXCELLENT little used condition with full 90 day guarantee
20"....£135 22"....£155 26"....£185 if)
9" Mono cased. Black & White for CCTV Used /Tested £49.00 (C)
DC POWER SUPPLIES
10,000 Power Supplies Ex Stock
Call for info / list
Power One SPL200-5200P 200 watt (250 w peak).Semi open
frame giving +5v 35a, -5v 1.5a. +12v 4a (8a peak). -12v 1.5a, +24v
4a (6a peak). All outputs fully regulated with over voltage protection
on the +5v output. AC input selectable for 110/240 vac. Dims13' x
5* x 2.5*. Fully guaranteed RFE.
£85.00 (B)
Power One SPL130. 130 watts Selectable for 12v (4A) or 24 v
(2A). 5v © 20A. 4 12v @ 1.5A. Switch mode.New
E59.95(B)
Astec AC-8151 40 watts. Switch mode. +5v © 2.5a +12v © 2a.
-12v © 0.1a. 6-1/4* x 4* x 1-3/4* RFE tested
£22.95(B)
Lambada LYS-PV-12 200 watt swrtch mode.+12V DC © 29a
semi enclosed, 10* x 5* x 5*. RFE and fully tested
£59.95(C)
Conver AC 130 130 watt hi-grade VDE spec.Switch mode.+5v ©
15a,-5v © la.+^v © 6a.27 x 12.5 x 6.5cms.New.
£49.95(C)
Boshert 13090.Switch mode.Ideal for drives 4 system +5v@ 6a,
■f12v © 2.5a. •12v 0 0.5a. -5v 0 0 5a.
£29.95(B)
Farnell G6/40A. Switch mode. 5v 0 40a.Encased
£95.00(C)
SPECIAL INTEREST
INTEL SBC486/133SE Multibus 486 system. 8Mb Ram
£1975
Zeta 3220-05 AO 4 pen HPGL RS232 fast drum plotter
£2100
Avltel
VDA-3100
Video
Distribution
Amps
1
in
92
out
£575
Trio 0-18 vdc bench PSU. 30 amps. New
£470
Fujitsu M3041 600 LPM band printer
£1950
VG Electronics 1035 Decoding Margin Meter Rack
£3750
Andrews LARGE 6 m Satellite Dish + mount (For Voyager') £950
RED TOP IR Heat seeking missile (not armed !!)
POA
Tektronix 1L30 Spectrum analyser plug in
£330
Thurlby LA 160B logic analyser
£375
GEC 1.5kw 115v 6dhz power source
£950
Brush 2Kw 400 Hz 3 phase frequency converter
£850
Anton Pillar 75 kW 400 Hz 3 phase frequency converter
POA
Newton Derby 70 KW 400 Hz 3 phase frequency converter POA
Nikon PL-2 Projection lens meter/scope
£750
Sekonic SD 150H 18 channel digital Hybrid chart recorder £ 1995
HP 7580A A1 8 pen HPGL high speed drum plotter
£1850
Kenwood DA-3501 CD tester, laser pickup simulator
£350
Computar MCA1613APC 16mm auto iris lenses 'C mount £125
Seaward PAT 2000 dual voltage computerised PAT tester £585

Controlled
Laser Video
One of the most amazing surplus deals DlSk PlayOT
that we ever been able to offer you!
The Philips VP410 LaserVision player, in as new condition, unit features full computer control. Plays standard 12* LaserVision disks with
startling visual and audio quality in two channel stereo or morro.
When controlled by a computer, it may also be used as a versatile
high quality storage / retrieval medium. It will play back either
LaserVision CAV (active play) or CLV (Long Play) discs (which covers most types of commercially available video discs). Some of the
many features of this incredible machine are;
RS-232 INTERFACE
RGB / COMPOSITE VIDEO OUTPUT
BNC+SCART INTERFACE
PAL / RGB DECODER
IR+WIRED REMOTE CONTROL
FAST RANDOM ACCESS
5PEC«RLI PURLHRSE only £399.00(F)
BBC Model B APM Board
£100 CASH FOR THE MOST
NOVEL DEMONSTRABLE
APPLICATION
BBC Model B type computer on a board. A major purchase allows us
to offer you the PROFESSIONAL version of the BBC computer at a
parts only price. Used as a front end graphics system on large networked systems the architecture of the BBC board has so many similarities to the regular BBC model B that we are sure that with a bit of
experimentation and ingenuity many useful applications will be found
for this board!! It is supplied complete with a connector panel which
brings all the l/O's to 'D' and BNC type connectors - all you have to
do is provide +5 and +12 v DC. The APM consists of a single PCB
with most major ic's socketed. The ic's are too numerous to list but
include a 6502 / 6512 CPU. RAM and an SAA5050 teletext chip.
Three 27128 EPROMS contain the custom operating system on
which we have no data, On application of DC power the system
boots and provides diagnostic information to the video output. On
board DIP switches and jumpers select the
__^
ECONET address and enable the four extra OnlVJ £29.95
EPROM sockets for user software. Appx.
dims: main board 13* x 10*. I/O board 14* x q »
3". Supplied tested with circuit diagram, ^ 'O' too (B)
data and competition entry form.
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 design^ > J.
er, smoked acrylic lockable front door, full
height lockable half louvered back door and
removable side panels. Fully adjustable internal fixing struts, ready punched for any configo "■ -yf-iftrnffaj uration of equipment mounting plus ready
mounted integral 12 way 13 amp socket
switched mams 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 bays
Overall dimensions are: 77-1/2* H x 32-1/2* D x 22* W Order as:
Rack 1 Complete with removable side panels.
£295.00 (G)
Rack 2 Rack. Less side panels
£175.00 (G)
Over 1000 racks in all sizes from stock I
Call with your requirements.
LOW COST RAM UPGRADES
INTEL 'ABOVE' Memory Expansion Board Full length PC-XT and
PC-AT compatible card with 2 Mbytes of memory on board. Card is
fully selectable for Expanded or Extended (286 processor and
above) memory. Full data and driver disk supplied. In good used
condition fully tested and guaranteed.
nrn nc
Windows compatible. Order as: ABOVE CARD LDy.570(A1)
Half length 8 bit memory upgrade cards for PC AT XT expands
memory either 256k or 512k in 64k steps. May also be used to fill
in RAM above 640k DOS limit. Complete with data.
Order as: XT RAM UG. 256k
£32.95(A1)
512k
£38.95(A1)
t MEG x 9 SIMM 9 chip 120ns only
£29.95(Ali
No Break Uninterruptible PSU's
Brand new and boxed 230 volts 1 KVa uninterruptible power supply
from system from Densei. Model MUD 1085-AHBH. Complete with
sealed lead acid batteries in matching case. Approx lime from interrupt is 15 minutes. Complete with full manual. octc nn
Order as; MUD 1 LO/O.UU(G)
EMERSON ACCUCARD UPS, brand new 8 Bit half length PC compatible card for all IBM XT/AT compatibles. Card provides DC power
to all internal system components in the event of power supply failure The Accusaver software provided uses only 6k of base RAM
and automatically copies ail system, expanded and video memory to
the hard disk in the event of loss of power. When power is returned
the machine is returned to the exact status when the power failed !
The unit features full self diagnostics on boot and is supplied with full
fitting instructions and manual Normal price £109.00
Only £99.00(8) or 2 for £195(0

Issue 12 of £>isp/ai/ tyivs now available - send large SRE - PflCKEP with bargainsi
© The Original
ALL MAIL & OFFICES |
ALL S ENQUIRIES
LONDON SHOP I DISTEL
On line Database
Open Mon-Fri 9.00-5:30
•••••
•••
••
•• •• ••• • ••••
Open Mon-Sat 9:00-5:301 FREE
•
•
•
•
Info
on
1000'8
of
items
Dept
EE.
32
Biggin
Way
•
•
•
•
215 Whitehorse Lane
• • •
V21,V22, V22BIS
• •• • •• •> • •
081679 4414
Upper Norwood
South Norwood
LONDON SE19 3XF
FAX 081 679 1927
LONDON SE25
081 679 1888 I
\-ELECrR0niC5-\ All prices for UK Mainland. UK customers add 17.5% VAT to TOTAL order amount. Minimum order El 0 Bona Rde ac^nt orders a^t^ from GovOTment,
Universities and Local Authorities - minimum account order £50. Carriage charges (A) =£3, (A'l^EAOO IB)=£S S0 (C)-£8.50 (D)^12T)0 (E)-£15TXL
ESTABLISHED Schools,
(F)=£18.00. (G)=CALL. Allow approx 6 days for shipping - faster CALL. Scotland surcharge CALL All goods supplied to our Standard C<^ditKXiso<Sale and
stated guaranteed for 90 days. All guarantees on a return to base basis. All rights reserved to chan^ prices/ specifications
Ordes
as 1S t} 25 YEARS unless
subject to stow Discounts for volume. Top CASH prices paid for surplus goods All trademarks etc acknowledged © Display Electronics 1994 E 4 O E.
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12V, 35W PUBLIC ADDRESS
AMPLIFIER
This audio power amplifier has been designed lo
operate from 12V d.c. and provide up to SSWr.m.s.
power. II is a public address amplifier with a line
output for loudspeaker distribution systems. An output
transformer is used to obtain the 100V line, offering
flexibility lo wind secondaries to individual
requirements. A low impedance winding for direct
loudspeaker connection and two 100 V secondaries for
the line output are recommended. The line outputs are ^ i
normally operated in parallel but if connected in
series, the unit can provide 240V to function as a
converter.
Four inputs are provided, each with a separate
volume control. Two inputs are amplified for signals
from microphones or guitar pickups, while the other
two are for higher level inputs suitable lor CD players,
cassettes etc. A mixer stage combines all four signals
and a fifth potentiometer provides a master volume
control.
The amplifier is fully discrete and uses well-tried
circuitry with an output stage using MOSFETs. Often it
seems that i.c.s must be used wherever possible but
for a transformer output, public address amplifier,
discrete designs can perform adequately, are
inexpensive and usually more serviceable.
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UL TIM A TE SCREEN SA VER
Most laptop computers have sophisticated power management facilities, which shutdown the screen and hard disk
after a period of inactivity to sa ve battery fife. Until recently these facilities ha ve not been a valiable on desktop
computers. Some "Green" PCs are now becoming available, with the aim of reducing power consumption when they
are not actually being used. However, if your existing PC is OK. spending over a thousand pounds on a new one just to
sa ve a few pounds worth of electricity does not make economic sense!
Software screen savers are available, mostly running under Microsoft Windows, but all these do is prevent a static
image burning into the phosphor of the CRT. Indeed some of these are sold more on their amusement value than their
original purpose!
The unit described here takes the screen saver idea to its logical conclusion. If the keyboard and mouse are not used
for a preset period, the monitor is switched off. As soon as you touch the keyboard or mouse, the monitor is switched
back on again. This not only prevents phosphor burn, but also saves electricity. In addition it will reduce the emission of
electromagnetic radiation and positive ions, if these things concern you. Moreover, it costs no more than a screen
saver software package.
If you leave your computer on all the time but only use it tor a few hours each day, this unit could save you over £70
per year in electricity charges.
FOOT-OPERATED DRILL CONTROLLER
This project was designed as an aid to precision drilling work by hand. For example, when drilling p.c.b.s using a
handheld 12V drill, the author has often experienced problems with the drill bit skating across the surface of the board.
This causes off-centre holes, damages the surface of the board and its tracks, andean cause drill bits to break.
The efted is partly due to the high speeds at which such p.c.b. drills operate, typically 15,000 r.p.m. The jerks caused
by the large acceleration when the drill starts are not easily tamed when hand-holding the drill. This project offers some
relief from the problem.
Firstly, it uses a footswitch to start and stop the drill, thus freeing one hand to help stabilise the drill, or to hold the
item being drilled. Secondly, when the footswitch is pressed, the drill speed is gradually allowed to build up to a
presettable maximum speed.
EVERYDAY
with

-.

PRACTICAL

ELECTRONICS
OUR FEBRUARY '95 ISSUE WILL BE PUBLISHED ON FRIDAY, JANUARY 6
Everyday with Practical Electronics. January 1995

SURVEILLANCE
PROFESSIONAL

Mo.

OIJALITY KITS

for

Kits

Whether your requirement for surveillance equipment is amateur, professional or you are just fascinated by this unique area of
electronics SUMA DESIGNS has a kit to fit the bill. We have been designing electronic surveillance equipment for over 12 years
and you can be sure that all our kits are very well tried, tested and proven and come complete with full instructions, circuit
diagrams, assembly details and all high quality components including fibreglass RGB. Unless otherwise stated all transmitters
are tuneable and can be received on an ordinary VHP FM radio.
Genuine SUMA kits available only direct from Suma Designs. Beware inferior imitations!
UTX Ultra-miniature Room Transmitter
UTLX Ultra-miniature Telephone Transmitter
Smallest room transmitter kit in the world! Incredible 10mm x 20mm including Smallest telephone transmitter kit available. Incredible size of 10mm x 20mm!
mic. 3-12V operation. 500m range
£16.45
Connects to line (anywhere) and switches on and off with phone use.
All conversation transmitted. Powered from line. 500m range
£15.95
MIX Micro-miniature Room Transmitter
Best-selling micro-miniature Room Transmitter
TLX700 Mlcro-minlaturs Telephone Transmitter
Just 17mm x 17mm including mic. 3-12V operation. 1000m range
£13.45
Best-selling telephone transmitter. Being 20mm x 20mm it is easier to assemble than [
UTLX. Connects to line (anywhere) and switches on and off with phone use All |
STX Higti-parfomianca Room Transmitter
£13.45
Hi performance transmitter with a buffered output stage for greater stability and range. conversations transmitted. Powered from line 1000m range
Measures 22mm x 22mm including mic. 6-12V operation, 1500m range
£15.45 STLX High-performance Telephone Transmitter
High performance transmitter with buffered output stage providing excellent stability |
VTS00 High-power Room Transmitter
Powerful 250mW output providing excellent range and performance. Size 20mm x and performance. Connects to line (anywhere) and switches on and off with phone use.
40mm. 9-12V operation. 3000m range
£16.45 All conversations transmitted. Powered from line. Size 22mm x 22mm.
1500m range
£16.45
VXT Voice Activated Transmitter
Triggers only when sounds are detected. Very low standby current. Variable sensitivity TKX900 Signalling/Tracking Transmitter
and delay with LED indicator. Size 20mm x 67mm. 9V operation. 1000m range,..£19.45 Transmits a continous stream of audio pulses with variable tone and rate. Ideal for I
signalling or tracking purposes. High power output giving range up to 3000m. Size |
HVX400 Mains Powered Room Transmitter
25mm x 63mm. 9V operation
£22.95
Connects directly to 240V AC supply for long-term monitoring. Size 30mm x 35mm.
500m range
£19.45 CD4O0 Pocket Bug Detector/locator
LEO and piezo bleeper pulse slowly, rate of pulse and pitch of tome increase as you I
SCRX Subcarrier Scrambled Room Transmitter
approach signal. Gain control allows pinpointing of source. Size 45mm x 54mm. 9V |
Scrambled output from this transmitter cannot be monitored without the SCDM decoder operation
!
£30.95
connected to the receiver. Size 20mm x 67mm. 9V operation. 1000m range
£22.95 CD600 Professional Bug Oetoctor/locator
SCLX Subcarrier Telephone Transmitter
Multicolour readout of signal strength with variable rate bleeper and variable sensitivity I
Connects to telephone line anywhere, requires no batteries. Output scrambled so used to detect and locate hidden transmitters. Switch to AUDIO CONFORM mode to
requires SCDM connected to receiver. Size 32mm x 37mm. 1000m range
£23.95 distinguish between localised bug transmission and normal legitimate signals such as
SCDM Subcarrier Decoder Unit for SCRX
pagers, cellular, taxis etc. Size 70mm x 100mm. 9V operation
£50.95
Connects to receiver earphone socket and provides decoded audio output to QTX180 Crystal Controlled Room Transmitter
headphones. Size 32mm x 70mm. 9-12V operation
£22.95
Narrow band FM transmitter for the ultimate in privacy. Operates on 180 MHz and I
requires the use of a scanner receiver or our QRX180 kit (see catalogue). Size
ATR2 Micro Size Telephone Recording interface
£40.95 |
Connects between telephone line (anywhere) and cassette recorder. Switches tape 20mm x 67mm. 9V operation. 1000m range
automatically as phone is used. All conversations recorded. Size 16mm x 32mm. QLX180 Crystal Controlled Telephone Transmitter
Powered from line
£13.45 As per QTX180 but connects to telephone line to monitor both sides of conversat- I
lions. 20mm x 67mm. 9V operation. 1000m range
£40.95 |
QSX188 Una Powarad Crystal Controlled Phone Transmitter
As per QLX180 but draws power requirements from line. No batteries required. Size |
*** Specials **★
32mm x 37mm. Range 500m
£35.95
QRX180 Crystal Controlled FM Receiver
DLTX/DUIX Radio Cotrtrel Switch
Remote control anything around your home or garden, outside lights, alarms, paging For monitoring any of the 'Q' range transmitters. High sensitivity unit. All RF section I
system etc. System consists of a small VHP transmitter with digital encoder and receiver supplied as a pre-built and aligned module ready to connect on board so no difficulty |
£60.95
unit with decoder and relay output, momentary or alternate, 8-way dil switches on both setting up. Outpt to headphones 60mm x 75mm. 9V operation
boards set your own unique security code. TX size 45mm x 45mm. RX size 35mm x
A
build-up
service
is
available
on
all
our
kits
if
required.
90mm. Both 9V operation. Range up to 200m.
Complete System (2 kits)
£50.95 UK customers please send cheques, POs or registered cash. Please add I
Individual Transmitter OLTX
£19.95 £1.50 per order for P&P. Goods despatched ASAP allowing for cheque
Individual Receiver DLRX
£37.95 clearance. Overseas customers send sterling bank draft and add £5.00 per |
MDX-1 HI-FI Micro Droadeactar
order for shipment. Credit card orders welcomed on 0827 714476.
Not technically a surveillance device but a great idea! Connects to the headphone output
of your Hi-Fi, tape or CD and transmits Hi-Fi quality to a nearby radio. Listen to your OUR LATEST CATALOGUE CONTAINING MANY MORE NEW I
favourite music anywhere around the house, garden, in the bath or in the garage and
you don't have to put up with the DJ's choice and boring waffle. Size 27mm x 60mm SURVEILLANCE KITS NOW AVAILABLE. SEND TWO FIRST |
9V operation. 250m range
£20 95 CLASS STAMPS OR OVERSEAS SEND TWO IRCS.

SUMA
DESIGNS

Dept. EE
The Workshops, 95 Main Road,
Baxterley. Near Atherstone,
Warwickshire CV9 2LE
VISITORS STRICTLY BY APPOINTMENT ONLY

4

l'• • " • 1
Tel/Fax:
0827 714476
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Schematic Design

Design RGBs and Schematics quickly
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After schematic capture, components can be
re-arranged prior to manual or automatic
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DESIGNER

2
Standard

None

None
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DESIGNER+

2
Medium

None

Export

20

PRO

8
Fast

Standard Export

30

PR0+

8
Fast

Advanced Export/
Import*

40

*PRO+ can import Gerber files

All versions include an auto-router.
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Telephone or FAX POWERware on 061 449 7101
POWERware, 14 Ley Lane.
Marple Bridge, Stockport,
eKfi cnn UK
'
"

Quickroute 3.0 for Windows 3.1
^'GNER E".00 ^,GcNoE"+J149 ()0
PRO £199.00
PRO+£299.00
All prices exclude post & packing, and V.A.T.
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COMPAC ELECTRONICS
3LWEYL0ND ROAD, DAGENHAM, ESSEX RMS SAB
Tel: 081 984 0831
L.O.P.T. TRANSFORMERS
WIDE RANGE STOCKED.
PHILIPS, FERGUSON etc.
Phone with your requirements.
Amstrad Compact black cap.
Handsets: Amstrad, Toshiba,
LNB £28.
Ferguson, Philips, VIDEO
PLUS handsets (seconds)
Satellite dishes, £24 plus £5,
£25.
post & carr.
Universal Remote Control,
Satellite
cable, 30p mtr.
operates TV, Video, satellite.
We repair Philips hand sets,
F. Connectors, 40p each.
£5.00.
MASPRO LNB FSS,
Video carriages - wide range
1 dB max., £13.33.
stocked.
NOKIA LNB FSS 1-3,
Pinch Rollers.
£13,33.
Video figure eight mains
leads, £1.00.
NOKIA Feed Horns, for offset
R.F. Video leads, 50p.
antenna, £10.67.
SCART to SCART leads,
NOKIA
Electromagnetic,
£2.33.
Polarizers, £6.67.
SCART to SCART leads, all
pins connected, £2,95.
Aerial R.F. cable, RG62,
i.C.S
30p per mtr.
SAA301 OP £3.40.
Aerial R.F. male plugs, 25p
TDA3654 £1.89.
each.
TDA3561A £2.85.
TV on/off switches, £1.50,
TDA3662A£2.85.
most types.
Halogen Lamps, 240V, 500W,
High quality loudspeaker
£2.50.
cable, 50p per mtr.
Miniature Tool Kit,
Servicing Sprays £3.00 most
comprises: side cutters
types.
knife, screwdrivers, £7.00
Please add £1.00 postage & packing, then add VAT 17-5%.

OMNI ELECTRONICS

BTEC
Certificated

o
mmmmmm mm
A T /
O L L E
E C H N

TUTOR
Supported

DISTANCE LEARNING COURSES
The National College of Technology offer a range of
packaged learning short courses for study at home or in
an industrial training environment which carry national
BTEC awards. Study can commence at any time and at
any level enabling you to create a study routine to fit
around existing commitments. Courses on offer include:
Analogue Electronics
Digital Electronics
Fibre/Optoelectronics
Programmable Logic Controllers
Electronic Testing & Fault Diagnosis
Tutor support and BTEC certification are available as
options with no travelling or college attendance required. These very popular courses which are ideal for
vocational training contain workbooks, audio cassette
lecturettes, RGB's, instruments, tools, components and
leads as necessary to support the theoretical and practical training. Whether you are a newcomer to electronics or have some experience and simply need- an
update or certification, there is probably a distance
learning course ready for you. Write or telephone for
details to:
National College of Technology
NCT Ltd., PO Box 11
Wendover, Bucks
Tel: (0296) 624270

SYSTEM 200

174 Dalkeith Road, Edinburgh EH16 5DX ★ 031 667 2611
DEVICE
\

The supplier to use if you're looking
PROGRAMMER

for;A WIDE RANGE OF
★^COMPONENTS AIMED ATTHE ★
HOBBYIST,
★ COMPETITIVE VAT INCLUSIVE ★
PRICES
★ MAILORDER-generally by*
RETURN OF POST
★ FRIENDLY SERVICE ★
"OPEN:
Monday-Thursday 9.15 - 6.00
Friday 9.15-5.00
Saturday 9.30-5.00

SYSTEM
Programs 24, 28, 32 pin EPROMS, EE-PROMS, FLASH
and Emulators as standard, quickly, reliably and at low
cost.
Expandable to cover virtually any programmable part
including serial E2, PALS, GALS, EPLD's and
microcontrollers from all manufacturers.
DESIGN
Not a plug in card but connects to the PC serial or
parallel port; it comes complete with powerful yet easy
to control software, cable and manual.
SUPPORT
UK design, manufacture and support. Same day
dispatch, 12 month warranty. 10 day money back
guarantee.
ASK FOR FREE INFORMATION PACK

1M 1

V7S4

mgp
i
MQP ELECTRONICS Ltd.
Unit 2, Park Road Centre, Malmesbury, Wiltshire, SN16 OBX UK
TEL. 0666 825146 FAX. 0666 825141
GERMANY 089/4602071; NORWAY 0702-17890; ITALY 02 9210 3554
FRANCE (1)69.41.28.01; IRELAND 1-2800395; SWEDEN 08-590-32185;
Also from ELECTROSPEED UK
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SELECTION OF PRODUCTS FROM

LATEST

1995 CATALOGUE - 196 pages of regular lines at low, low prices £2.00
To obtain our latest lists, become a subscriber! Every month we'll send you our newsletter "The
Greenweld Guardian", together with details of new regular & surplus products that have arrived.
PLUS flyers & brochures from our suppliers listing books, records & other goods. All this for just £6
a year! or Go For Gold! - for £12 a year you receive, additionally 5% discount & half price postage!
YUASA

SUPER MICROPHONES

SCART LEAD

All pins connected
AT BARGAIN PRICES!!
Z5961 Shore 527B
- 1.5m long
professional
fist
microphone with push to
Order Code CSL20
talk swrtch. Superb quality
and value with ail these
features:
1100+
•Dynamic
g 1.30
Tnple flex heavy Z5964 Audix HM230S/ract UDM100
H+VAT
duty curt/ cord
professional dynanr"C rmc with on/off switch and £2.00
'Noise canceling
cardioid
characteristics.
5m
lead
with
XLR
skt
tow Impedance
Sealed lead acid batteries
Individually boxed
fitted mic end. Impressive spec! Supplied with PRINTER LEAD
List
Price
is
clip and adaptor, individually boxed.
A number of superb batteries in excellent
Our Price
condition at a substantial discount on an incredible
re:
List Price Our
^ Q Q C!
their new price.
£71.67! £29.95 £44,06 Price 1— I v/ ■ *•/ v/
Z9263 6v lOAh Sze
OUSTANDINO MONITOR OFFER! Z5775 Amazing deal om printer cables Brand
151x101x50mm List 15.04 £9.95
new, individually bagged 25 way D plug to 36 way
Z9264 12V 6Ah Size
Centronics plug. 18m long. You'd normall/ pay
Z9270
12"
paper
white
£10.95
anything up to £6.95 for on of these Our Superdeal
151x103x65mm List 27,82
Z9265 12V 16Ah Size
monitor by Philips, model Price £2.00; 100 1 20; 1k+ 0.99
181x167x76mm List 55,44 £16.95
BM7542 brand new and
Z9261 12V24Ah Size
LOW COST
£24.95
boxed. Composite video and
176x166x125mm Ust 56.67
STORAGE CONTAINERS
Z9262 12V 38Ah Size
audio inputs. Resolution 850
197x165x170mm Lst 86,16 £34.95
lines at centre.
-

SWITCH
MODE PSU's

0600 15 Drawer st or age cabinet 230x160x180mm.
Only £4.60

2^

DIGITAL MULTIMETER
► Input Impedance lOMQ
► 3h digit 15mm LCD display
[
► 32 ranges including 20A ac/dc
► Transistor and diode test
► Continuity test with buzzer and LED
Z5952 Astec SA7GA 3400 7CW urrt +5V 8A. -t-12V ► Rugged yellow case
35A. 12V 1A. -5V07A Price £14.95
► Test leads with shrouded 4mm plugs
► Carrying case
B
► Fuse Protection
► Automatic polarity and zero
Battery and instruction manual included
AC volts:
0-200m-2-20-200-750V»c±0.8%
DC volts:
(>-200m-2-20-2(X>-1000Vdc±0.5%
AC current
Q-20y>200p-2m-20fr>-200m-2A-20Aac£ 1.0%
CD current
0-20vi-200p-2m-20m-200nv2A-20Adc±0.5%
Z5953 HiTRON I^G40-31 4CW i +5V 3A.
Resistance
0-200-2k-20k-200k-2M-2M0Q±0.5%
0.5A. -12V0.5A Price £4.95
Transistor h «
0-1000 NPN/PNP
Dims
176x88x36mm
@ @ © ©
Code No: Y122F
Z59&4 Famefl N055P40I 55W unit »5V 64: +127 34:
• 12V 24 5V 14 Price E8.96
SCOOP PmHUI OF 3.5" HO DISKS
Z5987 Ex-cover disks (only two titles,
one a game, Master of Magic; the
other a business package, Complete
Works Lite) being sold for media
value only.
10 HD 3.5" disks (5 each of
two titles) for just
Z5988 New, branded (Sakura) formatted
HD 3.5" disks
Siiperhl 100 for £49,95

320 16 drawer storage cabinet 220x70(158mm
Only £2.95

7033 Storage box with open cxA cantde^er tray 13
compartments 210<1 TOxSOnm Only £1.99

£29.95

BIG RANGE OF AUDIO
BOOKS FROM TRING A
NAXOS - ASK FOR LIST.

010 Tool & hobby case 360x310x125. Only £5.95
020 Tool & hobby case 385x285x95. Only £5.50
UOUID CRYSTAL DISPUYS
-

Phone Nos: SALES 01703 236363; Technical 325999;
Accounts 231003; Fax (All depts) 236307; FaxOnDemand 236315*
*To Obtain latest lists, info etc, iust dial 01703 236315 from any fax machine and follow instructions.
All 1 off and pack prices include VAT. qty prices do not. P&P £3 per
order (£9.50 next day). Min Credit Card £12; Official_ Orders
min invoice charge £15. Payment
welcome from Education accepted
by cheque, PO. cash, book
tokens.
Access. Visa. Connect. Our
i stores (over
10,000 sq ft) have
VISA enormous stocks.
We are open from
8-5.30 Mon-Sat. Come and see usl

All with H044780 controller (and HD44100 on larger
d< splays)
CODE PART No. SIZE CHAR HT PRICE
Z6482DTLCM1620 16X2 5X7 4.27 £6.00
Z54840 •n.CM2011 20X1 5X7 5 20 £4.60
Z5486D TLCM4021 40X2 5X7 5.20 £9.50
A data sheet is included in the price
Application notes: A 16 page booWet is available, pnce
27D Park Road Southampton S015 3LIQ £2.00 order code Z2842
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£1 BARGAIN PACKS
- List 1
1,000 items appear in our Bargain Packs List request one of these when you next order.
1 x 12V Stepper Motor. 7 5 degree. Order Ref: 910
1x10 pack Screwdrivers. Order Ref: 909.
2x5 amp Pull Cord Ceiling Switches. Brown. Order
Ref: 921.
5 x reels Insulation Tape. Order Ref: 911.
4 x 14mm Bull-races. Order Ref: 912.
2 x Cord Grip Switch Lamp Holders. Order Ref: 913
1 x DC Voltage Reducer. 12V-6V. Order Ref: 916.
1x10 amp 40V Bridge Rectifier. Order Ref 889
Lightweight Stereo Headphones. Moving coil so
superior sound. Order Ref: 896
2 x 25W Crossovers. For 4ohm loudspeakers Order
Ref: 22.
2 x NiCad Constant Current Chargers. Easily adaptable to charge almost any NiCad battery. Order Ref:
30.
18V-0-18V 10VA mains transformer. Order Ref: 813.
2 x White Plastic Boxes. With lids, approx. 3" cube.
Lid has square hole through the centre so these are
ideal for light operated switch. Order Ref: 132.
2 x Reed Relay Kits. You get 8 reed switches and 2
coil sets. Order Ref: 148.
12V-0-12V 6VA mains transformer, p.c.b. mounting.
Order Ref: 938.
1 x Big Pull Solenoid. Mams operated. Has Ya" pull.
Order Ref: 871.
1 x Big Push Solenoid. Mains operated Has Ya" push.
Order Ref; 872.
1 x Mini Mono Amp. 3W into 4 ohm speaker or 1W into
8 ohm. Order Ref: 495.
1 x Mini Stereo 1W Amp. Order Ref:870.
15V DC 150mA p.s.u., nicely cased. Order Ref: 942
1 x In-Flight Stereo Unit is a stereo amp Has two most
useful mini moving coil speakers. Made for BOAC
passengers. Order Ref: 29.
1 x 0-1 mA Panel Meter. Full vision fact 70mm square
Scaled 0-100. Order Ref: 756.
2 x Lithium Batteries. 2 5V penlight size. Order Ref:
874.
2 x 3m Telephone Leads. With BT flat plug. Ideal for
phone extensions, fax. etc. Order Ref: 552.
1 x 12V Solenoid. Has good Ya" pull or could push if
modified. Order Ref: 232.
4 x In-Flex Switches. With neon on/off lights, saves
leaving things switched on. Order Ref: 7.
2 x 6V 1A Mains Transformers. Upright mounting with
fixing clamps. Order Ref: 9
2 x Humidity Switches. As the air becomes damper,
the membrane stretches and operates a micro switch.
Order Ref: 32.
5 x 13A Rocker Switch. Three tags so on/off. or
changeover with centre off. Order Ref: 42.
Mini Cassette Motor. 9V. Order Ref: 944
1 x Suck or Blow-Operated Pressure Switch. Or it can
be operated by any low pressure variation such as
water level in tanks. Order Ref: 67
1 x 6V 750mA Power Supply. Nicely cased with mains
input and 6V output lead. Order Ref: 103A
2 x Stripper Boards. Each contains a 400V 2A bridge
rectifier and 14 other diodes and rectifiers as well as
dozens of condensers, etc. Order Ref: 120
12 Very Fine Drills. For PCB boards etc. Normal cost
about 80p each. Order Ref: 128
5 x Motors for Model Aeroplanes. Spin to start so
needs no switch. Order Ref: 134
6 x Microphone Inserts. Magnetic 400 ohm, also act
as speakers. Order Ref: 139
6 x Neon Indicators. In panel mounting holders with
lens. Order Ref; 180.
1 x In-Flex Simmerstat. Keeps your soldering iron etc
always at the ready. Order Ref: 196
1 x Mains Solenoid. Very Powerful as Ya" pull, or
could push if modified. Order Ref: 199.
1 x Electric Clock. Mains operated Put this in a box
and you need never be late. Order Ref: 211.
4 x 12V Alarms. Makes a noise about as loud as a car
horn. All brand new Order Ref: 221.
2 x (6" x 4") Speakers. 16 ohm 5 watts, so can be
joined in parallel to make a high wattage column.
Order Ref: 243
1 x Panostat. Controls output of boiling ring from
simmer up to boil. Order Ref: 252
2 x Oblong Push Switches. For bell or chimes, these
can switch mains up to 5A so could be foot switch if
fitted in pattress. Order Ref: 263.
50 x Mixed Silicon Diodes. Order Ref: 293.
1x6 Digit Mains Operated Counter. Standard size but
counts in even numbers. Order Ref: 28.
2 x 6V Operated Reed Relays. One normally on. other
normally closed. Order Ref: 48
1 x Cabinet Lock. With two keys. Order Ref: 55.
6Yj Sii 5 Watt Speaker. Order Ref 824
1 x Shaded Pole Mains Motor. V stack, so quite
powerful. Order Ref: 85.
2x5 Aluminium Fan Blades. Could be fitted to the
above motor. Order Ref: 86
1 x Case. 3Ya x 2Yi x 1^ with ISA'socket pins. Order
Ref: 845.
2 x Cases. 2Ya x 2Y4 x I1* with 13A pins. Order Ref:
565
4 x Luminous Rocker Switches. 10A mains. Order Ref:
793.
4 x Different Standard V3 Micro Switches. Order Ref:
340.
4 x Different Sub Min Micro Switches. Order Ref; 313.
8

BARGAINS GALORE
MULTI TESTER. 19 range, ex-Bntish Telecom, reconditioned. These measure AC and DC volts. DC milliamps
and have 3 resistance ranges made to BT specification
and 20,000 opv movement. Complete with test prods,
£8.50. Order Ref: 8 5P3. Carrying case with handle £2
extra
TIME ON SWITCH. Can be set anywhere from 0 to 90
mms with calibrated knobs, £2. Order Ref 2P158
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 Separate
fixing base is included so unit can be put away if
desirable Price £10, Order Ref 10P123.
Vd HORSE POWER 12V MOTOR (Sinclair C5) £29.50.
Order Ref 29 5P1
SPEED CONTROLLER Suitable for the C5 or other DC 12V
motor. Complete kit £18. Order Ref 18P8. already made
£29.50 Order Ref; 29 5P2.
LEAD LAMP. Ideal for motorists, normal handgrip and
hanging hook, takes 60W bulb protected by glass cover £4.
Order Ref: 4P31
ULTRASONIC CAR OR HOUSE ALARM. Operates from its
own battery, nicely cased, is reasonably loud and can be
coupled to external horn. £10, Order Ref 10P76
CLOCK MODULE. 2" LCD display, requires 1 5V battery,
goes back to zero when switched off so ideal for timing
operations, £2. Order Ref 2P307
QUARTZ CLOCK MECHANISMS. Complete with 2 sets of
hands, modern or period, made up ready to work. £3.
Order Ref: 3P111.
12V-6V REDUCER. Plugs into car socket to work radio, etc.
£2. Order Ref 2P318
MAINS AXIAL FAN. Approximately 4x4, top quality German
make (PAPST) £8, Order Ref: 8P35
MINI BLOW HEATER, ikW, ideal under desk etc. but needs
simple case, £5, Order Ref: 5P23
ANOTHER 12V-0V-12V TRANSFORMER is a 50VA and is
suitable for dropping through the chassis or as it is fitted
with 4 pillars it can be mounted above the chassis. Also
should you want a 12V 4A transformer, then this one
should be quite suitable, you use just one half of the
secondary Price £3.50, Order Ref: 3.5P7
0-2A PANEL METER. Circular, approximately lYa"
diameter, ideal for battery charger or for variable voltage
instrument, only £2, Order Ref: 366
POWER CONTROLLER. 0 to 250W, serve as a light dimmer,
very simply mounted through circular hexagonal nut. £2.
Order Ref: 2P362
PHONE LEADS. 3M long with the standard flat BT plug one
end We've got a lot of these and we want to clear them so
are offering 20 leads for £5. Order Ref: 5P246.
0V-20V DC 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
COAL EFFECT HEATER. This is a blow heater with switch
control alongside, made to look like a coal fire. It has a
fibreglass cover with a light underneath (but it doesn't
smoke!) It's on curved iron legs, is free standing and
comes complete with flex, ready to go. It looks quite effective. is very efficient and can easily be moved from room to
room. Two heat settings, price £12.99, plus £5 special
packing. Order Ref: 13P2
INSULATION TESTER WITH MULTIMETER. Internally generates voltages which enables you to read insulation
directly in megohms The multimeter has tour ranges
AC/DC volts. 3 ranges milliamps. 3 ranges resistance and
5 amp range These instruments are ex-British Telecom
but in very good condition, tested and guaranteed OK,
probably cost at least £50. yours for only £7.50 with leads,
carrying case £2 extra. Order Ref: 7 5P4
The same meter but slightly faulty, will not operate on
all ranges, probably repairable We supply diagram, £3,
Order Ref 3P176
TOUCH DIMMERS. 40W-250W. no knob to turn, just finger
on front plate, will give more, or less light, or off Silver
plated on white background, right size to replace normal
switch. £5, Order Ref: 5P230.
LCD 3Y» DIGIT PANEL METER. This is a multi-range
voltmeter/ammeter using the A-D converter chip 7106 to
provide 5 ranges each of volts and amps. Supplied with full
data sheet Special snip price of £12. Order Ref: 12P19
2MW LASER. Helium neon by Philips, full spec £30. Order
Ref: 30P1 Power supply for this in kit form with case is £15,
Order Ref 15P16, or in larger case to house tube as well.
£18, Order Ref: 18P2. The larger unit, made up, tested and
ready to use. complete with laser tube. £69. Order Ref
69P1
PHILIPS 9 HIGH RESOLUTION MONITOR. Black and
white in metal frame for easy mounting Brand new, still in
maker s packing, offered at less than price of tube alone,
only £15, Order Ref 15P1.
15W 8 OHM 8 SPEAKER & 3 TWEETER. Made for a discontinued high quality music centre, gives real hi-fi and
only £4 per pair. Order Ref; 4P57
BUMP'N GO SPACESHIP KIT. A wonderful present for a
budding young electrician. It responds to claps and shouts
and. should it strike an object, it will set off in another
direction. Kit contains all the parts and a youngster should
be able to assemble, but you might have to help with
soldering The assembly instructions are very detailed
and a successful spaceship will result. Price is £8.95 for
the complet kit, Order Ref: 9P9.
SOLAR WORKING MODELS. Non-technical but really
educational, a youngster will get considerable pleasure in
assembling and watching it operate and there won't be
any expensive batteries to buy because they are all solar
powered Ideally, of course, they will work in sunlight but
when the sun isn't shining these will operate quite well
under an electric light bulb. 3 models available: the
Helicopter, Order Ret: 7.5P1. the Monoplane Propeller Aircraft. Order Ref: 7 5P2 and the Antique Horn
Gramophone which plays music. Order Ref 7.5P3. The kits
come complete with pre-cut parts, ready to glue together,
solar cells, glue and all parts necessary to make them
work. Price £7.50 each kit or any 2 for £14 or any 3 for £20.

C1 BARGAIN PACKS
> List 2
This is the C1 Bargain Packs List 2 - watch out for lists
3 and 4 next month.
3 x Battery Model Motors, tiny, medium and large, Order Ref: 35.
2 x Tuning Capacitors for medium wave radios. Order
Ref: 36.
Miniature 12V Relay with low current consuming coil. 2
x 3A changeover contacts. Order Ref: 51.
2 x Ferrite Slab Aerials with medium wave coils. Ideal
for building small radio. Order Ref: 61
2 x 25W 8 OHM Variable Resistors. Ideal for
loudspeaker volume control. Order Ref: 69.
2 x Wirewound Variable Resistors in any of the following values, 18, 35. 50. 100 ohms, your choice. Order Ref:
71.
4 x 30A Procelain Fuse Holders. Make your own fuse
board, Order Ref: 82.
2 x 6Y»" Metal Fan Blades for 5/16" shaft. Order Ref:
86/6 Ya.
Mains Motor to suit the 6Y2" blades, Order Ref: 88
1 x 4.5V 150mA DC Power Supply. Fully enclosed so
quite safe, Order Ref: 104.
10 each red and black small size Crocodile Clips. Order
Ref: 116
15m Twin Wire, screened. Order Ref: 122A
100 Plastic Headed Cable Clips, nail in type, several
sizes. Order Ref: 123.
4 x MES Batten Holders. Order Ref 126
Complete Pocket Size MW Radio, believed OK but not
tested. Order Ref: 133R.
4x2 Circuit Micro Switches 'Licon) Order Ref: 157.
1 x 13A Switch Socket, quite standard but coloured. Order Ref: 164
1 x 30A Panel Mounting Toggle Switch, double-pole, Order Ref: 166
2 x Neon Numicator Tubes, Order Ref 170
100 x 3/8 Rubber Grommets, Order Ref: 181
6 x BC Lamp Holder Adaptors. Order Ref 191
8 x Superior Type Push Switches. Make your own keyboard, Order Ref: 201
Mains Transformer 8V-0V-8V YaA, Order Ref: 212.
2 x Sub Min Toggle Switches, Order Ref: 214
High Power 3" Speaker (11W 8ohm) Order Ref: 246
Medium Wave Permeability Tuner. Its almost a complete radio with circuit, Order Ref: 247.
6 x Screwdown Terminals with through panel insulators. Order Ref; 264
LCD Clock Display, Ya" figures. Order Ref: 329.
10 x Push-On Long Shafted Knobs for Y«" spindle, Order Ref: 339.
2 x ex-GPO Speaker Inserts, ref 4T, Order Ref: 352.
100 x Sub Min 1F Transformers. Just right if you want
coil formers. Order Ref: 360.
1 x 24V 200mA PSU. Order Ref 393.
1 x Heating Element, mains voltage 100W. brass encased. Order Ref; 8
1 x Mains Interference Suppressor. Order Ref: 21.
3 x Rocker Switches. 13A mains voltage. Order Ref: 41.
1 x Mini Uni-Selector with diagram for electronic jigsaw. Order Ref: 56
2 x Appliance Thermostats, adjustable up to 15A. Order
Ret: 65
1 x Mains Motor with gearbox giving 1 rev per 24 hrs.
Order Ref: 89
10 x Round Pointer Knobs for flatted V*" spindles, Order
Ref: 295.
1 x Ceramic Wave Change Switch. 12-pole. 3-way with
%" spindle. Order Ref; 303.
1 x Tubular Hand Mike, suits cassette recorders, etc.
Order Ref: 305
2 x Plastic Stethosets. take crystal or magnetic inserts.
order Ref: 331.
20 x Pre-set Resistors, various types and values. Order
Ref: 332.
6 x Car Type Rocker Switches, assorted. Order Ref: 333.
10 x Long Shafted Knobs for V*" flatted spindles, Order
Ref: 339
1 x Reversing Switch. 20A double-pole or 40A singlepole, Order Ref; 343.
4 x Skirled Control Knobs, engraved 0-10, Order Ref;
355.
3 x Luminous Rocker Switches, Order Ref; 373.
2 x 1000W Tubular Heating Elements with terminal
ends. Order Ref: 376
1 x Mains Transformer Operated NiCad Charger, cased
with leads, Order Ref: 385
2 x Clockwork Motors, run for one hour. Order Ref: 389
Prices include VAT. Send cheque/postal order or ring
and quote credit card number.
Add £3 post and packing.
Orders over £25 post free.
M & B ELECTRICAL
SUPPLIES LTD
Pilgrim Works (Dept. E.E.)
Stairbridge Lane, Bolney,
Sussex RH17 SPA
Telephone: 0444 881965
(Also fax but phone first)
Callers to 12 Boundary Road,
Hove, Sussex.
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Easy to use, low cost data acquisition products that allow your PC to be used as a range of useful test and
measurement instruments, or as an advanced data logger. Easy installation via a parallel port except the
ADC-16 which connects to the serial port. They require no power supply. Take up no expansion slots.
Each comes with a comprehensive manual. Software drivers are included for users who wish to write
their own software. Software supplied on 3.5" disk.
PiCOScope 'Virtual instrument" software. PicoLog
Storage scope with trigger,
timebase, rulers and offset.
Real time spectrum analysis
with min/max frequency and
signal averaging. Multiple
meters on screen (digital and
bargraph). Printer and file
handling support.
NEW SJst- /6 Logic Analyser
Pocket sized 16 channel Logic Analyser
Connects to PC
serial port, ideal
for desktops or
notebooks.
Supplied with
easy to use
software,
power supply
and cables.
High Speed
-up to 50MHz
sampling.
• Internal and
external clock
modes.
S*d?4-t6 with power
•
8K
Trace Buffer.
supply and cables £219

Advanced data logging software
package. Collect store, display
and print data from one sample
per millisecond to one per day.
Record average, min/max or
scaled values (linear, equation,
table look-up). Report types;
monitor (with min/max alarms),
y-t graphs, x-y graphs, tabulation.

NEW /ive- 100 Virtual Instrument

%

Dual Channel 12 bit resolution
• Digital Storage Scope
• Spectrum Analyser
/>
• Frequency Meter
eo
• Chart Recorder
• Data Logger
• Voltmeter
The ADC-100 offers both a high
sampling rate (100kHz) and a high
resolution. It is ideal as a general
purpose test instrument either in the
lab or in the field. Flexible input
ranges (±200mV to ±20V) allows the
unit to connect directly to a wide
variety of signals.
/fD^-tOO with PicoScope £199
with PicoScope & PicoLog £209

MHHSi-nmtSKiH*
/I'd e-to
1 Channel 8 bit
Lowest cost
• Up to 22kHz sampling
• 0 -5V input range
The ADC-10 gives your
computer a single
channel of analog input.
Simply plug into the
parallel port and your
ready to go.

/tve-11
11 Channel 10 bit
• Digital output
• Up to 18kHz sampling
• 0 -2.5V input range
TheADC-11 provides
11 channels of analog
input in a case slightly
larger than a matchbox.
It is ideal for portable
data logging using a
"notebook" computer.
/fDC-t t with
with
PicoScope £85
PicoScope £49
PicoScope &
PicoScope &
PicoLog £95
PicoLog £59
Carriage UK free. Overseas £6
Oscilloscope Probes ( xl, xlO ) £10
Existing ADC 10/11/12/100.users can add PicoLog for £25

ADe-ie
8 Channel 16 bit+sign
• Highest resolution
• 2Hz sampling - 16bit
• ± 2.5V input range
The ADC-16 has the
highest resolution of the
range, it is capable of
detecting signal changes
as small as 40 pV. Pairs
of input channels can be
used differentially to
/fDe-JZ with reject noise. Connects to
PicoScope £85 serial port.
/ve-te
PicoScope &
withPicoLog £115
PicoLog £95

ADe-t2
1 Channel 12 bit
• High resolution
• Up to 17kHz sampling
• 0 -5V input range
The ADC-12 is similarto
the ADC-10 but offers an
improved 12 bit (1 part
in 4096) resolution
compared to the ADC10's 8 bit (1 part in 256).

ADC-10 Simply plug into the parallel port
and your ready to go.

Pico Technology Ltd. Broadway House, 149-151 St Neots Rd, Hardwick, Cambridge. CBS 7QJ
Tel: 01954-211716
Fax: 01954- 211880
m

wsm
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135 Hunter Street
All Prices
Burton - on - Trent
^555
include V.A.T.
Staffs. 0514 2ST
mmmmm
Add £3.00 per
ELECTRON
L T D
C S
Tel 0283 565435 Fax 546932 EE151 order p &p
SHOP OPEN 9-5 MOIM-FRI. CLOSED SAT — OFFICIAL ORDERS WELCOME

MAGENTA

EPE MICROCONTROU-ER1
P.I. TREASURE HUNTER'
The latest MAGENTA DESIGN - highly 1
stable & sensitive - with jiC control '
of all timing functions and advanced I
pulse separation techniques,
|
• New circuit design 1994
• High stability
drift cancelling
' • Easy to build
I & use
' • No ground
I effect, works
I in sea water
• Detects gold, I
I
silver, ferrous & I
non-ferrous
|
I
metals
I • Efficient quartz controlled
microcontroller pulse generation.
I • Full kit with headphones & all
hardware
LKIT_847_—£63.95j
DIGITAL LCD THERMOSTAT
A versatile thermostat using a thermistor probe and
having an l.c.d. display. MIN/MAX memories, -10
to 110 degrees Celsius, or can be set to read in
Fahrenheit, individually settable upper and lower
switching temperatures allow close control, or alternatively allow a wide dead band" to be set which
can result in substantial energy savings when used
with domestic hot water systems. Ideal for greenhouse ventilation or heating control, aquaria, home
brewing, etc. Mains powered. 10A SPCO relay output. Punched and printed case.
KIT 841
£29.95
PORTABLE ULTRASONIC
PEsTSCARER
A powerful 23kHz ultrasound generator in a compact hand-held case. MOSFET output drives a
special sealed transducer with intense pulses via
a special tuned transformer. Sweeping frequency
output is designed to give maximum output without any special setting up.
KIT 842
£22.56
DIGITAL CAPACITANCE
METER
A really professional looking project. Kit is supplied with a punched and printed front panel, case,
p.c.b. and all components. Quartz controlled accuracy of 1%. Large clear 5 digit display and high
speed operation. Ideal for beginners - as the pF, hF
and pF ranges give clear unambiguous read out of
marked and unmarked capacitors from a few pF up
to thousands of pF.
KIT 493
£39.95
ACOUSTIC PROBE
A very popular project which picks up vibrations by
means of a contact probe and passes them on to a
pair of headphones or an amplifier. Sounds from
engines, watches, and speech travelling through
walls can be amplified and heard clearly Useful
for mechanics, instrument engineers, and nosey
parkersl.
KIT 740
£19.98

1000V & 500V INSULATION
TESTER
Superb new design. Regulated
output, efficient circuit. Dualscale meter, compact case. Reads
up to 200 Megohms.
Kit includes wound coil, cut-out
case, meter scale, RGB & ALL
components.
KIT 848
£32.95
MOSFET Mkll VARIABLE BENCH
POWER SUPPLY 0-25V 2-5A
Based on our Mkl design and
preserving all the features,
but now with switching
,
Bi
pre-regulator for much
higher efficiency. Panel
meters indicate Volts and
Amps. Fully variable down to
zero. Toroidal mains transformer. Kit includes punched
and printed case and all
parts. As featured in April
1994 EPE. An essential piece
of equipment.
KIT 845
£64.95
ULTRASONIC PEsTSCARER
Keep pets/pests away from newly
sown areas, fruit, vegetable and
m
flower beds, children's play areas,
patios etc. This project produces
intense pulses of ultrasound
which deter visiting animals.
• KIT INCLUDES ALL
COMPONENTS, PCB & CASE
• EFFICIENT 100V
TRANSDUCER OUTPUT
• UP TO 4 METRES
• COMPLETELY INAUDIBLE
RANGE
TO HUMANS
• LOWCURRENTDRAIN
KITRef. 812
£14.81
'COMSTEP' P C. COMPUTER STEPPING
MOTOR INTERFACE
An exciting project supplied with two 200 step motors, interface board, and easy
to use P C. software
Allows independent control of both motors - speed, direction, number of steps,
and half/full step mode. Connects to computer parallel port. Requires 12V 1A
D C. supply and printer lead.
KIT 846 (with 2 motors)
£62.99 (Printer lead £5.00)
IONISER
A highly efficient mains powered Negative Ion Generator that clears the air by
neutralising excess positive ions. Many claimed health benefits due to the ioniser
removing dust and pollen from the air and clearing smoke particles. Costs virtually
nothing to run and is completely safe in operation. Uses five point emitters.
KIT 707
£17.75
BAT DETECTOR
An excellent circuit which reduces ultrasound frequencies between 20 and 100 kHz
to the normal (human) audible range. Operating rather like a radio receiver the circuit
allows the listner to tune-in to the ultrasonic frequencies of interest. Listening to Bats
is fascinating, and it is possible to identify various different types using this project.
Other uses have been found in industry for vibration monitoring etc.
KIT 814
£21.44

HAMEG HM303 30 MHz
DUALTRACE OSCILLOSCOPES.
COMPONENT CHECKER
Western Europe's best selling oscilloscope - now improved.
It now features 30MHz bandwidth, triggering to 100MHz
and 2mV/div sensitivity.
Sharp bright display on 8 x 10cm screen with internal
graticule. Special component tester built in - allows
capacitors, resistors, transistors, diode, and many other
components to be checked at a glance
As with its predecessor, the QUALITY OF THIS INSTRUMENT IS OUTSTANDING. It is supported with a two year
warranty covering parts and labour. If you are buying an
oscilloscope, this is the one. It costs a fraction more than
some others, but it is far far superior Supplied with test
probes, mains lead, and manual
£392.00 "I" £68.60 VAT Includes FREE
(Cheques must bfidBa.Rril
Next-day delivery
10

EDUCATIONAL BOOKS & PACKS
ADVENTURES WITH ELECTRONICS
The classic book by Tom Duncan used throughout
schools. Very well illustrated, ideal first book for age 10
on. No soldering Uses an S DEC breadboard.
Book SiComponents £28.95, Book only £7.25
FUN WITH ELECTRONICS
An Usborne book, wonderfully illustrated in colour. Component pack allows 6 projects to be built and kept. Soldering is necessary Age 12 on, or younger with adult
help Book & Components £20.88, Book only £2.95
30 SOLDERLESS BREADBOARD PROJECTS
A more advanced book to follow the others. No soldering
Circuits cover a wide range of interests.
Book & Components £30.69, Book only £2.95

rSPACEWRITER
i An innovative and exciting
| project. Wave the wand through
the air and your message appears
Programmable to hold any message
■1 up to 16 digits long. Comes pre-loaded
with "MERRY XMAS". Kit includes
| PCB, all components & tube +
. instructions for message loading.
[_KIT_849_£16,9Ew
12v epr"om"eraser" '
A safe low cost eraser for up to 4 EPROMS at a time
in less than 20 minutes. Operates from a 12V supply
(400mA). Used extensively for mobile work - updating equipment in the field etc. Also in educational situations where mains supplies are not allowed. Safety interlock prevents contact with UV.
KIT 790
£28.51
MOSFET 25V2.5A
POWER SUPPLY
High performance design has made this one of our
classic kits. Two panel meters indicate Volts and
Amps. Variable from 0-25 Volts and current limit
control from 0-2 5A Rugged power MOSFET output stage Toroidal mams transformer.
KIT 769
£56.82
INSULATION TESTER
A reliable and neat electronic tester which checks
insulation resistance of wiring and appliances etc.,
at 500 Volts. The unit is battery powered, simple
and safe to operate. Leakage resistance of up to
100 Megohms can be read easily. A very popular
college project.
KIT 444
£22.37
DIGITAL COMBINATION LOCK
Digital lock with 12 key keypad. Entering a
four digit code operates a 250V 16A relay.
A special anti-tamper circuit permits the relay
board to be mounted remotely. Ideal car immobiliser, operates from 12V. Drilled case, brushed
aluminium keypad.
KIT 840
£19.86
E.E. TREASURE HUNTER
P.I. METAL DETECTOR
MKI
Magenta's highly
developed &
acclaimed design.
Quartz crystal
controlled circuit
MOSFET coil drive.
D C. coupled
amplification.
Full kit includes ^ •KIT INC
PCB, handle, ^
HEADPHONES
case &
search coil. X
•EFFICIENT
CMOS DESIGN
POWERFUL COIL
DRIVE
• DETECTS FERROUS AND
NON-FERROUS METAL-GOLD,
SILVER, COPPER ETC.
• 190mm SEARCH COIL
• NO'GROUND EFFECTKIT 81 5
£45.95

DC MOTOR/GEARBOXES
Ideal for robots, buggies,
and many other mechanical
projects. Min. plastic gearbox
with 1.5-4 5V DC motor
ratios can be set up.
Small type MGS....E4.77
STEPPING MOTORS
For computer control via standard 4 pole unipolar
drivers.
MD381 - miniature 48 steps per rev
£9.15
M D35 «- standard 48 steps per rev
£12.99
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MINI LAB KITS

MICRO LAB KITS

ALL COMPONENTS TO ASSEMBLE
THE EPE MINI LAB.

ALL COMPONENTS TO ASSEMBLE
THE EPE MICRO LAB.

Follow this exciting educational series as
featured in EPE through 1993.
£3.95

A 6502 Microprocessor trainer with many
features. Accompanied by an excellent set
of tutorial articles and a manual.

Components are supplied in packs to keep
ordering simple.

Repair/fault-finding help assured when you
buy your kit from us.

A full MINI LAB consists of ML1, ML3, ML5,
ML6. These are available at a special
combined price of.
£119.95
or less the p.c.b.
ML2, ML3, MLS, ML6 at
£ 109.95
The transformer unit ML4 is also needed....£22.55

Full MICRO LAB kit including PC Board,
EPROM, PAL, & Manual. "
MIC 1
£155.95
(Also available less PCB etc. if required).

Full set of reprints

KIT ML1 MINI-LAB P.C.B. + all components
inclusive of breadboard for
Part 1 (Nov. '92)
£52.45
KIT ML2 All Components for Part 1 less
p.c.b
£41.95
KIT ML3 Power Supply components
£20.95
KIT ML4 Transformer unit
£22.55
KIT MLS L.E.D. Voltmeter, signal
generator, audio amplifier and
555 timer
£35.65
KIT ML6 Logic probe, display, radio
tuner
£18.85
(Note: batteries not included)
All prices include V.A.T. Add £3.00 p&p.
Tel: 0283 565435

Fax: 0283 546932
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Full set of reprints

£3.95

BUILTS TESTED
Full MICRO LAB AS MIC 1 (above)
MIC IB

£189.95

Professionally assembled, inspected,
cleaned and tested. Full back-up service,
spares, etc available.

All prices include VAT. Add £3.00 p&p.
Tel: 0283 565435

Fax: 0283 546932
II

ESR ELECTRONIC COMPONENTS
Station Road, Cullercoats,
Tyne & Wear NE30 4PQ
Tel. 091 251 4363
Fax. 091 252 2296
74LS00 £0.22
74LS01 £014
74LS02 £0 29
74LS03
74LS04 £0.14
£014
74LS05 £0.14
74LS08
£0.23
74LS09 £0 14
74LS10 £0 14
74LS107 £0.23
74LS109 £0.21
74LS11 £017
74LS112 £0.24
74LS113 £0.21
74LS114 £0.21
74LS12 £0.14
74LS122 £0 31
74LS123 £0 31
74LS125 £0.21
74LS126 £0.25
74LS13 £0.14
74LS132 £0.21
74LS133 £0.36
74LS136 £0.16
74LS138 £024
74LS139
25
74LS14 £0
£0 25
74LS145 £0.56
74LS147 £1.26
74 LSI 48 £0 70
74LS15 £0.14
74LS151 £0.25
74LS153 £0 25
74LS154 £0 70
74LS155 £0 25
74LSI 56 £0 36
74LS157 £0.22
74LSI 58 £0.21
74LS160 £0 48
74LS161
£0 32
74LS162 £0 44
74LS163
32
74LS164 £0
£0 26
74LS165 £0 48
74LS170 £0 30
74LS173 £0.24
74LS174 £0.24
74LS175 £024
74LS190 £0.25
74LS191 £0.24
74LS192 £0 42
74LS193 £0 24
74LS195 £0.24
74LS196 £0.24
74LS197 £024
74LS20 £0 16
74LS21 £0 14
74LS22 £0 14
74LS221 £0 40
74LS240
74LS241 £0.32
74LS242 £0.32
£0 32
74LS243
£0 30
74LS244 £0.32
74LS245 £0.36
74LS247 £0,32
74LS251 £0.24
74LS257 £0.24
74LS258 £0.24
74LS26 £0.14
74LS266
74LS27 £0.14
£0 14
74LS273 £0 32
74LS279
£0 25
74LS30 £0.14
74LS32 £0.14
74LS365 £0 21
74LS367 £0.21
74LS368 £021
74LS37 £014
74LS373 £0 32
74LS374 £0.32
74LS375 £0 34
74LS377 £0.32
74LS378 £0 62
74LS38 £0.19
74LS390 £0.25
74LS393 £0 24
74LS395 £026
74LS399 £0 62
74LS40 £0
14
74LS42 £0 25
74LS47 £0 72
74LS51 £0 14
74LS670 £0 69
74LS73
74LS74 £017
25
74LS75 £0
£019
74LS76 £0 25
74LS83 £0 31
74LS85 £0 35
74LS86 £0 20
74LS90 £0 23
74LS92 £0 35
74LS93 £0 25
ENAMELLED
COPPER
WIRE
All 2oz Reels
14 SWG £0 63
16SWG £0.67
18 SWG £067
20 SWG £0 72
22 SWG £0 76
24 SWG £0 80
26 SWG £0 89
28 SWG £0.91
30 SWG £0 93
32 SWG £0.93
34 SWG £0 99
36 SWG £1 04
38 SWG £1 10
40 SWG £1.22

■ 4000 Series!
TRANSISTORS
SOLDERING IRONS
RF CONNECTORS
4000 £0 17 2N1613 £0.31 BC186 £0.33 BD534 £0 47 CA311 E £0 28
Antex Soldering Irons
BNC Solder Plug 50R £093
4001 £0.20 2N1711 £0.26 BC204C £0,72 BD535 £0 50 CA324 £0 35 2716
£4
46
M
12
Watt
£8
18
4002 £0.17 2N1893 £0 29 BC206B £0.72 BD536 £0 65 CA555 £0 25 2732
BNC
Solder Plug 75R £0 96
£4
84 C 15 Watt
£8 18
4006
Crimp Plug 50R £0 68
2N2218A
£0
28
BC207C £0.72 BD646 £0 52 CA741CE £0 28 27128-20
£3
69
G 18Watt
£8 41 BNC
4007 £0.40
£0.18
2N2219A
£0
25
2764-25
£3
00
BC208
£072
BD648
BNC
Crimp
75R £0.68
£0
52
CA747CE
£0
39
4008 £0 31 2N2222A £018 BC209A £0.72 BD650 £0.53 CA3046 £0 37 27C64-25 £3 36 CS 17Watt
£8 31 BNC Solder Plug
Skt
£1 08
4009 £0 19 2N2646 £0 86 BC212 £0 08 BD707 £0 42 CA3080 £0.72 21728-20 £3 15 XS 25Watt
£8
41
BNC
Chassis
Skt
£0.80
4010
23
2N2904A £0 25 BC212L £0 08 BD807 £0 80 CA3130 £0 98 27C128
20 £4
22
ST4 Stand
£2 97 PL259 5 2mm
4011 £0
£0 68
£0
26
27256-20
£4
99
2N2905A
£0
23
BC212LB
£0.08
BDX32
£1
78
35Watt
Gas
Iron
CA3130E
£0
98
£11
58
4012 £0.16 2N2907 £0 20 BC213 £0.08 BDX33C £0.49 CA3140 £0 56 27C256
20
£4
21
PL259
11
mm
£0 62
Gascat' Gas Iron
£15 26 RND UHF socket
£0 24 2N2926 £0 16 BC213LC £0 08 BDX34C £0 50 CA3240 £1 22 27C512
£3
56
4013
£068
Low
Cost
15
Watt
Iron
£3
93
27C010
4014 £0 30 2 N3053 £0 27 BC214 £0 08 BDX53C £0 47 ICL7621 £1 70 6116-10 £6.98
SQR
UHF
socket
£0.45
£3 00 F Plug RG58
53 Desolder Pump
4015
31 2N3054 £0 90 BC214L £0 08 BDX54C £0.50 ICM7555 £043 6264-10 £1£3 06
£0
30
Antistatic
Pump
£4.25
4016 £0
£0
18
2
N
3055
£0
62
BC237B
£0.09
BF180
£0.31 ICM7556 £0 96 62256 10 £5 35 22SWG 0 5Kg Solder £7.40 F Plug RG6
£027
4017 £0 35 2 N 3440 £0.50 BC238C £0.09 BF182 £0.31
£0 25 4164-15 £1.78 18SWG 0 5Kg Solder £6 60 N Plug RG8
4018 £0.27 2N3702 £0 09 BC239C £0 10 BF185 £0.31 LM301A
£1
60
LM348N
£0
31
£2 80 1 mm 3 yds Solder
4019 £0.48 2N3703
£0.10
BF194
19
£0.62 N Socket RG8
£1 40
£0 43 41256-10
4020 £0.31 2N3704
£0.10 BC251
BC252 £0.13
£0 13 BF195 £0
£0 19 LF351N
LF353
£0
42 511000-8
£0,87 BNC Crimp Pliers
£17 44
514256-8 £5.61
£5 61 Desolder Braid
4021 £0.31 2N3705
£0
10
BC261B
£0.24
BF244
£0
35
LM358N
£0.27
4022 £0.32 2N3706
£0.24 BF257 £0 33 LM377 £2 57
2N3771 £0.10
£1 44 BC262B
4023
16 2N3772
£0 33 LM380N £1.12 Photo Resist Aerosol Spray PCB£4 EQUIPMENT
47 Transfer Eraser (Alfac)
£0.55
£1£1 5179 BC267B
BC307 £0.30
£0.10 BF259
4024 £0
£0.21
BF337
36 LM381 £2 70 Developing/Etching Tray
£1£0 35
Opaque
Drafting
Film90g(A4) £0.46/sheet
2N3773
4025 £0.15 2N3819 £0 39 BC308
£0
10
BF355 £0
£0 38
LM386
£0 48
Plastic
Tweezers
55
Tin
Plating
Powder
£12.93
BC327
£0
10
4026
£0
78
BF423
£013
LM387
£1
60
Spatular
£0 70 PCB Polishing Block
£1 84
£0.66
4027 £0 18 2N3820
10
£0
19
LM392N £0 79 Transfer
Drafting
Film(Alfac)
(A4 size) £0.44/sheei
Small Knife + spare blade
£0.39
£0.10 BC328
BC337 £0
£0
10 BF451
4028 £0.22 2N3904
BF459
£0
29
LM393N
£0 28 Clear
Ferric
ChlorideUnit
(0 5Kg)
£2 45 Alfac
Transfers
- full range in stock
£0.10
BC338
£010
BF469
4029 £0 40 2N3905
£0
36
LM748CN
£0
31
UV
Exposure
2x8W
£76
31
How
to
Make
PCBs
BC414C £040
£0.13 BFX29 £0 29 LM1458 £0 26 Etch Resist Pen (High Q)
4030 £0.17 2N3906
£0 78 (Book)
£2.50-No VAT
N4036 £0.10
£0 3157 BC441
4031 £0.70 22N5296
0 1" PITCH
BC461 £0 40 BFX84
BFX85 £0.31
£0 32 LM3900
LM3914 £0.72
BREADBOARD
4033 £0 56 2N5321 £0
£2 70 64mm xSTRIPBOARD
25mm
£0.57
BC463
£0.27
81
mm
x
60mm
£3.30
BFY50
£0
29
4034 £1.24 2N6107 £0 60 aC478 £029
LM3915
£2
70
x 95mm
£0 90 175mm x 42mm
32 BFY51 £0.26 MC3340 £1 60 64mm
£3.74
4035 £0.31 AC126 £0 30 BC479 £0
x 127mm
£0
32
£1.50
175mm x 67mm
£5.56
BFY52 £0 28 MC4558 £0 36 95mm
4040
£0
29
95mm
x
431
mm
AC127
£0.30
BC490
£0
24
£4
80
203mm
x
75mm"
£7.36
BS107
£0.21
NE531
4041 £0 31 AC128 £0 28 BC516 £0.22 BS170 £0.21 NE556N £1 56 119mm x 454mm
£6 20 " Supplied on mounting plate with terminal posts
36
4042 £0.22 AC187 £0 45 BC517 £0 20 BSW66 £1 35 NE567N £0
39 ^1 6mm Thick PHOTO RESIST GLASS FIBRE
4043 £0.28 AC 188 £0 37 BC527 £0 20 BUI 26 £1 70 NE5532 £0
PHOTOSided
RESIST Double
PAPER COMP
£0
80
4044
£0.35
ACY17
Size
£3
84
Single
Sided
BC528
£020
Double
Sided
Single
NE5534
Sided N
£0 60 4x6'
£1£1 82
4046
AD149 £1 67 BC537 £0.20 BU205
£1.58
£1.79
£1.20
£1.47
BU208A
TBA120S
24
£0
90
4047 £0.31
£0
25
AD161 £0 92 BC546C £008 BU326A £1 80 TBA810S £0 68 6x12"
£4
62
£5.15
£346
£4.20
4048
£6
92 BC547C £0.09 BU500 £1 54 TBA820M £0 39 9x12'
£7.77
£5.19
£6.36
4049 £0.28
£0.22 AD162
BC107 £0
£8 93
87
£0.16
BC548C £0.08 BU508A £1 76 TDA2002 £1 04 10x12'
£9 81
£6.78
£8 30
4050 £0.20
12x12"
BC107B
£9
09
£0,15
BC549C
£010
£10
19
£6.83
£8.34
TDA2030
£118
£2
24
4051 £0.43 BC108 £0.13 BC550C £0 10 BU526
COPPER
CLAD
UN-COATED
TL061
£0
35
£1
36
4052 £0.32 BC108A £0 14 BC556A £0.08 BU806
160x100mm £1.94
£2.20
£0.70
£0.74
60 203x114mm
78 TL062 £0
4053
_
16 BC557C £0.08 BUX84
£2.78
£0.72
IRF540 £0
£1 60 TL064
4054 £0.40
56 BC108C
220x100mm £2.52
BC109 £0
£0.17
£2 58
BC558C £008 IRF740
£2
88
£1.00
TL071
CP
£1.05
£0.32
£1
63
4055 £0
£0
34
233x220mm
BC109C
£0
17
£5.67
£6
41
£008 MJ11015 £2 11 TL072CP £0 68 ^233x160mm £3 99
£2.38
£2.52
4060 £0 48 BC114 £0.41 BC559C
£4.41
BC560B
£0.09
£1.75
£189
y
TL074CN
£0
48
MJ11016
£2.11
4063 £0.29 BC115 £0.41 BC637 £0.21 MJ2501 £1 60 TL081
£0.33
4066
£0.24
BC116
£0
41
BC638
£0
21
TL082CP
£0
54
CAPACITORS
■
SWITCHES
£1
80
4067 £1 96 BC118 £0 41 BC639 £0.21 MJ3001
£0 63
MJE340 £0 40 TL084
Ceramic Mini Disc 100 & 63V
3amp 250v 6 4mm <t> mounting
4068 £016
36
£0.21
46
£0 42 TL084CN £0
1 OpFtolOOnF
4069 £0.20 BC132
SPST Toggle
BC134 £0
£0 58
£0 36 BC640
BCY70
£0.21 MJE350
£0 64
MPSA13 £0 12 UA733
1
pF-1
nF
£0.06
1
n2-2n7
£0.07,
4070
£0.17
SPOT Toggle
BC135
£0 60
£0
36
BCY71
£0
20
£0 17 ULN2003
4071 £0.22 BC140 £0 25 BCY72 £0 20 MPSA42
3n3-4n7 £ 0.12,
SPOT
CO
Tog
£0 64
ULN2004 £0.52
£0 48
MRF475 £7 28 ZN414Z
4072 £0 17 BC141 £0 27 BD135 £0 20 TIP121
lOn
&
12n
£0.07
DPDT
Toggle
£0
68
£116
4073 £0 17 BC142 £0 31 BD136 £0 21 TIP122 £0.35
Polystyrene 160V 5% 47pF to 10nF
DPDT CO Toggle
£4
68
£0
76
£0 37 ZN425E
4075
£0
17
BC143
£0
34
BD137
£0
23
47p-2n2
£0.09.
2n7
10n
£0.12
ZN426E
£3
03
DPDT
CO
Toggle
£0
37
4076 £0 30 BC149 £0.21 BD138 £0 22 TIP125
ZN427E £8 82
(biased)
£1.20
£0
40
4077 £0.17 BC154 £0 36 BD139 £023 TIP127
D CONNECTORS
DPDT CO Toggle
46 ZN428E £6
4078 £0.20 BC157 £0.12 BD140 £0 25 TIP132
£6 12
19
Plug
Socket
(biased 1 way)
£1 20
TIP137 £0
£0 46 ZN435E
4081 £0 22 BC159 £0.12 BD150C £0.82 TIP142
9
Pm
£0.29
£0.30
DPDT
mini slide
08 ZN448E £7 50
4082 £0.21 BC160 £0 28 BD165 £0 42 TIP147 £1£112
15 Pm
£0.39
£0 39
Rotary Wafer 1 P 1 2W, 2P 6W, 3P £04W,15
4085 £0.28 BC170 £0.16 BD166 £035 TIP2955 £0 63
15
Pin
H
D
£0.49
£0
90
4P-3W
4086
26 BC170B £0 16 BD187 £0 39 TIP29C £0 31 THYRISTORS
£0 78
23 Pin
£0.40
£0.49
4089 £0
Key Switch SPST
£0 55 BC171 £0.11
£0 40 TIP3055 £0 63 P0102AA £0.30
£2.70
25 Pm
£0.48
£0 50
4093 £0 18 BC171B £0.16 BD201
BD202
Push
to
make
£0.40
£0.25
9
Way
plastic
cover
£0.30
TIP30C
TIC106D
£0.40
31
4094 £0.31 BC172 £0.13 BD203 £0 40 TIP31C £0
to break
15 Way plastic cover
£0.28
£0 33 Push
£0 34 TIC116D £0.66
4095 £0 56 BC172B
£013 BD204 £0.40 TIP32C £0
Push Sqr
23 Way plastic cover
£0 63
£0 36 Latching
4097 £1.20 BC177
£0
18 BD222 £0 40 TIP33C £0 32
TIC126D
£0.77
25
Way
plastic
cover
PCB
Tact
6
x
6mm
£0
36
£0 25
72
BC178
£0.18
BD225
4098
£0.48
£0.42
£0 36
4099 £0 38 BC179 £0.17
BD232
£0
38 TIP41A
£0.08
TIP42C
BD237
£0
38
£0.32
4502 £0 38 BC182
00.5W
25W5%
Series
£0.60/100
48
Leads
£0.32 TIP47
4503
40 BC182L £0
5% CFCFElE12
2 Series
£0.95
100 R8232
£0 08
08 BD238
TIP48 £0
BD240B £0,37
£0.62
4508 £0
Lead Male
25
to Female
9 25
£3 99
99
£1 40 BC182LB
0POTS
25W1%MF
E24
Series
£1.72/100
BC183
£0
08
TIP50
Null
Modem
Lead
Female
25- Female
£2
BD2438
£0.50
£0.53
4510
£0
26
£0 08
08 BD244A £0.53 VN10KM £0 48
Link
Lead
Female
9 to& 25-Female
Female
9 9 & 25 £4
£2
99
4511 £0 56 BC183L
25mmLogdiaor0 Lin
25in470R
shaft 1 MO
£0.42 PC
BC183LB
£0
PC
Link
Lead
Female
9
50
BD246
VN66AF
£1
06
£1
50
4512
£0
32
PRESETS
Enclosed
Horz
BC184 £0 08 BD441 £041 ZTX300 £0 16
Parallel Lead
Printer(allLead
2mMale Male
£5.40
4514 £0 77 BC184L
or
Vert
100R
1
MO
0
15W
£0.15
RS232
pins)
£3.75
£0
08
B0442 £041 ZTX500 £0 16
4515 £0 98
PRESETS Skeleton Horz
RS232 Lead (all pins) Female Male
£3.80
4516 £0.31
TRIACS
BRIDGE RECTIFIERS
orVertlOOR 1M00 1W
£0.11 Centronics
36 Way Lead Male - Male
£4,78
4518 £0.42 Z0105DA
Gender Changers
£042 W005 1 5A 50V
★ PLEASE STATE VALUE REQUIRED *
4520 £0.43 TIC206D £0.65
£0.19
9
Way
D
Mini
Female
to
Female
£1.81
4521 £0.62 TIC226D £0 73 W021 5A 200V
£0.20 DIL SOCKETS
9 Way D Mini Male to Male
£195
4526 £0 40 BTA08-600B £0.99 BR32 3A 200V
£0.36
25 Way
Mini
Female
£2.48
4527 £0 40 TIC236D £096 BR62 6A 200V
£0.64 8 Pm
WayDDDFemale
Mini Female
Male
to toMale
£2.48
£007 Zener Diodes 2V7-33V 925Way
4528 £0 40 DIAC
1004
10A
400V
£1.39
to
Female
£2.33
£0.08
14 Pin
£0.11 BZY88400Mw
£0 20
4529 £0 44
to Male
£2.48
1 3W £0.14 925Way
16 Pin
£0 15 BZX85
4532
32
WayDDMale
Female
to Female
£2.71
HARDWARE
VOLTAGE
1N4001
£006
4534 £0
18 Pin
48 REGULATORS
£0.15 1N4002
Way D Male to Male
£2.71
£0.07 25
T2 Box 75 x 56 x 25mm
£0.82
4536 £2
£1
00
20
Pm
£016
Adaptors
1N4003
£007
T3 Box 75 x 51 x 25mm
£0.82
4538
£0
37
78L05
£0
25
9
Way
Male
to
25
Way
Female
£2.71
Pm
£0 19 1N4004
£0
14 Box 111 x 57 x 22mm
£0.98 24
4541 £0 33 78L12
£0.24
Female
WayFemale
Male
£2.71
£0 07
07 9 Way
28 P.n
£0 22 1N4005
MB1 Box 79 x 61 x 40mm
£1 44 40
78L15
£0.24
4543
£0 46
Way
Male
tototo925Way
£2.71
£0.08 25
P.n
£0.25 1N4006
79L05
MB2
Box
100
x
76
x
41mm
£0
28
4555 £0
34
£1
56
25
Way
DNullMale
36 Female
Way Centronic
£3.88
1N4007
£0
08
£0
28
4556 £0 40 79L12
MB3
Box
118
x
98
x
45mm
25
Way
Modem
Female
£3.02
£1.82
1N5400
£0 09 25 Way Null Modem Male to Female
£0
28 MBS Box 150 x 100 x 60mm £2.50
£3.02
4560 £1 18 79L15
1N5401
£0,09
7805
£0
44
WaySurge
Null Modem
£3.02
4566 £1 96 7812
IN
5402
£0 09 25
£0
38
RS232
ProtectorMale
Maleto Male
- Female
£6.32
4572
ELECTROLYTIC RADIAL CAPACITORS
1 N5404
£0.11 RS232
£0 28
Jumper
Box
MaleMale
to Female
£3.02
4584 £0
£0 25
24 7815
IN
5406
£0.11
7824
£0
38
RS232
Tester
(7
LEDs)
Female
£6.59
4585 £0 32 7905
16V
25V
63V 100V 450V
1N5407
£0.14 Data Switch Boxes
£0 38 047
4724 £0.70 7912
_
IN
5408
£0.05 £007
£0.15 Serial
£0 38
Switch
£9.20
40106 £0.31 7915
--1.0
1N914
£0.05
£0
06
£0
06
£015
38
Switch box
box -- 423 Way
Way A/B
A/B/C
£13.16
40109 £0.50 LM317T £0
1N916
£0.05 £0 06 £0 18
£006 Serial
£0
56 4227
Serial Switch
box
Way
A/B/C/D
£15.15
—
40163 £0 46 LM723
1N4148
£0
05
£0
05
£0
29
£0
08
Serial
Switch
box
Cross
over
£19.69
40174 £0.34 L200CV £1.16 10
£0
BY133
£0.13 Parallel box -2 Way A/6
£11,84
40175 £0 36 LM323K £2 70 22
£0 05
05 £0.05
OA47
£0 05 £0.06
£0.09 £0_08 £0_44
£0
28 Parallel box
3 Way A/B/C/
£17.11
40193 £0 60 LM338K £5 52 47
£0
06
0A90
£0
06
£0.07
£0.11
Parallel
box
4Cross
Wayover
A/B/C/D
£18.43
_
_
100
£0
06
£0
09
OA91
£0
11
£0.10
Parallel
box
£20.42
OPTO DEVICES
__
__
220
£0
09 £0.12 £0 31
OA202
£027 Disks - 3 5 DSDD Disks Pack of 10
£4.56
£0.15
BA157
£0.19
£0.57
£0.10
5mm Red LED
£0.09 470
33 5"
DSDD Disks
Disks Pack
Pack ofof 10
50
£17.95
__
__
_
1000
£0
22
£0
29
BA158
£0
10
5mm Green LED
£0.10 2200
5
DSHD
£6.45
£0 37 £0.57
BA159
£0 10
3 5 DSHD Disks Pack of 50
£28
48
5mm Yellow LED
£0.10 4700
1N4149
£1.11
£0 06
3 5' x-50 Disk Storage Box
£4.26
5mm Orange LED
£0.10
OA200
£0.10
3.5' x 100 Disk Storage Box
£5.45
ELECTROLYTIC AXIAL CAPACITORS
|
3mm Red LED
£0.08
3mm Green LED
£0.12 pF
16V
25V
ORDERING INFORMATION
63V 100V 450V
3mm Yellow LED
£0.13
_
_
£015
3mm Orange LED
£0.13 01047
All prices exclude VAT.
•
£010
£0.10
£019
5mm Flashing Red
£0.50 22
£0.10 £0 10 £0 22
Please add £1.25 carriage to all orders and VAT (17.5%).
5mm Flashing Green
£0.54 4107
£0
09
£0.10
£0
10
£0
34
£0.12 £0 12 £0 12 £0 48
No minimum order charge.
5mm Bi Colour
£0.36
-£0
09
£0.13
£0 17 £1 06
5mm TnColour
'
£0 48 22
Please send payment with your order
£0.10
£0
11
£0
16
£0
20
5mm Plastic Bezel
£0.04 47100
_
£0 10 £0 13 £0 21
PO/Cheques made payable to
3mm Plastic Bezel
£0.05 220
__
£0
13 £0.18
0 3" 7 Segment Display Red
■L ^ ESR Electronic Components VfSA
_
470
£0.21
24 £042
£0 69
1000
common anode
£1.14 2200
£0 33 £0
£0
40
*—* Access & Visa cards accepted
_
£0.52 £0_64 £1 __05
common cathode
£1.14 4700
__
£090
Offical orders from schools & colleges welcome.
CALL IN-OPEN: MON-FRI 8.30-5.00 SAT 10.00-5.00
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BACK NUMBERS
We have recently been carrying out some research into readers' views of EPE. in fact
the process will continue for some time yet, probably culminating in a readers' questionnaire inserted in the issue. To those selected readers who have attended meetings
or interviews, organised by the research company, thanks for your assistance and
forthright views.
One or two points that came out early in the process have already started us thinking
about improvements to the magazine and the first noticeable change can be seen in the
introduction of our Back Numbers page. It appears that some readers are not aware of
the availability of back numbers for EPE. In fact we carry past issues going back about
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Another point which has come out of our research is that a number of readers are not
aware that we can assist if you have problems with one of our projects, or even if you
have a query on electronics theory or circuitry in general (although there are strict
limitations on this general area which 1 will point out later).
If you have built one of our projects and you are having problems we can often
answer brief queries on the 'phone (see above right for the editorial address and 'phone
numbers). If the problem will take some investigation we ask you to write in with full
details (and an s.a.e. please), we can then give the matter some thought and/or ask
the designer to make some suggestions. But, please make sure you have read the
article thoroughly and checked everything carefully before contacting us, also please
read Shop Talk if it is a component buying problem. On the subject of more general
queries not related to published projects, we can often help with these through our
Circuit Surgery column, thanks to our "surgeon" Alan Winstanley. However, it is not
generally possible to produce designs to meet the needs of individual readers and we
cannot undertake to answer queries on commercial equipment or on the modification
of equipment or designs. We are also unable to give advice on the purchase or use of
commercial products.
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readers the postage is £6.00 to everywhere except Australia and Papua New
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READERS' ENQUIRIES
We are unable to offer any advice on the use,
purchase, repair or modification of commercial
equipment or the incorporation or modification of designs published in the magazine.
We regret that we cannot provide data or
answer queries on articles or projects that
are more than five years old. Letters requiring a personal reply must be accompanied by
a stamped self-addressed envelope or a
self-addressed envelope and international
reply coupons. Due to the cost we cannot
reply to queries by Fax.
All reasonable precautions are taken to ensure that the advice and data given to readers is
reliable. We cannot, however, guarantee it and
we cannot accept legal responsibility for it.
COMPONENT SUPPLIES
We do not supply electronic components
or kits for building the projects featured, these
can be supplied by advertisers.
We advise readers to check that all parts are
still available before commencing any project
in a back-dated issue.
We regret that we cannot provide data or
answer queries on projects that are more
than five years old.
ADVERTISEMENTS
Although the proprietors and staff of EVERYDAY with PRACTICAL ELECTRONICS take
reasonable precautions to protect the interests
of readers by ensuring as far as practicable that
advertisements are bona fide, the magazine
and its Publishers cannot give any undertakings in respect of statements or claims made by
advertisers, whether these advertisements are
printed as part of the magazine, or in inserts.
The Publishers regret that under no circumstances will the magazine accept liability
for non-receipt of goods ordered, or for late
delivery, or for faults in manufacture. Legal
remedies are available in respect of some of
these circumstances, and readers who have
complaints should first address them to the
advertiser.
TRANSMITTERS/BUGS/TELEPHONE
EQUIPMENT
We advise readers that certain items of radio
transmitting and telephone equipment which
may be advertised in our pages cannot be
legally used in the UK. Readers should check
the law before buying any transmitting or
telephone equipment as a fine, confiscation of
equipment and/or imprisonment can result
from illegal use or ownership. The laws vary
from country to country: overseas readers
should check local laws.
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Constructional Project

MAGNETIC

FIELD

J

DETECTOR «=

ANDY FUND

—=

How exposed are you to
alternating magnetic fields'? Build
this simple audio/visual detector
to locate any "hot spots " around
your home.
WE are constantly surrounded by
magnetic fields of various types
and strengths. Some, like the
Earth's own field or those from devices
containing permanent magnets, are static
in nature. Modern man. however, is ever
more often exposed to a variety of
alternating magnetic fields of various
frequencies, emanating from the huge
variety of electrical and electronic devices
which now form an integral part of modern
living.
Over the last few years these fields have
became a source of concern to some
people, who feel that constant exposure to
them may constitute a hazard to health. A
vast amount of research on this has been
carried out, much of it by the electricity
authorities who are understandably concerned about the safety of their product,
but to date results have been inconclusive.
However, since these fields cannot
generally be seen, felt or heard, a means of
detecting them may be useful to those who
wish to minimise their exposure to this sort
of risk. The strength of a magnetic field
diminishes rapidly with increasing distance
from the source so, if one knows it is there,
it is relatively easy to avoid spending long
periods close to it.
FIELD EFFECTS
On being told that the author's current
project was a magnetic field detector, a
number of people responded by saying
"You mean from power lines?" Well,
power lines do generate magnetic fields, but
the chief radiation from the National Grid
Company's transmission system is probably electrostatic. A brief explanation of
the difference is in order before proceeding.
Electrostatic fields are produced by voltage. A high voltage applied across an insulator, such as the air between a 400kV
powerline and the ground below, generates
an electrical stress. Minute currents will
14

flow through the insulator, depending upon
its conductivity and the applied voltage. To
detect such a field, electrodes followed by
an amplifier with a very high input impedance would be required.
Electromagnetic fields, on the other
hand, are the magnetic "lines of force"
surrounding the flow of current through a
conductor. These are much increased in
strength if the current is flowing through a
coil where, in effect, the same current is
flowing through lots of conductors, each
adding to the overall field.
In an average house the voltages are
comparatively low, so there will not be
much in the way of electrostatic fields to

worry about. There will usually be plenty
of examples of current-carrying coils, however. often in close proximity to the occupants. Consequently, exposure to alternating magnetic fields, mostly of 50Hz
mains frequency, is likely to be high.
Sources include motors, transformers,
fluorescent lamp chokes and the house
wiring itself, often surrounding the user
on every side. The household electricity
meter should not be forgotten either. This
contains several coils generating magnetic
fields for driving the aluminium disc that
increments the dials, and a considerable
amount of this field escapes into the surrounding space. A recent TV documentary
centred upon the possible hazards of long
periods spent near an electricity meter.
SENSITIVITY
Most of the common magnetic fields can
be detected with this easy-to-use Magnetic Field Detector project. When brought
towards a source of alternating field, it
produces an audio tone of rising volume
and displays a visual indication of relative
strength on a ten-step l.e.d. bargraph. This
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has a "logarithmic" response which compensates for the non-linear relationship
between field strength and distance from
source, and provides coverage of a very
wide range of field strengths. It should be
noted, however, that the instrument is not
calibrated in terms of Tesla values.
At the low end. the instrument is very
sensitive indeed. The lowest l.e.d. normally
flickers as it is carried around with movement relative to the earth's force-field.
When placed against a quartz analogue
watch it pulsed strongly at one hertz, in
time with the field generated by the watch's
internal stepper motor. Since this runs for
over a year on a single tiny battery, the
field being sensed is obviously very weak
indeed.
A useful side-effect is that permanent
magnets within equipment can easily be
detected. So long as the instrument and
magnet are moving relative to each other a
reading appears. As soon as the motion
ceases output stops. Quite small magnets
can be detected at ranges of up to a foot in
this way.
When setting out to design this instrument, the first decision concerned the element to be employed for field sensing. Hall
effect devices were rejected as perhaps
being insufficiently sensitive, leaving a coil
of some kind as the most viable cheap
option.
Plenty of turns were obviously necessary
and experiment suggested that for low-frequency use, something with a large iron
core would be preferable. Excellent results
were obtained using an old relay coil of
about 500 ohms d.c. resistance but these
are not, of course, generally available "off
the shelf ".
A lot of 36s.w.g. wire wound upon a nail
also worked, but not as well as hoped.
Thinner wire might have brought improvement, but would have been difficult to
handle. The characteristics of the iron from
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VISUAL DISPLAY
LOG L.E.O. BARGRAPH
RECTIFIER
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AUDIO DISPLAY
AUDIO TONEGENERATOR
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Fig. 1 Basic block diagram for the Magnetic Field Detector.
which nails are made may not be consistent
either! Finally, a small, cheap transformer
was chosen for the task.
An interesting aspect of this project
has been the discovery of the extent to
which magnetic flux leaks from small transformers. Efficiency in this area is not their
forte! Fortunately, flux leaks into them just
as well as it leaks out, resulting in a most
effective sensor for field detection. They
are even reasonably directional, having
greatest sensitivity in line with the winding
axis.
HOW IT WORKS
A simple block diagram of the project
appears in Fig. 1. The primary winding of
the transformer is used as the signal source,
and is coupled into a high-gain amplifier
with a frequency response extending well
below the normal audio range. This is followed by a rectifier which drives the visual
and audio output circuits.
It will be of interest to know that at one
point the display was going to be a movingcoil meter. This was abandoned when it
was realised that, being an electromagnetic
device, the meter would give rise to all sorts
of feedback instability problems! Its type
and positioning would have been critical.

The full circuit diagram for the Magnetic
Field Detector is shown in Fig. 2. Transformer T1 is the sensor, with the primary
winding used as the input. The "detected"
input signal passes through capacitor C1 to
the inverting input of op.amp ICla which
is configured as an a.c. amplifier having a
voltage gain of about 200 and a frequency
response extending to below 10Hz. Diode
D1 ensures rapid settling when the instrument is first switched on.
The output from ICla is rectified by the
circuit around op.amp IClb, which senses
the peak positive value of the waveform input to it. Resistors R9 and RIO give this
stage a gain of two, so with an a.c. input of
one volt peak-to-peak, with a peak positive
value of 0-5V. produces an output of IV
d.c.
Preset potentiometer VRI facilitates
adjustment of "zero" to just above the
negative supply voltage, close to the
threshold of the first display l.e.d. Resistor
R8 and diode D2 prevent large negative
excursions of the input voltage to IClb
which might otherwise cause unpredictable
results, whilst R11 and C8 reduce ripple,
noise and jitter in the output signal.
Bargraph driver IC3 is an LM3915
which is the "log-scale" version of the
I ON/OFF
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Fig. 2. Complete circuit diagram for the Magnetic Field Detector. The secondary winding of detector " transformer T1 is left
unconnected.
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linear LIVI3194 chip. It has a full-scale
input of about l '25V, as set by an internal
reference voltage generator. Resistor Rl2
sets the current to each illuminated l.e.d. to
about I OmA. The ten outputs of IC3 sink
the ten cathodes (k) of the bargraph l.e.d.
array D4 to Dl3. which has all anodes (a)
connected to the positive supply.
From Rll the signal also goes to IC4
which has a gain of about eight to produce
full output from the peak input signal. The
3130 amplifier IC4 was chosen in order to
obtain the highest output voltage possible,
to generate maximum volume from the
piezo sounder WD1 used for the audio
output. The 3130 output can swing to
within millivolts of either supply rail.
Preset VR2 allows the output of this
stage to be adjusted to the audio threshold.
To turn the voltage into an audio signal,
two CMOS analogue switches. IC5a and
IC5d, connect the input of sounder WD I
alternately to the output of IC4 and to
the negative supply rail at a frequency of
about 4kHz. This results in a signal having
amplitude dependant upon the output voltage from IC4. Analogue switches lC5b and
IC5c are used to form an oscillator for
driving IC5a and IC5d.
Power for the circuit is supplied by a
9V PP3 battery. Regulator IC2 supplies a
steady 5V to IC1 to ensure stable operation. This is also used by the two threshold
adjusters to minimise drift of their settings.
CONSTRUCTION
AND TESTING
All components for this design, including
the display and sounder, are mounted directly onto a printed circuit board (p.c.b.).
So that the design can be fitted into a compact case, with the l.e.d. display protruding
through a hole cut in the side, construction
has been designed to be as "low-profile" as
possible. To protrude through the hole, the
display must stand slightly proud of all the
other components when fitted.
The electrolytic capacitors Cl, C2, C3,
C6 and C7 are all placed horizontally.
Capacitor C6 would still be too high, so a
square hole in the board is provided for it.
Regulator IC2 and capacitor C9 can also
be positioned horizontally if preferred.
Capacitor C8 is a lOOn polyester layer
type. These vary in height according to
their voltage ratings, so if the one to be
used is too tall this may also be placed on
its side. In order to maintain a low profile,
sockets are not used for the i.c.s, which are
soldered directly to the board.
The p.c.b. component layout and full size
copper foil track master pattern are shown
in Fig. 3. This board is available from the
EPE PC S Service, code 923.
Construction should commence with the
fitting of the link wire and the resistors,
presets, capacitors, sounder WD I and the
l.e.d. bargraph-array D4 to DI3. Care
should be taken with the polarities of the
electrolytic capacitors and the diodes, especially with capacitor C9 as the marking on
tantalum beads is often difficult to read.
The anode side of the l.e.d. array, which
should face capacitor C6, should be on
the side of the device carrying the identity
markings but constructors may prefer to
check this before installation as-a mistake
would take time and effort to rectify.
Sounder WD1 and the larger
electrolytics can benefit from a spot of glue
to secure them in place to prevent rattles!
Before any i.c.s are fitted, the circuit can
be powered and checked to ensure that the
supply current taken is negligible. This is
16
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a useful test to verify that everything is
satisfactory so far. If a heavy current is
taken, it could be due to shorts caused
by poor soldering, or incorrect polarity of
capacitors C6 or C9. Following this test,
regulator IC2 can be fitted and the 5V
output of this verified as present and correct. The total drain current should then be
about 4mA.
When op.amp IC1 is soldered into place,
the supply current should rise to about
5mA. The voltage at pin 1, ICla output.

should be about 2-5V. The positive side
of capacitor C7 will be close to 0V. but
should be.adjustable by preset VRI to between 20mV to lOOmV. Touching the circuit input (the positive side of capacitor
Cl) may cause a small voltage increase
across capacitor C7, depending upon the
local "hum" level.
IC3 should be fitted next, noting that it is
oriented the opposite way to the others, i.e.
pin I at bottom right instead of top left.
When the board is first powered, a dot of

I
y
m
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-

'

The completed circuit board wired to the "field" sensor transformer
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COMPONENTS
m0*>

♦v <

Resistors
R1, R2,
R6, R14 10k (4 off)
2k2
R3
470k
R4
R5. R13 47k (2 off)
R7
470
100k (2 off)
R8, R11
R9, RIO 5k6 (2 off)
R12, R15 1 k (2 off)
68k
R16
R17, R20 22k (2 off)
82k
R18
1M
R19
All 0 6W 1' 'o metal film

t

See
TALK
Page

Potentiometers
VR1, VR2, 10k horizontal preset.
(2 off).

Layout of components inside the case.

A
CIRCUIT BOARD
WD i
€

S1
I ON/OFF|

E)

I 66*57261
Fig. 4. Interwirlng to all off-board components.
light will probably flicker along the display
as the circuit settles. One of the lower l.e.d.s
may remain on.
Preset VR1 should be adjusted carefully
so that the lowest l.e.d. just ceases to glow.
Touching the input will probably now
produce a reading on the display. The onchip reference voltage of IC3, about I ^SV,
should appear across resistor R12 but it is
not necessary to check this unless problems
are experienced.
AUDIO STAGE
Progressing to the audio side, IC4 should
be soldered in next. This chip, and ICS are
both CMOS devices, so the usual handling
precautions are advised to prevent damage.
The output from IC4 pin 6 should be
variable by preset VR2 between zero and
about 40()mV, Starting at the high end. it
should be adjusted downwards until it just
reaches zero.
Here again, touching the circuit input at
capacitors C1 may produce a rise in output voltage. The setting of preset VR1
influences the setting of VR2, so these
two adjustments must be carried out in
sequence.
Finally, ICS can be fitted. There should
now be a "bleep" with the flicker of the
bargraph when power is applied, and
touching capacitor C1 should produce
both audio and visual outputs. The overall
supply current depends on what is being
driven, but as a rough guide it will be about
10mA to 15mA when the display is not
illuminated, rising to around 30mA when
an input is present.

ENCLOSURE
The general layout in the case can be seen
from the photographs, and the various
wiring connections are shown in Fig.
4. The transformer is mounted on an
aluminium bracket, steel being inadvisable
as it could distort the field being sensed.
The transformer primary winding is connected to the circuit input and the secondary is left unconnected. It is essential that
the secondary leads should not touch, however, as this would seriously reduce sensitivity. They can be cut short and insulated
if necessary. The transformer melalwork is
connected to the negative side of the input
to reduce stray pickup.
A hole is cut in the case for the bargraph
to project through, and the position of the
p.c.b. is adjusted with four screws, one at
each corner, with nuts either side for accurate height setting. A small slide switch.
SI, provides the power on-off function.
PRACTICAL USE
In use, the instrument is simply switched
on and pointed towards suspected sources
of alternating magnetic field. Constructors
will probably be surprised at some of these.
Most of the small plug-in power supplies
so common these days radiate strongly and
can be detected from well over a foot away.
Electric fan motors produce strong fields.
Some dimmer switches are quite strong
sources when operating, probably because
of their suppression chokes. Fluorescent
lamp chokes are strong producers.
Fridges and freezers seem relatively lowlevel in comparison, probably because of
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Capacitors
01, C2,
C3, C7 lOp radial elect. SOV
(4 off)
C4, C5,
10n monolithic ceramic
CIO
(3 off)
470p radial elect. 16V
C6
10On polyester layer
C8
2p2 tantalum bead. 35V
C9
1 n polyester layer.
C11
Semiconductors
D1, D2,
D3
1N4148 silicon diode
D4 to
D13
10-segment bargraph l.e.d.
array, red
IC1
LM358 dual op.amp
IC2
78L05+5V 100mA voltage
regulator
ICS
LM391 5 log. bargraph
display driver
IC4
CA3130E CMOS op.amp.
IC5
4016B CMOS quad switch
Miscellaneous
T1
6V-0V-6V 100mA sub-min.
mains transformer
WD1
piezo buzzer, p.c.b.
mounting
SI
s.p.s.t. slide switch
Printed circuit board available from
EPE PCB Service, code 923: two-part
plastic case with aluminium front and
back panels, size 153mm x 84mm x
39-5mm (w x d x h): 9V PP3 battery,
with clips: multistrand connecting wire:
aluminium bracket: mounting nuts and
bolts: solder etc.
Approx cost
guidance only

c
<Si *23

their steel cases, whilst the electricity meter
often basks in a field that can be picked up
at several feet. Those living in terraced
houses may find high-level "hot-spots" on
walls where their neighbours have appliances on the other side!
Of the other sources that can be detected,
it will probably be noticed that the lowest
l.e.d. flickers a little when the instrument
is carried around, even outside and well
away from any known source. The instant
it is put down, this will usually stop. The
most likely cause of this effect is movement
through the earth's magnetic field.
Magnets of any description moving
nearby will cause a strong response.
Finally, as mentioned earlier, a quartz
analogue watch usually has a stepper
motor with a coil that is pulsed once a
second, and when placed very close, the
instrument may be able to detect this.
□
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CAROL JACKSON

\
than the ones in the middle. With 10
l.e.d.s this leaves six spare in/out positions
on IC3 and these are used to delay the
outer l.e.d.s.
By wiring l.e.d. D1 to outputs Y0 to Y2
(IC3 pins 9, 8, 7) and D2 to Y3 to Y4 (pins
6, 5). D1 is on for three clock pulses and
D2 is on for two clock pulses. L.E.D.s D3
to D8 are on for one clock pulse and D9
and D10 are wired the same way as Dl and
D2. Thus it appears that the metronome is
slowing down at the end of each travel.
The l.e.d.s are incremented by applying a
4-bit binary count sequence to IC3 inputs
AO to A3 (pins 10. II, 14 and 13). A 4516
4-bit binary up/down counter, IC2, is used
for this purpose.
After IC2 counts up to 16, the count
must be reversed to change the direction of
the l.e.d.s. This is achieved by using half of
IC4. a 4013 dual D-type flip-flop, which

There is no need to miss your cue, its just a
matter of timing.
A pendulum effect metronome using l.e.d.s
The traditional mechanical
metronome, with its weighted
swing-arm provides an audio and
visual indication of beats per minute, but
many simple electronic metronomes often
overlook the visual aspect, with at best, a
flash from an l.e.d. on every beat.
The Moving Display Metronome described here fills this shortfall. It's based on
'a 4067 I6-Channel analogue multiplexer/
demultiplexer with a 10 l.e.d. display.
When the arm of a mechanical metronome
swings from side to side it appears to slow
down towards the end of its travel. To
simulate this motion electronically, the

outer l.e.d.s of the display stay on for
longer. This produces an effective moving
dot display similar to its mechanical
counterpart. The metronome "clicks" are
produced by a piezo electric buzzer.
CIRCUIT
DESCRIPTION
The complete circuit diagram for the
Moving Display Metronome is shown in
Fig. I The heart of the circuit lies around
IC3 which acts like a 16-way, single-pole
switch. To achieve a pendulum motion,
the outer l.e.d.s need to stay on for longer
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Fig. 1. Complete circuit diagram for the Moving Display Metronome.
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is wired to provide a toggle action when
clocked.
When the count reaches 16, pin 7 of IC2,
goes low for one clock pulse. This pulse is
inverted by f.e.t. transistor TRI and fed to
pin 3 of IC4a. This toggles the flip-flop and
sends IC4a pin I low. Pin 10 of IC2 is now
low for the next 16 clock pulses, therefore
providing the down count. When the count
reaches 0, pin 7 of IC2 goes low again for
one clock pulse, which toggles IC4a pin 1
high, causing the count to change direction
again.

* %

M

COUNTING SPEED
The speed of the count sequence is controlled by IC1, a 7555 low power CMOS
timer. This configuration provides an equal
mark-to-mark space astable output.
Assuming the output, pin 3, of ICI is low
and capacitor C1 is at half the supply
voltage, C1 will continue to discharge
through resistor R1 and potentiometer
VR1. When the voltage on C1 falls to a
third of the supply voltage, trigger input,
pin 2, sets an internal flip flop and pin 3
goes high. Capacitor Cl now charges up
through Rl and VR1, until two thirds of
the supply voltage. The threshold input,
pin 6. then resets the internal flip flop,
where Cl will once again discharge, thus
creating a square wave output.
By varying potentiometer VRI, the clock
frequency, and therefore Beats Per Minute
(BPM) increases or decreases. With the
components shown the BPM ranges from
approximately 20 to 270. The range is
slightly larger than a normal metronome's
to allow for component tolerances.

' •

U
✓
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Comparing the old pendulum type metronome with the new I.e. d. version.
is rapidly discharged through diode DI3.
This ensures that the pulse width of the
metronome "click" is constant, regardless
of the clock pulse width. Pin 13 of IC4b is
fed to WD1. via transistor TR2.
Capacitors C4 to C6 provide power
supply decoupling. The average current
consumption of the unit is 7mA. An
ordinary 555 timer can be used in place of
the CMOS 7555 (ICI). If this is done,
the current consumption will rise by
3mA.

The metronome "clicks" are produced
through a small solid-state buzzer WD1.
When D1 or D10 are illuminated, a pulse is
sent to pin 11 of IC4b, via diode-OR network, Dll, D12 and resistor RI4. IC4b
is configured as a positive edge triggered
monostable.
When pin 11 of IC4b is triggered the Q
output (pin 13) is set high and capacitor
C2 starts charging through resistor R15
until the voltage on C2 is high enough
to reset pin 13. When this happens, C2

COMPONENTS
Resistors
Rl, R14
10k (2 off)
100k (2 off)
R2, Rl 5
4k7
R3
R4 to R13
Ik (10 off)
All 0-25W 5% carbon film

n

See

!\

TALK
Page

fill
f t

Potentiometer
VRI
220k min. rotary carbon, lin.
Capacitors
Cl
C2
C3, C5, C6
C4

i H
» I

1 p polyester
470n polyester
10On monolithic ceramic (3 off)
470p radial elect. 16V

Semiconductors
DltoDIO 3mm red l e d. (10 off)
D11 to D13 1N4148 signal diode (3 off)
TRI, TR2 VN0610L n-channel f.e.t. (2 off)
ICI
7555 CMOS timer
IC2
4516 CMOS 4-bit up/down binary counter
ICS
4067BEY CMOS 1 -of-16 analogue switch
IC4
4013 CMOS dual D-type flip flop
Miscellaneous
B1
9V PP3 battery, with connecting clips
WD1
low-profile p.c.b.-mounting buzzer
SI
sub-miniature s.p.d.t. slide switch
Printed circuit board available from EPE PCS Service, code
925; plastic case to choice; 8-pin d.i.l. socket: 14-pin d.i.l.
socket; 16-pin d.i.l. socket: 24-pin d.i.l. socket: l e d. clipsoptional (10 off); solder pins (4 off); multistrand connecting
wire; p.c.b. mounting nuts and bolts: solder etc.
Approx cost
guidance only

£20
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Layout of components on the completed printed circuit
board.
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Fig. 2. Metronome printed circuit board component layout and full size underside
copper foil master pattern. Note: the insulated link is soldered to the copper track
side. Also shown (right) are thepinouts for the l.e.d.s, diodes and fe ts.
CONSTRUCTION
The Metronome circuit is built on a
single-sided printed circuit board (p.c.b.).
The underside copper foil master pattern
and component overlay are shown in Fig.
2. This board is available from the EPE
PCB Service, code 925.
It's not critical which order the components are fitted, but you will probably
find it easiest to fit the smallest parts first
i.e. seven wire links (insulated link inserted

later), resistors and diodes and so on. Transistors TR1 and TR2 should be fitted last.
Make sure components such as diodes
and l.e.d.s are fitted the correct way round.
Pinouts for these and the transistors are
also shown in Fig. 2. Transistors TRI. TR2
and ICl to IC4 are CMOS devices and the
usual handling precautions should be observed. Buzzer WD I is a low profile p.c.b.
mounting type, with the polarity marked
on the underside of the casing.

PP3 BATTERY CUP

NEGATIVE (BLACK 1
~a—EZTPOSmVEIREDI
JJl

Tor+•
WD 1

ies

-•
VR 1

CIRCUIT BOARD
SHAFT FACING FORWARD

|EEt$260 I
Fig. 3. hterwiring from the battery dip, beat control VR1 and on/off switch SI to
the p.c.b.
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STANDARD 3mm l.E.D.
Once all the components have been
fitted, place an insulated wire link from the
drain (d) of TR2 to the negative side of the
sounder WD I on the track side of the
p.c.b., see Fig. 2. Next, wire the slide switch
SI. PP3 battery clip and VRI to the p.c.b.
as shown in Fig. 3.
TESTING
Before you switch the Metronome on.
check that the components and i.c.s are
insterted correctly and there are no solder
bridges or splashes on the underside of the
p.c.b.
With the battery connected and the supply switch on, the l.e.d.s should appear to
move like a pendulum. If nothing happens,
disconnect the battery, and check your
wiring. If any of the l.e.d.s don't illuminate,
they're probably the wrong way round.
Check the fe d. pinouts. shown in Fig. 2,
When the two outer l.e.d.s light a click
should be heard from WD1. If there is no
sound, check the wire link from the drain
of TR2 to the negative (- ve) side of WD I.
If this is OK. WD1 might be the wrong way
round.
Adjusting VRI in a clockwise direction
should increase the speed of the display. If
the opposite is true, check the wiring to
VRI.
□
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EXPRESS
fMAINS IONIZER KIT Very useful
kit that increases the flow of negative
ions, helps clear cigarette smoke, dust,
pollen etc. Helps reduce stress and
respiratory problems. £15. kit, £20
I built.
COMBINATION LOCK Electronic
9 key combination lock suitable for
alanns, cars.houses etc. easily programmable. Includes mains 2Arelay o/p. 9v
operation. £10 kit, £14 built.
VARIABLE POWER SUPPLY
Stabiized, short circuit protected. Gives
3-30v DC at 2.5 A, ideal for workshop
j or laboratory. £14 kit,£18built. 24VAC
I required.
LEA D ACID CHA RG ER. Two autoI matic charging rates(fast and slow),
1 visual indication of battery stale. Ideal
J for alarm systems.emergency lighting,
I battery projects etc. £12 kil,£16 built.
PHONE LINE RECORDER.Device
that connects to the 'phone line and
I activates a cassette recorder when the
I handset is lifted. Ideal for recording
I 'phone conversations etc!. £8 kit, £12
I built.
ROBOT VOICE. Turns your voice
| into a robot voice! answer the phone
I with a different voice!. £9 kit, £13
I built.
PHONEBUG DETECTOR Thisde1 vice will warn you if somebody is
I eavesdropping on your'phone line. £6
I kit £9 built.
] PHONEBUG. Small bug powered by
I the telephone line. Only transmits when
I the phone is used. Popular surveilL lance product.£8 kit, £12 built.

COMPONENTS

STROBE LIGHT. Bright strobe light
with an adjustable frequency of 1 -60hz.
(a lot faster than conventional strobes!)
£16 kit, £20 built.
4W FM TRANSMITTER. 3 RF stages,
audio preamp. 12-18vDC. Medium
powered bug £20 kit, £28 built.
3 CHANNEL LIGHT CHASER 3x
800w output, speed and direction controls. can be used with 12 led's (supplied) or TRI ACS for mains lights (also
supplied). 9-15v DC. £17kil, £23 built.
25W FM TRANSMITTER 4 stage, a
preamp will be required (Our preamp
below is suitable) £79 built.(no kits).
SOUND EFFECTS GENERATOR
Produces any thing from bird chips to
sirens! add sounds to all sorts of things
£9 kit £13 built.
FM/AM SCANNER Well not
quite.you have to t urn Uie knob yourself
but you will hear things on this radio
(even TV) that you would not hear on
an ordinary radio! A receiver that covers 50-160M HZ both AM and FM. Built
in 5w amplifier. £15 kit, £20 built.
CAR ALARM SYSTEM. Works on
vibration and/or voltage drop from door
etc being opened Entry and exit delays
plus adjustable alarm duration. Low cost
protection! £12 kit, £16 built.
15W FM TRANSMITTER 4 stage,
high power bug. Y ou wil I need a preamp
for this (see our preamp below which is
ok) £69 built, (no kits).
1W FM TRANSMITTER. 2 stage including preamp and mic. Good general
purpose bug. 8-30VDC
£12 kit.£16 built

BULK PACKS
PREAMP MIXER 3 channel input,
independent level and tone controls.
Ideal for use with the hi power FM
transmitters £15 kit, £19 built.
TREMBLER ALARM Designed for
bikes etc, adjustable sensitivity, preset
alarm time, auto reset. Could be adapted
for all sorts of "borrowable" things £12
kit.£16 built.
ULTRASONIC RADAR A project
that can be used as a movement detector
in an enclosed space. Range about 10
metres, 12vDC. Good basis for
car.shed,caravan alarm etc.£ 14 kit, £ 19
built.
PHONE CALL RELAY Very useful
kit that incorporates a relay that operates when the phone rings. Can be used
to operate more bells, signalling lights
etc. Good for noisy enviroments or if
you have your headphones on! £10 kit,
£14 built.
PORTABLE ALARM SYSTEM
Small 9v alann system based on a mercury switch. The alann contitues to
sound until disabled by the owner.
Buzzer included. £11 kit £15 built.
800W MUSIC TO LIGHT EFFECT.
Add rhythm to your music with.this
simplesound to light kit £8 kit, £12
built.
MOSQUITO REPELLER Modem
way to keep the midges away! Runs for

50 I/C's for £1.50
Nice mix of chips at a bargain price!
CERAMIC CAPACITOR PACK
Good mixed pack of 100 capacitors
for just £1.00
ELECTROLYTIC PACK 1
100 small mixed electrolytic
capacitors just £1.00
ELECTROLYTIC PACK 2
50 larger electrolytic mixed
capacitors
RESISTOR PACK NO 1
250 low wattage resistors, ideal for
most projects etc. Just £1.00
RESISTOR PACK NO 2
Hi wattage pack, good selection of
mixed wattages and values 50 in all,
bargain price just £1.00
PRESET PACK
Nice selection of 25 mixed preset
pots for just another £ 1!
RELAY PACK NO 1
6 mixed relays for £1, thats just 17p
each.
CONNECTOR PACK
10 different connectors, again for £1
FUSE PACK NO 1
40 mixed 20mm fuses, ideal for
repairs etc, or just to stock up the
spares box! Just £1.00

FUSE PACK NO 2
30 mixed 1.25" fuses again ideal for
spares etc. Just £1.00
WIRE PACK
25 Metres of insulated wire for just
£1.00, good for projects etc.
SLEEVING PACK
100 assorted pieces of sleeving for
connectors etc. Yours for just £1.00
DIODE PACK
100 assorted diodes for just £1.00
LED PACK
20 light emitting diodes for £1.00
TRANSISTOR PACK
50 mixed transistors, another bargain
at £1.00
BUZZER PACK
10 things Uiat make a noise for just
£1.00!
POT PACK
10 pots for £1, (5 different types) a
snip at £1.00
DISPLAYS
10 seven segment displays for
£1.00
ORDER 10 PACKS OR MORE
AND CHOOSE ONE FREE
PACKII
FREE COMPONENT CATA
LOGUE WITH EVERY ORDER!!

KITS 'N MODULES

Post LIQUID LEVEL DETECTOR low a telephone conversation withoutl
about a month on one
Useful item, can be used to detect holding the handset to your ear! £11 kit I
1.5v battery. Frequency is
tluid levels in watertanks, ballis, ponds £15 built.
set to drive away mosquitos etc. £7 kit,
fishtanks etc. Could also be used as rain
£11 built.
SWITCH PACK
alarm with an easily constructed sen3 CHANNEL SOUND TO LIGHT.
10 switches for just £1 00
sor. £5 kit, £9 built.
Can be used anywhere as no connection
FM TRANSMITTER Miiu FM transis made to hi fi. Separate sensitivity
mitter 2 transistor, comes with FET
controls for each channel,
m mature mic and is tuneable from 63 to 12v FI X)U RESCENT A useful kit that I
1,200WpowerhandIing. Microphone
will enable you to light large flourescent I
130MHZ. £7 kit, £11 built
included £14 kit. £19 built.
FUNCTION GENERATOR Gener- lubes from your car battery etc. 9v mains I
MINI METAL DETECTOR Detects
ates sinusoidal, saw tooth and square transfonner required. £8 kit, £12 builtT
pipes,wires etc up to 20cm deep Usewavefomis from 201iz up to 20kliz. Sepaful before you drill those holes! £8 kit.
KNOB PACK
rate level controls for each waveform.
£12 built.
10 knobs for just £100
24vac. £15 kit. £20 built
0 5 MINUTE TIMER Simple time
5 WATT SIREN Powerful siren kit
switch adjustable from 0-5 mins.will
with an impressive 5 watts output. Ideal
switch 2A mains load. 12v op Ideal for
REMEMBER! YOUR FREE COPYJ
for alarms etc. £6 kit £10 built
laboratory, photographic projects etc.
TELEPHONE AMPLIFIER Very OF OUR CUT PRICE COMPO£7 kit. £11 built.
NENTS CATALOGUE SENT
sensitive amplifier which using a 'phone
7 WATT HI FI AMPLIFIER. Useful,
WITH EVERY ORDER!!!
pickup coil (supplied) will let you fol
powerful amplifier 20hz-15hz, 1218vdc. Good for intercoms, audio systems, car etc. £7 kit £11 built.
INCAR SOUND TO LIGHT Put
How to place your order
some atmosphere in your cor with this
By phone
0273 771156
kit Each channel has 6 led's that create
a beautiful lighting effect! £10 kit, £14
By FAX
0273 206875
built.
By Post . PO box 517 Hove Sussex BN3 5QZ
VOX SWITCH. This is a sound activated switch, ideal for use on transmitPayment by ACCESS,VISA, CHEQUE OR POSTAL ORDER.
ters, CB's, tape recorders etc. AdjustCheques and postal orders should be payable to Express Components
able sensitivity, built in delay. Mic inALL PRICES ARE SUBJECT T099p POST AND VAT. Some of ourproducts J
put. £7 kit, £11 built.
I be unlicensable for use in the UK (particularly the FM transmillers )
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SNORERS AND SUPER-COOLERS
More safety for marriages,
motorists and microchips?
— by Haze! Cavendish
Willyjohnson, of Microsharp Wonder Screen fame, and Sean Martindale have invented an electronic cure for snorers. Called Shnornomor, it makes use of a new microchip designed by the pair in a device
resembling a miniature hearing aid, and is intended to be worn by snorers
when they retire to bed.
Activated by a small microphone, Schnomomor picks up the low note of
the snore and converts it into a high frequency note which sounds an alarm
in the brain, making the sleeper move his or her head slightly, which
disturbs the relaxed muscles causing the snore.
Willy Johnson has countered the possibility of a person becoming used to
such a sound by ensuring that the random bleep ranges through different
frequencies, is irregularly timed and varies in volume, so that if snoring
recurs it will be diverted by a different sound.
"We have done a great deal of testing, and the device has been
psychologically proven," says Johnson, who claims that the advantage of
the joint invention is that it does not actually wake the snorer, who
continues in a deep and undisturbed sleep - no doubt to the intense relief
of a spouse.
"Sean and I believe our invention could be of very real benefit to
mankind, as snoring is said to contribute to many a marital break-up", says
Johnson, a fact confirmed by Chest Physician John Stradling, who runs the
Sleep Apnoea Clinic at the Churchill Hospital in Oxford. He says he has 20
people referred to him with a snoring problem every week of the year.
"I can categorically say Johnson will make millions if it is successful",
said Dr Stradling.
He recalls, though, that an earlier invention of an electronic wrist
watch, which gave a sleeping person a small electric shock when snoring,
failed its objective trials because the snorer got used to it. Johnson's repost
is that a shock to the wrist makes the hand move and not the head.
Another application of the invention is intended to keep sleepy drivers
awake on the Motorways, as the slightest relaxing of the muscles indicating
the onset of sleep could be checked by a shrill bleep alerting the drowsy
driver - and could save many lives.

'

INSTANT COOLING
Johnson is also working independently on an electronic instant cooling
system likely to prove valuable in the new "electron-squeezing" technology, and in a fast retrieval situation.
"We have microwaves which heat things up quickly, so I am now
experimenting with a simple way of cooling things down equally quickly'',
says Johnson. Although the real value of this invention will be in cooling
electronic systems rapidly to give greater power, it should also prove a
boon to wine waiters as it should be possible to cool bottles of wine, or
indeed cans of cola, in just 30 seconds. "They will not be AmericanMartini chilled it is true, but they should be pleasantly cool to the palate,»•'■'
says Johnson.
The one unfulfilled ambition Willy Johnson cherishes is to s&e his inventions bought and manufactured in Britain. "I know now that I will have
no difficulty finding companies abroad to take them up, but I would like,
more than anything, to contribute' to the British manufacturing industry
and see an invention of mine benefit my own people."

FUNNY MONEY FINDER
Funny Money rife in High Street," a local newspaper recently
announced. If you feel at risk of loosing money by accepting
forged banknotes then this clever unit from Maplin could let you
sort out the fakes from the bona-fides. It simply shines UV light
on them, and whereas genuine notes absorb UV light, forgeries
reflect it. If the note is genuine, very little light is reflected when it
is held under the ultraviolet tube. A fake note, though, lights up
with a bright violet colour.
The mains powered bank note checker is supplied in a rugged
black plastic housing that is designed for desk or counter use.
The unit is fitted with a top mounted on/off switch and approximately 1m of mains lead, complete with 13A plug. Its dimensions are 180mm x 120mm x 75mm, and, it costs only £7.99,
including VAT.
It would be good if a portable version were also to be introduced for shoppers!
For further information, contact any of Maplin's nationwide
shops, or phone their head office on 0702 554161.
MERSEY GAMES
The UK has notched up its latest inward investment success
as Japanese electronic giant. Sony, has recently decided to locate
on Merseyside. The project, which will create 250 new jobs, was
secured with the help of a £1.75 million DTI grant.
Sony Electronic Publishing Limited (SEPL) will site its software
development and support centre in the Wavertree Technology
Park in Liverpool. The centre will carry out product development
for the whole of the company's computer games market in Europe.
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HAPPY BIRTHDAY BULL!
It is Bull Electricafs birthday! They have been selling electronic
"goodies" for fifty yearsl They have also produced their biggest ever
catalogue, 100 pages in the latest 1995 issue If you did not get a free
copy with last months EPE then one will be included with your next
order, or alternatively just send them 45p in stamps and they will post
you a copy.
For further information, contact Bull Electrical, Dept. EPE 250
Portland Road, Hove, Sussex BN3 5QT. Tel: 0273 203500, Fax- 0273
323077.
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IMPROVED MOTOR
CONTROLLERS
International Rectifier has introduced a new family of intelligent power modules that uses a new architecture to offer greatly
reduced motor controller complexity and cost compared to either
discrete components or existing modules.
IR's integrated driver technology eliminates input opto-isolators,
and three of the four isolated power supplies required by existing
intelligent power modules. The higher level of integration in these
multi-chip power modules increases efficiency and performance by
packaging the latest-generation IGBTs and HEXFRED K diodes together with an IR2130 power integrated circuit driver on an electrically-isolated, thermally-conductive base.
The initial products in the family, the IPM1560 and IPM2060, are
15A and 20A, 600V devices. They comprise three-phase bridges
of IGBTs driven by an IR2130, which provides both high-voltage
isolated drive and fast protection functions. These devices target
one and two horsepower motor controllers. Other modules are
scheduled for introduction in early 1995.
For further information contact International Rectifier, Holland
Road, Hurst Green, Oxted, Surrey RH8 9BB. Telephone (0883)
713215.
■ • '

TEL-GUARD FOR YOUR HOME
A young, Surrey based company called ComTel Ltd have come
up with a fresh concept in home security using the existing BT
telephone network. Currently the installation work, is carried out
by Gate-A-Mation Ltd of Woking Surrey, supplier and installer of
automatic gate, door and barrier systems.
By using the existing telephone network, it is claimed that TelGuard enables the user to remain in control of their property from
anywhere in the world. It permits instant reliable communications
between an automatic entrance and any number of locations where a
telephone is installed - your home, your office, or even you car - in
fact, up to 1.000 locations from a single TelGuard. Access can therefore be gained from any call point programmed into the system, be it
Birmingham, England or Birmingham, USA!
It is also claimed to be less costly then large hard-wired audio entry
systems which require expensive cable runs and often costly regular
maintenace, TelGuard is a virtually circuit-free system that uses the
existing BT telephone network to activate the command, whether it
is "open gates", "open doors," "turn on light", or a range of other
commands that can be activated simply by pressing a series of buttons on your own telephone.
Provided the system is linked to BT"s DTMF telephone network, a
variety of commands can be programmed.
The visitor enters the correct reference number on the key pad and
then presses the "call" button. This instructs the system to secretly
dial a specific telephone number, enabling the visitor to hear the
connection. The occupant answers the telephone and screens the
visitor. They then press a code number on their own telephone,
followed by a # for the gate or door to open (e.g. 1 #). TelGuard
automatically activates the command, returns a short constant tone
of its own and then disconnects the call. This is confirmation to the
occupant that the instruction has been accepted and carried out.
Each resident has a 4-digit PIN number, which, when entered into
the keypad, allows instant access. For further information contact
either: Gate-A-Mation Limited, Unit 1, Boundary Business Centre.
Boundary Way, Woking, Surrey GU21 SDH, (Tel: 0483 747373) or
CommTel Ltd. P.O. Box 192, Dorking, Surrey, (Tel: 0306 877889).
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PLEASE TAKE MOTE
Stereo HiFi Controller
July/Aug'94
August issue pages 630 and 633: The type number for IC12
used in the Expansion and Display circuit should be LF353 and
not LF347. The components list is also incorrect.
Resistor R46 should be removed and a link put in its place. If
not removed, it forms a potential divider to a.c. signals with
C20 and R49. This effectively reduces the sensitivity of IC3/IC4
in detecting signals, and will therefore not stop the expansion
board counting from 0 to 3. In an otherwise faultless board the
unit will still work, but not as well.
SMART BANK
Schlumherger signs smartcard development contract with Visa,
signalling fundamental shift in international hanking card practice.
First world-scale smartcard application, conforming to international
hank standards developed jointly by Visa, Mastercard & Europay.
Visa International has sleeted Schlumherger Smart Cards & Systems as a technological partner to develop a smartcard-based customer card. The new card will provide Visa with enormous potential
to develop its range of financial services, coupled with a much more
secure platform for electronic payment compared with conventional
magnetic stripe technology.
The design will additionally conform to new international banking
transcation standards developed by a working group composed of
Visa, Mastercard and Europay (VME). This, it is claimed, will make
it a potential worldwide smarcard application.
The contract covers the development of the software architecture
for a powerful microprocessor-based smartcard chip, possessing a
very high degree of flexibility for the creation of future financial
service applications.
PLANE TALKING
In-flight holiday makers may well have heard cabin announcements to the effect that the use of mobile phones on
the aircraft is prohibited and possibly dangerous to flight
safety.
Now there may be a remedy for at least some inveterate
cordless chatterers cut off from their addiction. A new inflight telephone service, has recently been announced by
Trade and Technology Minister Ian Taylor.
BT has been granted a Telecommunications Act licence to
operate ground stations in the UK to provide Terrestrial
Flight Telephone System (TFTS) services, TFTS will enable
passengers to make telephone calls from aircraft during
flights.
Mr Taylor said; "This innovative and UK developed service will add a vital link in our communication infrastructure
and shows how government is exploiting the radio spectrum
to promote the introduction of new technology.
Mounted in a wall or
on a plinth, one
TelGuard unit can
serve an entire
estate.
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New

Technology
Varaible colour /. e. d.s are becoming a distinct
possibility and seismic servo techniques are set to

Update
Light emitting diodes have been available for many years now. Standard red
l.e.d.s are widely available for just a few
pence. They are used in vast quantities
as cheap and reliable indicators, replacing the incandescent bulbs which were almost the only option a number of years
ago. In addition to this they also find
widespread use in alphanumeric displays,
although other less current hungry devices
are tending to dominate this field now.
limitations
Despite their widespread acceptance there
are still many limitations to l.e.d. technology, One of the most obvious is the limited
range of colours which are available. Red
is the most common and the easiest to
produce. Other colours including orange,
green, yellow and blue are available, but
they are often more expensive. In fact it was
a number of years after the first red l.e.d.s
were introduced before any other colours
were available.
This shows some of the difficulties which
have been encountered in developing and
manufacturing these new colours. Different
processes are needed in the manufacture of
these variants. However, a new development
which is being undertaken at the University
of California has made significant progress
in streamlining the manufacture of different
coloured l.e.d.s and making devices which
can change their colours.
Organic Colours
The new l.e.d. is based around a structure which contains two different types of
layer. One consists of an organic substance
called p-paraphenylene vinylene and the
other is an inorganic substance called cadmium selenide. In the new structure it is
found that the cadmium selenide layer will
emit light when a forward bias around four
volts is applied. The colour is dependent
upon the size of the cadmium selenide
crystals, and varies from red to yellow. This
means that exactly the same process can
be used to manufacture l.e.d.s of differing
colours; only some of the conditions need to
be changed.
Of more interest, however, is the pparaphenylene vinylene. It is found that as
the bias increases, this layer starts to emit
light, and eventually becomes the dominant
light source. This emits a green light, and
purely by changing the bias on the device the
colour changes.
This work is still in its early stages of
development, and a number of problems
need to be overcome. At the moment the
device only has a limited life when it is
running since the efficiency falls. Currently
the p-paraphenylene vinylene layer has the
24

improve i.e. manufacturing yields.
shortest life falling away to nothing leaving
only the cadmium selenide layer active.
Despite this problem it does show the way in
which l.e.d. developments may progress in
the future.
I.C. Manufacturing

Imnrovements
The sizes of components in i.c.s are falling
at an amazing rate. Dimensions not thought
possible a few years ago are now commonplace with today's i.c.s. To achieve this
has not been easy. Many new techniques
have had to be employed, and many millions of pounds have been spent in research. Manufacturers and designers alike
have had to overcome various limitations in
the basic processes of lithography, diffusion,
and etching which are used in the manufacture of these devices.
Whilst the spotlight has fallen on methods
of improving these techniques there have
been many other areas where equally important work has been undertaken. This work
may not have received the same amount
of publicity, but it has been just as crucial
to the development of the smaller i.e. technologies.
Bad Vibrations
One of these areas is in the limitation of
vibration, particularly during the photographic processes. When the first CDs were
manufactured there was a lot of publicity
given to the fact that they had to be
manufactured under conditions of minimal
vibration. However, it is not always realised
that micro-inch displacements on a chip
undergoing lithography or ion implantation
can have disastrous effects. Unfortunately
all areas of the world are subject to some
degree of vibration, and this can be a major
factor affecting the yields of i.c.s during
manufacture.
As a result of this, manufacturers have to
go to vast lengths to mechanically isolate the
relevant pieces of their equipment. Critical
items are often placed on suspended floors
which are themselves mounted on shock absorbing pillars. Even then areas where there
are low levels of vibration have to be sought.
This requires .expensive geological searches
to be performed and it usually results in
having to set up the facility in a remote
location away from any sources of vibration.
Once the location has been found, building and running the facility is more costly
than if it could be located in a more convenient place. Accordingly, any methods of
reducing vibration, and enabling more convenient sites to be chosen would be welcomed by i.e. manufacturers.

Phased Compensation
To help overcome this problem a
company called Barry Controls based
in Brighton, Massachussetts, U.S.A. has
developed an active compensation system.
This senses any external low frequency
vibrations and generates vibrations in the
opposite phase to cancel out any movement and keep the work piece absolutely
still.
The system employs two methods of
vibration limitation. Both passive and active techniques are successfully combined
to give an improvement of a factor of four
or five over anything else which is currently
available. In fact it is effective in limiting
vibrations between 0-3Hz and 200Hz and it
is quoted as giving an isolation level of 99
per cent.
The system is based around a central
computer controller which analyses the
data presented to it and generates signals to
operate the active system. The first input to
the system is taken from geophones embedded into the floor. Careful thought has
gone into the development of these sensors
so that they exactly detect the vibrations in
all three planes.

Pedestal Power
Floor movements are analyzed by the
controller and the resulting information
is used to generate control signals for
the three pedestals on which the work
floor is mounted. Each pedestal contains
five transducers which perform the active
vibration isolation. They use the piezoelectric effect to convert the high voltage
signals from the controller into mechanical displacements to counteract the vibrations. The pedestals also carry additional
sensors which are used to feed back
additional vibration information to the
controller.
The system is so versatile that even
vibrations created on the work area itself
are detected and eliminated. This is
particularly vital because the high speed
movements needed to make many of the
processes like ion implantation viable
create their own vibrations. In fact the new
system is so successful at eliminating these
vibrations that many of the machines are
able to operate faster than they would
normally be able, making the system even
more cost effective.
The new Barry Controls system is likely
to be a major contribution to the cost
reduction in the manufacture of large i.c.s.
It may be of particular benefit because
it might allow fabrication plants to be
located in areas more suitable for the
manufacturer.
□
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Our regular round-up of readers' own circuits. We
pay between £10 and £50 for all material published,
depending on length and technical merit. We're
looking for novel applications and circuit tips,
not simply mechanical or "electrical" ideas. Ideas
must be the readers' own work and not have
been submitted for publication elsewhere.
The circuits shown have NOT been proven by us.
Ingenuity Unlimited is open to ALL abilities, but
items for consideration in this column should
preferably be typed or word-processed, with a brief
circuit description showing all relevant component
values. Please draw all circuit schematics as clearly
as possible.
Send your circuit ideas to: Alan Winstanley,
Ingenuity Unlimited, Wimborne Publishing Ltd.,
Allen House, East Borough, Wimborne, Dorset,
BH21 1 PF. They could earn you some real cash!

o,
m

Audio Cable Tester
- s®mls ©oafi
tsyflir®©
The circuit diagram shown in Fig. I can
be used to test most audio and hi-fi cables
for open and short circuits, in one simple
operation. The design is based around
three l.e.d.s D3 to D5 in series, which are
connected in parallel with the cable under
test via the two "test" sockets SKI and
SK2. These connectors could be phono or
jack sockets for instance.
Under normal conditions, D3 and D5
are shunted by the core and screening
shield respectively, while D4 passes current
between the two and is therefore normally
illuminated. However, if either the core or
the screening shield are open circuit, or
there is a short between the two conductors, the pattern of l.e.d.s will change,
which will indicate the problem instantly.
The remainder of the circuit, based
around transistor TRI, forms a simple
10mA current sink. This is required to
maintain a constant current through the

rfESTl
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Table 1:
L.E.D./Cable Status Condition
D3

BC109
TO CABLE
UNDER TEST
IN 4148 ■ .
-m4148
02
t EE45370 |

on

core is open circuit

off

core is OK (*)

on

core-shield is OK (*)

off

core shorted to shield

on

shield is open circuit

off

shield is OK (*)

(') indicates cable PASS condition

F/g. 1. Audio Cable Tester circuit
diagram.
light-emitting diodes no matter how many
l.e.d.s, if any, are actually in circuit.
To test a cable, connect the suspect lead
into both sockets and press switch SI, The
status of the l.e.d. display indicates the condition of the cable according to Table 1.

As well as audio cables, this circuit can
test twin-conductor cables, including BNC
and aerial leads. The type of cable simply
depends on your choice for SKI and SK2,
or test leads could be used instead.
Neil Johnson,
Camber ley, Surrey

im^dlsD^s, if®Qj)®iln(es ®(lSo

100k
w
22n

Ck?
1| POSITION |1

D4
D5

Simple D.C. Servomotor Controller My second circuit diagram, see Fig. 2,
will drive small d.c. servo mechanisms such
as those used in radio control models. It
consists of ICI, a 741 or similar op.amp
configured as a comparator and driven
from a split ±I2V supply. ICI monitors
the voltage set at its non-inverting input
(pin 3) ,b(y the Position control VRI, and
the voltage at the inverting input (pin 2) is
determined by the servo position potentiometer VR2 which is coupled mechanically to the servo motor shaft in the
normal fashion. The output drives a complementary pair of driver transistors TRI/
TR2 via the preset VR3 which should be
trimmed to the minimum required for
driving the transistors satisfactorily.
Resistor R5 provides a degree of current
feedback: if the motor is under a heavy
load it passes more current which consequently increases the voltage drop across
R5. This reduces the voltage across the
motor. Negative feedback passes via R4 to
the inverting input which therefore causes
the drive signal to be increased.

SKI
ivfl

IC1
741C

> VR1
10k
vR2
4k7

10 k

TRI
—\A^A—
TR2

VR3
Sen
TR1.TR2 SEE TEXT

IEEt53BGI

VR2 INTEGRAL WITH SERVOMOTOR
Fig. 2. Circuit diagram for a Simple D. C. Servomotor Controller.

Since this circuit evolved from my junk
box, the use of preset potentiometer VR3
enables the circuit to be fine-tuned to
almost any npnjpnp pair, e.g. BFY5I/

BFX40. The rest of the circuit component
values are not too critical.
Neil Johnson,
Camberley, Surrey
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900Hz Audio Line-Up Oscillator
- snnn® wanw® sngimaDl] soonff©®

B.J. Taylor,
Rick mans worth, Herts.

R1
VRI
30k
10k
-vsA-^/yv—
ICI^
TL072^

1 C3
■■ 680 n
|
Rfl
1 11k

1

uCI(R1 + VR1)
The rest of the circuit is a 3-pole 3dB
passband ripple Chebyshev low pass filter,
chosen for its steep roll off. Values were
calculated so that the largest capacitor
would be under IpF. The off-the-shelf
values shown deviated from the theoretical
values by just ± l -2%
The combination of resistors R4. R5 and
R6 effectively form the filter input resistor.
R4 and R5 attenuate ICla square wave
output to approximately 2V. If the output
impedance of ICla is zero, then R4 and R5

i C4
i 390 p

Fig. 3. Circuit diagram for
a 900Hz A udio Line- Up
Oscillator.
IEE^S3kG1
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with David Barrington

EPE Fruit Machine
Due to postal delays, we only received
news of a change of address for some of
the "special" items needed to complete the
EPE Fruit Machine project after our "printing
date".
The ready programmed PIC16C57 controller chip is available from the authors, price
£12. They also have a consignment of the
0-8in 7-segment, common cathode, displays
and are offering a set of three for the sum
of £5: this seems a very fair price. The
coloured, self-adhesive front panel overlay is
also available from the same source for the
sum of £2.
All orders (Strictly Mai! Order Only)
should be sent to the following address: Mr,
B. Gossage, 119A Victoria Road, Ruislip, Middlesex HA4 9BN. All monies
should be made payable to B. Gossage.
Please add 50p for UK p&p and £2.50 for
Overseas postage and packing.
Finally, please note that the servo motor
is the Futaba FB.S148 type. The printed
circuit board is available from the EPE PCB
Service, code 914.
Magnetic Field Detector
Ideally, the case used to house the
Magnetic Field Detector should be an all

-H5V
^^6
5 TL072^>—
-15V

i

f =

are paralleled to produce 3k 1. This is increased to 1 Ik by adding R6, actually 6k8
and Ikl resistors in series. With the three
"series" resistors equal to Ilk, the cut off
frequency is 928Hz.
The output of ICIb is fed through resistor R9 and trimmed by control VR2. R9
preventing instability with capacitive loads
(e.g. cable capacitance) when VR2 is at
its maximum setting. The output is about
I -4V r.m.s.. and it was assumed that a d.c.
blocking capacitor would be present in the
equipment under test.
Since the actual cut-off frequency of the
filter depends on the actual capacitance
values. I recommend setting the oscillator
frequency to match that of the filter as

plastic one and certainly must not be a steel
type. However, the one chosen does have
aluminium front and back panels. This was
picked for its compactness and rigidity. (The
"ali" does not have an effect on the "field".).
The case is from the Vero series 200 and
was obtained from Maplin. code LL08J,
This is fairly expensive and no doubt most of
our component advertisers will be able to
offer an alternative.
For those readers who do not wish to
search for a suitable "field sensor" transformer, the one used in the model is a
sub-miniature mains transformer with a
6\/-0V-6V secondary 100mA output. This
was also purchased from the above named
source, code WB00A, The same applies to
the p.c.b. mounting piezo sounder, code
JH24B
Make sure you order the "log" bargraph
display driver i.e. The 10-segment l e d. array
is now widely stocked by our component advertisers. The printed circuit board is available from our EPE PCB Service, code 923.
Model Railway Track Cleaner
Only one item is likely to cause concern
when ordering up parts for the Mode! Railway Track Cleaner and that is the step-up
transformer. It is a ready made type based on
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The circuit of Fig. 3 was originally
designed to be incorporated into a Fourchannel Stereo Mixer to provide a source
of constant amplitude tone, to help set the
recording level on tape recorders. It could
equally be adapted as a signal injector
to check that an audio project works
properly.
It was designed to be powered from an
existing ± 15V d.c. split supply and comprises a square wave oscillator followed by
a low pass filter. The total assembly cost is
approximately £5.
Since a square wave consists of the fundamental frequency plus all odd-numbered
harmonics of that frequency decreasing in
value by the reciprocal of the harmonic
number, if the low pass filter has a sufficiently large attenuation at the third harmonic, then a fairly'good sine wave will
result.
A dual low-noise op.amp (type TL072),
IC1 and associated components form a
900Hz square wave oscillator. For convenience, the ratio of resistor R2 and R3
was chosen for the ± 15V supply to make
the output frequency approximately equal
to:

follows: set preset VRI to minimum resistance and connect a suitable meter to the
output. Slowly increase VRI to reduce the
frequency, and observe the output increasing to a maximum. Then decrease VRI so
that the output falls slightly (say IdB).
VRI could then be replaced by a fixed
value of the setting so found.
Stability and frequency depend solely
on the voltage regulators in the power
supply. After eight hours use there was no
discernible change, distortion was about
0-5% which is more than adequate for
this application. Since ICla generates a
28V p-p square wave, careful power rail
decoupling is needed, as shown. Mount
capacitors C5, C6 and C7 near to ICla
pins 4 and 8.

mh100 n
1
■ C7
m 100 n
-Li
C6
—100n

a ferrite pot-core intended for use in ionisers.
It was purchased from Maplin, code JL94C
(lon.Tran).
A suitable mains transformer would be the
same one as listed for the Magnetic Field
Detector mentioned above. The printed circuit is available from the EPF PCB Service,
code 923 (see page 79).
Moving Display Metronome
We have been unable to locate a source
for the VN0610L n- channel f.e.t, used in
the Moving Display Metronome. We cannot see any reason why the 2N5459 f.e.t.
should not be used instead (not tried on
model). However, the pinout is different i.e.
reading top to bottom in Fig. 2 inset, it
should be gate, source and drain. The low
profile buzzer is the one listed by Maplin as
code KLffiSN
The printed circuit board is available from
the EPE PCB Service, code 925.
Beating The Christmas Lights
You may have some difficulty in finding a
three watt wirewound resistor that matches
the value shown in the table for the Beating The Christmas i/gr/rts project. You can, of
course, use one with a higher rating providing it is of the correct value.
Video Modules
We do not expect any component
buying problems to arise when shopping
for parts for the Dynamic Noise Limiter or
System Mains Power Supply, the last of
the Video Modules. The printed circuit
boards are available from the EPE PCB
Service, codes 919 (DNL) and 920
(System PSU).
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Constructional Project

MODEL RA/LWA Y

T

TRACK

v

7tl
CLEANER
0
ROBERT PENFOLD
Don't delay, keep your model
trains running on time.
Most model trains operate well at
high and medium speeds, but are
often less convincing when run at
slow speeds. The train controller is often
the main culprit, and very basic types do
not provide good speed regulation. This
tends to give erratic speeds, particularly
when the train is running very slowly.
Worse than this, before too long the train
usually comes to a sudden halt.
There can be several causes of this
problem, but the most common one is
simply grease or other dirt on a small
length of track. This gives a poor electrical
contact and a momentary loss of power to
the locomotive.
If only a very short length of track is affected, the momentum of the train, even at
slow speeds, will take it over the dirty piece
of track. The train will continue on its journey, but will give a noticeable and unrealistic shudder.
Due to its lack of momentum a slow
moving train is likely to come to an abrupt
stop if more than a few millimetres of track
are affected. High quality controllers are
less prone to this problem than very basic
types, but if a significant length of track is
affected, contact will always be lost with
the train, and it will come to a halt.
LD/HT ZAPPING
The best solution to the dirt problem
is to simply keep the track scrupulously
clean, but this can be quite time consum, ing. Also, it can be difficult to get every
millimetre of track really clean, particularly

when some of the track is far from new. An
alternative approach is to keep the track as
clean as reasonably possible, and to use
an electronic track cleaner to "zap" any
remaining small amounts of dirt on the
tracks.
This "zapping" is done by applying
a high voltage across the tracks when
the train loses electrical contact with the
tracks. Although a thin layer of dirt may
act as an effective insulator at the low
voltage used to power the train, it will not
do so at a higher potential of around 200V.
The high voltage therefore breaks down the
film of insulation, and restores power to
the train. Where the train would otherwise have come to a standstill, it instead
carries on with no more than a momentary
hesitation.
Although using a high voltage across the
tracks might seem to be dangerous, this
voltage is at a high impedance. The available current is therefore very low, and
the equipment is unlikely to give even a
moderate electric shock. The maximum
output current is a matter of microamps
rather than milliamps.
HOW IT WORKS
The block diagram of Fig. 1 shows the
simple arrangement used in this Model
Railway Track Cleaner. The circuit is
powered from a simple non-stabilised
mains power supply unit, or a 9V battery
supply can be used if preferred.
The low voltage d.c. supply is stepped up
to a high voltage a.c. type by an oscillator
o.c.
OUTPUT
1
I
'direction
SWITCH

MAINS
P.S.U.
fgfe^1S6|

OSCILLATOR

STEP-UP
TRANS.

DIODE
MIXER

—(

A D.C. ^
INPUT
Fig. 1. Block diagram for the Mode! Railway Track Cleaner.
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operating at a high audio frequency, and a
step-up transformer. The latter is a readymade type based on a ferrite pot-core. It
provides an unloaded output of around
200V r.m.s.
On the face of it some sensor circuitry is
needed in order to determine whether or not
the train is in contact with the track, and to
switch on the oscillator if it is not. In practice
this is not necessary due to the high source
impedance of the high voltage signal.
Take Care
Extreme care must he exercised when constructing this project as it involves making
mains connections, any reader who is unsure of
heing able to make a safe connection must seek
the advice of a qualified person. Also, the circuit
MUST be built in an Earthed metal case.
Although the output from the Mode! Railway Track Cleaner is far from lethal, it does
provide a high voltage, and might give a
noticeable electric shock to anyone coming
into contact with it. It is best to avoid contact
with any high voltage sources, even high
impedance ones.
If the high voltage supply is permanently
connected to the track it will normally have
no significant effect. The electric motor in
the train will provide a very low impedance
across the tracks which virtually short circuits the output from the transformer. The
voltage across the tracks is only a fraction
of a volt, and the current flow through the
motor in the train is under one milliamp.
If the train loses electrical contact with
the track there is an extremely high impedance across the tracks, and the output
from the transformer almost immediately
jumps to its normal level of around 200V.
It then breaks down the film of insulation,
contact is restored with the motor in the
train, and normal operation is restored.
In practice things are not quite as simple
as this. There will not necessarily be a high
impedance across the tracks when the train
is not connected across the them. This is
simply due to the fact that the output from
the train controller will still be connected to
the tracks, and will probably place a low
impedance across them.
The presence of the controller will almost
certainly quench the output from the transformer. If it does not there is the risk of the
high voltage from the transformer finding
its way into the controller circuit, where it
could obviously cause a lot of damage.
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DIOOE MIXER
In order to overcome this problem it
is merely necessary to use a simple diode
mixer to combine the outputs of the train
controller and the track cleaner. Basically
all the mixer does is to connect the higher
voltage source through to the output, while
preventing one source from forcing a current into the other.
With the model train in contact with the
track the controller provides the higher
voltage and powers the track. With the
train out of contact with the track the
transformer provides the higher voltage,
and breaks down the film of insulation.
Thus the circuit automatically switches
between the two voltage sources in the
required manner.
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Front panel controls of the completed Track Cleaner.
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Fig. 2. Full circuit diagram for the Mode! Railway Track Cleaner. The neon indicator
LP1 flashes when a high voltage is present on the track.
A neon indicator is connected at the
Potentiometer VR1 is used to adjust the
output of the diode mixer, and this flashes
operating frequency of ICI to obtain
when the high voltage signal is connected
optimum efficiency from the step-up
to the track. This provides confirmation
transformer T2. It is not advisable to use
that the unit is being brought into operaa low power 555 for ICI as many of these
tion, and it also helps to identify any
have relatively low maximum output
stretches of track that are contaminated
currents, and they might not work well in
with grease or dirt.
this circuit.
For the diode mixer circuit to work
Oscillator ICI drives the primary of stepproperly it is essential that the polarity of
up transformer T2 via capacitor C3 and
the input voltage from the train controller
current limiting resistor R3. The drive level
is correct. The direction of the train is
has to be something of a compromise. If
altered by changing the polarity of the
too little drive is used the unit will be inefvoltage across the tracks. The track cleaner
fective, but with too much drive there is
is therefore fed with a voltage of the correct
a risk of the unit delivering a significant
polarity from the controller, and the direcelectric shock. A value of 22 ohms for resistion of the train is governed by a polarity
tor R3 was found to give a high enough
switch at the output of the track cleaner
output voltage to counteract dirt on the
circuit, not by the controller's direction
track, but gives an output signal of high
switch.
enough source impedance to keep the unit
safe.
CIRCUIT
In normal operation the input signal
from the controller is fed to the output
OPERATION
sockets (SK3 and SK.4) via diode D3 and
The full circuit diagram for the Model
direction switch S2. Diode D4 prevents the
Railway Electronic Track cleaner appears
controller from forcing a high current
in Fig. 2. The mains power supply is a
through the secondary winding of T2.
conventional full-wave type having pushpull rectification provided by diodes Dl
If the train loses electrical contact with
and D2,
the track, the high voltage output from
As the current consumption of the main
T2 is half-wave rectified by D4 and fed
circuit is only a few milliamps, the loaded
to the track via S2, Diode D3 and resissupply voltage provided by a 6V 100mA
tor R4 then prevent the controller from
mains transformer is approximately 9V. It
quenching T2 output, and also prevent the
is possible to power the circuit from a fairly
high output voltage from being fed to the
high capacity 9V battery (e.g. six HP7 cells
controller.
in series). SI, Tl, Dl, D2, and FS1 are
LP1 is the neon indicator, and this
then omitted, and the battery is connected
should be a type having an internal series
across capacitor C1 via a s.p.s.t. on/off
resistor for 240V mains use. Resistor R5
switch.
provides further current limiting which
The oscillator stage utilizes a 555 timer
prevents LP1 from drawing too much of
IC1 in the standard astable mode.
the available output current from T2.
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COMPONENTS
Resistors
R1,R2 4k7 (2 off)

SHIOIP

R4
m
TALK
R5
100k
Page
All 0'25W 5% carbon film
Potentiometer
VR1
47k rotary carbon, lin.
Capacitors
C1
470p radial elect. 10V
C2
In polyester
C3
330n polyester
Semiconductors
Dl, D2 1 N4002 100V 1A rect.
diode (2 off)
D3, D4 1 N4007 1000V 1A rect.
diode (2 off)
ICI
NE555N timer i.e.
Miscellaneous
LP1
mains panel neon having
j jx-.
internal series resistor
FS1
100mA 20mm anti-surge
fuse
51
rotary mains switch
52
d.p.d.t. toggle switch
11
mains primary, 6V-0V-6V
100mA secondary
12
"Ioniser" transformer
SKI to SK4 4mm socket (4 off)
Printed circuit board available from
fPf PCS Service, code 924; metal instrument case about 203mm x 127mm x
52mm: mains lead and fused (2A) plug:
8-pin d.i.l. socket: pair of 20mm fuseclips; wire: solder: etc.
Approx cost
guidance only

£30

29

CONSTRUCTION
The printed circuit board (p.c.b.) component layout and the actual size copper
track pattern appears in Fig. 3. This board
is available from the EPE PCB Service,
code 924.
Construction of the p.c.b. is largely
straightforward. Fuse FS1 is mounted on
the board via a pair of 20mm fuse-clips.
FSI should be an anti-surge fuse, and not a
quick-blow type (which might "blow" at
switch-on as capacitor C1 charges up).
Step-up transformer T2 has a polarising
pin, so it is not possible to fit it to the board
the wrong way round. This component is
fairly expensive, and it is made from a very
hard but brittle material. It should therefore be treated with due respect. Dropping
it onto a hard surface could easily result in
the ferrite pot-core smashing.
Make quite sure that the four rectifier diodes (D1 to D4) and electrolytic
capacitor Cl are fitted with the correct
orientation. Also be careful to fit IC1 the
right way round (with pin 1 towards the
bottom edge of the board). In order to
fit into the component layout easily
capacitors C2 and C3 should be printed
circuit mounting types having 7-5mm (0-3
inch) lead spacing.
CASE DETAILS
The unit is housed in an instrument case
of all metal construction. For reasons of
safety the case must be a type that has a
screw fitting lid, not a clip-on type.
The three controls (SI, S2 and VR1) and
LP1 are mounted on the front panel of
the case, with SI well towards the lefthand end of the panel. Sockets SKI to
SK4 are fitted on the rear panel of the
case. Four millimetre sockets are used on
the prototype, but it is acceptable to use
another type if it fits in better with your
controller, etc.
A hole for the mains lead is made in the
rear panel of the case, roughly opposite
on/off switch SI, This hole should be fitted
with a grommet to protect the cable.
Transformer Tl and the printed circuit
board are mounted on the base panel of the
case, with Tl towards the left-hand end
of the unit. A chassis connection point is
required, and this can be provided by a
solder tag mounted on one of Tl's mounting bolts.

-SI
Rt I—
Q«■ k
al a
D11 | D2 R1
k k

IC1
o

0
0
VR1
t EE4517G |

LP 1

EARTH
TAG

asa
vl
V
I

Fig. 3. Printed circuit board component layout and full size copper foil master
pattern.
The p.c.b. must be securely fixed in place,
and in this case it is recommended that M3
or 6BA screws rather than plastic standoffs be used. Spacers about 6mm to 10mm
long are used over the fixing screws so that
the underside of the board is kept well clear
of the metal case.
Once everything is installed in the case
the hard wiring is added as shown in Fig. 4.
This is very straightforward, hut as the
dangerous mains
supply is involved
it is important
to proceed

I

more carefully than normal. The mains lead
must be a three-core type, with the Earth
lead reliably connected to the chassis connection point. The mains plug should be
fitted with a 2A fuse. Double check all
the wiring, particularly that to SI and Tl,
before testing the unit.
TESTING AND USE
Commence testing by first checking that
the unit is passing the input supply through
to the output. It will only do so if the input
supply has the correct polarity, but the
right polarity can be found by trial and
error if necessary (with the Track Cleaner
turned off). Remember that with the Track
Cleaner in use the direction of the train
must be controlled using switch S2 on
the unit, and not using the appropriate
control of the train controller.
With the train removed
from the track, switch on
the Track Cleaner.
Neon indicator LP1
will probably
light up when

v

The completed Mode!
Railway Track Cleaner
with the case top cover
removed to show some of
the component positionings and
wiring. For safety, the case must be
all metaf have a screw fixing I id and
be securely Earthed - see Fig. 4.
January 1995
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Fig. 4. Interwir/ng between the various components and p.c.b.
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Layout and wiring inside the metai case. The mains lead and
transformer primary connections to the on/off switch should
be covered with insulating sleeving.

the unit is switched on, although it will probably not light up very
brightly. By adjusting VR1 it should be possible to find a setting
that gives reasonably brightness from LP1 with no flickering.
Once VR1 has been given the optimum setting it will probably
not need any readjustment unless alterations are made to the track
layout. Putting the engine in place on the track should result in
LPI switching off. If power is then applied to the train it will
probably be found that LPI flashes each time the train passes
problem pieces of track, but this obviously depends on the cleanliness of the track.
Although the output from the Mode! Railway Track Cleaner is far
from lethal, it docs provide a high voltage, and might give a noticeable electric shock to anyone coming into contact with it. It is best to
avoid contact with any high voltage sources, even high impedance
ones.
□

ELECTROhllCS

CROSSWORD
ACROSS:
1. Sailors measure conductance, we hear. (6)
4. Connections, end to end. (6)
7. This takes charge. (9)
9. None confused over this indicator.
10. A prefix for 1012. (4)
11. In a state of flux? (5)
13. A line of repetitive networks. (6)
14. You've got me there! (6)
15. Locked up with a 5-electrode valve - without the poetry. (4)
17. Study transport. (5)
19. A good one is often needed between electronic systems. (5)
21. No current flows in this circuit. (4)
23. A man from 12 down? (4)
24. Everything's in tune here. (9)
25. A forceful scientist? (6)
26. An adjustment in 7 across that produces 24 across. (6)
DOWN:
1. Carries the information. (6)
2. Second part of 6 down. (4)
3. Try always to make your projects this. (6)
4. Can be used in place of 11 across for some jobs. (6)
5. First part of 6 down. (4)
6. A measure of alternating quantities. (4,4, 6)
7. Earlier name for 7 across.
8. X marks the opposition. (9)
11. Two in the colour code. (3)
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12. Pole discovered in neither this nor that. (5)
15. It's a part of the nucleus. (6)
16. The French fool in a salt water lake, (6)
18. Fixing hardware with I06 ohms looks spicy. (6)
20. Graphic plan, for example. (5)
22. Derogatory name for a haphazard circuit. (4)
23. Observe the trace. (4)
(Solution on page 35)
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Constructional Project
1

BEATING

THE

m

CHRISTMAS LIGHTS

W /

T.S. CHRISTIAN

Longer lasting fairy lights can
keep the festive spirit aglow
beyond twelfth night.
Why is IT that just because we have
a technical hobby, we are expected
to be able to fix everything around
the house - instantly? You only have to be
able to tune a radio to more than one station to be hailed as the saviour of every
piece of electrical gear in the house!
In our house, the worst time is
Christmas. Not just all those presents that
require plugs, or the new toys that demand
inexhaustible supplies of batteries (when
they work, that is). No, the problems peak
before the gifts are unwrapped: doomsday
is when they get the fairy lights out.
LOOK FIRST
Admittedly, we have more than a fair
share of the darned things. They dominate
the Christmas decorations. Some are inherited, some donated and some even purchased. Every year, the first of the festive
duties comprise untangling, servicing and
maintaining them and, as with any seriesconnected arrangement, fault-tracing can
be a nightmare.
True, an initial inspection will generally
reveal those screw fittings that are loose
and those push-fittings that have parted
company. However, finding the opencircuit lamp in a forty-lamp string.

500.0%
450.0%
400.0%
350.0%
300.0%
250.0%
200.0%
150.0%
100.0%
50.0%
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carefully entangled in a structure assembled from sections of green lavatory
brush precariously hung with fragile glass
ornaments, is a tedious process not
at all helped by the exhortations of
the assembled family to "mind the
decorations".
USEFUL LIFE
The life expectancy of the type of miniature tungsten filament lamps that comprise these abominations is about 50 hours
at full power: about two days if they are left
on overnight. Moreover, as Fig. 1 shows,
their life is strongly dependent on the current passed; a five per cent change either
way can affect life expectancy by a factor of
three.
Thus, the type of lamp that obligingly
fails short-circuit so you can find it, simply
increases the voltage on, and thus current
through, the rest of the string of lights,
with a consequent decrease in their life
expectancy.
THE FIX
Some reduction in the stresses and
labours of Christmas was achieved initially
by operating fairy lights from lamp
dimmers. Since these can be more expen-

LIFE AND BRIGHTNESS

MAINS
SUPPLY

R
-AAAT0 DROP 5%
OF VOLTAGE

Fig. 2. A resistor in series with a string
of lights not only reduces current but
also switch-on surge. As Fig. 1 shows,
there is hardly any reduction in brightness for the 5% reduction in current
suggested
Table 1; Ballast resistor values
for fairy lights.
No. of
lamps
5
7
12
20
40

Usual
current
0
0
0
0
0

06A
1A
15A
05A
05A

Ballast
ohms

Resistor
watts

180
120
82
220
220

3
3
3
3
3

Note: 5-lamp and 7-lamp data are for
continental-style bridges.
Resistor values depend on the rating and
number of lamps in the siring, but are
chosen to drop about 5% of the operating
voltage (12V or so for UK mains). Values
for commonly available lighting strings are
given in Table 1.
96%

98%

100%
102%
LAMP CURRENT

106%

Fig. 1. Curve of life expectancy against current for series-connected miniature
tungsten filament lamps. (Source: Handbook of the American Illumination
Engineering Society.)
32

sive than the light sets themselves, and
someone will always turn them up full
when you are not looking, an alternative
approach was sought.
This resulted in what is now the standard
modification to all "authorized" fairy-light
strings and their relatives: the ballast resistor box. Every lamp string includes a small
plastic box enclosing a wire-wound resistor
of ample rating connected in series with the
lamps, as shown in Fig. 2.

BOXING OA Y
Choose the plastic box with care, and
make all connections carefully and safely.
Standard project boxes are probably quite
suitable. Use a 5A terminal strip bolted to
the base of the box for internal connections
and for supporting the resistor(s) clear of
the plastic, as in Fig. 3. Since dissipation is
low, the temperature rise is small.
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For decorative bridges, or where several
chains of lights are used, the resistor and
connections can usually be fitted inside
one box. A suggested subsitute for a
plastic box is a modern electrician's ceiling rose screwed to a piece of 10mm
plywood. There are usually sufficient
screw connectors inside for all connections required, and to mount the resistors
securely. Moreover, both insulation and
fire resistance correspond to National
Standards.
It is good practice to run 3-core cable to
the box. so that an Earth is present. Fit
cable clamps or clips so that wires won't
pull out. Check the safety of the light
string while you are at it, examing it for
breaks, chippings and chafings, and the
like.

TO LAMP
STRING

5A TERMINAL BLOCK
Fig. 3. Series resistor and connections
can be made inside a plastic project
box using terminal blocks, as shown, or
In a standard ceiling rose. Make sure
that connections are tight and cables
securely damped.

A .5 *

i-k >
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A completed "two string" lights
protector. The resistors must be proud
of the case-floor. Never remove the
Ud if the unit is still plugged into
the MAINS and use a proper cable
damp for the mains lead..
CHRISTMAS
SPIRIT
These simple additions have transformed
my experience and perception of Christmas
for the last three years. Failure rate has
fallen dramatically: more than predicted by
Fig. 1, since the initial switch-on surge is
also limited by the resistor.
A twelve-lamp string that could once be
relied upon to fail at least three times in the
Twelve Days has not failed in three years.
Thus not only is the cost of the ballast
unit more than defrayed by the savings

in replacement lamps, but the spirit of
Christmas reigns again. (Apart, that is,
from the plugs, the batteries, the broken
toys the...).
□
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Robert Pent old
THIS month we conclude our look at
serial data transmission via fibre-optic
links with an f.s.k. (frequency shift keying)
system that will operate at up to 19200
baud over a range of at least 20 metres
using any reasonably good quality cable.
We will not consider the basic way in
which an f.s.k. system operates, since
this was covered in the Interface article
that appeared in the November issue of
EPE. The system featured here is a
conventional type using two tones to
represent the two logic levels of the serial
signal.
The use of an f.s.k. system inevitably
results in circuits that are substantially
more complex than those used in the direct
coupled link described previously. However, there is a major advantage in an f.s.k.
system in that it will work quite happily if
only a relatively weak light signal is
present at the receiver.
Apart from giving a greater maximum
operating range, this also gives better
reliability over shorter ranges. With the
direct coupled system everything has to be
just right if it is to function properly. If
(say) the cable of an f.s.k. system is not
fully pushed "home" into one of the
photocells, it will probably go on working
flawlessly!
Two Timing
The circuit for the transmitter appears in
Fig. 1. It is based on a 4046BE CMOS
micro-power phase-locked-loop (p.l.I.). In
this case it is only the voltage controlled
oscillator (v.c.o.) that is utilized, and no
connections are made to any of the other
sections of ICl.
The output from ICl is a good quality
squarewave signal at normal CMOS logic
levels. This signal drives l.e.d. D2 via an
emitter follower stage based on transistor
TR2. Resistor R7 is the current limiter for
the l.e.d., and it sets the "on" current at
approximately 40mA. This gives an average
l.e.d. current of about 20mA.

ci
100u

R11 560
—a\—
R10
5k6
CJ
100u
TRJ
SfHJSO

L

-®
IRS
BC549

3
F/g. 2. Amplifier and monstable stages of the receiver.
Capacitor C2 and resistor R6 are the
timing components for the v.c.o. Resistors
R3 and R5 provide a control voltage to ICl
that is normally about 3V. This gives an
output frequency of typically just over
70kHz.
A high input level results in transistor
TRI switching on, and resistor R4 being
shunted across resistor R5. This reduces
the control voltage to only about 2V, and
reduces the output frequency to a little
over 40kHz. As the input signal switches
to and fro between the low and high logic
levels, the output frequency of the transmitter switches back and forth between
these two frequencies.
It is important that this circuit is powered
from a reasonably accurate 5V supply. A
different supply voltage would result in the
l.e.d. current being altered. More importantly, even a small change in the supply potential would substantially alter the
two carrier frequencies. This change to the
carrier frequencies would almost certainly
prevent the system from functioning. A
different supply voltage should only be used
if the values of the relevant resistors are
changed to suit this supply potential. The
current consumption of the transmitter circuit is typically a little over 20mA.
C2
390p
i2l

FU
27k

01
1N4148

TR2
BFY51

4046BE
LL

TRI
BC547
R2
3k9

22K

R7
56
10k

02
SrH750
0V

Fig. 1. The frequency shift key (f.s.k.) fibre-optic transmitter circuit.
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Pulse Counting
The circuit for the amplifier and monostable stages of the receiver is shown in
Fig. 2. The photocell is a phototransistor
(TR3), and its collector to emitter leakage is
used to provide a light dependent resistance.
The pulses of red light from the transmitter
produce an increase in the leakage through
TR3, which results in small negative pulses
being generated at TR3's collector. No connection is made to the base terminal of TR3,
but this terminal can be wired to the 0V
supply rail if there are any problems with
stray pick up here.
The amplifier is a two stage common
emitter type having capacitive coupling. It
provides about 80dB or so of gain at 40kHz
to 70kHz, which is sufficient to drive TR5
into clipping even if only a relatively weak
input signal is present. The monostable is a
CMOS 4047BE used in the positive edge
triggered mode. Capacitor C6 and resistor
R14 are the timing components, and the
specified values give an output pulse duration of approximately six microseconds.
This gives an average output voltage of a
little under half the supply voltage with the
carrier frequency at 70kHz, reducing lo only
about one quarter of the supply voltage
with the carrier at 40kHz.
In order to extract the average output
voltage from IC2 it is merely necessary to
use some lowpass filtering. With a 19200
baud input signal the maximum input frequency is 9-6kHz (i.e. alternate "marks" and
"spaces" give a 9.6kHz squarewave). This is
obviously not that far removed from the
minimum carrier frequency of just over
40kHz, making it essential to use some high
slope filtering in order to obtain a glitch free
output signal.
The circuit diagram for the filter and output stages is detailed in Fig. 3, Originally
a fourth order (24dB per octave) filter was
tried, but this was found to give a slightly
jittery output signal.
Much better results are obtained using the
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final circuit which has two third order (18dB
per octave) filters connected in series. This
gives a total attenuation rate of 36dB per
octave, and together with a cutoff frequency
of about 14kHz to 15kHz this gives over
50dB of attenuation at the lower carrier frequency. This seems to be more than adequate to provide glitch-free operation.
The output stage is an operational
amplifier (1C4) used as a straightforward
voltage comparator. Preset potentiometer
VR1 provides an adjustable reference
voltage to the non-inverting input of 1C4,
and the output of IC3b is fed to the
inverting input. VRl must be adjusted to
provide a reference voltage that is half way
between the two input levels from IC3b.
The output from 1C4 will then accurately
reflect the mark-space ratio of the input
signal to the transmitter, even at high baud
rates.
Although it might seem to be a mistake to
feed the signal from IC3b to the inverting input of IC4, this is actually correct.
High and low input levels at the transmitter
produce low and high carrier frequencies
respectively.
These are converted to low and high voltages by the demodulator at the receiver, requiring an inversion through IC4 to give an
output signal of the same polarity as the input signal. IC4 provides an inversion that
revokes the inversion through TRI at the
transmitter.

Negative Thoughts
Apart from increasing the switching speed
of the output signal, op.amp IC4 also
provides level shifting. An RS232C signal
does not operate at normal 5V logic levels,
but instead operates at about plus and minus
12V. Minimum loaded signal voltages of
plus and minus 3V are acceptable. IC4 must
therefore be powered from dual balanced
supplies so that it can provide a negative
output signal. In practice most RS232C
inputs can be driven properly using a signal
that has a minimum output potential of
about 0 to 0-5V, provided a fairly short
connecting cable is used.
Therefore, the circuit will usually work
perfectly well if pin 4 of 1C4 is connected
to the OV rail and the negative supply is
omitted. If your equipment is fussy about
signal levels, and will only work when fed
with an RS232C signal at the correct levels,
a negative supply must be used for IC4. An
easy way of providing this supply is to use
the negative supply generator described in
last month's Interface article.
The SFH350 phototransistor and SFH750
l.e.d. are available from Electrovalue. These
are designed for use with standard 2.2mm
cable having a 1mm diameter core (available
from Maplin Electronics). They each have an
orifice into which the end of the cable is
plugged, but there is no built-in method of
clamping the cable in place. If necessary, the
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Fig. 3. Filter and output stages of the receiver.

constructor must devise a simple method of
fixing the cable at each end of the system, but be careful not to clamp it too
tight so that the polymer filament becomes
damaged.
Clean Cut
I think that it is worth repeating the
warning given last month that fibre-optic
cables are usually supplied with neither end
of the cable prepared for use. The cable
might work well enough as supplied, but it
will probably be necessary to trim it at
both ends in order to obtain good efficiency.
It is merely necessary to trim off a few
millimetres from each end of the cable
using a sharp modelling knife. Use plenty
of pressure so that you cut through the
cable cleanly in one go. The cuts must be at
right angles to the cable.
Obviously due care must be taken not
to cut yourself or the worktop. If you do
not have a proper cutting board a thick
piece of card is a good substitute. Provided
the ends of the cable are cut cleanly there
should be no need to bother with polishing
the ends of the polymer filament.
Preset VRl must be given a suitable
setting before the system will function correctly. The easiest way of finding the correct setting for VRl is to feed the input of
the transmitter with a 10kHz squarewave
logic signal. Then monitor the output of
the receiver using an oscilloscope, and adjust VRl for an output signal having a
1-to-l mark-space ratio. In the absence of
suitable test gear it is just a matter of
feeding an RS232C serial signal through
the system and using trial and error to find
a setting for VRl that gives good results.
In Use
The prototype worked well using a cable
20 metres long. I only tried it at 9600
baud, but it can handle a 10kHz squarewave
signal properly, and should therefore work
properly at 19200 baud. 11 should also work
properly at any lower baud rate. Refer to
last month's Interface article for RS232C port
connection details, and tips on getting reluctant ports to transmit data.
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Telephone: (0638) 662989 Facsimile: (0638) 660799
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220/240V ANY Two Secondaries
VA
Price
Dimensions
30
£11.30
70 x 35mm
£12.40
50
90 x 35mm
£13.90

T

O
O

o

o
o
o

o
w

o

Everyday with Practical Electronics. January 1995

140 x 60mm
£26.70
140 x 70mm
125 x 90mm
£33.90
800
160 x 70mm
£39.90
1000
Prices include VAT & Carriage
For further information and quantity discounts, contact Michael Doman
Phone: 0638 662989 Fax: 0638 660799
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by Barry Fox
CODED TV STANDARDS
At the International Broadcasting Convention in Amsterdam in September, a
panel of industry experts asked themselves; Is MPEG-2 future proof? Is there
anything better around the corner?
First let's recap on the current state of play.
MPEG is the technology which makes
all the new digital video and television
systems possible, and makes the government's plans to waste valuable u.h.f. frequencies on an analogue Channel 5 all
the more absurd.
More accurately, MPEG is the standard
for digitally coding pictures by Discrete
Cosine Transform compression. This involves throwing away redundant information and rebuilding the pictures by
predicting where moving objects should
be. If the prediction fails, for instance
where there is random motion such as
smoke or downhill race skiers weaving
between posts, the picture can dissolve
into a mosaic of coloured blocks.
For a good example of this look at the
music Video CDs recently released by
PMI. When Kate Bush moves fast she
turns into a multi-coloured chessboard.
MPEG confusingly stands for the committee that set the standard. The Moving
Pictures Expert Group is part of ISO, the
International Organisation for Standardisation, usually called the International
Standards Organisation.
FIELD SAMPLING
Digital expert John Watkinson has a
much more accurate but unofficial definition of MPEG: Motion Predicted Educated Guesswork.
The MPEG-I standard covers low bit
rates, around 1.5MBit/s as used for Video
CD. MPEG-2 is for higher bit rates,
around 3MB/s to 20MB/s, and is used
for broadcasting One difference is that
the MPEG-I bit rate is constant. The
MPEG-2 rate can vary, depending on the
picture content. And MPEG-1 saves bits
by working at reduced resolution.
It does this by taking each full picture frame, halving the number of lines
which make up the picture, and coding
only those lines. So it codes at 25 pictures a second. On replay, the decoder
reconstructs pictures with half the normal
number of lines but displays each picture
twice over to make up the full TV picture
speed of 50Hz, So there is no flicker,
but some clarity is lost and there may be
some motion artefacts, e.g. judder when
the camera pans past vertical objects like
lamposts.
For MPEG-2, each field is coded and
decoded separately, at 50Hz, to deliver an
interlaced display, like broadcast TV.
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MPEG-3 was originally intended to
cover HDTV. Now it has been absorbed
into MPEG-2 which covers data rates
high enough for HD.
Until the MPEG-2 standard is finally
set, and chips are ready, the broadcasters
are using MPEG-1 at higher bit rates.
And even with the MPEG-2 standard,
there is still need for a further set of
standards to define the modulation techniques used. This is why 140 electronics
companies and broadcast organisations
in Europe have got together to form the
wholly voluntary DVB, or digitial video
broadcasting group. DVB is doing, for
free, the kind of job the EC Eurocrats in
Brussels are paid to do.
Philips' Theo Peek describes the spirit
of collaboration amongst the DVB Group
as "almost Japanese ".
The DVB Technical Committee or
"Module" agreed a standard (MPEG-2
with QPSK, Quadrature Phase Shift
Keying) for satellite broadcasting in
December 1993 and for cable (MPEG-2
with 64 QAM, Quadrature Amplitude
Modulation) in January 1994. The
Committee expects to agree on a
standard for terrestrial broadcasting
(MPEG-2 with COFDM, Coded Orthogonal Frequency Division Multiplex)
before the end of this year. Audio
decoders will be flexible, to cope either
with stereo Musicam, Dolby AC-3 or
Musicam multi-channel. These standards
go first to the DVB Steering Board, and
then to the European Standards
Organisation ETSI for rubber stamping.
CODING RATES
Things are moving fast. Philips and
Pace/NTL were both receiving DVB
satellite broadcasts in Amsterdam, with
consumer receivers based on chips made
by Thomson. At the Live '94 Consumer
Electronics Show held at Earl's Court in
London a few days later, the UK
Widescreen Forum stand was receiving
digital TV broadcasts made by the NTL
from a 70 watt transmitter at Croydon, on
UHF channel 34. The data rate was
15MB/s, MPEG-1, using ODFM to
spread the data over 512 carriers with 16
QAM modulation. Reception was on a
standard 18 element domestic aerial.
The future MPEG-4 will cover coding
at much lower rates, under 100
kilobits/second, e.g. for telephone
transmission or disc and chip storage of
motion pictures. Fractal compression has
been tipped for MPEG-4. Whereas DCT
breaks the picture into blocks, fractal
coding works by analysing the tiny
component shapes from which all images
are built.

Dr Michael Barnsley of Iterated Systems, the company behind fractals, was
billed as a late entry to the IBC panel. But
he never appeared. This was a pity because Chris Birch of Scientific Atlanta,
Canada, was very dismissive of fractal
technology for MPEG-4. He was equally
dismissive of wavelets compression technology. This is a variant of DCT coding.
Whereas DCT coding works with fixed
block sizes, wavelets technology varies
the block size to suit the signal.
Birch suggested that that one way to
achieve super-low coding rates may be
to use "image synthesis". This compares
with MIDI sound coding.
Whereas a MIDI decoder stores wave
tables, which are digital snatches of
musical instruments which are then
moulded by the playback unit, image
synthesis would store basic images, like
the President of the United States. But
the tables would need updating, "George
Bush would not want to be confused
with Bill Clinton", says Birch.
CALCULATIONS
Dr. Leonardo Chiariglione, of Italy is
the dynamic Chairman of the MPEG
committees. He had nice way of answering a suggestion from a member of the
audience that new technology such as
wavelets might be better than MPEG.
"The last time I calculated, a year ago, it
had taken 600 man years to put together
a working MPEG standard. If you can
find 600 man years and put together a
working system, I am sure you will find
some buyers".
Chiariglione confirms that the MPEG-2
Committee is now extending its scope to
new areas which include the control of
remote storage media, non-backwards
compatible audio coding and 10-bit
video coding. The final draft for MPEG-2
should be ready by November 1995.
Paul Ratliff of the BBC Research
Department in the UK predicts that the
broadcast industry may have to move to
programmable software decoding, as
currently used by the computer industry.
The decoder is just a powerful processor
and memory which works with whatever
decoding algorithm it receives.
Says Chiariglione "We will still need to
categorise the algorithm, always within
limits. For MPEG-4 we are considering
this, perhaps with the decoder storing a
range of different algorithms, so that the
program just tells it - Use algorithm 25".
As the seminar Chairman reminded in
his summing up: "Anyone who thinks we
do not need standards should just try
putting a MAC disc in an IBM PC, and
see what happens".
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EASY-PC, Schematic and PCB CAD
Over 18,000 Installations
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,£98.00!
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in 80 Countries World-wide!
• Runs on:- PC/XT/AT/
286/386/486 with
Hercules, CGA, EGA
or VGA display and
many DOS emulations.
• Design:-Single sided,
Double sided and
Multi-layer (8) boards.
• Provides full Surface
Mount support.
• Standard output
includes Dot Matrix /
Laser / Ink-jet Printer,
Pen Plotter, Photoplotter and N.C. Drill.
• Tech Support - free.
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Options:-500 piece Surface Mount Symbol Library £48,
1000 piece Symbol Library £38, Gerber Import facility £98.

Electronic Designs Right First Time?
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Prices from UKE195 / US$375
For full information, please write, phone or fax:-

Affordable Electronics CAD
EASY-PC: Entry level PCB and
Schematic CAD.
EASY-PC Professional: Schematic
Capture and PCB CAD. Links directly
to ANALYSER III and PULSAR.
EASY-PC Pro' XM: Extended Memory
Version - Greatly increased capacity
PULSAR; Digital Circuit Simulator
-1500 gate capacity.
PULSAR Professional: Digital Circuit
Simulator ~ 50,000 gate capacity.
ANALYSER III: Linear Analogue Circuit
Simulator - 130 node capability
ANALYSER III Professional: Linear
Analogue Circuit Simulator
- 750 node capability.
Z-MATCH for Windows: NEW Windows
based Smith-Chart program
for RF Engineers .
FILTECH: Active and Passive Filter
Design program
We operate a no penalty upgrade policy. You can
upgrade at any time to the professional version of a
program just for the difference in price.
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$275.00

£145.00

USS prices
include Post
and Packing

UK£ prices
exclude PSP
and VAT

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

Number One Systems
UK/EEC: Ref. EVD, HARDING WAY, ST.IVES, CAMBS., ENGLAND, PE17 4WR.
Telephone UK: 0480 461778 (7 lines) Fax: 0480 494042 International +44 480 461778
USA;
Ref. EVD, 1795 Granger Avenue, Los Altos, CA 94024
Telephone/Fax: (415) 968 9306
MASTERCARD, VISA Welcome.
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Special Feature

ELECTRO MA GNET/C

COMPATIBILITY

ANDREW CHAD WICK

=

The implications of the new EMC
regulations, although not yet fully
clear, will have a profound effect
upon the electronics industry,
and even, it is claimed, upon some
aspects of the hobbyist market.
Electromagnetic compatibility, or
EMC, is defined as "the ability of a
device to function satisfactorily in its
electromagnetic environment without introducing intolerable disturbances to that
environment or to other devices therein."
Despite the seemingly academic definition, manufacturers of electrical and
electronic equipment are currently taking a
great deal of interest in the subject, mainly
due to the necessity of meeting new
legislation which came into force in 1992.
The problem is not new. In 1933 international organisations held a meeting in Paris
to discuss radio interference, which led to
the formation of the Comite International
Special des Perturbations Radioelectriques
or C1SPR. Since its inception the CISPR
has produced a number of reports and
standards, mainly on radio interference.
Many of these have been adopted by
CENELEC, the organisation responsible
for electrical standards in Europe. In the
UK the main legislation on the subject has
been contained in the Wireless Telegraphy
Acts of 1949 and 1967.
HARMONISA TIOPJ
However, in recent years the situation
has become far more complex. The
development of mobile phones, personal
computers and microprocessor-controlled
household appliances has brought with it
the risk of detrimental interference to all
kinds of electronic appliances, not only to
radio receivers.
A growing awareness of this led to
recognition of the need for the more wideranging concept of compatibility. Standards on EMC were written but these
were limited to certain product groups
and were often specific to a particular
country. Recent legislation has changed all
that and imposed EMC requirements on
virtually all electrical and electronic equipment intended for sale in the European
Community.
The new legislation on EMC, known as
the EMC Directive, is part of the effort
to remove the physical, technical and fiscal barriers to free trade in the European
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Community. Conforming to differing technical standards in member states leads to
increased manufacturing costs and delays
the marketing of innovative products. The
process of removing these sorts of restraint
has acquired the rather charming title of
harmonisation. It will hopefully lead to the
practical realisation of the single internal
market, which was established, in principle,
at the beginning of 1993,
STATUTORY
REQUIREMENTS
The EMC directive was adopted in 1989,
and became part of the British legislature
in the form of what is known as a Statutory
Instrument, entitled The Electromagnetic
Compatibility Regulations. The essential
requirements are that apparatus should be
constructed so that:
"The electromagnetic disturbance it
generates does not exceed a level allowing
radio and telecommunications equipment
and other apparatus to operate as
intended.
"The apparatus has an adequate level
of intrinsic immunity to electromagnetic
disturbance enabling it to operate as
intended."
These two separate aspects of the
problem are usually referred to as emission
and immunity, respectively.
The term electromagnetic disturbance
covers not only radio frequency effects but
also other unwanted signals such as transients on the mains and control cables,
electrostatic discharges and magnetic fields.
However, nuclear electromagnetic pulses
are excluded!
TRA NSITIONA L
COMPLIANCE
Although deceptively simple in summary the scope and implications of this
directive are very wide-ranging. The
original intention was that it should come
into force on 1st January 1992. However,
as a result of widespread protest by the
industry at the impossibility of achieving
this, the directive was delayed until 28th

October 1992 and an amendment was
agreed giving manufacturers until 1st
January 1996 to comply. In the current
transitional period manufacturers may
either comply with the new directive or
with the regulations at present in force in
the state concerned.
Like any other legislation there must be a
method of enforcing the EMC directive,
and penalties for those who contravene it.
Each state in the European Community
can choose its own method of enforcement.
Britain has opted for a complaint-driven
system using the existing trading standards organisation. Although the maximum penalties of a £5000 fine or a threemonth prison sentence may not seem very
harsh, the main deterrent is likely to be the
possibility of a product being excluded
from the market.
The scope of the EMC directive is very
wide, and effectively applies to all equipment produced since 28th October 1992.
Where a manufacturer has taken advantage of the transitional period and
currently only complies with existing
standards, he will still need to meet the
directive by the 1996 deadline if the
product is to remain on the market.
EXEMPTIONS
There are some exemptions to the legislation. Equipment for use outside the EC
countries and secondhand equipment are
two examples. Equipment that is unaffected by electromagnetic disturbances and
does not emit unwanted electromagnetic
disturbances is described as "benign", and
is also excluded.
In the hobby field, radio amateur
apparatus which is not available commercially is exempt, but CB equipment is not,
as it is classed as consumer electronics.
Designs for projects appearing in the
hobby electronic press are obviously not
within the scope of the directive as there is
no commercial supply of equipment.
General electronic components are also
excluded as they have no "intrinsic function intended for the end user". However,
kits of parts supplied commercially will
have to conform, as they are sold for the
purpose of constructing a specific piece of
equipment. This is likely to have serious
implications for companies specialising in
this area.
There are also certain product groups,
such as active implantable medical devices
and motor vehicles, where a general directive has already been implemented which
includes requirements for EMC. These
then take precedence over those in the
EMC directive.
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NEARLY
UNIVERSAL
Despite these exceptions most electronic
and electrical equipment is affected.
The basic method of showing compliance
with the directive is for the manufacturer to
demonstrate that a product conforms with
the relevant EMC standards. This involves
either the manufacturer or a third-party
specialist company testing the product in
accordance with the standards.
One of the difficulties of achieving the
original 1992 deadline was that the
scope of the standards which existed was
restricted to certain aspects of EMC, in a
limited range of equipment. The situation
now is that there are a handful of product
and product family standards and two
generic standards.
EN 55014, which is issued as BS 800 in
this country, is an example of a product
family standard, and deals with emission (of an electromagnetic kind!) from
household appliances. Most of the current
product standards are harmonised versions
of those which were in existence before the
EMC directive came into force. Work is
being carried out on a wide range of new
product standards but it may be some time
before these are issued.
The generic standards are intended to
cover a wide range of equipment in a particular environment and apply when no
suitable product standard exists. The two
currently available are EN 50081-1 and EN
50082-1 which deal with emission and immunity in residential, commercial and light
industrial premises. Similar generic standards for industrial environments are in
preparation.
TECHNICAL
COMPLIANCE
The other way in which a manufacturer
can demonstrate compliance is by means
of a technical construction file. This is
a collection of drawings, descriptions of
EMC provisions and calculations relating
to these, and the results of any tests
performed. The technical construction file
is submitted to a "competent body" for
approval.
So far about 30 competent bodies have
been appointed in the United Kingdom.
Some are divisions of existing manufacturers and research organisations but many
are specialist companies specifically set up
to handle what promises to be a rapidlygrowing (and lucrative!) demand for EMC
expertise.
One exception to the above is equipment
incorporating a radio transmitter which
must be submitted to a notified body for
testing. There are four of these bodies in
the UK each dealing with a different type
of equipment.
Once compliance has been demonstrated,
the manufacturer must make a Declaration
of Conformity describing the equipment
and citing the evidence for compliance. The
CE (Communaute Europeene) symbol may
then be used on the equipment, allowing it
to be marketed unhindered in any state in
the European Community.
The CE marking is not specific to EMC,
but simply shows that a product complies
with relevant "new approach" European
directives. Consequently if other directives
apply to a product it must also comply
with these before the symbol can be used.
Readers may have seen the CE symbol on
many toys, showing they comply with the
Toy Safety directive.

ENCLOSURE PORT
A C POWER
PORT
D C POWER
PORT

APPARATUS

EARTH PORT

PORT

(EE<.531G |
Fig. 1. The five emission ports recognised by EMC standards.
RADIATION
PORTS
The extent of the testing required to
demonstrate compliance can be seen by
glancing through the residential, commercial and light industry generic standards.
EN 50081-1 and EN 50082-1. In these
standards a piece of apparatus is considered to consist of a number of "ports"
as shown in Fig 1.
The standards recognise five categories
of "ports" which are capable of transmitting electromagnetic disturbances to and
from apparatus. A mains cable, for instance, would be classified as an a.c. power
port.
The generic emission standard specifies the maximum electromagnetic radiation from each of the ports and gives a
reference to another basic standard which
details the test method. The electromagnetic field strength from the enclosure port,
for instance, must not exceed 30dB (pV/m)
at 10m over a frequency range of 30230MHz, or 37dB over the range 2301000MHz. This is an example of a radiated
emission requirement and would normally
be checked using an Open Field Test Site or
OPTS.

Some of the radiated emission will travel
directly to the antenna and some will be
reflected from the ground, as shown in
Fig. 3. The amount reflected is very dependent on the condition of the soil, and so
for consistent results it is usually necessary
to install a conducting ground plane, consisting. for example, of a metal mesh with
dimensions as shown in Fig. 2.
It is also necessary to adjust the position
of the antenna and rotate the EUT to obtain
the worst-case readings. The other major
problem with an OFTS is masking of emissions from the EUT by ambient noise such
as transmissions from local taxi radios!
ANTENNA, ADJUSTABLE TO
OBTAIN MAXIMUM SIGNAL
DIRECT
EUT

9
6

REFLECTED
GROUND PLANE OR EARTH
[EEt5330 I
Fig. 3. Direct and reflected paths for
radiated emission.

The generic emission standard also specifies limits for continuous conducted interference from the equipment to the mains
supply, the mains "port", over the fre^
quency range 150kHz to 30MHz. This is
measured using the set-up shown in Fig. 4.
The artificial mains network provides a
constant standard impedance to the EUT,
and attenuates signals from the mains
that could interfere with the measurements. It may also be necessary to
provide additional mains filtering or perform the measurements
in a screened enclosure
to eliminate outside in2d
terference.
Harmonic components of the mains
current in the range 0 to
2kHz produced by the
equipment must also be
limited. A low value
resistor in the supply or
a current transformer is
used to monitor the
1-7d
current, and a spectrum
analyser identifies and
ANTENNA GR0UND PLANE
EuT
measures the harmonics.
(EQUIPMENT UNDER
TEST 1
During the tests the
mains supply must be
maintained within two
per cent of the nominal
voltage and 0-5 per cent
of frequency.
Limits are also set
Fig. 2. Minimum dimensions of an Open Field Test Site
on discontinuous interand gr ound plane.
ference, such as clicks
when, for example, a
thermostat operates, and on voltage fluctuations.
An OFTS is an elliptical piece of flat (to
within SOmpi) ground whose dimensions
IMMUNITY
are defined as shown in Fig 2. Even for a
distance d of 10m this requires an area of
STANDARDS
20m by 17m. Furthermore, there must be
The generic immunity standard is more
no large reflecting surfaces, such as buildextensive and includes specifications for
ings close to the perimeter of the site.
immunity to RE electromagnetic fields over
The equipment under test, or EUT, is
a wide frequency range, electrostatic
placed at one of the foci, and a receivdischarges, magnetic fields, high voltage
ing antenna at the other. The antenna is
transients, voltage dips and variations.
connected to a suitable instrument, such
Each specification has an associated
as a spectrum analyser or receiver, which
performance criterion of A, B or C.
is capable of measuring the field strength
Performance criterion A means that the
over the appropriate frequency range.
equipment must perform as intended
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charge electrode brought near to the EUT
until a discharge occurs. This is repeated at
other points on the accessible surface and
to nearby conducting surfaces.

TYPICAL ARTIFICIAL MAINS NETWORK

MAINS
SUPPLY

i

lOOn

50 JJ H
kSWL,

SWITCH SELECTS
LIVE MEASUREMENT
OR NEUTRAL
-FOR
OTHER CONDUCTOR
TERMINATED IN 50fl

EUT
CONNECTED
HERE

i
I
50 yH
I \MSLr

500 COAXIAL CABLE
e-

lOOn

MEASURING ANALYSER
INSTRUMENT
(SPECTRUM
OR
TUNEABLE RECEIVER) WITH
50 0 IMPEDANCE

(EEt53tG 1

Fig. 4. Measuring conducted interference using an artificial mains network.
during the test. B that it should operate as
intended after but not necessarily during
the test, and C that there may be
a temporary loss of function that is
recoverable either automatically or by
means of the controls.
The simplest set-up for testing immunity
to radiated R.F. fields is shown in Fig. 5.
The field strength at the EUT is specified
by the standard as 3V/m over a frequency
range of 27-300MHz. This is monitored by
field probes on or near the EUT as the
frequency is swept over the range. The tests
have to be carried out in a screened chamber to prevent the strong electromagnetic
fields that are generated interfering with
the monitoring and other equipment in the
immediate surroundings.
Results using this method of testing can
be misleading due to reflections and standing waves set up in the screened chamber. More recent draft standards, which are

likely to come into force soon, extend the
range of frequencies at which tests must
be carried out up to IGFlz, and include
modulated fields. The preferred test setup has been revised to an anechoic chamber or absorber-lined shielded enclosure to
avoid the problems of reflections and nonuniform field strength.
The electrostatic discharge tests are
designed to simulate the effect of the
equipment being touched by a charged
person. Simply walking across a synthetic carpet can lead to a build-up of
charge, resulting in potentials as high as
lOkV. Contact with a piece of equipment
produces a rapid discharge to earth with
peak currents of maybe 10A.
The test method uses a discharge generator which incorporates the electrical
equivalent of the human body, as shown
in Fig. 6. In the air discharge test the
capacitor is charged to 8kV and the dis-
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Fig. 5. Testing for radiated immunity.
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IMPLICA T/OnUS
The above brief descriptions should give
an idea of the extent and complexity of the
testing required to demonstrate compliance
with the EMC directive. It is difficult to
judge the full implications of the legislation
at the moment, particularly as many of the
standards are still only available in draft
form. However, it is apparent that there
will have to be a good deal of investment
in specialised test facilities, equipment and
training.
Many of the larger manufacturers of
consumer electronics, domestic appliances
and telecommunication and IT equipment
already possess EMC test facilities of some
sort, and for them the new legislation may
only involve an extension of current practice. Smaller companies whose products are
subject to EMC requirements for the first
time will be affected more severely.
.
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Fig. 6. Simplified electrostatic discharge generator.
For example, compliance testing by a
third-party test house might typically take
three days, one day for emission and two
for immunity, at a cost of £600-£1000 a
day. With an anechoic chamber costing
maybe £500,000, investing in your own
facilities is out of the question. However
there is likely to be a market for low-cost
DIY test rigs that will give a rough indication of whether equipment is likely to
comply, before it is submitted for a full
test.
Many people regard the EMC Directive
as the most complex and far-reaching
of all the Directives aimed at achieving a single European market. Hopefully
the benefits in terms of compatibility
and unrestricted trade will make it all
worthwhile.
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"Electronics Workbench

mmlmlmlmm

is the best simulator to
design and verify circuits."
Gordon MacDonald
Production Engineer Tedmickin

fSfxtia '■ -,■
Electronics Workbench is a higltK
productive bench where you design and
verify' circuits in a fraction of the time.
Connections arc always perfect.Wires
route themselves. And the simulated
components and test instruments work
just like the real thing.
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It's faster than building widt actual
components because you change
connections and component values
instantly. And since die simulated
components are free, you don't need to
replace burnt-out parts or keep an
extensive inventory. The result; You save
precious time and money. Guaranteed!
The standard tor simplicity and power for
over six years. Electronics Workbench is the
most popular tool of its kind. It lias gained
worldwide acclaim as die ideal complement
to any test bench. Fact: Over 90% of
our customers recommend it to
their friends and colleagues.
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electronics lah in a computer™
Call: 44 0203 233216
Robinson Marshall (Europe) PLC
Nadella Building, Progress Close, Leofric Business Park, Coventry. Warwickshire CVS 2TF
FAX: (44) 0203 233210
-gll AyV 1
♦30-day money-back guarantee.
mmSott
Shipping charges - UK £4.99. All pnees are plus V.A.T.
owpSSr INTERACTIVE
All trademarks are the property of their respective owners.
••With the purchase of Electronics Workbench. Offer valid until October 15. 1994.
fri

WHETHER ELECTRONICS IS YOUR HOBBY
OR YOUR LIVELIHOOD...
YOU NEED THE MODERN ELECTRONICS MANUAL
——^orderno^
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The essential
reference Work
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•Easy-to-use format
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S
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•Clear and simple layout
dps

•Regular Supplements

a***

•Sturdy ring-binder

.o^41„ i?"

•News of latest developments
•Full components checklist

.
^\

• Extensive data tables
• Detailed supply information
•Ready-to-transfer RGBs
•Comprehensive subject range

EVERYTHING YOU NEED TO
KNOW ABOUT ELECTRONICS!

• Detailed assembly instructions
• Professionally written

If the fascinating and fast-changing world of electronics is your livelihood, your
study subject or simply your passion, the revised edition of THE MODERN
ELECTRONICS MANUAL is the reference work for you to have at your side.
The Base Manual contains information on the following
subjects:
BASIC PRINCIPLES:Symbols, components and their
characteristics, passive component circuits, power supplies,
acoustics and electroacoustics, the workshop, principles of
metrology, measuring instruments, digital electronics,
operational amplifiers, timers, physics for electronics,
CIRCUITS TO BUILD:Construction techniques, radio, telephony,
microcomputing, measuring instruments, vehicle electronics,
security, audio, power supplies, electronic music (over 25
different projects).
REPAIRS AND MAINTENANCE: Basic circuit operation for
radio, television, audio/hi-fi, telephones.

H
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DATA:Diodes, transistors, thyristors and triacs, digital and
linear i.c.s, microprocessors.
The Manual also covers Safety, Specialist Vocabulary with
Abbreviationsand Suppliers.
OVER 1,000 pages,with over 900 diagrams and photographs, A4
looseleaf format weighing over 3.5kg.
ALL-IN-ONE AND EASY-TO-USE: A sturdy ring-binder allows you
to use the Manual on your workbench. The looseleaf format also
means you can slot in the regular supplements as they arrive - so
all your information is there at a glance.
EXTENSIVE GLOSSARY:Should you come across a technical
word, phrase or abbreviation you're notfamiliar with-simply turn
to the glossary included in the Manual and you'll find a
comprehensive definition in plain English.

iiuuuiiui (SUAiS ANcTiEiE mjuuui^^
Our 30 day money back guarantee gives you complete peace of mind. If you are not entirely happy
with the Manual, for whatever reason, simply return it to us in good condition within 30 days and we
will make a full refund of your payment- no Small print and no questions asked.
(Overseas buyers do have to pay the overseas postage charge).

i}j|
K

MMMmmmMmMMmmnMnnmmmmmMMMmnmiiiiiiMnmmmMfmMmMMMMiiiMiimnnnnnnnnnniui
Now - at last - the most comprehensive reference work ever produced at a price
you can afford, the revised edition of THE MODERN ELECTRONICS MANUAL
provides you with all the essential information you need.
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Electronics - The

Big

Move

Another bumper issue of Display News, this time a massive 48 pages of selected goodies. Many bargains are scattered amongst the pages, hopefully something to interest a wide spectrum of our customers from the electronics hobbyist to the industrial user. Remember we are most happy to serve ALL customers large and small. Our technical staff
are always ready to answer your questions to their best ability.
Big News - We have finally outgrown our current 20,000 sq feet location and will be moving to a new 40,000 sq feet
site in South East London, early in 1995. The new premises will offer many advantages to our customers - such as off
street parking, London Transport buses pass the door and two Southern Region stations are situated close by. Plus
you can look forward to the Largest walk around Surplus Electronics Outlet in the UK perhaps even in Europe I!
Complete with Coffee machine ! Check out our regular adverts for more information soon.
<£i

Win a Bottle of Champagne !

To mark the occasion of our forthcoming move we are offering a quality bottle of champagne for the best five suggestions to fill 'Big Dave's' text bubble. What could he be saying ??? Send entries to our regular address, we will
publish the best ones in our next flyer - good luck. Finally, a Very Merry Christmas and Happy New Year to you all.
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All Mall & Offices
32 Biggin Way,
Upper Norwood,
London, England
SE19 3XF

-sisciRonics-

VISA

ESTABLISHED
25 YEARS

0181 679 4414
24 Hour Fax Line 0181 679 1927

Shop & Showroom for callers (no mail to shop) 215 Whitehorse Lane, South Norwood, London
Open Monday to Saturday 9.00 to 5:30. Opposite Selhurst Park Football Ground.
On 68A London Transport Bus Route. Near Selhurst & Thornton Heath Rail Stations.
© Display Electronics 1995
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Rack Cabinets And

C^S
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Accessories

MASSIVE REDUCTIONS - VIRTUALLY NEW
Ultra Smart - Less Than Half Price!!

c*

DISCOUNTS AVAILABLE FOR QUANTITY ORDERS - CALL
For your information, a V is a standard rack measure. 1U = 1.75"
3U 19" Quality General Purpose Rack Case

Free standing, smart case with integral 3U 19" rack mounting lugs. Made of high quality aluminium
extrusion with removable two tone grey steel covers, with side and bottom ventilation slots. Fully
,
featured, the rack has 6 position mounting slots for standard cage nuts, fitted left and right both front
and back. Internal recessed carrying handles and modern construction make this a very smart rack indeed
Supplied in "as new" little used condition. The overall dimensions are 20%"W x
x 16-5/8"D
Order as: 3U RACK CASE
Only £39.95 (C)
7U Heavy Duty Desk / Floor Equipment Cabinet
Superior quality heavy duty equipment cabinet made from steel and alloy, finished in two tone grey
colour scheme. Front fitted vertical fixing struts accept standard clip in 'cage nuts' and the rear mounting
frame is ready drilled and tapped for a 20" x 13-3/8" blanking or mounting panel. Both the top and bottom
of the rack are fitted with fully perforated panels to allow maximum convection cooling and superior electrical screening. The top section is double skinned over with a solid steel sheet to prevent spillage of liquids
or foreign objects from falling through the top mesh. An all round side 0.7"
ventilation gap provides highly efficient cooling. Complete with side mountOCO
ed recessed fold away carry handles. External dims. 16" H x 20%" W x 18" D. xJlliy
wD (D)
A superb rack at a superb price!! Supplied in "as new" condition. Order as: DESK CAB 1.
14 & 16U 19" Desk / Floor Standing

.

Ideal unit for either desk or floor standing equipment. All steel construction finished
in two tone light brown with 8 fixed vertical cage nut fixing strips mounted 4 front
and 4 rear which allow for any combination of fixing or support. Excellent ventilation is provided by slotted vents in the bottom section and on the removable back
panel. Supplied in good slightiy used condition complete with 2 fitted flush carry
handles and 41 rubber feet.
Dims: 14U 29,/2" H X 16.5" D X 20" W. Front to back vertical fixing strut dim: 16%"
Dims: 16U 29 /2" H X 16.5" D X 20" W. Front to back vertical fixing strut dim: 16"
Steel shelf support angle brackets for 14U & 161) racks £3.95 per pair

14U

Special Offer - Either type Only £49.95 (o

16U

32U - High Quality - All steel cabinet
Made by Eurocraft Ltd to the highest possible specification this free standing rack cabinet features all steel construction with removable side, front and back doors. The front and back doors are hinged for easy access and all are lockable with high quality 5 lever barrel locks (key supplied). The front door is constructed of double walled steel with a
'designer style' smoked acrylic front panel to enable status indicators or leds to be seen quickly through the panel, yet
remain unobtrusive. Internally the rack features full slotted reinforced vertical fixing members to take the heaviest of
equipment and movable vertical fixing (two supplied as standard) struts pre punched for standard 'cage nuts'. A mains
distribution panel internally mounted to the bottom rear, provides 8 I EC 3 pin Euro sockets and 1 x 13 amp 3 pin
switched utility socket. Overall ventilation is provided by 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. _
,,
.
,
r\r\
Ext. Dimensions 64" Hx 25" Dx 233/4" W.
A SUpefD buy 31 Ollly t I 95.00 (G)

I*

39U VERO - Budget 6 foot
Made in the UK by Vero Enclosures these open front and back racks feature steel and alloy con
struction finished in a very smart two tone light grey colour scheme. Removable side panels allow easy
access to the 4 vertical fixing struts which are fixed 18" apart (front to back). The struts accept standard clip
in "cage nuts" for mounting all types of 19" rack equipment, panels etc. Overall external dimensions: 77" H x 23" D x
22%" W. Internal inside dimensions: front to back 18", maximum vertical fixing area 68V2". Supplied in good used condition,
Order as: VERO 1
Only £155.00 each (G)
ALL ADVERTISED RACKS PLUS A LARGE RANGE OF SPECIALS MAY BE VIEWED PRIOR TO
PURCHASE AT OUR SOUTH LONDON CASH & CARRY WAREHOUSE
0181-679-4414

1

Fax: 0181-679-1927
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'Optima'

High Grade Extra Deep

Top quality 19" rack cabinets made in UK by Optima Enclosures Ltd. Units feature designer, smoked
acrylic lockable front door, full height lockable half louvered back door and removable louvered side
panels. Fully adjustable internal fixing struts/ready punched for standard 'cage nuts' for any configuration of equipment mounting, plus ready mounted integral 12 way 13 amp socket, switched, mains
distribution strip make these racks some of the most versatile we have ever sold. Racks may be stacked
side by side and therefore, if purchased
in multiples, require only two side panels in total.
Overall dimensions are IIV2 H x 321/2" D x 22" W. Call for shipping cost.
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Less than Vi
MAKERS PRICE !!

Complete rack inc. 2
removable side panels.
Order As: OPT RACK 1

Rack complete as above
but LESS side panels
Order As: OPT RACK 2

£335.00
Call for shipping cost
Internal heavy duty
shelves for above with
fixing kit.
£18.95 each

£225.00
Call for shipping cost
Top mount, twin fan
cooling assembly occupies no space in rack.
£39.95 each

WOTS A U ?
A rack Standard of
Measure = to 1.75"
So, now you know!!
CAGE NUTS
Clip in nut used for fixing panels or equipment
to rack frames
10 For £3.95

42U 'Eurocraft' All steel cabinet
Another fine Eurocraft UK made cabinet. Made to the highest possible specification this free
standing rack cabinet features all steel construction with removable side, front and back doors. The
front and back doors are hinged for easy access and all are lockable with high quality 5 lever barrel locks (key
supplied). The front door is constructed of double walled steel with a 'designer style' smoked acrylic front
panel to enable status indicators or leds to be seen quickly through the panel, yet remain unobtrusive and
away from unauthorised fingers I! Internally the rack features fully slotted reinforced vertical and horizontal fixing members to take the heaviest of equipment and shelf supports. Two movable vertical fixing struts pre
punched for standard 'cage nuts' are prebolted to the fixing members. A fully enclosed mains distribution panel
internally mounted to the bottom rear, provides 8 IEC 3 pin Euro sockets and 1x13 amp 3 pin switched utility
socket. Overall ventilation is provided by fully louvred 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, pre punched utility panel at lower rear for cable / connector access
etc. Supplied in excellent, slightly used condition.
External Dimensions 79.5" H x 25" D x 23%" W. Call for shipping cost Q p |y £299 00 (^0

A host of options can be supplied with all of our rack
cabinets these include: fans, brackets, blanking panels,
shelfs, shelf supports, power distribution etc.
Please call our technical staff for more Information.

-STOP PRESS-

Just arrived as were going to print!! call for more info.

OPTIMA 'GIANT' 44U 19" rack cabinets same spec as rack OPT1 (top of this page)
As new condition complete with side panels etc. ONLY £435.00 - shipping call
Slim Line (1U) Triple Fan Trays
Measuring only 1U high (1 %") this unit, Vero part number 28-43201E or equivalent, encases three 120 mm quality fans to provide a large degree of air movement / cooling in the minimum of space - very quiet running. Supplied fully tested with 90 day guarantee. Specify when
ordering 110 o.r 240 volts AC.Order as: 1U FAN TRAY.
r*AC OC
z.4o.yo (c)
2U Alloy Vented Blanking Panels
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Standard 2U x 17" vented blanking panel - ideal for fitting towards the top of a
rack cabinet to allow natural cooling by convection or as a draft exit for forced air
cooling. Made of 0.125" alloy plate and finished in a light brown colour. Easily
painted to suit your own
colour scheme IRFE
0n|y ^ ^ ^ 2 j gg(A)
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Fax: 0181-679-1927
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1 kVA

No Break Uninterruptible Power Supplies
Brand new and boxed model MUD 1085-AHBH from Densei, 240 volts AC 1 kVA (4.2
amps). The batteries in this unit are housed in a separate case. This model also features a constant voltage constant frequency output. Indicators include charger running, inverter running and inverter alarm. A buzzer alarm is also provided. The unit
supplies output signals to an AUX terminal to indicate that there has been a power
failure. The three signals at the terminal are the On battery signal. Inverter on/off signal
^ and the Alarm signal. Typically these signals are taken to CMOS gates for processing if
required. Provision is also made for external switching of the inverter. Supplied complete with operation manual.
Order as MUD-UPS
Only £575 each (F)
SPECIFICATIONS
Voltage= 240v ± 15%

INPUT:

Phase= Single

OUTPUT:

Phase= Single
Current= 4.2 A max
Sealed lead acid

BATTERY:

Frequency= 47-53hz

SMI

Capacity= 1.8kVA

Voltage= 240v ± 2%
Frequency= 50hz ± 0.5% Capacity^ 1 .OkVA
Instantaneous voltage variation = ± 10% or less. Setting time 100ms or less
Time available from interrupt = 15 minutes at full load

Emerson 'Accucard' Internal PC UPS
A brand new 8 Bit half length PC compatible card for all IBM XT/AT compatibles. The % length
card provides DC power to all internal system components in the event of power supply failure. The
Accusaver software provided uses only 6k of base RAM and automatically copies all system,
expanded and video memory to the hard disk in the event of loss of power. When power is
returned the machine is returned to the exact status when the power failed, even if you
; were in the middle of an application ! The unit features full self diagnostics on boot and is
supplied with full fitting instructions, software and manual. Normal price £189.00.
Only £69,00 each (B)

2/£120.00 (c)

Chubb High Security Barrel Lock
10 lever very secure steel lock, as used on cash registers, alarm systems, banking equipment, and Welsh
John's wallet. Spare keys are not available or copyable by locksmith's and must be obtained direct from
Chubb Ltd. Each lock is supplied with two keys and every lock supplied has an individual combination. The
key is made of solid brass and is particularly unobtrusive measuring only 44mm in length. The barrel lock
is mounted via a 19 mm hole and threaded ring (supplied) and has a 9 mm square shaft and lock nut to
accept a host of tounges. The key turns the lock through 90 deg and remains captive in the turned position.

mm

Only £3.99 w 10 / £25.00
Relays
These are all fully shrouded
"Continental" type relays. Contacts typically rated at 5 amps. Dimensions
only vary slightly - about 11A"H x 1 "W x 5/8"D.
PLEASE ORDER RELAYS BY THE PART NUMBER LISTED.
£2.25
CR-2 12 vdc. 185 ohms. 2 c/o
£2.25
CR-1 6 vdc. 52 ohms. 2 c/o
£2.25
CR-4 12vdc.200 ohms. 1 c/o
£1.95
CR-3 12vdc.185 ohms. 4 c/o
£2.95
CR-6 12vdc.260 ohms. 1 c/o.16 A
£3.95
CR-5 12vdc.250 ohms.1 c/o.10 A
£3.25
CR-8 12vdc. 330 ohms. 6 c/o
£3.25
CR-7 12vdc. Latching. 2 c/o
£2.25
CR-10 48vdc. 1700 ohms. 2 c/o
£2.25
CR-9 24vdc. 700 ohms. 2 c/o
Shipping for all relays is (A)'
Jumbo High Voltage Capacitor
It's not often you see a non electrolytic capacitor of this size and voltage - and especially at this
price I Made by General Electric USA, Cat Ref 28F2011 and rated at 8 mf at a massive 4,250
V DC this item will deliver a massive amount of energy in a fraction of a second! . Normally used
in high voltage pulse circuits such as radar or for the firing of Xenon flash tubes or pulse type
lasers. Completely hermetically sealed with electrical connections made by two bolts mounted
on top of the two porcelain insulators. A push on tag connection is provided to safety earth the
all metal casing. The unit is supplied with a shorting link to prevent static electricity in the air from
self charging, possibly resulting in an electric shock hazard - this must not be removed until
required for use. Dimensions: 5" w x 6" h x 8 "
Only £14.95 each (B)
Please be warned that electricity and high voltages can be dangerous and lethal.
If at all in doubt seek expert advice before purchase or use of this item.
0181-679-4414

Fax: 0181-679-1927
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Floppy

Disk

Drives

"US

C

Note: We supply only first grade floppy disk drives of well known brands. Unless otherwise A
stated, all are new or removed from new equipment and are totally standard in every way,
y
SVa" 720 K or SW 360K
51/4" 720K

£24.95 ,b, or 3/E69 <0

£22.95 <6, or 3/E65 (c,

31/2" 1.44 M or 51/4" 1.2 M

£29.95 ^ or 3/E84 (c,

Laptop Floppy Disk Drives
Ultra compact 1" height 31/2" 1.44 Mb drives for use in laptop computers. Such drives differ from the more normal desktop drives in that
no separate power connector is provided. The power for the drive goes up two of the wires of the data cable. This cable is supplied and
terminates in a 34 way female IDC connector.
__ _
*
rtrtrt r\r£36.95 (B) or 3 for £99.95 (C)

SVa" 1.2 Mb External Floppy drives With PSU's
Brand new and boxed external SVa" 1.2 Mb floppy disk drives complete with integral povyer
supply. These are Teac FD-55GFR which is one of the state of the art 96 TRI floppies
which will read and write double sided, double density plus high density with equal ease.
Comes complete with all necessary cabling. Your existing data cable is replaced with the
one supplied, which has an extension to a slot plate bearing a 37 way female D socket,
as does the drive itself. 37 way connecting cable included. This drive was in fact made as
an add on to a Zenith range of laptops but is equally at home with any PC compatible
which supports 1,2 Mb drives. Measures 12"L x 6"W x 2-%"H. Two tone grey metal case,
extremely sturdily made. Complete with installation and user manual.
Only £49.95 each (C)

Last Chance!
WITH
To Buy a 720K
3V2" External Floppy Drive For Your
Zenith Minisport Laptop!

—
Brand new Zenith packaged SVz" 720K external floppy disk drive made for Zenith's Minisport laptop computer. Would probably work with other laptops if the sub-miniature 20 pin D plug were changed, as internally the drive is a standard
Panasonic with a standard 34 way connector and separate power socket.
^
mm
Comes complete with installation manual. Measures 7-%"D x 4-%"W x 1-1/8"H. _ .
.
To the best of our knowledge Zenith have ceased production of these drives and Ljniy
63Cn (B)
we have only limited quantities - so buy now or forever hold your peace!
'

51/4" to 31/2"

Disk Drive Conversion Kit

Another most useful item, Converts your 5V4 disk
drive bay on a standard IBM or compatible system to
accept a S'A" floppy disk drive. Kit even comes complete with screws and adaptor cables to change the
data and power connections to the different format
used on SVa" floppy disk drives. Makes that upgrade
job a breeze !

%

8" FLOPPY DRIVES
BY
SHUGART
TANDON
MITSUBISHI
EX STOCK
CALL FOR DETAILS

£7.95 each w
0181-679-4414

4

Fax: 0181-679-1927
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Hard

Disc

Drives

All our Hard Disk Drives and controllers are new or removed from
jeq
equipment and extensively tested before shipment to you. We have over
fverl
65 different types Ex Stock so please call us with your requirements
CAPACITY

TYPE

FEATURES

PRICE

10 megabyte
20 megabyte
20 megabyte
20 megabyte
30 megabyte
40 megabyte
42 megabyte
45 megabyte
85 megabyte
160 megabyte

ST-506 MFM interface
ST-506 MFM interface
ST-506 MFM interface
ATA (IDE) interface
ST-506 RLL interface
ATA (IDE) interface
ST-506 MFM interface
SCSI interface
SMD interface
SMD interface

Tandon TM-502 full height 5Va"
NEC Model D5126 half height 51A"
Fuji FK-309-26 half height 31/2"
Conner CP-321 half height S'/s" (or equiv.)
Seagate ST-238R half height SVa"
Conner CP-3044 1" high SVi" (or equiv)
CDC Wren II 94205-51 half height SVa"
Rodime RO-3057S half height SVi" BRAND NEW
NEC D2246 full height 8" BRAND NEW
Fujitsu M2322K full height 8"

£39.95(C)
£54.95(C)
£59.95(C)
£69.95(C)
£69.95(C)
£89.00(C)
£69.95(C)
£99.00(C)
£299.00(E)
£195.00(E)

HARD DISK CONTROLLER CARDS
TYPE

INTERFACE

FEATURES

PRICE

8 Bit XT Type
8 Bit XT Type
16 Bit AT Type
16 Bit AT Type
16 Bit AT Type
16 Bit AT Type
MCA (IBM PS-2)

ST-506 MFM interface
ST-506 MFM interface
ST-506 MFM interface
ST-506 MFM interface
ST-506 RLL interface
ATA(IDE) interface
SCSI interface

Short card for 1 or 2 hard drives only
Full length card for 1 or 2 hard drives and floppy drives
3/4 length card for 1 or 2 hard drives only
3/4 length card for 1 or 2 hard drives and floppy drives
3/4 length card for 1 or 2 hard drives only
Short card for 1 for 2 hard drives and floppy drives
Adaptec AHA-1640, Current RRP £275

£34.95(A1)
£49.95(A1)
£29.95(A1)
£44.95(A1)
£34.95(A1)
£24.95(A1)
£129.00(A1)

Outstanding Deals on 5Va"
" •••-.

Floppy Disks!
Maxell MD2-D double sided double density Gold Standard 5Va" floppy disks at an
unheard of price. Brand new and boxed, straight from the manufacturer! 100% Certified! We
bought up an entire surplus stock from
a big user and are passing the savings
j
OO A CZ
on to you. Buy whilst we still have DUX OT I U ~ L/niy
(A)
some left!

1.2 MB

Brand new and boxed high density 5V4" 1.2 megabyte floppy disks at an unbeatable price.
These diskettes are made for Victor by a brand name manufacturer. Box contains 10 disks
with all the necessary labels. At this
Jt
price you just have to buy!
QqX Of 10-OnlyE4.99 (A)

150/250 Mb External SCSI Tape Streamer
Brand new and boxed Archive VP series model 250e external extra high capacity tape streamers for all who need large backup storage either on their own machines or for multi-user networks
including Novell and the popular versions of Unix. Suitable for PC-XT-AT and PS-2. Uses DC6150
for 150 megabytes and DC6250 for 250 megabytes, or equivalents, 1/4" industrial type cartridges
for total reliability and security. Requires a SCSI interface card or Archive's own 402 (PC's) or
409A(PS/2) controller. Suggested software is QlCstream 4.0, PCTools version 8 or Norton backup utilities. The data transfer rate is 112 Kb per second and reliability is less than 1 error in 1010
bits. Fully recommended for high reliability and/or network use.
■a

Only £299.00 each (D)

40/80 Mb External Tape Streamers

Brand new and boxed XL series model 5240. It has 40
Mb capacity (80 Mb compressed if the driving software supports Data Compression) or 60 Mb with extended length cartridges (120 Mb compressed). Suitable for PC-XT machines. Uses
Maynard 340 (for 40 Mb), Maynard 1120B (for 60 Mb) or equivalent tape. The interface required is PC compatible floppy. Data transfer rate is 1.2 Mb per minute. Suggested software is QlCstream although other utilities may well support this drive.
Only £99.00 each (D)
0181-679-4414
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Fax: 0181-679-1927
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Qume Daisywheel Printer

immiinttmumiunnuim

For Parts Or For Use As Is
Brand new and boxed Qume LetterPro 20 printer complete with
■
>PLRV
Elite 12, 96 ASCII character daisywheel, ribbon and 120 page manual. Uses the QS-3 parallel interface. A gift if you use that interface
use
or can convert it to Centronics, but most people will want it for the
1, As is
treasure trove of brand new parts. The platen motor alone costs
2, McxJIy
■ wv.-.. three times our price for the whole machine! Hundreds of parts for
3, For parts
DIY, robotics and hobbyists. It's worth the money just for the fun of
ms
DEAL
———
*' taking it apart! Contains several DC motors with precision optical
positioning mechanisms. The manual supplied is very full and describes the Centronics, Serial and QS-3 interfaces which are installed in different models of this printer. Also includes a
_
—
stand alone fully encased switch mode power supply providing+-16 vDC and
fs „ i.. QOA QK
(D)
+5 vDC. In summary - a gift!
vyniy
General Purpose Oscilloscope Probes
General purpose passive oscilloscope probes. BS-100 is switchable 1:1 and 10:1, BS-010 is 10:1
only They both come with a full complement of accessories: spring loaded test hook, IC test tip,
insulating tip, BNC adaptor, compensating tool for trimmer adjustment, 20 cm ground lead and
probe tip. Both also feature nice "ultraflex" cable 1.2 metres long. Specifications for BS-010 and
BS-100 in 10:1 position are the same.
1:1 and 10:1
Attenuation
1:1
Attenuation
DC to >250 Mhz
Bandwidth
DC to >25 Mhz
Bandwidth
<1.4 ns
Rise Time
14 ns
Rise Time
9 MQ +/-1% (10 MH for scopes with 1
Input resistance
1 MQ (scope input)
Input resistance
16pf
Input capacitance
90pf (+ scope input)
Input capacitance
500 vDC including pk AC
Working voltage
pk AC
200 vDC including
Working voltage
derating with frequency
derating with frequency
Bs-010

Bs-100

£14.95 (A)

input)

£19.95 (A)

SURPLUS WANTED
££££
TOP CASH WAITING!
Display Electronics has a constant requirement for quantities of surplus /
obsolete and redundant stocks. All kinds of electronic / computer / test equipment / power supplies / components / connectors / semiconductors / IC s /
printed circuit boards / radio equipment / motors / racks / relays etc. always
wanted. We are able to give a fast quote on lists of items available, or by viewing 'that pile in the corner1. We are also happy to negotiate a Confidential
Reward' for any information leading to a purchase. Distance or quantity no
problem - Fax or call Dave Fisher or Gavin Mac for further information now!!

1 in 3 out X 15 Video Distribution Amplifiers

1^1$!
MM

■y-r
iilpP

«

Professional Video Distribution Amps (VDA's) made in the USA by the
DI-TECH Corporation type number 113 as a card or 1130 as a
complete rack system. The video amp on the single card features a full
bandwidth (ideal for colour) input with on board adjustment for gain and frequency response with electronics to give up to three individual buffered outputs for driving direct into 75 ohms at 1 v peak to peak. All connections to the PCB are via a 15 way 0.15 gold
Dialed edge connector. The single board unit board features two on board regulators to control the wide range + and - 14.5 to 24 volt
dc rail inputs and LED status indicators for both the DC rails. A complete 2U (3.5") rack chassis mounting unit complete with edge
connectors is also available to accept up to 15 x 3 output VDA's with all inputs and outputs terminated on the rear panel via BNO socka total of 45 outputs. Module dims. 190 mm x 70 mm x 20 mm. Rack dims 485 x 70 x 20 mm. Current requirements 100
ets, qivinq
Ma per1VDA. Supplied in fully tested condition with data. Order individual boards as VDA-PCB and complete rack unit with 15 off VDA
as VDA-R.
VDA-PCB
0181-679-4414

£29.00 each w

VDA- R £375.00 (D)

6

Fax: 0181-679-1927

Display 9{ezus Issue No. 13

£300 off manufacturers price!!
1024 x 1024 Resolution
■s*

*0

Fully PC / Amiga / Mac Compatible
In our quest to find the most interesting value for money surplus items, this must rate as close to #1 as any I State of the
art technology at prices you can now afford !! The MicroTouch, touch screen system consists of a flat clear glass panel
measuring 11.75" x 9.25" which is invisibly divided into 1024 x 1024 x and y (almost 1,500,000) touch points I! When connected to its accompanying controller board an RS232 serial connection constantly outputs two ASCII numbers giving the
exact X,Y location of a finger when touching the screen, this X,Y number is computed in amazingly less then 8 milliseconds giving virtually instantaneous response. Simple software which can be written in Basic, C, Pascal or assembler etc
can be used to decode these real time numbers for a host of applications where keyboard input is not practicable, possible
or desired. The mechanics of the touch screen offer some most useful features such as unaffected by dirt or grease
buildup, fully protected against radiated interference and electrostatic voltages up to 25KV, impervious to liquids, may be
written on with felt tip pen, metallic objects ignored. Plus many more too numerous to mention here. Just a few of the
1000's of possible applications include;
ispsmsa

Point of Sale Terminals. Multiple answer response when used with the touch screen placed
in front of a monitor or over diagram / plan - eliminates need for keyboard skills or fragile
mouse.
Control Panels and Automation. Use with or without a video monitor, coloured card or lighted panel may be placed behind touch screen, just imagine a control panel with 2,000 switches
in a space only 11" x 9" I!
Disabled Persons Computers / Controllers. Any area from a few pixels to a whole screen
can be defined for touch response, ideal for machine / computer interface for persons with limited co-ordination / movement or computer training. For instance use of a finger in Windows
instead of a mouse or even direct 'finger painting' onto CRT.
The applications for this item are only limited by your imagination !!

Unit supplied complete with mounting frame, data sheet, fully assembled controller PCB which connects direct to touch
screen via 9 way 'D' plug. Controller outputs data via serial RS232 connection which is connected direct to PC serial port.
Supplied complete with fully enclosed power supply. RFE Fully Tested & Guaranteed for 90 days.
Normally over £420! Our Price Only £145.00 (B)
Touch Screen;
Overall panel dimensions: 11 %" x S'/a" Analogue output to controller via 9 way 'D' plug.
Controller:
Fibre glass PCB dimensions 714" x S'/a". Touch screen input via 9 way 'D' socket, RS232 serial data i/o via 25 way 'D' socket. Power supply
requirements +5v DC 200 ma ±12v DC 100 ma. each rail.
FREE

MicroTouch

To enhance the use of the MicroTouch touch screen system, a full suite of software and drivers with accompanying documentation is
available, including the latest patches and drivers for other computers such as Amiga & Macintosh - call the MicroTouch bulletin board
on (USA) 0101 508 683 0358 up to 9600 baud supported.
TouchWare. Software system compatible with DOS, Windows and Windows NT, provides full mouse emulation via touchscreen.
TruePoint Touch Monitor. Full demo software, Diagnostic, Configuration etc.
DrivePoint. TSR software program to greatly simplify custom programming. The drivers functions can be called (via software interrupt
17h) from programs written in Basic, C, Pascal, or Assembler.
Pad Manager. Full utility for a programmer to easily define touch zones or pads (up to 2048 on one screen !!). Pads and zones may be
defined as buttons or menu options. Use of the Pad Manager saves performing tedious calculations and drastically reduces implementation to a few commands.
Complete PC Software Pack
The complete software pack (4 disks) tor IBM PC with printed manuals is also available from us:
0181-679-4414
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with full manuals £29.00 w
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The

"Telebox"

Computer type video monitors, are by necessity, constructed to a much higher standard than domestic television receivers. Better electronics and far higher definition CRT tubes are chosen to give long term reliability and superior picture quality. Very often costly computer type monitors are under-utilised by being dedicated to a particular computer system - and then only being used for computer
purposes. The Display Electronics TELEBOX will enable the same dedicated computer monitor to be used for a host of other audio
visual applications, giving more effective use of equipment, for instance - connect direct to a
composite video monitor and you instantly have a quality 7 channel colour TV !!
The TELEBOX consists of an attractive fully cased mains powered unit, containing
all electronics ready to plug into a host of video monitors made by manufacturrs such as MICROVITEC, ATARI, SANYO, SONY, COMMODORE, PHILIPS,
, ATUNG, AMSTRAD and many more. The composite video output will also plug
directly into most video recorders, allowing reception of TV channels not normally
receivable on most television receivers (TELEBOX MB). Push button controls on the
front panel allow reception of 8 fully tuneable 'off air1 UHF colour television or video channels.
TELEBOX MB covers virtually all television frequencies VHP and UHF including the HYPERBAND as
used by most cable TV operators. Composite 75 O and RGB video outputs are located on the rear panel
(RGB outputs on RGB version only) for direct connection to most makes of monitor. Measures 153/4W x SVaD x
31/4H For complete compatibility - even for monitors without sound - an integral 4 waft audio amplifier and low level Hi Fi audio output are provided on all models. Also ideal for low cost video / audio source for Desk Top Video applications.
Standard unit with composite video and audio outputs.
£34.95
TELEBOX ST
As ST - with fitted integral loud speaker.
£37.50
TELEBOX STL
As
type
ST
but
fitted
with
Multiband
tuner
for
VHF,
UHF
and
Hyperband.
£69.95
TELEBOX
MB
Order As:
TELEBOX MBR 19" Rack mount PRO version of MB, BNC video output. XLR Audio, etc. £175.95
£89.50
TELEBOX RGB As MB but with added RGB and composite sync outputs.
All Teleboxes are shipping code (B)
RGB Telebox also suitable for IBM type multisync monitors with RGB analog & composite sync inputs down to 15.625 kHz. For sync on green / overseas and custom versions VHF and UHF please call. SECAM / NTSC versions not available. Colour CRT required to see a colour picture. Cable outlet required to receive signals in Hyperband. Unit will not make tea!

SPECIAL OFFER
FOR NON SIGHTED PERSONS.
A special version of the TELEBOX is
available for use as a TV sound only
tuner'. Complete with internal speaker It
is offered at a concessionary price
inclusive of shipping and VAT
£45.00.
Available to sight Impaired persons only.
Order as: TELEBOX B-ST

SCART / PERITEL CABLE SPECIAL
As used on most types of video recorders and televisions. These
cables enable direct connection of audio and video signals from
equipment to equipment. Far superior pictures and sound quality
can be obtained, especially when copying from tape to tape.
Both types fitted with phono plugs and 1.5 Meters long.

SC1 2 Video and 2 Audio
connections £5.95 (A)

SC2 2 Video and 4 Audio
connections £6.95 (A)

TV & Satellite Front End Tuner Modules
Used in a host of applications including most TV's and VCR machines. Front end tuner units take care of the wide
band television signals which are constantly in the atmosphere (when being transmitted)! The TV aerial or satellite LMB output signal is connected directly to the tuner and the internal electronics and selectivity, by
various means tune to the particular frequency required. Two methods of tuning are generally used,
Varicap and Phase Lock Loop. Varicap tuning simply uses a DC control voltage via a variable resistor,
m
and as the voltage decreases or increases so the tuner linearly tunes through the required frequency
spectrum. The phase lock system uses external digital logic which counts the output frequency (normally supplied by an internal -^256 divider) and enables stable locking of the required frequency via
BIG DISCOUNTS FOR
a digital method. The outputs of the following tuners are at a standard IF frequency of 38 Mhz. All tuners
are supplied with data sheets on request.
QUANTITY - CALL
PHILIPS U341 LO Covers the UK UHF TV frequency band, (431 to 855 Mhz) varicap tuned by external DC voltage 0 to 32 volts.
Signal input via co-ax cable, Operates on 12 V dc. Dimensions 18 mm W x 55 mm H x 87 mm L Tested NEW RFE £8.95 (A)
PHILIPS UV615S. Most versatile tuner, varicap tuned with a frequency coverage from the bottom end of the VHF to the top of the
UHF TV spectrum in 4 DC switched bands, (48.25 to 11"2.25 Mhz, 119.25 to 294.25 Mhz, 303.25 to 423.25 Mhz and 431.25 to
855.25 Mhz) this includes the mystical HYPERBAND as used by most cable TV companies and not receivable on most TV sets,
indeed, the very same tuner as used in the MB TELEBOX. The Printed circuit mount tuner requires 12 volts to operate with a DC
voltage spread of 0-32 fortuning. Dimensions W 19 mm, x H 55 mm x L 85 mm. Co-Ax socket input. Brand New £16.95 (A)
PHILIPS U743/600 Covers the UK UHF TV frequency band, varicap tuned by external DC voltage, signal input side mounted via
long reach (32 mm) co-ax socket. Operates on 12 V dc. Tuner case Dimensions W 20 mm, H 38 mm case L 66 mm + 33 mm
connector snout, Brand New £9.95 (A)
SHARP BSFA75G08 Standard tuner for satellite receiver applications. Frequency coverage from 950 to 1750 Mhz. Phase lock
loop tuning. Requires 12v dc , Input via screw type 'F' connector socket. Dimension 13 cm L x 1.7 cm W x 4.6 cm H
LARGE QUANTITY & BIG DISCOUNTS AVAILABLE - Brand New £10.95 (A)
0181-679-4414
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LARGE QUANTITIES AVAILABLE - CALL FOR VOLUME PRICING

8088 XT

PC-99

COLOUR

A perfect entry machine with 8088 processor and
CGA colour monitor in good used condition and
guaranteed for 90 days. Fully IBM PC compatible.
'

•

High Quality - USA made

•

256K RAM fitted - expandable to 640K

•

360K double sided 5%" floppy

•

2 serial and 1 parallel ports

•

MS-DOS 4.01 included

•

High quality keyboard

" --

mwi*
ij'jj t

Complete with 12" CGA colour monitor
Optional
99 above
•
•
•

Fitted Extras - and they really are optional - the basic PCis fully operational on its own.
640K RAM
E39.00
Second 5Va" 360K floppy (or 720K)
£29.95
20 megabyte internal hard drive with controller
£79!oo
£99.00 (E)
Ik

HIGRADE 286
For the serious home user or small business.
Supplied in good used condition
and fully guaranteed, just compare this spec:
3MB RAM installed
12 Mhz Landmark speed
1.2 meg SW floppy

mvu wmamrxttji

40 megabyte hard drive
Complete with MS-DOS 4.01
EGA video board fitted
2 serial ports 1 parallel
Co-processor socket for 80287
Complete with high quality keyboard
Optional Fitted Extras for the HIGRADE 286 256k VGA graphics card
1 mb SVGA graphics card
1.4Mb S'/a" Floppy Drive (instead of 1.2 Mb)
NE2000 Ethernet (Thick, thin or twisted)
Maths Coprocessor 80287 FITTED
Forefront MTS-9600/S or/H SVGA - SAVE

m\\m

£29.00
£49.00
£25.95
£49.00
£29.95
£10.00

6
h <
defies
nrim7 Comes
romp^rnmn^ff
u/»h W101
its pricekeyboard,
and really made
to last
print.
complete with.
and with
3 with _all metal construction and small desktop foot
1 .| fhKey enhanced
Megabytes of total memory you have room to spare with all your applicat'ons. What's more you can save £10 on the purchase of a Forefront
MTS-9600 SVGA multisync monitor when purchased together with the
HIGRADE 286 system. Display Electronics - unbeatable for value !!
£149.00 (E)

0181-679-4414
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Solid

State

Relays

International Rectifier type D2402 thyristor output solid state relay rated at IVi amps in the
range 48 to 280 vac. Minimum control voltage is 3 vdc at 2 ma with a maximum of 32 vdc. Single pole,
normally open. Normal input impedance is 1500W. The 1 second RMS overload current is 5 amps and
the peak blocking voltage is 500 volts. Solid state relays have many advantages over the magnetic
type, particularly reliability, no contact bounce and zero voltage point turn on and zero current point
turn off. Screw (not supplied) terminals and brand new. Dims: 2VL x 1%"W x %"H.
£6.95 each (A) 5 for £26 (B) 50 for £235 (□)
Sub Miniature 7 amps - 240 vAC
Measuring only 2-1/2cm x 1-1/2cm x 1cm this miniature single pole single throw solid state relay by Sigma
type 226RE-2-12A1 exhibits an enormous switching capability of 7 amps at 240 v AC. Encapsulated in plas
tic on a metal mounting plate which bolts down to the chassis or heatsink in TO-3 spacing. Needs 12 vdc at
13 ma to energise. Use solid state for nil bounce!

l j

£6.95 each (a)5 for £34 (b)50 for £225 P)
High Power Solid State Relays
30 Amps - 240 vAC
Cordos Model GB2600-602 very high
capacity solid state relay with a rating
of 30 amps at 240 vAC. Trigger voltage is 20 vDC at about 8 ma.
Connection is standard 0.25" push on
or solder connectors. Measurements
are t-WLx 1-V4"W x 1"H.

25 Amps - 240 vAC
Only slightly larger physically, than the Sigma
yet able to switch a load of 25 amps at
240 volts AC. Control voltage can vary
between 3 and 30 volts DC. At 3 volts it
draws 2 ma, at 15 volts about 10 ma.
Mounting holes are 1-3/4" apart. The body of
the relay measures 1-1/8"L x T'W x %"H.
Screw fixing. Brand new prime stock from
Grayhill model 70S2-03-C-25-S.

£8.95 each (A) 5 for £43 (B)
£12.95 each w 5 for £57 (B)
HEATSINKS RECOMMENDED WHEN USED WITH HIGH POWER
Dual-in-Line Reed Relays
Lovely little dual-in-line single pole normally open dry reed relay. DILR-5 is nominally 5 volts and DILR-12
is nominally 12 volts DC. Both have an operational spread of about 20%. Coil impedance is 500 and 550
ohms respectively. The circuit diagrams of DILR-5 and DILR-12 are the same except that the c.oil of DILR12 is connected to pins 2 and 9 rather than 2 and 6. Dimensions, of course, are the same as for a 14 pin dual
in line integrated circuit. An overstock position permits us to offer both of these relays at the same price - and
you may mix or match!.
3/E3.95

10/E9.50

25/E19.95 w 100 for £75 (bi

KEYSWITCH Time Delay & Flasher Relays

i);

Keyswitch Model SZA 20 time delay before energising relay. Delay is adjustable by a knob on the face between
100 and 1000 seconds.The supply voltage is dual, 220 vac or 24vdc. Relay contacts are rated at 240vac and
15 amps maximum. Standard 48 wide DIN case. Similar to above, Keyswitch SZSD 20. Delay is adjustable from
3 to 30 seconds. The supply voltage is 110 vac or 24 vdc. Keyswitch Flasher Relay Model SZB 20. The unit
will accept three different supply voltages: 24vdc, 24vac or 220vac. Choice of flashing times: 1 or 2 per second. It will flash loads up to 3 amps. Ideal for "Piccadilly Circus" lights, attention getting displays and all similar applications.
Either type only

£5.95 (A) each or 3 for £16.00 (B)

12v DC Coil, 15 amp Sealed Relay
High quality ARROW relay type MSA30-40 fully enclosed in clear acrylic case. Two separate
changeover silver tungsten contact pairs rated at 15 amps AC /10 amps DC are brought out
to solder tags which will also accomadate standard 0.25" lukar push on tags. A neat feature
is the pre drilled nylon mounting lug which allows the relay to be fixed at any angle on almost
any surface. The 12v dc coil is ideal for all automotive and general alarm applications or just
as a general purpose relay for the spares box or repair kit. Overall dimensions inc lug length
6.3 cm H x 3.5 cm W x 4.8 cm D
Only £3.75 each w

0181-679-4414

3 / £9.50 (A)
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Voltage Sensing Relays
Plug in voltage sensing relays designed to monitor voltages. The user sets a voltage on the front panel dial,
when that level is reached, the relay contacts changeover. They release when the triggering voltage drops
by 10% or is removed. A resistor may be wired between pins 8 and 9 to increase this hysteresis by about
75%. Shorting these pins causes the contacts to latch when energised. The supply voltage is 225-250 vac
at 2 5 va consumption. The sensing voltage range is 50-500v ac(peak)/dc. Contact ratings are 10 amps to
380vac,: 10 amps at 25vdc and 1 amp at 250vdc. A front panel LED is provided to show when the relay is on.
Dims:3 ' x 3" x 1-3/8". The octal type base is 11 pin. R S Components Ltd number 348-605. Data sheet
included. Ideal for all voltage sensing and
_
control applications.
£19.95 ©aCh (A) 3/E55.00 (B)
Moving Coil Meters

«■
240 VK
BASE
PIN
OUT

FERRITE
TUBES

UNT"
S; »
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Centre reading milli-volt meter
full scale 100 mv dc. The face
measures 70 cm square, face in
front of panel is 13 mm and 40
mm is required behind the panel

!

300 vac full scale with built in
shunt resistor. 70 cm square
face, 13 mm thick. A removable
rubber gasket is also included.
Needs 40 mm behind the panel.

1 ma basic meter dual scaled
15 and 3 vdc. Requires external
15K and 3K resistors if scales
are used as is. 60 mm square
face 10 mm thick, 20 mm
required behind panel.

Used for a host of applications
incuding simple chokes, RFI,
TVI and general interference
suppression etc. Dimensions
17mm long x 9.5 mm diameter
with internal bore of 6.5 mm.
Pack of 16

£7.95 (A)

£7.95 (A)

£3.95 (A)

Only £1.99 w

3/£21 (B)

3/£21 (B)

3/£11 (B)

Large qty available

Ruggedised 25 ma Panel Meter
Direct reading 0-25 ma 65mm scaleplate. Made to the highest spec for BT this fully ruggedised and
hermetically sealed edgewise panel meter lends itself to a host of applications. May
be used standalone or panel mounted via 70 X 33 mm cutout, gg Q0 ^ 3/£1 8 (B)

imminr

Ultra High Precision Hybrid Lens
Perfect for all sorts of DIY and experimenting jobs! Delta 20 lens assembly from US Precision Lens
I Inc as used in high quality projection TV systems. Focal length is two inches and the lens diameter
is three and three quarter inches. Complete with four integral mounting brackets and adjustable
focussing ring which can be locked in place with a butterfly nut. Illustrated without lens hoods. Brand
new must have cost a fortune to make - but our price is
Only £15.95 each (B) 2/£31.00 (q
N

Colour Coded Jeweller's Screwdrivers
Jeweller's precision type screwdrivers in either Philips or slotted and each one has a
colour coded plastic grip for easy identification. Slotted in six sizes from 1 to 3.5mm; Philips
#0-4 to #1-1. Order PH for Philips or SL for slotted.
Either type £2.49 each or both for £4.50 w

Infra-Red Remote Controls
Brand new state of the art infra red remote controls for use with TV's, VCR's Stereo's and si
other appliances. Almost all of the electronics is contained in a D6124 CMOS LSI chip. The
transmitted frequency depends on a ceramic resonator with a frequency between 400 and 500
kHZ. Gomes with a 455 kHZ one installed which may be easily changed; the final frequency is the
ENTER O/K) CANCEL resonator frequency divided by 8 and by 12. Only measures 5-3/4"L x 1-1/2"W x 1/2 'H. A very complete
3t 1for the Di56124 is included on request.
data sheet
LARGE QUANTITY AVAILABLE
Only £3.95 each w 5/£15 m 25/E50 (B)
0181-679-4414
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Liquid Flow Transducer
HEKTBOW
CNMANCEMeNT
TRAMSDUCER
FLO
O/P
"irG V

Here's an interesting one for the handyman or the experimenter. These transducers
convert the amount of flow of non-corrosive liquid into output pulses. For instance a flow
of 10 fluid ounces through the transducer will give 200 pulses out. Output pulses fol' low the flow rate proportionately. Maximum pressure 80 psi and the unit uses 5vdc
supply. By the simple addition of a 1K pull up resistor on the output, the unit will interface direct to CMOS or TTL etc. These transducers are hand made by Pektron and each one is individually calibrated. Wire colour coding is noted on the body of the transducer. Overall measurement of the body is 4"L
and 1.5"D at the thickest point. Both inlet and outlet pipes are fitted with a standard BSP threaded coupler. Brand new
of course and regularly priced at
about£150.
i.. i
• i 11^
i_-ki ■ ■ ■■ ■ ^
u -j
Only £22.95 each or 3 for £60.00

IEC and Mains Plugs/Sockets/Cables
As used on most computers and printers.
All are rated at 240 volts AC.
IEC-1
IEC-2
IEC-3
IEC-4
IEC-5
IEC-7
IEC-9
IEC-10

Standard rewirable 3 pin male in line plugs. Screw fitting. 10 amps
Standard rewirable 3 pin male in line sockets. Screw fitting. 6 amps
Standard chassis mount male sockets with integral 20 mm fuse drawer. 6 amps
Chassis socket as above with built in DPDT rocker switch
Quality moulded 13 amp mains plug on 2 metres of cable terminated in standard
IEC moulded female plug
2 metre IEC extension cord. Straight female socket to shrouded male plug
Chassis mount IEC socket with two integral fuses
Right angled re wireable 3 pin cable mount socket with grommet.

El .50
£1.25
£1.20
£2.25

(A)
(A)
(A)
(A)

£3.95
£2.50
£2.20
£1.99

(A)
(A)
(A)
(A)

MIX OR MATCH DISCOUNTS
10 to 49 = Less 5% (B)

100 up = Less 10% (D)

Automatic security Time And Date Document Stamper
Heavy duty automatic time and date security stamping machine. Facile Model 33. Often used on
clock cards or for Security stamping of documents where a reliable and secure time and date can be
stamped on to a document or form, rather than hand written. Time and date can only be set via a security key and lock (key supplied) The date may be set in either DD-MM-YY or MM-DD-YY formats and
the time is in 24 hour format. 220-240 vAC 50 Hz operation. Attractive two tone beige. Replaceable ribbon. ||
Measures (at highest point) S' H x 8"L x 5"W. Excellent used condition - fully tested & guaranteed.
Regular price is £345 - our price Only £149.00

'CROC LEAD KITS
A must for every bench or toolkit! Kit
comprises of 10 x 10" long coloured clip
leads each end terminated with an
insulated crocodile clip - save hours on
hookups / experiments etc.

(B)

1

/2 Price - High Grade BNC Sockets
Greenpar Ltd. D84-16. Chassis mount 75 ohm BNC socket
with PTFE inner and gold plated inner. Supplied complete
with solder tag and lock nut. Order as GNBNC.
70p each or 10/£6.25 w
Amphenol 31-10. ISOLATED chassis mount 50 ohm BNC
socket. Socket features solder tags for both the inner and
outer connections. Supplied complete with nut and locking
ring. Order as AMBNC.
90p each 10/£7.50 w

£2.99 per pack of 10 (A)
LARGE QTY AVAILABLE CALL FOR PRICING
0181-679-4414
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Aluminium Grill Piece
Remember those times you said to yourself "why don't I have a piece of that?" - usually on a
Sunday when everything is closed! Just such an item is aluminium grill sheeting. These handy
sized sheets measure 9-1/2" x 5" and are 1-1/2 mm thick. The holes are 1/8" diameter. One side
is polished so it is ideal for dress up jobs. Buy while you think about it!

•N

2 sheets for £1.00 10/£4.50 (A)
Unbreakable !!! Plastic Sheet
Incredibly strong and only 2.5 mm thick. - strong isn't the word - the test we gave it was to hit it with a 5 Kg sledge hammer from
above ones head !!! It didn't break, mark or crack !! Just the thing for those very secure applications. Makrolon sheet is polycarbonate based and amazingly strong - and therefore expensive. These particular panels were
cut drilled for a particular application to cover some high voltage equipment. Cut up and O chpptQ fni* CQ Q** rA-n
use for your own application
Tinted'see through finish'16.5" x 17.75 Brand New
^ OllCClo IUI 2_C7.^0 t«';
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Hundreds of applications lend themselves to the
following items: Alarm Systems, Data Entry,
Security, Car Alarms etc etc.
And at these prices

High Quality Miniature Hexadecimal
2

Grayhill 83BC1. Lovef^ifff^tefaSi^fWifayflew miniature hexadecimal keyboards with a straightforward connection. Each key has one terminal common to them all and one brought out to its own individual connector.
Connection diagram on request. Perfect for any project which needs hexadecimal input. Black keyboard body and bright white keys with black lettering. The keyboard measures 2" square and stands 3/8"
above the mounting panel or printed circuit board. Pads are sculpted and measure 3/8" square. Nice firm
key action - a beautiful piece of brand new surplus.

e
D
C

£7.95 each w or 5 for £37.95 (ai) or 50 for £350 (c)
Heavy Duty 10 Digit Keypad
As used in pay type telephones, this versatile heavy duty general purpose 10 key keypad arranged in the
matrix shown in the sketch (the connections to the PC board are also illustrated,) lends itself to a host of
applications. The keyboard is mounted on, and forms part of, a 6" x 3" printed circuit board which also contains a transistor, red LED, resistors and PC board connectors. The keys feature full travel action and are 3/8"
2580 369
high above their mounting assembly, so there is plenty of
room for them to pass through a panel. The keys them3 selves are legended 0 to 9, in bright white on black and
„ measure 3/8" square. The great advantage of this key» board is the simplicity of the matrix, making it ideal for
100's of applications such as digital locks, access or
security systems etc.

njJzteJh
fttlslzj.
DjJjJjJi

£3.95 each w or 5 for £14.95 (B)
12 Button Telephone type Keypads
Top Grade keypad made by ALPS type 11KE013A. 12 full travel keys, double shot moulded with large
legends 0 to 9 and * and # all mounted on a very strong ABS white plastic moulding, with four fixing
holes for front or rear mounting. Internally the normally open pushbuttons are protected by an all over
rubber shield making the keypad impervious to dust and liquid splashes. For long term reliability the
switches are constructed on a gold plated printed circuit board for good conductivity and low contact
bounce. Electrically the switches are on a 4 x 3 matrix with all outputs brought out to 7 solder pads on
0.1" pitch. Overall dimensions 2%" L x 314" W x %" D.

j. 333^
i 303
iii
(* aims

£1.95 each w 10 for £17.00 (B) 100 for £150.00 (c)
Five Outlet Mains Distribution / Extension Block
High quality 5 way 13 amp socket mains distribution blocks, not the type sold in your local hardware store. Unit features 5 top
quality MK 13 amp flush mounted shuttered sockets manufactured to BS
1363, all housed in a heavy gauge, plated steel, totally enclosed box with
4i||. - JUV.
v- Jn cable entry at rear. The box is earthed. Sockets are mounted on a 45 degree
angle so that the plug cables flow neatly away from the block. Overall dimen-|
sions 13"L x 3"W x 1-1/2"H. Hundreds of uses for workshop, garage or qual
ity equipment racks etc.
£12.95 each (B) or 3 for £35.95 (Q
0181-679-4414
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20" SVGA Multisync Monitor
For those who think size really matters! The Microvitec 20H727E 20" Multisync monitor can accept CGA, EGA, VGA, SVGA and the Archimedes, Amiga and the Atari. Its
large area makes all your applications larger than life. Scanning frequencies: Horizontal 1536KHz, Vertical 45-100Hz. 0.31mm dot pitch. Measures ISV^'W x lOV^'D x 16%"H. Supplied
in good used condition (possible minor screen burns). We have limited stocks so hurry!
.......................

Only £375.00 each (F)

mm
SVGA Multisync / Multimode 14" Monitor
A beautiful monitor: the 14" Forefront Model MTS-9600 SuperVGA multi"sync with resolution of 1024 x 768 and 0.28 dot pitch. This monitor features a multisync capability, down to 15Khz, not found in many other types of monitor, this feature
'enables direct connection to a host of computers such as all types of compatible IBM PC's,
CGA, EGA VGA & SVGA modes, BBC, ARCHIMEDES, ATARI, AMIGA (Inc A1200), SINCLAIR and with the 9600/H model the high resolution monochrome mode of the Atari. A "Text"
switch is provided for word processing, spreadsheets and other text based programs plus an overscan switch. The modern case styling and the deep etched non-glare screen makes this monitor particularly restful on the eyes and convenient to use. Contrast, brightness and On/Off controls
on the front with horizontal and vertical sizing and vertical positioning controls on the rear.Scanning
frequencies: Horizontal 15.625-37KHz, Vertical 50-70Hz. Measures 14"W x 14"D x 12"H. Supplied
In excellent used condition (possible minor screen burns) and guaranteed for 90 days. Probably one
of the best buy in monitors that we - and certainly you - will ever have!
Order as 9600 / S for IBM, COMMODORE, BBC SINCLAIR etc.

£129(E)

Order as 9600 / H for all above computers + ATARI HI RES
Custom switchbox unit for ATARI ST to switch between colour and mono hi res modes
Tilt & Swivel Stand for Forefront

£149 (E)
£25 (A)
£15 (A)

12" VGA Multisync Monitor
The Electrohome ECM-1211SBU VGA multisync monitor with resolution of 640 x 480. Multi input
selection; 9 pin CGA/ EGA type connector; 15 pin Hi-density VGA type connection or 5 BNC connectors. 0.31 pitch. Front panel controls are for brightness and contrast, A "Text" switch is also provided for word pro use. Compatible with PCs, Amiga, Atari and others, Measures 12"W x lA'/fFD x 12"H. Supplied in good used condition
(possible minor screen burns). Full 90 day guarantee.
Only
x? xx
(E)
9" VGA Multisync Colour
An incredible feat of design; The KME17M1005 9" Colour VGA multisync monitor has multiple
inputs: 9 pin CGA/ EGA type connector; 15 pin Hi-density VGA type connection or 6 BNC connectors. 0.28mm Dot pitch. Front panel controls are for brightness and contrast, horizontal and vertical
size. A front flap conceals adjustments for height / width for all the different types of input. Ideal as
a second screen for CAD / CAE or just where size is important. Scanning frequencies: Horizontal
15.625-40KHz, Vertical 40-90Hz, Measures 1014"W x 12V2"D x 10"H. Supplied in good used condition (possible minor screen burns). Guaranteed for 90 fiays.

> i

Only £195 each (E)
And another 9" VGA Multisync !
NEC Model CMV103NE. 9" Colour VGA multisync monitor has a single 9 pin 'D' connector. Will
accept VGA signal with supplied adaptor, and CGA and EGA with normal 9 pin connection. Will
also accept an RGB input with the sync on green, dual BNC connectors allowing 'Daisychaining'.
Measures lOVW x 91/2H x 14"D. In good used condition (possible minor screen burns).
Guaranteed for 90 days.
Only £ | /9 each (E)
0181-679-4414
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Lynwood 14" SVGA Colour
; Lynwood model Ml4C A very modern case design along with a high resolution tube make this monitor an absolute bargain! It has a tilt and swivel base and side mounted controls for contrast and
brightness. The tube has a 0.28mm dot pitch. Input is via a 15 pin high density VGA type connec: 0
i /oTlhlsn?0n,t0rhasdualscannin9,requencieS0f31-5and 35.5 KHz. Maximum resolution 1024 x
768 (Interlaced). Rear controls adjust horizontal and vertical width along with other adjustments In
| excellent hardly used condition and fully guaranteed for 90 days
Only £129.00 (E)
9" VGA Monochrome Black & White Monitor
A delightfully compact unit. Resolution is standard 640 x 480. Standard 15 pin Hi-density connector This
unit was manufactured for a point of. sale system and is completely standard apart from the tilt/swivel base
under which the 240 v AC power and signal cables emerge. The brightness control is on the front. The power
switch, contrast, vertical size and horizontal adjustment are on the rear. Measures 9"W x
x
10"D.Supplied in good used condition (possible minor screen burns). Full 90 day guarantee
Only £69 (E)
14" CGA/EGA Monitor
By Philips the 9CM073 14" EGA/CGA monitor. Features both horizontal and vertical
shift controls together with the normal contrast and brightness, all front panel accessible. This monitor also has a text mode switch and both amber or green text is selectable,
^
making it ideal for users who do a lot of word processing or spreadsheet work yet still need 640
x 350 graphics capability. Housed in an attractive modern style cream case. In good used condition
(possible minor screen
burns) with 90 day guarantee. Measures
14"W x 12"H x 13,/2"D. Input is via a standard 9 pin male socket.
The perfect choice with
the HIGRADE 286,
Only £99 each (E)
10" EGA Monitors
A super deal on state of the art 10" EGA monitors by KME model 15M10004, featuring a high resolution tube
for superb clarity. Connection is via a standard 9 pin female D connector. Front panel controls are brightness and contrast, rear panel are focus and sub-brightness. Link selectable at rear for 100/120/220/240
vac. Housed in an attractive two tone brown metal cabinet which matches nicely the dark etched non-glare
screen. Measures 12"L x 10"W x 10"H. A tremendous buy in high
resolution monitors. In excellent used condition with a 90 day ^ ,
OQO
guarantee.
Qflly
ESCh (E)
£49 !!

12" CGA Monitor Bargain

That s right - you read it correctly - a 12" IBM- PC CGA high resolution colour monitor for
only £49! How can you refuse that offer! Runs straight off any PC or compatible with a
standard CGA card. Housed in an attractive two tone grey plastic case with a useful anti glare
escutcheon which doubles at the top as a carrying handle.. Three unobtrusive controls on the
lower front - Contrast, Brightness and Power. Also features a degaussing control plus vertical and
horizontal holds on the rear panel. Measures 16"D x 13"H x 13"W. Supplied fully tested with a full 90 day
guarantee. The cosmetic only front trim has been removed for contractual reasons, possible minor screen
burns. Buy whilst we still have stocks!
Large Quantity Available - Call for pricing

Only £49

Each (E)

Barco 26" FST RGB
+ Composite Monitor
Model OCM 2840R. This beautiful professional grade large screen monitor is ideal
for presentations and for those who need a high quality screen. The unit has an
FST tube with a glass coyer (Possible minor screen burns). Has both RGB and
composite video inputs, with in / out connections for daisychaining. All the controls
are discretely mounted on the rear of the unit. Has internal modular constuction
for ease of servicing. Fitted with side mount threaded bushes for bracket mounting or ceiling suspension Ideal for use with the Philips Laservision player VP410 featured in this issue or any other high quality video application. Measures W24" x H20"
x DIS'/a. Limited Quantity Available.

Only £399.00 (G)
0181-679-4414

15

Fax; 0181-679-1927

'Display 9{eius Issue No. 13

Sony Trinitron NTSC TV / Monitor
Usual Sony quality item, Model KT20TR22. This 20 inch monitor is a high quality NTSC
VHP/ UHF television with a standard NTSC composite video input with sound. The mains
input voltage is 110 volt 50 or 60Hz, it can of course function on 240 v mains with a suitable
step down auto transformer if required. Front panel controls adjust for brightness, volume,
contrast and preset tuning. With a Trinitron Tube and very modern case styling this monitor is perfect for Karaoke (Most Karaoke Laserdiscs are NTSC) or1 any other application
that requires the NTSC television standard. Measures W20% x H19 /4 x D19". Supplied in
excellent used condition with our standard 90 day warranty.
SPECIAL - Only £199.00 (e )

24 inch Green
Screen Monitors
Huge 24" screen size (diagonal) monitors but with a case size of only 22" x 18" x 16".
Perfect for clubs, shops, airports and other applications with a large viewing audience or where the screen is to be watched from a distance. Standard composite BNC
75 input with a loop through socket for daisy chaining. In good used condition,
some units may have minor screen burns. Housed in a sturdy metal case with inset
carrying handles. Fully tested and guaranteed for 90 days.
Only £65.00 each (E)

Probably Europe's Largest Range of LOW COST video monitors for all
applications we have over 5,000 monitors ex stock at any one time.
If your needs are not covered here, please call our sales office.
New products arrive daily.

Super Deal on Analog RGB Monitors
Perfect for Amiga & BBC

£89.00 (E)

Plus most computers which use analog RGB and combined 15.625 Khz sync (but not M
the Atari). These are excellent resolution colour monitors at an excellent price. They :'W
were manufactured for console use but are free standing and enclosed so make a very
economical buy as a quality monitor for these machines. The 12" laser etched CRT provides particularly high contrast and clarity and the phosphor persistence is such that they are
ideal for games and and word processing etc. They measure 14"D x 12"H x 12"W and are supplied
complete with a data cable for the above machines or with 4 BNC female sockets for others. A termination switch is available on the rear so that the monitor may be used alone or as part of a daisychain. Supplied in good used condition (possible minor screen burns) and fully guaranteed for 90 days.
Please specify whether Amiga, BBC or BNC connections required.

20", 22" & 26" LOW COST Composite Colour Monitors
Another bulk purchase of this superb Rediffusion Mk 4 UK made colour
monitor enables even further price reductions on our last advertised price!!
Features an integral PIL tube with fully isolated chassis utilising state of the art
electronics. Features include auto degauss circuitry, auto colour balance and full
internal modular construction for which we hold a vast amount of spares for long term
technical support. Housed in-attractive teak finish type case to suit any surrounding - home
or office. Standard 75 ohm composite video input connects to all forms of video equipment,
ideal for use in Schools, Shops, Disco's, Churches, point of sale and all AV applications. Supplied in excellent slightly used condition with full 90 day RTB guarantee.
Dims.(cms) 62W x 46D x 41H. Other available options, integral audio amp, call for pricing.
20 "...£135 (E) 22"...£155 (E) 26"...£185
"3 0181-679-4414
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Philips 12" Black & White Data / CCTV Monitors
A recent bulk purchase brings you this very compact high resolution video monitor. Made bv
Philips type number BM7542 /05G this monitor will find itself at home for a host of video applications including; video camera and surveillance monitors, data computer displays or point of sale
equipment etc. A standard composite video input at 15,625 Khz (+ - 600 Hz) is provided plus a low
audl0 input t0 an inte ral
•f1 the
f0C20
^y]u
audio amplifier
and speaker.
these features
with
Mhz bandwidth, 850 lineg resolution
and our price
and you Combine
have another
Display
Electronics bargain !! Inputs are via standard Phono type sockets on the rear panel with all main
controls under a neat drop down flap to the front. Supplied BRAND NEW complete with mains cable
and 36 page user manual in 99 languages I! (well almost I)
Dims mm 305 W x 303 D x 280 H
Brand New - Only £69.95 (C)

Bargain 12" Monochrome Displays
12 green screen by NEC, Model JB-1201M(E). Standard 15 khz with composite video input
Output also provided for daisychaining, both via phono or BNC sockets. Normal brightness,contrast, on/ off/ volume controls on the front with vertical linearity, height, both holds
and sub-brightness on the rear. Unusual for a professional use monitor, these also have a
sound input and integral speaker. Very attractive swept back case construction in off-white
or cream colour. These second user units may have screen burns but carry a three month
warranty and are fully tested prior to despatch. Overall dimensions 14"W x 12"H x 12"D.
£29.95 each (oor 10 for £250.00 (G)
9 inch Green Screen A/EC Monitors
These are brand new and boxed 9 inch composite video
green screen monitors made by NEC. They have deep
etched screens for eyeresting non-glare use and the cases
are made of tough plastic. Standard composite 15.625
KHz 75 Q video inputs and a switch to optionally route to a
high impedance circuit so that a number of monitors can be
daisy-chained on one line. An output socket is provided for
the optional daisy chaining. Both input and output sockets are
standard BNC connectors. The monitors are powered by
220/240v AC by way of a standard I EC male chassis plug. I EC
cable supplied. Internal links permit 115v AC operation (902
only). The 901 is two tone grey and its dimensions1 are 11" x
11" x 11" The 902 is black and measures 9" x 9 /2" x 10".
Superb quality at a knock down price I!

Model 901

Model 901: £44.95 (0

Model 902

Model 902 : £49.95

(C)

High Resolution CCTV Monitor

• • BW

A super deal on brand new Merit 9" black and white monitors for CCTV or
any other monitor application. Resolution is in excess of 750 lines! 4
composite 0.5 - 2V p-p video inputs are provided via 4 x 5 pin DIN sockets. ^
Individual inputs may either be permanently selected, programmed or automatically sequenced via the front panel switches. A continuously variable speed control on the front
panel allows variable 'dwejl' time for each input. Provision is also made for VCR either input
or output, a switch is supplied for Record or Play. A DC supply to power up to four cameras
is also provided. Measures only S'/a" x SVi" x 9". Many other features including integral audio
a T,
s eaker
/P/^nc' work
P such
- Beautifully
made inof
sturdy
tone brown
case
and ideal
forplus
all types
ofI CCTV
as surveillance
babytwo
rooms,
stores,metal
parking
areas,
shops
hundreds of other similar applications. Limited quantities - Note - illustration may differ sliqhtlv to
product described.
_
^
^
_
Only £99.00 each (o 3/£285 (p)

COMPUTAR" 16 mm fl.3 TV Lenses
To complement any TV video camera system, this top of the range auto iris lens Computar
MCA1613APC will enhance any video camera. Standard screw thread 'C mount with '
focusing ring and lock nut. The lens features ND filter, remote control and integral electronics ^
with fast acting auto ins system to compensate for all light levels to give the best possible pictures ^
in very dark and very bright situations. Connections to the lens enable the composite video signal to automatically control the aperture, with either average or peak light weighting. Requires 8 to 16 v DC at < 30 ma to
operate. Supplied complete with instructions. BRAND NEW & BOXED.
Current list price £185 - Our Price Only £95.00 ibi
0181-679-4414
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Multiport Expansion Cards
Four way Multiport cards from Arnet Model Multi4 which expand your PC-AT or
compatible by adding four serial ports to it. Brand new and comes with all necessary software, including diagnostics, on both 720k SVz" and 360k 5-1/4" floppies.
Output is via a 62 pin D connector. Comes with mating connector and a split cable
terminated in four 25 way D female plugs. An Operators Manual is included which gives very
full data on port addresses and so on.
Only £59.95 (A1)
Fully Configurable I/O Card
Suitable for your IBM, PC-XT or PC-AT computer, it will expand your computer to add an additional two serial ports and one parallel port. Short card with one of the serial and the parallel connectors on the end plus a
flying leading and mounting plate for the second serial. Comes complete with software, including diagnostics
and a full data sheet. In as new condition, fully tested and guaranteed for 90 days.
£14,95 (ad each or 2 for £28.00 (B)
Memory Upgrade Cards
Will increase your PC or PC-XT base memory by either 256k or 512k in 64k steps. They may also be
used to fill in RAM above the 640k DOS limit, for special application programs. In as new condition with
a full data sheet and fully guaranteed for 90 days.
256k

£32.95 •"> 512k

- <
m

•>- ■

• • ■i' ■

£48.95

Intel 'ABOVE' Memory Expansion Card
INTEL 'ABOVE' Memory Expansion Board. Full length PC-XT and PC-AT compatible card
with 2 Mbytes of memory on board. Card is fully selectable for Expanded or Extended
(286 processor and above) memory. Full data and driver disk supplied.
Fully tested and guaranteed. RFE. Windows compatible. Qn|y £50 05

PC Digital Input / Output Card
This is a general purpose digital input and output card, providing six 8 bit parallel I/O ports and
six counter timers plus serial data facilities, all under the control of software. Three 65C22 VIA
interface devices are used, each of which provides two 8 bit ports with two control lines per
port. Three of the ports have facilities on the card for high current output buffers enabling thousands of different types of external equipment to be driven directly, including relays, motors,
BBS
valves and LEDs etc. The card fits a short IBM or compatible expansion slot and the connection to the outside equipment is via three ribbon cables which plug into the card and pass
out of the computer through the slot aperture of the PC. The beauty of this card is that, whilst
it can be controlled by short programs in any language, it lends itself to Basic programming
and, in fact, all of the examples in the comprehensive manual are in that language.
This card is ideal for all applications where a PC user wants to interface his comOnly £59.95 each (B)
puter with the outside world. Brand new with full loose leaf binder manual.
ROM Expansion/Boot

Board

Not to be confused with RAM memory expansion cards, these cards will
enable the ROM of an original PC or a PC-XT, or compatibles, to be
expanded by up to 64K. Comes with a BiPolar ROM type TBP28S865
which defines the principle operations. For specialised applications a new
device could be programmed. Control circuitry is provided onboard
for the erasure and writing of EEPROMs. and as supplied,, the board is
configured for use with seven 2764A 8K x 8 EPROMS and one 52B13 2K x 8 EEPROM. The main and important feature of the board
is its versatility. DIP switches are used to set the starting memory address, the I/O port address and to define the board's configuration.
The starting memory address may be set in 2K increments anywhere within the normal 1 Mb PC address space. The I/O port allows
software to read the configuration and status of the board. Additionally, each ROM socket has an area of links so that alternative ROM
types may be used. Ideal for installing specialist BIOS code, diagnostic routines and many other types of programs which are best
sited in ROM. May also be used for converting PCs into diskless systems for dedicated process
control and industrial control applications, possibly storing important variables and constants in
OCQ QC /m
the EEPROM etc. A data sheet on the board is supplied.
VJfliy
^ '
IBM PC

Graphics Cards

CGA EGA VGA SVGA etc

CGA colour / Mono (Composite) graphics card. Suitable for IBM XT. Full length Card. 9 pin D socket
output and phono / BNC for composite - RFE Tested.
Hercules / CGA graphics card. % length card switchable between Hercules (monochrome)
and colour (CGA). Both outputs are via the same standard 9 pin D socket. NEW
EGA graphics card. Full length card with 256K on board. 9 pin D socket output - RFE tested.
EGA graphics card. Half length card with 256K on board. 9 pin D socket output - NEW
VGA graphics card. Half length card with 256K on board. 15 pin Hi Density D socket output. - NEW
SVGA graphics card. Half length card with 1Mb on board. 15 pin Hi Density D socket output. - NEW
0181-679-4414
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12 Kv Compact EHT Power Supply
Dual output, 12 KV and 400 vdc, with only 24 vdc in and the case only measures a handy 4"L x 3"W x 1Vfc"H
plus both output voltages are adjustable! The nominal 12 KV is adjustable from 11 KV to 13 KV and the 400
vdc from 400 to 600 vdc. Rated load is 400 ma into 500pf; load regulation, no load to full load, at nominal
input is 12 vdc (0.1 /o). Line regulation on the 400 vdc output is 0.1 vdc (200 ppm) @ 500 vdc. Brand new
this supply was originally intended for the EHT power for a cathode ray tube; the handy totally enclosed unit
makes a very versatile EHT bench supply or for inclusion in all types of equipment. Mounting is by way of
two screws on the base.
### WARNING; MUST NOT BE USED AS CAR ANTI THEFT DEVICE ###

♦

£24.95 (A) each 5 / £110 (B)

(lift
JIP

Transformers
TR-10-16 Dual primary, wire for 120 or 240v. Dual secondary windings of 10v and 16v
Maximum load 30 and 20 va respectively. 3" x 2.5" x 2.5".

£4.95(A)

TR-15015 240 v primary. 12-0-12v secondary. Max 1 amp. 2.75"x2"x2".

£4.95(A)

TR-MT Multi tap auto transformer. 10 taps at 100, 110, 115, 120 127 200 225 230
and 240 v. 2.5" x 3" x 3".

£9.95(B)

TR-MP This is a miniature power supply as it includes integral diodes and supplies 12 vdc
full wave from 240vac in. The transformer is split bobbin construction, permitting the ultra
miniaturisation. 1.2 va rating. 1.75" x 1.25" sq.

£3.95(A)

T

/•

This transformer
5"TF
includes
an integral
thermal
(11va
DEC)
on the
240 volt
input
side
of. the winding and has
a 15 volts
secondary
withfuse
an 11
rating.
Viewing
frommains
the top
pin 2 and 4 is the primary input via the fuse, 3 & 4 is direct to the primary. Pins 2 & 4 at the bottom
is the secondary. PCB mount or can be used stand alone with bolts.
£4.95(A)
TR-20 Miniature mains transformer, 20 volt secondary unloaded. 1 amp capacity. Windings
are internally shielded with the shield brought out for grounding. Flying leads and bracket
construction. Dims 2-1/4"L x 1-1/2"D x 1-1A"H,
£4.95(A)
TR-VAR Multi output. Primary 0-220-240. Triple secondaries: 8-0-8v 1 550ma,19-0-19v @ 700ma
15-0-15v @ 600ma. Dimensions 3"L x 2"D x 3-1/2"W overall.
£6.95(B)
TR-POT Ultra compact potted printed circuit board mount. Twin primaries 0-120vAC & twin
secondaries of 9vAC 4 VA. Both may be connected in series or parallel. RS Components Ltd
catalogue number 208-254. Measures only 2" x 1-3/4" x 3/4" above PCB board.
£4.95 (A)

Profusely Shielded Mains Transformer
An unusually well made and generously shielded 220/240vac fully shrouded mains transformer with'thole
secondaries giving 9 volts @ 2A, 18 volts @ 1 amp and 24 volts @ 1 amp, all continuous - increase by
about 50/o for intermittent applications. 60 va. The secondaries are all fully isolated Flying lead connections: white, purple and red for neutral, 220v live and 240v live respectively on the primary and yellow, orange and red for 9v, 18v and 24v on the secondaries. Dimensions; 3-3/8"L x 2-3/4"W x 2-3/8"H
Sony part number 1-450-530-11. Part replacement cost is normally £601!
Only £9.95 Pior 3 for £27.00 (C)
Fully Encased Dual Secondary
A fully encased transformer by Racal-Milgo model 4415X302A, ideal in applications where safety is
a factor. 230 vAC primary (2 metre 3 core cord ) with two centre tapped secondaries- 15-0-15 (yellow, black, violet) at 1 amp and 11-0-11 (red, white, orange) at 1.5 amps. 25 va capacity. The secondary leads, and a ground lead, exit from the bottom of the transformer, the mains input from the top.
Mounting is by four screws to the bottom. Overall measurements are 2!^" square by 3" high.
Only £5.95 (b)3/£16.50 (q
Fully Encased 'Hy Grade' Mains Isolator* and Filter
Very high efficiency mains spike and noise filter. A 1:1 massively built toroidal transformer providing 240
vac in and the same out is capable of acting as an isolator by the "removal of one internal link. Nominal
capacity is 1.04 amps; the output is monitored by a circuit breaker which breaks at 1.88 amps.
Filtering is provided by two off of 2 mfd 450 vac capacitors which form a resonant circuit with the secondary winding. This being tuned to 50 hz provides additional filtering to give excellent protection against
mams spikes and dips. The input lead is terminated with a quality 13 amp mains plug. Output is taken
,an'",f9ral. 13 amp socket. In good used condition fully guaranteed for 90 days. Measures 8y2"L
x 4 H x O'/zW. Illustrated with cover removed.
Only £49.00
0181-679-4414
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ADAPTORS / PSU'S
Protected AC Adaptor
This adaptor has an input of 240 vac at 45 va and an output of 19 vac at 1.6 amps. The internal transformer
(which can be accessed by overdrilling the rivets) has double protection. On the secondary is a 5 amp glass fuse
complete in a cup holder. The primary is protected by a PC-Tron subminiature super fast fuse rated at 3 amps.
These devices have current limiting capabilities, enabling them to go open circuit before the full short circuit is
applied, providing excellent
overload protection. Complies with BS6301 and manufactured to BS 415. Overall
dims: SVi x 2!/2" x 2,/2".
—
■
_ e\ r^r£9.95 each (B) or 2 for £18.95 (B)
Regulated Multi-Voltage Adaptor
3

■%

This handy regulated power adaptor simply plugs into the mains and supplies switch
selectable outputs of: 1.5, 3, 4.5, 6, 7.5, 9 and 12 volts DC. Output current is 500
ma (200 ma @ 3 or 4.5v settings). No less than 6 output connectors are supplied: both sizes in miniature jack plugs and power together with a 1.1mm
Walkman type powerplug and a PP3 battery snap. All the voltages and all the connectors
in one unit! Controls include a voltage select slide, a power slide and power on indicator. Measures
S'/V'x 2l/2" x 2,/2" overall.
,
^ „ __
£9.95 each (B)or 2 for £18.95 (B)

BT Approved "GEC" Adaptor
GEC D143640 BT Approved. 240vac input, 15vdc 150ma output. Bare wires in
and miniature 3.5mm plug out. Dims: SlV'L X IV^H x 1%"W.
£3.95 each (a)3/£10.95 (b)
Heavy Duty 9 vdc 1 amp Adaptor
This is a 230 volt ac mains adaptor delivering 1.3 amp peak, 1 amp nominal at 9 volts DC on the output
under load; off load it outputs 12 volts. Full wave rectification is utilised and integral spike suppression
is featured The input is by flying wire and the output
to a 2.5mm power plug with the centre connection
negative. The adaptor measures 3%"L x 21/2"W x 2"H. A high quality adaptor complete with
ventilation vents.
£5.95 each (A) 3/£16.95(B)

9 VAC Adaptors
230 vac mains adaptor with 9 vac 300 ma output at 2.7 va. Plugs straight into a normal
mains wall socket. The extra long two metre lead is terminated with a 2.5mm power
plug. Measures 2'/2"H x 2"W x 2"D.
£3.95 each (a)3/£10.95 (B)
Multi Output Adaptor
A particularly versatile adaptor because the DC outputs are ideal for feeding into a regulator
to get + 12 vdc, + 5 or 6 vdc and - 5 or 6 vdc. The actual outputs are + 16 vdc.@ 100 ma, +
8 vdc @ 500 ma and - 8vdc @ 40 ma. Tandata model SA 195WALU PA. Plugs straight into
the normal 13 amp
mains socket; the 1-1/2 metre output lead is terminated in a 4 way DIN
plug. Measures 31/2"L x 2"D x 2"W.

w

£5.95 (A) 3/£16.95 (bi

Fully Enclosed 9vdc 220ma PSU
Made for Visicorp for continuous operation of their pointing devices. Rated at 240 vac input and 9vdc
220ma output. Flying leads on the input cable and miniature jack plug on the other. Measures a compact
3" x 2" x 1V2". Ideal for replacement of most 9 volt PP3 battery applications.
£4.95 each (a)3/£13.95 (b)

0181-679-4414
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Mains Suppressors and Filters

622C10
3EZM4S
L2127
SD5A10
FS203D
APF 300C
Potter Model 622C10 high capacity mains suppressor rated at 250 volts AC at 10 amps. A number of pieces of equipment can be protected with this unit to give protection against surges and transient spikes. Fully enclosed so it does not have to be mounted inside the
tects Fl in ls b wa
b0]{ holes on
fluinnSo
, l,.P~
* 9.indicates
,J y ythe
°f ,w0
ears atonthe
suppressor and electrical connection via
flying
leads. /
Circuit
diagram which
connections is printed
thebottom
top of of
thethe
unit
Measures 514"Lx2%"H x 2"W.
£10.95 (B) each or 3 for £29.95(C)
Corcam Model 3EZM4S This unit is perfect for computers suffering from mains borne interference and transient spikes. It has a
s tch
inn
o^n vAC
Ir. and rated
Sn{j at r2ocker
integral
fuses accessible
fromconnection
the front. Itis isat link
100, Tor^on
120, 220 andi 240
amps ^,'
@ 240together
vAC andwith
3 amps
@ 120vAC.
The mains
the selectable
rear bv wavfor
of push on connoctors. Mossuros 4 x 3" x 1
ovorsll.
£6.95 (A) or 3 for £19 95(B)
Bel|ing-Lee type L2127 mains RFI filters rated at 250 volts 3 amps maximum. Comes complete with a built in mains cable (English
coding), and a three pin miniature non-reversible socket. A mating plug, which goes to the equipment is also supplied. Ideal for those
who are bugged by RF m erference and who require a particularly compact suppressor yet which has sufficient capacity to cover most
applications. Dims 3-1/8 x 2.5" x 1.5".
£4.95 (A) each or 3 for £12.95(B)

?3/^pr^SSilQ"\A?eVcifQ®uTyPie^D5.u10 Rated ]15/250 vAC ancl 5 amPs- This is a single bolt compact suppressor measuring only
.trali in andJ out. and earth.
H excluding
mounting bolt
andmounted
connection
whichsuppressor
are snap connectors
as shown;
are live and neuThis is athe
particularly
easily
andtabs,
compact
- perfect when
spacethese
is restricted.
ITT Type FS203D. Rated at 250 vac and 6 amps. Bolt down can type with flying leads exiting at the top of the can. They are'llr tonq.
Measures l-7/o n x 1-3/8 D
£4.95 (A) each or 3 for £14(B)
Wimpey-Dubilier Type APF 300C. Printed circuit board
mount
mains
suppressor
rated
at
250
vAC
3A. Contains a network of 4700pf
capacitors and 680mh inductors. Measures only 1-3/8ML x 1-3/1 G'W x
£4.95 (A) or 3 for £12 95(A)

Single/Three Phase Extra Heavy Duty Suppressors
Very high capacity and versatile mains suppressor. May be wired for Delta or Star three phase configuration and will handle up to 30 amps or may be used for single phase. Voltage capacity is 120-208 vAC
or 240-416 vAC, 47/63 Hz, Has shielded barrier strip screw down input and bolt fixing output connections
Measures 6" long including connectors by 4" square.

m

Only £39.00 each (C)
UHF Video & Audio Modulator
High quality unit made by ALPS part number MDLK5D for incorporation into video recorders players or any application to provide a UHF modulated signal from a monochrome or colour composite video and low level sound source. Fully encased in tin plated box, unit features co axial input and
output sockets to give a 'loop through' function thus when used with a domestic type television set
there is no need to unplug the standard aerial input. An internal switchable 'boost' amp gives 3-4dB
of gain to the UHF off air signal right across the 47 to 854 MHz spectrum. Another nice feature is
the incorporation of a tuning switch - when activated a black and white bar is modulated on to the
UHF output to aid tuning to the correct channel. Standard 75 ohm video signal with lOOmv 10k ohm
audio input. Printed circuit or solder tag connection. Unit comes pre tuned to UHF channel 38, a pre
set pot allows adjustment of video output channels 30 to 39. Operates on single 5vDC rail at 70 ma.
Dimensions mm 44 W x 50 H x 28 D. Supplied complete with data sheet.
Only £6.95 (A)

ill.

Hi

10/£65.00 (bi

50 / £55.00 (c)

(«

■
»

100 / £495.00 (□)

lonisation Smoke Alarms
Kidde Models KSA-300 and K-101 are UL and BS 5446 PL1 approved battery pow
ered smoke alarms. Both are lonisation types for superior performance and
have advanced design single ionisation chambers for the prevention of false
alarms and particularly triggering from atmospheric pressure and humidity
changes. They also both feature self lest buttons so that the alarm can be activated to make sure that iljs operational, exceptionally high intensity alarms
and easy two screw installation. Model KSA-300 has an integral escape
light. KSA-300 measures 6" diameter by 1'/?" high and uses two PP-3, 9 volt batteries."K-101 uses one PP-3 and is 4%" diameter and the same height Both types
arc brand new, packaged and come complete with a full instruction booklet.

Modol K-101

Model KSA-300

Model K-101 £8.95 w
0181-679-4414

Model KSA-300 £11.95 w
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Fax; 0181-679-1927

'Display 9{evJs Issue No. 13

^ ^ -Diy.^. L 9 •
Single

i A- ~ i

Piai

Board

"Professional"
r ^i i #
BBC

B

Type

Computer
Only £29.95 III Plus the chance to win £100 cash !!! A major purchase allows us to offer you the PROFESSIONAL version of the BBC
computer at a parts only price PLUS the chance to WIN £100.00. Used as a front end graphics system on large networked systems
, the architecture of this board has so many similarities to the regular BBC model B that we are sure that with a bit of experimentation and ingenuity many useful applications will be found for this board!! The board is supplied complete with an input/output connector
panel which brings all the I/O to 'D' and BNC type connectors - all you have to do is provide +5 and ae12 v DC. The Professional consists of a single PCB with most major IC's socketed. Three 27128 EPROMS contain the custom operating system on which we have
no information. On application of DC power the system boots and provides diagnostic information on the video output. On board DIP
switches and jumpers select the ECONET address and enable the four extra EPROM sockets for user software. The main IC line up
includes 6502 or 6512 CPU, 8 x 4564 Ram IC's, 2 x 6522 pio's, SAA5050 teletext ic, (that's worth £10.00 on its own !!) 6845 screen
controller, 68B54 Econet controller, 3 x 27128 EPROMS, 3 x ACORN ULA type IC's plus approx 62 other IC's, Inputs and outputs
on the connector panel are labelled ECONET, ANALOG RGB OUT, PARALLEL PRINTER, COMPOSITE VIDEO OUT,
RGB OUT, KEYBOARD IN, KEYBOARD OUT, IS IN, IS OUT, and SERIAL PRINTER. Dims: main board 13V2" x 914", I/O board 141/2" x 31/2", front panel
2" high. Supplied tested and complete with circuit diagram and
competition enlr, form
Only £29.95 Or 2 for £53 W

FREE C0/HPET'T'2f
WIN £100 CASH'

We will award £100 cash to the person or establishment who offers the most novel\
application, which must be demonstrable with this amazing board. We will be the
sole judge of the winner and reserve the right to publish the winning entries. An
entry form with details and conditions comes with each board - buy 10 and make
10 entries!

12V DC Miniature Push Solenoid
These solenoids are brand new and made for a well known daisywheel printer manufacturer. It is the
hammer solenoid which strikes the letter on the wheel to force it against the ribbon and paper. They
1 are therefore powerful little solenoids with a throw of about 5/16", so are capable of very high operating speeds. They require 12vdc and their pulse consumption is 3 amps. The actual consumption will
depend on the pulse frequency and width, in other words how many times the solenoid is used and
for how long.
SOL-12: £3.95 (A) or 5 for £17.95 (B)
Various Terminal Blocks
»,#' x & k y ♦. v
Three different types of barrier strips. BA1 is a 12 way professional type with leaf
' f V V to v: & r,, vi
springs to prevent conductor damage by the clamping screws, rated 20 A 440vAC. BA2 S B I * * * 9 f * W M M
is a 12 way right angled block rated at 15 A 750 vAC and BA3 is 3 way, totally shrouded
by a cover with moulded sequential markings, rated at 36A 500 vAC and 600 vDC. R.S.
f Components Ltd. numbers are 423-598 = BA1, 423-374 = BA2 and 424-563 = BA3. At
a fraction of normal cost:
BA1...E1.49

BA2...E0.85

BA3...E1.25 w

Discounts (mix or match): 10-99=10%
Drawing Files & Carrying Cases
An unusual item for us but a very useful one if you want to store or carry large
documents, such as drawings, music, blueprints and so on. They are made
of durable cardboard and the two halves are kept closed by Velcro buttons so
that everything doesn't fall out! It opens out as shown in the sketch on the
right and then the inner pocket, also secured
with Velcro, opens. In its closed
or carrying position it measures 241/2" high by 121/2" wide by 11/2" thick.
When first opened the width doubles and with the inner pocket opened the
width is 34". The maximum size of document therefore is 34" x 24".
Box of 5 for £10.95 (B)

0181-679-4414
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OPTOELECTRONIC

SALE

tt
••

Infrared Reflex

4

1

3

2

Transmitter/Sensors
Type OPB 706A reflex transmitter sensors from TRW
Optron. Similar in size to a TO-92 plastic transistor,
these reflex opto devices consist of an infrared transmitter and sensor in the same case. Any reflective
surface sends the transmitted beam back to the sensor, interruption of the beam can therefore be sensed.
The transmitter is a light emitting diode and the sensor a photo transistor.Specifications are as follows:
Transmitter LED:

1=
Sensor transistor collector
2=
Sensor transistor emitter
3=
Xmitter LED anode
4=
Xmitter LED cathode
Pin 1 is indicated by a dot on top of
the case. Pin 4 by a shorter lead.
Above is the bottom view.

i

r;

Maximum reverse voltage

= 3 volts

Minimum Output current
Maximum forward current
Vce
Distance to reflective surface

= 500 ma
= 20 ma= 5 volts
= 0.05"

K

5 for £8.95 w

LED Assortment Sale
Two assortments of LEDs. Red, amber, clear, green and infra red. Many sizes and shapes - round and
rectangular 3mm, 8mm, 10mm etc. Fill up your stock box whilst we have excessive stock! All brand
new and unused

mm ftf.38

£1.95 each (A)

25 for £2.95

100 for £8.95 (A)

10 Bar Dual In Line LED Array
Siemens RBG1000. Ten individual red LED elements housed in a 20 pin dual in line package forms a very
compact linear bar display, which may be end stacked for extended lengths. Ideal for bargraphs, level displays
and solid state meter movements. Each LED element is intensity matched to give an excellent uniform appearance overall. Typical power requirements per
. . _ ,
__ _
LED: 2 volts at 10 ma. Maximum 6 volts and £2.95 63011 Or 1 0 fOr £26.00 (A)

25ma.

One red and one amber LED arranged in a holder, one over
other. Extremely useful when you need a "stop and
Red and Amber LED Pairs the
ready" display. The LEDs are standard 5 mm and are easily removable for separate use if requiredI and can therefore be interchanged. Come with the red on top.
Four pairs for £1.99 (A) 10 pair £4.50 (A)
7 Segment Dual Numeric Displays
Matsushita type LN526RA dual 7 segment LED numeric displays with right hand decimal points.
9/16" character height 3/8" width including the decimal point. Normal dual in line pins.
Feature low power dissipation with high luminosity. Red colour. The modules are end stackable so that any number may be used. Common anode with all segments and decimal points
separately addressable.
^_
,
_ ,
_ . _ _
£2.95 each (A) 5 for £13.95 (A)

Gap Type Opto Detectors
Two different types of opto detectors: Texas Instruments TIL 143 and TRW Optron OPB 813. They
are virtually identical electrically - detector current 200 ma at 10 volts and 20 ma but differ slightly in the gap size. TIL 143 has a gap width of 2.6 mm width and 6.5 mm length whilst OPB 813 is
3.3 mm and 8.7 mm. Either type mix or match

im

5 for £2.95 (A) or 10 for £5.50 (A)
0181-679-4414
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5 volt DC

T

Fluorescent Display
mPm

Modules

You read right a compact Vacuum Fluorescent Display Module that needs only a single 5 vdc supply - how? - there is an integral DC
to DC voltage converter on board which boosts the 5 vdc to the 100 or so volts required by vacuum fluorescents. This results in highly readable, bright (typically 175 fl) blue-green alphanumerics which, if required, can be filtered to blue, green, aqua, ye low or red.
The characters are arranged on a two line by twenty format utilising a 5 x 7 dot matrix so that lower case letters, numerals, symbols
and punctuation may all be used; indeed, the entire ASCII 96-character set can be displayed. In addition, the distinctive characters
of the General European, German and Scandinavian fonts, as well as a selection of scientific symbols, can be produced under software control. This IEE-FLIP 3600-44-040 also includes an improved on board microprocessor which features advanced control features enhanced serial data interface and a faster display refresh rate. Most of the ASCII control functions are supported, including
carriage return line feed, advance and backspace cursor, character blink fields, visible or invisible cursor, blinking or non-blinking
underbar and so on. Four end of line modes are also supported, including horizontal scrolling from right to left on the bottom line after
it has been filled. The brightness of the display may be controlled by software in tour steps and interfacing is extremely simple, it may
be either parallel or 1200 baud serial. Little if any extra hardware is required. In parallel mode the display module is addressed as
two RAM memory locations in a memory map I/O configuration. For serial interfacing a complete asynchronous receiver with TTL comoatible input is built in. Complete descriptions of the two interfaces are included in the data sheet provided. Data may be entered in
the normal left to right mode or randomly with the addressable cursor. Power rating of the module is 5.5 watts, in other words it draws
about 1 1 amps Overall it measures GViL x 2"W x 1'/2"H without the connectors on the rear, which are standard edge connectors one for power and reset, the other for data. The 3600-44-040 is an amazingly versatile display featuring a high degree of user friendliness both in its interfacing and power requirements. It may be used with ease in virtually any application for which it is suited. They
are brand new, are supplied with a complete data and
application booklet and normally cost about £139 each.
^30 00 each (A) 3 fOT £30 00

Miniature 16x2 LCD Display
Hitachi model LM052L 16 characters by 2 line standard ASCII LCD display panel. The ASCII controller HD44780 is built in. Only a single +5 vdc supply is required and typical current draw is a
minuscule 1 ma! Resolution is excellent with a maximum 40 dots per character making the total
screen capacity 1280 dots. One useful function is that data may be sent to the module in either 4 bit parallel two operation mode or
8 bit parallel single operation, so that it can be interfaced to either 4 or 8 bit MPUs. The LM052L is therefore very easy to use - you
simply enable, select write and send the data. In addition to sending data, instructions may be sent to the module in order to con'
trol the cursor, to issue clear display commands, cursor direction commands and so on. The data sheet supplied contains details ot
how to issue instructions to the internal register. Brand new and unused. See the May to July 1990 issues of Practical Electronics
for a general description of the applications of almost identical displays!
£8.95 each w
s

CS

3 for £25.00 w

10 for £80 (B)

Large Back Lit Liquid Crystal Point of

Sale Displays
Super bright back lit LCD displays of the type that you see at supermarket checkout tills. Both
made by Alps - LDSEA3022B features VERY LARGE 12 mm characters organised as 2 lines
I by 16 and is supplied in the smart case illustrated. LDSCB2021B is a single line of 24 LARGE
7 mm characters and is the top illustration. Both have characters made up of a 5 x 7 matrix.
Both units feature Hitachi inbuilt driver IC's and are driven by a simple 8 bit parallel interface
by way of a 20 way male IDC plug provided. The displays require a single +5vdc rail to operate and a separate voltage to power the filament type lamps which provide the backlighting.
As supplied the miniature flange type push in bulbs are rated at 24 volts but can be easily
changed to suit your own voltage requirements. The viewing area of the larger display is 65/8" x 1-5/8" and SVa" x 5/8" the smaller. Overall the displays measure 8" x 2V2" and 7Vz" x
I1/2". The case in which LDSEA3022B is housed is swivel and tilt, stands SVa" high is 8%" long
and 21/2" thick. These displays are particularly recommended where a high degree of legibility
is required at a distance. The orange type backlight gives a very readable but unobtrusive
effect. Both displays brand new with full data.

CS

■

LDSC....£19.95 (ad

LDSE...E39.95 (AD

11.5" Backlit LCD 640 x 840 VGA Flat Displays
A masterpiece of engineering the SHARP LM64048Z VGA LCD backlit display is the same
type used on laptops, data displays etc. Unit features all internal drive electronics to obtain
a pixel.resolution of 640 x 480 with a dot pitch of 0.33. All connections to the display are
made via a 14 way ribbon cable. The backlighting is achieved by a unique internal optical system whereby a miniature white fluorescent tube light is evenly distributed across
the entire screen face. Panel display area measures diagonally 11.25" vertical 7" horizontal 9.25". Overall the unit measures 12" W x 9.5" H x 1" deep.
Supplied with full manufactures data. Removed from NEW equipment- Guaranteed
\:r~

0181-679-4414

LARGE QTY
AVAILABLE
24

Only £125.00 (B)
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Extra Strong Equipment / Brief / Suit Case Deal
Originally made as special equipment cases, these are a perfect size to be used as an equipment
case - or a brief case- or even a suitcase! Inside is a built in 10" square leather pocket (ideal for
probes, papers or shirts!) and a Vz" thick piece of foam plastic glued to one side to provide safety to that valuable equipment - or the shirts! Press down automatic locks for security and a key is
also supplied. The moulded handle is sprung loaded so that it lays flush when not in use. The case
has extra strong hook and rod hinges and reinforced metal fittings. The case is made with
immensely strong dark brown ABS with extra strengthening in matching matte black ribbed metal
- yet it weighs only 2 kg!!. Measures 20"W x 15"H x 6"T. Brand new with four sturdy feet and complete with 2 keys. Whether you want to carry equipment, tools, papers or clothes this case will do
the job and at this price how can you lose? Brand new surplus. DON'T MISS THIS ITEM !!
£24.95 each (B)

2 for £48 (c) 5 for £108(0)

Laptop Computer, Equipment, Carry-On, Holdall
A terrific buy in high quality holdalls by a household name manufacturer,
originally intended for carrying laptop computers or other equipment. They are
of superior quality to the normal holdall which can be bought in baggage
stores because they both have a multiplicity of pockets and pouches and
use stout zips. Velcro fastening and very generous padding throughout.
Both types are brand new and come to us in original manufacturers' packaging. As can be seen from the photographs they are very similar to each
other with slightly differing features, so we will describe them individually:
Hold-1: This is the one in the top photograph on the left. It measures 17"H x
14"W x 5"T overall without any contents. The main pouch has a stiffener
around the inside so it will not lay totally flat, on the other hand clothes and
such like would get less creased. The shoulder strap may be used or
removed and is adjustable in length. The handle is in two parts, when used
the two sections attach with Velcro. The main pouch contains a padded
divider which can be attached to one side of the pouch; built into that side of the pouch, and therefore covered by the divider, are three
pockets. The secondary pouch is padded and does not contain extra pockets. Both pouches are secured with high quality zips.
Hold-2: Measurements are an inch or so greater than Hold-1 all round, the handle and shoulder straps are virtually identical. The main
pouch, like Hold-1, has a padded divider but instead of the three pockets of Hold-1 there are 6 small ones, provision for pens and an
owners label, and a large secondary internal pouch. A removable padded retaining "bar" is also provided. The outside pouch is secured
by a Velcro fastened front flap which covers the whole pouch, rather than a zip. Also has large stout rubber feet on the bottom.
In summary Hold-2 is a little larger and has more internal pockets than Hold-1, on the other hand Hold-1 benefits with the main pouch
stiffener, particularly if it is intended that the holdall be used for clothes.
Hold-1: £12.95 b)2/£23.95 (C)
Hold-2: £13.95 b. 2/E26.95 c
Call for further generous discounts on quantities of holdalls!
Micro Miniature R-T Curve Matched NTC Thermistor
When we say Micro Miniature, we mean it ! Just the size of a pinhead !! This NTC 10K ohm thermistor RS part
number 151-237 exhibits0 A VERY closely matched spec from device to
device over a wide temperature range. Nominal
resistance of 10k ohm at 25 C with a temperature range of -80° C to +150oC. Tolerance over range 0°C to +70oC is ±0.20C.
Epoxy encapsulated with long 75 mm leads. Ideal for a host of applications including accurate temperature measurement etc.
Normal price £3.50 Each - Our Price £1.95
[|j

Betamax Tapes

£2.95 (A)
4/£10.00 (B)
0181-679-4414

100 / £165.00 (A)

Industrial Grade Intelligent Barcode Wand

For those of you who still appreciate the
superb quality of the now defunct Betamax
video recorder system (as does the writer!),
this may well be one of your last chances to
obtain BRAND NEW
tapes for this machine.
Tapes are top quality
'Scotch 3M' brand and
have a run time of 1hr and
5 minutes.
Only

10/£18.00

Only
£19.95 (A)
A Masterpiece of engineering this heavy duty barcode wand has to be seen to be appreciated. Externally the wand is made of high impact ABS plastic with a very durable lens
system mounted to one end. Inside a complete fibre optic system concentrates a high
output red LED into a pin light source, when swiped across a barcode, internal optics
reflect the light source back into the wand and convert these into serial data output fully
TTL 5v compatible logic levels, equivalent to the barcode read, for interfacing with computers etc. Requires 12 V dc at 100 ma Supplied fully tested complete with 4 foot curly
cord & Data sheet.
25

Fax: 0181-679-1927
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Segment
LED

And

Dot

Matrix

Displays
LA 5622-11 11
LA 2511-21 8

LA 2521-21 13

1 m.
m
LTL 2820G
LTL 2720Y
LTL 2620HR

wX:

Illustrations shown approximately actual size
LJ 2021-21 12
LJ 2041-21 12
LA 2311-41
A "once in a lifetime" buy of various brand new surplus display boards
from a well known leisure company enables us to bring you a fascinating
BRIEF SPECIFICATIONS OF THE DISPLAYS
assortment of boards to be used as is or for the valuable displays they
Heights refer to the actual digit size.
contain. A full data sheet is provided which gives pinouts and operating
Luminous Intensity in mcd @ lOma
data for all of the displays and notes on the operation of some of the
LA 2311: Jumbo sized 2.3" high, red 7 segment disboards - at press time we are still accumulating further data! The IC s on
plays with decimal. Common anode. Grey face.
the boards are all MM5450N which are 34 segment LED drivers accepting
Regular price £6.26 each,
a serial clocked data input signal. Data on this chip is included in the data
LJ 2021 (green) 2 mcd LJ 2041 (orange) 2.2 mcd,
pack. We don't have roomTo describe the boards in full but a brief
jumbo sized 35 dot matrices with X-Y selection. 2" x 1- description of each follows:
3/8" display area. Side stackable and locking to give
Board A: Contains 14 off LA 2521-21 green 1" 7 segment displays mounted in a, cross
any display length. Grey face. Regular price £4.24
formation, IC's and several transistors. 10 way IDC connector on rear. 8"H x 10
/2"W.
E9 95 B
each.
Order
#877
- ( )
LA 2511: Large red 1" 7 segment with decimal. 1.0
mcd. Common anode. A black face provides exception- Board B: 6 off LJ 2021-21 large green 35 dot matrix displays, 8 off LTL series LED
Bar Arrays (4 green, 2 yellow and 2 high intensity red), 4 IC's and several transistors.
ally high contrast. Regular price £3.22 each.
1 each of 26 way, 10 way and 20 way IDC and 1 off 8 way header connector. 13"W x
LA 2521; Large green 1" 7 segment with decimal. 3.3
eVz'H. Order #875
£12.95 (B)
mcd. Grey face. Regular price £3.22 each
LA 5622: Dual "normal" size 0.56" green 7 segment
Board C: 6 off LJ 2041-21 large 35 red dot matrix displays, 2 off IC's. 10 way IDC and
displays. Common anode. 1.85 mcd (each). Approx.
8 way header on rear.14)4" x 2-1/8". Order #874
£12.95 (B)
regular price £2.87 each.
Board D: 4 off LA 2511-21 red 1" 7 segment displays with 1 off 16 way IDC on rear.
LTL series in high intensity red, green and yellow.
A'/zT x 2-3/8"H. These are ideal if you just want a four digit display as all connections
Each package contains 8 LEDs in 4 bars of 2 LEDs
for the displays are simply taken to the IDC connector on the rear.
each. All diodes may be individually lit. Appx. regular
E6 95 B
Order #873
- ( )
price £1.80.
Board E; 4 off LA 2311-41 huge red 7 segment displays, a dual LA 5622-11 green 7
segment display with a 16 way IDC on the rear. 7%"L x SVH. This is a fascinating
board; for one thing the jumbo displays have to be seen to be appreciated, they are so
■
• ■ •"
u
large. Also the inclusion of the green provides a distinct method of displaying seconds
in a clock or hundredths in a counter. Like Board D the display pins go straight to the
A
connector, providing a very simple interface for clock, counter or other circuitry. Worth
the price just to look at the size of them!
E9 95 B
Order #872
- ( )
XSi,Any 10 boards less 10% discount.
D
E
DISPLHt
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2. Modify
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Intel Maths Co - Processors for PC's
in!
The most economical way of speeding up your PC is to install a Math Co-Processor in your PC-XT, 286 or 386
machine. It speeds up applications such as AutoCAD, Lotus123, Excel and many more. Please check with your PC
manufacturer the type of unit you require before ordering.
TYPE

SUITABLE FOR

PRICE

808780287-10
80C287-12
80387SX-16
80387DX-25

IBM
IBM
IBM
IBM
IBM

£34.95(A)
£34.95(A)
£39.95(A)
£44.95(A)
£44.95(A)

XT 8088 MACHINES (RFE) DIL PACKAGE
AT 80286 MACHINES 8-12MHz (RFE) DIL PACKAGE
AT 80C286 CMOS CHIP MACHINES 12-16MHz DIL PACKAGE
AT 80386SX MACHINES @16MHz. PLEASE STATE PGA OR PLCC PACKAGE
AT 80386DX MACHINES @ 25 MHz. PGA

30 pin, 1 Mb 80 ns SIMMS
BRAND SPANKING NEW - FULLY GUARANTEED FOR IBM PC XT AT TYPE COMPUTERS
1 Mb x 9 80 ns SIMM 3 chip
£23.50 each (a)
1 Mb x 9 80 ns SIMM 9 chip
£22.50 each (a)
Apricot 31/2" Disk Drives for Spares and DIYers
Brand New Sony V/i" disk drive type OA-D31V-04, made specifically for an early Apricot computer. The
drive is for single sided use as it has only one head. We imagine that it is 40 track, although there is a tiny
little slide switch on the back which looks suspiciously like a 40 / 80 track selection switch. Quality madei
item and apart from its obvious use as a spare drive it also offers a major source of parts for the hobbyist
including miniature stepper motor, hall effect 300-400 rpm brushless motor and a precision rack slide assem
bly plus IC's and many other useful components. We have no data on it and
because of this it is going at a knock down price. Measures 5" x 4" x 2"
f\
Only £10 (B)
Super PC-Kwik Disk Accelerator Software
Super PC-Kwik (version 3.53) from Multisoft is one of the best known, and most efficient, programs
around for speeding up your computer's access to floppies and hard disks. After installation, a dramatic
improvement in the speed of your computer, regardless of its existing speed, will be seen. The exact
percentage of improvement cannot be stated as it depends totally on the type of work for which you use
your machine. As a general rule of thumb, if your applications access the floppies or hard disk a lot you
can look for a doubling in apparent machine speed. PC-Kwik works by creating a cache in RAM.
In that cache it stores the sectors of the media which you use most. When you call for a file or data
that is cached then PC-Kwik goes to RAM for it and thus saves a disk access, which although
seemingly fast is in fact one of the main operations in slowing down a system. Brand new in original packaging - supports expanded and extended memory - at under half its normal price.
Only £7.95 each (A)
Quarterdeck QEMM-386 Expanded

a?

Memory Manager
The Quarterdeck Expanded Memory Manager - 386 (QEMM-386) version 6,02 is a memory manager for
386, 486 and Pentium PCs and PS/2s. And more. QEMM-386 manages all of your PC's memory- however you want to use it. As such, QEMM-386 is not only an expanded memory manager, but it is also
an extended memory and a high (640-1024K) memory manager - all in one! QEMM-386 is compatible with all the current industry memory specification standards. With QEMM-386 you can load drivers
(for example, a network), TSR'S, and DOS resources in any available high memory. The benefit to , *
you is more memory below 640K for your DOS program. QEMM-386 sets up your memory as optimally as it can -automatically with its Optimize feature. The goal, of course, always, is to give you the
maximum utilisation of your most precious PC resource, memory-in the easiest way possible. This software
is on SYz" media, brand new at a bargain price.
m a.
^
Only £24.95 each w

<2

Microsoft Compatible Three Button Serial Mouse
This new ergonomically designed mouse fits efficiently and neatly into your hand making your work more
easy and productive. Assembled in the Far East by Z-Nix Inc, this state of the art mouse comes
complete with all software on 3-V4" disk only. The limp type cable is terminated in a 9 pin D connector and a 9 to 25 way D connector adaptor is also supplied, for those with a 25 way male
socket on their serial ports. Fully compatible with the Microsoft mouse standards, including
ballistic acceleration. All parameters may be set by the software, which also includes as a
bonus Pop-Up menu software allowing you to enhance programs such as Lotus 1-2-3, dBase
and many other programs which do not usually support a mouse.
Only £14.95 each (A1)

0181-679-4414
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Nickel

.r—

Cadmium

Batteries

Super Ni-Cad Sale!
We have been able to obtain quantities of ni-cad battery packs which
have been retired from a large user of cellular phones and 2 way
radios. The majority have been declared surplus for cosmetic reasons, dents and scratches on the cases and in some cases the
demise of a single cell. This makes them no longer usable in the
equipment for which they were made. We have tested a cross
section and the actual batteries inside seem to have plenty of life
left in them. They come in all shapes and sizes, with all types of cells
and
inside. At this price we are unable to select particular sizes or types ar
they are sold as is.
5 for £9.95 (a')1 0 for £16.50 w

C Size Cells
Sanyo "Cadnica" stick of five standard "C size rechargeable nickel cadmium batteries,
model number 5N-1800CR. Designed for Victor laptop computers. Nominal voltage
1.25 volts per cell and 6 volts 1.8 amp hours for entire stick. A thermal cutout is incorporated with a temperature sensor strapped to the case of one of the cells. May be used
as is or very easily divided into the separate cells as shown in the lower photograph.
Measures 26mm diameter and 250mm long.
£8.95 each (A)

Per bar

3 Volt Lithium Backup Batteries
Size 2/3A (33mm long, 16.6mm diameter) industry standard size lithium batteries. Used mainly as backup batteries for CMOS memory and clock support in IBM PC's and other applications.
Rated at 3 volts 1.5 amp/hour. Printed circuit mount or solder to the PC tabs. Brand new, made
by Panasonic.

smm
3V

£1.95 each (A) 5/E9.00 (A)

12v 24 Ah Rechargeable Sealed Lead Batteries
A super deal in BRAND NEW sealed maintenance free rechargeable lead acid batteries. Rated at 12 vdc
at 24 amp hours these compact high energy sources have a wide range of applications including standby
power systems, robots, golfcarts, etc etc.
m **
7.5"H. Supplied complete with nut / bolt £24.95 each ») 2/E48.00 <0
connection kit.
Automatic 12 v, Lead Acid Battery Chargers
Specifically designed to charge 12 v DC sealed lead acid batteries (as on special offer
above) for an electric golf cart, unfortunately the golf cart company went broke and we
bought the entire stock. Quality made in an all steel louvered case with dimensions of only 7
W x 4.25" H x 5" D. The unit will completely charge a 12 volt 24 Ah battery in approx 16 hours.
The nice feature about this unit is that internal electronics constantly monitor the state of the
battery so when the charge is complete it switches into a 'trickle' mode just enough to maintain
the battery in peak condition and for an infinite period, ready for use. Many other types of
charger on the market tend to 'cook' sealed lead acid batteries grossly shortening their life.
Supplied BRAND NEW with maker's instructions and 2 crocodile clips.
Knock Down Price Only £16.95 each (B)
Chloride "Powersafe" High Current - 6 V 100 AH Batteries
Made for BT by Chloride, type 3VB11 specifically for standby power systems where the batteries are trickle charged for long periods of
time and therefore have to be particularly reliable. We came across a large quantity of these driving a massive inverter in a London
financial institution - all are relatively new and in excellent condition. Batteries are totally enclosed and maintenance free and rated at
100 amp hours, they are also capable of giving an extremely high current for short periods of time and therefore all normal safety
measures must be taken to avoid short circuits which could result in severe burns or a fire. Many uses include standby power systems, high current sources, traction drives etc. Termination is via two
^^
r\ ir\r*r r\r\
threaded lugs. Supplied fully tested with 90 day guarantee and at a current CQQ QR Parh (C) 2/V n5 UU (D)
list price of over £135 each, the Bank's loss is your gain !!!
1-0^7.^0 CdUi I
£.1
.\J\J
Dimensions: 9" H x 8" D x 8" W
0181-679-4414
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IC's, Transistors, Regs,
Diodes, SCR's, Opto
FROM STOCK
Apart from a vast range of current product, many
obsolete and discontinued items are listed in the
Display Electronics "Semiconductor HotList"
Send £2.50 for your own personal copy or £7.50 for 3 issues.

SAVE

THIS MONTH - JUST A SMALL SELECTION FROM OUR VAST RANGE
6802
68A21
80C31
8085
Z80BSI0-2
2732
2764
27C64
27C256
27512
HN27C101G-25
6264P-15

Central Processing Unit
Peripheral Controller
CPU with serial I/O
Central Processing Unit
Input/Output Controller
32K EPROM
64K EPROM
64K EPROM LP *
256K EPROM *
512K EPROM*
1 meg EPROM (131 k x 8. Packaqe=32 pin OIL)
8K Static memory

LM7812V
12 Volt positive 1.5 amp regulator
Why pay more ??
^

38p 10/E3.50

'

NEC V20-8

INTEL 486-DX33

y

£99.00

v

y

ly

£5.95 10/£50

f

SAA5243/E

^

®

D8751

Current Philips
Teletext IC

A80386-16
16 MHz
Ever Popular PC or controller CPU

£24.95 10/E220

£12.95

Specials!

D8748
Microprocessor with 1K x 8 bit UV
erasable EPROM built in.

J

D87C51
CMOS Version of this very versatile
micro, integral 4k x 8 EPROM +
Serial UART

411000
1M X 9
1M X 9
1M X 9

£3.50 10/E32.00

£32.00

£9.95 10/E80

41256

v

v

£7.00 10/E55

4164

10 for £24.00
10 for £24.00
10 for £41.00
10 for £23.00
10 for £39.00
10 for £8.00
10 for £ 9.95
10 for £14.00
10 for £22.00
10 for £45.00
10 for £50.00
10 for £22.00

LM78H05
12 Volt 5 AMP regulator in T03
CASE Loadsa Amps - and only

D8271
The disk controller IC necessary to get the BBC
B to use disks. Now obsolete.
Don't get caught out!

y

SAA5050
^
Philips Teletext integrated circuit.
Now obsolete.

*

33 Mhz CPU IC
with integral math co pro. Heatsink fitted.

The well known NEC speed up CPU *
Speed up your PC!
£12.95

£2.90 each.
£3.00 each.
£4.75 each.
£3.00 each.
£4.50 each.
£1.00 each.
£1.20 each.
£1.50 each.
£2.90 each.
£4.90 each.
£5.50 each.
£2.35 each.

64K DRAM

MPU With 4k x 8 bit integral EPROM
+Serial UART
s

'

£22.00 10/£190
LM1881N
Versatile Video / Sync stripper IC
many uses - 8 pin OIL pack

y

N

£2.45 10/E21

300 nanosecond or better
200 nanosecond or better
150 nanosecond or better
120 nanosecond or better
256K DRAM
150 nanosecond or better
120 nanosecond or better
1 MEG DRAM
120 nanosecond or better
120 ns SIMM modules for IBM PC, XT, AT etc
80 ns SIMM modules 3 chip for IBM PC, XT, AT etc
80 ns SIMM modules 9 chip for IBM PC, XT, AT etc

9 for £6 or 18 for £11.50
9 for £10 or 18 for £18.50
9 for £16 or 18 for £29.00
9 for £18 or 18 for £32.00
9 for £20 or 18 for £37.00
9 for £22 or 18 for £40.00
9 for £40 or 18 for £78.00
£19.50 each 2 for £38.00
£23.50 each
£22.50 each

256K RAM SIPPS - Special Offer
These are brand new 256K dynamic RAM SIPPS containing 9 off Texas Instruments TMS 4256 or equivalent and their associated decoupling capacitors. Although the chips are absolutely standard, as used in
thousands of computers, these SIPPS were manufactured for a specific application and the pinout of the module is therefore not as per a standard SIPP package. The chips are surface mounted with full length formed leads and may be very easily removed from the PC board.
Alternatively the module may be used as is or modified. A very cheap way to
buy256Kdyn.micRAMI
£9.95 per SIPP (A) 4 fOf £32 (A)
0181-679-4414
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Inkjet Printer
«r

We bought another MASSIVE quantity of these printers at a very advantageous
\ price, we are passing this price straight on to you, on a we need the
space basis'. Therefore, a massive reduction brings you this printer for only
£34.95 ! Naturally at this 'No Time To Test Price' all units are 'sold off the pile'
un-tested and without guarantee. For those of you who 'smell a bargain' here
is the specification of the printer. Mannesmann Tally monochrome inkjet print~ er Model MT90, featuring high speed, high print quality and quiet operation using
bubble jet technology. Choice of draft or Near Letter Quality modes using bidirectional operation in text mode and unidirectional in
graphics mode. Printing speed is 220 cps in draft and 110 cps in NLQ. Standard RS-232C serial interface. Paper feed is fanfold, roll
or single sheet, ink is via ink cartridge Mannesmann part no 040-858. Print width is 8 inches, normal characters print at 80 column,
enlarged at 40 column.
Condensed versions of both at 132 and 66. There are four modes of graphic printing: 480, 960, 1920 and
1440 bits. Dims: 153/4"Lx 11-5/8"W x 4,/2"H.
A*

;

WAS£119.00-

Now To

Clear £34.95

!! (D)

Another Display Printer Bargain
We seem to be getting quite a name for high qualify, brand spanking new printers at well
under half price! We sold out of the Hazeltine Esprints and then the Epson MX-SO's. Now
we have a deal better than both, the Centronics 152 in both parallel and serial versions
shining bright in manufacturer's cartons, original packaging, complete with manuals at
a fraction of the original price. The 152 is a full width (5 to 15 inches width paper) printer with a choice of tractor, fan fold or single sheet feed. Both versions of the 152 have
the following specifications in common:
Print speed:
Print format:
Printing:
Dot matrix:
Input code:
Paper advance:
Print buffer:
Country codes supported:

150 characters per second
10 cpi/16.36 cpi
Bidirectional impact
9x7
96 character ASCII
6 lines /inch. 13 line feeds /second
768 characters plus one line
England, USA, France, Germany, Italy, Denmark, Sweden

The 152-2 is standard Centronics parallel interface, the 152-4 is standard RS-232C serial. The latter is factory preset for 1 start bit,
7 data bits,1 even parity bit and 1 stop bit. 8 data bits may also be selected and the parity may be disabled or made odd. Baud rate
is switch selectable from 200 to 9600 in the usual steps. Measurements 21 "W x 15"D x 7"H.
152-2 or 152-4: £129.00 each.

(E)

Superb 24 Pin Printer
If you need a quality 24 pin Dot Matrix printer that is up to any job then look no further! The
NEC P9XL is an advanced printer featuring letter quality printing and high resolution
graphics, giving a maximum 360 DPI output. Print speeds range from 140 characters per second Letter Quality to 400 characters per second Draft. Standard
Centronics parallel interface. Can also emulate Diablo / IBM. Comes with Feeder
as standard. Measurements 24!4"W x 15"D x 14%"H. A real heavy duty printer.
Supplied in good used condition.

Only £199.00 (E)

Colour Inkjet Printers
Canon Model PJ-1080A Colour Inkjet printers for high quality, and quiet, print and
graphics production. Both standard (80 column) and enlarged (40 column) characters are available. The seven colours are Yellow, Magenta, Cyan, Green, Red, Blue
and Black. Uses four nozzles orientated horizontally, the additional three colours are
obtained by combining two, for instance, yellow and cyan for green. Characters - full
HI
ASCII set plus 64 special - are printed on a 5 x 7 dot matrix for 80 column and 10 x
w'Wrr y jor
column Resolution is 640 dots per line. The PJ-1080A will accept either sinle sheet up to A4 or roll paper up to SVa" wide, maximum diameter of the roil is 2%". Also perfect for overhead projection film up to
,4 size. Dual cartridge ink supply, tri-colour and black with 3.2 million and 4 million character capacity respectively. In excellent used
t
condition with full 90 day guarantee.
Only
0181-679-4414
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£199.00 (D)
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Ultra Fast Full Size Printers
The Newbury Data Model 8840 high speed full size (15.5" paper) printer buzzes along at an
amazing 240 cps. An excellent buy enables us to bring this printer to you at a saving of over
£1000! Newbury products are famous for their quality and the 8840 is no exception. It features an integral fully adjustable paper tractor giving exceptionally fast accurate paper han- (
dling and copes with multi-part forms and precision printing with ease. There are 10 selectable built in type fonts providing up to 226 printable characters on a single line. Many high
quality printer features are standard including convenient electronic horizontal and vertical tab setting. It has the normal form and line feed buttons on the front panel together with reset, hold and on line.
The ribbon cartridge has a 15 million character expected life. RS232 serial interface. For little more than you
would normally expect to pay for a desktop, you can buy this full size professional printer! Sold in superb tested
condition, with a 90 day guarantee.
Only £295.00 (E)

Jj
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PC-XT/AT Switchable & PC-XT Keyboards
30 Function Key Switchable XT/AT
A very
sry nice brand new and boxed switchable XT/AT enhanced keyboard featuring no
;ys making 115 keys in all. In AT mode it will power up as a
less than 30 function keys
true AT, that is with the Numb Lock on, unless the machine software directs otherwise. This is a UK keyboard with a pound sign as well as a dollar sign. The backslash, ampersand and other keys which sometimes give a placement problem, are
all in their correct places for the UK. Good clicky feel with the normal three LED indicators built into the keys.

mm

■JtiLkkk;
fJiX
r
I

£49.95 <b,

Switchable XT/AT
Brand new and boxed keyboard for use with the PC XT and AT, switch selectable. 85 keys
with the usual 3 LED indicators. 10 function keys along the top of the keyboard. Made by NCR.
Complete with template for user slogans.

a

£32.95 .B.
XT Keyboard
Unique keyboards made by Honeywell for Bull. Even though they are enhanced they
are still compatible with the XT and compatibles together with the original PC.
What's more it comes with an assortment of keys so that you can make it into a UK
or US keyboard! It has LED indicators for CAPS and NUMB plus features no less that
94 keys, with the 10 function keys on the left. A handy pencil ledge just above the top
line of keys is provided. Nice two tone grey, measures 20" L x 9" D. Normal
retractable tilt legs, curly cord and 5 pin DIN plug. Plus the ultimate in convenience:
the cord can be exited from the left, centre or right of the rear of the keyboard!!

rr?
mm

x, 1 fI 1J i t !

£29.95 (B)

High Quality - Low Cost XT / AT / PC Keyboard
Made for a major rental user of computer systems, we have the contract to purchase all of their ex-rental equipment. Quite often the equipment is only in use
for a few weeks and is returned to us in virtually new condition! One of these
'goodies' is this quality keyboard - fully configurable for all systems via a DIP
switch on it's underside, it features light pressure double shot moulded keytops,
a generous length curly cable terminated with a standard 5 way DIN plug. All
keys are standard except for the exception of a key with a UK '£' sign. Supplied
fully tested & guaranteed at a snip price of only....
£19.95

b,

5 \ £85.00

c,

Educational Keyboards ??
We are often asked to supply keyboards for use in schools and nursery groups. Forward thinking teachers could do no better than to
familiarise children with the look and feel of a keyboard - after all its most likely that whatever field of employment or lifestyle they adopt
in the future, a keyboard of some description will probably be encountered. Display Electronics have vast stocks of keyboards ideal
for this application, quite often brand new or hardly used, but electrically non compatible with the current PC trend. We are able to supply these units as Educational Keyboards at a price well below their original cost and ideal for the purpose described.
Order as KB-ED

£5.95 each m or 5 \ £25.00 (C)

0181-679-4414
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Hi Quality Chassis Box
Built to BT's highest standards this box was made to house a num- i
I ber of printed circuit cards and mains power supply unit, which slide ;
in the front door, which hinges upwards. As supplied there are i
four 40 way 0.1" card edge connectors at the back, all those used
have gold plated contacts. The box is made so that these sockets
can be moved and new ones added as required. The probable
maximum of possible cards is twelve. Complete with power cord and a standard 25 way D female connector. Even a
spare D connector male plug is supplied. Dims 16"L x 14.5" W x 6"H. Very ruggedly manufactured and makes a perfect enclosure
for hundreds of different projects.
,
_ . _ __
_ ,
r\r>r\ r\r\
Only £15.95 (C) or 2 for £30.00 (□)
General Purpose Chassis Box
Ex BT general purpose chassis boxes, complete with rectifiers, two 12 volt TO-3 cased regulators and a
2N3055 transistor, all mounted on a large heat sink at the rear of the case. Two 25 way 'D' sockets, one ^
male and one female, also mounted on rear. Internally there are two bays (one optionally divided into
two) stretching the length of the case which can be left as is or removed. At the back of the bays are 3
gold plated 40 way edge connector sockets. The front of the case
hinges upwards for easy access. Steel chassis with aluminium
Only £10 95 (C) OT 3/£29 95 (D)
cover and front panel. Measures 16" x 11W x 2,/2".
Combination Desk Top Case
Beautiful desk
sk top enclosures from Vero type 65-5033K sui!able
suitabl for hundreds of different projects.
The unit has a sloping front with a removable panel of attractive matt anodised aluminium which
comes with a peel-off protective plastic cover. The case itself is made of high impact black
and light grey plastic in two parts which screw together. Seven fastening bosses are supplied inside on the base so that chassis or printed circuit boards may be mounted. Dims in
mm are 228L x 215W x 76H (at the back 50 mm at the front). The slope of the anodised aluminium panel is 70E, the flat top is 65mm wide and the anodised aluminium panel measures 200mm x
130mm. Fixing hardware is supplied. A super case which will dress up any project.
£9.95 each w 3 for £27.00 (B)
Instrument / Keyboard Case
An attractively styled sloping back black moulded case suitable for hundreds of applications. The two aluminium
plates are removable for ease of drilling and the case itself is in two parts for simple accessibility. The back aluminium plate slopes at a 45E, the front one is horizontal. Measures 7-3/8" long by 4-1/4" wide. The height at the
front is 1 -5/8" high and SVa" at the back. The back aluminium plate is 3%" x 2Vi and the front 3%" x 414.
£3.95 (A) each or 3 for £11.00 (B)
Half Width Euro Rack
Useful item for constructors of modular RGB equipment. Made from all aluminium extrusion this mini rack lends it's uses to a host of applications. As
shipped the unit is fitted with 8 x DIN 4162 64 way socket connectors (half populated) these have long solder spills on so can be re-used or as they are only
held in by two screws may be replaced. The connectors are 'Bus Wired' and terminate on to 3 x 24 way connectors on the rear panel. Card guides comform to
the standard 100 mm vertical spacing for Eurocards. Overall Dims are mm 355
W x 235 D x 132 H. Supplied in used but in good condition.
Only £14.95 (B)

Signal Isolation Transformer
WANTED

To complete a personnel collection of test equipment manuals, we
would very much like to locate the following manufacturers catalogues:
TEXTRONIX Test Equipment catalogues for 1980 & 1989
HEWLETT PACKARD Test Equipment catalogues for 1977 & 1989
Please contact Dave Fisher at Display Electronics
Naturally a suitable reward could be considered.

0181-679-4414
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S9S0^^ Radio Spares part number 217-826.
Miniature double wound transfomer
I MHB specifically made for audio / data transliBH^fer.
An isolation voltage of 4kv is
^ '1 achieved by the double wound bobbin
which is also wound to give a 1-1 ratio with an
input and output impediance of 600 ohms.
Connection via solder tags.
Dim. mm 45 H x 44 D x 46 W Order as RS-IT

Only £3.95 w

Fax: 0181-679-1927
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tAl^.

We had a bit of luck! A certain well known company uses extra high grade VMS tapes - mainly 120 minutes, by Fuji Super High Grade, BASF, TDK etc. for a precision film application. Because of the special application they can record
them only once. Their loss is your gain. At these prices you can't even buy such quality direct from the manufacturers!
This is one of the best deals we have ever been able to offer (mail order only) - first quality at a lowest ever price - and
you don't often see that!
10

for

£14 (B) 25 for £33 ra 50 for £65 ra 100 for £125

Very Versatile 'G' Clamps
Extremely versatile because not only may they be used
as an ordinary clamp, they have threaded holes on the
rear so that they themselves can be attached to other
objects, in this way, almost anything can be made capable of being clamped to any protruding surface. Has a jaw
height of 2V2". Thousands of uses in any workshop or
household.

Telescopic Aerial
A standard heavily chromed telescopic aerial for portable
radios and other applications. Screw (supplied) fixing
at the base. It has 7 sections and the length varies from
4-5/8" to 17". Base diameter is 5/16". Makes a handy
pointing tool as well!

1

3 for £3.95 (A) or 10 for £10 (ad
Only

£3.45 each w 5/£15.95 w
Telescopic Aerial

High Quality Video Cables

with Angled Mast
Six section versatile telescopic aerial YOKOWO type 1300-01. Side bracket fixing and the ability not only to
extend to 42" but also to be placed in any angle up to 45
degrees from the vertical. Heavy chrome finish. Closed
length is 8.25".

'Gold Dubbing Cable' 6 ft long, ideally suited cjjp
for connection of two video recorders - features jr1'
GOLD plated phono connectors for ultra low noise.
Connectors on each end of cable are clearly marked
'Audio' and 'Video'.

£1.75 (A) each or 5 /£7.75 (ad

Heavy gauge 3.75 m, 75Q RG59U video cable assembly fitted with
high quality moulded nickel plated con_
nectors terminated one end with BNC >—■'111
plug and PL259 plug the other. Black*™*
cable. Must have cost a fortune !

40mm Submin Speaker
Radio Spares part number
248-476. High quality
miniature speaker for general purpose use in audio
or tone generator applications, ideal for direct RGB
fixing. Solder tag connections. 8 ohm coil rated at
200 mW

General purpose video cable terminated one end
with moulded BNC male connector, _
the other end being Phono / RCA
Jack) plug. 1.5 m long in Black finish.
Satellite 'F' to 'F' connector cable 26" long. Industrial grade RG59
75ii cable terminated at each end with a crimp type 'F' plug as used
on most satellite equipment.
£2.25 each or any 3 for £5.99 w

(D
< ff

£9.95 each w 3 for £27.95 (B)

TT 0181-679-4414

10/E7.95 (A)

Sticky Number Sheets

Audio Cassette Mechanisms
Brand new complete stereo audio cassette mechanisms,
including stereo play and electronic erase heads. The
motor is 12 vdc. Six piano type control keys for Record, Fast
Forward, Rewind, Play, Eject and Pause. First grade well
engineered quality on a sturdy metal chassis and heavy duty
motor. The assembly is of normal cassette machine size approximately 7"L x 5"W x 2-,/2"H. Just needs the electronics
and its ready to go! Also very useful for spare parts. Shown
with the plastic cover removed for ease of illustration.

Only 99p

@

(5)

(4)

One of those useful items that's always handy to
have around. A large sheet of 84 very durable
PVC permanent self adhesive peel off numbers,
numbered 1 to 84, Each number is circular die
cut and 5 mm across. Ideal for numbering parts,
IC's on prototype boards, stock locations, in fact
any numbering job that comes to mind !!
10 Sheets £1.95
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Pressure Gauges

$

Three different types of pressure gauges to choose from;
PG-1 Three scales. The red outer 0-30 Ibf/in2; the middle black is 0-2 kgf/cm2 and the inner black is 0-2
bars. Stainless steel case measuring 1-7/8" diameter by 1%" deep overall. The bushing is 15mm diameter.
PG-2 Two scales; the inner in red 0-4 bars and the outer in black 0-60 Ibs/in2. Black metal case with heavily chromed surround. Dims: 2,,D x 1%" including the screw bushing connector, which is 10mm diameter.
PG-3 Two scales both coloured black. The outer 0-4 bars and the inner 0-60 Ibs/in2. Stainless steel case
measuring 2" diameter by 1%" deep including the 10mm diameter bushing.
Any type £4.50 each w 3/E12 (B)IVIix or match!
Quality Bargain Parcels

Bargain packs or bags are not uncommon in the surplus industry but sometimes they prove to be disappointing
when received. Because we know this, we go to a lot of trouble to select quality contents for our parcels and that is
why they are different. We make certain that our customers not only get the very best value for their money but also receive
real quality material and an excellent mix of parts. The only similarity between our parcels and others is that they are
sold by weight. You can buy our parcels with total confidence that you will get a very nice surprise when you open
them! They contain hundreds of different types of electronic parts and equipment ranging all the way from semiconductors and optoelectronics to potentiometers and complete sub-assemblies. The majority of the contents
are brand new! We regret that we cannot fill orders for specific parts.
5 kgs £8.95 (B)

10 kgs £14.50 (c)

20 kgs £22.50 (□)

Parts Boards Bargain Parcels
We have thousands of parts boards from all types of equipment - computers, televisions, modems, RF boards, memory banks
and so on. Most of them are new spares and some are from, again new, equipment. Rather than sort them all out and prepare
data sheets we are selling them in parcels of various numbers of boards for parts stripping. The board sizes vary from about 4":
6" up to jumbo size. We cannot say what actual sizes are in any parcel but each will have a good mix. The components on the
boards are mostly IC's and other semiconductors, relays, DIP switches, connectors etc. The IC's may be socketed or not. The
one thing certain is that you can save an awful lot of money in component costs!
5 board parcel

£4.95 (ai) 10 board parcel £8.50 (B)

Bundles
"Bundles" are assortments of various types of the same basic component, A bundle of relays for instance
would contain the stipulated number of relays, of differing voltages, contacts and sizes. The majority of ^
parts in a bundle are brand new, only a few are ex-equipment and only when they would present an extraordinary value to the customer. Bundles must be distinguished from Grab Bags which might contain any
type of part.

a

Relays
You never have the right relay at the right time. Stock up at these prices! May be any mounting style. Single
and multi pole, DC and AC, high or low voltages. But definitely a good mix I!
10 for £9.95 (B) or 100 for £90 (c)
Integrated Circuits
A massive pool of ICs of all types makes this one of our most attractive bundles. Mostly dual in line, plastic and
ceramic - digital and analogue, many to military specifications. Op-amps and other linears, CMOS, TTL, LSI and
others. Mostly regular types with some house numbers. All fully guaranteed NO FALL OUTS. How can you go
wrong at these prices?
Small Semi's
100 for £11 - or - 200 for £20 (b,
This bundle contains small semiconductors of all types. May contain small signal silicon transistors, LEDs of
all shapes and sizes, diodes, character readouts and so on. All brand new of course.
!
100 for £7.95 - or - 500 for £35 (A)
Passives
All types of passive components including pots, PC board mount resistor trimmers, variable and fixed capacitors, chokes, coils and many others. These passives are sold by weight. Very approximately 100 passives is
equivalent to a half pound. Added bonus - six microswitches thrown in outside the weight!
1

/2 kg for £7.95 or 1 kg for £14 (B)

^7

Crimp Connectors
Regular type crimp connectors, solder tags, solder lugs, spades, butt joiners open and closed ended etc - sold by
the item in many car accessory shops for around 20p each !!! Our price
200 for £3.25 - or - 400 for £6 (A)
0181-679-4414
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Crouzet Geared and Ungeared Dual
/op 03
Low Speed Synchronous Mains Motors
Type U82265 super precision high quality geared motor from Crouzet which may be used with either
115 or 230 vac as required. It consumes only 12 watts yet gives torque you can hardly hold. The ;
speed is a useful general purpose 30 RPM The gearbox is precision engineered in bronze and steel \CS3IS 0
with a beautifully smooth working. The shaft is %"L x V4"D.
The overall dimensions, including the gear ^
box but excluding the shaft are 2-5/8" diameter by 2,/2"H. A brand new top quality geared motor at ^
a fantastic price - ideal for hundreds of applications.

ftPW

£19.95 each{B) or 3 for £55.00 (C)
Mains 3A HP Motor with Brake
Doerr motor Model LR 22132 delivering 3/4 horsepower and 2900 RPM from
220 / 230 vac 50 hz. Rated for continuous operation with a consumption of
4.1 amps. Features automatic thermal protection and pre-lubricated ball
bearing action. The motor has a coil operated brake on one end which locks the
shaft dead. It requires 12 vdc at Vz amp. The drive shaft is Vz" and comes with a belt
drum fitted which may be taken off by unscrewing a couple of Allen screws if
required. The diameter of the body is 6" (excluding the thermal trip and capacitor
protrusions) and the overall length is 16". Removed from equipment and in excellent
condition, fully guaranteed for 90 days.
Only £49.95 each (F)

«

B 10 11 1Z W 14 w

Fantastic Miniature DC Motor Selection
High Torque 40 RPM DC Geared Motor
Radio Spares part number 330-799. Quality totally enclosed reversible 6 to 12V DC steel
geared, high torque motors - try and hold the shaft and it will take your fingers off!. 40 revs per
minute at 12 volts, 30 revs at 10 volts. Draws 15 ma at 12 volts, no load. 6 mm diameter drive
shaft 15 mm long. Length including shaft is 90 mm, diameter at widest point is 40 mm. Front flange
mounting via 4 fixing holes. Brand new and high quality for continuous duty. Order as MHT-2.
RS Price £40!!

rlijWSwBp
BENT, MCE mr-

Our price only £19.95 (ad

Crouzet type 82/180. This is the same motor as Miniature Swiss precision DC motor and gearbox by ESCAP type
above without gears. The shaft is 1/8" diameter by C11.210-5. Undoubtedly one of the best quality geared motors ever
%" long. The overall diameter is 2-5/8" and the to come our way. Completely tubular measuring only 53mm long
by 24 mm diam.'Unit features a 12 stage gearbox
height without the shaft is 1 Vz".
giving a final speed on the 2.7 x 6 mm drive shaft
'of 90 rpm @ 6v and 180 rpm @ 12v. VERY
MM-1 £3.90 or 4/£10 (A)
HIGH TORQUE. Ideal models, lens control, robotics etc. At a current manufacturers price of £55
We call this the Pancake motor because of its ultra slim 9 each, these motors should not be missed.
mm thickness. Precision made by the Japanese NAMIKI Co,
this motor was made to direct drive tape cassette reel hubs
in high quality digital tape decks. The motor features
MM-5 £14.95 each (A)
RARE EARTH magnets giving it incredible power for it's
small size - so powerful that it is virtually impossible to
stop the 1.5 x 6mm spindle with your fingers when run on
jewel of a precision geared motor ideal for all applionly 6v!! Nominal speed on 6v DC 1200 rpm. Dim 9 x 42 m This is a little,cations
where real "Swiss Made" quality and precision is needed. The torque has to be seen to be
believed and it fairly sings as it goes! It needs
MM-2 £1.99 or 3/£5
ll2v DC to give about 1500 rpm and it gives
proportionately lower RPM voltages down to
Heavy Duty 6-24 v DC Computer Tape deck
reel motor dimensions 15 x 8.1 cm. Fully about 6 volts. Dims, only 3L x 2.5Dcm. The gear may be removed
enclosed construction with front flange from the shaft if required leaving Va"L x 1/16" shaft for any appli= mount and 30 x 8 mm spindle. High torque cation! A beautiful piece of craftsmanship - must normally sell for
with typical no load speeds of 2400 rpm @ around £50!
24v and 1200 rpm @ 12v. Continuously
rated, even under stalled condition. Complete
MM-6 £6.95 each (A)
with flange mounting plate. RFE.
MM-S £10.95 each 3/E29.95 to
6 to 12v dc motor with integral gearbox very high
_^..torque. Runs down to 2 vdc. Revs range from
60 to 240 rpm from 2 to 12 v dc. 4.5 x3.5cm
with 15x3 mm drive shaft. IDEAL MODELS ETC.

MM-7

MM-4 £6.55 each (A)
0181-679-4414

A nice little general purpose motor running at 3750 RPM
at 12 vdc with very high torque. It has lower revs at
6vdc but we recommend this motor for 12 volt
applications. The motor is reversible with the same
strong torque. Measures 1-1/4" diameter by 1" deep.
The shaft is 1/16" diameter by Vz" long.
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High Reliability Printer Mechanisms
Star model DP824-12-F miniature high speed matrix printer mechanisms for normal paper.
Brand new and boxed. Uses standard ribbons, friction feed paper and 7 pin head. Full 40
character per line width on normal 114mm (4") paper. Fast ten lines per second paper feed and
«- one line per second print speed. Requires 12 vdc and driver electronics. Built for high reliability applications and sold at a fraction of its normal price.
Only £49.95 each (B) 3/£139 (C)
Credit Card Swipe Reader System
Now's your chance to see what is actually on your credit card !! ICL 136720/01 compact stand alone card reader features all internal
electronics to output a decoded TIL level serial data stream containing all the data recorded on track 2 which is the industry standard
track for data on credit cards etc. To complement this unit our engineers have written a BASIC program
to run on a standard PC - when coupled to the reader via the serial port, each time a card is
'swiped' the number is displayed on the screen in ASCII and HEX. Hundreds of other appli% cations include security, entry control systems, Point of Sale data capture etc. Supplied tested, in as new condition, complete with Full Data sheet & Basic program,
fiCLl
i Requires +5 & +- 12v DC.
f

Limited Quantity -

Only £49.95 (B)

Star DP8340 40 Column Point of Sale Slip Receipt Printer
Star stand alone printer type DP8340 RM. Manufactured for use as a receipt label or
ticket printer for a host of applications. Totally enclosed unit with standard RS232 serial interface with selectable baud rates from 150 to 9600. Printer excepts plain paper
rolls fed from the rear from its own roll holder. Internal micro processor electronics control the 9 needle head to give an exceptionally high throughput of approx 2 lines per
second. Many other features, to numerous to list here are fully covered in the 50 page
manual. A few of this printers outstanding points are: 40 column printing, block
graphics, two colour ribbon, software controlled peripheral output to drive cash draw,
paper cutter, software handshake, etc. An exceptionally well built device which will provide long term service and reliability. Requires 12 V DC power at approx 2 amps.
Supplied BRAND NEW with full manual. Manufacturers current price is over £200.
Our price only

■■ibiWMO
zzz LJ D

Only £145.00 (b)
Multicore Cable Bargain
BICC type H6900 cable assembly- one end terminated with a 15 way 'D' type plug, the other with a 15 way 'D' socket. Each connector
is moulded on in heavy duty plastic and there are 9 pins connected. Remove these connectors if not required and you are left with a
profusely screened multicore cable in a bright blue outer colour. Cable length is 6.5 mtrs long and with overall outer diameter off 11
mm. The inner is composed of 4 twisted pairs of individually coloured 7/0.2 mm cables. Each pair is individually screened with an aluminium foil wrap and all 4 pairs are overall screened by a heavy woven tin copper braid. A separate 7/02 mm bare screen or drain wire
runs up the centre core. Ideal for all low voltage applications where extremely good screening, quality and durability is required.
Only £5.95 (A)

10/ £48.00 (ai)

BACK IN STOCK AGAIN!!
Isolated BNC Connector Boards
This is a front panel for a distribution board and contains 34 high quality female BNC
connectors. They are chassis isolated, that is to say the outer shell is insulated from the
mounting hardware and chassis. Panel measures ISVfe" x 2". You won't buy them anywhere
else at under 20p each! As a matter of fact they are normally £1.57 each!
wmm ii»

Only £7.95 each w
15 Amp Solid Brass Switch Sockets

13 amp Qaa//fy Switch Sockets

Top quality product from one of
Britain's best electrical accessory makers, MK Ltd. Rated at 15 Amps 240 V
to accept the heavy duty round pin 15
amp un-fused type plug. Solid brass brushed
front panel with white switch and trim - must
cost a fortune !! Order as MK15.

Stainless steel front plate, High Grade
13 amp switch socket. UK made by
Dorman and Smith for the MOD, so
best quality. Removable front plate
therefore ideal for flush or surface
mount with additional backbox.

#

R/QQ OR
Only £2.25 /At

inly £3.50 (A) 5/£15.00 m
0181-679-4414
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BT Approved Push Button Phones By Philips
BT approved push button telephone - an improved version of the standard BT "Statesman" with "Recall"
button. Two tone brown colour with a matte stout plastic finish rather than the shiny lighter weight plastic of the "Statesman". Built to a high specification by Philips. Complete with a standard telephone plug
on a long 3 metre cord ready to plug into your wall socket. Tested good used condition 90 day guarantee.
Order as PHDP for

Only £12.95 each (A)

pulse dial
or PHMF for tone dial.

5/E59 (B) 10/£99 (C)

Quality Aerosol Electrical Products
AE-1 Freezer. A rapidly cooling chemical, ideal for locating those
frustrating intermittent components and testing thermo sensitive
devices. Nett weight 228 grams.
AE-2 Switch cleaning lubricant. A special formulation for cleaning
contacts and commutators and leaving a thin film of oil to reduce
contact wear. Nett weight 226 grams.
AE-3 Solvent degreaser. A fast and efficient solvent for general purpose cleaning including PC boards, tape heads, relays and most
plastics and paint surfaces.
AE-4 This is The famous Ambersil anti-static foaming cleanser, versatile deep cleaning formula for virtually all electronic equipment, plastics
and cabinets. Removes grime and grease as you have never seen before !!

£1.35 (A)
£0.99 (A)
^ - .< -T

£0.99 (A)
£2.50 (A)

DIN Rail Components
An international standard defines a metal strip (honest it's true), called a 'DIN' rail. This metal strip is normally bolted onto a chassis
or into an enclosed box. On this strip can be mounted (usually clipped ) a virtual host of electronic / electrical devices and connectors.
The whole concept is to provide a logical, quick and easy method to build / modify or service control panels and electronic systems
We have some large quantitys of these devices as follows:
Klippon SAK 16/35 terminal connector rated at
up to 600v at 35 amps, upto 16mm2 cable entry.
Only £6.50 for 10 (ad

Klippon SAK S3/32 in line cartridge fuse holder
with clamping lugs. Rated upto 440v at 15 amps.
Pi

Only £12.50 for 10 (ai)

Quality Handtools for Electronics
SC-1 High quality US made diagonal side cutters by Hunter for electronic applications made of
extra high quality semi-polished steel. 3/4" blade length with 3-1/2" insulated handles Maximum
jaw width at tips is 3/4".
SC-2 Exactly the same as the above but miniature, 5/16" blade length with 2-1/2" insulated handles
Maximum jaw width at tips is 5/8". The nose is more tapered than SC-1.
SD-1 US made quality slot head screwdriver from Challenger. High qrade chrome plated steel round
blade with flared tip. Yellow plastic grooved handle 3/4" diameter for a"solid grip. The blade is 3-1/2" long.
CT-1 Heavy duty precision hand tool for crimping 50 and 75 ohm connectors to RG-58/U, RG-59/U and
RG-62/U coaxial cables. Manufactured from high grade steel with one movable and one fixed jaw plus
ratchet release for ease of use. Normal distributor price for this precision tool is £60!

£7.95 each (A)
£9.95 each (A)
£1.00 each (A)
£29.95 each (A)

Air Valves & Switches
Two different types of air flow valves from Martonair, types S/666 and S/560. The first, shown in the left
hand photograph, is a low profile push button switch type with a firm spring return. There are three apertures, an inlet port, a cylinder port and an exhaust port. At the rest position the inlet port is sealed and
the cylinder port is connected to the exhaust. When the button is pressed, and for as long as it remains
pressed the inlet port is connected to the cylinder port, sealing the exhaust. In electrical terms it is a normally closed momentary operation single changeover switch. The valve body measures 2"H x 1-1/4"W
x 3/4"T. The panel hole required is 1-1/8". Type S/560 (right hand photograph) also has three ports as
described above but the changeover is controlled by air pressure at two pilot ports, one at each end of
the valve. A momentary air pressure at one pilot port whilst the other is evacuated changes the valve over
where it stays until a momentary pressure is applied at the other, whilst the first is evacuated. A single
changeover toggle switch. The air supply pressure rating for both switches is 10-100 psi and all ports are
1/8 " B.S.P. Air pressure on the pilot ports of S/560 is 30 psi minimum to ensure changeover and it measures 2-1/2" long by 1-1/4" square. These valves are brand new and packaged in the manufacturers original boxes and S/560 is supplied complete with mounting bracket and screws. S/666 is panel mounted
and is supplied with shrouding and mounting nuts.
S/666; £8.95 each or 3 for £24.95

w

S/560: £17.95 each or 3 for £49.95 •
0181-679-4414
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For
pan®
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Axial Cooling Fans
Please specify 110 or 240v
fa for AC fans
Size

Model

Description

60 mm
80 mm
80 mm
80 mm
80 mm
92 mm
93 mm
120 mm
120 mm
120 mm
120mm
60 mm
80 mm
120 mm
120 mm
120 mm

MMF06D12
AT300
126LF/8850
MMF08C12
8978
MMF09B12
99 XU
2984
WR341
Var.
AT500
812/814
8312
FB-12C12H
CUDC24K4
4124X

DC 12V 0.84 watts. 25mm thick. Mitsubishi
AC 38 mm thick
AC38 mm thick
DC 12V Mitsubishi 2.04 watts. 25mm thick
AC 240v Papst Slimline 25 mm thick. Low noise
DC 12V Mitsubishi 2.64 watts. 25mm thick
AC ETRI Slimline - only 25 mm thick
AC dual voltage 110/240v. 38 mm thick
AC 38 mm thick
As above RFE and fully tested
115 volts AC. 38 mm thick
DC Slimline 25 mm thick. Order no.812 for 6/12v or 814 for 24v
DC Slimline 30 mm thick. Papst 6-15 vdc. 1.8 watts
DC 12v 12 watts. 38 mm thick. High throughput
DC 24v 8 watts. 25 mm thick
DC 28v 5.5 watts. 38 mm thick

Price
£6.95
£8.50
£ 8.50
£8.95
£ 9.95
£5.95
£ 9.95
£10.95
£ 9.95
£4.95
£9.95
£15.95
£12.95
£12.50
£14.50
£10.95

Brand new Mitsubishi 60 X 25 mm Fan Scoop
Attention all manufacturers using 60mm 12 volt DC fans! We have a HUGE quantity of these
brand new fans, Model MMF06D12. Specifications : 12v DC, 0.84 watts input. 11.6 CFM at
24dB(A). Measures 60mm square by 25mm. Buy now before they all go!

MM

Large Quantity Available - Call for pricing
Only £4.95 each w

Special Offer

3/£13 w

10/£42 (Q 100/£400 (E)

1000+/CALL

A beautiful little ultra slimline from Densitron model DPF92B012 high performance 12 vdc
3.12 watt axial fan. It uses an electronically commutat'ed brushless motor to give long life,
very low noise and extra high efficiency operation. Measures only 92 mm
square by an incredible 18 mm thin!

An incredible buy at only

£8.95 w

2 for £16 (B) 10 for £75 (c) 100 for £590 (Q)
Exactly the same physically as the above Densitron ultra slimline but Model
DPF92B230FS for 230/240 vac mains voltage at 8 watts.
Only £9.25 each w 2/£18 w 10/£85 (c) 100 for £620 (n
5 VDC 3 Watt Papst Fans
Super fans for all applications where only a 5 volt rail is available - not necessary to have a separate fan power
supply! Papst System model 8105 G. Measures only 80 mm square by 38 mm thick. RFE in almost new tested condition - only
£9.95 each w 2/£18.00 (B) 10/£85 (C)
6 inch Round Fans For High Air Flow
Papst type 7450 230 volt AC round fan for extra high air flow. Has high size/air flow ratio with 5 large
fan blades. 6" diameter (6-3/8" mounting hole to mounting hole) by 2-1/8" thick.
£12.95 each (B) or 3/£33.00 (c)
Fan guard grilles for standard 4,/2" fans. 4,/2" between mounting holes horizontally and vertically,
5 13/16" diagonal. Made of hardened plastic in black matte. £1.25 each or 10 for £9.95 (A)
*Ef 0181-679-4414
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Mains Voltage Shaded Pole Motor Fan
Gould type JB-3AR, this fan has all the advantages of being driven by a 220/240 vac shaded pole motor rf and tv
Interference free. The fan blade diameter is 3" and overall depth is 2-V2". Height is 3V2". Connection is by two fly- I M
ing leads terminated in push on connectors. A nice brand new exceptionally quiet efficient fan for all mains applications, at a give away price!
m
£4.95 each w or 3 for £12.95 m
Similar to the above with five unenclosed 4" diameter blades. Attachment is by way of 4 stout chromium plated spider legs
The mounting holes are at the corners of a 4" square. Rated at 230 vac 14 watts. Made by Howard Industries model number 3-90
8449.
£6.95 each wor 3 for £19.95 (B)
Brushless 12 vdc Miniature Fan
Buhler brushless fan model MF-55. These miniature fans are designed for optimum air flow and aerodynamic rating
together with a small size coupled with very low electrical and magnetic interference, which is achieved by a match
box size controller supplied with the fan. The pack is nominally 12 vdc input. The operational range is 8 to 16 vdc with
a pro-rata
fan speed. The rotation direction is reversible with reduced performance ratings. The MF-55 measures only
2-1/2" square and has nine blades. The power pack measures 2" x 1-V2" x '/a".
£4.95 each w 5 for £19.95 (B)
BEg» mi w

Superb Sub-Miniature Fans
Sanyo Pico Ace 25 Model 109PO6125S402 - a beautiful little sub-miniature fan with an amazing
volume of air flow. Runs on 12 volts DC @ 0.21 amps. Measures only 2-3/8" square and 1" thick.
£7.95 each w or 3/£22.00 (B)
Would you believe it - only 1 Va" square yet with seven blades and it moves that air!
Made by Omron for Epson type D0412. Rated at 12 vDC at 150 ma. Mounting holes
are 11A" apart square and it is only 3/4" thick. Ideal for all miniature work, model making, trains etc.
£8.95 each (A) or 3/E25.00 (B)

NEW
COMPACT
SIDE
BLOWER

DSG 390

TORIN 4" x 1.5" Side Blower
Just the job for those compact units that require a good blast of air. Torin
type DSG380 features a very compact unit - the air intake to the blower
is on the large flat side with the output ( see arrow) on the thin side. The
air output aperture measures 30 x 64 mm and can be left as supplied or
coupled to hosing etc. Quality made in ABS plastic on a cast alloy chassis. Three hole fixing with flying lead connections 240 v AC 20 watts.
Overall dim 125 mm square x 40 mm thick.

LARGE QTY AVAILABLE
Only £12.95 m

or 3/£33.00 (B)

High Density Snail Blowers
Four inch diameter blower powered by a high quality 220 volts AC motor by Fasco Industries (Torin)
type U62 B1, complete with integral starter capacitor. Draws 0.36/0.44 amps. RPM 2770/3350. 1/20
HP class B. Features thermal protection and sealed ball bearing. Brand new surplus made for IBM.
Perfect for applications requiring the high speed movement of air, particularly for cooling medium to
larger items of equipment. Overall measurements; 11 "L x 5"D x 5"H. Outlet duct: S'/a" x 2". Motor shaft;
approximately 3" long and 5/16" diameter. At these prices they are worth buying for the motor alone'
Order as BLOW 1
£22.95 (D) 3 for £66.00 (E)
This is similar to the above but the motor has its shaft extended from both ends and it drives two blowers. 220/240 volts AC at 0,6 amps. RPM 2825/3350, 1/20 HP. Thermally protected Requires
a4
mfd capacitor. Model number JF1E007N. Measures 16"L x 5"D x 5"H. Outlet ducts: 4" x 2,/2" each.
Ideal for applications where the ratio of air movement to power consumed needs to be verv hioh
Order as BLOW 2
' a '
£24.95 el 2 for £48.00 (E)
This is an extra high capacity snail blower by McLean Engineering 7162-1254 Type U62, for 220 volts AC at
^Bas
integralconstruction
starting capacitor
can for
just continuous
plug in and go.
It also
thermal protection
quality ball bearing
and itsoisyou
rated
duty.
RPMfeatures
is 2850/3400.
CSA and
Underwriters Laboratories approved - of course. A really nice blower capable of movinq an enormous
amount of air for those critical jobs. Order as BLOW 3
Only £29.95 each (□) 2 for £55.00 (E)
0181-679-4414
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The world of electronics has many
facets. Components, in particular,
have been used for many things
other than their intended function.
Jewellery made from IC silicon
wafers, discrete parts made into
intricate sculptures and now core
memory panels for you to frame!
A long (!) time ago, core memory
came not in the form of silicon
chips but in panels containing miles
of copper wire almost as fine as
human hair. This wire was weaved
i
m into a criss-cross pattern forming a
Magnification of one "square" matrix of horizontal and vertical
wires. Where each wire crosses
in photo opposite.
another, they pass through a tiny
ferrite ring, so small that a microscope is needed to see it. It is, or
rather was, the charge existing at this point which was either "on"
or "off" constituted one bit (not byte!) of memory. The combination
of the colour of the woven wire and beads, plus the fact that gold
plated connectors are used makes for a beautiful piece of memorabilia from the early days of computers, which if framed, will form
a talking point at many a party! Originally four are concertinad
together to give about 256K. We have separated the individual panels which measure 19" x 14" each.
One panel £19.95 (B)
Four (still connected) £59.95 (C)

Digital Thermometer and Clock
Here's a prime piece of surplus to take advantage of! A brand new and packaged
indoor/outdoor digital Thermoctock - a thermorneter and clock combined which may
be used inside or outside, complete with a self-adhesive water resistant thermoprobe
for outside use, on a 3 metre lead. The Thermoclock may be switched for either funcTHIRflldcflRE
tion and whilst in one mode a button may be depressed to display the other. In other
words whilst functioning as a clock, pressing the button will give a temperature reading. Inside and outside use
is also switch selectable. When inside is chosen an internal thermosensor is used and the external probe is
ignored. Features a jumbo sized liquid crystal display (3/4" high) for high legibility even at a distance. A
12 hour clock is displayedl complete with AM/PM readout. An extremely wide temperature range
of -50EC (-58EF) to +70EC (+158EF) is available. The Thermoclock is powered by a standard
l_R44 (or equivalent) button cell which is easily replaced in a slide compartment. Measures only
3!4"L x 21/4"H x 5/8"T and comes complete with a foldaway back stand for desk use. Ideal for
household, car, office, greenhouse and almost everywhere else!
Water Resistant
Outside
Only £11.95 each (A)
SS

SURPLUS WANTED
TOP CASH WAITING!
Display Electronics has a constant requirement for quantities of surplus /
obsolete and redundant stocks. All kinds of electronic / computer / test equipment / power supplies / components / connectors / semiconductors / IC's /
printed circuit boards / radio equipment / motors / racks / relays etc. always
wanted. We are able to give a fast quote on lists of items available, or by viewing 'that pile in the corner1. We are also happy to negotiate a 'Confidential
Reward' for any information leading to a purchase. Distance or quantity no
problem - Fax or call Dave Fisher or Gavin Mac for further information now!!

0181-679-4414
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Miniature Portable Frequency Counters
Brand new Kaise frequency counters models SK-6710 (frequencies to 250 Mhz) and SK-6720
(frequencies to 1 Ghz) which literally are pocket sized and are powered by either six AA batteries (not supplied) or a mains adaptor. Either of the 9 vDC adaptors shown on page 18 of
•Display'Mews Issue No.11 would be fine. The readout on both models is by way of bright 7mm
mm i red LED displays, the SK-6710 has 5 digits (99999) and the 6720 has 4'/2 (19999). Both
have overflow indicators and an internal frequency standard of 3.2768 Mhz. The Gate Time
(the gate inputs the frequency to be measured and the standard frequency and outputs to
the counter) is front panel switchable between 0.01 sec and 1 sec. The front panel also
houses the range selector. They have a foldaway support as shown in the photograph and
with it retracted measure 5"L x 4-3/8"W x 11/2"H. The sturdy case is of steel and brushed aluminium. Both are supplied with a shielded input lead with a BNC plug to fit the socket on
the counter at one end with two crocodile clips at the other.
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SK-< 5710
Ranges

Gate Time

Resolution

Lo range
1Hz to 2MHz

1s

1 Hz

0.01s
1s

100 Hz
100 Hz

0.01 s

10 KHz

Hi range
1 Mhz to
250MHz

Accuracy

Ranges
1 M range
1Hz to 2MHz

± 50 ppm
± 1 count

100 M range
1 Mhz to
160MHz
1 GHz range
lOOMhz to
1GHz

Note: Input sensitivities vary slightly over the various ranges
but lay between 30 mV rms and 50 mV rms for them all.

SK-6710-£89.95

SK-67J20
Gate Time
Resolution
1s

1 Hz

0.01s
1s

100 Hz
100 Hz

0.01 s
1s
0.01 s

10 KHz
1 KHz

Accuracy

± 50 ppm
± 1 count

100 KHz

SK-6720 - £125.00 (B)

(B)

IBM PC Card Mount
/ Blanking Plates

MS-DOS
MS-DOS
MS-DOS
MS-DOS
MS-DOS

version
version
version
version

4.01 on 31/2" 720K floppies
4.01 on 5%" 360K floppies
5.0 on SVz" 720K floppies
6.0 on 31/2" 1.44Mb floppies

£9.95
£8.95
£14.95
£22.95

(B)
(B)
(B)
(B)

Notes: All of the above versions support large hard drive partitions - unlike 3.x
and earlier. They also all include the important utilities which usually come with
MS-DOS such as CHKDSK, SMARTDRV, FORMAT and so on. However MSDOS used by OEM's can differ in small respects as to content. For instance the
5Va" above includes GW-BASIC, the 3M" do not. If any of the OEM optional utilities are critical for you please call to check before ordering. All are brand new,
sealed and un-registered, so presumably can be updated to new versions of
MS-DOS when released.

19" 24 Port Network/Comms

trw rMiiSSli
27
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Often hard to find item. Plated pressed steel with
two right angled tapped mounting holes which
may be used for mounting a custom PCB or hardware to be secured by the card guide frame on all
types of PC, AT or XT computers. May also be
used as blanking plate to ensure correct operation
of your computers cooling system when unused
cards are removed, thus causing incorrect airflow
and possible overheating. Don't be without them
- Overheating can be VERY costly!
£1.25 each
or 6 for £5.00 w

Distribution Panels

iiailfci
rar w fei ssr :

tim.
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Professional USA made by ORTRONICS # OR-811044521 24 port 8 wire 'Quad' frame patch panel on 19" 2 U rack mount
panel made for network or signal distribution patching, all 8 way RJ45 8 way sockets are pre wired to Krone strips on the
rear of the panel for use of simple IDC connection techniques. Each krone strip has write on panels on for clear cable pair
identification. Fully UL & CSA approved product. Typical current price of this unit is around £125. Surplus buying brings
this to you BRAND NEW,

Only £85.00 (B)
0181-679-4414
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Computer
Controlled Laser
Video Disk Player
m

One of the most amazing surplus deals that we ever been able to offer
our customers! The Philips VP410 LaserVision player, in a used/tested
condition, which plays disks which are, in effect, 12" CD's. The VP410 may
be operated and controlled in two different ways. Firstly by an infra red remote control, obtainable from Philips part number either VP131 or VP410 and secondly by computer via a standard RS-232 port. It will play entertainment disks with startling visual and audio quality in two channel stereo or mono, or when controlled by a computer, it may also be
used as a versatile high quality storage/retrieval medium. It will play back either LaserVision CAV (active play) or CLV (Long Play) discs
(which covers all commercially available video discs). With the former, special LongVision effects may be used, such as still, slowmotion, reverse play, fast forward, fast reverse and goto picture or chapter number. The disk has a maximum capacity of 54,000 pictures per side (approximately 36 minutes of play at 25 pictures per second). The CLV disc offers continuous forward play only but with
time and chapter search, plus the added advantage of increased playing time of 1 hour per side. Here is a brief list of the major features of this incredible machine:
•
RGB output/PAL-RGB decoder: Employs a specially designed PAL-RGB decoder for incredible picture quality - even in nonstandard playing modes, such as still and slow-motion. A full 5 Mhz video bandwidth is supplied in all playing modes making high resolution pictures such as maps and small text crystal clear.
•
Sync Pulse Generator: An internal sync pulse generator is employed so that freshly generated line and field sync pulses
are available at the player's output at all times for a rock steady and shimmer free picture.
•
Genlock: A feature which enables the field and line sync pulses from the player output to be synchronised with an external
reference signal. It ensures correct overlay of video signals.
•
CVBS output/RGB-PAL encoder: The VP410 contains an RGB-PAL encoder. This takes the RGB output from the player
and encodes it into a CVBS signal, using fresh sync pulses from the internal generator described above. The signal at the CVBS output is therefore totally stable.
•
Electronic Timebase Corrector: A charge coupled device timebase corrector is employed to provide timing correction. This
replaces the more usual mechanical methods providing a far superior optical system.
•
Instant Jump: The radial mirror which points the laser beam at the correct track to be read is so manipulated that a search
for a required picture can be virtually instantaneous. Very useful when one picture "connects" with another - rather like the pages of
the A - Z map!
•
Fast Random Access: Special circuitry results in phenomenal access times, that is to find any particular point on the disc.
Typical times to search an entire disc are 1 second for CAV discs and 5 seconds for CLV.
•
Wired Remote Control: If an infra red remote is being used, it may be that the player is located out of the necessary line of
site and a control computer is not available. For such circumstances provision is made to hard wire the remote to the player.
The VP410 will drive either RGB or CVBS monitors. Output for RGB is via a Scart socket (which also outputs an additional CVBS signal), CVBS is via a BNC. BNC's are also used for other signals such as syncs; audio in and out is via phono sockets and the RS-232
via a standard 25 way D female socket. Baud rates for the RS-232 are set at 1200, 2400, 4800 or 9600 by way of a DIP switch on the
back panel.
One of the most attractive features of the VP410 is the ease with which it is computer controlled. Virtually any language may be used
to write a short control programme, it lends itself particularly to friendly interface high level languages such as Quick Basic, Visual Basic
and so on. Communication is by way of an integral "instruction set" called F code. F code commands when received from the computer produce a reaction similar to the receipt of an infra red signal from the remote control. All the software has to do therefore is to
send an F code down the RS-232. If a user friendly environment is not needed then a program would not be required. Any software
that is capable of sending user definable code and receive acknowledgments back would do. There are ab,out 40 commands in the
F code set, the decimal, character and hex values of each are listed in the data supplied, together with a full description.
Outstanding clarity and quality of both picture and sound plus choice of either computer or remote control (neither supplied!) adds up
to one of the best deals we have ever been able to bring you. We don't anticipate being able to get another buy like this one so we
seriously recommend that you buy as quickly as possible if you are interested.

Only £399.00 (F)

AMPEX W'Audio Mastering Tape

AtVlPESX

Still one of the best and un-complicated mediums on which to record high quality audio
, try and edit sound cuts on a cassette ! AMPEX Pro Grade type 407 mastering tape polyester based, the best of the cream as used by many studios and discerning audiophiles. You don't have to be one of them to use this tape - only the difference is, that they
are probably paying twice the price than you can buy here!! Complete with library case.

7" Spool, 1800' Only £4.75 (A) or 5 / £21 (B)
0181-679-4414
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Modems
With oil modems - ProComm
communications soFtiuore. Very
extensive doc on the disk!
A deluxe top of the line modem from Acer Model 2424, V22 1200/2400 baud asynchronous full duplex. Stand alone external, totally Hayes compatible and complete with internal speaker. Front panel switches for selecting: Talk/Data, Originate Answer,
1200/2400 and Normal/Test. Features MNP Level 4 error control. Front panel LED indicators (see below):
EF HS AA CD OH, RD, SD, TR and MR. Auto answer and auto dial facilities. The back panel contains
a configuration switch, an RS-232 25 way female connector to link to the serial port of the host computer, J
RJ11C female jack to go to the line and the same for your phone should you wish to run your telephone
through the modem, rather than use a "Y" connector on the wall jack. A cable is supplied for connecting
the modem to the line wall jack. Unlike some (very annoying) modems, a power switch is also locat- m
ed on the back panel. Very attractive styled metal case in light beige, to match the standard PC
colouring. , with ribbed decor and offset front
m*s. nrpanel. Measures 10"L x 6%"W x 1%"H. Brand
Olll V £49.95 (B)
new and boxed.
*
V32 MNP5 9600 Baud Multimode 'WorldPort' Modems
Technology strikes again!! Made by US ROBOTICS leaders in modem technology, this very
handy, pocket size portable modem will communicate with virtually all types of data networks
and Bulletin Boards including: Internet, Compuserve and most others currently in existence
today. The size of this unit for an external modem has to be seen to believed ! Hardly bigger
than a pack of cigarettes and when operated on it's own internal 9v battery truly portable. The
unit will function at all data rates from 300 to 9600 baud with full error correction to level MNP
5. Fully Hayes compatible with 4 status LEDS and a 25 way 'D' socket for connection to any
standard PC serial port. Supplied complete with utility cable to match PCs or laptop computers
with either 9 or 25 way serial communication sockets, phone patch cable for standard BT type
socket, 240v AC mains adaptor and operating guide. Dimensions mm, only 117 L x 26 H x 70
W. Brand New but as OEM packed (and at our price) supplied without manufacturers original box. Limited quantity available. Battery not included.

I
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Only £79.00 (bj

PS/2 Internal Modem
Made by ACER and fully Hayes compatible internal modem is
designed for use with the IBM PC type PS2 bus. Usable up to data
rates of 2400 baud V22 Bis. Ideal for all communications to bulletin
boards and network services. Supplied with connection cable and a
free copy of Procom. Brand New
Only £39.00
V22 1200 Baud BT Approved Modems
Ever popular Master Systems 2/12 microprocessor controlled V22 full duplex 1200 baud
modem. Fully BT approved unit, provides standard V22 high speed data comm, which at 120
cps, can save your phone bill and connect time by a staggering 75%! Ultra slim 45 mm high.
Full featured with LED status indicators and remote error diagnostics. Sync or Async use;
speech or data switching; built in 240v mains supply and 2 wire connection to BT. Units
are in used but good condition. Fully tested prior to dispatch, with data and a full 90 day
guarantee. What more can you ask for - and at this price!!
Only

£49.00 (C)

V 9 <9 V"
V * ***
r»D »»

wit xi
em e*»* etl

Racal-Milgo "OMNIMODE" 96 Pro High Speed Modem
Industrial specification modem designed for synchronous data use at speeds of
up to 9600 baud (CCITT V29) over a dedicated 4 wire leased line circuit. Fully
compatible with MPS9601 & MPS9629 modems and protocols. Many features (to
many to mention here !!) are included in the 90 page manual, eg: soft strapping,
continuous duty, full local and remote test, non volatile set up storage etc. etc.
Original cost over £700 each. Supplied BRAND NEW and boxed.
iwiMM
BRAND NEW SURPLUS

0181-679-4414

Only £169.00 (C)
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Ball Point Pen Printer/Plotters
This is a full 40 character per line ball point pen printer plotter using standard 114mm wide i8
paper. If is a high quality mechanism from Alps/ DED Ltd and comes complete with an 8
page data pack which includes the circuit diagrams for the simple electronics used to drive
the stepper motors and pen control solenoid. It has two stepper motors to accurately control
both paper and pen movement in either forward or backward directions enabling graphics and
plotting to a resolution of 1/5th of a millimetre! Text printing is achieved by the mechanism lowering and raising the pen onto the paper then drawing lines in 0.2mm steps, giving extremely legible characters. Again this is carried out by the two stepper motors. Condensed characters can be print- vl— '
ed at twice the number of characters per line giving 80 characters per line on paper only 4-1/2" wide!.
Scaled enlarged characters are printed in a similar way. An additional feature of this model is that an integral sensor detects when
the pen is at the carriage return position and closes a normally open switch, the contacts of which are available for external use. Typical
print speed is 12 characters per second and plotting speed is 52mm per second in both
j horizontal and vertical mode. Along a 45 degree vector the speed is 73 mm per second.
AS RECOMMENDED IN
Paper feed is approximately 6 lines per second. A single +5v DC is used for power, using
EVERYDAY ELECTRONICS
under '/a amp.
FOR THEIR SEISMOGRAPH
PROJECT!

£49 each (M) or 3 for £120 (B)
Pens: Box of 4 for £5.50 w

Hi-Gain Indoor TV Aerials
Brand new and boxed indoor TV aerials for both colour and black and white receivers covering all
UHF TV channels. British made by Mercury Telecraft - model ST02 - with many de-luxe features.
The aerial may be adjusted for either horizontal (as shown) or vertical orientation. A wide loop dipole
is used for extra gain and a double alloy reflector for anti-ghosting. Extremely light in weight, which
is useful if used with a portable or hand held receiver, yet of sturdy construction with a one and a
half metre co-axial cable terminated in a normal TV aerial plug.
Overall measurements are 13"L x 11 "W x 8"H.
Only £4.99

each 3/£14.50 (B)

Zero Insertion Force Sockets

■ mmmn

Zero insertion force sockets from Texttool. Socket action is controlled by a lever: when open
the IC or other device may be dropped into the socket, when the lever is flipped the leads
are firmly gripped. Z-28 is a 28 pin IC socket and has pretinned leads. Z-32 is for 32 pin in
line boards or devices with .1" spacing. Ideal for speed testing or wherever permanent contact is not required.
Either type: £5.95 each or 5 for £27 (A)

Latching Push Switch Banks
iiVfOff V
rr5 These are two types of latching push button banks. The first {SWB-1) contains 7 DPDT
rI vV.ofe
>.jm\
. T T«
iii<> sh.)i »•i my
switches, one of which is a dummy, to release the others. All are mounted on a PC board as
i ^
shown. At the back of the board is a 12 way terminal block and on the side is a 2 way block. The
switches are wired so that one terminal of the side block is routed to any one terminal on the
back when the switch controlling that terminal is pressed. At rest, there is a similar arrangement
but the routing is through a capacitor, which can be shorted out if required. The mounting of the
switches on the board provides a very versatile and adaptable arrangement as 3 other terminals are provided in addition to the blocks, so almost any arrangement can be used. The second bank (SWB-2) is not on a PC board and is a simple bank of 4 DPDT switches. Both types have black plastic push buttons, the
first round, the second square.
SWB-1: 2/E2.50 (A)

5/£5

10/E9

(B)

Handy Portable Vacuum Cleaner
This is an extremely useful portable 220 vac vacuum cleaner for service engineers, jobs around
the house, car, garden and even the computer! Quality made by / for IBM, and supplied to their
service engineers for cleaning laser printers and photostat machines - so it has to be good quality. It has a beefy 175 watt motor which gives very strong suction and has a re-usable and washable!
jble filter. Uses a standard 1" diameter hose (not supplied). Measures 11" long by 5" diameter
at its widest part Comes complete with a generous 3 metre long two core (UK coloured)
mains cable.
Only £19.95 each (B) or 3 for £58 (D)
0181-679-4414
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Perspex Sheets
Two useful sheets of Perspex. PS-1 measures 12"L x 4-3/4"W x 1/8"T, has square corners and is very slightly black tinted. Two of the corners of PS-2 are rounded and the other two have small indents and drilled holes, obviously to fit hinge
pins. There is a larger hole (probably a fingerhole) drilled towards the rounded
corner side; the sheet was probably made
as a hinged flapdoor for some equipment. PS-2 measures 9"L x 5""W X 1/4MT.

Either sheet: 2 for £1.50 (a)

10 for £6.00 (B)

Low Profile High Dissipation Black Anodised Heat Sinks
BLANK Super low profile black anodised heat sinks with a lot of dissipation yet only 1/2" high! They are
undrilled so that you can make it fit your own particular application. The high dissipation rate comes from
the large number of fins, 14 in all with 7 on each side. The blank area is 6" x 1-1/2" on which to mount any i
case size of semiconductor. Overall measurements are 6"L x 3-5/8"W x 1/2"H,
Order as BHS-1.
£3.95 (A)each or 3 for £10.95 (B)

Space limitations this issue of Display News prevented us from printing our 2 page listing of power supplies, We have over 10,000 power
supplies of all types ex stock - call our sales line for more information
or a full list.

Low Profile Heatsink
Very nice brand new blank heat sinks. The unique design provides double fins and also
a large area of flush contact with the mounting base. RS Components Ltd stock number
401-497. Measures 4"L x 2-1/2"W x 1/2"H. Blank mounting area is 4" x 1-1/4".
£1.49 each (A) 5/6.95 (A) 10/£13 (B)

TO-220 High Dissipation Heat Sinks

^

Extruded black anodised sinks for TO220 or similar cases. May be mounted horizontally by the devices mounting screw or vertically with self tapping screws (not supplied) as
shown. This is an excellent quality sink from Redpoint. Dims; 2-3/8"L x 1-1/4"W x
5/8"H. Order HS-220-1.The
HS-220-1 The same as the above but without self tapping screw holes.
hoi
Order
HS-220-2.

75p each (A) or 3 for £1.99 (a) 50 for £26 (Ai)

NOT BEEN GETTING IT LATELY ??

Then maybe your address is not correct on our mailing list, if you
have moved house, changed job etc. then don't forget to notify us

DON'T

0181-679-4414

MISS THOSE
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The most efficient and easiest way to have an instant range of
electronic components at your disposal for a fraction of their
vds L normal costs - not even considering the inconvenience factor
of not having that crucial part - just when you want it!!
The following boards contain an exceptionally good mix of all types
of analogue and digital components, keep them handy and you will using
them for years to come !!

Jumbo Parts Board
This is the entire brain of the 16 bit 8088 system from Future Computers. It measures a whopping
14 inches square! We have no data so it is sold as a parts board and is not guaranteed to operate
as a computer board or to be fully populated. It contains about 200 ICs. The logic is TTL-LS.
Included are eighteen 64K RAM chips,which are scarce nowadays! and a NEC D765A disk controller and 7220 graphics IC plus normal support LSI packages. A ni-cad battery is provided for calendar support and a nice low profile relay. Three crystals of 24, 25 and 8mhz are included plus
a buzzer. We believe that these boards are ex working equipment so if you can get it going its a
gift but anyway its a gift for the parts!

II

Only £9.95 each <6)3 for £25.50 (8)

Massive Discretes Board
This is a video distribution board and consists of 32 individual circuits on the same board - yielding a massive parts count as follows: 96 off Tantalum bead capacitors 47mfd @ 16v. 32 each of: Bourns trimpot
100 W; transistor NPN 45v 200ma BC183; transistor PNP 45v 200ma BC213; transistor NPN 40v 500ma
BSX20. Plus hundreds of resistors and capacitors, not listed. Note that the two complementary transistors
may be matched pairs and should be removed from the board accordingly. There are also 32 hard to get
plastic shrouded linking clips as used on disk drives and other equipment. The board measures 12" x 9".
Only £6.95 each (B) 3 for £19.95 (b)

General Purpose Parts Mix!
This one is a real mixture and includes close to 100 transistors some of which are complementary
pairs; Bourns trimpots, 18 ICs - all 74LS series, tantalum bead capacitors and hundreds of resistors.
The reverse side of the board to that shown, holds 5 edge connector sockets. The transistors are
BC183, BC213, BFY50 and BSX20's. The ICs include 6 off 74LS244 octal 3 state buffers. The board
measures 12" x 8-1/2".
£5.95 (A)
■c" ">~ j:r
W. W'Vi!
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3 for £16.95 (B)

Super Opto-Coupler Parts Board
What a tremendous buy for those of you who want some very high isolation voltage opto-couplers!
These boards hold 16 off OPI 110's which have an isolation voltage of 10,000 volts. Input is to a
photo emitter diode, output from a phototransistor - all in the same case of course. Ratings for the
output are maximum 30 volts and 40 ma. The diode's input ratings are 1.5 volts and 20 ma. Rise
time is 2 ms and overall package dissipation is 100 mw. In addition to the opto-couplers the board
has 16 off 47 mfd @ 63 vdc electrolytics, 16 off BY206 diodes and various resistors.

iffint

£4.95 (B) per board

3/£13.00 (b)

Complete Monitor Board Made by Weir Electronics
Although we sell this board for the parts it contains, it is in fact a complete board from a 12" working
monochrome monitor based around the well known TDA1170S and TDA1180 ICs, with a BUV48 as
the line output transistor. Complete with video input stage and BNC connector, amplification and driver stages and line output with EHT tube connector. A CRT octal base socket is also provided on flying leads. The board tapers from front to back but the overall measurements are 8-1/2" x 8". We have
no data - but it should not be hard for you to sort it out or strip for parts!
Only £7.95 each (ad 3 for £21.00 (bj
0181-679-4414

46

Fax: 0181-679-1927

••• ••••
«
• ••
«
• • •• •

•••

•
•
• •
•
• •
•
•••• •••

•»

-Office use only -

All telephone enquiries

-EiECJRCUWSMAIL ORDER FORM

0181

BLOCK
uc

CflPITRLS
PLCBSC!

679

4414

FAX: 0181 679 1927

Name and address - Always include your postcode.
32 Biggin Way, Upper Norwood
London, England SE19 3XF
Note: Credit card orders can only be shipped to the
cardholders address as issued with the credit card.
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Please send a FREE copy of Display News to:
Mr Postmaster, return requested to: Display Electronics
32 Biggin Way, Upper Norwood, London SE19 3XF
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Over 1,000 pages of well-organised and clearly explained information is
brought to you by an expert editorial team whose combined experience ensures
the widest coverage.
Regular supplements to this unique publication, each around 160 pages,
mean that you will always be kept abreast of the latest developments from
around the world as they occur
REGULAR SUPPLEMENTS
Unlike a book or encyclopedia, the
Manual is a living workcontinuously extended with new
material. Recent or upcoming
supplements include radio,
superconductors, electric motors,
basic electronic building blocks for
beginners which can be joined
together to construct elaborate
circuits, filters, IBM PC and
compatibles (including
updating/expanding PCs).
Supplements are sent to you
approximately every two months.
Each supplement contains approximately 160 pages - all for only £23.50
+ £2.50 p&p. You can of course
return any supplement (within 10
days) which you feel is superfluous to
your needs.
RESPONDING TO
YOUR NEEDS
We are able to provide you with the
most important and popular, up to the
minute, articles in our supplements.
Our unique system is based on readers

requests for new information. Through
this service you are able to let us know
exactly what information you require in
your Manual. You can also contact the
editor directly in writing if you have a
specific technical request or query
relating to the Manual.

baby alarms-plus- many more
popular devices.
Wimborne Publishing Ltd.,
Allen House, East Borough,
Wimborne,
Dorset BH21 1PF
Tel: 0202 881749 Fax: 0202 841692

ASSEMBLING ..
There's nothing to beat the
satisfaction of creating your
own project. From basic
principles to circuit-building,
the Manual describes clearly,
with appropriate diagrams,
how to assemble radios,
loudspeakers, amplifiers, car
projects, measuring
instruments etc.
The revised edition of The
Modern Electronics Manual
contains practical,
easy-to-follow instructions for
building a wide range of
projects. It shows you how to
make fun gadgets such as a
remote control door opener
and a digital rev. counter for
your car. It also tells you how
to construct useful devices
like test gear, security and

rv."

THE MODERN ELECTRONICS MANUAL
Revised Edition of Basic Work: Now contains over 1,000 pages of information.
Regular Updates; Approximately 160-page supplements of additional information which are forwarded to
you immediately on publication. These are billed separately and can be discontinued at any time.
"Presentation: Durable looseleaf system in large A4 format (297mm x 210mm)
Price of the Basic Work: £39.95 + £5.50 p&p (to include a recent supplement free).
send me THE MODERN ELECTRONICS MANUAL plus
PLEASE
(£39.95 plus £5.50 postage and packing). Should I decide not to keep the Manual
I will return it to you in good condition within 30 days for a full refund of this
payment. I shall also receive the appropriate supplements several times a year.
These are billed separately and can be discontinued at any time.
FULL NAME ,
(PLEASE PRINT)
ADDRESS.

POSTCODE .
SIGNATURE
| | I enclose cheque/PO payable to Wimborne Publishing Ltd.
| | Please charge my Visa/Mastercard/Access
Card No

Card Ex. Date

ORDER FORM
Simply complete and return the order form with
your payment to the following address:
Wimborne Publishing Ltd, Allen House,
East Borough, Wimborne, Dorset BH21 1PH
We offer a 30 day MONEY BACK
GUARANTEE - if you are not happy with
the Manual simply return it to us in good
condition within 30 days for a full refund.
Overseas buyers do have to pay the overseas postage see below.

OVERSEAS ORDERS; All overseas orders must be
prepaid and are supplied under a money-back guarantee of
satisfaction. If you are not entirely happy with the Manual return it
within a month for a refund of the purchase price (you do have to
pay the overseas postage). SEND £39.95 PLUS THE POSTAGE
SHOWN BELOW:
AIR MAIL ONLY £11
EIRE
AIR MAIL ONLY £20
EUROPE (E.E.C. Countriesl
SURFACE MAIL £20, AIR MAIL £26
EUROPE (non E.E.C.)
SURFACE MAIL £25, AIR MAIL £32
U SA & CANADA
SURFACE MAIL £31, AIR MAIL £33
FAR EASTS AUSTRALA
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REST OF WORLD
Note surface mail can take over 10 weeks to some parts of the
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EPE FRUIT

WIa

MACHINE
/(
BRETTGOSSAGEandJULYAN/LETT
A coin operated fruit machine
that really pays out!
Operating principles of fruit
machines and the design approach
adopted for the EPE Emit Machine
were discussed last month. Also, the full
circuit description and construction of the
circuit board were covered. This month we
conclude with the mechanical construction,
checking and operation.
MECHANICAL
CONSTRUCTION
Building the coin detector and payout
mechanisms is not difficult, but should be
carried out with reasonable accuracy to ensure reliable operation. Most of the parts
are simple rectangles which can be cut from
the plastic sheet using a Stanley knife or
large modelling knife.
Score the plastic down to about half its
depth, then simply snap the plastic apart by

bending. Be extremely careful as these
knifes are very dangerous, NEVER cut
towards your fingers. Don't use the knife to
cut the pipe, use a junior hacksaw, and
clean up with emery paper.
A number of circular holes have to be
cut. For the small holes, a drill can be used.
For the larger holes, start by drilling a
3mm to 4mm pilot hole, then use a reamer
to take the hole out to a larger diameter,
and finally, for best results, use a Q-max
hole cutler.
This project needs only one hole cutter,
size 20mm. but they are rather expensive.
The 21mm holes can be punched initially to
20mm and then enlarged using fine emery
paper, but care should be taken not to let
the hole become eccentric.
The plastic parts should be glued together using "Plastic Weld" or a similar

- Part2

solvent glue. This substance isn't really
glue at all. it dissolves the plastic, welding it
together. It was found best to apply plenty
of glue using a fine paint brush then hold
the parts together for several seconds until
the plastic starts to re-set.
It takes much longer, however, for the
plastic to set hard, hours rather than
seconds. It may be a good idea to experiment with the glue and a few offcuts
of plastic, in order to establish a good
technique for making these welds. The
author's first attempts resulted in some
rather fragile joints!
All the plastic parts required are detailed
in Fig. 5, Fig. 7 and Fig. 12. Check the
details carefully as although most parts are
made from 80 thou' white plastic sheet,
there are a few exceptions.
Side and underside views of each of the
mechanisms are shown in Fig. 6 and Fig. 8.
The letters can be used to cross-reference
the drawings with the parts in Fig. 5, Fig. 7
and Fig. 12, These figures should be used in
conjunction with the photographs when fitting the various parts together.

t

The completed circuit board, minus the controller i.e. The link
J1, used when "testing", is positioned just left of the Hold
switch.
Everyday with Practical Electronics, January 1995
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COIN DETECTOR
Glue together all parts of the coin detector mechanism, then glue the infra-red
l.e.d. and phototransistor (TRW) into the
small plastic pipe pieces. Unfortunately,
these two devices look identical, although
the l.e.d. may have much longer legs than
the transistor. Check carefully the wiring
from these devices to the 4-pin connector
(SK4), details are given in Fig. 11. Solder
wires to the legs of the devices and insulate
with heatshrink sleeving.
PA YOUT
MEC HA NISM
Glue together all parts of the coin payout
mechanism. The specified Futaba servo
motor comes with rubber mounting blocks
which are first pressed into the holes on the
servo chassis. M3 bolts should be used with
suitable length spacers to mount the servo
onto the payout mechanism base-plate.

I
The completed coin detector mechanism is giued behind the coin cutout slot in the
top of the case. Ribbon cable is used to connect the infra-red l.e.d. and phototransistor back to the p. c. b. - see Fig. 11.

hmm
11^8 mm

Patts K to P cut from 80
thou white plastic sheet.
Part Q cut from 6 mm
outside (fcameter (3 mm
inside diameter) white
plastic pipe.

0e
.i
Fig. 6. Coin detector mechanism. The
infra-red l.e.d. and phototransistor are
glued in the small tubes either side of
the coin slot.

Fig. 5. Plastic parts for the coin detector mechanism.
The connecting link which connects the
coin slide to the servo actuator arm 'requires special consideration. The actuator
is initially supplied with four arms, three of
which should be cut off as shown in Fig. 8.
The arm should then be used to find the
mid-position of the servo shaft's full range
of travel.
Leaving the servo shaft in its mid-position, remove the arm from the shaft. Link
the coin slide and the arm with the metal
link and then press the arm onto the splines
of the servo shaft so that it is perpendicular

to the direction of travel of the coin slide as
shown in Fig. 8.
The coin slide should now be half way
between its extremes of movement. This
alignment is necessary to ensure the best
possible range of travel of the coin slide.
Finally, screw the arm firmly to the servo
shaft using the screw provided.
TESTING
Turning now to the p.c.b. and servo, ensure that the microcontroller chip (IC1) is
NOT fitted. Connect just the battery pack

to the p.c.b. (PL I), and link the two pins of
PL2 (on/off switch connector). If possible
use an oscilloscope to check for the servo
control waveform on IC2b pin 9. (See a in
Fig. 9). Fit the link J1 and the servo control waveform should change to that of h in
Fig. 9.
There should also be an approximate
50Hz square wave signal at IC2a pin 5. If
these signals are not present, disconnect the
battery and check the polarity of the
supplies and the connections.

%

The payout mechanism showing the coin collection tube
and the servo motor plugged into the p.c.b. connector.
46

Underside of the servo mechanism base-plate showing the
modified servo actuator arm and coin slide linkage.
Everyday with Practical Electronics, January 1995

The mechanical adjustment of the servo
position needs to be quite accurate so that
coins are dispensed correctly. With the coin
mechanism disconnected from the rest of
the unit, and the servo link (paper clip)
fitted to the coin slide of the payout
mechanism, manually push the servo arm
round to both end limits, and check for
smooth movement of the slide.
Next, fill the coin tube as much as possible (by now you should have saved lots of
5p pieces!) and holding the mechanism approximately upright, rotate the servo arm
to and fro and see if the coins are easily
dispensed.
Empty the coin tube and connect the
battery and servo to the p.c.b. The servo
should move to one end of the travel, the
"payout" position. Adjust preset VR1 so
that the hole cut-out in the slider has
moved about one millimetre further than
necessary to "payout" the coin.
Fit the link Jl. Now adjust preset VR2
so that the same condition occurs with the
other fixed hole cut-out at the bottom of
the coin stack tube. This is the "collect"
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Fig. 7. Plastic parts and servo link dimensions for the coin payout mechanism.

h-

■J)

fr
D, E

Fig. 8. Construction details of the coin payout mechanism.
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position. Preset VR1 must be adjusted first
as it affects both end position adjustments.
Finally, place some coins in the
mechanism and operate the servo by fitting
and removing the link Jl with the battery
connected. Disconnect the battery. Insert
1C1 and switch on, all three of the
7-segment displays should instantly light
with the BAR or
symbol (segment g),
and, after a short delay, the eight yellow
"Feature" l.e.d.s should sequence through
a repeating flashing pattern. If this is not
the case, check the CLK signal to ICI pin
27, and see that it matches c in Fig, 19, i.e.
a clock signal of 1 MHz.
The first sign of battery failure is when
the displays become dim, and the servo
does not operate. This will not really be
noticed until a win is achieved during
"play."
CASE
CONSTRUCTION
The basic cutouts required for the case of
the Fruit Machine are shown in Fig. 10.
These are mostly made in the front of the
47

cutouts by occasionally fitting the completed p.c.b. into the box, by pushing the
I.e.d.s through the holes (this should give a
tight fit). Take your time doing this. Although a lot of mishaps may be covered up
by the stick-on front panel, its nice to get
an accurate finished result.
Note that all the dimensions given in Fig.
10 are in inches and tenths of an inch. This
is purely because component sizes (notably
the i.c.s) on the p.c.b. are based on imperial measurements, and it was easier to
lay them out using these.
The five mounting screws (M3) for the

t

p.c.b. were glued to the inside "front" of
the box on the prototype using an epoxy
resin such as Araldite. This was to avoid
having screwheads showing on the front,
even though these would be covered by the
stick-on front panel facia.
As the p.c.b. position is held quite firmly
by the eight "Feature" I.e.d.s, the mounting screws can be first attached firmly to
the p.c.b. with nuts either side, and then
adjusted so that the p.c.b. height is correct
in relation to the front of the box, allowing
a 2mm to 3mm protrusion of the start and
hold switches.

Cut to com
thickness
(approx.
0.075-)

0 20mm
/

r
1.2MB6 plastic box (the bottom of the box,
not its lid), with the coin slot and on/off
switch cutouts in the "top" of it.
Drilling small pilot holes around the rim
first and then using a square file was found
to be the most effective method of producing the square cutouts. Using a file which
had a slight radius on each edge rhade
it easier to get neat square cutouts with
tiny rounded corners. One word of warning
though - don't try this on the new carpet,
as the flecks of filed plastic have tremendous static charge, and tend to stick to
everything, including your clothes!
It may be advantageous to drill the holes
for the eight "Feature" I.e.d.s first, and
then monitor the progress of the other
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PCS outline
View from FRONT of box
4.1*

Positioning of the p.c.b. guard and siting of the
payout servo. Also shown are the coin sensor
and piezo sounder.
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15-V
Ftg 10. Case front cutout dimensions and drilling details. The dotted outline shows the position of the circuit board behind the "front" of the case.
The coin slot and on/off switch cutouts are made in the top - see a bo ve.
Everyday with Practical Electronics, January 1995
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Fig. 11. Interwiring ribbon cable runs from the piezo sounder (top), coin detector,
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printed circuit board connector piugs.
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Fig. 12. Plastic parts and dimensions for the coin chute/battery compartment and
coin mechanism support.
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The p.c.b. connectors mounted on the
track side.
FINAL ASSEMBLY
A guard for the back of the p.c.b. will be
needed to protect it from damage or short
circuits caused by coins dropping into the
"money-box" portion of the machine (if
the coin stack overflows). This can be made
out of cardboard or stiff paper.
First cut out a piece the size of the p.c.b.
and then make cutouts for the holes,
capacitors and connectors. Mount the
p.c.b. in the empty case with the guard
flush to it, not forgetting positioning of the
red display filter. This can either be glued
to the inside of the finished box, or glued to
the p.c.b. assembly.
Now make up the five wiring assemblies
as shown in Fig 11. Glue the coin detector
to the inside top of the box, in line with the
cutout slot for the coin, and make sure that
the "trailing" cable runs out of the way of
any coins. The coin detector may be attached with two screws for easy removal,
for instance, if there is a problem with the
infra-red l.e.d. or opto-transistor.
Fit and connect the on/off switch, and
the connector to the battery pack. Glue the
piezo sounder to the upper middle right
hand side of the box, and connect it to the
uppermost connector on the p.c.b. (PL5).
Place, or glue the two square pieces of
plastic "T" & "U" (See Fig. 12) as low as
possible, into the bottom sides of the
box, ensuring correct orientation (50mm
high, 53mm deep). These hold up the coin
mechanism at the sides. Glue the two
runners "R" & "S" above the pieces just
fitted, allowing a 2mm gap for the coin
mechanism to slide in between them. Connect the servo to the p.c.b. and slide the
completed coin mechanism into these slots.
Finally, push the black coin tray slide
(V) into place at an approximate 45 degree angle, into the space below the coin
mechanism. When the lid is fitted to the
box, the angle of this slide is fixed, and
it also holds up the coin mechanism at
its centre, giving the construction extra
rigidity.
Fit the battery pack into the area at the
base of the box with Velcro or double-sided
sticky pads, and connect it to the battery
clip. Cut a little slot into the right hand side
of the black coin slide, to accommodate the
wires for the battery clip, so that the lid
does not trap them when fitted.
Note that the coin mechanism can be
easily removed for inspection at any time
by removing the lid, then the tray slide, and
then sliding the mechanism out.
49
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SWITCHING ON
When the unit is first switched on, the
7-segment displays will all show the BAR
symbol. (Something had to be picked, so
why not the jackpot!) The eight yellow
l.e.d.s in an arc above the main display are
the "Feature" l.e.d.s, and they will flash in
a set sequence repeatedly, luring you to put
a coin in the slot. When you have done this,
these l.e.d.s will go off (with the exception
of the left hand l.e.d, showing one credit)
and the green start l.e.d. should light.
CREDITS
If you decide to be ambitious with your
investment and put in further coins, you
can do this! The first eight credits will be
registered by lighting up the arc of l.e.d.s
above the main display from the left hand
side to the right, except during a WIN sequence. Further coins can be inserted up to
a total of 255 (£12,75), and the total will be
stored in the microcontroller memory. Any
further coins inserted will be "lost" credits.
After each "play" the credit count will be
reduced by one. When the credit count
falls below eight, the l.e.d.s above the main
display will go out from the right to the
left, warning you of the last few credits
available.
50

START BUTTON
Insert a coin and press the start button.
Each of the three "reels" will cycle through
a sequence of letters and symbols (six in
all), which correspond to the "fruits". This
cycle will slow down and stop with each
reel from the left to the right.

have a hold, the three red l.e.d.s in the
switches underneath the reels will flash. If
you wish to hold any reel (i.e. keep the
current "fruit" on the selected reel), press
the appropriate hold button, and the l.e.d.
will stay on continuously.
If you decide to change your mind, pressing the hold button again will cancel the
hold, and the l.e.d. will flash again. After
you have decided on what hold you require,
press the start button and only those reels
that have not been held will change.
Remember, you may have a hold after a
w in! In this case, if it is a w in where only the
first two reels are the same, these two reels
can be held to guarantee a two coin win. and
possibly a higher win if the third reel is also
the same after the next "game". Holding all
three reels is wasteful (unless after a winning
combination) but this is a valid option.
Another point to remember is that if you
have no credits left, you do not know if
you have a hold on the next game. Only
by inserting another coin, will the credit
l.e.d. will come on and if you have a hold,
the hold l.e.d.s will flash. This feature does

WINNING AND
PAYOUT
A WIN sequence starts with the "Feature" l.e.d.s flashing through a short pattern
with the piezo sounding, and ends after
paying out coins with the green start l.e.d
coming on. (If you have remaining credits,
that is.) A small win is achieved if the first
two "reels" (left and middle), have the
same "fruit" displayed on them when the
"play" has finished. In all six cases, this
win is two coins or
lOp (i.e. double the
Low wins
High wins
stake and is similar
£1.00
to some commercial
- - ANY
(Jackpot)
gaming machines).
If the third reel has
□ □ □ 50p
R R ANY
II II II
the same "fruit" as
the first two reels, a
I
i
1
I
1
10p
larger win results.
(_ i_ ANY
i_ l_ l_ 40p
This time, it is den n ANY
n n n 30p
pendent on the fruit
lOp
u u
u u u
concerned, and this is
n
□ ANY
listed in the Odds and
n n n 20p
lOp
i
i
i
i
i
Wins table in Fig.
13. The "jackpot"
r r ANY
lOp
20p
i_
or highest win corresponds to the three
dashes or "bars", and
Fig. 13. Payout odds and possible win combinations.
this combination pays
out 20 coins (£1).
come up at random, but has been set in
the software to happen about every one in
HOLD PEA TURE
three "plays".
The hold feature has been included to
make the "play" more interesting, and
GAMBLE
is incorporated on virtually all fruit
FEATURE
machines. It shifts the odds of winning in
An added bonus is that after each of the
your favour by keeping reels the same as
higher wins (three "fruits" the same), the
they were in the previous "play". If you
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OPERATION
The operation and features of this fruit
machine have been made to mimic commercial gaming machines as much as possible. and those of you that are familiar
with the operation of these machines will
already know a lot of the following, but
read on anyway!

Finally, after the last "play" has finished,
the green start l.e.d will go off. the feature
l.e.d.s will start sequencing, and pressing
the start button with no credits w ill have no
effect! You can insert coins at any time,
even when the machine is paying out.
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MECHANICAL
CHECKS
The electronic part of the fruit machine
operation should be fault free, however the
mechanical parts do have their limitations.
The first and perhaps most obvious,
is that this fruit machine can only be
operated in an approximate upright position, purely due to the coin stacking and
payout mechanism. It works well if hand
held in a slightly tilted position away from
the operator.
If the coins inserted in the slot do not
pass the coin sensor within a specific time,
then a credit will not be accepted, and the
credit l.e.d. will not light. This is a software
implemented "tamper" fail-safe, so don't
try poking lolly sticks into the slot!
There is the possibility of over filling.
As the machine has a estimated payout of
about 80 per cent, there will be a net gain
by the machine over a long period of playing. Eventually the coin stack will fill up
(about 65 coins) and then it will overflow.
Any more coins inserted will still be registered as credits, but they will fall into
the enclosed space around the coin stack
within the machine.
This is acceptable, as there are no moving
parts to jam in this area. This is considered
to be the "money box" area of the machine,
as these coins can never be paid out by the
mechanism. Eventually, this area will also
fill up, and if the coin sensor continually fails
to register credits, or is blocked, then remove
the back panel of the machine, and clear out
any excess coins.
During testing, the payout mechanism
was found to be very reliable, but if coin
jams occur in the coin mechanism, check
the servo operation and try resetting the
start and end points of the servo travel with
presets VR1 and VR2 (see "Testing").

A "Jackpot" win is indicated by a row of dashes appearing in the reel windows.

B

gamble feature is implemented. Here, the
green start l.e.d, and the red hold l.e.d.
above it will flash. Now the player can
gamble by pressing the start button, or he
can collect the displayed win by pressing
the right hand /ro/r/button which is marked
"collect".
If the gamble is taken, the three reels will
either "step up" to the next highest win. or
they will step down to the next lowest win.
Because of this, the gamble feature does not
happen on the highest win. the three bar
jackpot.
If the gamble is lost, the three reels will
step down to the next lowest win and the
machine will pay out this amount. If this
happens on the lowest value "fruit" i.e.
three cherries, then the game is lost.
If the gamble is won, the three reels will
step up to the next highest win and then
there will be a further opportunity to
gamble again, in which case, the entire
process is repeated. This may continue
right up to the three bar jackpot if you are
lucky! The highest number of successful
gambles is five, starting at three cherries,
and gambling up to the jackpot.
ODDS AND WINS
The format of the winning combinations
is shown in Fig. 13, There are six fruits
per reel:
= BAR; "A" = APPLE;
"L" = LEMON; "O" = ORANGE; "P"
= PLUM and "C" = CHERRY. This
amounts to 216 different combinations that
can come up on the three reels (6x6x6 =
216).
Only 36 of these are winning combinations. Of these winning combinations 30
occur when only the first and second
"reels" are the same, paying two coins.

PLEASE TAKE NOTE - Part 1
The component designations for the p.c.b connectors listed in the "Components
List" were incorrectly given. Although the actual types and quantity required are
correct they should be designated as follows:
Plugs: PL1, PL2 and PL5 2-way
PL3 S-way. PL4 4-way,
Sockets: SKI, SK2 and SK5 2-way. SK3 3-way. SK4 4-way.
In the Fruit Machine circuit diagram Fig. 3, the electrolytic capacitors C6, C7 and
C8 should, of course, be connected the other way round i.e. the negative side of the
capacitors should go to the OV line, the p.c.b. layout is correct.
The Futaba servo motor should be type FB. S148.
Finally, a change of address should be noted when sending for the ready programmed PIC microcontroller, self-adhesive front panel and a set of three 7-segment
displays. The new address to write to can be found by turning to the Shoptalk page.
or twice the slake. This occurs 30/216
times, or once in approximately every
seven games.
If all 216 different conditions happen in
the same number of "plays" (the theoretical average), then 112 coins will be paid
out during these 216 games. This amounts
to one of each of the six "high" wins.
20+10 + 8 + 6 + 4 + 4 = 52 coins, and together with the 30 "low" wins. 30 x 2 = 60
coins, give a total of 112 coins.
This means that the payout percentage is
112/216 or about 52 per cent. This value is
raised dramatically by the introduction of
the hold and gamble features. The precise
maths involved using these features is
beyond the scope of this article (and the
author's brains!), but after extensive tests,
the actual payout percentage was found to
be around 80 per cent, a similar amount to
real gaming machines.
There may appear to be a curious effect where wins and holds do not seem to
occur at random, but happen in groups.
After playing many fruit machines, this is

acutally quite normal! Quite often a high
win may quickly follow a previous high
win. and then it will hold\
This can be quite disconcerting to a
player who has had a long run of losing,
and the next player captures all the winnings, but this is all part of the fun! There is
a small amount of strategy and skill involved to get the maximum possible wins
from the machine, but it was thought best
to leave the constructor or player to find
these out!
The hold feature occurs at random 33 per
cent of the time after a game, (one game in
three) and the gamble feature occurs when
there is a win line of three similar "fruits".
(When a gamble is won, the feature repeats
until either the gamble is lost, or the win is
collected).
□
Brett and Julyan would like to give special
thanks to Mandy Harding for producing
the front panel artwork.

KARE ELECTRONICS
89C51 Microcontollers
8051 In-Circuit Emulator
£17.50 inc
Flash version of 87C51.
Supported
Devices:
Z80 Controller Board (with Basic Interpreter).
8051/52
• Fully programable in BASIC via RS232 on PC taa AA
80C51/52
• CMOS Z80 processor • Up to 64 I/O Ports
3-00.00
8031/32
• 8k of User Memory • Eprom Blowing Facility.
80C31/32
(EA* = 0)
80C552 Embedded Controller/
£52.88
colour
Development Board MA-012/32
INC
catalogue
• Microcontroller (Installed) 80C552 (MA-012)
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If you require any further information or demo disk please call.
32, Pear Tree Ave.. Ditton, Aylesford, Kent ME20 6EB. Tel/Fax 0732 844633
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Special Feature

CHECKING

TRANSISTORS

ANDY FUND
Highlighting an unusual problem,
and how to easily check for it.
Following publication of the TENS
projects {EPE May/June "94). a few
readers have experienced problems
with the lead connections of the transistors used in this circuit. Those used in the
prototype had the classic "ebc" lead
arrangement, but it seems that this is not
always the case with transistors obtained from different suppliers and worse,
there is sometimes no indication of the
particular arrangement used. Less experienced constructors can easily be
caught out by this. Once in circuit, the
apparent fault can be difficult to locate
even for the experienced, not least because
the cause is unsuspected.
This problem first surfaced with a letter
from a constructor of the Advanced TENS
project. All apparently went well until
a fairly late stage in testing when the
unit began consuming large amounts of
current and the multiplier's high voltage
output failed to appear. Following investigation it was found that the 2N555I
transistors had the alternative "ecb" lead
arrangement. Strangely, the complementary 2N5401s from the same supplier used
the "ebc" arrangement.
Subsequently another reader described
similar problems with the BC327 and
BC337 transistors and, following some
research, discovered at least twelve variants
of BC337 and six of BC327. All of this
points to the fact that where doubt exists,
discrete transistors should be checked
carefully before use.
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Fig. 1. Elements of a transistor.
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GENERIC TYPES
Semiconductors tend to vary according
to manufacturer. Transistors of the same
generic type may have different gains and
lead connections. Often this will be indicated by a suffix, such as the BC109, where
the letter A, B or C indicates the gain
group. Epoxy-cased transistors sometimes
have a suffix for their lead positions, such
as the BCI84L and BC214L. where the "L
indicates leads in the "ecb" positions.
Versions of these without this letter
usually have their leads arranged as "ebc".
The 2N555ls which caused the first
reader's difficulties had no such suffix
however, and it took some time to
determine the exact cause of the problem.
TESTING
TRANSISTORS
For a full check of a transistor there is
no substitute for a good transistor tester,
either commercially manufactured or home
constructed. Many of these have appeared
as projects over the years, including at least
one by the present author. (The most recent
one was the Transistor Checker in the Jan
'92 issue - Ed.) A good tester will indicate
polarity (npn or pnp), warn of faults such as
open or short circuits or excessive leakage,
and measure gain.
However, it may be that some readers do
not have sufficient use for such an instrument to warrant buying or even constructing one. Where this is the case, simple
transistor checking can be carried out with
an ordinary multimeter, either analogue or
digital, using the "ohms" range. Where
doubt exists about a transistor's condition
or connections, this can save a lot of
trouble and perhaps expense.
The principle of testing with a meter is
quite simple. From the point of view of
meter measurements, a bipolar transistor
consists of two diodes, back-to-back as
shown in Fig. 1 a and Fig. lb. It can be seen
that the direction of these diodes depends
on the polarity of the transistor; in an npn
they both point away from the base, in a
pnp they both point towards it. It follows
that current can flow in one direction only
from both emitter and collector to the base,
but not between emitter and collector so
long as there is no base connection. This
allows the use of a meter to determine the
transistor's base connection and type.
Before testing a transistor, it is useful to
check the response of the meter to a

semiconductor junction and also to determine which probe lead is "positive". The
lowest "ohms" range will normally be the
most suitable where an analogue meter
is used as this usually operates with a
1-5V or 3V battery. Ranges for higher
resistance sometimes use a higher voltage
which could cause "Zener breakdown" of a
reverse-biased emitter-base junction.
A simple check with a small silicon diode,
such as a IN4I48 or one Of the "4000"
series, such as a IN400I. will demonstrate
the meter's response. Usually it will indicate
about half-scale, not because the diode has
internal resistance, but because it exhibits a
forward voltage drop of about 0-6V when
conducting. The important thing is that a
clear reading is obtained in one direction,
with no indication at all in the other.
The position of the probes for the
"forward" indication should be noted.
Analogue meters often have reversed
probe polarity when measuring resistance,
so that the black "negative" probe
becomes the "positive" source. To avoid
confusion it might be worth swapping the
probes for transistor testing, so long as it
is remembered to swap them back again
afterwards.
DIGITAL METERS
With digital meters the position is different. Generally, the probe polarity of these
is correct, but the voltage used for resistance
measurement is often lower than the 0'6V
forward voltage drop of a diode, resulting in
an open-circuit measurement in both directions. To overcome this, most digital meters
have a diode symbol displayed over at least
one resistance range to indicate a higher
testing voltage, making this particular range
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Fig 2. Locating the base.
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Fig. 3. Finding the emitter and collector.
suitable for diode and transistor testing.
Again, simple testing with a small diode will
demonstrate the response.
POLARITIES
To check a transistor then, the polarity
of the probes and the response of the meter
should first be checked. Then a quick
sketch of the pins of the transistor can be
made as shown in Fig. 2a. A meter probe
should be clipped to one lead of the
transistor and the other probe used to test
each of the other two leads in turn, noting
any "diodes" found as in Fig. 2b. This can
be done for all three leads in both directions, a maximum of six tests which will
take only a few seconds, and should clearly
identify the base connection and polarity.
In Fig. 2b this is an npn type with the base
on the left.
Determining the functions of the other
two leads can be slightly more difficult, as
many small bipolar transistors actually exhibit some gain when these are swapped!
At least, with the base clearly identified,
there are just two to choose from. An initial

check should be made to ensure that no
current flows between them with the base
open-circuit, in either direction. If it does,
then the device is either not a bipolar transistor or is highly suspect. Otherwise, the
testing can continue with the injection of
a small bias current into the base from
the supposed "collector" which will be the
positive probe for an npn or the negative
one for a pnp.
This can sometimes be done with a finger
placed across the two leads, but more often
a resistor will be needed to apply sufficient current. The amount needed depends
on the gain of the transistor, but resistor values between 10k and 100k should
usually produce the desired result. Fig, 3
shows the way to do this, the connections
producing the highest reading being (probably!) the one in which the probes are
correctly connected to the emitter and
collector.
CAIN TEST
If a full functional test is required with a
value for the gain, the simple circuit shown
in Fig. 4 may be used. Here, resistor R1
supplies base current, whilst the meter, on
a I OmA current range, measures collector current. Resistor R2 limits current to
protect the meter if a short circuit is
present, otherwise it has little effect.
With a nine-volt supply, a value of 420k
for R1 will give a "gain" scale of 0 to 500
on the meter. Resistor R1 can consist of
150k and 270k in series to give 420k. If
the gain of the transistor is lower than
100, an 82k resistor for R1 will alter the
scale to approximately 0 to 100. The circuit
shown is for testing an npn transistor, for a
pnp type the battery and meter polarities
should be reversed.
These testing techniques can be applied
to just about any small bipolar transistor

LOOKING FOR...

R1
420k
t270k +t50kl

METER
\ yI 0 cr
to 10mA
SCALE

220
TRANSISTOR
ON TEST

Fig. 4. Checking the current gain (npn/
and may save a lot of time and trouble
where a problem is suspected. They are
also useful to some extent with power transistors, though gain readings obtained may
be misleading with the small collector currents used. The lower current gain of most
power transistors will require the use of a
lower value of resistance for the test shown
in Fig. 3; a 2N3055 tried by the author
required Ik for a positive result. It is not
usually possible to test "Darlington" transistors with these methods due to their very
high gain and the fact that there are effectively two "diodes" between some leads.
CONFORMITY
In our experience, the occurance of incorrectly marked transistors is unusual.
Readers should not feel undue concern
when purchasing components from suppliers who can vouch for the source
of manufacture and conformity of the
product. Ed.
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Electronics

from
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Mike Tooley, BA

Part 4

In this fourth part we introduce transistors. We describe
the action of npn and pnp bipolar junction devices and
introduce the concept of current gain and amplification.
We also introduce the three basic circuit configurations
used for transistor amplifiers and the use of characteristic
graphs as a means of predicting amplifier performance.
We round off this month's instalment with a practical
investigation of single and two-stage transistor amplifiers.

ELECTRONICS from the Ground Up is designed to
provide you with a comprehensive and up-to-date
introduction to the world of electronics. The series
is based on Electronics Workbench, a remarkable
new software package that lets you use your PC to
build and test a wide range of circuits. Back issues
of earlier parts of this series are available - see Back
Issues page.

TRANSISTORS
Like diodes, transistors are fabricated
from semiconductor material. Unlike
diodes, a second junction and a third
electrode is present. Transistors can be
either unipolar or bipolar depending upon
the types of charge carrier present.
Unipolar transistors use a single type of
charge carrier, either electrons (negative
charge carriers) or holes (positive charge
carriers). Bipolar transistors, on the other
hand, employ both types of charge carrier
(i.e., both electrons and holes). In
Electronics from the Ground Up we shall
only consider the operation of bipolar
transistors. Readers with the full Electronics Workbench package will be able to
experiment with both types of device.
Fig. 4.1 and Fig. 4.2 show the basic
construction of npn and pnp bipolar transistors. Each type of device has three
connections (emitter, base, and collector)
and two junctions (collector-base and baseemitter). The p-type material contains free
holes whilst the n-type material has a
quantity of free electrons. In normal operation, the collector-base junction is reverse
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Fig. 4.1 Simplified construction and symbol for an npn transistor.
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Fig. 4.2 Simplified construction and symbol for a pnp transistor.
Everyday with Practical Electronics, January 1995

.+V cc

Fig. 4.6 Common emitter configuration.
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Fig. 4.3 Bias and current flow for an npn
transistor.

Fig. 4.7 Common collector configuration.
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Fig. 4.4 Bias and current flow for a pnp
transistor.
biased whilst the base-emitter junction is
forward biased (see Fig. 4.3 and Fig. 4.4).
When the base-emitter junction is forward biased a large number of electrons
travel from the emitter into the base region.
A small number of electroncs recombine
with vacant holes within the narrow base
region. However, the vast majority are
swept across into the collector region,
attracted by the greater positive potential.
Regardless of whether the transistor is
npn or pnp, the three electrode currents
are related by the expression:
1e = Its + lc
where lE is the emitter current, Ib is the base
current, and lc is the collector current.
Note that in Electronics from the
Ground Up we have adopted the convention that an upper case subscript repre-

I

T018

1092

H

B

T0126

T0220

Fig. 4.5 Some common transistor packages.

ov
-+V CC
Fig. 4.8 Common base configuration.

'IN

'OUT
- -

sents a large signal (d.c.) value whilst a
lower case subscript denotes a small
change, increment or small a.c. value. This
is an important point as we shall see later.
Some common transistor packages are
shown in Fig. 4.5.
TRANSISTOR CIRCUIT
CONFIGURATIONS
Regardless of what type of transistor is
employed, three basic circuit configurations are used. These three circuit configurations depend upon which one of the
three transistor connections is made common to both the input and the output. In
the case of bipolar transistors, the configurations are known as common emitter,
common collector (or emitter follower),
and common base. See Fig. 4,6 to Fig. 4.8,
respectively.
The three basic circuit configurations exhibit quite different performance characteristics as shown in the Table 4.1 (typical
values are given in brackets).
TRANSISTOR
CHARACTERISTICS
A number of characteristic graphs (showing the relationship between electrode voltage and current) can be used to predict
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the performance of practical transistor circuits. In order to keep things simple (and to
avoid confusion) we shall confine our study
to the common emitter mode. Similar sets
of characteristics can be obtained for the
other modes.
In common emitter mode the three most
useful characteristic graphs are:
■ the input characteristic (1B plotted
against Vbe with VCE constant, Fig. 4.9).
■ the transfer characteristic (lc plotted
against Ib with VCE constant, Fig. 4.10).
■ the output characteristic (lc plotted
against Vce with Is constant, Fig. 4.11).
The input characteristic shown in Fig.
4.9 is similar to that of a forward biased
diode. This, of course, should not be too
surprising since the base-emitter junction
acts just like a p-n junction diode. As with a
conventional silicon diode, the junction
does not begin to pass current until a
forward voltage of approximately 0'7V is
reached. The collector-emitter voltage (Vce)
has remarkably little effect on the shape of
the characteristic and thus only a single
curve is drawn for a fixed value of VceIn contrast, the transfer characteristic
shown in Fig. 4.10 takes the form of an
almost straight line. This shows that, as the
base current is increased, the collector
55

current will increase in direct proportion
(i.e., doubling the base current will produce
a twofold increase in the collector current,
and so on). Once again, the collectoremitter voltage (VCE) has only a minor effect
on the shape of the characteristic and
again we can make use of a single curve
keeping Vce constant.
A set of output characteristics is shown
in Fig. 4.11. This set of curves results from
the fact that lc will increase both as lB
increases and as VCE increases. Note that
we must usually construct a family of
curves for increasing values of Ib- It is also
worth noting that the output characteristics
have a pronouced bend (or "knee") for
values of Vq below 2V. Above this value, lc
will rise only very slowly as Vce increases.
We refer to the shape of this part of the
graph (above Vce = 2V) as a "constant
current" characteristic.

Table 4.1 Transistor circuit configurations
Mode of operation
Parameter

Common
emitter
(Fig. 4.6)

Common
collector
(Fig. 4.7)

Common
base
(Fig. 4.8)

Voltage gain

medium/high
(40)

unity
(1)

high
(200)

Current gain

high
(200)

high
(200)

unity
(1)

Power gain

very high
(8000)

high
(200)

high
(200)

Input resistance

medium
(2k5ft)

high
(lOOkO)

low
(20on)

medium/high
(20kn)

low
(ioon)

high
(tookn)

Phase shift

180°

0°

0°

Typical
applications

General purpose,
a.f. and r.f.
amplifiers

Impedance
matching,
input and
output stages

r.f. and v.h.f.
amplifiers

Output resistance

Input resistance
The input resistance of an amplifier is
the resistance that is effectively "seen" between its input terminals. As such, it is
the ratio of the voltage between the input
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Fig. 4.12 Current and voltage at the input of a common emitter
amplifier stage.
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Fig. 4.9 Input characteristic (IB plotted against VK with VC£
constant).
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Fig. 4 A3 Input resistance of a common emitter amplifier stage.
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Fig. 4.10 Transfer characteristic (lc plotted against Ig with Vce
constant).
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Fig. 4.11 Output characteristic (lc plotted against Vce with lB
constant).
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terminals to the current flowing into the
input. In the case of a transistor operating
in common emitter mode, the input voltage is the voltage developed between the
base and emitter, VBE, whilst the input current is the current supplied to the base, lB.
Fig. 4.12 shows the current and voltage
at the input of a common emitter amplifier
stage, whilst Fig. 4.13 shows how the input
resistance, R|n, appears between the base
and emitter. Note that Rin is not a discrete
component • it is inside the transistor.
From the foregoing we can deduce that:
Vbe
■RNn = I
'b
The transistor's input characteristic can
be used to predict the input resistance of a
transistor amplifier stage. Since the input
characteristic is non-linear (recall that very
little happens until the base-emitter voltage
exceeds about 0-7V), the value of input
resistance will be very much dependent on
the exact point on the graph at which the
transistor is being operated.
Furthermore, we might expect quite different values of resistance according to
whether we are dealing with larger, d.c.
values or smaller incremental changes (a.c.
values). Since this can be a rather difficult
concept, it is worth expanding on it.
Fig. 4.14 shows a typical input characteristic in which the transistor is operated
with a base current, lB, of 50pA. This current produces a base-emitter voltage, VBE,
of 07V. The input resistance corresponding to these steady (d.c.) values will be
given by:
= VBL= 0T^ = 14ki2
lB
SOpA
Now, suppose that we apply a steady bias
current of, say, 70|jA and superimpose on
this a signal that varies above and below this
value, swinging through a total change of
lOOpA (i.e., from 20pAto 120pA). Fig. 4.15
shows that this produces a base-emitter voltage change of O05V.
The input resistance seen by this smallsignal input current is given by:
= change in VBE = Vbe
change in lB
lb

t
AIb= 100MA

AVbe = 0.05V
Base-emitter voltage, VBE (mV)
Fig. 4.15 Using the input characteristic to determine the small signal (a.c.) input resistance
of a transistor connected in common emitter mode.
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Fig. 4.16 Input and output currents and voltages in a common emitter amplifier stage.
CURRENT GAIN
The current gain produced by an amplifier
is the ratio of output current to input current.
In the case of a transistor operating in common emitter mode, the input current is the
base current, lB, whilst the output current is
the collector current, t
Fig. 4.16 shows the input and output currents and voltages for a common emitter
amplifier stage. The magnitude of the current produced at the output of the transistor
is equal to the current gain, A,, multiplied by
the applied base current, lB. Since the output
current is the current flowing in the collector,
lc, we can deduce that:
lc = Ai x 1B
Fig. 4.17 shows
how this current
source appears between the collector
and emitter. Once

'c

]

Output

(S
Aj X lB

Fig. 4.17 E.quivalent output current source
in a common emitter amplifier stage.

(mA)

005V
soon
lOOpA
It is worth comparing this value with the
previous value. The appreciable difference is
entirely attributable to the shape of the input
characteristic!
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Fig. 4.14 Using the input characteristic to determine the larg,e
signal (d.c.) input resistance of a transistor connected in
common emitter mode.
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'b = 50mA
Base current lB (Ma)
Fig. 4.18 Using the transistor's transfer characteristic to determine the large signal (d.c.) current gain produced by a transists-w it ±1 s> s- f t> ri (it . - / \ tn ttt rs t-r c> tti I f for t-yt fi/i O
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Table 4.2 Measured values for Assignment 4.1.1

again, the current source is not a discrete
component - it appears inside the
transistor.
The transistor's transfer characteristic can
be used to predict the current gain of a
transistor amplifier stage. Since the transfer characteristic is linear, the current gain
remains reasonably constant over a range of
collector current.
Fig. 4.18 shows a typical transfer characteristic in which the transistor is operated
with a base current Ib, of 50)iA. This current
produces a collector current, 1c, of 2.5mA.
The current gain corresponding to these
steady (d.c.) values will be given by:

OV

Vbe
(V)
Ib
(mA)

0 5V

0-65V

0 6V

i d * »1

0 8V

0 85V

4. Use the results from Table 4.2 to plot a
graph showing base current (1b) plotted
against base-emitter voltage (VBE).
5. Use the graph to determine the large
signal (d.c.) input resistance of the transistor (Vbe/'b) when VBE is OTV.
6. Use the graph to determine the small
signal (a.c.) input resistance of the transistor (AVbe/AIb or VtA) when VBE is
OTV.
7. Connect the circuit shown in Fig. 4.21
using a lOOpA d.c. current source to
supply base current to the transistor.
8. Switch on the power to your circuit and
measure the collector current flowing.
Record the value of collector current in
Table 4.3.
9. Repeat steps 7 and 8 using source
currents of 200pA, 300nA, 400|jA,
500(oA, and 600(iA.' Measure and
record the collector current for each
value of applied base current.
10. Use the results from Table 4,3 to plot
a graph showing collector current (lc)
plotted against base current (Ib).
11. Use the graph to determine the large
signal (d.c.) current gain of the transistor
(1c/Ib) when lc is SOmA.
12. Use the graph to determine the small
signal (a.c.) current gain of the transistor
(AIc/AIb = I A) when Ids 50mA.

1 0U

a 2v

Fig. 4.20 Circuit for Assignment 4.1.1
(input characteristic).

Practical assignment 4.1:
Transistor characteristics
In this practical assignment, using Electronics Workbench, you will investigate the
input and transfer characteristics of a typical
silicon transistor.

i
0U

i d* »1
1 00HA

Objectives:
4.1.1 To plot the input characteristic graph
for a silicon transistor when connected
in common emitter configuration.
4.1.2 To plot the transfer characteristic
graph for a silicon transistor when
connected in common emitter configuration.
4.1.3 To determine the large and small
signal input resistance and current
gain for a silicon transistor operating
in common emitter configuration.

0.75V

0

2. Switch on the power to your circuit
and measure the base current flowing.
Record the value of base current in
Table 4.2.
3. Repeat steps 1 and 2 using battery voltages of 0-625V, 0-65V, 0-675V, 0-7V,
0'725V and 0'75V. Measure and record
the collector current for each value of
applied base-emitter voltage.

Jc = 2^mA =
^
lB
50 pA
Mow, suppose that we apply a steady bias
current of, say, 50pA and superimpose on
this a signal that varies above and below this
value, swinging through a total change of
40|iA (i.e., from 30pA to 70pA). Fig. 4.19
shows that this produces a collector current
swing of 2mA.
The small-signal a.c. current gain is given
by.
_ change in lc _ 'c _ 2mA _ ^
change in lB
lb
40pA
Mote that this value is the same as the
large-signal (d.c.) value.

0-7V

Fig. 4.21 Circuit for Assignment 4.1.2
(transfer characteristic).

Conclusions:
To what extent have the objectives for
this assignment been met? Comment on

Table 4.3 Measured values for Assignment 4.1.2
Ib(PA)

0

lc (mA)

0

100

200

300

400

500

600

Instructions:
1. Connect the circuit shown in Fig. 4.20
using a 0-6V battery to supply base voltage to the transistor.
the shape of the graphs. Are these what
you would have expected? If not, why not?
Comment on the large and small signal
values of input resistance. Are the values
similar? What range of base input current
would be sensible for this device (assuming
linear operation)? Comment on the large
and small signal values of current gain. Are
the values similar?

<
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o
c
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3
o
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TRANSISTORS AS
SWITCHES
Conventional
electromechanical
switches and electromagnetic relays will
only operate at relatively slow speeds. In
practice most electronic circuits demand
switching speeds that are many orders of
magnitude faster than can be achieved
with these types of switch. Before going
further, it is worth considering the
properties that we would require an "ideal"
switch to have.

Alc = 2mA

A

= 40|JA

Base current, Ig (pA)
g. 4.19 Using the transistor's transfer characteristic to determine the small signal (a.c.)
irrent gain produced by a transistor connected in common emitter mode.
58

PROPERTIES OF AN
IDEAL SWITCH
An ideal switch would operate instantaneously, changing from its "off state to
its "on" state in zero time. In its "off state,
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Conversely, when no base current is applied (e.g., when the base itself is connected to ground) the transistor will not
Transistor
Relay
pass any collector current. In this condition
(electromagnetic) (solid state)
the transistor is said to be cut off and the
collector-emitter voltage (VCE) will rise to
10ns
20ms
approximately the same as the supply voltage (Vcc). Almost no voltage will then be
dropped across resistor R2.
The action of this circuit is thus equiv10MHz
50Hz
alent to that of a switch connected between
the collector and emitter. When the switch
is "closed", the transistor is saturated and
all of the supply voltage appears dropped
across resistor R2. When the switch is
o sn
OObii
"open", the transistor is "cut-off and no
voltage is dropped across resistor R2. The
transistor switch is operated by a small
> 1 Mil
> 10OMfi
current (typically less than 1 mA).
Practical assignment 4.2:
The transistor as a switch
150V
500V
In this practical assignment you will investigate the behaviour of a simple transistor switching circuit.
5A
2A
Objectives:
4.2.1 To investigate the switching action of a transistor.
4.2.2 To demonstrate the use
of an l.e.d. (light emitting
diode) indicator.
1 kft
Instructions:
1. Connect the circuit shown in
UC1
Fig. 4.23.
10V
Al
2. Switch on the power to your
5V =^n
circuit. Measure and record
the current flowing with the
switch ("1" on your keyboard) in both positions.
3. Connect the circuit shown in
Rg. 4.24. In this circuit, the
ammeter is replaced by a light
Fig. 4.23 Circuit for Assignment 4.2.1.
emitting diode connected in
series with a 470fl resistor.
4. Switch on the power to your
4700
circuit. Observe the l.e.d. with
the switch in both positions
(note that the diode symbol will appear darker when
1 kO
/ ideal
illuminated).
U1
Conclusions:
10y
=^n
ideal
To what extent have the objecsw
tives for this assignment been met?
Can you explain the action of the
circuit in your own words (remember that collector current will only
flow when base current is applied)?
In a practical application, the keyboard operated switch would be
replaced by circuitry that either produces a
Fig. 4.24 Circuit for Assignment 4.2.2
small current or does not produce any curwith the ammeter replaced by an l.e.d.
rent. With this in mind, can you suggest a
indicator and series resistor.
practical application for the circuit?

Table 4.4 Typical characteristics of switching devices
Characteristic

Ideal

Switching time
{off-on and
on-off)

zero

Maximum
switching rate
(operations
per second)

infinite

"On" state
resistance

zero

"Off" state
resistance

infinite

Maximum "off"
state voltage

infinite

Maximum "on"
current

infinite

the switch should have an infinite resis
tance and be capable of withstanding an
infinite voltage applied to the open switch
contacts without breakdown, in its "on"
state, the switch should have zero resistance and be capable of passing an infinite
current.
Whilst these characteristics may sound
impossible to achieve, solid-state devices
do go a long way towards satisfying even
the most demanding of practical requirements (see Table 4.4).
SATURATION AND
CUT-OFF
Before we take a look at a simple transistor switching circuit it is worth considering
two extreme cases of transistor switching
operation; saturation and cut-off.
Fig. 4.22 shows a simple transistor
switching circuit. The input current is
applied to the base (via resistor Rl) and the
output (i.e., the switched current) flows in
the collector (via resistor R2). Provided the
current gain is sufficient, the transistor will
be driven into saturation when a relatively
small base current is applied. In this
condition, the collector-emitter voltage
(Vce) will fall to virtually OV (in practice the
saturated collector-emitter voltage, VcEsat,
for a typical silicon transistor will be of the
order of 200mV). Almost the entire supply
voltage (Vcc) will then appear dropped
across resistor R2.

+V,cc
'c "
Fig. 4.22 A simple transistor switch.

R2
TR1
1

I'b
R
o—*—WA-

VCE

Output

Input
o—
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AMPLIFIERS
Many different types of amplifier are
found in electronic circuits. Before we1
explain the action of simple transistor
amplifiers in detail, it is worth introducing some of the terminology applied to
amplifier circuits in general;
A.C. coupled amplifiers
In a.c. coupled amplifiers, stages are
coupled together in such a way that d.c.
levels are isolated and only the a.c. components of a signal are transferred from
stage to stage.
D.C. coupled amplifiers
In d.c. (or direct) coupled amplifiers,
stages are coupled together in such a way
that stages are not isolated from d.c.
59

Voltage gain

A max
0.707Avmax

Bandwidth

*2

Frequency

Fig. 4.25 Amplifier frequency response.
potentials. Both a.c. and d.c. signal components are transferred from stage to
stage.
Large-signal amplifiers
Large signal amplifiers are designed to
cater for appreciable voltage and/or current levels (typically from IV to 100V, or
more).
Small-signal amplifiers
Small signal amplifiers are designed to
cater for low level signals (normally less
than IV and often much smaller).
Wideband amplifiers
Wideband amplifiers are capable of
amplifying a very wide range of frequencies, typically from a few tens of Hz to
several MHz.

current and is measured in ohms. Note that
this impedance is internal to the amplifier
and should not be confused with the impedance of the load.
Frequency response
Frequency response is usually specified in
terms of the upper and lower cut off frequencies of the amplifier. These frequencies
are those at which the output power has
dropped to 50 per cent (otherwise known as
the - 3 dB points) or where the voltage gain
has dropped to 70-7 per cent of its mid-band
value. Fig. 4.25 shows the typical frequency
response of an a.c. coupled amplifier. The
upper and lower cut-off frequencies are 7z
and f, respectively.
Bandwidth
The bandwidth of an amplifier is usually
taken as the difference between the upper
and lower cut off frequencies (see Fig. 4.25).

Low-noise amplifiers
Low-noise amplifiers are designed so
that they contribute negligible noise (signal
disturbance) to the signal being amplified.
These amplifiers are usually designed for
use with very small signal levels (usually
less than 1 OmV, or so).

Phase shift
Phase shift is the phase angle between
the input and output voltages measured
in degrees. The measurement is usually
carried out in the mid-band where, for most
amplifiers, the phase shift remains relatively
constant.

Gain
One of the most important parameters
of an amplifier is the amount of amplification or gain that it provides. Gain is simply
the ratio of output voltage to input voltage,
output current to input current, or output
power to input power. These three ratios
give, respectively, the voltage gain, current
gain, and power gain. Thus:

BIAS AND LINEARITY
A requirement of most amplifiers is that
the the output signal should be a faithful copy of the input signal, albeit somewhat larger in amplitude. Other types of
amplifier are "non-linear", in which case
their input and output waveforms will not
necessarily be similar. In practice, the de-

gree of linearity provided by an amplifier
can be affected by a number of factors
including the amount of bias applied and
the amplitude of the input signal.
It is also worth noting that a linear
amplifier will become non-linear when the
applied input signal exceeds a threshold
value. Beyond this value the amplifier is
said to be "over-driven" and the output will
become increasingly distorted if the input
signal is further increased.
In general, the optimum value of bias for
a linear amplifier is that value which ensures that the active devices are operated
at the mid point of their transfer characteristics. In practice, this means that a static
value of collector current will flow even
when there is no signal present.
Furthermore, the collector current will
flow throughout the complete cycle of an
input signal (i.e., conduction takes place
over an angle of 360°). At no stage will the
transistor be saturated nor will it be cut-off
(see earlier).
This mode of operation is referred to as
"Class-A". Other classes of operation ("B"
and "C") offer improved efficiency but at
the risk of significantly increased distortion.
In Electronics from the Ground Up, we
shall restrict our investigation of amplifier
circuits to Class-A stages.
TRANSISTOR
AMPLIFIER CIRCUITS
Fig. 4.26 shows a simple Class-A common emitter amplifier circuit. The signal is
applied to the base terminal of the transistor via a coupling capacitor, Cl. This
capacitor removes the d.c. component of
any signal applied to the input terminals
and ensures that the base bias current
delivered by resistor R1 is unaffected by
any device connected to the input. Resistor R2 forms the collector load for the
amplifier stage and feeds d.c. current to the
collector of the transistor. Capacitor C2
couples the signal out of the stage and also
prevents d.c. current flow from appearing
at the output terminals. The stage offers a
modest voltage gain (80 to 120 typical)
with an input impedance of approximately
lk5n and an output impedance of around
20kn.
In order to stabilise the operating
conditions for the stage and compensate
for variations in transistor parameters, base
bias current for the transistor can be
derived from the voltage at the collector
(see Fig. 4.27). This voltage is dependent
on the collector current which, in turn,
depends upon the base current. A negative
feedback loop thus exists in which there is

Vou,
voltage gam = -rj—
'in
.
.
lout
current gam = -j—

+

V-

R2

Pout
and power gam = -p—
'in
Input impedance
Input impedance is the ratio of input voltage to input current and it is expressed
in ohms. The input of an amplifier is normally purely resistive (i.e., the reactive component is negligible) in the middle of its
working frequency range (i.e., the mid-band)
and hence, in such cases, input impedance
is synonymous with input resistance.
Output impedance
Output impedance is the ratio of opencircuit output voltage to short-circuit output
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C2

R1

1]|

o

C1
•HIP
Input

Output
TR1
-O 0V

Fig. 4.26 Basic Class-A common emitter amplifier stage.
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R3
R1
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TR1
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TR1

R2
R4

C2

O OV
O OV
Fig. 4.29 An improved common emitter amplifier stage.

Fig. 4.27 A practical common emitter transistor amplifier.
a degree of self-regulation. If the collector
current increases, the collector voltage will
fall and the base current will be reduced.
The reduction in base current will
produce a corresponding reduction in
collector current to offset the original
change. Conversely, if the collector current
falls, the collector voltage will rise and the
base current will increase. This, in turn, will
produce a corresponding increase in
collector current to offset the original
change.
The negative feedback path in Fig. 4.27
provides feedback that involves an a.c. (signal) component as well as the d.c. bias. As
a result of the a.c. feedback, there is a
slight reduction in signal gain. The signal gain can be increased by removing
the a.c. signal component from the feedback path so that only the d.c. bias component is present. This can be achieved
with the aid of a bypass capacitor as shown
in Fig. 4.28.
The value of bypass capacitor, C2, is
chosen so that the component exhibits a
very low reactance at the lowest signal
frequency when compared with the series
base bias resistance, R2. The result of
this potential divider arrangement is that
the a.c, signal component is effectively
bypassed to ground.
Fig. 4.29 shows an improved form of
transistor amplifier in which d.c. negative
feedback is used to stabilize the stage and
compensate for variations in transistor
parameters, component values and tem-

lc(mA)
lB = 40 |JA
V

CC
L

r

= 30 pA
//
\f

Operating point
/

'CQ "
lR = 10 pA

Pcq

perature changes. Resistors R1 and R2
form a potential divider that determines the
d.c. base potential, Vs. The base-emitter
voltage (VBE) is the difference between the
potentials present at the base (VB) and
emitter (Vg). The potential at the emitter is
governed by the emitter current (y. If this
current increases, the emitter voltage (Ve)

R3
R2

W^-f—w
C1
H
Input

C2

CC

VCE(V.

Fig. 4.30 Operating point and quiescent values shown on the load line for a bipolar
transistor operating in common emitter mode.

+v cc

R1

V

C3

I
Output
TR1

will increase and, as a consequence VBE will
fall. This, in turn, produces a reduction in
emitter current which largely offsets the
original change. Conversely, if the emitter
current decreases, the emitter voltage (Vg)
will decrease and VBE will increase (remember that Vb remains constant). The increase
in bias results in an increase in emitter current compensating for the original
change.
PREDICTING
PERFORMANCE
The a.c. performance of an amplifier
stage can be predicted using a load line
superimposed on the relevant set of output characteristics. For a bipolar transistor operating in common emitter mode
the required characteristics are lc plotted
against VCE. One end of the load line
corresponds to the supply voltage (Vcc)
whilst the other end corresponds to the
value of collector or drain current that
would flow with the device totally saturated.
In this condition;

O0V
Fig. 4.28 Improved version of Fig. 4.27.
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where RL is the value of collector or drain
load resistance.
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lc(mA)

l 0 0k 0

lB = 40 pA

Ikrt
ieu

ideal

CC
lg = 30 pA
Operating point

m

Input (base current)
signal
lB = 20 pA

CO
I

Fig. 4.32 Circuit for Assignment 4.3 with
the voltmeter connected to read the value
of V(if;.

lg = 10 pA

v

cc

v

ce(v)

1 00kO

1 kO
10W

i dei1
Output (collector current)
signal
Fig. 4.31 Input (base current) and output (collector current) waveforms superimposed on
Fig. 4.30.
4.3.4 To measure the voltage gain and
Fig. 4.30 shows a load line superimphase shift produced by a single-stage
posed on a set of output characteristics
Class-A common emitter
for a bipolar transistor operating in comamplifier,
mon emitter mode. The quiescent point (or
4.3.5 To observe the effect of
operating point) is the point on the load line
over-driving an amplifier
that corresponds to the conditions that exist
stage.
when no-signal is applied to the stage. In Fig.
4.30, the base bias current is set at 20pA
Instructions:
so that the quiescent point effectively sits
1. Connect the circuit shown
roughly halfway along the load line. This
in Fig. 4.32. The voltmeter
position ensures that the collector voltage
is to be connected so that it
can swing both positively (above) and negawill indicate the base-emittively (below) its quiescent value (Vcq).
ter voltage (VBE) for the
Fig. 4.31 shows the effect of superimpostransistor.
ing an alternating base current (of 20pA
2. Measure and record the
peak-peak) to the d.c. bias current (of 20pA).
base-emitter voltage (Vbe)
The corresponding collector current signal
in Table 4.5.
can be determined by simply moving up and
3. Connect the circuit shown in Fig. 4.33.
down the load line (as shown).
The voltmeter is to be connected so that
it will indicate the collector-emitter voltPractical assignment 4.3:
age (Vce) for the transistor.
Single-stage amplifier
4. Measure and record the collector-emitIn this assignment you will investigate the
ter voltage (Vce) in Table 4.5.
behaviour of a single-stage Class-A common
5. Use the measured values of Vbe and Vce
emitter amplifier.
to calculate the values of base current
(la) and collector current (lc). (RememObjectives:
ber that Ib and lc flow in the 1 OOkii and
4.3.1 To investigate the action of a
Ikfl resistors, respectively. You can apsingle-stage Class-A common emitter
ply Ohm's Law to determine the current.
amplifier.
The voltage dropped across the 1 OOkil
4.3.2 To determine the d.c. operating condiresistor will be 10V minus Vbe whilst that
tions for a single-stage Class-A comdropped across the Ikfi resistor will be
mon emitter amplifier.
10V minus Vce (from KirchhofFs Volt4.3.3 To use an oscilloscope to obtain
age Law).
waveforms for a single-stage Class-A
6. Connect the circuit shown in Fig. 4.34.
common emitter amplifier.
Set the waveform generator and oscilloscope controls as shown in Fig. 4.35.
Table 4.5 D.C. operating conditions in
Assignment 4.3.
Measured value of
base-emitter voltage, VBE
(volts)
Measured value of
collector-emitter voltage,
Vce (volts)
Calculated value of
base current, Ib (pA)
Calculated value of
collector current, lc (mA)
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Fig. 4.33 Circuit for Assignment 4.3 with
the voltmeter connected to read the value
ofV(F,

■ i 00kn

lkn

IfZLJ

ideal

10V

Fig. 4.34 Single-stage Class-A common
emitter amplifier (Assignment 4.3).
7. Display the input and output waveforms
on a common time scale (you might like
to sketch these). Determine the phase
difference (in degrees) between the input and output signals (remember that
a complete cycle is equivalent to a
phase shift of 360°).

FREHUEMCV ll
OUTV CVCLE |S0
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IV/Ta B/ft j ft/BI
CHAMNEL 0
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I AC || B || DC I
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Fig. 4.35 Waveform generator and oscilloscope settings for Assignment 4.3.
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f/g. 4.36 Two-stage Class-A common emitter amplifier (Assignment 4.4).
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for the stage? Can you explain why the
output signal becomes distorted when this
value of input is exceeded? How could the
distortion be reduced?
MULTISTAGE
AMPLIFIERS
Multistage amplifiers can be used to
provide significantly higher values of
voltage gain. Signals can be coupled from
(S
GROUND
TRIGGER
EDGE ESJ ^
LEVEL ["0 00
ruimnnran
CHANNEL B

TIME BMS
50ns /d
00
POS
V/TIB/A A/B
CHANNEL A
1 nV/Div
V P 0 S | 14 0 ai V POS hi .60
I AC | 0 M DC |
IA C || 0 | D C j (mI
Fig. 4.37 Waveform generator and oscilloscope settings for Assignment 4.4.
stage to stage (the output of one stage
8. Use the oscilloscope to measure the
peak-peak values of the input and outfeeding the input of the next) using
put waveforms. Hence determine the
capacitors or transformers (the former
voltage gain of the stage.
being more common). Stages are effec9. Try increasing the amplitude of the
tively connected in tandem (one stage after
input signal until the output waveform
another) using common supply (Vcc) and
becomes noticeably distorted. You
ground (OV) connections. Note that in
might like to sketch the resulting output
practical circuits it is usually necessary to
waveform.
decouple the supply rail in order to avoid
unwanted
feedback of signals carried on
Conclusions:
the supply rail. A suitably large value of
To what extent have the objectives for this
capacitor connected from Vcc to ground
assignment been met? Can you explain, in
usually satisifies this requirement.
your own words, how the circuit works?
Comment on the d.c. operating conditions.
Practical assignment 4.4:
Are these what you would expect? Comment
Two-stage amplifier
on the voltage gain produced by the stage.
in this assignment you will investigate the
Can you explain why the stage produces a
behaviour of a two-stage Class-A common
phase shift of 180°? What would you consider should be the maximum input signal
emitter amplifier.

12V

NT.) 12V

ideal
—H—
ideal
—►h-

2200
= = 470mF = = 470mF ^a ideal TaT

ideal
—H—
ideal
—H—

4 7 0)aF =^= 4 7 0mF -5^ ideal ||
2200

Objectives:
4.4.1 To investigate the action of a
two-stage Class-A common emitter
amplifier.
4.4.2 To determine the d.c. voltages (under driven conditions) for a two-stage
Class-A common emitter amplifier.
4.4.3 To use an oscilloscope to obtain
waveforms for a two-stage Class-A
common emitter amplifier.
4.4.4 To measure the voltage gain and
phase shift produced by a two-stage
Class-A cbmmon emitter amplifier.
Instructions:
1. Connect the circuit shown in Fig. 4.36.
Set the waveform generator and oscilloscope controls as shown in Fig. 4.37.
2. Use the voltmeter to measure and
record the voltages (under driven conditions) at the collector and emitter of
each transistor relative to ground.
3. Display the input and output
waveforms on a common time scale
(you might like to sketch these).
Determine the phase difference (in
degrees) between the input and output
signals (remember that a complete
cycle is equivalent to a phase shift of
360°).
4. Use the oscilloscope to measure the
peak-peak values of the input and output waveforms. Hence determine the
voltage gain of the stage.
Conclusions:
To what extent have the objectives for
this assignment been met? Comment on
the d.c. voltages. Are these what you would
expect? Are they identical for each stage?
Comment on the voltage gain produced by
the circuit. How does this compare with the
voltage gain for a single-stage amplifier?
Can you explain why the stage produces a
phase shift of 360° (or 0°)?
BRAIN TEASER
This month's challenge for those of
you .who are using the full Electronics
Workbench package is to design an a.c.
coupled Class-A common emitter amplifier
with the following specifications:
Voltage gain = 2
Overall phase shift = 18(1
Supply voltage = 10V
Hint: use the circuit shown in Fig. 4.29. In
this circuit, if capacitor C2 is omitted, the
voltage gain will be approximately given by
the ratio of resistors R3 to R4. Operate the
transistor TR1 with lc = 2mA and choose
values for resistors R1 and R2 that will
produce a voltage of between 1-7V and 2V
at the base of TR1.
Test your solution using Electronics
Workbench.
Answer to last month's Brain
Teaser
Last month's Brain Teaser involved the design of a full-wave
power supply that provides equal
but opposite output voltages with a
common earth (0V) connection. The
circuit should incorporate smoothing and each output voltage is to be
stabilised using a parallel-connected
5V Zener diode. Fig. 4.38 shows one
solution arrived at using the full
version of Electronics Workbench.

Fig. 4.38 Solution to last month's brain teaser.
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Special Review

CAPTOR-VAT ED!

TERRYde VAUX-BALBIRNIE
Don't cough and choke - remove those
harmful fumes. Terry extracts the
truth about the benefits of using a
fume captor when carrying out
soldering operations.

Almost anyone constructing electronic
circuits will need to solder at times.
Unfortunately, those who do this regularly
may breath in excessive amounts of fumes.
Both solder and flux produce various
chemical substances when heated - either
in the form of gases or as suspended solid
particles - and several of these can be
harmful to health. Good ventilation will
help but will not completely solve the
problem.
Those who solder professionally - that is,
people employed in commercial premises are protected by the COSHH (Control of
Substances Hazardous to Health) regulations (1988). These place a duty on
the employer to ensure that any exposure of employees to harmful substances
is prevented or at least adequately
controlled.
All soldering irons installed in most
commercial premises will therefore be fitted
with fume extraction equipment. This normally consists of a rigid tube attached to
the side of the soldering iron connected
through a flexible tube to a filter and air
pump.
JUST A MINUTE
It would be ideal for the amateur to have
this type of equipment available at home.
It would also prevent the whole house
smelling of "electronics". However, it is
generally beyond the means of the average
amateur - a self-contained fume extraction soldering station would cost several
hundred pounds. I was given the oppostunity to try an inexpensive alternative the Solder Fume Captor from Light Soldering Developments in Croydon.
The Solder Fume Captor is a freestanding mains-operated unit containing a
fan which draws air through an activatedcarbon filter at the rate of 2-64 cu.m/min.
The idea is to place the device close (30cm
or less) to the work. The filter traps the
solid particles and absorbs the gases so,
providing it is replaced regularly, the air
emerging from the rear is almost totally
free of tarry deposits and odour."
The carbon filter is replaced by first
removing the front cover. This is held by
two fixings which need to be turned slightly
using a coin. The old filter is discarded and
a new one placed in position. The cover is
then replaced - a one-minute job.
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BREA THTA KING
I try to hold my breath while making a
soldered joint - especially when doing close
work. If I don't, the fumes can make me
cough and choke for hours afterwards.
I found that with the Captor running, I
could work continuously and comfortably.
Moreover, the house did not smell of fumes
afterwards. The Solder Fume Captor differs from fan-driven domestic devices in
actually removing' the fumes rather than
simply covering them up with a pleasant
smell.
The Captor is effective, runs quietly and
consumes only 18W of power. Overseas
readers may like to know that it is also

available in a 115V version. I would recommend it to any amateur - especially one
who finds soldering fumes irritating or who
does a lot of work.
People suffering from asthma, bronchitis
and other breathing problems will find it of
particular benefit. It would also be useful
to schools and colleges - a dozen soldering irons all operating at once can be extremely unpleasant. Possibly two students
could share one unit.
At the time of writing, the Solder Fume
Captor costs £54.94 plus VAT. This includes three spare filters. Additional filters
cost £9.92 for a pack of- five. These are
all available direct from the manufacturer
on a cheque-with-order basis. Carriage is
charged for at cost - it would be wise
to telephone for the latest prices before
ordering.
For more information contact:
Light Soldering Developments Ltd.,
Dept EPF, Spencer Place. 97-99
Gloucester Road, Croydon, Surrey,
CRO 2DN. Tel: 0181-689 0574. Fax:
0181-689 0090.

fl

• v.. or I

Solder Fume Captor from Light Soldering Developments.
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VIDEOS

ON

ELECTRONICS

A range of videos designed to provide instruction on electronics theory. Each video gives a sound introduction and grounding in a specialised area of the subject. The tapes make learning both easier and more enjoyable than pure textbook or
magazine study. They are proving particularly useful in schools, colleges, training departments and electronics clubs as well
as to general hobbyists and those following distance learning courses etc.
VT201 to VT206 is a basic electronics course and is designed to be
Now for the digital series of six videos. This series is designed to
provide a good grounding in computer technology.
used as a complete series, if required.
VT301 54 minutes. Digital One; Gates begins with the basics as you learn
VT201 55 minutes. Part One; D.C. Circuits. This video is an absolute must for
about seven of the most common gates which are used in almost every digital
the beginner. Series circuits, parallel circuits. Ohms law, how to use the digital
circuit,
plus Binary notation.
Order Code VT301
multimeter and much more.
Order Code VT201
VT302
55
minutes.
Digital
Two;
Flip
Flops
will
further
enhance your
VT202 62 minutes. Part Two; A.C. Circuits. This is your next step in underknowledge of digital basics. You will learn about Octal and Hexadecimal
standing the basics of electronics. You will learn about how coils, transformers,
notation groups, flip-flops, counters, etc.
Order Code VT302
capacitors, etc are used in common circuits.
Order Code Vr202
54 minutes. Digital Three; Registers and Displays is your next step in
VT203 57 minutes. Part Three; Semiconductors. Gives you an exciting look VT303
obtaining a solid understanding of the basic circuits found in todays digital
into the world of semiconductors. With basic semiconductor theory. Plus 15
design. Gets into multiplexers, registers, display devices, etc.
different semiconductor devices explained.
Order Code VT203
Order Code VT303
VT204 56 minutes. Part Four; Power Supplies. Guides you step by step
VT304
59
minutes.
Digital
Four;
DAC
and
ADC
shows
you
how the computer
through different sections of a power supply.
Order Code Vr204
is
able
to
communicate
with
the
real
world.
You
will
learn
about digital to
VT205 57 minutes. Part Five; Amplifiers. Shows you how amplifiers work analogue and analogue to digital converter circuits.
Order Code VT304
as you have never seen them before. Class A, class B, class C, op.amps.
VT305 56 minutes. Digital Five: Memory Devices introduces you to the techetc.
Order Code VT205
nology used in many of todays memory devices. You will learn all about ROM
VT206 54 minutes. Part Six; Oscillators. Oscillators are found in both linear devices
and then proceed into PROM, EPROM, EEPROM, SRAM, DRAM, and
and digital circuits. Gives a good basic background in oscillator circuits.
MBM devices.
Order Code VT305
Order Code VT206
VT306
56
minutes.
Digital
Six;
The
CPU
gives
you
a
thorough
understanding
By the time you have completed VT206 you have completed the basic elecin
the
basics
of
the
central
processing
unit
and
the
input/output
circuits
used to
tronics course and should have a good understanding of the operation of basic
make
the
system
work.
Order
Code
VT306
circuit elements.
By now you should have a good understanding of computer technology and what
makes computers work. This series is also invaluable to the computer technician
VCR MAINTENANCE
to understand the basics and thus aid troubleshooting.
VT102 84 minutes: Introduction to VCR Repair. Warning, not for the
beginner. Through the use of block diagrams this video will take you
VT401 61 minutes. A.M. Radio Theory. The most complete video ever produced on
through the various circuits found in the NTSC VHS system. You will
a.m. radio. Begins with the basics of a.m. transmission and proceeds to the five
follow the signal from the input to the audio/video heads then from the
major stages of a.m. reception. Learn how the signal is detected, converted and
heads back to the output.
Order Code Vri02
reproduced. Also covers the Motorola C-QUAM a.m. stereo system.
VT103 32 minutes; A step-by-step easy to follow procedure for profesOrder Code VT401
sionally cleaning the tape path and replacing many of the belts in most
VT402 58 minutes. F.M, Radio 1. F.M. basics including the functional blocks of a
VHS VCR's. The viewer will also become familiar with the various parts
receiver. Plus r.f. amplifier, mixer oscillator, i.f. amplifier, limiter and f.m. decoder
found in the tape path.
Order Code VT103
stages of a typical f.m. receiver.
Order Code VT402
VT403 58 minutes. F.M. Radio Part 2. A continuation of f.m. technology from Part
1. Begins with the detector stage output, proceeds to the 19kHz amplifier, frequency
Each video uses a mixture of animated current flow in circuits plus
doubler, stereo demultiplexer and audio amplifier stages. Also covers RDS digital
text, plus cartoon instruction etc., and a very full commentary to get
data encoding and decoding.
Order Code VT403
the points across. The tapes are imported by us and originate from
VTSOl 58 minutes. Fibre Optics. From the fundamentals of fibre optic technology
VCR Educational Products Co, an American supplier.
through cable manufacture to connectors, transmitters and receivers.
(All videos are to the UK PAL standard on VHS tapes)
Order Code VTSOl
ORDERING: Add £1 p&p per order for UK orders. OVERSEAS ORDERS: Add £2 postage for countries in the
EEC. Overseas orders outside the EEC countries add £3 per tape airmail postage (or £5 per order surface mail
postage). All payments in £ sterling only (send cheque or money order drawn on a UK bank).
Visa and Mastercard orders accepted - please give card number, card expiry date and cardholder's address if different from the delivery address.
Orders are normally sent within seven days but please allow a maximum of 28 days - longer for overseas orders.
Send your order to: Direct Book Service, 33 Gravel Hill, Merley, Wimbome, Dorset BH211RW (Mail Order Only)
Direct Book Service is a division of Wimbome
1 Publishing Ltd., Publishers of Everyday with Practical
Electronics. Tel: 01202 881749. Fax: 01202 841692 _
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VIDEO MODULES
zr
DYNAMIC

NOISE LIMITER
ROBERT PENFOLD

Part Three

Your home videos will take on a whole new meaning if you build these low
cost modules. Professional presentations couldn't be easier!
You can tailor the controller to meet your own special needs and budget.
• Simple and Improved Faderse Horizontal and Vertical Wipers
• Video Enhancer • ^-Channel Audio Mixer
• Audio Dynamic Noise Limiter • System PSU
WE round-ofe this short series on
the design and construction of a
selection of Video Modules for
editing home videos with details for building a Dynamic Noise Limiter. We also
include details for a Simple Mains Power
Supply for driving the Modules,
The audio quality of camcorders and
video recorders varies considerably. Some
have monophonic sound with a rather
limited bandwidth and modest signal-tonoise ratio, while others have hi-fi stereo
sound.
The lower quality sound systems can certainly benefit from the use of a dynamic
noise limiter. This improves the apparent
signal-to-noise ratio using dynamic lowpass filtering.
A system of this type relies on the fact
that the background "hiss" is masked by
the main signal at high volume levels. It
is only at low volume levels that the noise
becomes intrusive. At high volumes it will
probably not be audible at all.
The basic idea is to have quite strong
lowpass filtering at low volume levels. This
gives some loss of audio quality, but because the tape "hiss" has a strong high
frequency content, it gives a large reduction in the background noise level. At

higher volume levels the lowpass filtering is
steadily reduced, and at the highest volume
levels it is removed altogether.
A fixed amount of lowpass filtering
would tend to give crescendos that were
lacking in impact due to the lack of
treble content. Dynamic filtering gives
what is subjectively an equal amount
of noise reduction, but with the full
bandwidth provided at high volume levels
the reproduced sound has much more
"sparkle" and impact.
SYSTEM
OPERATION
The block diagram for the Dynamic
Noise Limiter (D.N.L.) is illustrated in Fig.
20. The input signal is applied to a buffer
amplifier, and from here the signal is split
two ways. The main route is through a
voltage controlled lowpass filter (v.c.f.),
and then to the output via another buffer
amplifier.
The voltage controlled filter has a control which permits the minimum cut-off frequency to be set by the user. This effectively
operates as a noise reduction control. The
lower the cut-off frequency is positioned,
the greater the degree of noise reduction.

1 CUM
-Wn
BUFFER
AMPLIFIER

HIGHPASS
FILTER

*

V.C.F.

BUFFER
AMPLIFIER

AMPLIFIER

RECTIFIER
AND
SMOOTHING

D.C.
AMPLIFIER

I HttWt I
Fig. 20. Block diagram for the Dynamic Noise Limiter (DNL).
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Of course, using a lot of noise reduction
also gives a large loss of audio quality at
low volumes. This control therefore has to
be set for a frequency that gives the best
compromise between high noise reduction
on the one hand, and loss of audio quality
on the other.
A side chain is used to generate the control voltage which raises the cut-off frequency of the v.c.f. at high volume levels.
The first stage in the side chain is a highpass filter. The high frequency "hiss" is
masked more readily by high frequency
signals than by low or middle frequency
signals.
It is therefore necessary to make the unit
respond much more readily to treble signals than to bass or middle frequency signals. This avoids having strong bass signals raise the cut-off frequency, producing noticeable increases in the background
noise level.
If we did not do this, it would produce
some very odd sounds known as "breathing" effects. The highpass filtering makes
the unit very insensitive to low frequency
input signals, and eliminates the risk of
"breathing" effects.
The next stage in the side chain is an
amplifier which boosts the signal to an
adequate level to drive the subsequent
stage correctly. This is a rectifier and
smoothing circuit which produces a positive d.c. output voltage that is roughly
proportional to the amplitude of the audio
input signal.
This voltage is amplified slightly, and
then applied to the control input of the
v.c.f. Here it provides the required raising
and lowering of the cut-off frequency in
sympathy with changes in the input level.
CIRCUIT
OPERATION
The full circuit diagram for the Dynamic
Noise Limiter appears in Fig. 21. IC1 is
used as the input buffer stage, and this is
a simple operational amplifier voltage follower circuit.
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A dual transconductance operational
amplifier (IC2) is used as the basis of the
voltage controlled lowpass filter. The
configuration used is actually a form of
state variable filter, but in this case it is only
the lowpass filtering at the output of IC2b
which is utilized. This is a two stage filter
giving an attenuation rate of 12dB per
octave.
Each section of IC2 has a built-in emitter follower buffer amplifier. Resistors RIO
and RI6 are the load resistors for these
buffer stages.
Strictly speaking the filter is current
rather than voltage controlled. However,
simply adding a resistor (R26) in series
with the control input gives a current flow
that is roughly proportional to the input
voltage, and gives normal voltage control
of the filter. Rotary control VRI provides a
variable bias current to the control input of
the filter, and the minimum cut-off frequency can therefore be varied by means of
VRI.
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Component layout on the completed Dynamic Noise Limiter p.c.b.
Germanium diodes are used here because
they have lower forward voltage drops
than silicon types. Resistor R24 and
capacitor C13 are the smoothing network.
The attack time of the circuit is very short,
and although the decay time is much longer
it is still quite short.
The decay time has to be something of a
compromise. It needs to be short enough to
ensure that the unit responds rapidly to
changes in the input level, so that short
bursts of "hiss" are not produced during
very brief pauses in the input signal. On the
other hand, it must not be so short that the
input signal modulates itself and generates
significant amounts of distortion. R24 and
C13 have a time constant of approximately
5mS, which gives excellent results.

HIGH PA SS FtL TER
The highpass filter is a simple second order (12dB per octave) active type based on
IC3. It has the cut-off frequency at a little
over 2kHz. The output signal from IC3 is
amplified by an inverting mode amplifier
based on IC4.
Preset potentiometer VR2 enables the
closed loop voltage gain of IC4 to be varied
from just under three (9dB) at minimum
resistance, to a little over 10 (20dB) at
maximum resistance. This enables the unit
to operate properly with a reasonable
range of input levels.
The rectifier circuit is a simple half-wave
type based on diodes D1 and D2.

amplifier. Note that the CA3140E specified for ICS is an operational amplifier
that will work properly as a single supply d.c. amplifier. Most other operational
amplifiers need dual balanced supplies for
d.c. operation, and will not work properly
in the ICS position of this circuit.
For stereo operation the two channels
are normally processed separately. Therefore, if a stereo version of the unit is required it is merely necessary to build two
noise limiter boards, one for use in each
stereo channel. The current consumption
of one Dynamic Noise Limiter circuit is
approximately 8mA.
CONSTRUCTION
Details of the Dynamic Noise Limiter
printed circuit board component layout
and full size copper foil master are
provided in Fig. 22. This board is available
from the EPE PCS Service, code 919.
On the prototype an LM13600N
transconductance op.amp i.e. was used.

D.C. AMPLIFIER
The d.c. amplifier stage is built around
ICS and the closed loop voltage gain of this
non-inverting amplifier is only two (6dB);
its main purpose is to act as a buffer

0+12V
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120k
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u A 741
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II—(H SKI
| INPUT |
R3
100k
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LM1370Q
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|
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150p
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5K2

C6
220p

IC4
yA/il

C12
330n
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H
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15k
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10k
ICS
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330n
I
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Fig. 21. Complete circuit diagram for the Dynamic Noise Limiter (DNL) module
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but the LM13700N stocked by some
component suppliers is virtually identical
and will work just as well. The CA3140E
used for ICS has a PMOS input stage, and
it therefore requires the usual anti-static
handling precautions.
Take care not to overheat diodes Dl and
D2 when soldering them to the board. The
OA9I is a germanium device which is more
vulnerable to heat damage than a silicon
diode.
The polyester capacitors should be
printed circuit (p.c.b.) mounting types
having 7-5mm (0-3 inch) lead spacing.
Other types will not fit easily into this
component layout.
The hard wiring is also included in Fig.
22, and this is very straightforward. Phono
sockets are used for SKI and SK2 on the
prototype, but either or both of these can
be changed to a different type if it will fit in
better with your equipment.
A DJUST ME NT
When initially testing the unit it should
be connected between a suitably "hissy"
signal source and an amplifier/speaker so
that you can monitor the quality of the
output signal. Preset VR2 should be set for
minimum resistance (fully clockwise) initially. The front panel potentiometer VR1

COMPONENTS

guidance only

€16

DYNAMIC NOISE LIMITER
470n polyester
C3
Resistors
C4
220p radial elect. 10V
3k3
R1
See
150p ceramic plate
C5
R2, R3, R9,
220p ceramic plate
C6
100k (4 off)
R14
lOn polyester (2 off)
C8, C9
R4, R5, RIO,
TALK
47|j radial elect. 63V
C10
3k9 (5 off)
R16, R17
Page
330n polyester (2 off)
C12, C13
120k
R6
R7, R8, R12,
470 (4 off)
R13
Semiconductors
82k
R11
D1,D2
OA91 germanium signal
R15, R23,
diode (2 off)
15k (4 off)
R24, R26
IC1, IC3.
27k
R18
pA741 C op,amp (3 off)
IC4
33k
R19
LM13700N or
IC2
5k6
R20
LMI3600N
R21, R22,
transconducatance
R25, R27,
op.amp
10k (5 off)
R28
CA3140E op.amp
IC5
All 0-25W 5% carbon film
Potentiometers
VR1
100k rotary carbon, log
VR2
47k min. preset, horizontal
Capacitors
C1
C2, C7, C11

100g radial elect. 16V
10p radial elect. 25V (3 off)

Miscellaneous
SK1,SK2 Phono socket (2 off)
Printed circuit board available from the
fPf PCS Service, code 919: 8-pin i.e.
holder (4 off); 16-pin i.e. holder; control knob; connecting wire; single-sided
solder pins; solder etc.

Fig. 22. Dynamic Noise Limiter printed circuit board component layout,
wiring and full size underside copper foil master track pattern.
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should act rather like a treble tone control,
giving considerable control over the background noise level.
The amount of treble cut used is entirely
up to the user, but it is probably best to
settle for a relatively modest amount if the
programme source is mainly music. With
other sources a large amount of treble cut
might be preferred.
Although one might think that a high
degree of treble cut on low level signals
would make the action of the dynamic
noise limiter fairly obvious, in reality this
does not happen. Although human hearing
is very good at detecting imperfections in
sounds, it seems to be unable to detect
the widely varying cut-off frequency of a

dynamic noise limiter. It is therefore quite
acceptable to use a large amount of noise
reduction provided the loss of treble at low
volume levels is deemed acceptable.
With VR2 at minimum resistance it is
unlikely that the treble cut will be lifted
properly at high volume levels. Adjusting VR2 in a counter-clockwise direction should improve matters, giving a
"brighter" sound during the high volume
passages.
Using an excessive resistance will result
in the treble cut being lifted too readily,
giving a lot of "hiss" during quiet passages.
The optimum setting for VR2 is the highest
resistance that maintains the noise reduction during quiet passages.

IN USE
A Dynamic Noise Limiter is only used
during final playback. In a video context
this means that it will normally be connected between the audio output of the
video recorder and the audio input of the
television set or monitor. It should NOT he
used between a camcorder and a video recorder, or at any stage during the editing of
a tape.
A dynamic noise limiter is used during
final playback since this is where there is
the most noise to deal with, and the noise
limiter can have the greatest effect. The
unit should work with any "hissy" signal
source, such as a cassette deck playing old
recordings.

MAINS POWER
V
SUPPLY
V

—

Rower the Video Modules with this
simple stabilised 12V d.c. output design.
These video and audio processing circuits can be powered from a 12V battery, such as eight HP7 size cells in a plastic holder. This is not a particularly cheap
way of powering the circuits though, even
if only one or two are constructed. It would
be quite an expensive means of powering a
Video Controller incorporating several of
the modules featured here.
The simple Mains Power Supply circuit of Fig, 23 is a better way of powering the circuits. This provides a well stabilised and smoothed output at currents
of up to several hundred milliamps. It
can, therefore, supply a full set of these
video modules, plus stereo versions of the
Dynamic Noise Limiter and Audio Mixer,
and still have something in reserve for the
possible addition of further circuits at a
later date.
The circuit has full-wave rectification of
the push-pull variety, with smoothing supplied by capacitor C I. ICI is a monolithic
voltage regulator which provides regulation and electronic smoothing.

ON/OFF
Sla
240V

o
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o
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240V
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15V
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+12V
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o
o 15V
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>JA7812
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D2
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tOOn

C3 lOUTPUTSl
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X
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IEE469>6 1

Fig. 23. Suggested Mains Power Supply circuit. It is capable of driving a full set of
Video Modules.
The electronic smoothing provided by IC1
None of the modules require a paris therefore of greater importance than the
ticularly well stabilised supply, but in most
accurate regulation of the output voltage.
cases a well smoothed supply is needed.
C2 and C3 are decoupling capacitors. Their
Power supply board and mains transformer installed in a Video Controller case and
main purpose is to prevent 1C1 from
wired to one of the Fader modules.
becoming unstable.
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■
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CONSTRUCTION
Full details of the Mains Power Supply printed circuit board and wiring are
provided in Fig. 24, This board is available
from the EPE PCB Service, code 920.
An anti-surge fuse is used for FS1 and
not the more common "quickblow" variety
(which would tend to "blow" at switch-on
as electrolytic capacitor C1 charged up).
FS1 is mounted on the board via a pair of
20 millimetre fuse clips.
The voltage regulator IC1 is bolted to
the board using an M3 or 4BA screw and
fixing nut. If the supply is only used to
power two or three modules it is should not
be necessary to fit IC1 with a heatsink. If it
69

is used to power more than three modules it
would be advisable to fit IC1 with a small
finned heatsink.
Be careful to avoid errors when wiring up
the power supply, particularly when dealing with the dangerous mains wiring. If you
are in any doubt about tackling the mains
wiring you must seek the advice of a professionally qualified person.
A solder tag fitted under one of TPs
mounting bolts provides an Earthing point
on the case, which must be of all-metal
construction. It should also be a case which
has a screw fitting lid, not a clip-on type.
All the normal safety precautions should
be observed when dealing with the power
supply unit.
There are four pairs of output pins, but
there should be no difficulty in connecting
each set of pins to two or more modules if
the supply is used to power more than four
modules. Make sure that each module is
connected to the supply board with the correct polarity.
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FINALLY
The mechanical aspect of construction
must be varied to suit the particular modules used, and personal preferences. Probably most users will prefer slider controls
for the "Wipe" and "Fade" controls, while
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COMPONENTS
MAINS POWER SUPPLY
Capacitors
01
lOOOp radial
elect. 25V
02,03 lOOn ceramic
(2 off)

See
TALK
Page

Semiconductors
D1,D2 1N40021A 100V rectifier
diode (2 off)
101
pA7812 1A 12V positive
voltage regulator
Miscellaneous
T1
15VA mains transformer:
240V a.c. primary:
15V-0V-15V secondary
SI
rotary double-pole mains
switch
FS1
20mm 500mA anti-surge
fuse
Printed circuit board avaiable from
the EPE PCB Service, code 920; control knob: pair of 20mm fuse clips;
small finned heatsink: connecting wire:
single-sided solder pins: solder etc.
Approx cost
guidance only
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Fig. 24. Printed circuit board component layout, wiring and full size underside
copper foil master for the Mains Power Supply.
others (myself included) find these difficult
to use and prefer rotary controls.
If slider controls are used the unit must
be housed in a large case of the sloping
front variety. The slits for the potentiometers can be carefully cut and shaped
using needle files. This job needs to be done
very carefully if neat results are to be
produced.
If rotary potentiometers are preferred it
will still be necessary to opt for a fairly
large case. A typical Video Controller
having something like a Fader, a Wiper,
and an Audio Mixer will require a large
amount of panel space in order to accommodate the controls and sockets. A low-

profile 19 inch rack-mount case is just
about ideal, if not particularly cheap - see
photographs.
In theory it is possible to wire several
of the video boards in series, and then
operate any required "Fader", "Wiper", or
whatever. In practice this is not a good way
of working.
Feeding the video signal through a chain
of video boards results in the signal passing
through numerous stages, and inevitably
degrades the signal to a significant extent.
It is better if each unit is "patched-in" only
when it is actually going to be used, so that
the video signal is only processed by one
board at a time.
□

V
*

<t
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A Video Controller unit made up from some of the modules described.
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HART AUDIO KITS-YOUR VALUE FOR
MONEY ROUTE TO ULTIMATE HI-FI
HART KITS give you the opportunity to build the
MAINS LEADS AND ACCESSORIES
TECHNICAL BOOKSHELF
very best engineered hifi equipment there is. We keep a large range of IEC cordsets and dis- The Following are a Small Selection of the Books we
designed by the leaders in their field, using the tribution sockets for your HI-FI setup Send for our
Offer. Full Details are in our Free List.
best components that are available.
"THE ART OF LINEAR ELECTRONICS", John Linsley
lists for full details.
Every HART KIT is not just a new equipment acHood.
quisition but a valuable investment in knowledge,
Just Out! Hot Off the Press, the definitive electronics
and audio book by the renowned John Linsley Hood.
giving you guided hands-on experience of modern
HART AUDIO CABLES
300+ page book will give you an unparalleled
electronic techniques.
The HART range of cables has been chosen to This
insight into the workings of all types of audio circuits.
In short HART is your friend in the trade giving satisfy the most fastidous audiophile taste. We Learn
how to read circuit diagrams and understand
you. as a knowledgeable constructor, access to can offer these at extremely competitive prices amplifiers
how they are designed to give the best
better equipment at lower prices than the man in because we buy large quantities for our export sound. Theand
virtues and vices of passive and active
the street.
customers all over the World. All are priced per components are examined and there are separate
You can buy the reprints and construction manual metre. We will cut to any length you require.
sections covering power supplies and the sources of
for any kit to see how easy it fs to build your own
noise and hum. As one would expect from this writer
equipment the HART way The FULL cost can be 780-911 Super Low-Noise Signal Cable. Single the history and derivation of audio amplifier circuitry
credited against your subsequent kit purchase.
core double screened Audiophile signal cable. have an entire chapter, as does test and measureOur list will give you fuller details of all our Audio Features Linear crystal oxygen free high purity ment equipment.
illustrated this book is incredible value for
Kits, components and special offers.
copper construction with foamed polyethylene Copiously
the amount of information it contains on the much
insulation.
Screening
is
by
a
close
lapped
screen
neglected
field
as opposed to digital, elecAUDIO DESIGN 80 WATT POWER AMPLIFIER. with conductive thermoplastic sheathing. Overall tronics. Indeed ofit linear,
must be destined to become the
covered with blue soft matt finish PVC. Dia. standard reference for all who work, or are interested
6mm. Core to screen Capacitance llOpf/m. Per in. this field.
OFFER. With each book purchased you may
Metre
£8.98 SPECIAL
request a FREE extended index, written by the Author,
780-803 Speaker Cable. 322 srands 0-1 mm oxygen exclusively from HART.
£16.95
free copper. Flat Twin. Recommended up to 0-7806-0868-4
Don t forget most of our kits have reprints of articles by
40W/5mtrs. Tested & approved by John Linsley John
Linsley
Hood
that
you
can
purchase
separately.
Hood. Mtr
£8.42 "TOWERS' INTERNATIONAL TRANSISTOR
780-804 Giant Speaker Cable. 511/0.1. Up to SELECTOR". This will give you the specification, pin
£15.90 connections, case outline, manufacturer, equivalents
This fantastic John Linsley Hood designed 80W/10mtrs
and substitutes for over 27,000 European, American
amplifier is the flagship of our range, and the ideal RLH11 Reprints of latest articles
£1.80 and Japanese transistors Latest update 4 offers over
powerhouse for your ultimate hifi system. This kit K1100CM HART Construction Manual
£5.50 2,000 new entries plus surface mount cross index.
1990 432 Pages. 247 x 173.
is your way to get £K performance for a few tenths
0-572-01062-1
£19.95
of the cost!. Featured on the front cover of
★★★★★★★
"DIGITAL AUDIO AND COMPACT DISC
'Electronics Today International' this complete
TECHNOLOGY" 2nd Edition. Baert, Theunissen
stereo power amplifier offers World Class perforSPECIAL OFFER
and Vergult. (SONY Europe).
mance allied to the famous HART quality and ease
PRECISION Triple Purpose TEST
A thoroughly well written book covering the whole
of construction. John Linsley Hood's comments on
field
of recording media starting with the Phonograph
CASSETTETC1D.
seeing a complete unit were enthusiastic:- "The
right through to modern professional PCM digital
external view is that of a thoroughly professional Are you sure your tape recorder is set up to give its recording systems with particular and extensive
piece of audio gear, neat elegant and functional. best? Our latest triple purpose test cassette checks coverage on the compact disc. All aspects of the
This impression is greatly reinforced by the the three most important tape parameters without recording and reproduction processes are explained
with separate chapters on such things as compact
internal appearance, which is redolent of quality, test equipment. Ideal when fitting new heads.
both in components and in layout." Options A professional quality, digitally mastered test tape disc encoding and the use of cross interleave
Reed-Soloman error correction code (CIRC). This
include a stereo LED power meter and a versatile at a price anyone can afford.
is of course essential reading for engineers and
passive front end giving switched inputs using Test Cassette TCI D
Our price only £10.99 book
students involved in the field but its very low prices
ALPS precision, low-noise volume and balance
makes it ideal for the enthusiast of recorded music
controls. A new relay switched front end option
★★★★★★★
who wants to know more about the hidden processes
also gives a tape input and output facility so that
going on in his CD player.
for use with tuners, tape and CD players, or
1992/94 248 Pages. 247 x 190.
DISK-COUNT QiaAMcaL CD's.
indeed any other 'flat' inputs the power amplifier
0-7506-0614-2
£17.95
New Titles This Month
may be used on its own. without the need for any Top quality,Many
INTRODUCING DIGITAL AUDIO CD, DAT AND
Full
Digital
(DDD)
Compact
Disks
of
the
external signal handling stages. Slave' and great classical favourites. Like everyone else we SAMPLING 2nd Edition. Ian R. Sinclair.
For enthusiasts, technicians and students.
monobloc' versions without the passive input
stage and power meter are also available. All didn't like the idea of paying silly prices for CD's. Covers CD and DAT. Philips DCC and Sony Mini Disc,
After
a
long
search
we
have
now
located
a
source
of
the digital techniques involved are explained nonversions fit within our standard 420 x 260 x 75mm
case to match our 400 Series Tuner range. ALL six top quality classical recordings at prices that make mathematically.
Digital audio involves methods and circuits that are
power supply rails are fully stabilised, and the you suspect the quality - until you try them! Send for totally
alien to the technician or keen amateur who
complete power supply, using a toroidal trans- our list of titles.
has previously worked with audio circuits. This book
former. is contained within a heavy gauge
is intended to bridge the gap of understanding for
aluminium chassis/heatsink fitted with IEC mains HART PCB SOLDERING PRACTICE KIT the technician and enthusiast. The principles and
input and output sockets. All the circuitry is on Your chance to learn or try your soldering skills methods are explained, but the mathematical backprofessional grade printed circuit boards with on a real Hart printed circuit board! This kit ground and theory are avoided other than to state the
end product. This second edition has been updated
roller tinned finish and green solder resist on the
with a range of modern components, a to include sections on oversampling methods and
component ident side, the power amplifiers comes
typical
Hart
quality
PCB,
a
roll
of
the
correct
techniques. The opportunity has also been
feature an advanced double sided layout for grade of solder and your full learning guide. It bitstream
taken to add a glossary of technical terms.
maximum performance. All wiring in this kit is pre168 Pages. 217 x 138. 64 line drawings.
enables the enthusiast who is uncertain of his. 1992
terminated, ready for instant use!
ISBN 1870775 22 8
£7.95
K1100 Standard Amplifier Kit complete with IEC or indeed her, ability to put together and solder a "THE ART OF SOLDERING", R Brewster
mains lead and Hart Super Audiograde Silver printed circuit to try their hand first at minimum Absolutely essential reading for anyone who ever
cost.
Solder. Total cost of all parts is over £500.
picks up a soldering iron. Written from knowledge
Our Special Discount Kit Price
Only £395.21 The instructions explain the right technique and gained in a lifetime in the field, this is the first book
guide
even
an
absolute
beginner
through
the
K1100SA Super Audiophile Version with internal
ever solely devoted to this essential and neglected
wiring and capacitor upgrade
£449.01 seemingly daunting, but in fact very simple, art skill for all electronic enthusiasts. Covers everything
from the correct choice of soldering iron and solder
K1100M Monobloc Amplifier Kit
£261.20 of making a good soldered joint.
the correct procedures to follow with many illustraA large range of other options is available includ- The Hart Printed Circuit Board Soldering Prac- to
and practical exercises.
ing factory assembly and test. Full details are in tice Kit repcesents excellent value for money at tions
0-85935-324-3
£3.95
our free lists.
only £4.99.
"HOW TO USE OSCILLOSCOPES & OTHER TEST
Send or phone for your copy of our FREE List of these and many pther Kits & Components Enquiries from Overseas EQUIPMENT", R.A Penfold, 112 pages. 178 x 111.
Publ. 1989.
customers are equally welcome, but PLEASE send 2 IRCs if you want a list sent surface post, or 5 for Airmail.
Ordering is easy. Just write or telephone your requirements to sample the friendly and efficient HART
BP267
£3.50
service. Payment by cheque, cash or credit card A telephoned order with your credit card number will
Postage on Single Books is £1.50 except for The Art of Linear
get your order on its way to you THAT DAY.
Electronics.
Digital
Audio
and
Compact
Disc
Technology
and
Please add part cost of carriage and insurance as follows -INLAND Orders up to £20 - £1.50,
The Towers International Transistor Selector which are £3.50.
Orders over £20 - £3.50. Express Courier, next working day £10.
Two,
or
more,
books
are
only
£4.50.
any
size,
any
quantity.
OVERSEAS - Please see the ordering information with our lists.
QUALITY
AUDIO KITS

24 hr. SALES LINE ALL PRICES
INCLUDE
(0691)652894 UK/EC VAT
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TROUBLESHOOTING ANALOG CIRCUITS
Author
Robert A Pease
Price
£14.95 paperback edition 1993 (see note helow)
Publisher Newnes-Butterworlh ISBN 0 706 1632 6
Most readers of EPE will know just how few electronics books
are available between the "100 Best Projects for Beginners"
variety and the heavyweight mathematical tomes more suited to
university-educated professionals. Any publication which helps
to fill this gap is therefore most welcome, especially when it
contains the wealth of solid practical information contained in
this book.
Author Robert Pease is a senior engineer of vast experience
with National Semiconductor Corporation, and has been designing i.c.s and circuits and trouble-shooting customers" problems
for many years. With so much of his life spent at the "sharp end"
of the business, you name the problem and he's seen it. and here
he passes on his wealth of knowledge for the rest of us.
There are chapters covering the various kinds of components,
both active and passive, in fascinating detail. The advantages
and shortcomings of each are clearly explained. Various causes
and cures of real problems encountered through design and
manufacture are discussed in depth, many of these being surprising and far from obvious. Other chapters include working with
test equipment and useful design and testing techniques, often
with helpful practical circuits.
With so much information, you might think this book would
be "heavy" and loaded with difficult maths. Not so, there is
hardly a formula to be seen, and the author's humorous style
makes this a book you can even enjoy reading at bedtime!
Numerous points are illustrated with photographs, often with
amusing captions. "Use a big enough heatsink", he advises
beneath one showing a power transistor bolted to a motorcycle
cylinder head. "Spice printouts are almost always good for
something", suggests another in which he is lining the bottom of
a birdcage!
His distrust of computers is illustrated with a picture of him
hurling a particularly troublesome one from the third floor of a
car park. Incidentally, have you heard about the ultimate solarpowered night-light? Seems it doesn't need a battery, just a
12,000 mile extension lead!
This book is much more than just a guide to trouble-shooting.
Fascinating and fun to read, it will prove invaluable to beginners
and experts alike and should be in the library of every enthusiast.
If you've ever designed or built a circuit that failed to perform as
expected and you couldn't see why, the answer is probably here.
In the unlikely event that it isn't, you'll still have a most enjoyable read and your understanding of electronics and its problems
will undoubtedly be enhanced.
ANDY FLIND
Note: We are advised by the publisher that only the earlier edition at
£22.95 (paperback) is now available - ISBN 6 705 6 9499 8 - Ed.
THE CYBERSPACE LEXICON
Author
Bob Cotton and Richard Oliver
Price
£19.99
Publisher Phaidon Press ISBN07148 28262
The new Cyberspace Lexicon just brought out by Phaidon
Press is a book for all seasons. The word "lexicon" and its
sub-title "An illustration of terms from Multimedia to Virtual
Reality" could well indicate yet another drab reference book to
sit besides the dictionary on the bookshelf, but the reality is very
different.
This is an intensely exciting and stimulating book for anyone
remotely interested or involved in today's technology, and a
valuable introduction to multimedia for a novice. Excitingly
illustrated in striking colours and stylishly written with wit and
erudition, it could soon find a place on coffee tables as well as
being a valuable addition to the bookshelf of anyone who keeps
in touch with the rapid advances in science today.
Just what is Cyberspace? Herbert Marshall McLuhan foresaw
it alt in 1964:
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"Men are suddenly nomadic gatherers of knowledge,
nomadic as never before, informed as never before, free from
fragmentary specialism as never before - but also involved in
the total social process as never before; since with electricity
we extend our central nervous system globally, instantly
interrelating every human experience."
The book takes us through the "information explosion" that
has taken place this century and looks ahead to an even more
powerful technological and commercial drive to perfect systems
that will bring the means of receiving and transmitting information into every home "and even into every pocket".
Observing that a large proportion of the planet's business is
focused on the development of new cyberspace markets, the two
authors set out to provide a guide through the maze of these new
and emerging technologies.
"As media and telecommunications converge with computing
and with consumer electronics to create the cyberspace infrastructure. as concepts collide and catalyse, so the vocabulary
needed to deal with this phenomenon becomes polygot, even
pidgin." Hence the Lexicon - a key to this new vocabulary and
to the new medium of hypermedia and concept of cyberspace.
Arranged conveniently in alphabetical sequence, so that it is
easy to refer instantly to anything the reader needs to know, the
Lexicon lifts its appeal right out of the dictionary class by adding
excellent editorial features on the more interesting technological
items in each alphabetical section, backed up by outstanding
illustrations in wonderful colours. It gives much space to graphic
design technology which has in itself contributed much to the
production of this handsome book.
The range of technology covered is impressive; the contents
are likely to have as much appeal to the science professor as to
the schoolboy hobbyist fascinated by "Cyberpunk" and Nintendo - (the latter neatly sub-titled "Gameboy of the Western
World".) The reader can learn all about such things as Anamorphic Projection and Hyperspatial devices. Fractal Compression,
Remote Sensing and Multi-spectral scanners, as well as Augmented Reality and Ray Tracing.
Amongst the short features which give the book that "Can'tput-it-down" factor are a description of the Dynabook ("the
25-year-old blueprint of the future") and the Media Lab ("as
much a metaphor for the worldwide media situation as it is a
particular building in Massachusetts.") We are told this has been
called the Bauhaus of the laje 20th century because, just as
Bauhaus used the new industrial technologies of plastic, steel and
electricity, so the Media Lab fuses the new information technologies of AI, silicon chip microprocessors and fibre-optics.
There is a distinctly new slant on Interactive Broadcast TV
with its witty sub-heading "Nerd vs Couch Potato", and a
fascinating feature on Datagloves and Powergloves - subheaded "Hands on in Cyberspace" with particularly arresting
photographs. Surrogate Travel has another engaging subhead
"Around the world in 80 nanoseconds."
Space is found for a feature on "Virtual Sex", a US Government-funded experiment which is described in some detail, although the piece records the fact that funding was withdrawn
when the US Government realised the process could threaten the
institution of marriage and encourage "virtual promiscuity" on a
large scale. Read all about it in the Lexicon.
Photographic enthusiasts will enjoy the striking photographs
in "Virtual Reality" and "Music Plus" sections. Keen
readers will be interested in Xanadu, an experimental
hypermedia/storage management system to provide users with
Hypertext links to all the books in the world's libraries and
museums "and make you part of a new electronic literature and
art, where you can get all your questions answered."
The book's authors conclude with an answer to critics who
attack the new "smart" media because it threatens accepted standards of literacy and numeracy, destroys our ability to think, and
usurps accepted practices of education. The authors reply that
there is no real conflict between the older media and the new.
"In the world of Cyberspace people will still read books printed
on paper, listen to music in concert halls, and look at paintings and
sculptures in galleries. But they will have a further choice: to become active participators in a worldwide matrix of media and telecommunications, to become "nomadic gatherers of knowledge",
or just enjoy the new experiences of the largest entertainment and
education machine yet devised."
HAZEL CAVENDISH
Everyday with Practical Electronics, January 1995
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from E.P.T. Educational Software
(Tel; 0376 S14008)
If you are looking for a means of improving your knowledge of
the basics of electronics then this software is for you.
ELECTRONICS PRINCIPLES II
★ Insulators, Conductors, Resistance ★ D.C. Circuits
★ Capacitance and Inductance ★ A.C. Series Circuits
★ A.C. Parallel Circuits ★ Reactance and Impedance
★ A.C. and D.C. Power ★ Frequency and Tuned Circuits
★ Using Numbers ★ Complex Numbers, Phase Angles
★ P.N. Junction Diode ★ Transistors ★ Operational Amplifiers
★ Logic Gates ★ Digital Number Systems ★ Combinational Logic
★ Flip Flops ★ Counters and Shift Registers ★ Memory
★ Microcomputer operation
Electronics Principles II is a major revision of the successful
original version currently used by electronics hobbyists, schools,
colleges, and for training within industry throughout the U.K.
and overseas. Some of the modifications are as a result of feedback from teachers, but mostly the changes are due to making
greater use of the available improvements in software development technology.
The individual sub-menus are changed to selection buttons,
this makes all those topics available within a module, clearly
visible to the user. The layout of the calculations is considerably
enhanced, firstly by providing the formulae used and secondly
by showing the calculation steps, exactly as in a textbook; the
advantage here being that you can input your own values.
Having reviewed a dozen, or more, educational software packages
designed to "teach" electronics, I was more than a little sceptical
when I first heard about Electronics Principles: there seemed to be
little that could he done that has not been done elsewhere. When I
started to use the package my views changed. Indeed, I was so impressed with it that I quickly came to the conclusion that Everyday
with Practical Electronics readers should have an opportunity to try
the package out for themselves! - MIKE TOOLEY B.A. Dean of
Faculty of Technology, Brooklands Technical College
Over 200 menu driven screens with interactive graphics enabling a
learning by doing approach to encourage experimentation.

—

GCSE ELECTRONICS
Designed to complement our Teach-in No. 7
publication, which contains a complete electronics course aimed at GCSE and A Level
students, this software can also be used as a
stand alone learning package for everyone
interested in electronics. From simple current flow and Ohm's Law it covers the
whole GCSE sylabus from a.c. to semiconductors, op.amps, digital electronics and even a
grounding in microprocessors.
An interactive, user friendly medium which
assits learning in an enjoyable and interesting
Only £24.95 inc. VAT
Teach-in No 7 152 page A4 book £3.95 including a Special Limited Version of GCSE Electronics software which covers the first two of the
12 parts of the course, thus enabling an assessment of the complete package. Both the book and
the software can be used on their own.
DEMONSTRATION DISK
Special demonstration disk
containing Electronics Principles II,
GCSE Maths and Mathematics
Principles is available for £2
(Overseas orders send £3)
includes post and packing.

GCSE MATHS
A series of programs covering all the major topics
required by the school syllabus. Designed to be
ELECTRONICS PC TOOLBOX VERSION 2.0
user friendly enabling you to study or revise in
An extended and improved version of the popular Toolbox software.
what we believe is an interesting and enjoyable
Presents commonly used formulae in a way that makes calculations easier way. There are nearly one hundred and fifty menu
thus encouraging experimentation in circuit design.
Covers D.C. Calculations from Ohm's Law to Loading a Potential Div- driven screens with interactive graphics, enabling a
ider; Further D.C. Calculations from Power Ratio Decibels to Kirchhoff's "learning through doing" approach to encourage
Laws; A.C. Calculations from Average Peak Current to Filters and Admit- experimentation. Now being used in many schools
tance; Capacitance Calculations from Values to RC Time Constants; In- throughout the U.K.
Overseas customers or those with general interest
ductance Calculations from Values to Selectivity; Binary Calculations from
Addition to 2's Complement; Numbers and Phase Angles from Addition to in maths order Mathematics Principle - covers the
Polar to Rectangular; Operational Amplifiers from Inverting Op.Amp to same subjects without reference to GCSE.
OP'AmP Differentiator.
Qllly £19.95 inc. VAT
Only £49.95 inc. vat
These programs require a PC (or fully compatible system) running DOS with an 80286 or better processor and VGA
(ideally colour) graphics. In addition you must have 4Mb of hard disk space, a high density (l-44Mb) floppy drive and at
least 640K of RAM. We also recommend the use of a mouse. Site licences are available - please enquire.
Distributed by Direct Book Service, 33 Gravel Hill, Merley, Wimhome, Dorset, BH211RW. (Mail Order Only).
Add £1 per order for UK post and packing. Make cheques payable to Direct Book Service.
Direct Book Service is a division of Wimbome Publishing Ltd. publishers of Everyday with Practical Electronics.
Tel: 0202 881749. Fax: 0202 841692.
Visa and Mastercard orders accepted (minimum credit card order £5) - please give card number, card expiry date and cardholders address if different
from the delivery address. Orders are normally sent within seven days but please allow a maximum of 28 days - longer for overseas orders.
OVERSEAS ORDERS: Add £2 postage for countries in the E.E.C. Overseas readers, outside the E.LC. countries add £3 for airmail
Complete package Only £49.95 inc. VAT.
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Everyday Electronics that will assist those involved with
the construction of electronic projects
The book contains the complete Project Development
for GCSEseues.
Contents: Features - First Steps in Project Building;
Building with Vero; Project Development for GCSE; Getting your Projects Working; Guide to Printed Circuit
Boards; Choosing and Using Test Equipment - The Multimeter, The Oscilloscope, P S U.s, Logic Probes, Digital
Frequency Meters, Signal Generators, etc. Data - Circuit
Symbols; Component Codes; Resistors; Identifying Components; Capacitors; Actually Doing It - Understanding
the Circuit Diagram, Component Codes, Mounting circuit
boards and controls. Understanding Capacitors; Projects
- Lie Detector; Personal Stereo Amplifier; Digital Experimentsr's Unit; Quizmaster; Siren Effects Unit; UV
Exposure Unit; Low-cost Capacitance Meter; Personal
Radio.
88pages (A4 size) [eJQ3232E3Ul2l
£2.95

TEACH-IN No. 7 plus FREE Software
ANALOGUE AND DIGITAL
NEW
ELECTRONIC COURSE
(Published by Everyday with Practical Electronics)
Alan Winstanley and Keith Dye B.Eng(Tech)AMIEE
The highly acclaimed Teach-In '52 series, which included
the construction and use of the Mini Lab and Micro Lab
test and development units, has been put together in
book form. Additionally EPT Educational Software have
developed a GCSE Electronics software program to compliment the course and a FREE DISC covering the first two
parts of the course is included with the book
An interesting and thorough tutorial series aimed specifically at the novice or complete beginner in electronics.
The series is designed to support those undertaking either
GCSE Electronics or GCE Advanced Levels, and starts with
fundamental principles
If you are taking electronics or technology at school or
college, this book is for you. If you just want to learn the
basics of electronics then this book is for you If you are
teaching electronics or technology you must make sure
you see it. Teach-in No. 7 will be invaluable if you are
considering a career in electronics or even if you are
already training in one. The Mini Lab and software enable
the construction and testing of both demonstration and
development circuits These learning aids bring electronics
to life in an enjoyable and interesting way: you will both
see and hear the electron in action! The Micro Lab
microprocessor add-on system will appeal to higher level
students and those developing microprocessor projects.
160pages (A4 size)
£3.95

ELECTRONICS TEACH-IN No. 6
DESIGN YOUR OWN CIRCUITS
(Published by Everyday with Practical Electronics)
Mike Tooley B.A.
This book is designed for the beginner and experienced
reader alike, and aims to dispell some of the mystique
associated with the design of electronic circuits. It shows
how even the relative newcomer to electronics can, with
the right approach, design and realise quite complex
circuits.
Fourteen individual p.c.b. modules are described which,
with various detailed modifications, should allow anyone
to design and construct a very wide range of different
projects Nine "hands-on" complete DIY projects have
also been included so readers can follow the thinking behind design, assembly, construction, testing and
evaluation, together with suggested "mods" to meet
individual needs

ELECTRONIC PROJECTS BOOK 1
Published by Everyday Electronics\n association with
Magenta Electronics.
Contains twenty of the best projects from previous issues of
EE each backed with a kit of components. The projects are:
Seashell Sea Synthesiser, EE Treasure Hunter, Mini Strobe.
Digital Capacitance Meter, Three Channel Sound to Light,
BBC 16K sideways Ram, Simple Short Wave Radio, Insulation Tester, Stepper Motor interface, Eprom Eraser. 200MHz
Digital Frequency Meter, Infra Red Alarm EE Equaliser
Ioniser, Bat Detector, Acoustic Probe, Mainstester and Fuse
Finder, Light Rider - (Lapel Badge, Disco Lights, Chaser
Light), Musical Doorbell, Function Generator, Tilt Alarm,
10W Audio Amplifier, EE Buccaneer Induction Balance
Metal Detector, BBC Midi Interface, Variable Bench Power
Supply, Pet Scarer, Audio Signal Generator.
128pages (A4size) t»77!r??T7iTir!ld^l
£2.45
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MtCROPROCESSC
ELECTRONICS TEACH -IN 88/89INTRODUCING MICROPROCESSORS
Mike Tooley BA (published by Everyday Electronics)
A complete course that can lead successful readers to the
award of a City and Guilds Certificate in Introductory
Microprocessors (726/303). The book contains everything you need to know including full details on registering for assessment, etc.
Sections cover Microcomputer Systems, Micro-processors, Memories, Input/Output, Interfacing and Programming. There are various practical assignments and eight
Data Pages covering the most popular microprocessors
An excellent introduction to the subject even for those
who do not wish to take the City and Guilds assessment.
80 pages (A4 size) WTinTOTiE*£2.45
ELECTRONICS TEACH-IN No. 3EXPLORING ELECTRONICS
(published by Everyday Electronics)
Another EE value for money publication^^^^^^iudents
of electronics. The course is designe^gl^^Kinthe workings of electronic component^|[|^>^jits by involving
the reader in experimentirv^rf^^^^ book does not
contain masses of th^^^^p^mulae but straightforward
explanations anr^^^pi^Duild and experiment with
Explorinc^^^^^^s contains more than 25 useful
project^^^^^sno previous knowledge of electronics
an^^^^ffito 28 easily digestible sections
^^Zs (A4 size)
n
ELECTRONICS TEACH-IN No.5GUIDE>
TO BUILDING ELECTRONIC PROJECTSl
Published by Everyday Electronics
Due to the demand from students, teachers and hobbyists
we have put together a range of articles from past issues of

'' f2S*Ci

The books listed have been selected by Everyday with Practical Electronics editorial
staff as being of special interest to everyone involved in electronics and computing.
They are supplied by mail order direct to your door Full ordering details are given on the
last book page. For another selection of books see next month's issue
TESTING, THEORY
PRACTICAL ELECTRONICS HANDBOOK Third Edition
Ian Sinclair
A completely updated and revised third edition of this
popular title. It still contains a carefully selected collection of
standard circuits, rules-of-thumb, and design data for professional engineers, students and enthusiasts involved in radio
and electronics, but is now over one hundred pages bigger
The book covers many areas not available elsewhere in
such a handy volume, and this new edition now includes
chapters on: Microprocessors and microprocessor
systems; The instruction register. Clocking, Memory,
Read-write memory. The buses, Reading and writing
actions. Three-state control. The control bus. Timing and
bus control. The PC register and addressing. Addressing
methods. Interrupts, Inputs and outputs. Port, Keyboard
interfacing. Video interfacing. Digital-analogue conversions: Analogue-to-digital conversion. Sampling and
conversion. Digital-to-analogue conversion. Current addition methods. Conversion problems, Bitstream methods,
Computer plug-in boards. Computer aids in electronics: The computer, Linear circuit analysis by
computer. The menus. Circuits and nodes. PCB layouts, Circuit diagrams. The Public Domain Software
Library. Hardware components and practical work:
Hardware. Video connectors, Control knobs and switches.
Switches, Cabinets and cases, Packages for semiconductors. Integrated circuit packages. Constructing circuits.
Surface mounting, testing and trouble-shooting. Practical
work on microprocessing equipment. Instruments for
digital servicing work. Logic analysers.
Other chapters cover Passive Comjxments, Active Discrete Components, Discrete Component Circuits, Linear
ICs, Digital ICs, Transferring Digital Data and Computer
Aids in Electronics
338pages
f
£14.95
MORE ADVANCED USES OF THE MULTIMETER
R. A. Penfold
This book is primarily intended as a follow-up to BP239,
(see above), and should also be of value to anyone who
already understands the basics of voltage testing and
simple component testing. By using the techniques described in chapter 1 you can test and analyse the performance of a range of components with just a multimeter
(plus a very few inexjjensive components in some cases).
Some useful quick check methods are also covered

The subjects covered in each chapter of the book are:
Introduction and Power Supplies; Small Signal Amplifiers;
Power Amplifiers; Oscillators; Logic Circuits; Timers;
Radio, Power Control; Optoelectronics.
The nine complete constructional projects are: Versatile Bench Power Supply; Simple Intercom; Bench
Amplifier/Signal Tracer; Waveform Generator; Electronic
Die Pulse Generator; Radio Receiver; Disco Lights Controller; Optical Communications Link
£3 45
136 pages
lyEHZZHHU

AND REFERENCE
While a multimeter is supremely versatile, it does have
its limitations. The simple add-ons described in chapter 2
extended the capabilities of a multimeter to make it even
more useful.
£2 95
84 pages
tiJEOEHlilitiia
ELECTRONIC TEST EQUIPMENT HANDBOOK
Steve Money
The principles of operation of the various types of test
instrument are explained in simple terms with a minimum
of mathematical analysis. The book covers analogue and
digital meters, bridges, oscilloscopes, signal generators,
counters, timers and frequency measurement. The practical uses of the instruments are also examined.
Everything from Audio oscillators, through R, C & L
measurements (and a whole lot more) to Waveform Generators and testing Zeners.
206 pages
lilEHEHaitilia
"95
A REFERENCE GUIDETO BASIC ELECTRONICS
TERMS
F.A.Wilson
The wonders of electronics multiply unceasingly and
electronic devices are creeping relentlessly into all walks of
modern life. As with most professions, ours too has a
language of its own. ever expanding and now encompassing
several thousands of terms. This book picks out and explains
some of the more important fundamental terms (over 700),
making the explanations as easy to understand as can be
expected of a complicated subject and avoiding high-level
mathematics. •
Through its system of references, each term is backed up by
a list of other relavant or more fundamental terms so that a
chosen subject can be studied to any depth required.
4 72pages
£5.95
GETTING THE MOST FROM YOUR MULTIMETER
R. A. Penfold
This book is primarily aimed at beginners and those of limited
experience of electronics. Chapter 1 covers the basics of
analogue and digital multimeters, discussing the relative
merits and the limitations of the two types In Chapter 2
various methods of compjonent checking are described,
including tests for transistors, thyristors, resistors, capacitors
and diodes Circuit testing is covered in Chapter 3, with
subjects such as voltage, current and continuity checks
being discussed
In the main little or no previous knowledge or expienence is
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assumed. Using these simple compjonent and circuit testing
techniques the reader should be able to confidently tackle
servicing of most electronic projects.
96 pages
£2.95
ELECTRONICS-BUILD AND LEARN
R. A. Penfold
The first chapter gives full constructional details of a circuit
demonstrator unit that is used in subsequent chapters to
introduce common electronic components - resistors,
capacitors, transformers, diodes, transistors, thyristors, fets
and op amps Later chapters go on to describe how these
components are built up into useful circuits, oscillators,
multivibrators, bistables and logic circuits.
At every stage in the book there are practical tests and experiments that you can carry out on the demonstrator unit
to investigate the points described and to help you understand the principles involved. You will soon be able to go on
to more complex circuits and tackle fault finding logically in
other circuits you build.
120pages
Jtifilcl
£6.95
PRACTICAL ELECTRONICS CALCULATIONS
AND FORMULAE
F. A. Wilson, C.G.I.A., C.Eng., F.I.E.E.. F.I.E.R.E..
F.B.I.M.
Bridges the gap between complicated technical theory, and
"cut-and-tried" methods which may bring success in design
but leave the experimenter unfulfilled. A strong practical bias
- tedious and higher mathematics have been avoided where
possible and many tables have been included.
The book is divided into six basic sections: Units and Constants, Direct-current Circuits, Passive Components, Alternating-current Circuits. Networks and Theorems, Measurements.
£395
256pages
BmBmfflESBa
NEWNES ELECTRONICS TOOLKIT
Geoff Phillip>s
The author has used his 30 years experience in industry
to draw together the basic information that is constantly
demanded. Facts, formulae, data and charts are presented to
help the engineer when designing, developing, evaluating,
fault finding and repairing electronic circuits. The result is this
handy workmate volume: a memory aid, tutor and reference
source which is recommended to all electronics engineers,
students and technicians.
Have you ever wished for a concise and comprehensive
guide to electronics concepts and rules of thumb? Have you
ever been unable to source a comp>onent, or choose between
two alternatives for a particular application? How much time
do you spend searching for basic facts or manufacturer's
specifications? This book is the answer, it covers resistors,
capacitors inductors, semiconductors, logic circuits, EMC,
audio, electronics and music, telephone, electronics in lighting, thermal considerations, connections, reference data.
158 pages
MA LffJ.T. r J
£12.95
75

INTERFACING PCs AND COMPATIBLES
R. A. Penfold
Once you know how, PC interfacing is less involved than
interfacing many eight-bit machines, which have tended
to use some unusual interfacing methods.
This book gives you: A detailed description of the lines
present on the PC expansion bus. A detailed discussion of
the physical characteristics of PC expansion cards The I/O
map and details of the areas where your add-ond can be
fitted. A discussion of address decoding techniques. Practical address decoder circuits. Simple TTI 8-bit input and
output ports. Details of using the 8255 parallel interface
adaptor. Digital to analogue converter circuits. Analogue
to digital converter circuits. In fact everything you need to
know in order to produce successful PC add-ons.
SOpages
ft]'/* r
HI
£3.95
HOW TO CHOOSE A SMALL
BUSINESS COMPUTER SYSTEM
D Weale
This book is for anyone intending to buy an IBM compatible computer system, whether it is their first system or
a replacement There are sections on hardware, application and systems programs, and how to actually make your
choice as well as sections on the law, ergonomics and a
glossary or common terms The text contains many useful
tips and some warnings (which could save much effort
and expense) After having read this book you should have
a better idea of what is suitable for your needs, how to
obtain it and how to ensure that the system is operated
with the minimum of difficulty.
£4 95
144 pages
[flHaBiHailiBti
HOW TO EXPAND, MODERNISE AND REPAIR PCs
AND COMPATIBLES (Revised Edition)
R. A. Penfold
Not only are PC and compatible computers very expandable, but before long most users actually wish to take
advantage of that expandability and start upgrading their
PC systems. Some aspects of PC upgrading can be a bit
confusing, but this book provides advice and guidance on
the popular forms of internal PC expansion, and should
help to make things reasonably straightforward and painless. Little knowledge of computing is assumed. The only
assumption is that you can operate, a standard PC of some
kind (PC. PC XT, PC AT, or a 80386 based PC).
The subjects covered include; PC overview; Memory
upgrades; Adding a hard disk drive; Adding a floppy disk
drive; Display adaptors and monitors; Fitting a maths
co-processor; Keyboards; Ports; Mice and digitisers;

COMPUTING
Maintenance (including preventative maintenance) and
Repairs, and the increasingly popular subject of d.i.y. PCs.
156 pages
wyiETTOTirar :1 'Mkt
£5.95
ThePRE-BASIC BOOK
F. A. Wilson, C.G.I.A., C ENG., F.I.E E.,
F.I.E.R.E.. F.B.I.M.
Another book on BASIC but with a difference This
one does not skip through the whole of the
subject and thereby leave many would-be programmers floundering but instead concentrates on
introducing the technique by looking in depth at the
most frequently used and more easily understood
computer instructions. For all new and potential micro
users.
192 pages
rtl7:ra»CT:ri:TJEr.-l
£2.95
AN INTRODUCTION TO 6502 MACHINE CODE
R. A & J. W. Penfold
No previous knowledge of microprocessors or
machine code is assumed Topics covered are
assembly language and assemblers, the register set
and memory, binary and hexadecimal numbering
systems, addressing modes and the instruction set,
and also mixing machine code with BASIC. Some
simple programming examples are given for
6502-based home computers like the VIC-20,
ORIC-1/Atmos, Electron, BBC and also the
Commodore 64.
112 pages
WTiCTCTn:! JEM
£2.95
A CONCISE USER'S GUIDE TO WINDOWS 3.1
N. Kantonis
If you are a PC user and want to get to grips with
Microsoft's Windows 3.1, then this book will teach
you how to do just that in the shortest and most effective way
The book is written with the non-expert, busy person in mind, and as such, it has an underlying structure based on what you need to know first, appears
first". However, the more experienced user cas start
from any section, as the sections are self contained
The book explains: what hardware requirements you
need in order to run Windows 3.1 successfully, and
how to install, customise and fine-tune the program,
and how to optimise your system resources. How
to manipulate Windows screens and how to run
Windows and DOS applications under the Windows
Graphical User Interface (GUI) environment How to
use the Windows triple Management system; Program Manager, File Manager and Print Manager to

advantage How to use the word processor accessory
Write to type, edit, format, print and save documents
How to use Pamtbursh and its tools to draw and edit
drawings, and how to set up, sort and search a Cardfile
database and exploit its autodial feature. How to use the
Windows Calendar to enter appointments, add special
times and alarms. How to use the Terminal accessory to
connect to remote systems, specify terminal emulation
preferences, communications setting, telephone number
and prepare files for transfer. How to use the Notepad.
Macro Recorder, PIF Editor and Calculator.
£4.95
138 pages
SERVICING PERSONAL COMPUTERS
3nd EDITION
Mike Tooley BA
The revised and enlarged third edition contains a new
chapter on servicing 68,000 based microcomputers. It has
been updated throughout and includes many new photos
and diagrams It is essential for anyone concerned with
the maintenance of personal computer equipment or
peripherals, whether professional service technician, student or enthusiast.
240 pages
€25
A CONCISE USER S GUIDE TO MS-DOS 5
N. Kantonis
If you are a PC user and want to get the most out of your
computer in terms of efficiency and productivity, then you
must learn the intricacies of its MS-DOS operating system.
With this book you will learn to do just that in the shortest
and most effective way.
The book explains: The enhancements to be found in
MS-DOS version 5, over previous versions of the operating system How the DOS operating system is structured so that you can understand what happens when
you first switch on your computer. How directories and
subdirectories can be employed to structure your hard disc
for maximum efficiency. How to use the DOS Shell
program (a menu-driven graphical interface) to perform
various house-keeping operations on your disc. How to
manage disc files, and how to use the MS-DOS Editor
to fully configure your system by writing your own
CONFIG.SYS and AUTOEXEC BAT files. How to optimise
your system by either increasing its conventional memory
or increasing its speed. How to write batch files to
automate the operation of your system
A summary of all DOS commands, illustrated with examples, is given in the penultimate chapter, which turns it
into a useful reference guide.
£4.95
124 pages
Llitit]

CIRCUITS AND DESIGN
REMOTE CONTROL HANDBOOK (Revised Edition)
Owen Bishop
Remote control systems lend themselves to a modular
approach. This makes it possible for a wide range of
systems, from the simplest to the most complex, to be
built up from a number of relatively simple modules.
The author has tried to ensure that, as far as possible,
LO adspe
tor
the circuit modules in this book are compatible with
one another. They can be linked together in many difMusi cian»
ferent configurations to produce remote control systems
tailored to switch a table lamp on and off, or to operate
an industrial robot, this book should provide the circuit
you require.
£4.95
240 pages
1
COIL DESIGN AND CONSTRUCTION MANUAL
\
B. B. Babani
A complete book for the home constructor on "how to
make" RF, IF, audio and power coils, chokes and transformers. Practically every possible type is discussed and
0
calculations necessary are given and explained in detail.
Although this book is now rather old, with the exception
modern operational amplifiers, such as high slew-rate,
A BEGINNERS GUIDE TO CMOS DIGITAL ICs
of torroids and pulse transformers little has changed in
ultra low noise, and low input offset devices. The
R. A. Penfold
coil design since it was written.
projects include: Low noise tape preamplifier, low noise
Getting started with logic circuits can be difficult, since
50
96pages
|flCI3a3SEai2!l
"
RIAA preamplifier, audio power amplifiers, d c. power
many of the fundamental concepts of digital design tend
controllers, opto-isolator audio link, audio miljivolt
to seem rather abstract, and remote from obviously usemeter, temperature monitor, low distortion audio signal
30 SOLDERLESS BREADBOARD PROJECTS ful
applications.
This
book
covers
the
basic
theory
of
generator, simple video fader, and many more.
BOOK 1
digital electronics and the use of CMOS integrated cirR. A. Penfold
120 pages
mTtMJJ.MJildckfcl
£4.95
cuits, but does not lose sight of the fact that digital elecEach project, which is designed to be built on a "Verotronics has numerous "real world" applications.
bloc" breadboard, is presented in a similar fashion with
The topics covered in this book include: the basic
a brief circuit description, circuit diagram, component
CMOS CIRCUITS MANUAL
concepts of logic circuits; the functions of gates, inR. M. Marston
layout diagram, components list and notes on construcverters and other logic "building blocks"; CMOS logic
tion and use where necessary. Whenever possible, the
Written
for the professional engineer, student or eni.e. characteristics, and their advantages in practical
components used are common to several projects, hence
thusiast. It describes the basic principles and characcircuit design; oscillators and monostables (timers);
with only a modest number of reasonably inexpensive
teristics
of
these devices and includes over 200 circuits.
flip/flops, binary dividers and binary counters; decade
All the circuits have been designed, built and fully
components, it is possible to build in turn, every project
counters and display drivers.
evaluated
by
the author; all use inexpensive and internashown. Recommended by BICC-Vero.
^^
The emphasis is on a practical treatment of the subject,
tionally available devices.
and all the circuits are based on "real" CMOS devices. A
187pages
MTirmwreiJWJ
£13.96
number of the circuits demonstrate the use of CMOS
AUDIO IC CIRCUITS MANUAL
logic i.c.s in practical applications.
R. M. Marston
119 pages
r.mnTOTiri:!***!
£4.95
TIMER/GENERATOR CIRCUITS MANUAL
A vast range of audio and audio-associated i.c.s. are
R. M. Marston
readily available for use by amateur and professional
OPTOELECTRONICS CIRCUITS MANUAL
design engineers and technicians. This manual is a guide
This manual is concerned mainly with waveform generR. M. Marston
ator
techniques and circuits. Waveform generators are
to the most popular and useful of these devices, with
A useful single-volume guide to the optoelectronics
used somewhere or other in most types of electronic
over 240 diagrams. It deals with i.c.s. such as low
device user, specifically aimed at the practical design
equipment,
and thus form one of the most widely used
frequency linear amplifiers, dual pre amplifiers, audio
engineer, technician, and the experimenter, as well as
classes of circuit. They may be designed to produce
power amplifiers, charge coupled device delay lines,
the electronics student and amateur It deals with the
outputs
with
sine, square, triangle, ramp, pulse, stairbar-graph display drivers, and power supply regulators,
subject in an easy-to-read, down-to-earth, and noncase, or a variety of other forms. The generators may
and shows how to use these devices in circuits ranging
mathematical yet comprehensive manner, explaining the
produce
modulated
or unmodulated outputs, and the
from simple signal conditioners and filters to combasic principles and characteristics of the best known
outputs may be of single or multiple form.
plex graphic equalizers, stereo amplifier systems, and
devices, and presenting the reader with many practical
Waveform
generator
circuits may be built using tranecho/reverb delay line systems etc.
applications and over 200 circuits. Most of the i.c.s. and
sistors, op-amps, standard digital ICs, or dedicated
168 pages
£13.95
other devices used are inexpensive and readily available
waveform
or
"function"
generator ICs.
types, with universally recognised type numbers.
The manual is divided into eleven chapters, and
50 CIRCUITS USING GERMANIUM SILICON AND
182 pages
r.TTirTTTTn.'KEI
£13.95
presents over 300 practical circuits, diagrams and tables.
ZENER DIODES
The subjects covered include: Basic principles; Sine
R. N.Soar
OPERATIONAL AMPLIFIER USER S HANDBOOK
wave generators; Square wave generators; Pulse generContains 50 interesting and useful circuits and applicaR A. Penfold
ator circuits; "Timer IC" generator circuits; Triangle
tions, covering many different branches of electronics,
The first part of this book covers standard operational
and sawtooth generators; Multi-waveform generation;
using one of the most simple and inexpensive of comamplifier based "building blocks" (Integrator, precision
Waveform synthesizer ICs; Special waveform generators;
ponents - the diode. Includes the use of germanium and
rectifier, function generator, amplifiers, etc), and conPhaselocked loop circuits; Miscellaneous "555" cirsilicon signal diodes, silicon rectifier diodes and Zener
siders the ways in which modern devices can be used to
cuits.
diodes, etc.
give superior performance in each one. The second part
267 pages
£13.95
64 pages
trfli tJMJMi f J ildcftl
£1.95
describes a number of practical circuits that exploit
76
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PROJECT CONSTRUCTION
book is to help the reader overcome just these problems by
POPULAR ELECTRONIC PROJECTS
The following designs are mcluded indicating how and where to start looking for many of the
R. A. Penfold
AF Generator. Capacitance Meter, Test Bench Amplifier,
common faults that can occur when building up projects.
Included in this book are a collection of the most popular
AF Frequency Meter, Audio Millivoltmeter, Analogue
96 pages
£2.95
types of projects which, we feel sure, will provide many
Probe, High Resistance Voltmeter, CMOS Probe, Transisdesigns to interest all electronics enthusiasts All the
tor Tester, TTL Probe
AUDIO AMPLIFIER CONSTRUCTION
circuits utilise modern, inexpensive and freely available
The designs are suitable for both newcomers and more
R. A. Penfold
components. The 27 projects selected cover a very wide
experienced hobbyists
The purpose of this book is to provide the reader with a wide
range and are divided into four basic areas: Radio Projects,
104 pages
£2.95
range of preamplifier and power amplifier designs that will, it
Audio Projects, Household Projects and Test Instruments
is hoped, cover most normal requirements.
An interesting addition to the library of both the beginner
HOW TO DESIGN AND MAKE YOUR OWN P C B s
The preamplifier circuits include low noise microphone
and more advanced constructor.
R. A. Penfold
and RIAA types, a tape head preamplifier, a guitar
£250
135 pages
[SEHZSIiELUiJ
Deals with the simple methods of copying printed cirpreamplifier and various tone controls. The power amplifier
cuit board designs from magazines and books and covers
designs range from low power battery operation to 100W
all aspects of simple p c b construction including photoMOSFET types and also include a 12 volt bridge amplifier
TEST EQUIPMENT CONSTRUCTION
graphic methods and designing your own p c.b.s
capable of giving up to 18W output.
R. A. Penfold
80 pages
WTirrrTTinHdW
£2.50
All the circuits are relatively easy to construct using the
p.c.b. or stripboard designs given. Where necessary any setThis book describes in detail how to construct some simple
HOW TO GET YOUR ELECTRONIC PROJECTS
ting-up procedures are described, but in most cases no setand inexpensive but extremely useful, pieces of test equip
WORKING
ting-up or test gear is required in order to successfully comment. Stripboard layouts are provided for all designs, toR A, Penfold
plete the project
£295
gether with wiring diagrams where appropriate, plus notes
We
have
all
built
projects
only
to
find
that
they
did
not
work
lOOpages
[aEnEmaafca
on construction and use
correctly, or at all, when first switched on The aim of this
BEGINNER SGUIDETO BUILDING ELECTRONICS
PROJECTS
AUDIO AND MUSIC
R A. Penfold
Shows the complete beginner how to tackle the practical
LOUDSPEAKERS FOR MUSICIANS
AUDIO
side of electronics, so that he or she can confidently build the
Vivian Capel
F. A. Wilson, C. G. I A., C.Eng., F.I E E., F.I.ERE.,
electronic projects that are regularly featured in magazines
This book contains all that a working musician needs to
F.B.I.M.
and books Also includes examples in the form of simple
know about loudspeakers; the different types, how they
Analysis of the sound wave and an explanation of acoustiprojects
work, the most suitable for different instruments, for
cal quantities prepare the way. These are followed by a
112 pages
" 95
cabaret work, and for vocals It gives tips on constructing
study of the mechanism of hearing and examination of the
cabinets, wiring up. when and where to use wadding, and
various sounds we hear A look at room acoustics with
when not to, what fittings are available, finishing, how to
a subsequent chapter on microphones and loudspeakers
ensure they travel well, how to connect multi-speaker
then sets the scene for the main chapter on audio systems
RADIO/TV
arrays and much more.
- amplifiers, oscillators, disc and magnetic recording and
Ten practical enclosure designs with plans and comelectronic music.
ments are given in the last chapter, but by the time you've
320pages
WTirTTOTElildm
£3.95
SETTING UP AN AMATEUR RADIO STATION
read that far you should be able to design your own! C3 95
I. D. Poole
164 pages
MrnTTTrTliK-li
PRACTICAL ELECTRONIC MUSICAL EFFECTS
The aim of this book is to give guidance on the decisions
UNITS
which have to be made when setting up any amateur radio
MAKE MONEY FROM HOME RECORDING
R A. Penfold
or short wave listening station. Often the experience which
Clive Brooks
This book provides practical circuits for a number of
is needed is learned by one's mistakes, however, this can
Now that you've spent a fortune on all that recording gear,
electronic musical effects units. All can be built at relatively
be expensive. To help overcome this, guidance Is given on
MIDI and all, wouldn't it be nice to get some of it back?
low cost, and use standard, readily available components
many aspects of setting up and running an efficient staWell here's the book to show you how.
The projects covered include Waa-Waa Units; Distortion It then proceeds to the steps that need to be taken in
It's packed with money making ideas, any one of which
tion Units; Phaser: Guitar Envelope Shaper; Compresgaming a full transmitting licence.
will recoup the price of the book many times over. Whether
sor; Tremolo Unit; Metal Effects Unit; Bass and Treble
Topics covered include: The equipment that is needed;
you have a fully fledged recording studio at home, or just
Boosters: Graphic Equaliser; Parametric Equaliser. The
Setting up the shack; Which aerials to use; Methods of
a couple of stereo cassette recorders and a microphone,
projects cover a range of complexities, but most are well
construction; Preparing for the licence.
you'll be able to put the ideas in this book into practice and
within the capabilities of the average electronics hobbyist
An essential addition to the library of all those taking
make
money
None of them require the use of test equipment and several
their first steps in amateur radio
1
05 pages
IflHZEHliiSLU
«.95
are suitable for near beginners.
86
pages
£3.95
£4 95
102pages
INTRODUCTION TO DIGITAL AUDIO
EXPERIMENTAL
ANTENNA
TOPICS
(Second Edition)
H. C.Wright
Ian Sinclair
Although nearly a century has passed since Marconi's first
DATA
Digital recording methods have existed for many years
demonstration of radio communication, there is still reand have become familiar to the professional record
search and experiment to be carried out in the field of
ing engineer, but the compact disc (CD) was the first
PRACTICAL ELECTRONIC DESIGN DATA
antenna design and behaviour.
device to bring digital audio methods into the home The
Owen Bishop
The aim of the experimenter will be to make a
next step is the appearance of digital audio tape (DAT)
This book is a comprehensive ready-reference manual for
measurement or confirm a principle, and this can be done
equipment.
electronics enthusiasts of all levels, be they hobbyists,
with relatively fragile, short-life apparatus. Because of this,
All this development has involved methods and cirstudents or professionals A helpful major section covers
devices described in this book make liberal use of
cuits that are totally alien to the technician or keen
the main kinds of component, including surface-mounted
cardboard, cooking foil, plastic bottles, cat food tins, etc.
amateur who has previously worked with audio circuits.
devices. Foe each sort, it lists the most useful and readily
These materials are, in general, cheap to obtain and easily
The principles and practices of digital audio owe little or
available typjes, complete with details of their electronic
worked with simple tools, encouraging the trial-and-error
nothing to the traditional linear circuits of the past, and
characteristics, pin-outs and other essential information.
philosophy which leads to innovation and discovery.
are much more comprehensible to today's computer enBasic electronic units are defined, backed up by a compenAlthough primarily a practical book with text closely
gineer than the older generation of audio engineers.
dium of the most often required formulae, fully explained
supported by diagrams, some formulae which can be used
This book is intended to bridge the gap of understandThere are five more extensive sections devoted to circuit
by
straightforward substitution and some simple graphs
ing for the technician and enthusiast. The principles and
design, covering analogue, digital, radio, display, and power
have also been included
methods are explained, but the mathematical background
supply circuits. Over 150 practical circit diagrams cover a
72pages
UZiOZmiilittU
"50
and theory is avoided, other than to state the end product.
broad range of functions. The reader is shown how to adapt
128pages
WTinraTiElsMrtM
£7.95
these basic designs to a variety of applications. Many of
NEWNES SHORTWAVE LISTENING
the circuit descriptions include step-by-step instructions for
HANDBOOK
MIDI SURVIVAL GUIDE
using most of the standard types of integrated circuit such as
Joe Pritchard G1UQW
Vic Lennard
operational amplifiers, comparators, filters, voltage convertPart One covers the "science" side of the subject, going from
Whether you're a beginner or a seasoned pro, the MIDI Surers and switched-mode power supply devices, as well as the
a few simple electrical "first principles ", through a brief treatvival Guide shows you the way No maths, no MIDI theory,
principal logic circuits.
ment or radio transmission methods to simple receivers. The
just practical advice on starting up, setting up and ending up
328pages
MTtrTTOTiEl :1 del M
£4.95
emphasis is on practical receiver designs and how to build
with a working MIDI system.
and modify them, with several circuits in the book.
Over 40 cabling diagrams. Connect synths, sound modINTERNATIONAL TRANSISTOR EQUIVALENTS
Part Two covers the use of sets, what can be heard,
ules, sequencers, drum machines and multitracks. How to
GUIDE
the various bands, propagation, identification of stations,
budget and buy secondhand. Using switch, thru and merger
A. Michaels
sources
of information, QSLing of stations and listening
boxes. Transfer songs between different sequencers. Get the
Helps the reader to find possible substitutes for a popular
to amateurs Some computer techniques, such as combest out of General MIDI. Understand MIDI implementation
selection of European. American and Japanese transistors.
puter morse decoding and radio teletype decoding are also
charts. No MIDI theory
Also shows material type, polarity, manufacturer and use.
covered
104 pages
WTiMfAT.nsftiiil
£6.95
320pages
£3.95
224 pages
£15.95
O
ORDERING
Please state the title and order code clearly, £5 - quoting your name and address, the order
print your name and address and add the re- code and quantities required to DIRECT BOOK
quired postage to the total order.
SERVICE, 33 GRAVEL HILL, WIMBORNE,
Add £1 to your total order for postage and DORSET BH21 1 RW (mail order only).
packing (overseas readers add £2 for countries in
Although books are normally sent within seven days of
Europe, or add £5 for all countries outside Europe, receipt of your order, please allow a maximum of 28 days for
surface mail postage) and send a PO, cheque, delivery. Overseas readers allow extra time for surface mail
post.
international money order (£ sterling only) made
Please check price and availability (see latest issue of Everypayable to Direct Book Service or credit card day with Practical Electronics) before ordering from old lists.
details (including card expiry date). Visa or
For a further selection of books see next month's
Mastercard (Access) - minimum credit card order is issue
DIRECT BOOK SERVICE IS A DIVISION OF WIMBORNE PUBLISHING LTD.
Everyday with Practical Electronics. January 1995
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BABANIBOOKS
We now supply all the books published by Bernard Babani (Publishwould like to be able to purchase all the books from us and thus keep
ing) Ltd. We have always supplied a selected list of Babani books and
the postage charge to an absolute minimum (£1.00 for UK p&p no
you will find many of them described on the previous pages or in next
matter how many books you buy). We are pleased to be able to
month's issue of Everyday with Practical Electronics (all books with a
respond: with the aid of Michael Babani (M.D.) we are now able to
BP prefix to the order code are Babani books).
meet all your requirements for their books, tf it's Babani and in print we
Many readers have asked us to also supply various other Babani
can supply it. Babani presently list over 160 different technical titles
books, which have a reputation for value for money. Our customers tell
those oof described in detail on the previous Direct Book Service pages
us they appreciate our speedy service and low postage charge and they
or in next month's issue are listed below:
Code Title
Price
Code Title
Price
Code Title
Price
BP37 50 Projects using Relays. SCRs and TRIACs £2 95
BP245 Digital Audio Projects
BP305 Learning CAD with AutoSketch for
£2 95
£5 95
Windows
BP39 50 (FET) Field Effect Transistor Projects
£2 95
BP246 Musical Applications of the Atari ST's
£5 95
£4.95
BP306 A Concise Inloduction to AmiPro 3
BP44 IC 555 Projects
BP247 More Advanced MIDI Projects
£2.95
£2.95
£4 95
BP307 A Concise Introduction to QuarkXPress
BP249 More Advanced Test Equipment Construction £3 50
BP48 Electronic Projects for Beginners
£1 95
BP308 A Concise Introduction to Word 5.1 on the
BP49 Popular Electronic Projects
£2 50
BP250 Programming in FORTRAN 77
£4 95
£5 95
Macintosh
BP56 Electronic Security Devices
£2 95
BP251 Computer Hobbyists Handbook
£5 95
£4 95
BP311 An Introduction to Scanners and Scanning
BP74 Electronic Music Projects
£2 95
BP258 Learning to Program in C (revised edition) £4 95
£3.95
BP312 An Introduction to Microwaves
BP76 Power Supply Projects
£2 50
BP259 A Concise Introduction to UNIX
£2.95
£3.95
BP313 A Concise Introduction to Sage
BP78 Practical Computer Experiments
£1.75
BP260 A Concise Introduction to OS/2
£2 95
BP314 A Concise Introduction to Quatlro Pro 3.0 £4 95
BP84 Digital IC Projects
£1.95
BP261 A Concise Introduction to Lotus 1 -2-3
BP315 An Introduction to the Electromagnetic Wave £4 95
(revised edition)
£3 95
BP90 Audio Projects
£2.50
£3.95
BP320 Electronic Projects for Your PC
BP262 A Concise Introduction to WordPerfect
BP95 Model Railway Projects
£2 95
£4.95
(revised edition)
£3 95
BP322 Circuits Source Book 2
BP125 25 Simple Amateur Band Aerials
£1 95
BP264 A Concise Advanced User s Guide to MS- DOS
BP324 The Art of Soldering
£3.95
BP126 BASIC & PASCAL in Parallel
£1 50
(revised edition - covers version 6.2)
£4 95
An
Introduction
to
Satellite
Communications
£5.95
BP326
BP132 25 Simple SW Broadcast Band Aerials
£1.95
BP269 An Introduction to Desktop Publishing
£5.95
BP327 DOS One Step at a Time (covers version 6 2) £3 95
BP136 25 Simple Indoor and Window Aerials
£1.75
£5 95
£4.95
BP273 Practical Electronic Sensors
BP328 Sage Explained
BP144 Further Practical Electronics Calculations
BP274 A Concise Introduction to SuperCalcS
£4 95
BP330 A Concise User s Guide to Lotus 1-2-3
& Formulae
£4.95
Release
2.4
£4.95
BP276
Short
Wave
Superhat
Receiver
Construction
£2.95
BP145 25 Simple Tropical and MW Band Aerials
£1 75
£4.95
BP331 A Beginners Guide to MIDI
BP280 Getting the Most From Your PC's Hard Disk £3 95
BP148 Computer Terminology Explained
£1.95
£4 95
BP334
Magic
Electronics
Projects
A
Concise
Introduction
to
SmartWare
II
BP283
£4.95
BP171 Easy Add-on Projects for Amstrad CPC
A
Concise
Users
Guide
to
Lotusl
-2-3
BP336
BP284 Programming in QuickBASIC
£4.95
464. 664, 6128 and MSX Computers
£2 95
£5 95
Release
3
4
A
Concise
Introduction
to
Ventura
BP291
£3.95
BP176 A TV- DXers Handbook (revised edition)
£7 95
BP337 A Concise Users Guide to Lotusl -2-3
BP292 Public Address Loudspeaker Systems
£3.95
BP182 MIDI Projects
£2.95
£5 95
for Windows
BP293
An
Introduction
to
Radio
Wave
Propagation
£3
95
BP190 More Advanced Electronic Security
BP338 A Concise Introduction to Word for
BP294 A Concise Introduction to Microsoft
Projects
£2 95
Windows
£5.95
Works (revised edition)
£4.95
BP192 More Advanced Power Supply Projects
£2 95
BP339 A Concise Introduction to WordPerfect
BP298 A Concise Introduction to the Mac System
BP193 LOGO for Beginners
£2 95
£5 95
5.2
for
Windows
& Finder
£3 95
BP196 BASIC & LOGO m Parallel
£2.95
BP343 A Concise Introduction to Microsoft
BP301 Antennas for VHF and UHF
£4.95
Works
for
Windows
£5.95
BP198 An Introduction to Antenna Theory
£2 95
BP303 Understanding PC Software
£4.95
BP230 A Concise Introduction to GEM
£2 95
BP243 BBC BASIC86 on the Amstrad PCs and
IBM Compatibles - Book 1: Language
£3 95
BP244 BBC BASIC86 on the Amstrad PCs and
F NO PRICE IS SHOWN THE BOOK IS OUTOF PRINT (0.0.P.)
IBM Compatibles - Book 2: Graphics and
(
Disk Files
£3 95
SEE
PREVIOUS PAGE FOR FULLORDERING DETAILS

Printed circuit boards for certain EPE constructional projects are available from the
PCB Service, see list. These are fabricated in glass fibre, and are fully drilled and
roller tinned. All prices include VAT and postage and packing. Add £1 per board
for airmail outside of Europe. Remitances should be sent to The PCB Service. Everyday with Practical Electronics, Allen House, East Borough,
Wimborne, Dorset BH21 1PF. Cheques should be crossed and made payable to
Everyday with Practical Electronics (Payment in £ sterling only).
NOTE: While 95% of our boards are now held in stock and are dispatched
within seven days of receipt of order, please allow a maximum of 28 days
for delivery - overseas readers allow extra if ordered by surface mail.
Back numbers or photostats of articles are available if required - see the
Back Numbers page for details.
Please check price and availability in the latest issue.
Boards can only be supplied on a payment with order basis.
|
All p.c.b.s on THIS
page reduced to
salEV2 price
(Just send half the price shown, while stocks last.)
PCBs ON OPPOSITE PACE: PRICES AS SHOWN
PROJECT TITLE
Order Code
Cost
AUG 88
£3,07
Suntan Timer
610
NOV 88
616
£356
Doorbell Delay
637
£6.24
Sound-to-Light Interface
MAR'89
639
£7.00
Midi Pedal
640
£3.00
Midi Merge
641
£5,77
Audio Lead Tester
632
Light Sentinel: Main Board
£9 20
4-Channel Auto-Fader Interface
642 '
£6.80
AUG'89
649
Electronic Spirit Level
£3.85
OCT'89
646
£3.85
Music on Hold
Power Supplies - 25V 700mA
656
£435
Quick Cap Tester
FEB 90
£3.92
668
£4.24
Stereo Noise Generator
APR 90
681
MAY 90
Amstrad Speech Synthesiser
689
£468
Hand Tally: Main Bd and Display Bd
699/700
£10.95
78

Order Code
[ PROJECT TITLE
Ghost Walker
OCT'90 | 703
704
| Frequency Meter
JAN'91 ■ 714
Spatial Power Display
715
| Amstrad PCW Sound Generator
M AR'91 | 731
Simple Basic Alarm
APR'91 I 716
Humidity Tester
736
| Model Train Controller (double-sided)
Digital LCD Thermostat
| M AY'91 |
740
- Control Board
741
- Power Relay Board
Control and Power Relay Boards together |
1 Modular Disco Lights-Simple Chaser 1 JUN'91 I 745
746
Sweeper Module
747
Automatic Light Control - PSU Board
748
Logic Board
NOV'91 I
Mod, Disco Lights
771
Superchaser (Double-sided)
772
Supersweep (Double-sided)
773
Bicycle Alarm
DEC'91 | 775
Knockerbox
778
Mind Machine - Main Board
779
Auto Nightlight
Mind Machine - Programmer Board | JAN'92 | 780
781
Transistor Checker
782
Stepping Motor Driver/Interface
783
Micro-Sense Alarm
FEB'92 | 784
Telesound
785
1 Programmable Timer
MAR'92 | 786
Auto Garage Light
787
Versatile BBC Computer Interface
788
Economy Seven Timer
APR'92 | 789
Sonic Continuity Tester
790
1 Telephone Ringer
MAY'92 | 792
1 Experimental Weighing Scale
793
| 12V Drill Charger/PSU (both boards)
JUNE'92 | 791
Digital Servo Interface
794
Tie Pulser
795
CCD Reverb Unit
796
Switch-Mode Power Supply
JULY'92 | 797
UV Exposure Timer
798
Cricket Game
799
Quick Prom

Cost
£4.32
£5.25
£5.33
£5.03
£4.50
£4.97
£975
£4.05
£3.76
£5.00
£5,00
£517
£4.88
£5,17
£6.91
£8.26
£5.01
£5.35
£7.00
£5.03
£7.39
£4.63
£10.39
£5.42
£4.66
£4.63
£6.10
£11.59
£5.20
£4.79
£5.46
£5.17
£5.31
£473
£5.19
£6.39
£7.01
£533
£677
£5.61
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PROJECT TITLE
Gas Alarm
Dual Metronome
Ultrasonic Tape Measure
Quicktest
Extended Range Capacitance Meter
Traffic Lights System
Mini Lab
EPEAItimet (Altimeter)
Personal Stereo Amplifier
Universal Infra-Red Remote Control
Combination Switch
Christmas Lights Colour Spectrum
TV/UHFAerial Amp (double-sided)
Continuously Variable Balanced Power Supply
Emergency Lighting Unit
Biomet Pulse Monitor
Sensor
Display
Biomet Pulse Monitor
■mriTtra
-ADC Interface (double-sided)
Car Electric Window Enhancer
Simplifly Atari STEM Interface
Personal Stereo Amp. Add-On
Electronic Fire
Mind Machine Mkll - Signal Generator
Ventilation Fan Timer
Universal Data Logger
Mind Machine Mkll - Magic Lights
Superhet Radio Control Receiver
Guitar Preampand Distortion Unit
Linear Clock-Timing Board
Display Board
Universal Alarm Module
Electronic Snooker Scoreboard
JUNE 93
Mind Machine Mkll
JULY 93
- Computer Interface
Xenon Strobe
Electronic Gong
Micro Lab - p.c.b., EPROM, PAL and booklet
Bike Odometer (pair of boards)
Amstrad PCW A to D Converter (double-sided)
Experimental Electronic Pipe Descaler
Sound Activated Camera Trigger
SEP'93
L.E.D. Sandglass
OCT'93
Main and Display boards
Kettle Alert
Linear Power Supply (double-sided)
Multi-Purpose Audio System
Six Channel Stereo Mixer
Multi- Purpose Audio System
Microphone Pre-Amp module
RIAA Pre-Amp module
20 Metre Receiver
Multi-Purpose Audio System
B2
Tone Control and 1W Stereo Amplifier
Tone Control
1W Stereo Amplifier
Three-Way Christmas Tree Lights Flasher
Auto Alarm
250W/600W Battery to Mains Inverter
Multi-Purpose Audio System
10W +10W Stereo Power Amplifier
Amplifier
Power Supply
Pond Heater Thermostat
Timer/NiCad Capacity Checker
Multi-Purpose Audio System
mjgjjjj
Balanced Microphone Preamplifier
Balanced Microphone Power Supply
Whistle Controlled Light Switch
Battery to Mains Inverter - U.P.S. charger board
IViAR'94
Three Phase Generator
Visual Doorbell
CCD TV Camera - Control Board
(double-sided, plated-through-hole)
Telephone Ring Detector
CCD TV Camera
Combined Video, Test & Ext Plug Boards
Frame Grab Control
(double-sided plated-through-hole)
EPE Sound DAC PC Sound Board
MOSFET Variable Bench Power Supply
LE D. Matrix Message Display Unit
Display Board
CPU Board

Order Code
Cost
£5.47
800
£6.74
801
802
£6.06
£482
J303 _
804
£5.63
£5.04
806
MINI LAB £14.95
807
£6.30
£6.47
808
81 IT/811 R £6,56
812
£5.68
£597
813
814
£7 23
£5.65
815
£6.77
816
817
818

£6.30
£630

819
821
822
823
820
824
825
826
827
828
829
830
831
9070
832

£7.11
£5.00
£555
£3,90
£484
£5.57
£470
£588
£6 58
£5,93
£546
£800
£7 00
£300
£9.17

833
834
835
MICRO
836/7
838
839
840

£6,39
£5,84
£7 50
£35.00
£7.00
£9.85
£5.50
£5.34

841/2
843
844

£7.30
£5.19
£977

845

£11 98

846
847
848

£488
£5.11
£6.63

849
850
851
853
854
855

£609
£5 12
£4.88
£5.65
£5.49
£13 92

852a
852b
856
857

£565
£5,49
£5.77
£6 30

858
859
860
862
861
863

£5.30
£5.14
£519
£7 38
£5.95
£580

865

£15.00
£4.72

866a/e
867

£11.00
£15.00

868
869

£477
£5.80

870
871

£18.00
£7 20

Everyday with Practical Electronics, January 1995

Order Code
PROJECT TITLE
Stereo Noise Gate
873
875
Simple TENS Unit
876
Capacitance/Inductance Meter
877"
Advanced TENS Unit
TUtTPITB
878
Digital Water Meter-Sealer
879
Counter/Display
L.E.D, Matrix Message Display Unit
872
Keypad
880
PC Interface
Microprocessor SmartSwitch
881
Microcontroller P.I. Treasure Hunter
882
874 "
Print Timer
P1UVif'Tl
Watering Wizard
883
884
Simple NiCad Charger
Voxbox
885
886
Stereo HiFi Controller - 1 Power Supply
Steren HiFi Controller-2
KTHSBI*
887
Main Board
Expansion/Display Boards (pair)
888
Dancing Fountains -1
Pre.amp
889
890
Pump Controller
891
Filter
894
6802 Microprocessor Development Board
Dancing Fountains-2
Icfd'JifcT-l
PC-Compatible Interface (double-sided)
892
Automatic Greenhouse Watering System
895
895
Seismograph -1 Sensor/Filter
897
Clock/Mixer
899
3-Channel Lamp Controller
Seismograph - 2
898
PC-Compatible Interface (double-sided)
Visual/Audio Guitar Tuner
900
901
Digilogue Clock
902
Hobby Power Supply
Audio Auxiplexer
Control Board
903
904
Receiver
Power Cnntrnller
■JTiTWHRi
905
906
1000V/500V Insulation Tester
907
Active Guitar Tone Control
TV Off-er (pair)
908/909
Video Modules - 1 Simple Fader
910
Improved Fader
911
Video Enhancer
912
Rndent Reneller
PVlfWPESI ~ 913 "
914
EPE Fruit Machine
916
Video Modules -2 Horizontal Wiper
917
Vertical Wiper
4-Channel Audio Mixer
918
Spacewriter Wand
921
922
Universal Digital Code Lock
Video Modules 919
3 Dynamic Noise Limiter
System Mains Power Supply
920
Magnetic Field Detector
923
924
Model Railway Track Cleaner
Moving Display Metronome
925

Cost
~£ai4~
£5.84
£6,44
£6.56
£11,19
pair
£5.19
£582
£5.61
£6.60
£5.82
£6,60
£498
£6.90
£5.66
£7.39
£9,80
£5,28
£5.41
£523
£9.15
£10.90
£5.33
£623
£5.87
£8.17
£10.72
£7.55
£12.50
£500
£7.72
£6.24
£4.99
£5.78
£4.50
£7 25
£5.12
£6.37
£5.15
£6.26
£8.14
£6.23
£6.35
£6.20
£4.00
£6.25
£5.92
£498
£5.77
£5.11
£6.24

EPE PRINTED CIRCUIT
BOARD SERVICE
Order Code
Project
Quantity
Price

Name
Address

I enclose payment of £
|

(cheque/PO in £ sterling only) to:

Everyday with
Practical Electronics
Access (MasterCard) or Visa No.
Minimum order for credit cards £5

^

Signature
Card Exp Date..
Please supply name and address of cardholder if different from the address shown
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REPORTING

Tony Smith G4FAL
EPE ON ATV
Jim Atherfold, GOFZB, recently asked
if he could read and transmit items from
this column, and other parts of EPE. on
Amateur Television (ATV) in the Brighton
to Chichester area. After consulting the
Editor, I gave Jim the go-ahead and at
the same time asked him for more information about his activities.
He replied: "Amateur television is an
extension of amateur radio so that as well
as talking to each other we can also see
each other. We can show each other our
constructional projects as well as discuss
them.
"To do this, we use another radio
frequency as a talkback channel. It
is usual for one operator to have
his camera, with microphone working,
showing himself or his video pictures on
1318MHz while the talkback would be
on the 2-metres or 70cms bands; i.e.,
144 750MHz or432-750MHz in my area.
"The Worthing & District Video
Repeater Group have built and successfully run GB3VR, a Television Repeater
on the Brighton Race Hill, for many years.
"Some very interesting pictures can be
seen of radio amateurs operating club
stations, or their own stations: Scouts
during Jamboree-on-the-Air: Guides and
Brownies during Thinking Day. Computer designed callsigns and graphics to
rival the BBC are popular.
"One station has been redirecting pictures from French amateurs. He also
transmitted, direct from Bognor Pier last
summer, pictures of the Birdmen's annual
flying attempts while I did the talkback
on 70cms.
"ATV can be watched using a satellite
TV receiver costing about £20 to £40 at
amateur rallies, providing it will tune to
1318 + 6 MHz for the sound, while an
antenna can easily be made from a BBC
yagi."
The national organisation for this
branch of amateur radio is the British
Amateur Television Club. For those
interested in taking up ATV, they have a
new publication, An Introduction to
Amateur TV which can be obtained from
Ian Pawson G8IQU, 14 Lilac Avenue,
Leicester LE5 1 FN, price £5.00 including
postage (cheques payable to BATC). He
will send details of the club at the same
time. Tell him you read about BATC in
EPE\
ISWL NEW PUBLICATIONS
The International Short Wave League
has published a useful booklet containing all amateur radio callsign prefixes worldwide, listed alphabetically by
country and alpha-numerically by prefix.
It contains two separate listings in this
format. The first is the official DXCC list,
showing all countries with which contacts qualify for the prestigious DX Century Club Awards administered by the
80

American Radio Relay League (ARRL).
Many awards issued by other organisations are also based on this list.
The second is intended for those who
participate in the monthly ISWL contests.
This expands on the DXCC list and includes the call areas of countries such
as Australia, Canada, and the USA, plus
many islands and other locations.
While this publication will be particularly useful for DXers and contest
participants, it will also be helpful for
other licensed amateurs or short wave
listeners, enabling them to identify the
country of origin (and sometimes the
particular part of that country) where
an amateur station worked or heard is
located.
The price of the booklet is £2.50 or four
IRCs (International Reply Coupons),
post paid. Postage stamps are also
acceptable. It can be obtained from the
International Short Wave League (Ref:
EPE), 10 Clyde Crescent, Wharton,
Winsford, Cheshire CW7 SLA,
Also available from the same address is
the "Guide to English Language Short
Wave Broadcasts to Europe (Winter
Schedules 1994)". This twice-yearly
publication is invaluable in finding a
choice of English language short wave
transmissions at any time of day and
night and costs only £1.50 or three IRCs.
NOVICE ROUTETO SUCCESS
The Young Amateur of the Year, 1 994,
is 17-year old Robert Aley G7SRR,
from March, Cambridgeshire. The runner-up is 16-year old Stephen Conner GM0TET, from Glasgow, and both
started in amateur radio by obtaining
Novice licences.
There are now over 1,000 registered
Novice Licence Instructors in the UK.
Anyone interested in entering amateur
radio through the Novice scheme should
contact the RSGB, Lambda House, Cranborne Road, Potters Bar, Herts EN6 3JE,
for further information, including details
of their nearest voluntary instructor.
Unlike the full licence, there is no
minimum age for Novices, and the only
drawback, until recently, has been that
a keen youngster under 14 holding a
Novice licence was unable to progress to
a full licence until he or she became 14.
The Radiocommunications Agency,
however, has just announced a change in
the rules. With immediate effect. Novices
between the ages of 10 and 14 who have
held their licences (Novice A or Novice
B) for at least one year may now obtain
full amateur licences, Class A or Class B
(after passing the appropriate examinations), without having to wait until they
are 1 4 to receive their licences.
HAPPY BIRTHDAY G-QRP!
The G-QRP Club celebrated its 20th
birthday recently. QRP is defined as low

power operating using not more than five
watts input or ten watts output, while
many enthusiasts achieve worldwide
contacts with considerably less power,
sometimes milliwatts!
George Dobbs, G3RJV, Secretary and
Founder, says in the Autumn 1994 issue
of the club's journal SPRAT, "We began
as a small minority group in amateur radio
and have grown to be a respected voice
for the true nature of the hobby".
If you like constructing radio equipment, the club has a lot to offer. SPRAT
is full of projects, and includes many
useful tips and ideas for constructors.
The current membership fee (for SWLs
as well as licensed amateurs) is £6.00
a year. For more information, including a sample copy of SPRAT, send a
first class stamp to The Rev. George
Dobbs, G3RJV, St. Aidan's Vicarage, 498
Manchester Road, Rochdale OL1 SHE.
Tell him you read about the club in this
column. I'm a member myself and like to
keep in with the guvnor!
RARE
Radio Amateur Relief Expeditions is an
organisation dedicated to using skills
learnt through amateur radio for overseas relief work. Their Hon. Sec., Don
Sunderland, G6FHM, tells me that in
the last year they have provided teams
for Summer Camps for children learning
English in Romania, giving them an opportunity to learn about amateur radio
and to communicate with people in other
countries.
Teams have also been in Turnu Severin
in the Mehedinti region of Romania,
delivering aid to the county hospital
which RARE has pledged to support.
They also surveyed an Ear, Nose and
Throat Hospital which has not yet
received any aid, and which they hope to
help in some way. Another team went to
an orphanage to deal with an infestation
of mosquitoes.
Future plans include the installation of
radio communications in ambulances in
Romania. Don says, "We are still a young
organisation and are progressing slowly
but steadily. Training, development and
fund raising are important issues under
discussion for the future. We welcome
publicity to make our organisation more
widely known to both potential members
and User Organisations."
RARE became a registered charity last
May and it is looking for more members
to enable it to expand its activities. They
also need funds to further their aim to
provide communications and aid in disaster and emergency situations overseas.
If you are interested in their work, or
would like to send a donation, write to
Don Sunderland G6FHM, 1 Allfield Cottages, Condover, Shrewsbury, SY5 7AP,
mentioning that you read about RARE in
EPE
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PCI3 Ve^mev
For Windows 3.1
^g&
Runs on any PC running
Windows in standard or
enhanced mode
with 2MB
MS
RAM

On I
TRANSMITTERS
AT LAST. A comprehensive, easy to follow
guide to building short range transmitters
and surveillance devices. Packed with
useful information and circuits,
★ Only C3.95 inc p&p.
(Some of the circuits included cannot be used legally
in the UK)
KITS
All kits come with pre-drilled PCBs and high spec,
components.
MICRO FM TRANSMITTER (a). 1 mile range. 80-100MHz
preset inc. mic.. very small (2*3cm)
C6.95
MICRO FM TRANSMITTER (b). Variable mic. sens , tunable 90-110MHz.
1 mile range
G7.95
FM TRACKER. Transmits an audio tone for direction finding, tracking etc.
so-i iomhz
ea.so
FM RECEIVER (a). Tiny high quality FM radio. Will drive headphones
direct (not inc)
C10.90
FM RECEIVER (b). As (a) but with 3 watt audio output and tuning LED G12.60
CRYSTAL RADIO. Includes tuner, earphone, ferrite aerial, etc.
C6.90
AM RADIO. Single chip radio for headphones (not inc.)
C8.90
AUDIO POWER AMPS 3 WATT low cost for intercoms etc
C4.95
C8.95
15 WATT General purpose upgrade
40 WATT High quality. HD 0 003%, switch
on mute ideal for compact disc C15.50
150 WATT Rugged and powerful MOSFET
design. PA/sound systems
C22.95
PREAMPS ETC
GENERAL PURPOSE PREAMP. Variable gain 9-25V 40mV max in
G4.00
ULTRA LOW NOISE. For high quality mixers, mics etc 9-25V
C4.50
SMALL SIGNAL. Sensitive FET preamp for piezo transducers
£3.90
ACTIVE TONE. 12dB c/b bass and treble with variable gain
£8.95
7 BAND EQ. 150Hz-18KHz for EQ units and tone control.
includes on-board preamp and pots. Variable gam
£12.95
NOISE GATE. Dynamic noise reduction system. Variable input
and cut off level. Will accept instruments, tape decks etc
£15.95
MUSIC KITS. Full range of on-board units for guitars and other instruments.
Tone boosters, active circuitry, transducers. Send for list.
Prices include P&P Mail Order Only. Make cheques and postal orders payable to:

All
Inclusive

«s

•/ Produce Single or Double sided PCBs.
y Print out to any Windows supported printer
S Toolbar for rapid access to commonly used
components.
S Helpful prompts on screen as you work.
•/ Pads sizes fully customisable.
No charges for technical support.
•S Snap-to grid sizes 0.1", 0.05" 0.025" and
unrestricted.
S SMT pads and other pad shapes.
■S Positive reviews by Robert Penfold and Paul
Stenning, copies available on request.
Phone (0432) 355 414 (Access and Visa welcome)
Niche Software
22 Tavistock Drive, Belmont, Hereford, HR2 7XN.
Please Note: Since PCB designer is so easy to use. and to keep costs down, PCB Designer has an On-Line
manual, in Windows Help format. A FREE tutorial is also supplied.
20 Amstrad Games
£5.00
20 Spectrum Games
£5.00"
£1 PACKS
50 BC184; 50 BC547A: 20 BS107;
20 BSS92:10 2N2907A; 20 2N5086:
50 2N5551, 5 2N5657; 20 2N5769:
4 2N6394; 5 2N6400:12 BCY69:
3 BD144; 3 BD145; 10 BD237;
10 BD239A; 5 BDX42: 2 BDX94:
5 BFW43:10 BFX30; 3 BSU78;
5 BSW68; 3 BSX59: 2 BUF410A:
4BUV26: 20 MPSA93:
10 VN2010-L; 20 ZTX304: 20
ZTX311; 20 ZTX510; 20 ZTX551; 5
5V d.i.l. relays; 10 21 -lOMHz crystals;
10 811 MHZ filters; 50 6-vvay i.e. skts.;
50 14-way d i p. hors; 20 TOI8
heatsinks; 20 T05 heatsinks; 200 T05
mounting pads; 200 T018 mountings
pads; 2 100ft LOPTTx; 5 12-way
terminal blocks; 10 silver control
knobs; 1095V V.D.R.;312V
counters; 25 3 5mm jack plugs; 10
PCB MT microswitch; 10 6-way d.i.l.
switch; 10-1 pole 3-way rotary
switch; 25 slide switches; 5 3A 250V
power toggle switch; 50 4 7pF 25V
caps; 15 2200pF 25V caps; 50 10p
16V caps; 10 0047pF suppresion
caps; 25 neons; 101 pF 250V
polyesters.
5%" to 3!4" floppy converter
leads
r.
£1.50 ea'
STC p.s.u. 240V Input; 5V 6A
Output, (converts to 12V 3A,
details supplied)
£5.95
Temperature probes, with
data
£3.95*
Universal Timer (10 min. delay and
20 min. cut-off functions). £3.95*
12V 400mW Zeners
100 off £1 *
UM1287 sound and video
modulator
£2.50 ea*
3AMP mains filters
£1.00 ea*
40 Character x 1 -line dot
matrix display
£4.95 ea*
Car Dashboard Display (shows
lights, indicators, doors,
on picture of car)
£4.95*
4-digit clock display
£2.50*
4-digit l.c.d. with 7211 driver .£3.50*
1 7-digit v f. display
£2.95*

Giant 2-digit v.f. display
£2.95
12V stepper motors,
48 steps
per rev., 7-30 step angle £3.95*
250 off mixed electrolytic
caps
£4.95*
250 off polyester caps
£4.95*
1000 off mixed resistors %W. £4.95*
100 off phono plugs
£2.95*
50 off mixed terminal blocks. £2.50*
25 off buzzers & sounders £3.50*
25 off mixed relays
£4.95*
50 off mixed switches
£7.50*
250 off i.e. sockets
£3.95*
1000 off Ceramic caps
£7.50*
5 off 3V Lithium memory
back-up batteries
£2.00*
100 off 2200)4F 25V caps £6.00*
100 off 4-7)iF 25V caps
£2.50*
31b mixed component pack £4.95
Jumbo component pack
£10
Crystal oscillators 10/12MHz. £1 ea
5V DPCO D LL. relay
60p ea*
5V SPCO S.I.L. reed relay 40p ea*
12V Piezoelectric Sounders 50p ea
DIL Switches 3/4/6 and
12-way
35p ea*
3 5mm jack plugs
10 for £1 *
100 off Zener diodes, mixed
£2*
21 -piece mini screwdriver set. £3.95*
Universal test lead kit
£3.95*
10 crocodile clip leads
£3.50*
20 off mixed R F. Filters,
Crystals, etc
£4.95*
100m P.V.C. sleeving
£4.50*
QUANTITY DISCOUNTS
AVAILABLE PLEASE RING.
We also buy all forms of electronic
components, p.s.u's, disk drives etc.
Lists to below address.
ALL PRICES INCLUDE V.A. T
PLEASE ADD £2.00p&p EXCEPT
/ TEMS MA RKED * WHICH A RE SOP.
SAE FOR BULK BUYING LIST
PA YMENT WITH ORDER TO
Dept EE, COMPELEC,
14 Constable Road,
St. Ives, Huntingdon,
Cambs PE17 6EQ
Tel/Fax: 0480 300819
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P0 Box HP79, Woodhouse Street, Leeds LS6 3XN

QUANTEK
Ultra High Sensitivity
Frequency Counter/Finder
it I MHz-2.4GHz
★ Sensitivity less than I mV
from 10MHz to 800MHz
★ 2 Gate/measurement periods
★
★
★
★

Display hold switch
Bright 8 digit LED display
Charge & Gate LEDs
Aluminium case 100 x 87 x 28mm
it 700mAh Ni-cad batteries

Qmas*
tmn 2«OM, «nfCMANC• COUMTCH

Nau>

»*ji

SPECIAL OFFER

★ Maximised sensitivity for
£99 + £5 P&P
measuring transmitted
REGULAR niio
PRICE X,ly
radio signals at a distance
★ Supplied with mains adaptor/charger & telescopic antenna
TO ORDER CALL
021
457 7994
FAX ORDERS 021 457 9745
mmm

QUANTEK ELECTRONICS,
1678 BRISTOL ROAD SOUTH, BIRMINGHAM B45 9TZ Fx
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EVERYDAY

CLASSIFIED

JV/T//[PRACTICAL
ELECTRONICS

Everyday with Practical Electronics reaches twice
as many UK readers as any other independent
monthly hobby electronics magazine, our audited
sales figures prove it. We have been the leading
independent monthly magazine in this market for
the last ten years

If you want your advertisements to be seen by the largest readership at the most economical price our classified and
semi-display pages offer the best value. The prepaid rate for semi display space is £8 ( + VAT) per single column centimetre
(minimum 2.5cm). The prepaid rate for classified adverts is 30p (+ VAT) per word (minimum 12 words).
All cheques, postal orders, etc., to be made payable to Everyday with Practical Electronics. VAT must be added. Advertisements, together with remittance, should be sent to Everyday with Practical Electronics Advertisements, Holland Wood House,
Church Lane, Great Holland, Essex C013 OJS. Phone/Fax (01255) 850596.
For rates and information on display and classified advertising please contact our Advertisement Manager, Peter Mew as above.
it * * SURVEILLANCE KITS * * *
MRT1 MICRO TRANSMITTER, 26mm x 20mm including sensitive electret microphone, tuneable 80-115MHz. 500M range
Kit £4.95. Assembled £8.95
MTT1 TELEPHONE TRANSMITTER. 35mm x 10mm, powered
from line, transmits all conversations. 500M range. 80120MHz Kit £5 95. Assembled £10 95.
All prices include p&p. Send 2x2nd class stamps for Catalogue
Chequea/P.O.s payable to:
EXCEL PRODUCTS (Dept. EPE)
Unit 14. Sunningdale. Bishop s Stortford. Herts CM23 2PA
BTEC ELECTRONICS
TECHNICIAN
FULL-TIME TRAINING
THOSE ELIGIBLE CAN APPLY FOR E.T, GRANT SUPPORT
AN EQUAL OPPORTUNITIES PROGRAMME
O.N.C., O.N.D. and H.N.C.
Next course commences
Monday 9th January 1995
FULL PROSPECTUS FROM
LONDON ELECTRONICS COLLEGE
(Dept EPE) 20 PENYWERN ROAD
EARLS COURT, LONDON SW5 9SU
TEL; 071-373 8721
ASTRA Desk Top Accounting"'
Overture - Invoicing. Sales. Nominal. VAT. etc
Premier - plus Stock, Jobs. EPOS, etc
Professional - plus Multi-Currency/Depts. etc
S&S Systems Ltd. Bretton Court. Manor Road. Wales
Sheffield, S31 8PD. UK. (Software distributors and Apple dealers)
Tel: (01909) 773399 • Fax: (01909) 773645 • lot Code: +44 1909
This 21/jcm space in
Everyday with
Practical Electronics
Would ONLY cost you
£20 + VAT
THE VINTAGE ELECTRONICS
AND WIRELESS LISTING
Published regularly, contains for sale hundeds of old. modern
and out of print Electronics and Wireless Books. Magazines
Surplus and obsolete components, spares, valves semiconductors, electronic and wireless equipment. Send six first
class stamps for next catalogue or £3.75 for next four issues.
Dept. E. CHEVET SUPPLIES LTD.,
167 Dickson Road. Blackpool FY1 2EU.
Tel: 0253 751858 Fax: 0253 302979
^YUGA ENTERPRISE
BA.LA, LB, LC, UFA,
UPB. UPC, TA,
Buy
TBA, TDA, TEA,
&
2SA, 2SB, 2SC,
Sell
2SJ, 2SK, SAA,
Japanese
STA, STK, STB,
ICs &
HA, AC. KA. KIA, Transistors
IX, LM, MN, PA
TEL: (65) 741 0300
FAX: (65) 749 1 048
705 Sims Drive #03-09
Shun Li Industrial Complex,
Singapore 1438.
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lilMINI C.CD. CAMERAHl
Mini C.C.D. camera only
32x32mm complete with
J
3 Smmwide view lens and 9v ■
power
supply
Plugs
direclfy
n WKESEmk into most types of video
.Hi recorders using the video
■
■■ lUV
mm jS|
input. Min. 1 lamination 0.3 Lux.
U w
Standard
mini
board
camera
■
(uncased) only
£199 including carriage. ■
1
* ALSCO
■
n
1 Astfey House,
■
Johnson St Tyldesley, ■
Manchester,
m
U 1
M29 BAB.
1
Tel. 0942 893573
_
DCS VARIABLE VOLTAGE D C. BENCH POWER SUPPLY
1 to 24d.c.voltsFully
up tostabilised
Vi amp 1Twin
to 20 volts up to 1 amp 1 to 16voltage
volts up tocur1%
amps
rent readings Overload
protectionpanel meters for instant
O VI f and
ihC
Fully variable
a j y' ggWHWMBBBBMfc J —r
LX w
j VAT
Operates
240V a c. from "
+
Post
and
Compact unit. SBD insurance
£4
Size 9 x 5% x 3in
NEW MODEL. Up to 38volts d c at 6 amps 10 amps peak Fully vanablel
Twin panel meters Size 1414 x 11 x 414in Cee inc VAT Carr £6
RADIO COMPONENT SPECIALISTS
337 WHITEH0RSE ROAD, CR0YD0N
SURREY, U.K. Tel: 081-6841665
List. Large SAE. Delivery 7 days. Callers welcome. Closed Wednesday
THE BRITISH AMATEUR
ELECTRONICS CLUB
exists to help electronics enthusiasts
by personal contact and through a
quarterly Newsletter.
For membership details, write to the
Secretary:
Mr. J. F. Davies, 70 Ash Road, Cuddington,
Northwich, Cheshire CW8 2PB.
Space donated by Everyday with Practical Electronics
FRASER
ELECTRONICS
NEW CATALOGUE/PRICE LIST
NOW AVAILABLE - 76 PAGES
3000 items at competitive prices!
Batteries • Buzzers • Cable • Displays
Capacitors • Cases • Connectors • LDR
CMOS • Crystals • Data switches • Diodes
Displays • Fuses alntegrated circuits
Knobs • LEDs • Loudspeakers • Relays
Resistors • Solder equipment • Switches
Transformers •Transistors • Triacs• etc
For your copy, send your name and
address, with 50p (stamp) towards
cost of carriage to:
FRASER ELECTRONICS
42 Elm Grove, Southsea, Hants P05 1JG

Miscellaneous
PROTOTYPE PRINTED CIRCUIT
BOARDS one offs and quantities, for details
send s.a.e. to B. M. Ansbro, 38 Poynings
Drive. Hove, Sussex BN3 8GR. or phone
Brighton 883871.
G.C.S.E. ELECTRONICS KITS, at pocket
money prices. S.A.E. for FREE catalogue.
SIR-KIT Electronics, 70 Oxford Road, Clacton, C015 3TE.
PLDs AND EPROMS copied or programmed. We supply logic devices/convert
discrete logic to PLDs. Also PCBs designed.
Send for details to PO Box 1561 Bath (0225
444467).
VALVE ENTHUSIASTS: Capacitors and
other parts in stock. For free advice/lists
please ring, Geoff Davies (Radio), Tel: 0788
574774.
PRACTICAL ELECTRONICS from No. I
Vol. 1 (Nov '64) to Sept '92, complete with
attachments. Easybinder bound up to Dec '90
and in glass fronted book case. Offers. Also
22 single numbers between March '65 and
Oct '83, £1 each with s.a.e. PRACTICAL
MECHANICS, Ed. F.J. Caram, 4 bound
volumes, Oct '56 to Sept '60, rare find. Offers.
Reading (0734) 842635 day or evening.
AIM6S MICROPROCESSOR TRAINING
SYSTEM with full documentation and training course. £75. Tutorial support available if
required. Details from 29 Chardacre, Milton
Keynes MK8 8JN.
TEKTRONIX 314 storage oscilloscope, dual
trace, £195.00. AV08 Mk 5 Multimeter, case
and leads, £65.00. SE Labs 10IX oscilloscope,
£70.00. G.W.O. Tel: (Steve) 0543 450347.
KI.KC TRONIC COMPONENTS
Transistors, Resistors, Capacitors. Inductors. Opto Electronics. Digital and Linear ICs, MICROs, PIC MICROs,
EPROMs. Encoders. Decoders. Holtek HT Series ICs,
SMT Components. Computer Products. Rams. Sims,
Radio Txs Rxs. Car Alarms. Burglar Alarms. Speakers and
Sounders. Swiches, Relays, Transformers. Connectors.
Batteries and many more items.
Send 2 x 1st class stamps for full price list.
FRANS FRANCIS
66 Tvwhitt Road. London SE4 IQE
Tel: 081-244 6966
Barker GSIO
Revolutionary microprocessor
controlled intruder deterrent
Adaptive multi-sample alogrithm with
barks and growls gives one of the
most realistic effects currently on the
market. Includes on board amp Easy
Ii£
to fit to a speaker cabinet. Runs from
a plug top mains adaptor
Just send your address along with 4 first class stamps for a demo tape.
Available assembled or in kit form from £29.95 • PAP £1 80 - Cheques to:
D. Hirst 176 Lister Avenue, Bradford. W. Yorks BD4 7QU
START YOUR OWN MOBILE
COMMUNICATIONS BUSINESS
Our unique independently written
manual gives you all the information you
need, including confidential trade
suppliers telephone numbers. Only
£9.95 including P&P. Cheques/POs to:
Global Media Communications,
1A Park Place, Leeds LSI 2RU.
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MAKE YOUR INTERESTS PAY!
Over the past 100 years more than 10 million students throughout the world have found it worth
their while! An ICS home-study course can help you get a better job, make more money and
have more fun out of life! ICS has over 100 years experience in home-study courses, and is the
largest correspondence school in the world. You leam at your own pace, when and where you
want under the guidance of expert personal'tutors. Find out how we can help YOU. Post or
phone today for FREE INFORMATION on the course of your choice. (Tick one box only!)

SERVICE MANUALS
We have what is probably the largest range of
Service Information available anywhere.
From the Earliest Valve Wireless to the
Latest Video Recorders. Colour Televisions,
Test Gear. Audio, Computers. Amateur Radio
in fact practically anything.
Write, Fax or Phone for immediate Quote.
Originals or Photostats as available.

GCSE/'A" LEVEL over 20 examination subjects to choose from. Ask for details.
Electronics
TV, Video & Hi-Fi Servicing
C & G Basic Electronic Engineering Q Refrigeration & Air Conditioning
Electrical Engineering
PC Repair
Q
Electrical Contracting/Installation
Computer Programming
| Mr/Mrs/Miss/Ms _
■ Address
■ BOO lnternational Correspondence Schools, Dept ECS 15. 312/314 High Street. ■
yllflO Sutton, Surrey SMI 1 PR. Tel: 041-221 7373 (24 hours) Fax: 041-221 8151. J

Cooke International
SUPPLIER OF QUALITY USED TEST INSTRLMENTS
ANALYSERS, BRIDGES, CALIBRATORS. VOLTMETERS, GENERATORS,
OSCILLOSCOPES. POWER METERS. ETC. ALWAYS AVAILABLE
ORIGINAL SERVICE MANUALS FOR SALE
COPY SERVICE ALSO AVAILABLE
EXPORT, TRADE AND U.K. ENQUIRIES WELCOME
SEND LARGE S.A.E. (50p POSTAGE) FOR LISTS OF EQUIPMENT & MANUALS
ALL PRICES EXCLUDE VAT AND CARRIAGE
DISCOUNT FOR BULK ORDERS
SHIPPING ARRANGED
OPEN MONDAY TO FRIDAY 9AM-5PM
Unit Four, Fordingbn'dge Site, Main Road, Barnham, Bognor Regis,
West Sussex, P022 OEB
Tel (+ 44) 0243 545111 /2 Fax (+ 44) 0243 542457
EQUIPMENT & ACCESSORIES PURCHASED
MARAPET ELECTRONIC COMPONENTS
Tel: 0452 526883
Spares for TV ★ Video ★ Audio ★ Computer Eauioment
VIDEO
SPARES
COMPUTER SPARES
We
can supply+Pinch
Rollers. Idlers.
Belt
PHILIPS
MONITORS
EQUIPMENT MANUALS
Kits,
Line O/P
Tx £21 27 •NO
VAT ON MANUALS*
SpecificHeads
parts tor many
over 160other
makesService & CM8833
CM
11342Power
Line O/P
Tx £24
CM11342 Service £9 99
CM9073
Switch
£8 6349 Philips
TV - SATELLITE
Philips
CM8833
Service. £14£8.5553
AUDIO
SPARES
AMSTRAD
Service
Switches, Transformers, Semiconductors, CPC464 Keyboard
£25 52 Ams PCW9512
PC12HRCD Service £5 00
etc., etc. Large range available.
40054 ROM (+2)
£11 69 Ams
PC 14C0/0Service
Service £14£5.00
AY38912 IC
£6 58 Ams C64/C64C
EQUIPMENT MANUALS
99
SED9420CAC
£14 93 CBM
Large selection
of Manufacturers
CBM 64 User
£5 49
Service
& User information
available
COMMODORE
CHIPS
CBM
C64C
User
£4
99
Original manuals supplied if possible
6569 VIC {C64)
£13 49 CBM C+ 4 User
£5 49
8565
VIC
(C64C)
£15.03
SEMICONDUCTORS
SELECTED
CHIPS
We can supply
thousands
(A3000)
£29 91 27C256-200nS
Custom
& Industry
Standardof different
devices 8372B
MB81416-12 (C16)
£3.75 Atari ST-DMA
£27£3 9950
REMOTE
CONTROL
HANDSETS
FLYBACK
TRANSFORMERS
ZX8401
£5 44
Very large range availablefrom £10 99 We can supply a large range for Spectrum
OLZX8302
49
Monitors (Also TV equip) Spectrum TMS4532NL4 £6£0 99
PHONE for a PRICE & AVAILABILITY on many
show a small sample of our stock Many Batteries. Leads
your requirements, or send S.A.E. for We onlyand
PrintertoSpares
also available
more information on our service
All items subject
availability
Prices canPlease
changeenquire
without notice
Order by Post or Phone. We accept Credit
Mail
Order
to:MEC
Cards. DELTA & SWITCH (Please give
Validity Dates & Issue No. s) Add: £1.20
1 HORNBEAM MEWS
(UK) P&P (+ 50p for LOPTx's) & 17.5%
VAT. (NB: VAT is also due on P&P GLOUCESTER GL2 0UE
Manuals are zero-rated)

a INFOTECH & STREET
76 Church St, Larkhall, Lanarks, ML9 1HE
Phone (0698) 883334/888343 or Fax (0698) 884825
Remember: Not only do we have every sheet ever produced, but we also have
The World's Largest Collection of
SERVICE MANUALS & CIRCUITS
We are now successfully running a Library Service *ih\ch allows you to borrow any
manual you want for as long as you want, and when you need another manual, just return
the one you have, plus a C4 95 Exchange fee and tell us what you want next.
Borrow any Service Manual for £4.95
regardless of its size or normal cost
The cost of this service is a yearly subscription fee of only £59.95. Join now & get a free
Data Ref Guide'.
Everyday with Practical Electronics, January 1995

Also available. Our FREE catalogue
detailing Hundreds of Technical Books
and Repair Guides available.
Now Available. Our Service Manuals Index on P.C.
Disc (3.5") for use on your Computer. Just £3.50 with
FREE everlasting Updates. Order MP-285
>g
MALRITRON TECHNICAL SERVICES (EPE),
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 Technical Books Catalogue plus Manuals Index on PC Dise(s).
NAME
ADDRESS.

. POSTCODE.
If you do not wish to cut your magazine photocopy this coupon or use a separate sheet
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N. R. BARDWELL LTD (EPE)
Signal diodes 1N4148
£1.00 25 3mm red I e d s
£1.00
Rectifier Diodes 1N4001
£1.00 25 Asstd. high brightness l.e.d.s
£1.00
Rectifier Diodes 1N4007
£1 00 50 Axial l.e.d.s (Diode package)
£1.00
Rectifier Diodes 1N5401
£1 00 12 Asstd 7-segment displays
£1.00
NE555 Timer I C s
£1 00 2 ORP12 light dependant resistors £1.00
Asstd Zener Diodes
£1 00 30 Asstd IF transformers
£1.00
BC212L Transistors
£1 00 48 Asstd coil formers
£1.00
BC213L Transistors
£1 00 100 Asstd RF chokes (inductors)
£1.00
BC327 Transistors
£1 00 30 Asstd connectors edge,d.if, sil etc£1.00
BC328 Transistors
£1 00 30 Asstd d.i.l. sockets up to 40-pin £1.00
BC337 Transistors
£1 00 200 Asstd disc ceramic capacitors £1 00
BC478 Transistors
£1 00 80 Asstd. capacitors InF to IpF
£1.00
BC546 Transistors
£1 00 80 Asstd electrolytic capacitors
£1.00
BC547 Transistors
£1 00 10 4P3W MBB min. rotary switches £1.00
BC548 Transistors
£1 00 20 Min. SP/CO slide switches
£1.00
BC549 Transistors
£1 00 20 1" glass reed switches
£1.00
BC550 Transistors
£1 00 200 4N7 mini axial capacitors
£1.00
BC557 Transistors
£1 00 24 24-pin d.i.l wire wrap i c. skts £1.00
BC558 Transistors
£1 00 1 12V motorised volume control 50k £1.00
BC559 Transistors
£1 00 50 Grommets 6 3mm id, 9 5mm od £1.00
BC640 Transistors
£1 00 100 c/f y«W 5% resistors any one
MPSA42 Transistors
£1 00
value. E24, range 1R to 10M
£0.45
MPSA92 Transistors
£1 00
2N3702 Transistors
£1 00 Prices include VAT. postage tl 25 Stamp lor lists
2N3904 Transistors
£1 00
288 Abbeydale Road, Sheflield S71FL
78M08 8V 500mA Pos Regulators £1.00
79M08 8V 500mA Neg Regulators £1.00 Phone (0114) 2552886 Fax (0114) 2500689
5mm red l.e.d.s
£1 00

SHERWOOD ELECTRONICS
7 Williamson Street, Mansfield, Notts. NG19 6TD
CHOOSE 1 x £1 packs FREE with every 10 purchased
SP104 15 x 16 pin DIL sockets
SPi 15 x 5mm Red Leds
SP112 5 x Cmos 4093
SP2 15 x 5mm Green Leds
SP6 15 x 3mm Red Leds
SPI 25 10 X 1000/16V radial elect caps
SP7 12 x 3mm Green Leds
SPI 30 100 X Mixed 0 5W C.F. resistors
SP133 20 X 1N4004 diodes
SP10 100 x 1N4148 diodes
SP11 30 x 1N4001 diodes
SP135 6 X Min slide switches
SP137 4 X W005 1.5A bridge rectifiers
SP18 20 x BC182 transistors
SPI 38 20 X 2.2/50V radial elect caps
SP20 20 x BC184 transistors
SP22 20 x BC214 transistors
SPI 42 2 X Cmos 4017
SP147 5 X Stnpboard 9 strips x 25 holes
SP23 20 x BC549 transistors
SP151 4 X 8mm Red Leds
SP28 5 x Cmos4011
SP157 5 X BCY107 transistors
SP36 25 x 10/25V radial elect caps
SPI 67 6 X BC107 transistors
SP42 200 x Mixed 0.25W C.F resistors
SP47 5 x Min. push button switches
SPI 69 4 X Cmos 4069UB
SP102 20 x 8 pin DIL sockets
SP175 20 X 1/63V radial elect caps
SP103 15 x 14 pin OIL sockets
SPI 83 20 X BC547 transistors
RESISTOR PACKS - 0.25W C.Film
1995 Catalogue available - £1 or
RP3 5 each value - total 365
£2.75
RP7 10 each value-total 730
£4.15
FREE with first order over £5
RP10 1000 popular values
£5.60
Cheques or P.O. to SHERWOOD ELECTRONICS NOVAT
Please add C1.25 PAP to all orders
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Mixed metal/carbon film resistors1 tW El 2 series 10 ohms to 1 Megohm
2p
Carbon Film resistors %W 5% E24 series 0.51 R to 10MO
1p
100 off per value - 75p. even hundreds per value totalling 1000
£6.00p
Metal Film resistors !4W 10R to 1 MO 5% El 2 series - 1 !4p. 1 % E24 series
2p
Mixed metal/carbon film resistors %W E24 series 1 RO to 10MO
1 !4p
1 watt mixed metal/Carbon Film 5% E12 series 4R7 to 10 Megohms
5p
Linear Carbon pre-sets 10OmW and !4W 100R to 2M2 E6 series
7p
Miniature polyster capacitors 250V working for vertical mounting
.015, .022, .033, .047. 068-4p. 0.1 - 5p. 0.12,0.15,0.22 - 6p. 0.47 - 8p 0 68 - 8p 1 0 -12p
Mylar (polyester) capacitors 100V working E12 series vertical mounting
10OOp to 8200p - 3p .01 to .068 - 4p. 0 1 5p. 0.12, 0.15. 0.22 - 6p 0 47/50V - 8p
Submin ceramic plate capacitors 100V wkg vertical mountings. E12 series
2% 1 8pf to 47pf - 3p. 2% 56pf to 330pf - 4p. 10% 390p-4700p
4p
Disc/plate ceramics 50V El 2 series 1 PO to 1000P. E6 Series 15OOP to 47000P
2p
Polystyrene capacitors 63V working El 2 series long axial wires
10pf to 820pf - 5p. 10OOpf to 10.OOOpf - 6p. 12.000pf
7p
741 Op Amp - 20p. 555 Timer - 20p. LM3900
80p
CMOS 4001 - 20p. 4011 - 22p. 4017 - 40p. 4069UB unbuffered
20p
OIL holders. S-pin 9p; 14-, 16-, 18-pin 12p; 24-pin 18p; 28-pin 20p; 40-pin 25p
ALUMINIUM ELECTROLYTICS (Mfds/Volts)
1 /50. 2.2/50, 4.7/50.10/25,10/50
5p
22/16, 22/25, 22/50, 33/16, 47/16, 47/25. 47/50
6p
100/16,100/25 7p; 100/50
12p
220/16 8p; 220/25, 220/50 10p; 470/16 470/25
lip
1000/25 25p; 1000/35. 2200/25 35p; 4700/25
70p
Subminiature, tantalum bead electrolytics (Mfds/Volts)
0.1, 0 22, 0.47,1.0, 2.2, 3.3 @ 35V - 4.7/16, 6 8/10,10/6,10p; 6.8/35,12p
4.7/25. 6.8/16, 10/6,11 p; 15/16. 22/6, 33/10. 15p; 10/25,16p; 10/35. 22/16. 20p
47/10. 20p, 47/16. 25p; 47/20, 30p; 47/35, 32p; 100/3.18p; 100/6, 220/6, 20p
VOLTAGE REGULATORS
1A + or - 5V, 8V, 12V, 15V, 18V & 24V - 55p. 100mA. 5 8,12,15, V +
30p
DIODES (piv/amps)
75/25mA 1 N4148 2p. 800/1A 1 N4006 4!4p. 400/3A 1 N5404 14p. 115/15mA OA91 8p
100/1A 1 N4002 SV&p. 1000/1A 1 N4007 5p 60/1.5AS1M1 5p 100/1A bridge
25p
400/1A 1 N4004 4p. 1250/1A BY 127 10p. 30/150mA OA47 gold bonded
18p
Zener diodes E24 series 3V3 to 33V 400mW - 6p. 1 watt
10p
Battery snaps for PP3 - 7p for PP9
12p
L.E.D.'s 3mm. & 5mm. Red, Green, Yellow - lOp. Grommets 3mm - 2p 5mm
2p
Red flashing L.E.D.'s require 9-12V supply only, 5mm
50p
Mains indicator neons with 220k resistor
10p
20mm fuses 100mA to 5A. 0. blow 6p.A/surge 10p Holders, chassis, mounting
6p
High speed pc drill-0.8,1 0,1 3, 1.5, 2.0mm - 40p Machines 12V dc
£15 00
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jobs
£4 50
AA/HP7 Nicad rechargeable cells 90p each. Universal charger unit
£6.50
AA/HP7 zinc/carbon batteries in packs of 4
£1.10 per pack
Glass reed switches with single pole make contacts
20p
3 - 8p Magnets
0.1" Stnpboard 2/4" x 1" 9 rows 25 holes - 25p. S '* x 24 rows 37 holes
70p
Jack plugs2 5 & 3.5m- 14p; Sockets Panel Mtg. 2 5 & 3 5m
lOp
Ear pieces 2.5 & 3.5mm, dynamic - 20p; 3.5mm crystal
£1.50
Multi cored solder, 22G - 8p yard, 18G - 14p yard.
TRANSISTORS
BC107/8/9 - 12p BC547/8/9 - 8p. BC557/8/9 - 8p. BC182, 182L. BC183.183L.
BC184, 184L, BC212. 212L - 10p
BC327, 337, 337L -12p BC727, 737 - 12p BD135/6/7/8/9 - 25p BCY70 - 18p
BFY50/51 /52 - 20p.
BFX88 -15p, 2N3055 - 55p, TIP31. 32 - 30p, TIP41.42 - 40p BU208A - £1.50. BF195,197 - 12p
Ionisers with seven year guarantee, 240V AC, list price £16 95 or more
£12.50
Do not add VAT. Postage 30p (free over £5). Stamp for list.
THE CR SUPPLY CO
127 Chesterfield Rd.. Sheffield S8 0RN Tel: 0742 557771 Return posting
Inverter toroidal transformers 225VA10 5-0-10 5V
primary 0-260-285V secondary
£29.95
LEOs 3mm or 5mm red or green 6p each, yellow
11 p each High intensity red. green or yellow,
5mm 30p each
Cable Ties 1 p each, £5.95 per 1000, £49.50 per
10.000
High quality photo resist copper
clad epoxy glass boards
Dimensions
single-sided
double-sided
3*4 inches
£1.09
£1.23
4*8 inches
£2.75
£2.99
6x12 inches
£6.20
12*12 inches
£12.25
RECHARGEABLE BATTERIES
A A (HP7) 500m AH
£0.99
AA 700mAH
£1.75
C 2AH with solder tags
£3.60
D 4AH with solder tags
£4.95
1/2AA with solder tags
£1.55
AAA (HP16) 180mAH
£1.75
AA 500mAH with solder tags
£1.55
CD (HP11)
8AH
£2.20
1 12AH
£2
60
PP3(HP2)
8 4V110mAH
£4.95
Sub
C
with
solder
tags
£2.50
1/3 AA with tags (Philips CTV)
£1.95
Standard
4 AA+ cells
or 4Csorcharger,
Os in 12 tocharges
14 hours
1*PP3in 5(1,hours
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 0s must be
charged in twos or fours
£10.95
Nickel Metal Hydryde AA cells, high capacity
with no memory: 10OOmAH £3.85.1200mAH £4.40
SPECIAL OFFERS - PLEASE CHECK
FOR AVAILABILITY
42mm *16mm dia 1 2V
£1.45
Stick of 4 1 71 mm x 16mm dia . with red
and black grade
leads capacitors
4 8V with screw terminals,
£5.95
Computer
38000M F 20V £2.50; 87000MF 10V £1.95;
68000M
15V £2.95;
58000m FF 60V
£4.95 IOOOOJIF 16V £1.50;
7-segment
12mm common anode I e d display. £0.45
LM2931
5.0 lowpackage
drop out 5V
regulatorATT0220
£0.85
7812
and
7912
12V
1A
regulators
100
LM337K T03 case variable
regulator£26.00 per£1.95
100f £1 44 each
GaAs
eachF.E.T.
£9 95low10+leakage
£7 95current
100 + S8873 £12.95
BS250 p-channel MOSFET
45p
B C559 tra nsistor
£3.95 per 100
74LS05
HexMicrocontroller
inverter
£10.00 per£3.50
100
Used
8748
SL952
UHF
Limiting
amplifier,
LC
16
surface
mounting package with data sheet
£1.95
AM27S02
£1.25
each;+ . 6p
90p 100 ++
CD4007UB
1 Op a100
Sinclair
light gun terminated with
jack plug 1000
and
PP3 clip gives
signaloutput
whenwaveform
pointed atchart
50Hz £3.95
flickering
light,awith
DC-DC converter. Reliability model, VI2P5,12V
in 5V 200mA out, 300V input to output isolation,
with data £4 95 each or pack of 10 £39.50
Hour counter used 7 digit 240V a.c 50Hz £1.45

QWERTY keyboard, 58 key good quality switches,
new
£5.00
Airpax A82903-C large stepping motor 14V
7 5' step. 27 ohm, 68mm dia. body, 6 3mm
shaft
£8.95
or
£200.00
for
a
bo*
of 30
Polyester capacitors, box type, 22 5mm lead pitch
0lMF250Vdc
9mF 250Vd c20peach,
18peach,15p100*,10p1000
14p 100+ 9p 1000++
23 2mF
30p each,
each, 20p
1000 ++
3mF 250V
lOOVdd cc 30p
20p 100
100 ++ 15p
15p 1000
ImF7 5p
50V1000
bipolar
electrolytic
axial
leads,
15p
each.
0 22mF 250V+polyester axial leads. 15p each.
100 + 7 5p each
Polypropylene
c (Wima
27 5mm pitch, Ipf
32 x400V
29 x d17mm
case,MKP10)
75p each,
60p100 +
Philips 123 series solid aluminium axial leads.
33mF 10V
2 2mF22mF
40V63V
40paxial
each, 25p 100 +
Philips
108 8.series
30p each. 15p 1000 +
Multilayer AVX ceramic capacitors, all 5mm
pitch, 100V 10OpF 150pF 220pF, 10.OOOpF
(10n) 10p each 5p 100-> , 3.5p 1000 +
500pF
compression
trimmer
60p
40mF
370V
a.c.nomotor
containing
p c b start
s) capacitor
£5.95(dialectiol
or £49.50type
for 10
Welwyn W23 9W 120 ohm 35p each, 20p 100 +
680 ohm 2W metal film resistor4p 100 + , 2p 1000 +
Solid
inductance,
for r carbon
f circuits.resistors,
27ohmvery
2W.low
68ohm
2W 25pideal
each,
15p each 100 +
we
have
a
range
of
0
25W,
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 drive
connectors, fan and mains inlet/output
connectors on back and switch on the side (top
for
tower case)
212 xeach,
149 x£138.00
149mmfor 6
excluding
switch,dims£26.00
MX180 Digital multimeter 17 ranges, 1000V
d.c.
a.c. 2Mohm
transistor Hfe£12.95
9V
and 750V
127256-3
5V battery
test 200mA
AMD
EPROMS
£2.00each. £1.25100
+
DILeach,
switch
3PCO
12
pin
(ERG
SDC
3-023)
60p
40p 100 +
Disk Drive Boxes (or a 5 25 disk drive, with room
(or
a power
supply, light-grey
plastic
67mmfor* 10
268mm
x 247mm
£7.95
or £49.50
Handheld Ultrasonic remote control
£3.95
CV2486 gas relay 30mm * 10mm dia with
3 wire terminals, will also work as a neon
light
20p each, £7.50 per 100
A23 12V battery for car alarms7Speach,
or lighters£50 100 +
All products advertised
are
new
otherwise statedand unused unless
Wide
range
of
CMOS TTL batteries,
74HC 74F Linear
Transistors kits,
toolsrechargeable
etc always in stock capacitors,
Please
add
£1.95
towards
VAT included in all pricesP&P
|PG ELECTRONICS
276-278 Chatsworth Road
Chesterfield S40 2BH
Access/Visa Orders: (0246) 211202
Callers welcome

Millions of quality components
at lowest ever prices!
Plus Tools, Watches, Fancy Goods, Toys.
Mail order UK only.
All inclusive prices NO VAT to addon.
Send 43p stamped self addressed label or
envelope for catalogue/clearance list.
At least 2,100 offers to amaze you.
Brian J Reed
6 Queensmead Avenue, East Ewell
Epsom, Surrey KT17 3EQ
Tel: 081-393 9055
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POWER AMPLIFIER MOOULES-TURIMTABLES-DIMMERSSERVICE ♦ LARGE tA4) S.A.E., BOp STAMPED FOR CATALOGUE ♦
LOUOSPEAKERS-19 INCH STEREO RACK AMPLIFIERS
SUPPLIED READY BUILT AND TESTED.
OMR MOS-FET POWER AMPLIFIERS THOUSANDS PURCHASED
These
modules
now
enjoy
a
world-wide
reputation
for
quality,
reliability
andIndustry.
performance
at aInstrumental
realistic price.
Four
BY PROFESSIONAL USERS
HIGH POWER, TWO CHANNEL 19 INCH RACK
models are available to suit the needs o( the professional and hobby market i.e.
Leisure.
and Hi-Fi
etc.
comparing
NOTE that
all models
includeare
toroidal
supply,
driveWhen
circuits
to powerprices.
a compatible
Vu meter.
All models
open power
and short
circuitintegral
proof. heat sink, glass fibre P.C.B. and
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 - lOOKHz
-3dB. Damping Factor >300, Slew Rate 45V/uS,
T.H.D. typical 0.002%, Input Sensitivity 500mV, S.N.R.
-110 dB. Size 300 x 123 x 60mm.
PRICE £40.85 - £3.50 P&P
THE RENOWNED MXF SERIES OF POWER AMPLIFIERS
FOUR MODELS:- MXF200 (100W + 100W) MXF400 (200W + 200W)
MXF600 (300W + 300W) MXF900 (450W + 450W)
ALL POWER RATINGS R.M.S. INTO 4 OHMS, BOTH CHANNELS DRIVEN
FEATURES: ★Independent power supplies with two toroidal transformers * Twin L.E.D. Vu meters *
Level controls * Illuminated on/off switch w XLR connectors * Standard 775mV inputs * Open and short circuit
proof * Latest Mos-Fets for stress free power delivery into virtually any load * High slew rate * Very low
distortion * Aluminium cases ★ MXF600 & MXF900 fan cooled with D.C. loudspeaker and thermal protection.
USED THE WORLD OVER IN CLUBS,1 PUBS, CINEMAS, DISCOS ETC.
SIZES:- MXF200 W19 xHS1 a (2U)xD11"
MXF400 W1 9 xHS1 V (3U)xD1 2"
MXF600 W19 xHS1 4 (3U)xD13"
MXF900 W19 xHS 4 (3U)xD14^4"
PRICES:-MXF200 C175.00 MXF400 £233.85
MXF600 £329.00 MXF900 £449.1 5
SPECIALIST CARRIER DEL £12.50 EACH
MP X03 STEREO 3-WAY ACTIVE C

O

o

O

o

o

■

OMP/MF 200 Mos-Fet Output power 200 watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-SdB, 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
L -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 - lOOKHz
-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 lOOO Mos-Fet Output power 1000 watts
R.M.S. into 2 ohms. 725 watts R.M.S. into 4 ohms,
frequency response 1Hz - lOOKHz -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
NOTE: MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS;
STANDARD - INPUT SENS SOOmV, BAND WIDTH lOOKHz.
PEC (PROFESSIONAL EQUIPMENT COMPATIBLE) - INPUT SENS
775mV, BAND WIDTH SOKHz. ORDER STANDARD OR PEC.

Advanced 3-Way Stereo Active Cross-Over, housed in a 19" x 1U case. Each channel has three level controls
bass, mid & top. The removable front fascia allows access to the programmable OIL switches to adjust the
cross-over frequency: Bass-Mid 250/500/800Hz. Mid-Top 1.8/3/5KHz. all at 24dB per octave. Bass invert switches
L
on each bass channel. Nominal 775mV input/output. Fully compatible with OMR rack amplifier and modules.
Price C117.44 - CS.OO P&P
ECHO & SOUND EFFECTS*
TEREO DISCO MIXER SDJ3400
STEREO DISCO MIXER with 2x7 band
& R graphic equalisers with bar graph
LED Vu meters. MANY OUTSTANDING
LOUDSPEAKER LARGE SELECTION OF SPECIALIST LOUDSPEAKERS
AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER
FEATURES:- including Echo with repeat A
speed control, DJ Mic with talk-over
GRILLES, CROSS-OVERS AND HIGH POWER, HIGH
switch, 6 Channels with individual faders
FREQUENCY BULLETS AND HORNS, LARGE (A4) S.A.E.
plus cross fade, Cue Headphone Monitor. 8
(60p STAMPED) FOR COMPLETE LIST.
Sound Effects. Useful combination of the
following inputs:- 3 turntables (mag), 3
McKenzie and Fane Loudspeakers are also available.
mics, 5 Line for CD, Tape, Video etc.
SIZE: 482 x 240 x 120mm
MINENCE:- INSTRUMENTS. P.A.. DISCO, ET
Price £144.99 + £5.00 P&P
ALL EMINENCE UNITS S OHMS IMPEDANCE
WATT R.M.S. ME8-1OO GEN. PURPOSE. LEAD GUITAR. EXCELLENT MID. DISCO
Join the Piezo revolution! The low dynamic mass (no voice coil) of a Piezo tweeter produces an improved 8RES10O
FREQ. 72Hz, FREQ. RESP. TO 4KHz. SENS 97dB
PRICE C32.71 - C2.00 P&P
transient response with a lower distortion level than ordinary dynamic tweeters. As a crossover is not required 10 10O
WATT R.M.S. ME10-1 OO GUITAR, VOCAL. KEYBOARD, DISCO, EXCELLENT MID
these units can be added to existing speaker systems of up to 100 watts (more if two are put in series. FREE RES. FREQ.
71
Hz,
FREQ
RESP
TO
7KHz,,SENS97dB
PRICE C33.74 - C2.50 P&P
EXPLANATORY LEAFLETS ARE SUPPLIED WITH EACH TWEETER.
10 200 WATT R.M.S. ME10-200 GUITAR, KEYB'D, DISCO, VOCAL, EXCELLENT HIGH POWER MID
TYPE 'A' (KSN1036A) 3" round with protective wire mesh. Ideal for RES.
FREQ 65Hz, FREQ. RESP. TO 3.5KHZ, SENS 99dB
PRICE E43.47 - C2.50 P&P
bookshelf and medium sized Hi-Fi apeakers. Price £4.90 50p P&P.
12 100 WATT R.M.S. ME12-1OOLE GEN PURPOSE. LEAD GUITAR, DISCO, STAGE MONITOR
PRICE £35.64 £3,50 P&P
TYPE 'B' (KSN1005A) 3Va" super horn for general purpose speakers, RES.FREQ 49HZ, FREQ. RESP. TO 6KHz, SENS 100dB
12 100 WATT R.M.S. ME12-100LT (TWIN CONE) WIDE RESPONSE. P.A.. VOCAL, STAGE
disco and P.A. systems etc. Price £5.99 - 50pP&P.
i) TYPE B
RES. FREQ 42Hz, FREQ. RESP. TO lOKHz. SENS 98dB.
PRICE £36.67 - £3.50 P&P
TYPE 'C (KSN1016A) 2"x5" wide dispersion horn (or quality Hi-Fi sys- MONITOR.
1 2 200 WATT R.M.S. ME1 2-200 GEN. PURPOSE, GUITAR. DISCO, VOCAL, EXCELLENT MID
tems and quality discos etc. Price £6.99 50p P&P.
RES.
FREQ
58Hz.
FREO.
RESP
TO
6KHz.
SENS
98dB
£46.71 - £3.50 P&P
TYPE 'D' (KSN1025A) 2 x6 wide dispersion horn. Upper frequency 1 2 300 WATT R.M.S ME1 2-300GP HIGH POWER BASS, LEAD GUITAR,PRICE
KEYBOARD. DISCO ETC.
response
retained
extending
down
to
mid-range
(2KHz).
Suitable
(or
high
RES.
FREQ
47Hz,
FREQ
RESP
TO
SKHz.
SENS
103dB.
PRICE
£70.19
- £3.50 P&P
TYPE C
TYPE E quality Hi-Fi systems and quality discos. Price £9.99 + 50p P&P.
1 5 200 WATT R.M.S. ME1 5-200 GEN. PURPOSE BASS, INCLUDING BASS GUITAR.
FREQ 46Hz, FREQ RESP, TO SKHz, SENS 99dB
PRICE £50.72 £4.00 P&P
TYPE 'E' (KSN1038A) 3V horn tweeter with attractive silver finish trim RES,
1 S 300 WATT R.M.S. ME1 5-300 HIGH POWER BASS, INCLUDING BASS GUITAR
Suitable for Hi-Fi monitor systems etc. Price £5.99 * 50pP&P.
PRICE £73.34 - £4.00 P&P
LEVEL CONTROL Combines, on a recessed mounting plate, level control RES. FREQ. 39Hz. FREQ RESP. TO 3KHz, SENS 103dB.
and cabinet input jack socket. 85x85mm. Price £4.10 + 50p P&P.
EARBENDERS;- HI-FI, STUDIO. IN-CAR. ET
ALL EARBENDER UNITS 8 OHMS (Except EB8-50 & EB10-50 which are dual impedance tapped a 4 & 8 ohm)
BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUND
SOwatt EB8-50 DUAL IMPEDENCE. TAPPED 4/8 OHM BASS. HI-FI. IN-CAR.
ibl FLIGHT CASED L
RES. FREQ. 40H2. FREQ RESP. TO 7KHz SENS 97dB.
PRICE C8.90 G2.00 P&P
A new range of quality loudspeakers, designed to take advantage of the latest
10 SOWATT EB10-50 DUAL IMPEDENCE. TAPPED 4/8 OHM BASS. HI-FI, IN-CAR.
speaker technology and enclosure designs Both models utilize studio quality
RES. FREQ. 40Hz. FREQ. RESP. TO SKHz, SENS. 99dB
PRICE C13.65 £2.50 P&P
12" cast aluminium loudspeakers with factory fitted grilles, wide dispersion
10 10OWATT EBIO-IOO BASS. HI-FI. STUDIO.
constant directivity horns, extruded aluminium corner protection and steel
RES. FREQ. 35Hz. FREQ. RESP. TO 3KHz. SENS 96dB.
PRICE £30.39 £3.50 P&P
ball corners, complimented with heavy duty black covering The enclosures
12 10OWATT EB12-1 OO BASS. STUDIO. HI-FI, EXCELLENT DISCO.
are fitted as standard with top hats for optional loudspeaker stands.
RES. FREQ. 26Hz, FREQ. RESP. TO 3 KHz. SENS 93dB
PRICE £42.12 - £3.50 P&P
FULL
RANGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND
POWER RATINGS QUOTED IN WATTS RMS FOR EACH CABINET
S1 & 60WATT EB5-60TC (TWIN CONE) HI-FI. MULTI-ARRAY DISCO ETC.
FREQUENCY RESPONSE FULL RANGE 45Hz - 20KHz
RES. FREQ. 63Hz. FREQ. RESP. TO 20KHz. SENS 92dB
PRICE £9.99 - £1.50 P&P
BV 60WATT EB6-60TC (TWIN CONE) HI-FI. MULTI-ARRAY DISCO ETC.
ibl FC 12-1 OOWATTS(IOOdB) PRICE C1 59.00 PER PAIR
RES. FREQ. 38Hz. FREQ. RESP. TO 20KHz. SENS 94dB
PRICE £10.99 1.50 P&P
ibl FC 1 2-200WATTS (10OdB) PRICE C175.00 PER PAIR
8 60WATT EB8-60TC (TWIN CONE) HI-FI. MILTI-ARRAY DISCO ETC.
SPECIALIST CARRIER DEL. £12.50 PER PAIR
RES. FREQ. 40Hz. FREQ. RESP. TO IBKHz. SENS 89dB.
PRICE £12.99 £1.50 P&P
10 60WATT EB10-60TC (TWIN CONE) HI-FI. MULTI ARRAY DISCO ETC.
OPTIONAL STANDS PRICE PER PAIR C49.00
RES. FREQ. 35Hz. FREQ. RESP. TO 12KHz. SENS 98dB.
PRICE £16.49 £2.00 P&P
Delivery £6.00 per pair
THREE SUPERB HIGH POWER
CAR STEREO BOOSTER AMPLIFIERS PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE
150 WATTS (75 + 75) Stereo. 150W PRINTED
CIRCUIT BOARD AND HIGH QUALITY COMPONENTS
Bridged Mono
COMPLETE WITH CIRCUIT AND INSTRUCTIONS
250 WATTS (125 + 125) Stereo. 250W
3W TRANSMITTER 80-108MHz. VARICAP CONTROLLED PROFESSIONAL
Bridged Mono
400 WATTS (200 + 200) Stereo. 400W PERFORMANCE. RANGE UP TO 3 MILES, SIZE 38 * 123mm. SUPPLY 12V a O.SAMP
PRICE £14.85 - £1.00 P&P
Bridged Mono
ALL POWERS INTO 4 OHMS
FM MICRO TRANSMITTER 100-108MHz, VARICAP TUNED. COMPLETE WITH
Features:
VERY SENS FET MIC, RANGE 100-300m, SIZE 56 * 46mm, SUPPLY 9V BATTERY
PHOTO: 3W FM TRANSMITTER
PRICE £8.80 £1.00 P&P
★ Stereo, bridgable mono ★ Choice of
high & low level inputs ir L & R level
PRICES: 1 SOW £49.99 250W £99.99
controls ★ Remote on-off ★ Speaker &
400W £109.95 P&P £2.00 EACH
B.K. ELECTRONICS
amaimaaim
I POSTAL CHARGES PER ORDER £1.00 MINIMUM. OFFICIAL
UNITS 1 S 5 COMET WAY, SOUTHEND-ON-SE A,
ORDERS
FROM SCHOOLS,
COLLEGES,
BODIES,VISA
PLCs AND
ETC.
ESSEX. SSS6TR.
PRICES INCLUSIVE
OF V.A.T.
SALESGOVT.
COUNTER.
ACCESS ACCEPTED BY POST, PHONE OR FAX.
Tel.: 070S - 5S757S Fax.: 0702 - 4SOSA3
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Available from all branches of WHSMITH, John Menzies in Scotland
ONLY Eason S" Son in N. Ireland ONLSf and Maplin stores nationwide.
The Maplin Electronics 1995 Catalosue - OUT OF THIS WORLD!

EVERYDAY
WITH PRACTICflL

CLASSIFIED

ELECTRONICS

Everyday with Practical Electronics reaches twice
as many UK readers as any other independent
monthly hobby electronics magazine, our audited
sales figures prove it. We have been the leading
independent monthly magazine in this market for
the last ten years

If you want your advertisements to be seen by the largest readership at the most economical price our classified and
semi-display pages offer the best value. The prepaid rate for semi-display space is £8 ( + VAT) per single column centimetre
(minimum 2.5cm). The prepaid rate for classified adverts is 30p ( +VAT) per word (minimum 12 words).
All cheques, postal orders, etc., to be made payable to Everyday with Practical Electronics. VAT must be added. Advertisements, together with remittance, should be sent to Everyday with Practical Electronics Advertisements, Holland Wood House,
Church Lane, Great Holland, Essex C013 OJS. Phone/Fax (01255) 850596.
For rates and information on display and classified advertising please contact our Advertisement Manager, Peter Mew as above.
* * ★ SURVEILLANCE KITS * * *
MRU MICRO TRANSMITTER. 26mm x 20mm including sensitive electret microphone, tuneable SO-IISMHz. 500M range
Kit £4 95. Assembled E8 95.
MTT1 TELEPHONE TRANSMITTER. 35mm x 10mm. powered
from line, transmits all conversations, 500M range, 80120MHz Kit £5 95, Assembled £1095
All prices include p&p. Send 2x2nd class stamps tor Catalogue
Cheques/P.O.s payable to:
EXCEL PRODUCTS (Dept. EPE)
Unit 14. Sunningdale. Bishop's Storlford. Herts CM23 2PA
ASTRA Desk Top Accounting"'
Overture - Invoicing. Sales, Nominal. VAT, etc
Premier - plus Stock. Jobs, EPOS, etc
Professional - plus Mulli-Currency/Depts. etc
S&S Systems Ltd, Bretton Court, Manor Road. Wales
Sheffield, S31 8PD, UK. (Software distributors and Apple dealers)
Tel: (01909) 773399 • Fax: (01909) 773645 • Int Code: +44 1909
This Z'Acm space in
Everyday with
Practical Electronics
Would ONLY cost you
£20 + VAT
THE BRITISH AMATEUR
ELECTRONICS CLUB
exists to help electronics enthusiasts
by personal contact and through a
quarterly Newsletter.
For membership details, write to the
Secretary:
Mr. J. F. Davies, 70 Ash Road, Cuddington,
Northwich, Cheshire CW8 2PB.
Space donated by Everyday with Practical Electronics
Typefit
The Typesetting programme for all
your Typesetting needs.
If you need typesetting for your
Adverts, Brochures, etc.
Typefit can help you.
Please telephone 01202 882299
YUGA ENTERPRISE
f^BA.LA, LB, LC, UFA.
UPB, UPC, TA,
Buy
TBA. TDA, TEA,
8t
2SA, 2SB. 2SC,
Sell
2SJ, 2SK, SAA,
Japanese
STA, STK. STFt.
8 ICs&
HA, AC, KA. KIA, Transistors
IX, LM, MN. PA
TEL; (65) 741 0300
FAX: (65) 749 1 048
705 Sims Drive #03-09
Shun Li Industrial Complex,
Singapore 1438.
L
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BTEC ELECTRONICS
TECHNICIAN
FULL-TIME TRAINING
THOSE ELIGIBLE CAN APPLY FOR ET, GRANT SUPPORT
AN EQUAL OPPORTUNITIES PROGRAMME
O.N.C., O.N.D. and H.N.C.
Next course commences
Monday 24th April 1995
FULL PROSPECTUS FROM
LONDON ELECTRONICS COLLEGE
(Dept EPE) 20 PENYWERN ROAD
EARLS COURT, LONDON SW5 9SU
TEL: 071-373 8721
RCS VARIABLE VOLTAGE D C. BENCH POWER SUPPLY
1 to 24 volts up to % amp 1 to 20 volts up to 1 amp 1 to 16 volts up to 1 %
amps
d c FullyOverload
stabilisedprotection
Twin panel meters for instant
rent readings
O >1voltage
f and
inccurr
c~
£45
240V
ac
+-Post andvat
Size9T5""x am
insurance £4
NEW MODEL. Up to 38volts d c at 6 amps 10 amps peak Fully variable
Twin panel meters Size 14% x 11 x 4'Ain C9B mc VAT Carr C6
RADIO COMPONENT SPECIALISTS
337 WHITEH0RSE ROAD, CR0YD0N|
SURREY.U.K.Tel: 081-6841665
List. Large SAE Delivery 7 days Callers welcome Closed Wednesday
ELECTRONIC COMPONENTS
Transistors. Resistors. Capacitors. Inductors. Opto Electronics. Digital and Linear ICs. MICROs. PIC MICROs.
EPROMs. Encoders. Decoders. Holtek HT Series ICs,
SMT Components. Computer Products. Rams. Sims.
Radio Txs Rxs. Car Alarms. Burglar Alarms. Speakers and
Sounders. Switches. Relays. Transformers. Connectors.
Batteries and many more items.
Send 2 x Isl class stamps for full price list.
FRANS FRANCIS
66 Tyrwhitl Road. London SE4 1QF,
Tel: 081-244 6966

EVERYDAY ,
WITH PRACTICAL

Miscellaneous
PROTOTYPE PRINTED CIRCUIT
BOARDS one offs and quantities, for details
send s.a.e. to B. M. Ansbro. 38 Poynings
Drive, Hove, Sussex BN3 8GR. or phone
Brighton 883871.
G.C.S.E. ELECTRONICS KITS, at pocket
money prices. S.A.E. for FREE catalogue.
SIR-KIT Electronics, 70 Oxford Road, Clacton, COI5 3TE,
PLDs AND EPROMS copied or programmed. We supply logic devices/convert
discrete logic to PLDs. Also PCBs designed.
Send for details to PO Box 1561 Bath (0225
444467).
VALVE ENTHUSIASTS: Capacitors and
other parts in stock. For free advice/lists
please ring. Geoff Davies (Radio). Tel: 0788
574774.
HUNDREDS OF UNUSUAL ITEMS
CHEAP! Send £1 coin for interesting samples
and list. Grimsby Electronics, Lambert Road,
Grimsby.
FREE variable power supply plus 12 project
catalogue. £1 p&p. Power amps, 60 watt,
£5.00. T03 heatsink ex. equipment. K.l.A. I
Regent Road. Ilkley.
WORKING NICAiM STEREO UNITS from
£28.50. Cheap project repairs get you going
service, also component sales, for more details
please,send s.a.e. G.D.H. 43 St. Pauls Road,
Nuneaton. CVI0 8HW.
WANTED! Everyday Electronics November
1971 to August 1972, Offers to S. Butler, 25
Chippendale Avenue. Bangor. Co, Down, N.
Ireland. BT204PT.

Nama

Address
SUBSCRIPTION
ORDER FORM
Annual subscription rates
(1994/5):
UK £24.00.
.
.
,
Overseas £30.00 surface mail, encosepaymen o
£47 RO airmail
(cheque/PO in £ sterling only,
payable to Everyday with Practical
To:
Electronics). Alternatively send Access
Everyday with Practical
or Visa number and card expiry date.
Electronics,
signature
Allen House, East Borough,
p|ease supp|y name and address of card.h0|der u
Wtmborne,
different from the subscription address shown
Dorset BH21 1PF
hbbb above Subscriptions can only start with
the next available issue. For back numbers
Tel: 01202 881749 Fax: 01202 841692
seethe Back Issues page
i
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MAKE YOUR INTERESTS PAY!
Over the past 100 years more than 10 million students throughout the world have found it worth
their while! An ICS home-study course can help you get a better job. make more money and
have more fun out of life! ICS has over 100 years experience in home-study courses, and is the
largest correspondence school in the world. You leam at your own pace, when and where you
want under the guidance of expert 'personal' tutors. Find out how we can help YOU. Post or
phone today for FREE INFORMATION on the course of your choice. (Tick one box only!)
GCSE/'A' LEVEL over 20 examination subjects to choose from. Ask for details.
Electronics
TV, Video & Hi-Fi Servicing
C & G Basic Electronic Engineering [ ] Refrigeration & Air Conditioning
[ |
Electrical Engineering
PC Repair
Q
Electrical Contracting/Installation
Computer Programming
Mr/Mrs/Miss/Ms
Address
■ Iff International Correspondence Schools. Dept ECS 25, 312/314 High Street. ■
VIImB Sutton, Surrey SMI 1 PR Tel: 041 -221 7373 (24 hours). Fax: 041 -221 8151 J

SERVICE MANUALS
We have what is probably the largest range of
Service Information available anywhere.
From the Earliest Valve Wireless to the
Latest Video Recorders. Colour Televisions,
Test Gear, Audio, Computers, Amateur Radio
in fact practically anything.
Write, Fax or Phone for immediate Quote.
Originals or Photostats as available.
Also available. Our FREE catalogue
detailing Hundreds of Technical Books
and Repair Guides available.
Now Available. Our Service Manuals Index on P.C.
Disc (3.5") for use on your Computer. Just £3.50 with
FREE everlasting Updates. Order MP-285.

Cooke International
SUPPLIER OF QUALITY USED TEST INSTRUMENTS
ANALYSERS, BRIDGES. CALIBRATORS. VOLTMETERS. GENERATORS.
OSCILLOSCOPES. POWER METERS. ETC. ALWAYS AVAILABLE
ORIGINAL SERVICE MANUALS FOR SALE
COPY SERVICE ALSO AVAILABLE
EXPORT, TRADE AND U.K. ENQUIRIES WELCOME
SEND LARGE S.A.E. (50p POSTAGE) FOR LISTS OF EQUIPMENT & MANUALS
ALL PRICES EXCLUDE VAT AND CARRIAGE
DISCOUNT FOR BULK ORDERS
SHIPPING ARRANGED
OPEN MONDAY TO FRIDAY 9AM-5PM
Unit Four, Fordingbridge Site, Main Road, Barnham, Bognor Regis,
West Sussex, P022 OEB
Tel (+ 44) 0243 545111 /2 Fax (+ 44) 0243 542457
EQUIPMENT & ACCESSORIES PURCHASED

200
75
50
25
10
50
30
30
20
30
30
30
30
30
30
30
30
25
30
30
25
30
30
30
20
10
10
30

N. R. BARDWELL LTD (EPE)
Signal diodes 1N4148
€100 25 3mm red l.e.d.s
€1.00
Rectifier Diodes 1N4001
€100 25 Asstd. high brightness l.e.d.s
€1 00
Rectifier Diodes 1N4007
€100 50 Axial l.e.d.s (Diode package)
€1.00
Rectifier Diodes 1N5401
€100 12 Asstd. 7-segment displays
€1.00
NE555 Timer I.C.s
€100 2 ORP12 light dependant resistors €1.00
Asstd Zener Diodes
€100 30 Asstd IF transformers
€1.00
BC212L Transistors
€100 48 Asstd coil formers
€1.00
BC213L Transistors
€100 100 Asstd. RF chokes (inductors)
€1.00
BC327 Transistors
€100 30 Asstd connectors edge.d i.l., sil etc €1.00
BC328 Transistors
€100 30 Asstd d.i.I. sockets up to 40-pin €100
BC337 Transistors
€1 00 200 Asstd disc ceramic capacitors €1.00
BC478 Transistors
€100 80 Asstd. capacitors 1 nF to IpF
€1.00
BC546 Transistors
€100 80 Asstd electrolytic capacitors
€1.00
BC547 Transistors
€100 10 4P3W MBB min. rotary switches €1.00
BC548 Transistors
€100 20 Min. SP/CO slide switches
€1.00
BC549 Transistors
€100 20 1" glass reed switches
€1.00
BC550 Transistors
€100 200 4N7 mini axial capacitors
€1.00
BC557 Transistors
€100 24 24-pin d.i.I wire wrap i.e. skts €1.00
BC558 Transistors
€100 1 12V motorised volume control 50k. . .€1.00
BC559 Transistors
€100 50 Grommets 6 3mm id, 9 5mm od €1.00
BC640 Transistors
€100 100 c/f %W 5% resistors any one
MPSA42 Transistors
€100
value. E24, range 1R to 10M
€0.45
MPSA92 Transistors
€100
2N3702 Transistors
€1.00 Prices include VAT. postage £1.25. Stamp for Lists
2N3904 Transistors
€1 00
288 Abbeydale Road, Sheflield S71FL
78M08 8V 500mA Pos Regulators €1.00
79M08 8V 500mA Neg Regulators €1.00 Phone (0114) 2552886 Fa*(0114) 2500689
5mm red l.e.d.s
€1.00

R9INFOTECH & STREET
76 Church St, Larkhall, Lanarks, ML9 1HE
Phone (0698) 883334/888343 or Fax (0698) 884825
Remember; Not only do we have every sheet ever produced, but we also have
The World's Largest Collection of
SERVICE MANUALS & CIRCUITS
We are now successfully running a Library Service which allows you to borrow any
manual you want for as long as you want: and when you need another manual, just return
the one you have, plus a £4.95 exchange fee and tell us what you want next.
Borrow any Service Manual for £4.95
regardless of its size or normal cost
The cost of this service is a yearly subscription fee of only £59.95. Join now & get a free
Data Ref Guide".
Everyday with Practical Electronics, February 1995

MAL'RITRON TECHNICAL SERVICES (EPE),
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 Technical Books Catalogue plus Manuals Index on PC Disc(s).
NAME
ADDRESS.

.POSTCODE.
If you do not wish to cut your magazine photocopy this coupon or use a separate sheet

NewMarket
transporMIrs ltd.
Unit 15, Craven Way Industrial Est, Newmarket, Suffolk. CBS OAF
Telephone: (0638) 662989 Facsimile: (0638) 660799
TOROIDAL TRANSFORMER MANUFACTURERS
220/240V ANY Two Secondaries
Dimensions
Price
VA
£11.30
70 x 35mm
30
£12.40
80 x 45mm
50
90 x 35mm
80
£13.90
90 x 45mm
£14.80
120
110 x 45mm
160
£17.85
110 x 50mm
£19.20
225
£19.86
110 x 60mm
300
140 x 60mm
£26.70
500
140 x 70mm
£28.90
625
£33.90
125 x 90mm
800
160 x 70mm
1000
£39.90
Prices include VAT A Carriage
For further information and quantity discounts, contact Michael Doman
Phone: 0638 662989 Fax: 0638 660799
SHERWOOD ELECTRONICS
7 Williamson Street, Mansfield, Notts. NG19 6TD
CHOOSE 1 x £1 packs FREE with every 10 purchased
SP1 15 x 5mm Red Leds
SP104 15 x 16 pin DIL sockets
SP2 15 x 5mm Green Leds
SR112 5 x Cmos 4093
SP6 15 x 3mm Red Leds
SRI
25 10 x 1000/16V radial elect caps
SP7 12 x 3mm Green Leds
SP130 100 x Mixed 0.5WC.F resistors
SP10 100 x 1N4148 diodes
SRI 33 20 x 1N4004 diodes
SP11 30 x 1N4001 diodes
SP135 6 x Min. slide switches
SP18 20 x BC182 transistors
SP137 4 x W005 1 5A bridge rectifiers
SP20 20 x BC184 transistors
SP138 20 x 2.2/50V radial elect caps
SP22 20 x BC214 transistors
SP142 2 x Cmos 4017
SP23 20 x BC549 transistors
SP147 5 x Stnpboard 9 strips x 25 holes
SP28 5 x Cmos 4011
SP151 4 x 8mm Red Leds
SP36 25 x 10/25V radial elect caps
SRI 57 5 x BCY107 transistors
SP42 200 x Mixed 0.25WC.F resistors
SP167 6 x BC107 transistors
SP47 5 x Min. push button switches
SP169 4 x Cmos 4069UB
SP102 20 x 8 pin DIL sockets
SP175 20 x 1/63V radial elect caps
SP103 15 x 14 pin DIL sockets
SP183 20 x BC547 transistors
RESISTOR PACKS - 0.25W C.Film
1995 Catalogue available - £1 or
RP3 5 each value - total 365
€2.75
RP7 10 each value-total 730
€4.15
FREE with first order over £5
RP10 1000 popular values
€5.60
Cheques or P.O. to SHERWOOD ELECTRONICS NOVAT
Please add C1.25 PAP to aN orders
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Mixed metal/carbon film resistors1 sW El 2 series 10 ohms to 1 Megohm
2p
Carbon Film resistors %W 5% E24 series 0 51 R to 10MO
1P
100 off per value - 75p. even hundreds per value totalling 1000
£6.00p
Metal Film resistors '/iW 10R to 1 MO 5% El 2 series -1 ^p. 1 % E24 series
2p
Mixed metal/carbon film resistors E24 series 1 RO to 10MO
1 Vip
1 watt mixed metal/Carbon Film 5% El 2 series 4R7 to 10 Megohms
5p
Linear Carbon pre-sets 10OmW and !4W 100R to 2M2 E6 series
7p
Miniature polyster capacitors 250\/ working for vertical mounting
.015, .022, .033, .047. 068-4p. 01 - 5p. 0.12. 0.15,0,22 - 6p 0 47 8p. 0 68 - 8p 1 0 - 12p
Mylar (polyester) capacitors 100V working E12 series vertical mounting
10OOp to 8200p - 3p .01 to .068 - 4p. 0 1 - 5p. 0.12, 0.15, 0.22 - 6p. 0 47/50V - 8p
Submin ceramic plate capacitors 100V wkg vertical mountings. El 2 series
2% 1 8pf to 47pf - 3p 2% 56pf to 330pf - 4p 10% 390p-4700p
4p
Disc/plate ceramics 50V El 2 series 1 PO to 1000P, E6 Series 15OOP to 47000P
2p
Polystyrene capacitors 63V working El 2 series long axial wires
10pf to 820pf - 5p 10OOpf to 10.OOOpf - 6p 12.000pf
7p
741 Op Amp - 20p. 555 Timer - 20p LM3900
80p
CMOS 4001 - 20p. 4011 - 22p. 4017 - 40p 4069UB unbuffered
20p
OIL holders, 8-pin 9p; 14-, 16-, 18-pin 12p; 24-pin 18p; 28-pin 20p; 40-pin 25p.
ALUMINIUM ELECTROLYTICS (Mfds/Volts)
1 /50. 2.2/50, 4.7/50,10/25,10/50
5p
22/16, 22/25, 22/50, 33/16. 47/16. 47/25, 47/50
6p
100/16,100/25 7p; 100/50
12p
220/16 8p; 220/25, 220/50 10p; 470/16 470/25
lip
1000/25 25p; 1000/35, 2200/25 35p. 4700/25
70p
Subminiature, tantalum bead electrolytics (Mfds/Volts)
0.1. 0.22, 0 47,1 0. 2.2, 3.3 @ 35V - 4.7/16, 6 8/10. 10/6,10p. 6 8/35,12p
4.7/25. 6.8/16, 10/6,11 p; 15/16. 22/6, 33/10.15p; 10/25,16p: 10/35, 22/16. 20p
47/10. 20p; 47/16. 25p; 47/20, 30p; 47/35. 32p; 100/3,18p; 100/6, 220/6, 20p
VO LTAG E R EG U LATO R S
1A + or - 5V, 8V, 12V, 15V, 18V & 24V - 55p. 100mA. 5 8.12,15. V +
30p
DIODES (piv/amps)
75/25mA 1 N4148 2p 800/1A 1 N4006 4%p. 400/3A 1 N5404 14p 115/15mA OA91 8p
100/1A 1 N4002 3!4p. 1000/1A 1 N4007 5p 60/1 5A SI Ml 5p 100/1A bridge
25p
400/1A 1 N4004 4p. 1250/1A BY 127 10p 30/150mA OA47 gold bonded
18p
Zener diodes E24 series 3V3 to 33V 400mW - 6p 1 watt
10p
Battery snaps for PP3 - 7p for PP9
12p
L.E.D.'s 3mm. & 5mm. Red, Green, Yellow - 10p. Grommets 3mm - 2p. 5mm
2p
Red flashing L.E.D.'s require 9-12V supply only, 5mm
50p
Mains indicator neons with 220k resistor
10p
20mm fuses 100mA to 5A. 0 blow 6p A/surge 10p. Holders, chassis, mounting
6p
High speed pc drill 0.8,1.0,1.3,1.5, 2.0mm - 40p Machines 12V dc
£15 00
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jobs
£4 50
AA/HP7 Nicad rechargeable cells 90p each. Universal charger unit
£6.50
AA/HP7 zinc/carbon batteries in packs of 4
£1.10 per pack
Glass reed switches with single pole make contacts
8p
Magnets
20p
0.1" Stripboard 2Vi" x 1" 9 rows 25 holes - 25p. 33'4 x 2%" 24 rows 37 holes
70p
Jack plugs 2.5 & 3 5m - 14p; Sockets Panel Mtg 2 5 & 3 5m
10p
Ear pieces 2.5 & 3.5mm, dynamic - 20p; 3 5mm crystal
£1 50
Multi cored solder, 22G - 8p yard, 18G - 14p yard
TRANSISTORS
BC107/8/9 - 12p BC547/8/9 - 8p BC557/8/9 - 8p BC182, 182L. BC183.183L,
BC184, 184L, BC212, 212L - 10p
BC327, 337, 337L - 12p BC727. 737 - 12p. BD135/6/7/8/9 - 25p BCY70 - 18p
BFY50/51/52 - 20p
BFX88 -15p, 2N3055 - 55p, TIP31. 32 - 30p, TIP41. 42 - 40p. BU208A - £1 50, BF195,197 -12p
Ionisers with seven year guarantee, 240V AC, list price £16 95 or more
£12.50
Do not add VAT Postage 30p (free over £5). Stamp for list
THE CR SUPPLY CO
127 Chesterfield Rd., Sheffield S8 0RN Tel: 0742 557771 Return posting
High
qualitymotors)
steppingComstep
motor kitsindependent
(all includingcontrol of
stepping
22 stepping
by PC (Via the Parallel Port) with
motors andmotors
software
Kit £67 00. ready built £99 00
Software
support
4-digital
inputsinterface
kit * £27.00
Power interface
' 4Aand
kit £31
-36
00,|), power
8A
""
kit £46 00
Stepper kit 4 (manual control) includes 200 step
stepping motor and control circuit
£23.00
We are now stocking a range of stepping motors and
kits to drivedata
themsheet
please
ask
for
the
stepping
for full information motor
Inverter
toroidal
transformers
225VA10 5-0-10£295V95
primary 0-260-285V secondary
LEDs
3mm
or
5mm
red
or
green
7p each: yellow
11 peach
Cable Ties 1 p each, £5.95 per 1000, £49.50 per
10,000
High quality photo resist copper
clad epoxy glass boards
Dimensions single-sided double-sided
3x4 inches
£1 09
£1.23
4x8 inches
£2.75
£2.99
6x12
inches
£6.20
12x12 inches
£12.25
RECHARGEABLE BATTERIES
A A (HP7) 500m AH
£099
AC A2AH
700mAH
£1 75
with solder tags
£3.60
D 4AH with solder tags
£4.95
1,2
with solder
tags
£1.55
AAAA A(HP16)
180mAH
£175
AC A(HP11)
5()0mAH1 8AH
with solder tags
£1.55
£2.20
D (HP2) 1 2AH
£2 60
PP3 8 4V 110mAH
£4.95
Sub
C with
tags CTV)
£2.50
1/3AA
withsolder
tags (Philips
£1.95
Standard Charger, charges 4 AA cells in 5 hours
or 4Cs or Ds In 12 to 14 hours plus 1 xPP3 (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 twos or fours
£10.95
Nickelno Metal
AA£3.50
cells, 1200mAH
high capacity£3.75
with
memory,Hydryde
10OOmAH
SPECIAL OFFERS - PLEASE CHECK
FOR AVAILABILITY
42mm
2V battery
Stick ofx 16mm
4171 mmdlax 116mm
dla., with red £1.45
and
black
leads
4 8V with screw terminals,
£5.95
Computer grade capacitors
87000MF 10V £1.95; 68000M F 15V £2.95;
1 OOOOmF 16V £1.50; 58000M F 60V £4 95
7-segment
12mm common anode l e d display. 45p
LM337K T03 case variable regulator
100+ £1.44£1.95
each
GaAs
F.E.T.
low
leakage
current
each £9.95 10 + . £7.95 1 00 + S8873 £12.95
BS250
BC559 p-channel
transistor MOSFET
£3.95 per 45p
100
74LS05 Hex inverter
£10.00 per 100
Used 8748 Microcontroller
£3.50
SL952
UHF package
Limiting amplifier.
mounting
with data LC
sheet16 surface £1.95
AM27S02
£1.26
each.
90p1000
100 ++
CD4007UB
10p 100
+ , 6p

Sinclair light gun terminated with a jack plug and
PP3 clip gives
signaloutput
whenwaveform
pointed atchart
50Hz £3.95
flickering
light,awith
DC-DC
converter,
Reliability
VI2P5,12V
input
5V 200mA
out, 300V
inputmodel.
to output
isolation, with
data
£4.95 each or pack of 10 £39.50
Hour counter
used 7-digH
c 50Hz £1.45
QWERTY
keyboard.
58-key240V
goodaquality
switches, new
£6.00
Airpax A82903-C large stepping motor 14V
7 5" step, 27 ohm. 68mm dia body, 6 3mm
shaft capacitors,
£8 95boxortype,
£200.00
for alead
box pitch
of 30
Polyester
22 5mm
0 SpF 250Vd c ISpeach, 14p100+ 9p1000 +
IpF
3 SpF250Vd
lOOVdc c20p30peach,
each15p20p100100' -»10p15p1000
1000+ +
IpF 50V bipolar electrolytic axial leads, 15p each,
7-5p 1000
0 22(iF
250V+polyester axial leads 15p each,
1()0 + 7 5p each1 m' 400V d c (Wima MKP10)
Polypropylene
27 5mm pitch, 32 x 29 x 17mm case, 75p each,
60p 100 +
Philips 123 series solid aluminium axial leads,
33mF 10V and 2 2mF 40V 40p each, 25p 100 +
Philips 108 series long life 22mF 63V axial
30p each. 15p 1000 +
Multilayer AVX ceramic capacitors, all 5mm
pitch, 100V 10OpF, 150pF, 220pF 10.OOOpF
(10n) lOp each, 5p 100 + , 3.5p 1000 +
SOOpF
compression
40mF 370V
a.c motortrimmer
start capacitor (dialectrol type60p
containing no p c b s) £5.95 or £49.50 for 10
Solid
resistors,
inductance,
for r.f.carbon
circuits.
27ohmvery
2W,low
68ohm
2W 25pideal
each.
15p
eacha100
we have
range+ of 0 25W, 0 5W, 1W and 2W
carbonPSUresistors
- please
send SAE with
for list
P Csolid400W
(Intel part
201035-001)
standard motherboard and 5 disk drive
connectors, fan and mams inlet/outlet
connectors on back and switch on the side (top
for tower case) dims 212 x 149 x 149mm
excluding switch. £26.00 each, £138.00 for 6
MX180 Digital Multimeter 17 ranges, 1000V
d.c 750V a.c. 2Mohm 200mA transistor Hfe 9V
and 27256
1 5V battery
test £2.00each. £1.25£12.95
AMD
3 EPROMS
100 +
DIP60pswitch,
3PCO
12-pin
each, 40p 100 + (ERG SDC-3-023)
Disk
Boxes
for alight-grey
5 25 diskplastic
drive, with
for
aDrive
power
supply,
67mmroom
268mm
x 247mm
£7.95 or £49.50
forx 10
Handheld
Ultrasonic
remote
contrgl
£3.95
CV2486 gas relay 30mm x 10mm dia with
3light
wire terminals, will also20p
workeach,
as a£7.50
neon per 100
All products advertised
are
new
and
unused
unless
otherwise stated
Wide range of CMOS TTL 74HC 74F Linear
Transistors kits,
toolsrechargeable
etc always batteries,
m stock capacitors,
Please
add
£1.95
towards
VAT Included in all pricesP&P
JPG ELECTRONICS
276-278 Chatsworth Road
Chesterfield S40 2BH
Access Visa Orders: (0246) 211202
Callers welcome

Millions of quality components
at lowest ever prices!
Plus Tools, Watches, Fancy Goods, Toys.
Mail order UK only.
All inclusive prices NO VAT to add on.
Send 43p stamped self addressed label or
envelope for catalogue/clearance list.
At least 2,100 offers to amaze you.
Brian J Reed
6 Queensmead Avenue, East Ewell
Epsom, Surrey KT1 7 3EQ
Tel: 081-393 9055

ADVERTISERS INDEX
AUDON ELECTRONICS
113
N R. BARDWELL
167
B.K. ELECTRONICS
Cover (iii)
BRIAN J. REED
168
BULL ELECTRICAL
Cover (ii)
CHATWIN GUITARS (JCG)
147
CIRKIT DISTRIBUTION
137
COMPAC ELECTRONICS
165
COMPELEC
165
COOKE INTERNATIONAL
1 67
CRICKLEWOOD ELECTRONICS
113
CR SUPPLY COMPANY
168
DISPLAY ELECTRONICS
86
ELECTROMAIL
128
ESR ELECTRONIC COMPONENTS
96
EXPRESS COMPONENTS
153
GREENWELD ELECTRONICS
91
HART ELECTRONIC KITS
11 7
ICS
167
INFOTECH &STREE
167
JPG ELECTRONICS
168
LABCENTER
131
MAGENTA ELECTRONICS
94/95
MAPLIN ELECTRONICS
Cover (iv)
MAURITRON
167
M&B ELECTRICAL SUPPLIES
92
MOP ELECTRONICS
137
NASA COMMUNICATIONS
137
NATIONAL COLLEGE OF TECHNOLOGY
147
NEWMARKET TRANSFORMERS
167
NICHE SOFTWARE
90
NUMBER ONE SYSTEMS
89
OMNI ELECTRONICS
146
PICO TECHNOLOGY
93
POWERWARE
157
RADIO & TV COMPONENTS
90
ROBINSON MARSHALL
125
SEETRAX CAE
147
SERVICE TRADING
165
SHERWOOD ELECTRONICS
167
STEWART OF READING
165
SUMA DESIGNS
88
TAVISTOCK ELECTRONICS
146
TSIEN
109
ADVERTISEMENT MANAGER:
PETER J. MEW
ADVERTISEMENT OFFICES:
EVERYDAY with PRACTICAL ELECTRONICS,
ADVERTISEMENTS,
HOLLAND WOOD HOUSE, CHURCH LANE,
GREAT HOLLAND, ESSEX CO13 0JS.
Phone/Fax: (01255) 850596
For Editorial address and phone numbers see page 97.

Published on approximately the first Friday of each month by Wimborne Publishing Ltd.. Allen House. East Borough. Wimborne. Dorset BH2I IPF Printed in England by Benham & Co. Ltd.
Colchester. Essex. Distributed by Seymour. Windsor House. 1270 London Road. Norbury. London SW16 4DH. Sole Agents for Australia and New Zealand Gordon & Gotch (Asia) Ltd.. South
Africa-Central News Agency Ltd. Subscriptions INLAND £24 and OVERSEAS £30 (£47.50 airmail) payable to "Everyday with Practical Electronics" Subs Dept. Allen House. East Borough.
Wimborne. Dorset BH21 IPF. EVERYDAY with PRACTICAL ELECTRONICS is sold subject to the following conditions, namely that it shall not. without the written consent of the Publishers first
having been given, be lent, resold, hired out or otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold, hired out or
otherwise disposed of in a mutilated condition or in any unauthorised cover by way of Trade or affixed to or as part oi any publication or advertising, literary or pictorial matter whatsoever.

ffWPHBTO T.. MBMBf BILIUIBIII. IBIiUBL1,1
POWER AMPLIFIER MODULES-TURNTABLES-DIMMEHS'
SERVICE
*
LARGE CA4)! A.E.. BOp STAMPED FOR CATALOGUE ♦
LOUDSPEAKERS-19 INCH STEREO RACK AMPLIFIERS
SUPPLIED READY BUILT AND TESTED.
MP MOS-FET POWER AMPLIFI
OMR MOS-FET POWER AMPLIFIERS THOUSANDS PURCHASED
These
now toenjoy
a world-wide
for quality,
andIndustry.
performance
at aInstrumental
realistic price.
Four
BY PROFESSIONAL USERS
HIGH POWER, TWO CHANNEL 19 INCH RACK
modelsmodules
are available
suit the
needs ot thereputation
professional
and hobbyreliability
market i.e.
Leisure.
and Hi-Fi
etc When comparing prices. NOTE that all models include toroidal power supply, integral heat sink, glass fibre P.C.B. and
drive circuits to power a compatible Vu meter. All models are open and short circuit proof.
THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS
OMP/MF 100 Mos-Fet Output power 110 watts
R.M.S. into 4 ohms, frequency response IHz - 100KHz
-3dB. Damping Factor >300. Slew Rate 45V/uS
irmy T.H.D. typical 0.002%, Input Sensitivity SOOmV, S.N.R.
-110 dB. Size 300 x 123 x 60mm.
PRICE £40.85 - C3.50 P&P
THE RENOWNED MXF SERIES OF POWER AMPLIFIERS
FOUR MODELS:- MXF200 (100W + 100W) MXF400 (200W + 200W)
MXF600 (300W + 300W) MXF900 (450W + 450W)
ALL POWER RATINGS R.M.S. INTO 4 OHMS, BOTH CHANNELS DRIVEN
FEATURES: ★Independent power supplies with two toroidal transformers ★ Twin L.E.D. Vu meters *
Level controls * Illuminated on/off switch ★ XLR connectors * Standard 775mV inputs * Open and short circuit
proof * Latest Mos-Fets for stress tree power delivery into virtually any load * High slew rate * Very low
distortion * Aluminium cases * MXF600 & MXF900 (an cooled with D C loudspeaker and thermal protection
USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC.
SIZES:- MXF200 W1 9 xH3V
(2U)xD1 1"
MXF400 W1 9 xHS1 4 (3U)xD12"
MXF600 W1 9 xHS'1 4 (3U)xD1 3"
MXF900 W19 xHS 4 (3U)xD14*4"
PRICES:-MXF200 C1 75.00 MXF400 C233.85
MXF600 C329.00 MXF900 C449.1 5
SPECIALIST CARRIER DEL £12.50 EACH
>1 ■. I
i i't
=(

r
1 r)
) o
Advanced 3-Way Stereo Active Cross-Over, housed in a 19" x 1U case. Each channel has three level controls
bass, mid & top The removable front tascia allows access to the programmable DIL switches to adjust the
cross-over frequency: Bass-Mid 250/500/800Hz. Mid-Top 1.8/3/5KHZ. all at 24dB per octave Bass invert switches
on each bass channel Nominal 775mV input/output. Fully compatible with OMP rack amplifier and modules
Priced 17.44 - £5.00 P&P
TTT?
ECHO & SOUND EFFECTS*
STEREO DISCO MIXER with 2x7 band
L & R graphic equalisers with bar graph
LED Vu meters MANY OUTSTANDING
FEATURES:- including Echo with repeat &
speed control, DJ Mic with talk-over
switch, 6 Channels with individual faders
plus cross fade, Cue Headphone Monitor. 8
Sound Effects. Useful combination of the
following inputs:- 3 turntables (mag), 3
mics, 5 Line for CO, Tape, Video etc.
SIZE: 482 x 240 s 1 20mm
Price C144.99 + C5.00 P&P

Join the Piezo revolution! The low dynamic mass (no voice coil) of a Piezo tweeter produces an imoroved
transient response with a lower distortion level than ordinary dynamic tweeters As a crossover is not required
these units can be added to existing speaker systems of up to 100 watls (more if two are put in series. FREE
EXPLANATORY LEAFLETS ARE SUPPLIED WITH EACH TWEETER.
TYPE 'A' (KSN1036A) 3 round with protective wire mesh Ideal to;
r#' bookshelf and medium sized Hi-Fi apeakers. Price C4.90 50p P&F.
TYPE 'B' (KSN1005A) 3%" super horn tor general purpose speakers,
-VP,.
disco and P.A. systems etc. Price C5.99 50pP&P.
TYPE 'C (KSN1016A) 2 x5' wide dispersion horn for quality Hi-Fi sys
terns and quality discos etc. Price C6.99 50p P&P.
TYPE 'D' (KSN1025A) 2 x6 wide dispersion horn. Upper frequency
response retained extending down to mid-range (2KHz). Suitable tor high
TYPI
quality Hi-Fi systems and quality discos. Price £9.99 + 50d P&P
TYPE 'E' (KSN1038A) 3V horn tweeter with attractive silver finish trim
Suitable for Hi-Fi monitor systems etc. Price C5.99 50p P&P.
LEVEL CONTROL Combines, on a recessed mounting plate, level contro:
and cabinet input jack socket. 85x85mm. Price £4.10 + 50p P&P.
TYPL T
A new range of quality loudspeakers, designed to take advantage of tne latest
speaker technology and enclosure designs. Both models utilize studio quality
12" cast aluminium loudspeakers with factory fitted grilles wide dispersion
constant directivity horns, extruded aluminium corner protection and stee
ball corners, complimented with heavy duty black covering. The enclosures
are fitted as standard with top hats for optional loudspeaker stands
POWER RATINGS QUOTED IN WATTS RMS FOR EACH CABINET
FREQUENCY RESPONSE FULL RANGE 45Hz -20KHz
ibl FC 1 2-1 00 WATTS (1 OOdB) PRICE C1 59.00 PER PAIR
tbl FC 12-200WATTS (10OdB) PRICE £175.00 PER PAIR
SPECIALIST CARRIER DEL. £12.50 PER PAIR
-■
OPTIONAL STANDS PRICE PER PAIR £49.00
Delivery £6.00 per pair
THREE SUPERB HIGH POWER
CAR STEREO BOOSTER AMPLIFIERS
150 WATTS (75 + 75) Stereo 150W
Bridged Mono
250 WATTS (125 + 125) Stereo. 250W
Bridged Mono
400 WATTS (200 + 200) Stereo. 400W
Bridged Mono
ALL POWERS INTO 4 OHMS
Features★ Stereo, bridgable mono ★ Choice ot
high
& low level inputs ★ L & R level
PRICES: 1 SOW £49.99 250W £99.99
controls * Remote on-off * Speaker &
400W £109.95 P&P £2.00 EACH
H POSTAL CHARGES PER ORDER £1.00 MINIMUM. OFFICIAL
ORDERS FROM SCHOOLS,
COLLEGES,
BODIES,VISA
PLCs AND
ETC.
OF V.A.T.
SALESGOVT.
COUNTER
a PRICES INCLUSIVE
ACCESS ACCEPTED BY POST, PHONE OR FAX.

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 SOOmV. 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
m
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
U -3dB. Damping Factor >300, Slew Rate 60V/uS.
£ T.H.D. typical 0.001%, Input Sensitivity SOOmV. S.N.R.
-y -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 - lOOKHz
-3dB. Damping Factor >300. Slew Rate 75V/uS,
T.H.D. typical 0.001%, Input Sensitivity SOOmV. 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
*3
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 SOOmV, S.N.R. -110 dB. Fan
Cooled. D.C. Loudspeaker Protection. 2 Second
Anti-Thump Delay. Size 422 x 300 x 125mm.
PRICE £259.00 - £12.00 P&P
NOTE; MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS:
STANDARD - INPUT SENS SOOmV, BAND WIDTH lOOKHz.
PEC (PROFESSIONAL EQUIPMENT COMPATIBLE) - INPUT SENS
775mV. BAND WIDTH SOKHz. ORDER STANDARD OR PEC.
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.
MINENCE:- INSTRUMENTS, P.A.. DISCO, ET
ALL EMINENCE UNITS 8 OHMS IMPEDANCE
8 1 OO WATT R.M.S. ME8-100 GEN. PURPOSE LEAD GUITAR, EXCELLENT MID, DISCO
RES. FREQ. 72Hz, FREQ RESP TO 4KHz. SENS 97d8
PRICE 032.71 -I C2.00 PSP
10 1 OO WATT R.M.S. ME1 0-1 OO GUITAR. VOCAL. KEYBOARD, DISCO, EXCELLENT MID
RES, FREQ. 71 Hz. FREQ RESP. TO 7KHz SENS97dB
PRICE £33.74 C2.S0 PSP
10 200 WATT R.M.S. ME10-200 GUITAR. KEYB'D. DISCO. VOCAL, EXCELLENT HIGH POWER MID
RES FREQ 65Hz. FREQ. RESP. TO 3.5KHZ, SENS 99dB
PRICE £43.47 - £2.50 PSP
12 100 WATT R.M.S. ME12-1 DOLE GEN PURPOSE, LEAD GUITAR, DISCO, STAGE MONITOR
RES.FREQ 49HZ FREQ RESP TO 6KHz. SENS lOOdB
PRICE £35.64 £3.50 PSP
12 10O WATT R.M.S. ME12-100LT (TWIN CONE) WIDE RESPONSE P A. VOCAL STAGE
MONITOR RES FREQ 42Hz FREQ RESP TO 10KHz, SENS 98de
PRICE £36,67 £3.50 PSP
1 2 200 WATT R.M.S. ME1 2-200 GEN. PURPOSE. GUITAR DISCO, VOCAL. EXCELLENT MID
RES FREQ 58Hz. FREQ RESP TO 6KHZ, SENS 98dB
PRICE £46,71 - £3.50 PSP
1 2 300 WATT R.M.S ME1 2-300GP HIGH POWER BASS, LEAD GUITAR, KEYBOARD, DISCO ETC
RES FREQ 47Hz FREQ RESP TO SKHz SENS 103dB
PRICE £70.19 £3.50 PSP
1 5 200 WATT R.M.S. ME1 5-20O GEN PURPOSE BASS, INCLUDING BASS GUITAR
RES FREQ 46Hz. FREO RESP TO SKHz. SENS 99dB
PRICE £50.72 - £4.00 PS"
1 5 300 WATT R.M.S. ME1 5-300 HIGH POWER BASS, INCLUDING BASS GUITAR
RES. FREO. 39Hz, FREQ RESP. TO 3KHz, SENS 103dB.
PRICE £73.34 - £4.00 PSP
RBENDERS:- HI-FI, STUDIO, IN-CAR, ET
ALL EARBENOER UNITS 8 OHMS (Except EB8-50 & EB10-50 wh.ch are dual impedance tapped ; 4 A 8 ohm)
BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUND
8 SOwatt EB8-50 DUAL IMPEDENCE. TAPPED 4/8 OHM BASS. HI-FI. IN-CAR.
RES. FREO 40Hz. FREQ. RESP TO 7KHz SENS 97dB
PRICE C8.90 - C2.00 PAP
10 50WA7TEB10-50DUALIMPEDENCE. TAPPED 4/8 OHM BASS HI-FI. IN-CAR.
RES.FREQ.40Hz. FREQ. RESP. TO SKHz. SENS. 99dB
PRICE C13.65 C2.50 P&D
10 10OWATT EB1 0-1 00 BASS. HI-FI. STUDIO
PRICE £30.39 £3.50 P&B
RES. FREQ. 35Hz. FREQ. RESP TO 3KHz SENS 96dE
12 10OWATT EB 12-100 BASS. STUDIO, HI-FI. EXCELLENT DISCO
PRICE £42.12 £3.50 P&P
RES. FREQ. 26Hz FREQ. RESP TO 3 KHz SENS 93dB
FULL RANGE TWIN CONE. HIGH COMPLIANCE, ROLLED SURROUND
5' 4 60WATT EB5-60TC /TWIN CONE) HI-FI. MULTI-ARRAY DISCO ETC.
RES. FREO. 63Hz. FREQ. RESP. TO 20KHz. SENS 92dB
PRICE C9.99
6' 7 60WATT EB6-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC
RES. FREQ. 38Hz. FREQ. RESP. TO 20KHz. SENS 94dB
PRICE G10.99
8 60WATT EB8-60TC (TWIN CONE) HI-FI. MILTI-ARRAY DISCO ETC.
RES FREQ. 40Hz, FREQ. RESP TO 18KHz. SENS 89dB
PRICE £12.99
10 60WATT EB10-60TC (TWIN CONE) HI-FI. MULTI ARRAY DISCO ETC.
RES. FREQ. 35Hz. FREQ. RESP. TO 12KHz. SENS 98dB
PRICE £16.49
PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS
COMPLETE WITH CIRCUIT AND INSTRUCTIONS
3W TRANSMITTER 80-108MHz. VARICAP CONTROLLED PROFESSIONAL
PERFORMANCE. RANGE UP TO 3 MILES, SIZE 38* 123mm SUPPLY 12V 7 0.5AMP
PRICE C14.8S - £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 £8.80 £1.00 PAP

PHOTO: 3W FM TRANSMITTER

B.K. ELECTRONICS
UNITS 1 G. 5 COMET WAY, SOUTHENO-ON-SEA,
ESSEX. SSE 6TR.
Tel.: 070& - 527572 Fax.: 0702 - 4202A3

III I

fifll f
u

LiujUi

ija

;

f

yiiUlLLUlJzj

Sept 1994-Aug 1995

c

©

BSI

-

a

BS 5750
Part 21987
Quality Assurance
RSI 2750

'

r
Wr
o>
Mo
o.'A
c

OUT OF THIS WORLD
ON SALE NOW

...

ONLY
Over 800 colour packed pages
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with hundreds of Brand New
Products at Super Low Prices.
Available from all branches of WH SMITH, John Menzies in Scotland
ONiy Eason 6P Son in N. Ireland OND( and Maplin stores nationwide.
The Maplin Electronics 1995 Catalogue - OUT OF THIS WORLD!

