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MICROWAVE CONTROL PANEL Mains operated, with touch
switches. Complete with 4 digit display, digital clock, and 2 relay
outputs one for power and one for pulsed powser (programmable).
Ideal for all sorts of precision imer applications etc. Now only £4.00
ref 4P151. Good expedmenters board.

FRBRE OPTIC CABLE. Stranded optical fibres sheathed in black
PVC. Five metre length £7.00 ref 7P29R or £2 a metre.

12V SOLAR CELL 200mA output ideal for trickle

charging etc. 300 mm square. Our price £15.00 ref

1SP4ZR, Gives up t0 15v. _‘&3
PASSIVE INFRA-RED MOTION SENSOR.

Complete with daylight sensor, adjustable lights on s

timer (8 secs -15 mins), 50" range with a 90 deg . (,u:
coverage. Manual overide facility. Complete with
wallbrackets, bulb holders etc. Brand new and guar-

BENCH POWER SUPPLIES Superbly made fully cased (metal)
giving 12v at 2A plus a 6V supply. Fused and short circuit protected.
For sale at less than the cost of the case! Our price is £4.00 ref
4P103R

SPEAKER WIRE Brown twin core 100 feet for £2.00 REF 2P79R
720K 3 1/2" DISC DRIVE FOR £®rand new units made by JVC
complete with tech info st £9.00!! they have a metal tab instead of
abutton and you may want to fit an led. Combined power and data
cable easily modified to IBM standard. ref L9P2

MONO VGA MONITORS £59 Standard IBM compatible monitor
made by Amstrad. Ex display Our price just £59. 'Ref 59P4RB
CARBATTERY CHARGER Brand new units complete with panel
meter and leads. 6 or 12v output £7.00 ref J7P2.

CUSTOMER RETURNED SPECTRUM +2

Complete but sold as seen so may nesd-attention £25.00 ref J25P1
CUSTOMER RETURNED SPECTRUM +3

anteed. Now only £19.00 ref 19P29
Pack of two PAR38 bulbs for above unit £12.00 ref 12P43R
VIDEO SENDER UNIT Transmit both audio and video signals
from either a wdeo camera, video recorder of computer to any
standard TV set within a 100° range! (tune TV to a spare channel)
12v DC op. £15.00 ref 15P39R Suitable mains adaptor £5.00 ref
SP191R. Tum your camcorder into a cordless camera!

FM TRANSMITTERHoused in a standard working 13A adap(er
(bug is mains driven). £26.00 ref 26P2R. Good range.

MINATURE RADIO TRANSCEIVERS A pair of wakie

takies with a range of up to 2 kilometres. Units measuve “ﬁ
22x52x155mm. Complete with cases and eamieces. [
£30.00 ref 30P12R

FM CORDLESS MICROPHONE. Small hand held unit

with a 500 ranget 2 transmit power levels. Reqs PP3 banevy. Tun-
eable to any FM receiver. Our price £15 ref 15P42AR.

12 BAND COMMUNICATIONS RECEIVER. 9 short’
bands, FM, AM and LW DX/local switch, tuning ‘eye’ mains or
battery. Complete with shouider strap and mains lead. £19 ref
19P14R. Ideal for istening all over the world.

CAR STEREO AND FM RADIO.Low cost sterec system giving
S watts per channel Signalto naise ratio better than 45db, wow and
fhutter less than .35%. Neg earth. £19.00ref 19P30

LOW COST WAUIKIE TALKIES Pair of battery operated

units with a range of about 200". Our price £8.00 a pair ref

8P50R. |deal for garden use or as an educational toy. r E
7 CHANNEL GRAPHIC EQUALIZERps a 60 watt — \—|
power amp! 20-21KHZ 4-8R 12-14v DC negative earth. Cased. £25
ref 25P14R.

NICAD BATTERIES. 8rand new top quaity. 4 x AA's £4.00 ref
4P44R. 2xC's £4.00 ref 4P73R. 4 x D's £9.00 ref 9P12R, 1 x PP3
£6.00 ref 6P35R Pack of 10 AAAs £4.00 ref 4PSRR.

TOWERS [INTERNATIONAL TRANSISTOR SELECTOR
GUIDE. Theutimate equivalents book. New ed. £20.00 ref 20P32R.
GEIGER COUNTER KIT.Complete with tube, PC8 and all compo-
nents to build a battery operated geiger counter. £39.00 ref 30P1R
FM BUG KIT.New design with PCB embedded coil. Transmits to
any FM radio. 9v battery req'd. £5.00 ref SP158R. 35mm square.
FM BUG Buih and tested superior 9v operation £14.00 ref 14P3R
COMPOSITE VIDEO KITS. These convert composite video into
separate H sync, V sync and video. 12v DC. £8.00 ref 8P39R.
SINCLAIR C5 MOTORS 12v 284 (full load) 3300 rpm 6"x4" 1/4*
O/P ghatt. New. £20.00 ref 20P22R. Limited stocks.

As above but with fitted 4 to 1 inine reduction box (800mPm) and
toothed nylon beit drive cog £40.00 ref 40P8R. 800 rpm.
ELECTRONIC SPEED CONTROL KITfor C5 motor. PCB and all
components to build a speed controller (0-95% of speed). Uses
putse width modulaton. £17.00 ref 17P3R. Potentiometer control.
SOLAR POWERED NICAD CHARGER.Charges 4 AA

nicadsin 8 hours. Brand new and cased £6.00ref 6P3R. 2xC

cell model £6.00.

ACORN DATA RECORDER ALFS503 Made for BBC
computer but suitable for others Includes mains adapter, leads and
book. £15.00 ref 15P43R

VIDEO TAPES. Three hour superior qualty tapes made under
cence from the famous JVC company. Pack of 10 tapes Now low
price £15.00 ref J15P4

PHILIPS LASER. 2MW HELIUM NEON LASER TUBE.
BRAND NEW FULL SPEC £40.00 REF 40P10R. MAINS
POWER SUPPLY KIT £20.00 REF 20P33R READY BUILT
AND TESTED LASER IN ONE CASE £75.00 REF 75P4R.
12 TO 220V INVERTER KITAs supplied it will handle up to about
15w a1 220v but with a larger transtormer it will handle 80 watts. Basic
kit £12.00 ref 12P17R. Larger transtormer £12.00 ref 12P41R.

25 WATT STEREQ AMPLIFIER IC. STK043. With the addition
of a handful of components you can build a 25 watt amplfier. £4.00
ref 4P69R (Circuit dia included).

BARGAIN NICADS AAA SIZE 200MAH 1.2V PACK OF 10
£4.00 REF 4P92R, PACK OF 100 £30.00 REF 30P16R
FRESNEL MAGNIFYING LENS 83 x 52mm £1.00 ret BD827R.
12V 18A TRANSFORMER Ex equipment £20 but OK.
POWER SUPPUES Made for the Spectrum plus 3 give +5 @
2A, +12 @700mA & -12 @ S0mA. £8 ref Q8P3

UNIVERSAL BATTERY CHARGER.Takes AA's, C's, D's and
PP3 nicads. Holds up to 5 batteries at once. New and cased, mains
operated. £6.00 ref 6P36R.

IN CAR POWER SUPPLY.Plugs into agar socket and gives
3,4,5.6,7.5.9, and 12v outputs at 800mA. Complete with universal
spider plug. £5.00 ref SP167R.

QUICK CUPPA? 12vimmersion heater with lead and cigar lighter
phig £3.00 ref 3P92R. Ideal for tea on the move!

LED PACK .50 red, 50 green, 50 yeliow all Smm £8.00 ref 8P52
1BM PRINTER LEAD. (D25 to centronics plug) 2 metre paraltel.
£5.00 ref SP186R. 3 metre version £6.00 ref 6P50.

Complete but sold as seen so may need attenton £25.00 ref J25P2

BRAND NEW AND CASED
TWO BUILTIN § 1/4” DRIVES
MOTHER BOARD WITH 640K MEMORY
KEYBOARD, MOUSE & MANUAL
OUR PRICE JUST

£7911!

4 AMSTRAD 1640DD BASE UNITS \
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T TYPE LEADS
Standard Scart on one end. Hi density d type (standard VGA
connector) on the other. Pack of ten leads only £7.00 ref 7P2R
OZONE FRIENDLY LATEX
250mi bottle of iquid rubber setsin 2 hours. Idealfor mounting PCB's
fixing wires etc. £2.00 each ref 2P379R
VIEWDATA SYSTEMS
Brand new units made by TANDATA compilete with 1200/75 buitt in
modem infra red remote controlled qwerty keyboard BT appproved
Prestel compatible, Centronics printer port RGB colour and compos-
ite output (works with ordinary teievision) complete with power
supply and fully cased. Our price is only £20.00 ref 20P1R
COMMODORE 64 COMPENDIUM Pack consistng of a Com-
modore 64 computer, power supply, data recorder and software. All
for £69 ref Q69P1.
PPC MODEM CARDS Made for the Amstrad PPC1640/1512
range these are plug in modules that operate at 2400 baud. No data.
£15 ref Q15PS.
AMSTRAD LQ3500 PRINTER ASSEMBLIES Entire mechani-
cal assembiies including print head, platen, cables, stepper motors
etc etc. infact everything bar the electronics and case! Our price just
£10 ref Q10P3.
AMSTRAD DMP4000 PRINTER ASSEMBLIES Entire printer
assemblies including print head, platen, cables, stepper motors etc.
Everything bar the electronics and case. Our price just £20 ref
Q20P2.

TOROIDAL TRANSFORMER 146VA with tappings at8v, 10v and
32v will give 50v at 3A or 32 at 4A etc. Centre tapped primary. £9 ref
QOP2. Fixing kit is £2 ref Q2P1.
AERIAL BRACKETS wall plate 7.5" sq complete with rawl boits,
10" stand off brackets with standard tube clamps. Will take up to 2"
mast Substantal bracket (woukd take body weight). £7 ref Q7P1.
TV SOUND RECEIVERS Popular units that with the addition of a
speaker act as a tv sound receiver. [deal as a stand alone unit or for
connecting into Hi FIl. £12 ref Q12P4
2,000 COMPONENTS FOR £3 Yes thats night! just send us£3 and
you can have 1,000 resistors plus 1,000 capacitors! Our choice of
vale. Order ref Q3P1
ETRI FANS Mains, 11 watt 80mm diameter. £6. Ref Q6P3.
UGHTGUNS Originally made for the Spectrum+2 but may have
other uses (good stripper). £2 Ref Q2P3
GX4000 GAMES CONSOLES Compiete with motor racing game,
psu and joystick £15 ref Q15P3. Extra 4 games £12 ref Q12P2
VCR RABBIT SYSTEM Lets you control your VCR from a second
set using the VCR remote control. Retail £99 ours £39111
CAMERAS Customer returned units. 3 for £10 ref L10P2
STEAM ENGINE Standard Mamod 1332
engine complete with boiler piston etc £30
ref 30P200
HANDHELD TONE DIALLERS
Small units that are designed to hold
over the mouth piece of a telephone to
send MF dialling tones. Ideal for the
remote control of answer machines. £5.00 ref 5P209
AMAZING TALKING COINBOX!
Fully programmable taking, lockable coinbox BT approved, retail
price is £79 ours is just £291 ref J20P2.
ANSWER PHONES £15 Customner retumed units with 2 faults one
we tell you how to fix the other you do your self! £18 ref J18P2 or 4
for £60 ref J60P3 BT approved (retail price £79.95!1 each)
COMMODORE 64 MICRODRIVE SYSTEM
Complete cased brand new drives with cartridge and software 10
tmes faster than tape machines works with any Commodore 64
setup. The orginal price for these was £49.00 but we can offer them
10 you at only £25.00! Ret 25P1R

COPPERCLAD STRIP BOARD 17" x 4" of 1" pitch "vero” board
£4.00 a sheet ref 4P62R or 2 sheets for £7.00 rel 7P22R.

STRIP BOARD CUTTING TOOL.£2 00 ref 2P352R.

WINDUP SOLAR POWERED RADIO! FWAM radio takes re-
ch ble b Comp with hand charger & solar panel
14P2(X)R Setof 2 AA nicads £2 ret L2P9
PC STYLE POWER SUPPLY Made by
AZTEC 110vor240vinput +5@ 154, +12
@S5A12@ SA.-5@ 3A. Fully cased with
tan, on/off switch, IEC inlet and standard
PC tlyleads. £15.00 ref F15P4
TELEPHONE HANDSETS10 brand new handsets with mic and
speaker only £3.00 for 10 ref 3P 146R
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90 WATT MAINS MOTORS Ex equipment but ok Good general
pupose unit £9.00 ref FOP1

HI Fl SPEAKER BARGAIN Onginally made for TV sets they!
consist of a 4" 10 wattdR speaker and a 2" 140R tweeter. If you want
two of each plus 2 crossovers for £5.00 ref FSP2.
EMERGENCY LIGHTING SYSTEM

Fully cased complete with 2 adjustable flood lights. Allyou needis a
standard 6v lead acid battery. Our price is just £10 ret J10P29
AMSTRAD 464 COMPUTERSCustomer returned units complete
with a monitor for just £35! These units are faulty non retumable.
WOLSEY DMAC DECODERS

Made forinstallationin hotels etc as the main sat receiver no data but
fully cased quality unit. £20 ref K20P1. Suitable psu £8 ref K8P3.
REMOTE CONTROLS

Brand new infra red CONTROLS originally made for controling
WOLSEY satelite receivers. £2 ea ref K2P1 or 20 for £19 ref K19P1
DOS PACKSComplete set of PC discs with DOS 3.2, basic,
gemdesktop & gem paint. No manuals, 5 174" discs. £10 ref K10P2
CORDLESS TIE CLIP MICROPHONE

transmits between 88-108MHZ FM 5.2cm x 2cm, uses LR44 watch
battery. Complete with wire aenal & battery. £16 ref K16P1.
CHASSIS MOUNT TRANSFORMERS

240v primary, 12v secondary 20VA £2 ref K2P2

240v primary, 16v secondary 10A (split winding). £10 ref L10P1
100 RED LED PACK (5MM) £5 REF K5P2

12V STEPPER MOTOR Ideal for models etc. 3" dia. £2 ref J2P14
CAPACITOR BARGAIN PACK 100 CERAMICS £2 REF J2P2.
SPECTRUM JOYSTICKS TWO FOR £5 REF J5P2.

DRIVE ALL THIS FOR £30 REFQ30P15

h

USEFUL POWER SUPPUES. 18v 900mA dc output (regulated)
fully cased with mains cable and DC out cable. £6 ret K6P1
UNCASED PC POWER SUPPUES. Standard PC psu without
case, fan etc. Good for spare or low cost PC!. £4 ref LaP6.
RADAR DETECTORS. Dotects X and K bands (i speed traps).
Notlegal in the UK so only avatiable if you intend to ‘export'it. £59
rof J59P1.

100 WATT MOSFET PAIR.Same spec as 25k343 and 25J413
{8A,140v, 100w) 1 N channel and 1 P channel. £3 a pair ref J3P9.
LOW COST CAPS. 1,000 capaditors £3 (33uf,25v) ref J3P10.
VELCRO. 1 metre length 20mm wide, blue. £2 ref J2P16.

JUG KETTLE ELEMENTS. Good general purpose heating ele-
mentjust £3 ea ref £3P8 or 5 for £10 ref J10P3.

VERY BIG MOTOR. 200v induction 1.1kw 1410 rpm 10"x7~ GEC
1" keyed shaft. Brand new. £95 ref JO5P1.

BIG MOTOR. 220-240v 1425pm 2.8A 5/8th" keyed shatt GEC 6.5"
x 8" compiete with mounting plate. £38 ref J38P1

SMALL MOTOR. Electrolux 160 watt 3,000 rpm, 220-240v 5/8*
shaft precision built £18 ret J18P1

EPROMS 27C64 PACK OF 10 £7 REF M7P1, 27C256 PK OF
10 £9 REF M3P1. 27C512 PK OF 10 £10 REF M10P1.
MODEMS FOR £1.25? These modems are suitable for stripping
only hence they are only 4 for £5 ref JSP3.

SOLAR POWERED WOODEN MODELS. Complete with sotar
panel. motor and full instructions. £9 ref J9P2. 3 diff £20 ref J20P3.
SOUND OPERATED LIGHT. Ctap your hands and light comes
on. Turns after preset delay. (4 AA's req'd). £2 ref J2P3.
FERGUSON SRB1 REMOTE CONTROLS. Brand new units
ideal for a spare or have two remotes! £4 each.

51/4" 360K DISC DRIVE Made for AMSTRAD 1640/1512 ma-
chines. White front. Our price just £9 ref Q9P 1

PC CORNER

PC CASES Desktop case +psu £51.60 ref BPCC1, Deluxe simine
case +psu £60.00 ref BPCC2, Mnitower case +psu £51.60 ref
BPCC3, Deluxe midi case +psu £90.00 ref BPCC4.
MONITORS Mitac 14" SVGA .39DP £174 ref BPCMO2, Mitac 14°
SVGA 28DP £202 ref BPCMO1
MEMORY 256K Simm 70ns £8.40 ret BPCMI1, 1M8 Simm 70ns
£26.40 ret BPCMI2, 4aMB Simm 70ns £96 ref BPCMI3
MICE 2 button senal mouse with 3.5° siware. £8.40 ref BPCMI6,
3button serial mouse with 3.5" s/ware £9.60 ref BPCMI7
KEYBOARDS 102 AT UK standard keyboard £18.60 ref BPCMI4,
Deluxe keyboard 102 AT UK £26.40 ref BPCMIS.
SOFTWARE MS DOS VS OEM version. £39.60 ref BPCMI8, MS
WINDOWS V3.1 OEM version. £42 ref BPCMIQ.
MOTHERBOARDS 286-16 Headland chipset £46.80 ref
8PCMB1, 3865X-33 Acer chipset £82.80 ref BPCMB2, 3865X-40
UMC with 64K cache £110 ref BPCMB3, 486SX-25 UMC with 64k
cache £191 ref BPCMB4, 486DX-33 UMC with 256k cache £378 ref
BPCMBS, 486DX-66 UMC with 256k cache £515 ref BPCMB6.
FLOPPY DRIVES 1.44mb 3.5" drive £32.34 ref BPCDD0S, 1.2MB
525" dnve £38.40. 3.5 mounting kit £5 retf BPCDDO7.
HARD DRIVES 42MB IDE 17ms £99 ref BPCDDO1, 89MB 1DE
16ms ref BPCDDO2. 130MB IDE 15ms £215 ref BPCDDO3, 213MB
tDE 14ms £298 ref BPCDDO4.
VIDEO CARDS 256k C&T 8 bit SVGA card £19.20 ref BPCVCO1,
512k Trident 8000 16 it SVGA card £31.20 ref BPCVC02, 1MB
Trident 8900 16 bit SVGA card £45 ref BPCVC03. 1M8 Cirrus
AVGA3 16.7M colours £48 ref BPCVCO04, 1MB Tseng mulimedia
£82 80 ref BPCVCOS.
ADD ONCARDS Multi /O card 2 senal, 1 parralel, 1 game, 2 fioppy,
2 IDE hard dnves. £11 ref BPCAOCO1, ADLIB sound card with
speakers£37 ref BPCAOCO02, Orchid sound card with speakers £63
ref BPCAOCO3.

EXAMPLES OF COMPLETE SYSTEMS
386SX-33 SYSTEM
3865X-33 board at £82 80, case £51.60, 2MB ram £52.80, 42MB
drive £99, 512SVGA card £31.20, 3.5 FDD £32.34, mult /O card
£11 SVGA colour monitor £174, 102 k/board, £25 build fee if re-
quired. Total £579.34
486DX-33 SYSTEM
486Dx-33 board £378, case £51.60, 2MB-ram £52.80, 89MB dnve
£166, 512 SVGA card £31.20, 3.5" FDD £32 34, multi /o card £11,
SVGA monitor £174, 102 k/board £18.60, £25 build fee if required
Total £939.84.
ALL PC PARTS AND SYSTEMS ARE GUARANTEED FOR 1
YEAR PARTS AND LABOUR.
1993 CATALOGUE AVAILABLE WITH ALL ORDERS IF RE-
QUESTED OTHERWISE A4 SAE FOR FREE COPY.

IN SUSSEX? CALL IN AND SEE US!

AMSTRAD PC CASE, POWER SUPPLY AND 720k FLO@
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Projects

SNOOKER SCOREBOARD by Trevor Brown
Bring some hi-tech scoring to this ancient game

QUIZ MONITOR by Roy Bebbington
A “decider” with digital display and tone contestant indicators

MINI LAB by Alan Winstanley and Keith Dye
A radio tuner module completes the Teach-In development board

IMMERSION HEATER CONTROLLER
by T. R. de Vaux-Balbirnie
Daily timing with simple controls for your hot water

SWITCHED-ON REMINDER by T. R. de Vaux-Balbirnie
Make sure you turn off those car accessories

Serzes

CIRCUIT SURGERY by Mike Tooley
Advice, information and circuit designs for readers

TEACH-IN ‘93 - 7 by Alan Winstanley and Keith Dye

Fibre optic experiments and communications in general

INTERFACE by Robert Penfold
The page for computer fanatics

AMATEUR RADIO by Tony Smith G4FAIl

Novice Licence Discussion; Spectrum Review; Band Characteristics;

Types of Operation; Future Developments —and Problems

Jealyres

EDITORIAL

INNOVATIONS
News and patent applications from the world of electronics

NEW TECHNOLOGY UPDATE by lan Poole
Silicon on insulator developments

FUZZY LOGIC by Ross Bannatyne
An understandable explanation of the technology of the future

SHOPTALK with David Barrington
Component buying for EPE projects

FOX REPORT by Barry Fox
In The Box; Security; Scramble; Descramble; Tale

READOUT

Your news and views

HOME BASE by Terry Pinnell
Jottings of an electronics hobbyist

DIRECT BOOK SERVICE
A wide range of technical books available by mail order

PRINTED CIRCUIT BOARD SERVICE
Some p.c.b.s at sale prices plus all boards for recent projects

ELECTRONICS VIDEOS
An extended range of videos to compliment your studies
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Friday, 4 June 1993. See page 395 for details.
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« Factory burnt-in

« 256k RAM - expandable
to 640k « Standard 84 key

* 4.7 Mhz speed keyboard

* 360k 5-1/4" fioppy ¢ 12" green screen

+ 2 serial & 1 parallel ports included -

+ MS-DOS 4.01 ¢ In good used condition

Optional FITTED extras: 640K RAM £39. 12° CGA colour
monitor with card £39. 2nd 5-1/4* 360K floppy £29.95. 20

e el

* 640k RAM expandable
with standard SIMMS

¢ 12 Mhz Landmark speed ¢ MS-DOS 4.01

¢ 20 meg hard disk e Co-processor socket
* 1.2 meg 5-1/4" floppy  * Enhanced 102 key
>1dmip 312 Moppy | Clo:::?:alendar with
* EGA driver on board battery back up
BRAND NEW AND BOXED!

S AN

e 2 serial & 1 parallel
ports

mbyte MFM hard drive £99.

ony$£249.00,

Only L -
FLOPPY DISK DRIVES
514" from £22.95- 314" from £21.95!

Massive purchases of standard 51/4* and 312° drives enables us
to present prime product at industry beating low prices| All units
(unless stated) are 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 stand-
ard size. All are IBM-PC compatible (if 312" supported).
3.5" Panasonic JU363/4 720K or equivalent £29.95(B)
3.5" Mitsubishi MF355C-L. 1.4 Meg. Laptops only® £29.95(B)
3.5" Mitsubishi MF355C-D. 1.4 Meg. Non laptop  £29.95(B)
5.25" EXTRA SPECIAL BRAND NEW Mitsubishi MF5018
360K. Absolutely standard fits most computers £22.95(8)
* Data cable included in price.

Shugart 800/801 SS refurbished & tested £175400§E{
Shugart 851 double sided refurbished & tested ~ £275.00(E
Mitsubishi M2884-63 double sided switchable

hard or soft sectors- BRAND NEW £250.00(E)
Dual 8" drives with 2 mbyte capacity housed in a smart case
with built in power supply! 1deal as exterior drivesi £499.00(F)
End of line purchase scoop! Brand new NEC D2246 8" 85
megabyte of hard disk storagel Full CPU control and industry
standard SMD interface. Ultra hi speed transfer and access time
leaves the good old ST506 interface standing. in mint condition
and comes complete with manual. Onk £299(E

colour monitor into a

Converts your

TV SOUND

& VIDEO

TUNER!
The TELEBOX consists of an attractive fully cased mains
powered unit, containing alt 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 normaily 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 or video channels. TELEBOX MB covers vir-
tually all television frequencies VHF and UHF including the
HYPERBAND as used by most cable TV operators. Composite
and RGB video outputs are 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 monitors £32.95
Telebox STL as ST but with integral speaker £36.50
Telebox MB as ST with Multiband tuner VHF-UHF-Cable.
& hyperband For overseas PAL versions state
5.5 or 6mhz sound specification. £69.95
Telebox RGB for analogue RGB monitors (15khz) £69.95
] Shipping code on all Teleboxes is (B)
RGB Telebox also suitable for IBM muttisync monitors with RGB
analog and composite sync. Overseas versions VHF & UHF call.
SECAM/NTSC not available.

No Break Uninterruptable PSU’s

Brand new and boxed 230 volts uninterruptable power supplies
from Densel. Model MUK 0565-AUAF is 0.5 kva and MUD
1085-AHBH is 1 kva. Both have sealed lead acid batteries. MUK
are intemal, MUD has them in a matching case. Times from
interrupt are 5 and 15 minutes respectively. Complete with full
operation manuals...........MUK.....£249 (F) MUD.....£525 (G)

Dept EE. 32

(The Philips 9CMO73 is suggested for the PC286 and the
CMBB73 for the PC386. Either may use the SVGA MTS-9600
if a suitable card is installed. We can fit this at a cost of £49.00

for the PC286 and £39.00 for the PC386.

POWER SUPPLIES

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.+ 12v @ 1.5A. Switch mode. New.  £59.95(B)
Astec AC-8151 40 watts. Switch mode. +5v @ 2.5a. +12v @
2a.-12v @ 0.1a. 6-1/4" x4° x 1-3/4°.New £22.95(B)
Greendale 19ABOE 60 watts switch mode.+5v @ 6at12v @
1a,+15v @ 1a. RFE andlully tested. 11 x 20 x5.5cms. £24.95(C)
Conver AC130. 130 watt hi-grade VDE spec.Switch mode.+5v
@ 15a,-5v @ 1a,+12v @ 6a.27 x 12.5 x6.5cms.New. £49.95(C)
Boshert 13090.Switch mode. Ideal for drives & system. +5v@ 6a,
+12v @ 2.5a, -12v @ 0.5a, -5v @ 0.5a. £29.95(B)
Famell G6/40A. Switch mode. 5v @ 40a.Encased £95.00(C)
Famell G24/5S. As above but 24v @ Sa. £65.00(C)

BBC Model B APM Board

£100 CASH FOR THE

WIN E100 MOST NOVEL
cASH! DEMONSTRATABLE
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 1/0 to ‘D’
and BNC type connectors - all you have to do is provide +5 and
+12v 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, RAM and an SAAS050 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

* 2 meg RAM expanded ° 2 serial & 1 parallel
by siots ports
* 20 Mhz with 32k cache. ¢ MS-DOS 4.01

Expandable to 64k

q ¢ Co-processor socket
« 40 meg hard disk

e Enhanced 102 keyboard

* 1.2meg 5-1/4" floppy . kwik Disk Accelerator
* VGA card installed Software - FREE

BRAND NEW AND BOXED!

ony$£425.00.

MONITORS

: 14" Forefront Model MTS-9600 SVGA
# multisync with resolution of 1024 x 768. 0.28
pitch. *Text" switch for word processing etc.
Overscan switch included. ideal for the PC-
386 or PC-286 with SVGA card added. Also
compatibe with BBC, Amiga, Atari (including
the monochrome high resolution mode), Ar-
chimedes etc. in good used condition (possible minor screen
bums). 90 day guarantee. 15° x 14° x 12°. Only............E159(E)
.. 14" Philips Model CM8873 VG A multisync
= with 640 x 480 resolution. CGA, EGA or
VGA, digitalanalog, switch selectable.
Sound with volume control. There is also a
special “Text® switch for word processing,
spreadsheets and the like. Compatible with
1BM PC’s, Amiga, Atan (excluding the
monochrome high resolution mode), BBC,
Archimedes etc. Good used condition -(possible minor screen
bums) 90 day guarantee. 15°x 14°x 12°. Only ..............E13%(E)
Philips 9CM073 similar (not identical) to above for EGA/CGA
PC and compats. 640 x 350 resolution. With Text switch with
amber or green screen selection. 14° x 12° x 13-1/2" £99(E)
KME 10" high definition colour monitors. Nice .
tight 0.28° dot pitch for superb clarity and W = 2
modem styling. Operates from any 15.625 khz
sync RGB video source, with RGB analog and
composite sync such as Atari, Commodore
Amiga, Acom Archimedes & BBC. Measures
only 13.5° x 12" x 11°. Also works as quality Tv with our HGB
Telebox. Good used condition. 90 day guarantee. Only. .£125 (E)
KME as above for PC EGA standard...... .£145 (E)
Brand new Centronic 14" monitor for IBM PC and compatibles
at a lower than ever pricel Completely CGA equivalent. Hi-res
Mitsubishi 0.42 dot pitch giving 669 x 507 pixels. Big 28 Mhz
andwidth. A super monitor in attractive style mouided case.Full
90 day guarantee. On £129 (E)
NEC CGA 12° IBM-PC compatible. High
quality ex-equipment fully tested with a 90
day guarantee. In an attractive two tone
ribbed grey plastic case measuring 15°L x
13'W x 12°H. The front cosmetic bezel has
been removed for contractual,
reasons. On! £69 (E)

0", 22" and 26" AV SPECIALS

1992 Winter Issae of Display News now available - send large SAE - PACKED

MAIL ORDER & OFFICES
Open Mon-Fri 9.00-5.30

Upper Norwood.
London SE19 3XF.

All prices for UK Mainland. UK customers add 17.5% VAT to TOTAL order amount. Minimum order £10. PO orders from
P weicome-minimum account order £30. Carriage charges (A)=£2.00. (A1)=£3.75. (B)=£5.50. (C)=£8.50. {D)=£11.50. (E)=£14.00 (F)=£18.00 (G)=Cali . Scotland surcharge: call.
All goods suppiied subject 1o our standard Conditions of Sale and unless otherwise stated guaranteed for 90 days. A guarantees on a retum to base basis.Rights reserved 10
change prices & spedifications without prior notice. Orders subject to stock. Quotations willingly given for higher quantities than thase stated. Bulk surpius always wanted for cash.

provides diagnostic information on the video output. On board Superbly made "UK manufacture. PIL all solid state colour
DIP switches and jumpers select the ECONET address and monitors, complete with composite video & sound inputs. Attrac-
enable the four extra EPROM sockets for user software. Appx. tive teak style case. Perfect for Schools,Shops, Disco, Clubs.

dims: main board 13* x 10°. VO board 14* x 3*. Supplied tested In EXCELLENT littie used condition with full 90 day guarantee.

with circuit diagram, data and competition entry form. 20"....£135 22"....£155 26"....£185 (A

Only £29.95 or 2 for £53 ) CALL FOR PRICING ON NTSC VERSIONS!

e
Trio 0-18 vdc bench PSU. 30 amps. New £ 470 19" Rack Cabinets|

Fujitsu M3041 600 LPM band pnnt: £2950 o .
DEC L'S/02 CPU board Sl £ 150 Massive Reductions
£6500 Virtually New, Ultra Smart!

Rhode & Schwarz SBUF TV test transmitter
25-1000mhz. Complete with SBTF2 Modulator 4
oo Less Than Half Price!
Top quality 19" rack cabinets made in UK

Calcomp 1036 large drum 3 pen piotter
by Optima Enclosures Ltd. Units feature

~
33
b33
£t

S
s
s
33
e
33
Sw
133
33

<

£ 950

Anton Pillar 400 Hz 3 phase frequency converter 75Kw POA
Sekonic SD 150H 18 channel Hybrid recorder door and removable side panels. Fully ad-
BRAND NEW PRlNTERS mounted integral 12 way 13 amp socket switched mains distribu-

Thurlby LA 1608 logic analyser

1.5kw 115v 60hz power source

Newton Derby 400 Hz 70 Kw converter POA designer, smoked acrylic fockable front

Nikon PL-2 Projection lens meter/scope door, full height lockabie half louvered back

HP 7580A A1 8 pen high speed drum plotter justable internal fixing struts, ready

Kenwood DA-3501 CD tester, laser pickup simulator £ 350 pynched for any configuration of equipment mounting plus ready
. tion strip make these racks some of the most versatile we have

Microiine 183. NLQ 17x17 dot matnix. Full width. £139 (D) ever sold. Racks may be stacked side by side and therefore

Hyundai HDP-920. NLQ 24x18 dot matrix full width. £149 (D) require only two side panels or stand singly. Overall dimensions
£39.95 (D) are 77-1/2°H x 32-1/2'0 x 22'W.  Order as:

side panels.......£275.00 (G)
e £145.00 (G)

Qume LetterPro 20 daisy. Qume QS-3 interface.
Centronics 152-2 9 x 7 dot matrix. Full width. £149 (D) Rack1 Complete with removable
Centronics 159-4 9 x 7 dot matrix.Serial. 9-1/2" widthE 99 (D) Rack2 Less side panels ............

with

ALL ENQUIRIES

081.679-4414

Fax- 081-679-1927

LONDON SHOP
Open Mon-Sat 9-5.30
Thursday till 9.00pm
215 Whitehorse Lane.

South Norwood.

London, SE25

DISTEL © The Original
Free dial-up database!
1000°'s of items+info on line
V21,V22 & V22 bis

081-679-1888

Biggin Way,

Govemment, Universities, Schools & Local Authorities
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Clayton Wood Close

D A T 0 ” 6 L':is;lts%%wf

ELECTRONICS LIMITED Tel: 0532 744622

Fax: 0532 742872

For products you can rely
upon to give amazing results

For information on Active
Antennas, RF Amplifiers,
Converters, Audio Filters, the
Morse Tutor and Speech
Processors send or telephone
for a free catalogue and
selective data sheets as
required.

All our products are designed
and made in Britain.

Orders can be despatched 2§
within 48 hours subject to
availability.

e — VISA AND ACCESS wELcomE — BN

> ) ) ))lIERES

TRANSFORMERS FROM

W B ==
T / / —
= W NEE

The UK Distributor for

Standard Toroidal Transformers

* 106 types available from stock
* Sizes from 15VA to 625VA

STEEL DISHED
WASHER

OUTER
INSULATION

I
4 NEOPRENE
SElﬁg'ldhl‘)GAR A WASHERS
Wi

INSULATION

PRIMARY

. 3 ‘\
WINDING e . END CAPS

Write or phone for free Data Pack

Jaytee Electronic Services

143 Reculver Road, Beltinge, Herne Bay, Kent CT6 6PL
Telephone: (0227) 375254
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The Mini Lab has proved lo be 3
very popular - now we present the
Micro Lab which opens up the
fascinating world of
microprocessor conlrol, Apart from
demonstrating the basic aspects

of these devices, the Micro Lab is also a

general-purpose 8-bit microprocessor control unit which can form
the heart of many control and measurement systems. Il features
built-in demonstration routines and a custom written user-friendly
operating system lo make life as painless as possible.

Don’t miss this exciting micro developmenl board.

SOLAR WALKMAN SUPPLY

“Green power” for your personal stereo or radio. This
unit employs a 10 x 12 cm solar panel and NiCad cells to
provide the power. The panel gives up to 100mA charge to
the cells which fill-in when the sun goes in. Just right for
those beach holidays and it could show a good saving on
battery costs.

XENON STROBE

The stroboscope described in this article Is a
mains-powered piece of apparatus which provides brief
bursts of intense blue-white light at a flash rate adfustable
from about 3Hz up to 260Hz. A xenon flash tube Is used as
the light source, and an external opto Isolated trigger
input is provided so that the flashes may be synchronised
to an external signal source.

The energy output Is grealer than 100mJ below 60Hz and
30mJ at 250Hz,

MODERN MANUFACTURING
TECHNIQUES

We investigale one of the most important developments
ever in the electronics industry. Surface mount
technology has many advantages but requires some
sophisticated techniques and equipment fo build p.c.b.s.
We show you the components, the equipment, the
techniques and the finished boards.

EVERYDAY
wiTH PRACTICAL
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SURVEILLANCE

PROFESSIONAL

QUALITY KITS

No. 1 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 of 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 PCB. Unless otherwise stated all transmitters

are tuneable and can be received on an ordinary VHF FM radio.

UTY Uitra-miniature Room Transmitter 1
Smallest room transmitter kit in the world! Incredible 10mm x 20mm including
mic. 3-12V operation. 500m range .£16.45

MTX Micro-minlaturs Room Transmitter

Best-selling micro-miniature Room Transmitter

Just 17mm x 17mm including mic. 3-12V operation. 1000m range..
$TX High-performance Room Transmitter

Hi performance transmitter with a buffered output stage for greater stability and range.
Measures 22mm x 22mm including mic. 6-12V operation, 1500m range..............£15.45
YT500 High-power Room Transmitter

Powerful 250mW output providing excellent range and performance. Size 20mm x
40mm. 9-12V operation. 3000m range......... ... - £16.45
YXT Voics Activated Transmitter

Triggers only when sounds are detected. Very low standby current. Variable sensitivity
and delay with LED indicator. Size 20mm x 67mm. 9V operation. 1000m range.. £19.45

HVX400 Mains Powered Reom Transmitter

...£13.45

Connects directly to 240V AC supply for long-term monitoring. Size 30mm x 35mm.

500m range ............ e

SCRX Subcarrior Scrambied Room Transmitter
Scrambled output from this transmitter cannot be monitored without the SCDM decoder
connected to the receiver. Size 20mm x 67mm. 9V operation. 1600m range £22.95
SCLX Subcarrier Telephons Transmitter

Connects to telephone line anywhere, requires no batterles. Output scrambled so
requires-SCOM connected to receiver. Size 32mm x 37mm. 1000m range

SCDM Subcarrier Decoder Unit for SCRX
Connects to receiver earphone socket and provides decoded audio output. to
headphones. Size 32mm x 70mm. 9-12V operation.......... ...£22.95

ATR2 Micro Size Telephons Recording Interface

Connects between telephone line (anywhere) and cassette recorder. Switches tape
automatically as phone is used. AH conversations recorded. Size 16mm x 32mm.
Powered from line .. S . ....£13.45

£19.45

* X% Specials *x*x

BLTX/BLRX Radie Contrel Switch

Remote controt anything around your home or garden, outside lights, alarms, paging
system etc. System consists of a small VHF transmitter with digital encoder and receiver
unit with decoder and refay output, momentary or aiternate, 8-way dil switches on both
boards set your own unique security code. TX size 45mm x 45mm. RX size 35mm x
90mm. Both 9V operation. Range up to 200m.
Complete System (2 kits) .o
Individual Transmitter DLTX
individual Receiver DLRX
B)-1 Ni-Fi Micro Brosdcaster

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
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 watfle. Size 27mm x 60mm.
9V operation. 250m range £20.95

£50.95
£19.95
£37.95

DerT. EE

SUMA

UTLX Ultra-miniature Telephone Transmitter
Smallest telephone transmitter kit available. Incredible size of 10mm x 20mm!
Connects to line (anywhere) and switches on and off with'phone use.
All conversation transmitted. Powered from line. 500m range..

TLX700 Micro-miniature Teiephone Trarsmitter

Best-selling telephone transmitter. Being 20mm x 20mm it is easier to assemble than
UTLX. Connects to line (anywhere) ane switches on and off with phone use. All
conversations transmitted. Powered from line. 1000m range e £13:45

STLX High-performance Telephone Transmitter
High performance transmitter with buffered output stage providing excellent stability
and performance. Connects to line {anywhere) arid switches on and off with phone use.
All conversations transmitted. Powered from line. Size 22mm x 22mm.

1500m range......... | o .

THX900 Signailing/Tracking Transmitter

Transmits a continous stream of audio pulses with variable tone and rate. ideal for
signalling or tracking purposes. High power output giving range up to 3000m. Size
25mm x 63mm. 9V operation............ . S TS . -

CD400 Pocket Bug Detector/Locator

LED and piezo bleeper pulse slowly, rate of pulse and pitch of fome increase as you
approach signal. Gain control allows pinpointing of source. Size 45mm x 54mm. 9V
operation ............. J - .£30.95

CDG00 Professional Bug Detector/Locator

Multicolour readout of signal strength with variable rate bleeper and variable sensitivity
used to detect and locate hidden transmitters. Switch to AUDIO CONFORM mode to
distinguish between localised bug transmission and normal legitimate signals such as
pagers, cellular, taxis etc. Size 70mm x 100mm. 3V operation ........................... £50.95

QTX180 Crystal Controlled Room Transmitter

Narrow band FM transmitter for the ultimate in privacy. Operates on 180 MHz and
requires the use of a scanner receiver or our QRX180 kit (see catalogue). Size
20mm x 67mm. 9V operation. 1000m range. .£40.95

.£15.95

.£16.45

QLX180 Crystal Controlled Telephone Transmitter
As per QTX180 but connects to telephone line to monltor both sides of conversat-
tions. 20mm x 67mm. 9V operation. 1000m range. .£40.95

QSX180 Line Powered Crystal Coatrolled Phone Transmitter

As per QLX180 but draws power requirements from line. No batteries required. Size
32mm x 37mm. Range 500m L - £35.95
QRX180 Crystal Costroiled FM Receiver

For monitoring any of the ‘Q’ range transmitters. High sensitivity unit. Al RF section
supplled as a pre-built and aligned module ready to connect on board so no difficulty
setting up. Outpt to headphones. 60mm x 75mm. 9V operation .........................£60.95

A bujld-up service is avaliable on all our kits If required.

UK customers please send cheques, POs or registered cash. Please add
£1.50 per order for P&P. Goods despatched ASAP allowing for cheque
clearance. Overseas customers send sterling bank draft and add £5.00 per
order for shipment. Credit card orders welcomed on 0827 714476.

OUR LATEST CATALOGUE CONTAINING MANY MORE NEW
SURVEILLANCE KITS NOW AVAILABLE. SEND TWO FIRST
CLASS STAMPS OR OVERSEAS SEND TWO IRCS.

THE WORKsSHOPS, 95 MAIN ROAD,

BAXTERLEY. NEAR ATHERSTONE,

DESIGNS
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* * GRAND CLEARANCE SALE * %
EVERYTHING MUST GO

All new and unused hardware, semiconductors, loudspeakers, cable, wire, capacitors,
resistors, tweeters, screws, i.c.s and much, much more.

BULK BUY ORDERS ONLY

Orders in bulk and appointments to view on Sundays only, please phone for details of your

requirements.
Telephone:—

Warehousing: 081 992 8430
Retail Shop: 071 723 8432

Fax: 071 723 3467

Retail Shop at 376 Edgware Road, London W2 1EB
Warehouse only at 21 High Street, London W3 6NG

No. Qty. per pack o
MO21 1 60W Hifi tweeter made for Jamo UK size
90mm sq. £1
MQO22 2 30 watt 8 ohm Hifi chassis speakers.
Made for Hitachi UK midi systems, size
125mm sq. with large 70mm magnet
£9.00 + £2.00 p&p
MO23 2 Pod Car Speakers. Moulded in bilack
plastic with 15 watt 10cm Goodmans unit
fitted £3.95 pair +£2.50 p&p
MQO23A 1pr 40 watt Car Speakers made for
Roadstar of Switzerland. Fitted with dual
polypropylene cone and foam rubber
surround. Big 70mm magent for good
base response. Supplied with grills fixing
screws and. cable. Size 13cm, weight
1.5Kg £11.70 pair + £3.65 p&p or
TWO pairs for £25.00 UK post paid
M0O24 2 Audax JBL 40-100watt dome tweeters.
High performance 10mm Ferrofluid
cooled horn loaded unit for load distortion
and high output. Suppliéd with st order
crossover, spec. 40 watts at 3kHz, 100
watt at 8kHz; size 51mm x S51mm x
16:5mm. Ideal for car use £7.50 + €1 p&p
MO25 2 33000pF 10V d.c. can type computer
grade quality electrolytic UK made £1
MO25A 1 47uF 385V d.c. can type electrolytic. Size
350mm x 250mm. UK made by Phillips £1.75
MO26 2 680pF 100V d.c. can type electrolytic size
45mm x 25mm £1
MQO27 3  2200pF 25V d.c. can type electrolytic size
45mm x 25mm £1
MO28BA 1 2200pF 40V d.c. can type electrolytic
capacitor made by Seimans, size 48mm x
30mm £1
MO29 1 33000uF 16V 27A can type electrolytic
size 113mm x 50mm £1
MO30 20 Assorted Variable trimmers £1
MO31 4  Tuning capacitors 2-gang dielectric type £1
MO32 2 10k + 10k wirewound precision
potentiometer £1
MO33 8 Rotary potentiometers £1
MO34 S 100k multiturn Varicap type tuning poten-
tiometer with knob size 45mm x Smm £1
MQO36 200 Carbon resistors £1
MQO36 2 Large VU meters. Japan Made £1
MO37 1 Large Tuning meter 125pA-0-125,A size
55mm x 47mm £1.75
fMO38 Y .Dual VU meter 280pA f.5.d., size 80mm x
42mm x 15mm £1.50
MO39. § Coaxial Aeyial Plugs, all metai type £1
MQ40 6 Fuseholders, chassis mounting for 20mm
size fuses £1
MOQO41 . 4 Fuseholders, in-line type for 20mm size
fuses £1
MQ42 20 5 Pin Din 180°chassis mount sockets £1
M0O43 6 Double phono sockets £1
MQO44 S 6.35mm (%) Stereo Jack sockets £1
M0O45 4 6.35 (%) Mono Jack Plugs £1
MQO46 12 Coax Sockets chassis mount £1
MO47 2 Case handles plated U-shape, size 97mm
x 50mm £1
MO48 30. Mixed control knobs £1
MQO49 1 Cassette tape transport mechanism, belt-
drive, top loading, six piano key operation
with knobs, stereo record/replay erase
heads, heavy fly-wheel £5.50 + £2.65 p&p
MOS0 1. Hifi stereo pre-amp. module. Input for CD
Tuner record playgr with diagram. Made
by Mullard £1
MQOS1 2 AM/FM tuner head modules’. Made by
Mullard
MQOS52 3 . AM L.F. modules’. Made by Mullard £1
MOS53 1 FM stereo decoder module with diagram.
Made by Mullard
MO54 3 UHF Varicap tuned tuner heads un-
boxed, untested but complete. Made by
Mullard

No.
MO55

Qty. per pack

1

MOS5A 1

MO56

2

MOS6A 1

MQS6B 1

MQOS7

25

MQOS7A 1

MOS8
MOS9

MQO60
MO81

MO63

MO64
MO6S
MO66

MO67
MO68

MO69

MO70

2
2

MO71A 1

MQ72

MO73

1

1

MQ74A 1

MO7%

MO76

1

1

25V d.c: 150mA Mains adaptor in neat
plastic box, size 80mm x 55mm x 47mm £1
ETR! Brand new 80mm Cooling Fan.
Five bladed A.C. impedance corrected
motor on a cast aluminium chassis. Size
80mm x 40mm. Voltage 115V a.c. work-
ing, 130mA. Japanese made.
£5.95 + £1.40 p&p,
TWO for £11.20 UK post paid
6V-0V-6V 4VA p.c.b. mount mains trans-
former 240V input, size 42mm x 33mm x
35mm. UK Made £1
28V 15 Amp Mains Transformer. Size
80mm x 55mm x 65mm. Weight 1Kg
£3.00 each + £2.50 p&p
30-0-30 Volt 3 amp mains transformer.
UK made for leading Hifi manufacturer.
Size 96mm x 90mm x 80mm. Weight
2.8Kg £7.00 each + £3.75 p&p
4 Volt miniature wire-ended bulbs €1
SRBP Copper Clad Printed Circuit Board.
Size 410mm x 360mm x2mm £3.65 + 75 p&p
Mono cassette tape heads. Japan Made £1
Sonotone stereo cartridge with 78 and LP
Styl. Japan Made £1
Bridge rectifiers 1amp 24Volt £1
0C44 1tansistors. Remove paint from
top and it becomes a photo electric cell
(ORP12) £1
14 watt output transistors. Three com-
plimentary pairs in TO66 case (replace-

ment for AD161 +162) £1
S watt Audio i.c. No. TBA80O £1
Motor Speed Control i.c. £1
Digital DVM Meter i.c. Made by Plessey,
with diagram £1
7-Segment 0.3in |.e.d. display (red) £1
Tape Deck i.c., with record replay switch-
ing. No. LM1818, with diagram £1
Ferrite Rod. High grade with LW, SW &
MW colls, size 140mm x 10mm £1
Moving coil dynamic, handheld, ball

microphone. Ross Electronics customers
returns ( no warrantee) £1
Analogue Multimeter. Ross Electronics
customers returns ( no warrantee)
£3.90 + 90p p&p
WW || EX WD headphone, A BIT OF
NOSTALGIA, low impedance
£3.50 + £1.20 p&p
Koss Stereo Headphones on ear.
Lightweight design, vari-fitting ear-cups
with contour cushions, 36in. cord. 3.5mm
+ 6.35mm Jack plug adaptor
£3.50 + £1 p&p
Tone dialling key-
pad, use services
that require DTMF
tone signals for a
rotary dial pulse
phone, size 90mm
x 55mm x 12mm

£6.95 + 70p p&p
100 yard roll of single screened quick
splice cable, good quality British
Made £4.50 + £2 p&p
100 yard 3-core 3 amp cabler: coded
brown, blue and green/yellow

£4.20 + £2 p&p
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No. Qty.
MQO80 2

er pack

olar Powered Wooden Kits. Easy

to build aeroplane, with revolving
propeiler, and an old time gramophone
with music chip. Supplied with glue,
solar cells, electronics and pre-cut
panels.

One of each for £12.00 + £1.50 p&p
Bump and Go Space Ship Kit with
motor, wheels, p.c.b. wire and diagram.

An ideal introduction for youngsters into

the world of electronics and mechanics;
goes all the way to the moon on two AA
batteries £8.95 + £1 p&p
Filotax Pet
sonal Organiser
Radio/Calculator.
This neat little
unit simply fits
inside your filofax
S0 you can listen
to AM Radio with
earphone or use it
as a solar
powered 8-digit
cdlculator
Punched with six
holes to fit all
personal
organisers. UK
Made under %
price £7.20 + £1 p&p
Multiband radio. Ltsten to air traffic con-

trol, aircraft, radar, public utilities VHF
64-176MHz + CB 1-80 with built in
squelch control £17.95 + £2 p&p
AM,  FM. LW
Ross Pushbutton
Radio. With this
neat unit you can 'T

easily tune in to

five pre-set sta- -

tions of your IS l
choice without

fiddling or fuss, &

runs off six C-cell  {
batteries or 240V j
mains. OQutput
400mW, volume
and tone control.
Size 230mm x
150mm x 65mm

MO81 1

M0O82 1

MQ84 1

MQ86 1

=
.
£9.95 each + £2.95 p&p
Amplifier Kit 30 + 30 Watt: An easy to
build amplifier with a good specifica-
tion. All components mount on single
p.c.b. punched and back-printed for
ease, case ready drilled finished in black
vinyl with matching scale and knobs.
Inputs for: CD/AUX tape 1 tape II; tuner
and MC phono
Controls: bass; treble; volume; balance;
mode and power switch. Featured
project in fveryday Electronics, April
1989 issue; reprint with kit
£40.00 + £3.65 p&p
All items prefixed with MO number MAIL ORDER only or
can only be collected by prior appointment from address
below. Where p&p not stated please add £3.65 per order
for postage and carton charge.

MQ87 1

376 EDGWARE ROAD LONDON W2 1E8'
MAIL OROER TERMS, POSTAL ORDERS and or CHEQUES

with orders. Access & Visa accepted.
Nett monthly accounts to Schools, Colleges and P.L.C. only.
Overseas readers write for quote on delivery.
Please cross all cheques and postal orders “Account Payee
Only” and make payable to RTVC Ltd.

Phone 071 723 3462 Fax 071 723 3467
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P.C. OPERATING SYSTEMS. Fully user documented and including software.
MS-DOS 3.20, £5, Order Ref. 5P207: MS-DOS 3.3, £5, Order Ref. 5P208: MS-DOS
4.01, £10, Order Ref. 10P99.

720k 3'4" FLOPPY DISKS. Double sided. By top maker (Epson). 4 for £1, Order
Ref. 914.

PUSH BUTTON EDGE SWITCH gold plated contacts, 1A 50V. Top push counts up,
bottom push counts down. BCD switching. Switches clip together. 2 for £1, Order
Ref. 915,

BARGAINS = Many New Ones This Month

20W 4 OHM TWEETER also made by Goodmans for Ford, mounted on a baffie
but easily unscrewed from this. Yours for £1.50, Order Ref. 1.5P9.

AMSTRAD KEYBOARD MODEL KBS. This is a most comprehensive keyboard,
having over 100 keys including, of course full numerical and qwerty. Brand new,
still in maker's packing, £5, Order Ref. 5P202.

F.M. CORDLESS RADIO M!KE hand-held battery-operated model, very good
performer and really professional looking, has usual shaped body and head

DC VOLTAGE REDUCER 12V-6V (2 500 mA on quite small pcb
with heatsink. £1, Order Ref. 916.

£1, Order Ref. 917.
for operating 6V radio, cassette player, etc. from car lighter

socket. £2, Order Ref. 2P318. N
READY BUILT -5W FM TRANSMITER ‘t¢sted and working. Very

LIMITED SUPPLY ITEMS

CAR SOCKET PLUG tubuiar construction to take small pcb efc. areonly descnt_)ed imour new.slener. 6%, 8 ohm, rated at 12W max. This is a very fine reproducer.

Many appear in our current issue.

THIS COULD SAVE YOU EXPENSIVE BATTERIES an in-car unit § |f youorder something this monthyou | Order Ref. 900 is another Far East made 6%, 4 ohm, 12W max

will receive this and the next issue
posted to you.

and is tuneable to transmit and be picked up on the F.M. band of
any radio. Yours for only £8.50, Order Ref. 8.5P1.
4 MORE SPEAKERS: Order Ref. 1.5P11 is Japanese-made

The makers are SANYO. Yours for £1.50.

speaker. Very nicely made, using Japanese Hitachi tools and
technique, only £1.

compact unit, with.electret microphone, 3V operated, £6, Order Ref. 6P29. Will
fit, with batterles, in our project box, Order Ref. 876.

METAL PROJECT CASE nickel plated, size 15% x 5% x 2%"" so ideal to take the
Philips laser with its power supply or just a power supply. Has instrument type
mains input plug, output socket and built in on/off switch. £7.50, Order Ref.
7.5P9. k

SUPER STRIPPER originally inténded to be a power supply unit, this has many
top class, easily removable, components including 2 power mosfets, power
rectifiers, 2 HF transformers, a complete mains input fused and filtered, plus
dozens of other top class components. Component value probably over £50,
yours for only £5, Order Ref. 5P212,

WIRE WOUND RESISTORS mainly 5W and 8W. Almost a complete range avail-
able with prices from 20p each for smail q‘uaqtities, to 10p each for 100 of a
value. Just order values required or send for list.

SILENT EFFORTLESS MOVEMENT with our 14mm ballrace complete with
removable spindle. 4 for £1, Order Ref. 912.

45A DOUBLE POLE MAINS SWITCH mounted on a 6 x 3% aluminium plate,
beautifully finished in gold, with pilot light. Top quality, made by MEM, £2, Order
Ref. 2P316.

FULLY ENCLOSED MAINS TRANSFORMER on a 2m 3 core lead terminating with
a 13A plug. Secondary rated at 6V 4A. Brought out on a well insulated 2 core
lead terminating with insulated push on tags. £3, Order Ref. 3P152. Ditto but 8A.

Order Ref. 896 is 6%, 6 ohm, 10W, exceptionally good sounder
and yours for only £1.

Order Ref. 897 is another 8 ohm speaker rated at SW but its unusual feature is
that it has a built-in tweeter. Price still only £1.

MOVEMENT ALARM goes off with slightest touch, ideal to protect car, cycle,
doorway, window, stairway, etc. etc, Complete with Piezo shrieker, ready to
use. Only £2 (PP3 battery not supplied). Order Ref. 2P282.

SOLAR ENERGY EDUCATIONAL KIT an ideal present for electronics students.
Kit comprises 8 solar cells, one solar motor, fan biades to fit motor and metal
frame to hold it to complete a free-standing electric fan. A really well written
instruction manual makes this a lovely little present. Price £8, Order Ref. 8P12B.
PROJECT BOX a first-class, Japanese two-part mouiding size 95mm x 66mm x
23mm. Will hold a PP3 battery and a PCB

and is ideal for many projects, nicely finished and very substantial. 2 for £1,
Order Ret. 876.

AM/FM RADIO CHASS!S with separate LCD clock module, complete with
loudspeaker and ready to go, price is £3.50, Order Ref. 3.5P5.

2,3 AND 4 WAY TERMINAL BLOCKS the usual grub screw types, Parcel contain-
ing a mixture of the 3 types, giving you 100 ways for £1, Order Ref. 875.

2M 3-CORE LEAD terminating with flat pin instrument socket, £1, Order Ref. 879.
Ditto but with plug on the other end so thateyou could use this to extend an
instrument lead. £1.50,Order Ref. 1.5P10.

ULTRA SONIC TRANSDUCERS 2 metal cased units, one transmits, one

Order Ref. 4P69.
ILLUMINATION PANEL. 16 6V bulbs, coloured red with a foil

2P2317. (The transformer described above, Order Ref. 3P152, is
the one intended to operate this).

SWITCHED BC CORD GRIP LAMPHOLDERS. Always useful. A
good make, 3 for £1, Order Ref. 913.

100W AMPLIFIER KIT
reflector panel. Intended for any log effect tire. £2, Order Ref. uses Dariington power transistors. 100W MAINS TRANSFORMERS normal primaries 20-0-20 at
Sound quality is really good.
Frequency response of 10Hz to 45kHz. J Ref. 4P59. 50V at 2A, £4, Order Ref. 4P60.
£18, Order Ref. 18P6.

receives. Bullt to operate around 40kHz. Price £1.50 the palr,
Order Ref. 1.5P/4.

2.5A or 30V at 3.5A, £4, Order Ref. 4P24. 40V at 2.5A, £4, Order
PHILIPS 9” HIGH RESOLUTION MONITOR black & white in

SCREWDRIVERS - pocket sized. Will save you having to worry where you left
the last one! 10 for £1, Order Ref. 909.

STEPPER MOTOR BARGAIN. This is just a mini motor, 12V operated and 7.5°
step angle, Otfered atthe very low price of only £1,Order Ref. 910.

STANDARD CASSETTE MOTOR for 9V recorder players. This is brushless and
has internal electronics to facilltate speed change and reverse. £1.50 each,
Order Ref. 1.5P14.

STOP THOSE PEAKS as they come through the mains, they can damage your
equipment. 2A unit is a combination of cores and caps gives complete protec-
tion. £2, Order Ref. 2P315.

INSULATION TAPE 5 rolls of assorted colours, only £1, Order Ref. 911

GENERAL PURPOSE FAN KIT comprises beautifully made "Boxer” fan, trans-
former and switch to give dual speed and off from the mains. Complete kit £6,
Order Ref. 6P28.

DOUBLE HEADPHONE QUTLET. A standard type stereo plug with 2 leads com-
ing out, each terminating with a standard size stereo socket thus enabling 2
people to listen from the one outlet. Very well made. Price £2, Order Ref. 2P312.
12V POWER SUPPLY. Plugs into 13A socket and gives 200mA d.c. out. Price £2,
Order Ref. 2P313.

ASTEC 135W PSU. Mains input, 3 outputs;- +12V at 4A, +5V at 16A, and — 12V
at 2A. In plated steel case, brand new, £9.50, Order Ref. 9.5P4.

INFRA RED RECEIVER CONTROLLER made by Thorn to channe! switch their
T.V. receivers. Mounted on panel with luminous channel indicator, mains on/oft
switch, leads and plugs all yours for £2,Order Ref. 2P304.

HIGH QUALITY KEY SWITCH single pole on/oft or changeover through panel
mounted by hexagonal nut. Complete with 2 keys. Regular price £3, our price
£1.50, Order Ref. 1.5P12.

DIGITAL MULTI TESTER M3800 single switching covers 30 ranges including 20A
a.c. and d.c. 10 meg input impedence, 3% LCD display. Complete with lead.
Currently advertised by many dealers at nearly £40, our price only £25, Order
Ref. 25P14.

metal frame for easy mounting, brand new still in maker's
packing, oftered atless than price of tube alone, only £15, Order Ref. 15P1.

16 CHARACTER 2-LINE DISPLAY screen size 85mm x 36mm, Alpha-numeric
LCD dot matrix module with integral micro processor made by Epson, their Ref.
16027 AR, £8, Order Ref. 8P48.

INSULATION TESTER WITH MULTIMETER internaltly generates voltages which
enables you to read insulation directly in megohms. The muitimeter has four
ranges., AC/DC volts, 3 ranges DC 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 each, yours for only £7.50,
with leads, carrying case £2 extra, Order Ref. 7.5P/4.

MAINS 230V FAN best make ""PAPST" 4% ' square, metal blades, £8, Order Ref.
8P8.

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.

1/3 HP 12V MOTOR - THE FAMOUS SINCLAIR CS brand new, £15, Order Ref.
15P8.

SOLAR CHARGER holds 4 AA nicads and recharges these in 8 hours, in very
neat plastic case, £6, Order Ref. 6P3.

AIR SPACED TRIMMER CAPS 2-20 pf ideal for preclsion tuning UHF circuits, 4
for £1, Order Ref. 818B.

MAINS ISOLATION TRANSFORMER stops you getting "‘to earth’’ shocks. 230V
in and 230V out. 150watt upright mounting, £7.50, Order Ref. 7.5P/5 and a 250W
version is £10, Order Ref. 10P79.

MINI MONO AMP on PCB. Size 4’ x 2'" with front panel holding volume control
and with spare hole for switch or tone control. Output is 4 watt into 4 ohm
speaker using 12V or 1 watt into 8 ohm using 9V. Brand new and perfect, only £1
each, Order Ref. 495.

80W MAINS TRANSFORMERS two available, good quality, both with normal

ANALOGUE TESTER. Input impedence 2K ohms per volt. It has
14 ranges, a.c. volts 0-500, d.c. volts 0-500, d.c. current

decibels 20 — +56d8B. Fitted diode protection, overall size
90 x 60 x 30mm. Compiete with test prods, price £7.50, Order

JUST ARRIVED
Amstrad 3" disk drive. Standard n
500 micro amps at 250 mllliamp, resistance 0-1 meg-ohm, { replacement or why not have an extra § louvred ends for ventilation otherwise undrilled. Made for GPO
one? £20, Order Ref. 20P28.

primarles and upright mounting, one is 20V 4A, Order Ref.
3P106 the other 40V 2A, Order Ret. 3P107, only £3 each.
PROJECT BOX size approx 8" x 4" x 4%’ metal, sprayed grey,

so best quality, only £3 each, Order Ref. 3P74.

Ref. 7.5P8.

2" 50 OHM LOUDSPEAKER replacement for pocket radio, baby alarm, etc. Also
makes good pillow ‘phone. 2 for £1, Order Ref. 905.

LCD CLOCK MODULE 1-5V battery-operated, fits nicely into our 50p project box,
Order Ref. 876. Only £2, Order Ref. 2P307.

SENTINEL COMPONENT BOARD amongst hundreds of other parts, this has 15
ICs all plug in so don’t need de-soldering. Cost well over £100, yours for £4.
Order Ref. 4P67.

9V 2-1A POWER SUPPLY made for Sinclair to operate their 128K Spectrum Plus
2.£3, Order Ref. 3P151.

12V 250 MILLIAMP SOLAR POWER. Could keep that 12V battery charged where
there is no access to the mains. £15,Order Ref. 15P47.

EXTRA LIGHTWE!IGHT STEREO HEADPHONES. Adjustable headband. Suitable for
use with all types of cassette players and radios, only £1 per pair, Order Ref. 898.
6-12V AXIAL FAN. Japanese-made 12V d.c. battery operated, brushless axial
fan. 93mm square, its optimum is 12V but it performs equally well at only 6V and
its current then is only 100mA, price only £4, Order Ref. 4P65. Mains power unit
to operate this at variable speeds £2, Order Ref. 2P3.

ELECTRONIC BUMP & GO SPACESHIP sound and impact controlled responds
to claps and shouts and reverses or diverts should it hit anything! Kit with really
detailed instructions, will make ideal present for budding young electrician.
Should be able to assemble but you may have to help with the soldering of the
components on the PCB. Complete kit, £8.95, Order Ref. 9P9,

20W 4 OHM SPEAKER made by Goodmans for Ford, this is mounted on a panel
and has an anodized cone protector cover but can be easily removed from this.
It's a beautiful reproducer and the replacement price is nearly £20. Yours for
only £3, Order Ref. 3P145.

EXPERIMENTING WITH VALVES don’t spend a fortune on a
mains transformer, we can supply one with standard mains input and secs. of
250-0-250V at 75mA and 6.3V at 3A. £5, Order Ref. 5P167.

15W 8 OHM 8" SPEAKER & 3" TWEETER made for a discontinued high quality
music centre, gives real hi-fl, and only £4 per pair, Order ref. 4P57.

WATER PUMP very powerful, mains operated, £10, Order Ref. 10P74.

0-1MA FULL VISION PANEL METER 2% square, scaled 0-100 but scale easily
removed for re-writing, £1 each, Order Ref. 756.

PCB DRILLS 12 assorted sizes between .75 and 1.5mm, £1 the lot, Order Ref. 128.

Prices include V.A.T. Send cheque/postal order or ring and
quote credit card number. Add £3 post and packing.

Orders over £50 post free.
If intending to call please phone first.

M & B ELECTRICAL SUPPLIES LTD
Pilgrim Works (Dept. E.E.)
Stairbridge Lane

Bolney, Sussex RH17 5PA
Telephone or Fax: 0444 881965

398

Everyday with Practical Electronics, June 1993




1993 CATALOGUE
ouT NOWw!!

List - 32 Pages
Summer

Supplement
Supplement + First Class Reply Paid Order Form +
Latest Offer Sheet - You can't afford to miss it!

160 Pages of regular lines + our famous Bargain

of Surplus Bargains + 32 page
+ 32 page Spring

FPost Freo'

OPTO OrNIPOTENCE!
A big parce! of opto product - everything from surface mount LED's to massive dot malrix

LCD's has recently been purchased, offering you, the constructor, professional grade devices
at Bargain List Prices!-Full detalls in our lists, but see below for some tempting offers:

LED
'BLOCKS

Dot matrix LED
displays in both cecl|
and CA from
35-58mm  in  red,

| . 1
'\, greenand yellow. Full
defails in tatest list

25469 Green 35mm 5x8 CC £1.6Q
Z5470 HE Red 35mm 5x8 CC £1.60
Z5471 Yellow 51mm 5x7 CC £1.75
Z5475 GreenS1mm 5x7 CC £1.75
Z5478 HE Red 51mm 5x7 CA £1.75
Z5479 HE Red 51mm 5x7 CC £1.75
Z5473 Yeliow 58mm 8x8 CC £3.50
Z5477 Green 58mm 8x8 CC £3.50
75480 HE Red 58mm 8x8 CC £3.50

LIQUID CRYSTAL
DISPLAYS

H

S

FLEASCEE

LCD dot matrix modules fitted with
controller.  All  supplied with dala.
Application notes - 16 page book £2.00
Z5481D 16x1, 5.73mm char.ht. £4.00
Z5482D 16x2, 4.27mm char ht. £6.00
Z5484D 20x1, 5.2mm char.ht. £4.60
Z5485D 20x2, 4.85thm char.ht. £7.00
25486D 40x2, 5.2mm char.ht. £9.50

All characlers 5x7

(JUMBO DISPLAY

LM225 Hitachi 640x200 dot LCD for
PC's, WP's & ind. equip. Module size

OPTO PACKS

K539 LED's: Round and shaped, red,
yellow, green, clear. Great mix 100 for
£6.50

K806 LED's: Red only - round, square,
rect from 2mm up. 100 for £5.00

K801 Seven seg LED's - Red/greern/
yellow, single, double, multiple digit. Sizes
from 0.11 to 0.8" 20 for £3.95

KS106 Surface mount LED's - red, green,
yellow, orange inc some dual types. Most
SOT23 100 for £8.95

K845 Optocouplers, transistor up to 4kV
100%. 25 for £2.95

K846 Optocouplers, darlington up to
2.5kV 600%. 25 for £3.95

K847 Optocouplers, Triac/SCR up lo
7.5kV & Vb 800V 25 for £3.95

270x150x13mm.  Display area
239x104mm. Dol size 0.32x0.46;
pitch 0.35x0.49mm. Uses
16xHD61100 & 4xHD61103 chips.
With comprehensive data. £39.50

PRICE
| REDUCED £

|| page han book and

PC SOFTWARE AT AMAZING P§

Words & Figures by Lifelree - 25442 54" version NE ”
u u L

combined spreadsheet, wordprocessor 25443 3'2" version
1 4 ]cno STALK XVI
25495 Data comms - new
95 5.25" disk & 182 page

and database with graphics. Needs PC
£4 95 ————{ manual. PC DOS V3.61

with DOS 2+, 256k ‘RAM, mono or
colour display. Supports over 200
printers. 546 page manual, spread out
menu and disks, all in library case.
Just look at the price!l
75444 PC-MIX_ Multitasking Interfacing Executive -

abl to 3 proge o be simultaneously. 96
E R S oy £17.95

SmartGuide for DOS

handbook and dis | 25452 On fine reference guide to
25445 5'4°; 25446 3'/2 Learn to type £3.95 |BoS~ commands, topics and
25048 54"} 25449 31" Learn to use DOS £3.95)5/350yrce 9100 set wih andbook
25450 5'" Learn to use your PC £3.95 [Z5453 3'4" version £4.95

So easy to find with (-Scope Metal Dectectors /4

Gold sovereigns, Roman coins, historic pots and medals
and lost current coinage! (-Scope Metal Detectors

From just £79 99

INDIVIDUALTUTORS boxed set with l

Full colour brochure on request - all models on view and demonstrated
at our shop. Prices start from less than £80!

22771 4N30 Darlington 8 for £2

22781 CNY48 600% Dartington 6 for £2
22798 H11B2 200% Darlington 8 for £2
22779 CNY47 Transistor 10 for £2

22794 H11AV1 4kV Transistor 10 for £2
22793 H11AG1 CMOS Tr. 300% 10 for £2
22776 CNY30 SCR 200V 6 for £2

22828 H11L3 Schmitt 5mA 3 for £2
22837 MOC3011 Triac 10mA 6 for £2
22840 MOC3021LP Triac 15mA 6 for £2
Supplied with data sheet. Booklet giving
data on about 50 types £2

THE 'Greenweld Guardian’ IS OUR MO

OPTO ISOLATORS|__

Super book by William J Bond - A Success
Guide for Entrepreneurs. it's 217 big pages
offer a very practical approach giving loads of
tables, data and basic down-to-earth
information. Chapters include Organizing your
Home for Business, Write the Words that Sell,
Winning Classified Ads, Choosing the Best
Mags, Selecting Mailing Lists, Getting Your
Mail Out, Expanding. Your Business,
Preparing Your Catalogue + lots more.

winiam & L

£14.95
R IR

THLY N 0 ALL BARGAIN

LIST SUBSCRIBERS - ONLY £ 6 A YEAR FOR THE NEXT 12 ISSUES OF ALL OUR LISTS!!

Brand new units in original
gackmg, complete with mains

REE OHP set
containing 10 OHP sheets and a,
4 colour pen set. Originally sold

£99

Professional OHP transparencies at your fingertips

and

at £2991
OUR
PRICE

Prints on paper or clear fitm in up 10 4 colours with
interchangeable pens.
3 MODE OPERATION
Type Mode: Characters typed on pressing key
Line Mode: Char. entered into memory - up to 16
can be arranged on LCD
Edit Mode: Add, delete, insen graphics or words,
then press pnnt
MEMORY -
4 GRAPH MAKING FUNCTIONS
Layouts {lor tables), bar, linear and pie charts -
choice of 3 sizes.
18 FONTS IN 9 TYPE SIZES
Gothic, Courier & Helvetica outline In plain or italic,
standard, half bold or bold, in sizes from 8-75 char.
per line

COMPUTER PLOTTER?
As this unit has all the necessary hardware, it
seems possible it could be hooked up 10 a
computer - waich this space for more info

LOW COST CASSETTE MECH

Z5488 9V stereo. Recordireplay &
erase head + 6 push buttons - forward,
reverse, play, record, pause and stop.

Only £2_95
STORAGE CABINETS

UASA LEAD ACID BATTS

28920 Type NP10-6 rated 6V 10A Not
new, buf regularly maintained and full

£12,:£12.00

All 1 off and pack prices include VAT, qty prices do not. P&P
£2.75 per order (£9.50 next day) Min Credit Card £12. Official
orders from Education welcome; min invoice charge £15. Payment
is accepted by cheque, PO, cash (inc foreign currency banknotes),
book tokens, Access,Visa, Connect. Our stores have enormous
stocks - we are open from 9-5.30 Mon-Sat. Come and see us!

—  Tel: (0703‘ 236363
s g Fax: (0703) 236307

27D PARK ROAD, SOUTHAMPTON, SO1 3TB

DISK DRIVE DEAL

Z5510 Knockout price on 5.25° double
sided 360k PC compatible drives, brand
new by Copal, model F5022. Std 42mm
high. With info.

100+
£7+VAT

CABLE TV UNIT

5G102 15 drawér plastic  cabinel
230%185x150mm. £4.95 (illus.)
S5G101 16 drawer plastic
220x157x70mm. £2.95

SG103 Handy plastic cantilever storage tray
215x110x50mm when closed. Lower tray has §
compariments, upper tray 8. Clear tid. £1.95
$G105 Tote tray 380x250x100mm with
carrying handle. 3 sections. £1.95

CD's & VIDEOS

Big range of CU's - pop, rock, classical, jazz, C&W - all at

£3.95 EACH

All sorts of videos from just

£2.95 EACH

399

cabinet

29135 Brand new and boxed, size
220x150x60mm. 6 digit starburst LCD with int.
char. gen. 3 connexions on back - TV co-ax
skt, I co-ax skt & 16 pin IDC data piug.
Inside, high qualfity PCB has mains tx, 2
bricges, 7805, 7812 v.regs, smoothing caps,
tuse, 2 xtals, 7 transistors, 4 green 5mm LED's,
TDAS930, 4093 & 87C51 PROM in skt. IR nx
LED with integral pre-amp, UHF modulator,
caramic fiters etc. Great component value -

= Y

£30.00
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A SMALL SAMPLE OF OUR RANGE

mmmﬂ"1AﬂM

% iniadure tr dter with baitery ite.
Dimensions: 20 x 20mm d e
Am* TRANSI'INTER‘. MT4 Can be connected
ing .
z any e mans powered.

TELEPHONE TRANSMITTER TTS Small encugh
10 conosal within & telephone. Will transmit both sides of |

a on ( )
Dimensions: 10 x 20mm

A OI-AT‘CTELM RECORDER
S%Wm&wmmmm
this intertace unit and your own tape recorder.
Dimensions: 36 x S50mm

AUTOMATIC TELEPHONE RECORDER ATR1
10 record telephone

w“w = T arde

calls avtomatically.

TELEPHONE TAP ALERT TTA1 Vsual warming
ne.

lnynvnsm;:’ privacy on your telephons

RF DETECTOR RFD1 Highly sensiive hand- heid

detecior.

. Range between 1 and 800Mhz. Shent
. Dimeneions: 70 x 50mm

CAMERA DETECTOR CD8 Detects hidden video
. (oven miniature CCD models).
Dimensions: 83 x 38mm

RECORDING BRIEFCASE RBCH Compiet
discrest recordings at a value for money price d

30..‘40'10(»‘ mw AMPLIFIER SMA
surveilance. ampiitier will pa

from a long distance. N ESepteod
SIGNALLING TRANSMITTER SIGT Sends &
mwmm_muim:wmm,
tracking or warning systems. Dimensions: 20 x S0mm
TELEPHONE AMPLIFIER TAS Connected directly

iothotdophom,fmmiwi!mpﬂy‘ both sides of a S
telephone call. Dimensions: 25 x 52mm ] A

PROFESSIONAL SOUND TO UGHT UNIT Q“ 32.49

SK72 Custom buit for disco or hame use. Audio signai ,& = g
wuwimom,mmmm,mm Pl e oy 04
Dimensions 210 x 45rem Lop-2 9

MICRO METAL DETECTOR MMD Detect the
mmd'muqmmn-m metals.
for all thoss DIY jobs. Dimensions: 40 x 25mm

Pbaumﬂvaledordonmd17.5'I.VATonanUKo'don
FuMIWMWMIﬂ&-WuZIﬂC'S

172 Caledoman' Road
Dept EE

London N1 0SG
CANAL| |IBRIDGE AUDIO

electrorize electronic kits

TOTAL ENERGY DISCHARGE ELECTRONIC IGNITION

A unique extended CDI system gives a super high power spark under
conditions where the standard System just cannot cope. The contact
breaker is retained for ease of fitting but operates only at low power.

EXTENDED CD! IGNITION parts kit £22.75 assembled £28.45

MICRO-PRESSURE CAR ALARA!

A unique air pressure sensing sysltem operates automatically without door
switches etc. and is disarmed with the ignition key. Provides exit and entry
delays with audible waming when triggered. Easily fitted with only three
leads. A Power MOSFET output drives a siren or the car hom.

MICRO-PRESSURE CAR ALARM perts kit £15.95 assembled £22.35

VOLT DROP OPERATED CAR ALARMY

A similar unit to the above but relying on the courtesy light operation and
the well known volt drop detection system.
VOLT DROP CAR ALARM parts kit £14.90 assembiled £20.95

ANCRO PRESSURE TRIGGER

A small moduie to up-grade any voit drop alarm to "Micro-Pressure” sensing
or combine the benefits of both systems.
MICRO PRESSURE TRIGGER parts kit £10.95 assembied £14.95

12008 PIEZO SIREN
A high intensity vehicle alarm siren for use with the above alarms.
120d8 PIEZO SIREN assembled only

CODED INFRARED RECEIVER

A dash top mounted unit gives coded remote controf of the above alarms.
Includes a security chip with anti-scanning and. 59,046 customer selectable
combinations. Also has “Mega Bright” lashing LED to warn off intruders.

CODED IR RECEIVER parts kit £21.35 assembled £26.55

CODED INFRARED TRANSIMITTER

A key ring code transmitter for the above with a range up to 5 metres.
CODED !R TRANSMITTER parts kit £13.95 assembled £17.95

All the above include cable, connectors and clear easy to follow instructions.
Al kits include case, PCB, everything down to the last washer, even solder.
Prices are mall order discount, fully inclusive and apply for 'J.K. and export.
Telephone orders accepted with VISA or ACCESS payment.

-Ask tor detaiied brochures or order direct (please quote EES) from :-

ELECTRONIZE DES/IGN Tel. 021 308 5877
2 Hiiside Road, Four Oaks. Sutton Coldfield, B74 4DQ

Low cost data acquisition for IBM PCs & compatibles
All our products are easy to install - they connest directly # ! t,(l' ;: o iy
either the printer or serial port and require no power suppl

They are supplied with easy to use software whith collects data
for either display or print-out.

£11.95

© 8 - bit resolvtion
® one channel : p
® 10-25K samples per second .

* Oscilloscope /Voltmeter softwore [ g
® 0-5V input ronge A : - 1
 Conmocts fo printer port e %

© 10 - bit resolution » :
o 11 channel ".-.':
o 5-10K somples per second "

* Data logger software
© 0-2.5Y input romge
© Commects to printer port

© 8,12, 16- bit resolution + sign

o 8 3/e or 4 differential inputs

216 or 300 8-bit samples per second
o + 25V input ronge o
 Data logger software o .
o Connects lo serial port -

Alf prices exdusive of VAT,

PICO TECHNOLOGY LTD o

Brosdway Nowse, 149 - 151 St Neots Rowd, Nerdwick, Combridge (B3 70/ ¥ 5
P SEZ TEL: 0954-211716 FAX: 0954-211880 | e

N
'h"___pl e
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JUNE SPECIAL OFFER %

Y e v

e Universal Power Supply — Electronic :3 2:’:;L o>
(Incorporating East Cornwall Components) Dept. 6 Reglatd s
THE MALTINGS, HIGH STREET, WEM, Calculators
SHREWSBURY SY4 5EN _;;1_
Tel: (0939) 232763 (3 lines) or - . i A o i Cnconais Blave
(0939) 232689 (2 ines). Fax: (0939) 233800 s Rede/Camne e @ [ou @)

Ponable TV

P&P NOW £3.00. All prices include V.AT.
Delivery Guaranteed within three days

WALT(;/I‘:EIT BUR BRAN(S:S PEESRTRONICS Very h/gh specification and superp M comPUes T g
55AWORCESTERSTREET | 65 HURST STREET quElity at a\pery ompéatitivg arice. P g
WOLVERHAMPTON WV2 Al  BIRMINGHAM B5 4TE @ Seven output slection: 1-6, 3, 45,6, 7:5,9,12Vd.c. Personal Stereos Q _"':)? T
Tel: 0902 22039 Tel: 021 666504 5e bt 120rEA M|a)<- <.

or use wit ery operated appliances.
’j gV3E Y(-(:)K%-O‘l Elg éASSET © Short circuit and overload protection. b o P

@ Equipped with universal DC plug:
172 PAGES LOADS OF SPECIAL OFFERS

ONLY £200 (Inc. pre-paid envelope) ON LY £1 450 TWO fOl’ £2750 Electrical Typewritors __

PIR FLOODLIGHT FacieNep | TYNE CALLMAKER-TELECOM
ONLY £29.99 Very smart — ideal for office or home use. Simply plug your
HURRY WHILE e)'(jlstmg tele%hotne "5“(;) thebCaIImaker agd yloeudr tele-

one expands to a 50 number memo upplied com-
STOCKS LAST zletg wuthpsupply of labels etc. Liads

A high power security floodlight
with built in PIR detector which
reacts to body heat, switching
on the floodlight whenever some-
body is within the detection zone.
The PIR detector is adjustable for
horizontal and vertical angle and
contains a photo detection detec-

A flashing LED built into a P;f;"‘;gf'yovfa‘:pgl;%dogye a?hlfl-!
car cigar plug to act as G h

a visual warning/deterrent Only a few hundred available
that an alarm may be fitted. | — buy now and avoid disap-
Simply plug the device into | pointment.

your cigar socket. Won't ;
flatten your car battery and THESE REALLY ARE A BARGAIN

] ¢ may stop your vehicle being All brand new and boxed in
tor to prevent daylight operation. stolen! Telecom boxes.
Power: 220-240Vac 50Hz SPECIAL OFFER All for £1.99 72 hour power failure memory.
500w/300 TUBE Order code: Car/8200Z Dimensionsi200.x!170.x S0m.
£2.75 each 4 for £10 | Price: 1+ £1.95 4+£1.75 | ONLY £17.50 each. two for £30.00

Universal
REMOTE CONTROL

Throw away your collection
of remote controllers!

Philips
TELEPHONE

Superb quality — Full British

o iole Telecom approval
THIS ONE OPERATES UP TO FOUR RECEIVERS :
(i.e.1x VCR, 2x TV, 1 x Satellite/Cable or 2 x VCR, Adjustable ringing volume and pitch, full
1 x TV. 1 x Satellite/Cable or any combination to suit redial facility.

= peic i) ] glonghe e | Can be used with PBX systems.
— The remote comes complete with FREE TELEPHONE

0800 HELP-LINE and the manufacturer guarantees that

~ if the remote will not operate any of your VCR's, TV Colour: Two tone Grey 5
or Satellite receivers they will REFUND YOU DOUBLE S
= what you paid for the remote! SPECIAL PRICE £19.99 i o~
Full comprehensive instruction book — we have tried these units, they 7 " < Yy
are incredibly easy to set up. (including VAT) <
L0 SPECIALINTRODUCTORY PRICE The normal price of this telephon
£28.99 (including VAT) was over £45.00
DEA 0, 0 D 0 B DDED 0% 0 A
VIDEO SENDER B.S.R. FM MINI-TRANSMITTER
A superb video sender that simply transmits your TURNTABLES (PCB;lIzTe;gﬁéSmm)
video/audio signals around the home — up to approx g
100ft. Soif you want to watch a video on a second or
third television elsewhere in the house and don’t These need no introduc-
want to move your VCR - you need a video sender. tion, brand new, complete
Simple to use, simply connect sender to VCR using with cartridge and stylus.
leads supplied. Also complete with turn-
(Sender may also be connected to most camcorders for broadcasting live pictures) t?ble be_k' 12V 0-06A motor
fitted. Simply construct your

own plinth.

A superb quality, very small mini-bug, ideal for
ABSOLUTE BARGAIN! baby alarms etc. Simply runs off 1 x AA (1:5V)
battery. We had a unit running for over a week
Order Code: SO/BSR non-stop! Whilst the range is difficult to quote

Power: 12V d.c. (adaptor supplied)

Order.Code: SO/SENDER

Price:1 + £17.50 4 + £15.00

because it depends on location and conditions,

we have achieved over half a milel A well tried
and tested unit, excellent value for money.
FREQ. 95-110MHz (DIM-72-46-22)
Order Codem 1+ 4+ 10+
com/xit/oos £7.50 £6.85 £5.99
SEC/FMB £9.99 £7.50
SOLDER 18 & 22SWG
500gmREEL
1+ 10+
18SWG 500G £4.95 £4. 70

22SWG 500G £4.99 £4.
Remember: Our prices INCLUDE VAT!
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Price: £11.50

NI-CAD RECHARGEABLE
BATTERIES

Charges AA, AAA, C, D & PP3 R
Ni-Cads 240V AC [
£4.99

24 HOUR ANSWER PHONE OR FAX
YOUR ORDER NOW 0939 233800

=
-
=
o B




GE

“ELECTRONICS ¥ LTD

135 Hunter Street -

Burton - on - Trent. s

Staffs. DE14 2ST

Tel 0283 656435 Fax 46932 EE132

All Prices
include V.A.T.
Add £2.00 per
order p &p

SHOP OPEN 9-5 Moii-Fri 9-2 Sat --- OFFICIAL ORDERS WELCOME --- KIT LIST - S.A.E

. ¢
VERSATILE BBC INTERFACE

A comprehensive interface which allows the BBQ
computer to to be connected safely to a wide range

of input and output devices. Two leads connect the

interface to the User Port and‘he Printer port. The

interface connects tp:the ‘real world” via standard

screw terminal blocks. Up to 16 vutputs (all via

plug-in single pole change overirelays - 8 supplled)

and 8 fully protected inputs. L.e.d. status monitoring

is provided on all input and output lines. The inter-

face requires an independent 12 Volt supply.

KIT844.....cc.ccovvninnnn. £51.95

STEPPING MOTOR
DRIVER & INTERFACE

A single board stand-alone stepping motor driver
with built in oscillator and speed control circuits. A
computer is not required with this board which will
drive most unipolar 4 phase motors. Variable Ac-
celeration, Speed, and Direction, may be controlled
in HALF STEP, FULL STEP, and ONE PHASE
modes. Up to 35V and 1.5A per phase. L.e.d. mimic
display. Connector is provided for a computer port.
The Kit includes our MD35 motor

KIT 843 £29.95 - BUILT £44.95
DIGITAL LCD THERMOSTAT

A versatile thermostat using a thermistor probe and
having an Lc.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 alter-
natively allow a wide ‘dead band’ to be set which
can result in substantial energy savings when used
with domestic hot water systems. Ideal for green-
house ventilation or heating control, aquaria, home
brewing; etc. Mains powered, 10A SPCO relay out-
put. Punched and printed case.

KIT 841
4 CHANNEL LIGHT CHASER

A 1000W per channel chaser with Zero Volt Switch-
ing, Hard Drive, and full inductive load capability.
Built-in mic. and sophisticated ‘Beat Seeker’ circuit
- chase steps to music, or auto when silent. Variable
speed and mic. sensitivity control, l.e.d. mimic on
front panel. Switchable for 3 or 4 channels. P552
output socket. Suits Rope Lights, Pin Spots, Disco,
and Display lighting.

KIT833.....oiiiiin £32.13
SUPERHET LW MW RADIO

At last an easy to build SUPERHET AM radio
kit. Covers Long and Medium waves. Built in
loudspeaker with 1 Watt output. Excellent sen-
sitivity and selectivity provided by ceramic IF fil-
ter. Simple alignment and tuning without special
equipment. Supplied with pre-drilled transparent
front panel and dial, for interesting see-through
appearance.

KIT835....civoiiiiiinnn £17.16
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.

- 3 T o wE R R RN RGNS K SRR PR dem @

KIT HIGHLIGHT

“ DIGITAL CAPACITANCE
¥ METER KIT 493

# This has been one of Megenta’s best ever

kits. It provides clear readings of

capacitance values from a few pF up to

thousands of pF. It is ideal tor beginners

as there is no confusion over the placing ot

the decimal point, and it allows obscurely

marked components to be identified quickly and ,

easily. Quartz controlled accuracy ot 1%, large

clear 5 digit display and high speed operation

: make it a very usetul instrument for production ]
and testing departments. The kit is now supplied .
with a punched and printed front panel as well as L K|T

SPECIA

the case, all components and top quality printed
PRICE £34.95 ¢

circuit board. When assembled it looks a really
professional job. For a limited time this kit is of-
{reduced from £49.95)
WY WG WE N WS N W

fered ata new low price.
S UM R WS WE NG WE BR WG RG ME BW WD

»
SUPPLY 25V 2.5A
Our own high performance design. Variable output
Voltage from O to 25V and Current limit from O to 2.5A.
Capable of powering almost anything. Two panel.
meters indicate Voltage and Curremt. Fully protected
against short-circuits. The variable Current limit con-
trol makes this supply ideal for constant cument
charging of NICAD cells and batteries. A Power
MOSFET handles the output for exceptional rugged-
ness and reliability. Uses a toroidal mains transformer.

KA 269, o em s ssniiassesrsoenae dinneneescone o umi i
DIGITAL CAPACITANCE METER

Provides clear readings of capacitance values from a few pF up to thousands of
uF. Ideal for beginners. It allows obscurely marked components to be identified
quickly and easily. Quartz controlled accuracy of 1%, and large clear 5 digit dis-
play. Kit is now suppliéd with a punched and printed front panel, case, all com-
ponents and top quality printed circuit board. New low price.

KAT B30 Cerrneee it scorpizinne . S s St e e s £34.95
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.

£

W R

™

QUICK CAPACITANCE TESTER

A low cost hand-held audio/visual unit which can identify shornt, open and
working capacitors quickly and with a minimum of fuss. Also gives indication of
leakage current . An ideal kit for beginners, built on a single printed circuit board
which has large copper areas used as test pads. Only a minimum of wiring is
needed. 2 .e.d.s and a piezo transducer provide the output indication.

KIT 834
IONISER

A highly efficient mains powered Negative lon 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 virtualiy
nothing to run and is completely safe in operation. Uses five point emitters.

KIT B0 g s e B oo sssurarerr o roen £17.75

PEsT SCARER

Produces high power ultrasound pulses. L.e.d.
flashes to indicate power output. Battery powered
9 - 12V, or mains adaptor £2.00 EXTRA

KIT812

ACTIVE I.LR. BURGLAR ALARM

This alarm is useful where ordinary "passive’ (pir) detectors are not sultable. It
works by detecting disturbances to its own short wave infra-red beam. Output is
via mains rated relay contacts. Built in timer, and mains transformer.

KT 200, 555 mibhmigais o7 sl s s s e snasesen o £40.74

12V EPROM ERASER

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

KIT790...ccoiiiiiiis £28.51
EE TREASURE HUNTER

Our own widely acclaimed design. This sensitive
Pulse Induction metal detector picks up coins and
rings etc up to 20cm deep. Negligible "ground ef-
fect - means that the detector can even be used with
the head immersed in sea water. Easy to use, cir-
cuit requires only a minimum of setting up as a
Quartz crystal provides all of the critical timing. Kit
includes search-head, handle, case, PCB and all
components.

KIT 815k vgrevii. ..oibiiaz: £45.95
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.

KIT444. ..o £22.37
3 BAND SHORT WAVE RADIO

Covers 1.6 to 30MHz in three bands using modern
miniature plug-in coils. Audio output is via a built-
in loudspeaker. Advanced stable design gives ex-
cellent stability, sensitivity and selectivity. Simple
to build battery powered circuit. Receives a vast
number of stations at all times of the day.

30.30

KIT718 i £
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 immaobiliser, operates
from 12V. Drilled case, brushed aluminium keypad.

KIT840........ccocvvnnnne. £19.86

PORTABLE ULTRASONIC
PEsT SCARER

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

KIT842.....ccoviiia. £22.56
LIGHT RIDER DISCO LIGHTS

A six channel light driver that scans from left to
right and back continuously. Variable speed con-
trol. Up to 500 watts per channel. Housed in a
plastic box for complete safety. Built on a single
printed circuit board.

KIT560........ccc....... ....£22.41

LIGHT RIDER
9-12V CHASER LIGHTS

A low voltage DC powered end-to-end type chaser
that can be set for any number of lights between
3 and 16. The kit is supplied with 16 l.e.d.s but
by adding power transistors it is possible to drive
filament bulbs for a larger brighter dispiay. Very
popular with car customisers and modellers. L.e.d-s
can be randomly positioned and paired to give
twinkling effects.

[N A — £15.58

SEE OUR FULL RANGE OF KITS, BOOKS, TOOLS, AND COMPONENTS IN OUR CATALOGUE

HAMEG HM203-7 20 MHz
& COMPONENT TESTER

DUALTRACE OSCILLOSCOPE

EDUCATIONAL BOOKS & PACKS
ADVENTURES WITH ELECTRONICS

DC

Ideal

and many other mechanical

MOTOR/GEARBOXES

for robots, buggies,

Western Europe’s best selling oscilloscope - It is RELI-
ABLE. HIGH PERFORMANCE, & EASY TO USE.
Sharp bright dispiay on 8 x 10cm screen with internal
graticule. A special ‘extra feature is the built-in com-
ponent tester which allows capacitors, resistors, transis-
tors, diodes and many other components to be checked.
The quality of this instrument is outstanding, and is sup-
ported by a two year parts and Jabour warranty.
If you are buying an oscilloscope - this is the one. - It
costs a fraction more than some other 20 MHz ‘scopes
but it is far far superior. Supplied with test probes, mains
lead. and manual. i FREE
ncludes
£338.00 + £569.15 VAT N5 ey delivory

(Cheques must be cleared)

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 &Components £28.95, Book only £6.25

FUN WITH ELECTRONICS

An Usborne book, wonderfully illustrated in colour. Com-
ponent pack atlows 6 projects to be built and kept. Sol-
dering 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

projects. Min. plastic gearbox
with 1.5-4.5V DC motor. 6
ratios can be set up.

Small type MGS....£4.77
Large type MGL....£5.58

STEPPING MOTORS

MD35% - standard 48
steps perrev....... £12.99

For computer control via
standard 4 pole unipolar

drivers.
MD38 - miniature 48 MD200 - miniature 200
steps perrev.......... £9.15 stepsperrev....... £17.10
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Teach-In '93

MINI LAB KITS

ALL COMPONENTS TO ASSEMBLE
THE EPE MINI LAB ARE AVAILABLE
FROM MAGENTA.

The easy way to buy the correct parts to
follow this exciting new educational series.

Components are supplied in packs to keep
ordering simple.

A full MINI LAB consists of ML1, ML3, ML5,
ML6. These are available at a special

combined price of.........ccccconeeennnns £114.99
or lessthep.cb.
ML2 ML3, ML5, ML6 at........ccc.ns £104.99

The transformer unit ML4 is also needed...£21.45

KITML1 MINI-LAB P.CB. + all components
inclusive of breadboard for

Part 1 (NOV. '92)....cccconverermrernccarerinnns £49.95

KIT ML2 All Components for Part 1 less
G, W £39.95
Power Supply components........... £19.95
KIT ML4 Transformer unit.........cccccecovcuruenens £21.45

"L.E.D. Voltmeter, signal
generator, audio amplifier and

(515153111 1<) SRR £33.95
KITML6 Logic probe, display, radio ¢
110] 3T VRO VST £17.95

(Note: batteries not included)
All prices include VAT. Add £2.00 p&p.

Tel: 0283 65435 Fax: 0283 46932

GENT.

ELECTRONICS § LTD

ULTRASONIC PEST SCARER

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

animals. sc ARE R

P
O
w
E
R

NI
”
-
[N

IO-Z0n>-rc

-
-
-

@ Kit includes all @ Completely inaudible

components, PCB, to humans
and case ® Weatherproof
@ Efficient 100V construction
transducer output @ Easy to build -
@ Low current suitable for
consumption beginners
KITRef. 812 ..., 51481
MAINS ADAPTOR .. &250

E.E. TREASURE HUNTE
P.l. METAL DETECTOR

A highly developed and acclaimed
Magenta design giving excellent
performance and reliability. Quartz
crystal controlled circuit with
MOSFET coil drive and high
slewrate DC coupled ampli-
fication. Detects a 10p coin
at 20cm and larger objects
much deeper. Full kit in-
cludes ALL components,
driled and tinned PCB,
search head, handle,
case and all plastic
parts. Some simple
drilling is required.
@ Efficient CMOS design @ Simple operation
with low battery drain using single one-
@ Single winding search touch control
coil needs no sensitive @ Powerful coil drive
adjustments @ Detects Ferrous and
@ No ‘ground effect’ — nonferrous metal —
works normally with Gold, Sitver, Copper etc.
search head immersed @ 190mm diameter
in sea water search coil gives
@ Variable pitch audio large area coverage
output to lightweight @ Kit includes
headphones headphones

KIT Ref. 815 ................. e e B -] £45.95
All prices include V.A.T. Add £2.00 p&p.

Tel: 0283 65435 Fax: 0283 46932
135 Hunter Street, Burton-on-Trent, Staffs. DE14 2ST
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ESR ELECTRONIC COMPONENTS

Station Road, Cullercoats,
Tyne & Wear NE30 4PQ v
Tel. 091 251 4363 Fax. 091 252 2296

CALLIN - OPEN: MON-FRI 8.30-5.00 SAT 10.00-5.00

4000 Seres TRANSISTORS LINEAR ICs SOLDERING IRONS RF CONNECTORS
J4LS00  £0.14 4000 €017 2N1613  £0.31 BC186 £0.33 BD534 €047 CA311E £0.28 Antex Soldering frons BNC Solder Plug 50R  £0.93
74LS01  £0.14 4001  £0.17  2N1711 €026 BC204C £0.72 BDS35 £0.48 CA324 £0.23 M 12 Watt £1.76 BNC Solder Plug 75R  £0.96
74802 £0.14 4002  £0.17 JN1B93  £0.29  BC2066 £0.72 BDS3 £0.65 CAS565 £0.22 C 15Wart £7.78 BNC Crimp Plug 50R  £0.68
74L503  £0.14 4006  £0.32  2N221 8A £0.28 BC207C £0.72 BOSaA £0.52 CA741CE  £0.18 G 18Want £7.96 BNC Crimp Plug 75R £0.68
J4LSos  £014 4007 £0.17  2N2219A £0.25 BC208  £0.72 BD648  £052 CATICE  Eo a9 €S 17Watt £7.88 BNC Solder Skt £1.08
u::ggg £0.14 :%g g.ﬂ 2N§222A £0.16 BC209a £0.72  BDGSO £0.53 Caloas £0.37 X3 25Wart £7.96 BNC g;azssis Skt tg.g
74 £0.14 . N2646°  £0.80 -BC212  £0.08 BD707  £0.4 A3080 0.72 T4 STAN £2. mm !
AT mnoGn BN MDA B Jom, pe s DR SUR o SR GE  mmuw, B8
4LS10 £0.14 : 9054  £0. BC212LB '£0.08 BDX 78 CA3 £0. socket !
748107 £oz3 4012 £ole 2N 307 0.0 8CH3 - £0.08  BDXIC £4s  Cando  £ose 23‘;{:&;’;‘:‘"';"9 00 $QR UNF socket €045
74L8109 £0.21 40 0.1 N2926  £0.16 BC213LC £0.08 BDX34C f£0. CA3260  £1. ; ; ug .
741811 £0.17 4014 £0.30 2N3053  £0.27 * BC214  £0.08 BDX53C £0.47 ICL7621  £1.70  22SWGO05Kg Solder £7.40 F Plug RG6 £0.27
7aLs112  f£o21 4015  €0.31 2N3054  £0.90 BC214L  £0.08 BDXSAC £0.50 ICM7565  £0.43 }:‘fnvgs 2.55;‘;;‘ jzlder Eg-:g z gmi RGRSG " g %
P 401 .18 2N3055  £0.62 BC2378  £0.089 BFIB0  £0.31 ICM7556  £0.96 ¥ - ocket 7
st B 1> fe3y oNsss fos> Bcams  eoos BF182 €031 LM301A  £0.25  Desolder Braid €087  BNCCrmpPless  £15.60
74L812  f014 4018 £0.27 2N3702  £0.09 BC239C £0.10 BF185  £0.31 LM348N  £0. 31
; 4019 £0.19  2N3703  £0.10 BC251  £0.13 BFI94  £019 LF3SIN  £0.36 PCB EQUIPMENT
7415122 £0.31
wean mm o ma A g scm s @B R RS cer 38
7415125 fo.1 4021 fo.n 10 BC2618  £0.24  BF. £0. L £0. PLASTIC DEVELOPING TRAY £1.35
4022 £0.32 2N3706 €010 BC262B £0.24 BF257  £0.33 LM377 £2.57
Tan?® 02 L33  eods NI €144 BB  fode oy fo33 LM €112 choro 25«?3;::?8:%’?2::?; sl o
7405132 fo23 4024  £0.21 2N3772 €151 BC307  £010 BF337  £0.36 LM381 €270 INTPUATING POVIDE =5 aoo
: 402 15 2N3773  €1.79 BC308 €010 BF355  £0.38  LM386 £0.48 (90g) L
74 025  £0.15 b
LS133 - £0.18 050 & 2N3818  £0.40 BC327  £0.10 BF423 €013 LM387 €1.60 ETCH RESIST PEN £0.72
7415136 £0.16 027 o 3N%20 o 68 BC328  £0.10 BF451 £0.19  LM392N.  £0.79 PCB POLISHING BLOCK €184
; 402 £0.18 . . - . :
SR B8 e g AR meoww B8 ER GH WL SR cwodwonmc S
3 7 & g - - 64mm x 25mm £0.27 81mm x 60mm £3.08
741814 £0.18 :8%8 f_.gf, 2N3906  £0.10 BC414C €013 BFX29 £0.29  LM1458 £0.26 64mm x 95mm £0.90  175mm x42mm £3.74
74L5145  £0.56 ; 2N4036  €0.31  BC4d1 €040 BFX84  £0.31 LM3%00  £0.72 64mm x 431mm €322 175mmx 67mm £6.56
rasiar e128 031 E000 SNSS  £o'sr  Bessl  cody  orace  Ho3 LM3914  £2.70 9Emmx 127, €150 . 203mm x 75mm includ "
. 4 ! - - mm X mm - mm x mm includes
ags sn 2 HE men dp ke B8 BB Hn ums G Emiar g8 DN g
X X . . g 95mm x 431mm £4.80 Al . Fil
75181 025 408 031 ACie  f030 BCAIS  £033 movey  Logs MG3Mo €160 100mmx160mm €160 1000 1eraC RO (G- Fibre)
J4LS1S3 €025 4n4  po'y  ACI27  £0.30 BC490  £0.24 BS107  £0.21  NES3! €1.56 119mm x 454mm €620 110mm x 220mm €124
74LS154  £0.70 - AC128  £0.28 BC516  £0.22 BS170  £0.21 NESS56N  £0.36
7415155 £0.25 4043 022 ACIE7  £O37 BCS17  £020 BSWes €135 NESSIN  £0.36 Ml 1 FHOTO REEl s o
7415156 £0.25 ! AC188  £0.37 BC527  £0.20 BUI26  £1.70 NES532  £0.80 — = . o s
78S157  £0.25  soue 0N ACYI7 €384 BC528 020 BU2S  €1ag NES534  £0.66 Ty a8 8 x4 £ola,
741158 £0.25 4047 g5 ADI49 €167 BC537  £020 BU20BA €173 TBAI20S  £0.77 rar: i sk M
7415160 €032 40483 go.33 AD161 £0.92 BCS46C £0.08 BU326A €180 TBAS10S £0.68 6 n b £2.41 8 X o £483
7418161 £0.32 4049 go3p ADRI62  £0.92 BC547C £0.09 BUS00  £232 TBAS20M  £0.39 X : = .
7405162 £0.32 - BC107 ~ £0.14 BC548C £0.08 BU5S0BA €1.76 TDA2030 €1.35 CAPACITORS
74LS5163 €032 oo o0 BC1078  £015 BCBASC £00 BUS2E  E324  Trocs £0.35 dal .
715164 £026  s9ey oo BC10B  £013 BCS50C  £0.08 BUSS  £1.36  Tlons £0.42  Ceramic Mini Disc 100 & 63V 3amp 250v 6.4mm ¢ mounting
7405165 fo.48 05 £0.25 BC10BA €014 BC556A €008 BUX8d €079 Tiogs £0.46 1.0pF to 100nF SPST Toggle £0.58
7408170 £0.30 :ggg 28- 5:' eg;oac 0. :4 egssﬂc £0.08 IR :;40 £1.60 ¥L07; c: 50.32 1pF-1nF £0.06. 1n2-2n7 £0.07, SPDY Toggle £0.60
; - BC109 .14 BCS58C  £0.08 IRFJ40  €1.63 TLO72C 0.34 3n3.4n7 €012, SPDTCO T €0.64
;:tg} ;3 gg.g: :ggg fc:g.g Bciosc co.11s BC569C £0.08 M1 ots c2.:1 11:|.ggac~ gg.g 10n & 12n £0.07 DPDT Togg‘.’f £0.68
’ . £0.41  BC5608 .09 MJI1016 £211  TLO81 - | 1 47pF to 10nF DPDT CO Toggl 0.76
TSy 024 4063 €023 BCrs  fo41  BCOIT  fO91  MitsolT fiae Tomce 03 e e ATorlodop Bhoneo ool g
Jiey f£025 406 E0A8  BC116  FO41  BCE38  £0.20  Misoor £1as  rrosach £0.46 i , (biased) £1.20
;:tg: g; gg-g: :&Sg g .19; gc} ; g £0.41 aggig co.§1 hMIL!Egdo co.g umg?m go.sa D CONNECTORS DPDT CO Toggle i
. . G £0.36 B £0.21 JE350  £O. ULN 0.48 !
JaS193 €024 4069 £0.20  BCI3  £0.356 BCYIO  £021 MPSAI £043  INater.  Lua8 N ! (bisbed 1 way) £1.20
7415195  £0.24 4070  £0.17 BC135 £0.368 BCYN £0.20 MPSA42  £0.17  ZNA42SE £4.68 k £0.39 DPDT mini slide £0.15
JaS196 €024 4071 £0.20  BCI40  £025 BCYI2  £0.20 MRFT5 £621 INASGE o3 os e Rotary Wafer 1P-12W, 2P-6W,
J4LS197 €024 4072 £0.17  BCIA1  £0.27 BOI3 €020 TIP121 £035 IN4IJE oy e 3P-4W, 4P-3W £0.78
741520 €016 4073 €017 BC142  £0.31 BDI36 €021 TIP122  £037 ZNG28E  teqs £0.50 Key Switch SPST £2.70
J4LS21 £0.14 4075 £0.17  BCI43  £0.34 BDII7  £022 TIP125  £OP ZNAISE  £540 e =r 030 Pushtomake £0.25
741822 £0.14 4076  £0.30 BC149 €0.12 BD138 £0.22 TIP127 £0.37  ZN448E £7.92 18 w" PI"S:!C QOvEL £033 Push to break £0.28
7415221 £0.36 4077  £0.17 BC154 £0.36 BD139 £0.23 . TIP132 £0.46 2y pLasucicovar @
23 Way plastic cover £0.36 Latching Push Sqr £0.63
7415240 £0.32 4081  £0.14 BCIS7  £0.12 BDI40 €024 TIP137  £0.46 EPROMS & L wevpiesy 030"  PCE T o s G E00E
7415241  £0.32 4082  £0.17 BCIS9  £0.12 BDISOC £0.82 TIP1a2  £1. RAMS 2y/piasticgover : .
741824 : 4085  £0.28 BCI60  €0.28 BD165  £0.42 TIP147  £112 RI
ones | o2 06 £0.26 BC170  £0.16 BD166  £0.35 TIP2956 £0.63 2716 £4.19 SRIDGE
7415243 £0.32 p - - - .
7415248 € 4089 £055 BCI70B. £0.16 BD187  £0.39 TIP29C €03  273; £4.19 BECIIR/ERS QAN CRETR Serles €0/80/100
L 0.32 0.5W 5% CF E12 Series £0.95/100
745245 £0.33 P o1l Dot Lo R ] THES055 £063 2764.25  £3.00  W00515A 50V £0.19 025w 1% MF E24 Series €1.72/100
7415247  £0.32 - i i - 27C64-25 £2.75  WO21.5A200V £0.20  POTS Log or Lin 470R — 1MO 25mm dia 0. 25in
4095 €0.56 BC172  £0.13 8D203  £0.40 TIPIIC  £0.32 - : o9
783757 fo34 4097 €120 BCI728  £013 BDIOL  fods o Lo 213620 €418 emmsayi £0.36 e o closed N £0.92
7415258 £0.24 4098  £0.31 BC177  £0.17 BD222  £0.40 TIP3IC  £0.72 27C128-20 £2.88  BR62GA 200V £0.64 PRESETS Enclosed ) o Taw NS
741526  fo.14 4099  £0.38 BC178 £0.17  BD225 £0.42  TIPA1A €036  27256.20 £3.15 1004 10A 400V €1.39  pRESETS Skeleton Hore :
741266 fo14 4502  £0.38 BC179  £0.17 BD232  £0.38 TIPA2C  £0.38 27C256.20 £2.88 Vet 100R MO B 1w Font
7527 gona 4503 £03; RCN8Z  £008 ROy £0.2 e e ek £3.70 *a PLEASE STATE VALUE REQUIRED
4 C1821 08 B £0. TIP48 . b
7415273. f£o.32 4508 €090  FC1BZL
B £0.08 BD240B £€0.37 TIP50 £0.63 27C512 £3.40
7415279 fo.25 4510 £0.26 COMPUTER ACCESSORIES
4811 i BC183  £0.08 BD2438 £0.50 VNIOKM £0.44 27C010  £4.60
741530 £0.14 4212 53,3,’ BC183L ~ £0.08 BD244A  £0.53 VNGGAF €180 6116.10  £1.25 oS s o £68.60 Zener Diodes 2V7-33V
J4LS32 014 i51a 073 BCISILB €008 BD246 €106 ZTX300  Fore 6264-10  £2.75 il A €360 BIYSB40OMw  £0.08
74L8365 - £0.21 RS232 Lead (all pins) Male ale 3.
4515 fo0.78 BCI1B4  £0.08 BD441  £0.41 ZTX500  £0.16 | BZX8513W  £0.14
7418367 £0.21 2.0 fo.;1 BCIBAL  £0.08 BD442 £0.41 62266-10  £4.83  RS232 Lead (all pins) Female - Male £3.60 g :
7418368  £0.21 4218 £0.27 — 4164-15 €1.60  Centronics 36 Way Lead Male - Male £4.78  1N2001 £0.08
740537 £0.14 4520 £0.26 TRIACS THYRISTORS 41256-10 £1.60 Gender Changers 1N4002 £0.07
Ty B2 4 k2 oo ghat Fot02aa " £0.30 511000-8  £4.20  9Way D Mini Female to Female f1g  1N4003 gg-g;
: 4526  £0.40 . .40 514256.8  £4.20 9 Way D Mini Male to Male €1.98 4004 .
748375 £0.34 4527  fol3g . Tic116D £0.66 25 Way D Mini Female to Female £223  1N400S £0.07
748377 €032 4523 goap TIC126D £0.77 25 Way D Mini Male 1o Male £2.23  1N4006 £0.08
7415378  £0.62 4579  gglea RIRSISNAET 5 Way D Female to Female £2.33  1N4007 £0.08
;:tgggd ,c:g.;g 4232 £0.32 HARDWARE Vo c007 2 WayD Maleto Male £2.33  Nsago £0.09
2 4534 2.24 T2 Box 75 x 56 x 25mm £0.82 ; 25 Way D Female to Female £2.n h
Jais3a3 £024 453 £100 T3Box75x51 x26mm  £0.82 ghliau £0-11 25 Way D Male to Male gy INELO) £0199
5 €026 4533 g0y T4 Box 111 x57x22mm  £0.98 o ; 1h5302 £0'e9
745399  £0.62 4547  gg 33 18Pin £0.15  Adaptors 1N5404 £0.11
- MB1 Box79x61 x 40mm  £1.44 20 Pi £0.16 4
74L540 £0.14 4543 £0.48 in - 9 Way Male 10 25 Way Female £2.33  yNs406 £0.11
741842 £0.25 4555  go34 xgg :g: }?g x ;g g :;:: g :g gg E gg}g 25 Way Male to 9 Way Female €233 o0 0 ieh
74L.547 £0.42 4556 34 % 4 og 25 Way D Male to 36 Way Centronic £3.56 J
gacserl £014 4560 i MBS Box 150 100 x60mm £2.50 40 Fin £0.25 25 Way Nult Modem Female - Female £a02 ::;‘23 :g-:):
. 4566 £1.96 25 Way Null Modem Male to Female 3.02 8
741573 €017 4572  £0.25 : ELECTROLYTIC RADIAL CAPACITORS 25 Way Null Modem Male to Male £3.02 1N916 £0.06
741574 £0.19 4584  £0.24 . RS$232 Surge Protector Male - Female €612 1N4148 £0.06
74LS75 £0.19 4585 £0.32 7815 £0.28 uF 16V 28V 63v 100v 450v RS232 Jumper Box Male to Female £3.02° gyqaz £0.13
741876 £0.26 4724  f£0.70 7905 £0.38  g47 - - £0.05  £0.07 - RS232 Tester (7 LEDs) Male - Female £6.59 a4y £0.28
741883 £0.31 40106 fo.; 7912 £0.38 49 - - £0.05 £0.06 £0.15 ] :
Data Switch B 0A%0 £0.07
7585 €0.35 40109 050 Zv%::?! ol o 22 - 2 £005  £0.06  £018 Phealbes o 03 ey ATE £9.20 oy e
7a3%  £939 @5 0% w2 coze g €005 €005 £006 f008 Foa3  Serlal Swiichbox_ 3WayA/B/C £1316 a2 £0.27
741592 €036 40175 £036 L200CV €1.16 22 £0.05 £0.05 £0.09 = = Serial Switch box — 4 Way A/B/C/D €16.15 BA157 £0.10
L 740593 €0.25 40193 £0.60 LM323K £2.70 47 £0.06 £0.06 £0.11 T, Senal Switch box — Cross over £19.69 BA158 £0.10
- LM338K £5.52 490 £0.08 £0.09 £0.11 Parallel box 2Way A/B £11.84 i
e 220 £0.09 £012 £0.3 = Parallel box -3 Way A/B/C/ €17.11  BA159 €0.10
st L OPTO DEVICES 470 €0.16 €019  £0.57 = £ Parallel box 4 Way A/B/C/D €1843 1N4149 £0.06
ER 1000 £0.22 £0.29 } - n Parallel box Cross over £2042 0A200 €0.10
WIRE Smm Red LED £0.09
- 5mm Green LED co0 2290 ol | oA - =
All 20z Reels Smm Yellow LED coro 7% = G - - N TION
m Yellow 3
:;:‘xg gg-:; gmmgun&e;m 20-;3 ELECTROLYTIC AXIAL CAPACITORS ORDERING INFORMATIO
d mm Red 0. #
18SWG  £0.67  3mm Green LED £012 uF 16v 25v 63V 100V asov All prices exclude VAT.
20SWG €072 3mm Yellow LED £013 047 - = S £0.16 = Please add £1.25 carriage to all orders and VAT (17.5%).
22SWG  £0.76  3mm Orange LED £013 1.0 ; & €0.10 €010  fo0.19 8
USWG  £0.80 : 22 = - £010  £010 £0.22 No minimum order charge.
" Smm Flashing|Rsd €060 33 h £0.08 £010 €010 £0.34 = 3
gg :&/vg gg.:s: 5mm :Iaéhmg Green £0.54 1§ T £012 £012 £012 foas Free Computer listing with all orders over £5.00.
: 5mm Bi Colour £0.36 22 rd £0.09 €013 €017 £1.06 ;
30SWG  £0.93  S5mm Tri Colour £0.48 47 £0.10  £0.11 €016 £0.20 €1.33 Please send payment with your order.
:3: s'xg €0.93  5mm Plastlc Bezel £0.04 100 £10 £o13 £0.21 £2.48 PO/Cheques made payable to [N
VWG £y SmmPlasiic Bersl €005 3% £021 €024 f£069 - E ESR Electronic Components  VISA
B 0.3°7 Segment Display Red 1000 £0.33 £0.40 €1.05 3 N
ﬁ :xg g;g common anode €118 550 £052  £o64 £ 2 ~ Access & Visa cards accepted
T comAogesthody €1.14 4700 €09 - - = Offical orders from schools & colleges welcome.
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FUZZY FUTURE

Anyone who takes a Sunday paper and is interested in technology cannot have
failed to notice how, quite suddenly, everything from cars to videos is being adver-
tised as using fuzzy logic. A few years ago fuzzy seemed to be something of a joke.
Then we heard that the Japanese were designing a new computer system to control
the Tokyo underground and that it would use fuzzy logic.

Once again a Western idea (fuzzy was developed in the U.S.A. by Professor
Lofti Zadeh in 1965) had been taken up by the Japanese. The very name of
the “new” form of logic is off-putting and probably did not help it to be taken
seriously. Now we are stuck with the name perhaps it is time that we found out
just what all the fuzzy fuss is about.

UNDERSTANDABLE

I must admit that although I had picked up some idea of how fuzzy “worked”,
until recently I had not seen an easy to understand explanation. Indeed one or two
authors who we asked to write about fuzzy also seemed to be unsure, or should I
say a little fuzzy about the subject (no, perhaps I should not).

Anyway an approach to Ross Bannatyne who works for Motorola in Scotland
finally cracked the problem. I am sure you will agree his article provides an easy to
understand description of the basis of fuzzy logic. So now when you read those
ads. proudly proclaiming that the latest technological whizz-bang uses fuzzy logic
all you have to wonder about is whether you can afford one.

No doubt fuzzy will revolutionise the user friendliness and smooth operation of
everything from microwave cookers and irons, to computers, cars and robots. At
least it will allow even more “‘revolutionary” products to be designed and give the
technology selling machine, that the consumer electronics industry thrives on,
another angle with which to continue to sell ever developing products.

The sales pitch seems to be “‘the logic that allows equipment to think like a
human being”. It’s already in cars and camcorders, and microwave cookers that
know what is in them will be here soon. The fuzzy future is about to be launched

by the high tech, companies.

BACKISSUES

SUBSCRIPTIONS

Annual subscriptions for delivery direct to any
address in the UK: £20. Overseas: £26 (£43.50
airmail). Cheques or bank drafts (in-£ sterling only)
payable to Everyday with Practical Electronics and
sent to EPE Subscriptions Dept., 6 Church Street,
Wimborne, Dorset BH21 1JH. Tel: 0202 881749.
Subscriptions start with the next available
issue. We accept Access (MasterCard) or Visa
payments, minimum credit card order £5.

Certain back issues of EVERYDAY ELECTRONICS,
PRACTICAL ELECTRONICS and EVERYDAY with
PRACTICAL ELECTRONICS (from Nov ‘92 onwards)
are available price £2.00 (£2.50 overseas surface mail)
inclusive of postage and packing per copy ~ £ ster-
ling only please, Visa and Access (MasterCard)
accepted, minimum credit card order £5. Enquiries
with remittance, made payable to Everyday with
Practical Electronics, should be sent to Post Sales
Department, Everyday with Practical Electronics, 6
Church Street, Wimborne, Dorset BH21 1JH Tel:
0202 881749. In the event of non-availability one
article can be photostatted for the same price. ANor-
mally sent within seven days but please allow 28 days
for delivery. We have sold out of Jan, Feb, Mar,
Apr, May, June, Oct, & Dec 88, Mar, May & Nov
89, Mar 90, April & Sept 91 Everyday Elec-
tronics, and can only supply back issues from
Jan 92 to Oct 92 (excluding Mar 92) of Practical
Electronics. Dec 92 and Feb 93 Everyday with
Practical Electronics are also unavailable.

BINDERS

New style binders- to hold one volume (12 issues)
are now available from the above address for £4.95
plus £3.50 post and packing (for overseas readers the
postage is £6.00 to everywhere except Australia and
Papua New Guinea which cost £10.50). Normally
sent within seven days but please allow 28 days for
delivery.
Payment in £ sterling only please.
Visa and Access (MasterCard) accepted, mini-
mum credit card order £6. Send card number
and card expiry date with your name and ad-
dress etc.
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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 incor-
poration or modification of designs pub-
lished 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 per-
sonal reply must be accompanied by a
stamped self-addressed envelope or a
self addressed envelope and interna-
tional reply coupons.

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 com-
ponents or kits for building the projects
featured, these can be supplied by adver-
tisers.

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 ELEC-
TRONICS 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 are in the form of
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 manufac-
ture. 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 would like to advise readers that cer-
tain items of radio transmitting and tele-
phone equipment which may be advertised
in our pages cannot be legally used in the
UK. Readers should check the law before
using any transmitting or telephone equip-
ment as a fine, confiscation of equipment
and/or imprisonment can result from illegal
use. The laws vary from country to coyntry;
overseas readers should check local laws.
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Constructional Project =

ELECTRON/C
SNOOKER
SCOREBOARD

TREVOR BROWN

Make a break from tradition with this high- L'é S

bz
core

accumulator. With all the action of the ‘green baize” at
your fingertips, you can cue the scores of the chamypions.

can trace its origins back to Mary

Queen of Scotts. The original game
bore little resemblance to today’s version,
the tables were bare wood with no felt
or cushions. The game was refined and
added to as the years progressed, but the
scoreboard seems to have been neglected,
the system of sliding wooden pointers
seems to have escaped through the ages
with little updates or changes until now.

This *“high-tech™ scoreboard replaces the
traditional wooden sliding pointers, with a
set of l.e.d.s arranged to look as much like
the traditional scoreboard as possible. The
score is entered by a set of colour coded
push buttons corresponding to the different
coloured balls.

The single display is switched between
the two players and the score is always
added to the selected player. At the end of
the game the Reset button is pushed and
the scoreboard resets, after first testing the
lamps and sounding the buzzer, ready for
the next game.

A microprocessor is used to read the
push buttons, make the necessary calcula-
tions and up date the display. The software
is stored in a pre-programmed EPROM so
no involvement with it is needed.

However the programme is documented
(available from EPE Editorial Offices — see
Shoptalk), so that those who wish to delve
into this black art may do so. The Z80
microprocessor used is purported to have
one of the most humanly understood in-
struction sets, and as many helpful com-
ments as possible have been added to the
full source code listing, so as to present the
software in a friendly form.

DISPLAY

The led. display is laid out in just
the same way that the traditional wood
pointers were. The first 19 l.e.d.s represent
the score | to 19 and only one of these
l.e.d.s is illuminated at once. The next l.e.d.
has the value 20, and then 40, and then 60
incrementing up to 140 and only one of
these l.e.d.s is illuminated at once so the
score is the addition of the two l.e.d.s (159
maximum).

SNOOKER is a traditional game that
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This display was chosen so as to be as
near to the old wooden sliding pointers as
possible and thus make the older snooker
buffs as happy as possible with this hi-tech
unit. The l.e.d.s used were 3mm or Smm
types, if you want to enlarge on this and fit
brighter displays then it would be a good
idea to fit standard TTL rather than LS
chips in place of IC5, IC6 and I1C7.

The display shows only one player at
once with a switch to alternate the display
between players. This system was chosen to
keep the cost of the display down.

PUSHBUTTONS

The operational controls are one switch
to select which player’s score to display and
a set of push buttons to update the selected
score. The pushbutton switches are colour
coded to match the balls so all that is re-
quired is to select the player and press the
colour button that corresponds to the ball
that has been pocketed.

All the pushbutton switches are the nor-
mally open kind and are non-latching;
with the exception of the Player-1/Player-2
switch which is a push-on push-off type or
could even be a simple toggle switch.

OPERATION

When the scoreboard is first switched on
and the Reset switch SI pressed, all the
le.d.s are tested in a rather eye catch-
ing display, then all the l.e.d,s are extin-
guished. If the Red push button is pressed
then the first led. lights (score 1), if
the Yellow button is then pressed le.d.
one is extinguished and le.d. three is
illuminated (2 + 1). If Green is now pressed
then le.d. three is extinguished and le.d.
six is illuminated (1 +2 + 3).

If the player switch is now thrown the
display will be extinguished. If the Red push
button is pressed then le.d. one will be il-
luminated — new player’s score. If we switch
back to the other player the display will
revert to six, the previous player’s score.

Should the cue ball be pocketed inadver-
tently then switch to your opponent and
advance his score by four (except for “in-
offs” on higher scoring colours) by press-
ing the Brown/White button. When a score

is entered then this is acknowledged by a
bleep to give confidence that the key press
bas been accepted.

CIRCUIT

The complete circuit diagram for the
Electronic Snooker Scoreboard is shown
in Fig. 1. The basis of the circuit is a
Z80 microprocessor IC2 that runs a pro-
gramme stored in the 2764 EPROM (IC3).
These two chips form what must be one of
the simplest ever computers.

All computers need a clock oscillator and
this one is no exception. It is made from
three hex inverter gates ICIf. 1Cle and
IC1d (74LS04) and associated timing com-
ponents. The crystal X1 is not critical and
can be between IMHz and 4MHz, the only
thing that will be affected is the speed of the
lamp test display and pitch of the keyboard
sounder.

INTERFACE

The 8255 (IC4) is a computer interface
chip that provides 24 input/output lines
for the computer. Eight of them are used
to input information from the seven non-
locking score buttons (S3 to S9) and the
eighth (S2) toggle switch or latching push
button, that is the Player One/Two selector.

Eight lines are used to carry the score in-
formation to the l.e.d.s. This information is
coded so as to drive 26 l.e.d.s. The coded
score information is decoded by 1C5, 1C6
(two 74LS154’s) and IC7 (74LS42).

One I/O line is used to drive the low im-
pedance sounder LS|, via resistor R9 and
the buffer transistor TR1. The resistor R10
in series with the small sounder can have
its value increased should the bleep be too
loud. The Reset push-button switch S1 is of
the push-to-make type along with the score
buttons and should be non-latching

CONSTRUCTION

The unit was put together in a single
evening using a single-sided printed circuit
board (p.c.b.). This board is available from
the EPE PCB Service, code 832.

The printed circuit board topside com-
ponent layout and details of the underside
(full size) copper foil master pattern are
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given in Fig. 2. There are the inevitable
links to fit on the component side of the
p-c.b., this is always the price you have
to pay when using a single-sided p.c.b.,
and these should be double-checked before
mounting any components. Also, extra
care must be taken when soldering as some
of the copper tracks are very close together
and can easily be “bridged”. Good quality
sockets should be used for all the chips.
The le.d.s are mounted in a single row
along one edge of the board, care must be
taken to get them the correct way round.
(The cathode (k) connection identified by a

Resistors

g;, R2, R4 2;553 offy See

[®)
RS 90 SHOP
R6.R7.R8 270 3of) TALK
R9 4k7 Page
R10 27 (see text)

R11to R18 1k to 15k (not critical
see text) (8 off)
All 0-6W 5% carbon film

Capacitors
C1

1n ceramic

C2 100p tantalum bead, 16V

Cc3 220p ceramic

Cc4 1000y radial elect., 25V

Semiconductors
D1to D19,
D21 to D23,
D25,D26 3mm or 5Smmred l.e.d.

(24 off)

D20 3mm or 5mm yellow/
orange l.e.d.

D24 3mm or 5mm green
le.d.

TR1 BC108 npnsilicon
transistor

IC1 74LS04 Hex inverter

IC2 Z80A-CPU 4MHz
microprocessor

IC3 2764 pre-programmed
EPROM

IC4 8255 24-line I/0
interface

ICS, 1C6 74LS154 4-line-to-16-
line decoder (2 off)

IC7 74LS42 BCD-to-
Decimal decqder

IC8 7805 +5V 1A voltage

regulator
X1 Crystal, between 1 MHz

and 4MHz (not
critical - see text)

Miscellaneous

S1,83to
S9 Push-to-make, non-locking,
keyboard switch, with
tops for coloured card
inserts to match balls
(8 off)
S2 Push-on/Push-off

latching pushbutton or
toggle switch
LS1 6000hm approx. earpiece,
speaker or moving coil
microphone insert
Printed circuit board available from
EPE PCB Service, order 832; 14-pin
d.i.l. socket; 16-pin d.i.l. socket; 24-pin
d.i.l. socket (2 off); 28-pin d.i.l. socket;
40-pin d.il. socket (2 off); finned
heatsink for IC8; multi-voltage (9V-
12V) unregulated 800mA mains adap-

“flat” on the body). The display can be fur-
ther improved by using coloured l.e.d.s for
the 40, 60, 80 section.

SWITCHES

The pushbutton switches are the nor-
mally open kind and are connected to the
board via flying leads. The connection pads
are located at the side of IC4 and are
identified with the colour of the push
button, the other (common) connection is
to the pad marked X which is located at the
other side of the pull up resistor (R14-
R13). Remember that the push buttons are
all non-locking with the exception of the
Player 1/Player 2 switch S2 which is a

latching pushbutton or toggle switch. The
pad for this switch is labelled PL.

A solder pad has been provided for the
Reset push switch S1 next to, and joining,
the positive end of capacitor Cl. The 0V
(common) connection is made to the other
switches, see Fig. 3.

The sounder LS! is a simple earpiece or
small moving coil microphone with an im-
pedance of around 600 ohms. The series
resistor R10 may have its value changed if
it proves to be too loud.

POWER SUPPLIES

The whole unit is powered from a single
five voltrail, but an on board regulator IC8

Approx cost

tor; solder pins; solder etc.

excl. Mains Adaptor

qguidance only
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is provided so the power requirements can
be anything from 9V to 12V. A mains
power pack is preferable. The one used
with the model was self-contained in a
rather overgrown plug top.

This type of power pack restricts the Live
wire to a separate unit and- removes any
danger of electric shock when working on
the scoreboard unit. It does have the disad-
vantage of a switch that can change polarity
of the output and cause damage, but this
was disabled long ago with the aid of Super-
glue.

The Scoreboard can be run from bat-
teries but is a little power greedy and as
such a mains driven power pack was the

Fig. 2. (left and right). Printed
circuit board component layout
and full size underside copper
foil master pattern. The group
of common pads, marked "X’

will be useful if the coloured -
switches are displayed according

to their ball positions on the >
“table” g

IBLACKI
s9
P
BLACK

PINK

[ 8L uE |
s7
BLUE

0 2N

@
AN
DAWAD) WAL

COMMON

|GREEN|
ss

GREEN

RST./PB

{YErcow)
S&

YELLOW

COMMON

RESET

[Réss‘su FR:JDI
P T S
W

PLAYER 1

PLAYER 2
s2

PLAYER

PLAYER

Fig. 3. Interwiring of the score
switches, reset switch and the
Player 1/Player 2 selection
switch.

LSt
SOUNDER
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YES , AND UPDATE DISPLAY >
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ORE THAN>
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O INC DISPLAY —|
A
NO, _INCDISPLAY X 2—
_SCOR A
, ORE THAN
YES 5.~ \o
INC DISPLAY X 3
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L —«——<§ORE THA
YES 159
N INC DISPLAY X 4 —
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—4——<MORE THAN
YES 159

—NQ>—*INC DISPLAY X 5

\ /chﬁE\

— MORE THAN> T
YES 159

NO INC DISPLAY X 6 -

Fig. 4. Software flow chart. All decisions being shown as a question with two
answers Yes or No, different solutions being executed depending on the answer,
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most elegant solution. The regulator should
ideally be fitted with a small heatsink and as
such space is left on the p.c.b. around the
regulator IC8 to accommodate a suitable
one.

SOFTWARE

The software program instructions for
the Scoreboard are stored in the pre-pro-
grammed EPROM IC3. The author is pre-
pared to supply a ready programmed ver-
sion of the 2764 EPROM to anyone who
does not have the facilities, or want, to
program their own i.c. — see Shoptalk page

The software listing would take up far
too many magazine pages to be included
here. However, for those readers who wish
to program their own EPROM, a listing in
the form of a “source code”, with labels
and comments so that it can be changed or
customised by those readers with an under-
standing of these things, is available from
the Editorial Offices - see Shopralk.

The software instructs the computer chip
to check for any push-button presses,when
it finds one it identifies the button and adds
its value to whichever score is selected and
updates the Le.d. display, and then gener-
ates a small burst of tone which is routed to
the sounder LS.

SOFTWARE
OUTLINE

The software is shown as a flow chart in
Fig. 4. This is the starting point for any
program with all decisions being shown
as a question with two answers Yes and
No, different solutions being implemented
depending on the answer.

The source code program which is
derived from the flow chart, is written, in
this case, in Z80 assembly language. The
language is then converted via a piece of
computer software into executable com-
puter code.

The source code listing shows all this
in an understandable form, understandable
that is to humans. The computer only un-
derstands numbers and it is these numbers
that are programmed into the Eprom (third
column). The reason for reproducing the
software as source code is to help aid and
understand how the Scoreboard works and
the computer code is an integral part.

The alternative is a “hex dump” where
only the numbers shown in the third
column of the listing are provided, these
can still be copied into EPROM and run,
but an understanding of the code is not
possible. Computer software that will
disassemble executable code does exist and
this will turn the hex numbers back into
source code, but the comments would be
lost and the labels that have been given
meaningful names to would just be
reproduced as meaningless expressions
such as label 1, label 2 and so on. This
renders computer code difficult to under-
stand and even more difficult to extend and
build on, but never the less is the form all
commercial software is supplied in, source
code is always very guarded and will never
be released by any commercially minded
organisation.

SOFTWARE
DETAILS

The programme works by first of all a
ook up table which is the coded score dis-
plays from 1 1o 159. The software starts at
zero and jumps around this table to 00AF.

Here there is a small delay loop because
the Z80 and the 8255 are both reset from
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the same hardware circuit, at the same time.
The Z80 recovers quicker and so must wait
for the 8255 to recover before it can have a
meaningful data exchange with it.

Next the 8255 is initialized by being told
that port C is an input, and A and B ports
are outputs. We do this by sending 89 hex
to its control register. Now we can test the
lamps by quickly sending all the scores from
1 to 159 in sequence to the displays.

The next task is to load the two register
pairs hl and de with the address of the start
of the score look up table. It is now a simple
task to pole the input keyboard looking for
score buttons to be pressed, and the Player
One/Player Two switch S2 to be changed, if
the switch is changed then we swop the con-
tents of hl and de and update the display.

In this way hl always points to the score of
the selected player. The routine of id a,(hl)
Id be, display, out {c),a will update the dis-
play l.e.d.s with this score. When a coloured
score button is pressed it will load the but-
ton press into the accumulator, remove the
player one/two information and bleep.

Now we examine the accumulator, and

‘- ¥ £ . . # 4

S LR Y T R,

fﬁ,h Hnb M

decide which button has been pressed. We
then jump to the routine that corresponds to
that button, where the score pointer will
then be incremented the appropriate number
of steps up the “look up” table, and the
information at that location sent out to the
displays. If the score is incremented beyond
the end of the look up table the software
detects this and resets.

A look up table was used for the display
information so that it could be re-written to
change the displays to the 7-segment kind
if the l.e.d. bargraph proved unacceptable.
The system works well and has seven output
lines spare for any future additions.

TROUBLE-
SHOOTING

Hopefully the unit will work first time
but there could always be the odd solder
splash dry joint or sometimes a faulty com-
ponent. First check the obvious that all the
i.c.s are in the correct positions and are the
correct way round. Check for the correct
supply rails on all the chips.

The clock oscillator should be producing

a good logic level square wave on pin 8
of IC1d, check using a oscilloscope or bet-
ter still a logic probe. Pin 26 of the micro
IC2 should go /ow when the Reset button
of switch S1 is pushed and high when it-is
released; the reverse of this should happen
on pin 35 of IC4.

If all this is well then check for pulses on
the EPROM data bus pins 11 to 13 and
15 through to 19. If no activity is present
then check all the + 5V pins on the micro
IC2 are really going to the +V line and the
same with the EPROM.

If the unit only partially works with some
l.e.d.s not functioning then if the non
functioning l.e.d.s share a common driver
i.C. try a replacement. If any non-function-
ing l.e.d.s do not have a common disver i.c.
then try another 8255, these chips often
fail; mostly through misuse.

The sounder is not essential and the unit
will function without it, Last but not least if
you have copy typed the data into your
own EPROM double-check it, one wrong
digit will stop the unit from working
completely. a
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A roundup of the latest Everyday News from the world of electronics

Electronic Horse Speedometer
bl‘eakS new ground — by Hazel Cavendish

EXHIBITING the inherent inventiveness which has long
been a part of the British character, a small group of talented
elecronic scientists in Yorkshire have produced what they
believe to be a “world first” — a horse speedometer. The
product, for which a patent application has just been filed,
will revolutionise the training of race horses, and York
Equipment — a company founded by Professor Tony Robards
of the University of York's Institute of Applied Biology
which will market the device - is already looking over its
shoulder at the device’s potential in the sport of camel-
racing in the Middle East.

The inventors, Professor Greville Bloodworth of the University of York
and Mr Graham Long of the University's Electronic Centre, originally sat
down with a team to devise an electronic method by which a horse rider
could measure his speed of travel. Without a wheel or wheels, a conventional
speedometer could not be utilised, so they set out to develop a self-contained
speed indicator which did not require contact with the ground, was portable,
battery-powered and did not necessitate the placing of ground markers or
beacons.

The result is a small unit approximately the size of a miniature transistor
radio attached to the rider’s safety helmet which works by analysing the
Doppler shift in frequency between a transmitted microwave beam projected
either forwards or backwards from the moving subject, and the reflected
beam.

An illuminated display is worn by the rider in a wrist-watch style of
monitor, and can also be conveyed to an observer on the ground — the
horse’s trainer for example — by a radio data link. Signal processing elec-
tronics are carried in a belt worn by the rider which also incorporates a
rechargeable battery.

Testing of the device took place earlier this year, and preliminary results
have exceeded expectations. “It is apparent that the technology is both

-
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Horse speedometer electronics. The microwave “gun” mounted
on the riders helmet with wrist readout, belt mounted electronics
and battery, and the remote speed readout incorporating a radio
data link.

feasible and commercially exploitable.” says Professor Tony Robards, ad-
ding that the constructional costs will be low because all components (apart
from “boxing”) are off-the-shelf. “We estimate a cost of around £100 a
unit, including construction, and possibly lower if sales volume is high.
We believe the market will stand a maximum selling price of a ‘simple’
speedometer of £250-£300, and at present these appear to provide accept-
able figures within which to work,”

Equimed has benefitted by a £45,000 DTI grant and a similar one from a
consortium comprising the Animal Health Trust in Newmarket, private in-
dividuals and a local enterprise group to fund an equine heart-rate meter and
pulse oximeter — the latter measuring the oxygen in a horse’s blood — which
can be combined with the speedometer in a more sophisticated unit for the
use of horse and came! trainers.

The heart-rate meter consists of a transducer that emits a beam of infra-
red light and collects the reflection, and is strapped under the base of the
horse’s tail in the form of a sensor. Because it detects the pulse by measuring
the amount of light that is absorbed, it will enable the amount of oxygen in
the blood to be calculated.

“The heart-rate meter has the potential for applications in several distinct
market sectors,” declares Professor Robards. “Not only will it be valuable in
general training, veterinary and medical spheres, but it can be used by horse
breeders as a %oaling alarm, and by livestock breeders on cattle, pedigree
sheep and camels. We anticipate it can be used by equine eventers and other
riders for improving the fitness of their animals, and has a unique potential as
an aid for trainers of flat racers, trotting horses and camels.”

Praise for the usefulness of the invention comes from Dr Roger Harris,
acting head of the Department of Physiology at the Animal Health Trust,
where much of the country’s equine research is carried out. Predicting that it
was likely to revolutionise horse training schedules, he remarked on its
particular usefulness in saving the racing industry more money and time in
evaluating whether a horse was a ‘sprinter’ or a ‘stayer’.
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3D-TV

WHAT is claimed to be a revolutionary
3D TV system has been invented by a
New Zealand man. The inventor says that
most people who see his invention are
astonished. The system uses conventional
TV signals and gives regular TV pro-
grammes a 3D effect.

Invented by accident it is claimed that
the system would be totally affordable and
give normal viewing angles and range of
distances yet add depth to the pictures.
Having filed for patents the inventor is now
trying to interest manufacturers in his dis-
covery. He says “If they’d only take the
time to come an see it, of course it’s hard to
believe if you haven’t seen it.”

Pen Activated Organizer

ONE or two companies seem to be claiming world firsts for pen activated or-
ganisers but the first one we have received full information on is the Sharp
1Q-9000. Sharp say that the launch of the IQ-9000, the first organizer to feature
pen activated touch screen technology and wireless communications, provides the

platform for a new generation of personal information tools.

As simple as pen and paper, yet powerful
and innovative, the 1Q-9000 features the
latest in advanced LCD touch-screen tech-
nology with easy to use graphic user in-
terface software (GUI). The pen can be
used to jot notes or hand-draw graphics
directly onto the screen and store them
in the scrapbook for future reference. The
user can then cut and paste the graphics,

THE THINGS PEOPLE PATENT!

The following abstracts are taken from recent UK patent applications in
the general electrical/electronics area. British Patent Specifications can be
ordered from The Patent Office, Sales Branch, Unit 6, Nine Mile Point,
Cwmfelinfach, Cross Keys, Newport, Gwent, NP1 7HZ.

Improving charge state

of battery

In UK patent 2250872 Mercedes-Benz
AG describe a process for improving the
charge state of a battery in a motor
vehicle. The output voltage of a generator
which charges the battery is-controlled so
that it does not exceed a limit value. After
starting an engine which drives the gen-
erator, the limit value is increased for a
period if certain operating conditions are
met.

The limit value is normally controlled
so that it decreases as the ambient tem-
perature in the engine compartment in-
creases. In one version, if the engine tem-
perature is below a threshold and the
limit value would have been set, in de-
pendence on the ambient temperature,
below a specific value, the limit value is
raised to that specific value. In an alterna-
tive, the limit value is increased by an
incremental value if the engine tempera-
ture is below a threshold. The incremen-
tal value may be constant or may increase
with arise in the ambient temperature.

Testing electronic

circuits

In UK patent 2241081 Motorola describe

an apparatus for testing electronic

circuits (27). It comprises a test jig (21)
and has probes (29)

Pull Switch 3

In UK patent 2249667
Yew-Tabg Liu describes a
pull switch. It comprises a
resilient conductor (1), a n!
base (2) and a lead wire

(3). The conductor (1) is 4
secured on the base (2)
which has two conduct-
ing surfaces (21, 22) and
a through hole (23) to
provide free pulling of the
lead wire secured to the
conductor at a top end
and a knob (32) at the
bottom end.

When the lead wire is
pulled down, the resilient
conductor touches the
two conducting surfaces
on the base to close a
circuit. On release of the
lead wire the conductor
reverts to its original open
circuit position due to its
resilience.

for contacting predefined
positions on the cir-
cuitry, input and output
lines (22, 23, 25, 26)
|3 for feeding signals to
and from the probes
and means for providing
2 selective connection with
the predefined positions
via the probes.

L The jig has control
means and a bus (24) for
control of the selective
connection. The ap-
paratus comprises a

signal generator (20) for
inputting signals to the
test jig and means (20)
for measuring signals
from the test jig
in predefined analysis
routines. The probes may
be electrically controlled
to move to make and
break contacts. Alterna-
tively they may be fixed
but energised or not
energised by appropriate
switch circuitry.
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ideal for linking a sketched map to an
address stored in the database.

A built-in infra-red port situated at the
back of the machine provides the ability
to transmit data directly between two 1Q-
9000’s or, using an infra-red interface, print-
out on a printer or download to a PC.

The 1Q-9000 carries a suggested selling
price of £349.99 including VAT and is avail-
able from leading high street stores includ-
ing Boots, Dixons, Rymans and all Sharp
Personal business Centres and the IQ Mail
order Service

Micro Alarm

KNOWN as the 2000 Series, two new
microprocessor based alarm control units
have been announced by Autona. The
new panels provide all the necces-
sary functions required for .controlling
security systems from the most basic up
to the advanced multi-sensor installa-
tions found in commercial applications.

The two new models differ only in the
method of switching offering a choice of
keyswitch or keypad operation, the keypad
version permitting the use of pass codes with
two to twelve digits to be set by the user.

Simplicity of operation combined with
ease of installation were two of the major
design objectives which contributed to the
decision to use an 8-bit microcontroller to
look after the various loop monitoring,
alarm switching and timing functions re-
quired in this type of product, addition-
ally it also permitted the loop response
time to be accurately defined thereby
ensuring a high degree of immunity to
any radiated or mains-borne interference.

Supplied with a detailed instructional
leaflet describing the operation and installa-
tion the 2150 (keyswitch) is priced at £49.95
+ VAT whilst the 2250 (keypad) is available
at £54.95 +VAT. For further informa-
tion contact Autona Ltd on 084 445740.



Regular Clinic

CIRCUIT
SURGERY

\
MIKE TOOLEY B.A, 1<

Welcome to Circuit Surgery, our regular clinic which deals with readers’ problems. This month,
in response to several requests from readers, we shall be describing means of boosting the
output of a portable CD player. We begin by attempting to throw some light on the design of
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simple analogue to digital convertor circuit.

Analogue conversion

Matt Manktelow from Northern Ireland
and P. Gardner from Bristol have both
asked for details relating to the design of
simple analogue to digital converter (ADC)
circuits. The task of building an ADC is
greatly simplified by the use of a purpose-
designed LSI device. Fortunately, several
of these devices are readily available from
most major component suppliers.

Before starting out, however, it is impor-
tant to give some thought to the required
resolution and accuracy of the converter.
For the benfit of the newcomer, it is worth
pointing out that resolution is quite dif-
ferent fromraccuracy.

Resolution refers to the number of dis-
crete voltage steps which the converter will
recognise. This, in turn, is related to the
number of bits used in the binary code
which represents the analogue quantity.

If, for example, a four bit code was to be
used there would be sixteen discrete states
(from 0000 to 1111). If eight bits were to be
used, the number of discrete states recog-
nised by the circuit would increase to 256
(00000000 to 11111111). From this you
should see that the resolution increases
dramatically as the number of bits in-
creases.

For many purposes an 8-bit ADC will
prove to be adequate. The added benefit of
using such a device is that it will interface
directly to a standard 8-bit data bus or I/O
port (a byte of data being transferred at a
time between the ADC and the processor).

Simple ADC

The circuit of a simple ADC based on
an 8-bit CMOS ADC (the ADCO0804) is
shown in Fig. 1. This device incorporates a
tri-state data latch and thus can be directly
connected to a microprocessor’s data bus
without the need for an I/O port. Most
modern ADC are, in fact, “bus com-
patible” and 1t is worth using such a device
whenever possible.

The ADCO0804 requires an external volt-
age reference (this reference determines the
accuracy of the ADC circuit). A precision
band-gap voltage reference (ZN423, or
similar) is ideal for this purpose.

Another advantage of the ADCO0804 is
that it contains its own clock circuitry
(several other popular ADC require an
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external clock circuit). The frequency of the
ADCO0804’s internal clock is determined by
external timing components, resistor R2
and capacitor C2. The values of these
components are not particularly critical,
however C2 should preferably be a polys-
tyrene or mica component.

Scaling of the input voltage can be
achieved by means of a simple voltage
dividing arrangement (comprising preset
VRI, R3 and R4). The input resistance of
this circuit is nominally IM and VRI
should be adjusted so that full-scale read-
ing (ADC output code=11111111) occurs
with an input of 25-5V. With the 10:1 input
attenuator, the converter responds in steps
of 100mV. Without the attenuator, the
steps are 10mV.

Some form of address decoder will be
required in order to produce the active
low ENABLE signal. The ENABLE line
should be taken low whenever an 1/O
operation is being performed to the ADC.
The ADC should be allocated a unique
address (i.e. an address which is not shared
with any other 1/O device).

It will normally only be a simple mat-
ter to gate together the IORQ signal to-
gether with appropriate address lines (a few
NAND, NOR or NOT gates will be all that
is required).
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Fig: 1. Basic ADC circuit using an ADCO804.

In order to start the conversion process,
it is necessary to send a code of 11111111
(hex. FF) to the ADC. In Z80 code, for
example, this is achieved by the following
assembly language statements:

LD AJFFH
OUT (nn),A
where nn is the I/O address for the ADC.

Reading the ADC is even easier. Again
using Z80 code the input value (transferred
into the accumulator) is obtained using a
statement of the form:

IN A,(nn)

Compact stereo

Alex Morton a student from West Lon-
don writes with a query concerning the use
of a portable CD player:

“I am looking for a means of boosting
the output of my portable CD player. The
amplifier needs to operate from a car battery
or mains supply and have a flat response
with a gain of around 50."

Bill Fox from West Sussex has a similar
query:

“My CD player has a headphone output. I
have connected this to a pair of bookshelf
speakers but there is insufficient output — can
you suggest a simple amplifier circuit?”’

Fortunately, this is an easy one! Several
months ago 1 decided that my elderly
cassette tape deck would greatly benéfit
from the addition of a small “monitor
amplifier” that would drive a pair of
reasonably efficient bookshelf speakers.
Accordingly, I searched for a small i.c. that
couid be tucked away in the vacant recesses
of the machine and which would be
capable of providing good quality audio at
about 3W per-channel.

The complete circuit of my Compact
Stereo Amplifier is shown in Fig. 2. The
TDA2004/TDA2005 makes an ideal choice
for use in this circuit. It contains two
independent power amplifiers each of
which is capable of producing an output of
up to 6W r.m.s. into a 4 ohm load.

The voltage gain of the two power
amplifiers is determined by the ratio of
resistors R2/R1 and R5/R6. The values
specified provide a voltage gain of a little
over 60 which is perfectly adequate for
most CD and cassette players. Where a
greater value of gain is required, R2 and
R6 can be increased to 2k2 or 3k3.
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Specifications for the Compact
Stereo Amplifier ‘

Voltage Gain: 60 (approx)
Maximum output power:
3-5W per channel into 4 ohm at 1kHz
Frequency response:
20Hz to 50kHz at -3dB
Distortion:
Less than 1% THD measured at 3W
output into 8 ohm at 1kHz

(All specifications measured with a 13-8V
d.c. supply)

HEATSINK TAB CONNECTED
T0 GROUND, (PIN-6)

[®

D q

JL

2 4 6 8 10

Fig. 3. Pin connections for the TDA2004
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c15 c1

&
;‘YOOn ;L70y
%

R7
100k

IC1
TDA 2004

ov

COMPONENTS

Resistors See
R1,R6 15 LMD
R2,R5 1k s
R3.R4 1 TALK
R7 100k Page

All0-5SW £ 5%

Potentiometer
VR1 10k dual (stereo) rotary

carbon, log

Capacitors
C1,C2  4n7 miniature ceramic

(2 off)

C3,C12 2u2tantalum 35V (2 off)
C4,C11 220pradial elect. 25V
(2 off)
C5,C10 100p radial elect. 25V
(2 off)
C6,C9 100n polyester (2 off)
C7,.C8 1000uradial elect. 25V
c13 22,1 axial elect. 25V
C14 470y radial elect. 25V
C15 100n polyester
Semiconductors
1C1 TDA2004 integrated stereo
amplifier
Miscellaneous
SK1 3-5mm miniature stereo jack
connector
DIN loudspeaker sockets (2 off);

heatsink 4 deg.C/Watt (or better);
small metal or ABS enclosure (approx.
118mm x 98mm x 45mm); Small piece
of matrix board (approx. 100mm x
70mm); Terminal pins (9 off)

Fig. 2. Complete circuit diagram of the Compact Stereo Amplifier.

The circuit can be built on a small piece of
matrix board. However, care must be taken
to ensure that connections (notably the com-
mon OV rail) are kept reasonably short. The
supply decoupling capacitors C14 and C15
should be positioned close to the integrated
circuit. Short lengths of screened audio cable
should be used to connect the input socket,
SK1, to the matrix board. The outputs can
be connected via DIN loudspeaker sockets
(not shown in Fig. 2).

A nominal 12V power supply is required
(actually any input voltage from about 6V
to 18V will be suitable). The circuit as-
sumes that the supply has a reasonably low
impedance and is “ripple free”

When power is derived from an exist-
ing d.c. power supply (as in my case) this
will not usually be a problem (provided
that the main reservoir capacitor has a
reasonably large value). Where this is not
the case (or when a separate mains supply
has to be built in order to provide power
for the amplifier) C14 can usefully be in-
creased in value to 2200u or 4700u (rated
at 25V). If a 12V vehicle battery is used,
no additional supply decoupling will be
necessary.

The pin connections of the TDA2004 are
shown in Fig. 3. It is important to note that
a substantial heatsink (4 deg.C/W or bet-
ter) is required.

Approx cost

£14

excl speakers

guidance only

Next month: Will be of particular interest
to radio enthusiasts as we shall be describ-
ing several useful circuits for aligning and
calibrating receivers and testing aerials.

In the meantime, if you have any
comments or suggestions for inclusion in
Circuit Surgery, please drop me a line at:
Faculty of Technology, Brooklands Col-
lege, Heath Road, Weybridge, Surrey,
KTI13 8TT. Pleasc note that I .cannot
undertake to reply to individual queries
from readers however I will do my best to
answer all questions from readers through
the medium of this column.
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——— O —— R N F i SIREN AND ZENON STROBE PCB
———— — N — ¥ — I — 12V d.c. supply, on board Ni-Cad battery, anti-
sws o= - o - = e =S =.= T == tampe‘r .connect;on +ve or —ve triggerir'lg re-
a= 3= - = - = ] —_— = e quires a 8ohm speaker for the siren output. £8.75
- a» = - - ean - -— -— aa——— L1 el——— 8 "
: ] - e - ans - - o - - e each.

S Eme = e - = S = -t = e = RESET TIMER PCB
=== a2 === — - I Gives a timed relay closure following a momen-

S TR e e e— c— e e om— e s s | tary input. Requires 12V d.c. supply SP c/o relay

* output LED indication. 19 different time intervals

ELECTRONIC COMPONENTS |'iccimnione i

ALARM CONTROL UNIT

MAINS TRANSFORMER Prl. 120V-0V, 120V-0V.
Sec. OV-12V, OV-12V, at 3VA £2.62 each
PROJECT BOXES A range of high quality boxes moulded in black high

Single zone alarm control unit built into a domestic light switch
box. Ideal tor home, caravan, boat, garage, shed etc.

Facilities: — Normally closed loop for pir sensors, door/window
contacts efc.

spdtbiased 60p each ‘spdt3 position c/off biased both ways 70p each

dpdt 3 position c/off biased one way  80p each
MINIATURE TOGGLE SWITCH pcb mounting 3pdt  50p each 10 for £4.00

MINIATURE PUSH TO MAKE SWITCH 50p each
DIL RELAYS 5 volt dp/changeover 60¢ 10-for £5.00

12 volt dp/changeover 80p 10 for £6.00
RELAY 10 amp contacts sp/changeover 12 volt coil £1.20 each

CAR HORN RELAY in metal can with fixing lug, s/pole on

10 amp contacts £1.00 each 6 for £5.00
20 AMP RELAY dp on 12 volt coil £1.50 each 4 for £5.00
REED RELAY 12 voit 50p each 10 for £4.00
240 VOLT AC RELAY. 3-pole c/o 10 amp contacts £1.50 each 4 for £5.00

imgact f;BSt easily drilled or punched to produce a professional looking gj:.;‘mallr ope'n loop for plre;surkebmgts‘ 12 volt dc i:':g:temal use
end produc -hour loop for personal attack button
TYPE W L W PRicE |SPECIALOFFER-PROJECT| yisyq indication that the system is e e o
T2 75 56 25 £0.77 s above boxes dperodiong . A plastic bell box cover
T4 111 57 22 £0.92 ?so =4 ztir,mm Automatic entry/exit delay. supplied with backplate.
MBI 79 61 40  £135 60p each 10 for £5.00 R sl Red/yellow/white
MB2 100 76 41 €147 arm output cmos logic level. £8.99 each
KEY SWITCH ;
MB3 118 98 45 €1.71 3 Position keyswitch £2.35 PRICE COMPLETE WITH FULL INSTRUCTIONS £8.95
MB4 216 130 85 £519 BELL/SIREN INTERFACE BOARD COMPLETE £3.95
MBS 150 100 60 £235 | CRYSTAL OSCILLATORS PASSIVE INFRA-RED ALARM SENSORS
MBS 220 150 64 £395 4.0 mhz ALL SUB-MINIATURE PASSIVE
MB7 177 120 83 £342 | 7.5mhz £1.50each | MFRA-RED SENSOR ONLY
z 12.0 mhz OR .
s AII15I0 ?0 m S iKaz2 18.432 mhz 4 FOR Brand new passive in-
sizes are In millimetres 33.33 mhz £5.00 fra-red sensor, measures
- - only 33mmW x 24mmH x
MICRO SWITCH rolier a:.m operation spdt 40p each 29mmD. Logic level output.
MINIATURE TOGGLE SWITCHES Full data and appligation
spdt 60p each spdt 3 position c/off 70p each notes supplied
dpdt 70p each dpdt 3 position c/off 80p éach EX INSTALLATION SENSORS tested working.

Type 1. Measures 180 x 112 x 70mm with walk test led, relay output
and famper protection. 12 volt dc supply required £8.50 each
Type 2. As above but a smaller unit 123 x 62 x 50mm £11.75 each
Type 3. Ceiling mounting passive, infra red sensor 360° detection,
12V d.c. supply relay output, tamper circuit and pulse count option.

Data supplied. £15.70 each
DOOR/WINDOW Please note: There may be variations in
CONTACTS the size of the above passive infra red
Surface or flush mounting, ’ .
white £1.10 each| Sensors depending on stock at the time
JUNCTION BOX of ordering. But the unit will certainly be
white 6 way 60p | within the stated sizes.

DUAL TECH SENSOR Microwave and passive infra-red combined.
Separate led indication for each function. Measures 120 x 75 x 50mm.
12 voltd.c. supply, Relay output. Tamper protection. £29.95 each

BREADBOARDS - CAPACITORS - SOLAR CELLS -
HEATSHRINK -ETC
SOLAR CELL 2 volt 150mA max, size 60 x 100mm £1.35 each 5for £6

DIL SKTS ‘D’ CONNECTORS

8 pin 10 for £0.60 plug socket . cover
14 pin 10 for £0.90 9 pin 30p 30p 35p
16 pin 10 for £1.00 15 pin 40p 40p 35p
18 pin 10 for £1.00 25 pin 50p 50p 40p
20 pin 8for £1.00
24 pin 8 for £1.00 ALL COMPONENTS FULL
28 pin 6 for £1.00
40 pin S for £1.00 SPECIFICATION DEVICES

SEMICONDUCTORS - TRANSISTORS - ICS - DIODES -
REGULATORS -ETC

VOLTAGE REGS
TIP318 30p each 7812/7805/7912/7905
TIP 3055 90p each all 35p each, any 4 for £1.20
2N3055H 60p each ADS392An Temperature Sensor i.c.
2N3771 £1.20 each mounted on 1.5m screened Jead complete
741 op-amp 25p each with data and application notes £1.50 each
555 timer ic 30p each LM3314/LM3915Bargraph ics £2.95 each

LM324 quad op-amp 30p each 78512 12V + VE 2amp regulator
78505 5V + VE 2amp regulator.

MICRO IC’S ~Z80A CPU £1.20; Z80A PIO £1.50; Z80B SIO-1£4.00
OPTO DEVICES - LEDS - ETC

50p each
50p each

BNC SOCKETS 50 ohm single hole fixing 50p each 10 for £4.00
MIN BNC PLUG AND SOCKET 2 pairs for £1.50

MERCURY TILT SWITCH' BREADBOARD
Standard on/off £1.00 each 173 X 65mm 840TP £5.25 each
4 Contact (Directional) £1.50 each TEXTOOL ZIF SOCKET

28 pin zero insertion socket £5.95 each
SOLID STATE RELAY
Switch mains up to 7 amp 12 volt control
voltage. Data supplied. £2.95 each

6 VOLT NI-CAD PACK 5AA NI-CADS, fast charge type £3.95
CAPACITOR 10,000 mtd 25 volt with fixing clip 60p each
CAPACITOR 470 mtd 400 volt £1.50 each 4 for £5.00
EPROMS 27C256 - 30 27C512 - 25. Once programmed but never
used eprom. Mounted on a plastic carrier, can easily be removed
from the carrier or used with a low insertion force socket.

27C256 £1.00 each 6 for £5.00 27C512 £1.20 each 5 for £5.00
Suitable low insertion férce socket 28 pin 40p each 3 for £1.00
MULTITURN PRESETS 20mm RECT, 500R, 1K, 5K, 10K, 20K, 50K,

PIEZO VIBRATION SENSOR
with data sheet £1.00 each

100K 1MO.

40p each, 3 for £1.00

Smm rnd flashing
S5mm rnd bi-colour

made by Hitachi
part No. LM225

data sheet supplied

ONLY £23.50

5mm rnd red/yellow/green/amber
5mm rnd high brightness red/green

LED mounted in chrome bezel red, yellow or green
LED mounted in a black bezel red only

PLASTIC BEZEL for 5mm rnd leds

High brightness bi-colour i.e.d.

10p each 12 for £1.00-any mix
20p each 6 for £1.00 any mix
red-60p each, yellow/green 70p each
35p each, tri-colour 45p each

30p each, 4 for £1
25p each, 5 for £1.00
10 for 40p

, rectangular, red/green,

two leads 40p each
LCD DOT MATRIX COOLING FANS - BRAND NEW!
GRAPHICS DISPLAY 230V a.c. 50/60Hz impedance protected

80mm x 80mm x 25mm £6.96 each
115V a.c. 50/60Hz impedance protected

module size 92mm x 92mm x 25mm £5.25 each
270w x 150h x 13t (mm) 24V d.c. brushiess fan motor
display area 2.9 watt 80mm x 80mm x 25mm
239w x 104h £5.25 each
640 x 200 dots 12V d.c. brushless fan motor

0.15 amp 60mm x 60mm x 25mm
£6.96 each

CAR CIGAR LIGHTER ADAPTER (DUAL SIZE)

mounted on two metres of cable £2.00 each
100db PIEZO SOUNDER
2KHz note, 3-12V d.c. 40Ma, 45mm dia. x 26mm £1.76 each

VIBRATION SENSITIVE ALARM BOARD WITH PIEZO SOUNDER

Originally a bike alarm. There is a short delay- after activation then
the piezo sounder operates for a preset period. £3.76 each
or the above alarm board with custom designed case, fixing clip

and keyswitch £9.95
ENCAPSULATED TOROIDAL TRANSFORMER
prim, 0-120, 0-120 V; sec, 0-15, 0-15 V 50VA £7.85

INFRA-RED BREAK BEAM Transmitter and receiver p.c.b. with 2
lens assemblies. 12V d.c. supply. These are ex-installation units
and are not guaranteed to be working. £4.96 pair
ALUMINIUM DIE-CAST BOX 220mm x 145mnrx 105mm deep

RECHARGEABLE BAJTERIES £7.64 each
AA (HP7) 600 mAH £1.02each C (HP11)1200mAH  £2.29 each
D(HP2) 1200mAH £240each PP38.4V100mAH  £4.77 each

FLOURESCENT LIGHT INVERTOR. Drives an 8 watt tube directly
from 6V d.c: Dat.a supplied £4.50 each
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£1.00

BARGAIN PACKS

SUB-MINIATURE TOGGLE SWITCHES
P.C.B. Mounting

BO1 S.P.on4for€1.00

BO2 D.P. on 3for £1.00

BO3 3.x D.P.3 pos, centre oft

BOO4 DIL SWITCHES 4-way S.P on 3 for £1.00

BOOS DIL SWITCHES 8-way S.P. on 2 for £1.00

BOO6 DIL SWITCHES 12-way 90° sp on 2 for £1.00

BOO7 12 x PP3 BATTERY SNAPS

BOO8 1x CAPACITOR 1 FARAD 5.5 VOLT 20mm dia. x 7mm high

BOO9 INSTRUMENT KNOBS (0.25"° SHAFT) High quality grey
plastic knob, collet fixing 15mm dia, 5 for £1.00

BO10 as above but 29mm dia, 3 for £1.00

BO11 4 x MAGNETIC EARPIECE 8 ohm with 3.5mm plug

BO12 4 x 28-WAY TURNED PIN DIL SOCKET

BO13 15x 12 VOLT WIRE-ENDED LAMPS

BO14 8 x 2 PIN DIN PLUGS screw terminal connection

BO15 2 x LIGHT DEPENDENT RESISTOR Less than 200 ohms in
daylight, greater than 10 megohms in darkness

BO16 1 x KEYPAD 20-key in 5 x 4 matrix bubbie type switch contacts

BO17 2 x PIEZO BUZZERS approx 3 to 20 voltd.c.

BO18 5 x 78M12 VOLTAGE REGULATORS positive 12V 500mA

BO19 4 x TL082CP bi-tet op-amps

B0O20 20 x ASSORTED LEDS full spec. various shapes and sizes

BO21 3 x INFRA-RED DIODE TX/RX PAIRS made by Honeywell
(no info)

BO22 4 x CONSTANT CURRENT LED 5mm round, red 2-18V d.c. or
a.c. nominal 14mA

BO23 50 x IN4148 diode

8024 2 x INFRA-RED TRANSISTOR FPT5133

BO25 5 x DIACS

BO26 3 BDX33C 10 amp 100V npn transistor

BO27 12 x 2N3702 Transistor

BO28 12 x 2N3904 Transistor

BO29 12 x BC337 Transistor

BO30 4 x LM317T Variable regulator mounted on a small heatsink

BO31 2 x MANG6610 2 digit 0.6" 7 segment display Com anode, amber

B0O32 3 x PHONO TO PHONO LEAD 63cm long

BO33 15 x RECTANGULAR RED LEDs 6 x 6 x 2mm stackable

B0O34 1 x PHOTO SENSITIVE SCR mounted on a PCB, data sheet
supplied

BO35 4 x IEC Panel Mounting Mains Plug Snap fix

BO36 5 x ASSORTED PIEZO TRANSDUCERS

BO37 5 LENGTHS OF HEATSHRINK SLEEVING 8mm dia. 400mm
long

8038 25 x CERAMIC DISC CAPACITORS 0 1 mtd 63V

B0O39 15 x MONOLITHIC CERAMIC CAPACITORS 0.1 mid 63V, ina
dil package

B8040 25 x ASSORTED ELECTROLYTIC CAPACITORS PCB
mounting useful values

BO41 25 ASSORTED PRE-SET RESISTORS

BO42 8 x 3-5mm LINE JACK SOCKETS (mono)

8043 8 x 3:-5mm JACK PLUG (mono)

B0O44 8 x 3-5mm CHASSIS SOCKET (mono)

BO45 2 x TRIACS 800 volt 8 amp

BO46 12 x BC213L Transistor

BO47 12 x MIN SLIDE SWITCH dpdt

BO48 15 x MIN CERMET TRIMMER POTS (good range of values)

BO49 1 x PCB WITH TWO LARGE LEDS 15mm square, one red and
one green

BOS50 1 x 12V DC-RELAY 4-pole ¢/o with plug in base

BO51 4 x LM324 quad op-amps

BO52 4 x 555 Timer

BOS53 5 x 741 op-amp

BOS54 25 x IN4001 diode

BOS55 20 x IN4007 diode

BOS56 1 x SLOTTED OPTO

BOS57 1 x DACO08 Digital to analogue convertor with data

BO58 4 x OPTO ISOLATOR

BOS59 20 ASSORTED 74LS IC’S
Please use order code when ordering the bargain packs.

Please make cheques and postal orders payable to Mailtech.

Al prices include VAT.
Please add 75p postage to all orders

At the moment it is not possible to have a full telephone answering
service. But we will have the phone definitely manned on Tuesdays,
Wednesdays and Thursdays between 10am and 5pm.

Dept EE, Mailtech
PO Box 16 Ludlow

Shropshire SY8 4NA
Tel: 058 474475

Everyduy with Practical Electronics, June 1993

SUMMER'93
CATALOGUE

THE NEW ENLARGED CIRKIT
CATALOGUE WILL BE OUT SOON!

M 32 more pages
B New range of Kenwood 'scopes

B The latest scanning receiver and
accessories

B New section of low cost security
products

B Extended range of Velleman kits
including: 250W 12V d.c. to 220 V
a.c. inverter, in-car amplifier
power supply, 200 and 40uW
amplifiers, melody generator,
synthesized FM tuner, supressed
lamp dimmer, halogen lamp
dimmer, day/night thermostat and
telephone remote control unit

Bl New test equipment, includes:
2:3GHz bench frequency counter,
EPROM emulator/programmer,
portable 'scopes and bench
function generators

B Host of new components,
including: trimmer and variable
capacitors, connectors, RF filters,
fuses and fuse holders,
potentiometers, IC’s, soldering
irons and lead free solder

B Published 27th May 1993

B Available from mostlarge
newsagents or directly from Cirkit

CIRKIT DISTRIBUTION LTD

Park lane - Broxbourne - Hertfordshire - EN10 7NQ
Telephone (0992) 444111 - Fax (0992) 464457

Cirkit /—-Ej
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Constructional Project

Quiz

MONITOR

ROY BEBBINGTON

No more arguments on your
“Quiz-Nite"! Quiz controller with
a chairperson master unit.

HE Quiz Monitor can provide

I precedence switching, as used in TV

quiz games, for up to eight
contestants. Each contestant has a key-pad
which includes a pushbutton and a visual
lLe.d. indicator (for simplicity, the circuit
shows only four key-pads).

The Question Master’s control panel is
equipped with an On/Off switch, a Reset
pushbutton, a seven-segment l.e.d. display
and an “appealing” audible output tone
that differentiates between contestants. The
entire system is battery operated.

The unit can be used for any quiz game
where it is necessary to register a contestant
or team with the quickest response. For
example, in a quiz, after each question,
the first contestant to press a button takes
precedence in answering. This is indicated
in three ways:

1 - The contestant’s l.e.d. (light-emitting
diode) remains on even if the push-
button is released.

2~ A brief bell-like tone sounds, tuned to
a different pitch for each contestant.

3— A numerical indication (1 to 8) of the
successful contestant is displayed on
the seven-segment l.e.d. of the ques-
tion master’s control panel.

The l.e.d.s of all other contestants are
inhibited once an answer button has been
pressed. After an answer, the question
master presses the Reset button to return
the circuit to its quiescent state in readiness
for the next question.

INMHIBITING
PRINCIPLE

Inhibiting is achieved by using a thyris-
tor in each of the contestant key-pad cir-
cuits. It relies on the fact that if a certain
current value is exceeded in a thyristor, its
resistance drops and the current through 4t
rises sharply (the avalanche effect).

As the thyristors of all contestant key-

pads receive their voltage supply through
a common resistor, when a contestant
piesses a pushbutton, one thyristor “fires”,
and the resultant voitage drop across the
common resistor will not leave sufficient
voltage for any of the other thyristors to
fire

The pushbutton on each key-pad
provides a connection for a small control
voltage to trigger the gate of the
contestant’s thyristof. Once the thyristor
has triggered it is latched into the
conducting state by the current flowing
through it and its associated L.e.d.

Changes in battery voltage or com-
ponents could cause a particularly sensi-
tive thyristor to fire under certain cir-
cumstances. To provide “belt-and-braces”
security against this happening, Zener
diodes are included in the gate circuits,
which would not conduct in the reduced
voltage condition (i.e. after a thyristor has
been triggered).

In the prototype, one particularly sensi-
tive thyristor was able to fire after another
had triggered. This was cured by increas-
ing the value of the resistor in series with
the Zener diode from 47 kilohms to 100
kilohms.

Fig. 1. Main circuit diagram for the Quiz Master's control console. No pin numbering has been given for the seven-segment,

common anode, display as this will depend on device used.
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CIRCUIT
DESCRIPTION

The circuit diagram for the Quiz
Master’s control console is shown in Fig. 1
and four contestant “‘key-pads’ in Fig. 2.
All identical key-pads are supplied from
the + 7-5V rail via the common resistor RS.
In the quiescent condition, no current is
drawn through RS by the thyristors,
CSR1-CSR4, because the gates are held
down to the OV rail by the 47k resistors
RI1, R13, R15, R17).

The anodes of all the l.ed.s (D19, D21,
D23, D25) therefore stand at +7-5V. How-
ever, when a “contestant” button (S3-S6)
is pressed a small current flows via the
relevant gate resistor and Zener diode
to provide a gate voltage to trigger the
thyristor. In this avalanche mode, current
flows through the common resistor RS, the
relevant light-emitting diode and thyristor
to the OV rail.

Once a thyristor has fired, the current
through this circuit is maintained. Conse-

HARTLEY
OSCILLATOR

The output pulse from the timer IC1 is
fed, via diode D17, to a Hartley audio
oscillator circuit formed by transistor TR
and its associated components. The basic
frequency of oscillation is determined by
the tuned circuit of tapped coi! L1 and
capacitor CS. The coil consists of about
600 turns of wire on a pot-core.

The basic frequency, determined by the
inductance of 1.1 and C5, serves for tuning
the audible tone of key-pad 1. When other
key-pads “‘capture” control of the game,
capacitors C6, C7 or C8 provide additional
shunt tuning (via the appropriate thyris-
tor) to produce individual musical tones
for each key-pad. These capacitors may be
selected on test to suit individual musical
taste.

To give a bell-like sound, the supply voit-
age pulse from the 555 is sustained briefly
by charging the electrolytic capacitor C9
via diode D17 and resistor R8. which, after

the positive-going supply pulse, discharges
through R8 and the collector of transis-
tor TRI1. This causes the sound to decay
slowly, the duration depending on the CR
time constant of C9 and R8. Diode D17 is
necessary to isolate the OV level of the 555
output pulse which would otherwise ter-
minate the sound abruptly, on its trailing
edge. by preventing the sfow discharge via
TRI.

ouTPUT

The output across TRI collector load
resistor R6 is directly coupled to the base of
output transistor TR2 by resistor R7. The
base current is limited by R7, which in turn
limits the quiescent collector current (4mA)
to conserve the battery.

Transistor TR2 is supplied via the col-
lector load LS! from the full supply rail.
When the circuit is active, the current drain
is about 60mA. This is only for the dura-
tion of the audio signal initiated by the
timer output.

R I

Bl b e

quently, it produces a voltage drop across

resistor RS of about three volts. (Applying

Ohm’s Law: V = IR = 30mA x 100 ohms
v

This means that there is insufficient volt-
age to trigger any of the other thyristors.
As mentioned, the 47V Zener diodes are
included in the gate supply lines to ensure
that no other thyristors will fire because of
circuit tolerances.

The question master’s seven-segment l.e.d.
display X1 is wired effectively in parallel
with the key-pad le.d.s, but the anode is
supplied via a current-limiting resistor R10
from the + 7-5V rail. The 16 diodes, D1 to
D16, serve to isolate the different display
segments that are common to two or more
of the key-pad numbers.

The CMOS 555 timer IC1 is wired
as a monostable circuit to provide a
short positive output puise to initiate the
audible tone oscillator when a contestant
presses a button. When a thyristor fires,
the negative-going level on the common
supply line is applied via C11 and pin 2 to
trigger IC1

The length of the positive-going output
pulse on pin 3 of IC1 is independent of the
time the button is held down and can be
varied by preset VRI1. Resistor R2, pre-
set VR1 and capacitor C1 determine the
duration (the time constant is calculated
from T = 0-64CR in Farads and Ohms).

Everyday with Practical Electronics

Fig. 2. Circuit arrangement for four contestant key-pads. The key-pads are wired
to two DIN plugs in pairs. (below) The completed Quiz Monitor showing two

prototype key-pads.
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Fig. 3. Stripboard component layout
and details of breaks required in the
underside copper tracks. Note that a
solder pin is used at the junction
point for RS, C10 and lead to SK1/3,
SK2/3.
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CONSTRUCTION fer according to the type used as several panel providing a good viewing angle for

The coil L1 consists of about 600 turns
(300+300) of fine (39s.w.g.) enamelled
wire, scramble-wound on a 25mm diameter
ferrite pot-core. The tapping should be
approximately at centre-point, but this is
not critical. After bringing out a loop of
wire for the centre-tap connection, con-
tinue winding in the same direction for the
second half of the coil.

Connecting the emitter of TR1, via resis-
tor R4, to the centre-tap makes the two
halves of the winding in anti-phase, the
correct condition for oscillation. If a pot-
core is not available, a suitable alternative
for L1 can be made by winding 500 plus
500 turns of fine wire on a 50mm length of
ferrite rod. Failing this, a centre-tapped
audio driver transformer can be pressed
into service for the coil.

MASTER
CONTROL

The Question Master’s control panel is
constructed on two pieces of 0-1in. matrix
stripboard. The main circuit components
are located on the larger piece of strip-
board (20 strips x 40 holes). The topside
component layout and the underside sol-
dered connections and breaks on the cop-
per strip side are shown in Fig. 3.

As seen in the front panel wiring dia-
gram, Fig. 5, the smaller stripboard (6
strips x 39 holes) is used to mount R10, the
limiting resistor to the common anode of
the seven-segment l.e.d., and the diode
matrix D1 to D16 that decodes the key-pad
signals one to four. This strip is mounted
on the rear of the front panel adjacent to
the seven-segment l.e.d.

Connections to the le.d. X1 will dif-
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types of common-anode display l.e.d.s are
advertised. If in doubt, about the pin-
ning, the segments can each be identified
by connecting a 9V battery with a one
kilohm resistor in series between the com-
mon anode (to battery positive) and one
of the other pins.

The question master’s circuit was housed
in an ABS Box (M1005), the sioping front

the display. The two 4-pin DIN sockets
SK1 and SK2 can be mounted on the back
panel. These should be marked 1, 2 and 3,
4 respectively to correspond with the con-
testants’ key-pad numbers. The speaker (or
earpiece) LS1 was only 1-75in. diameter so
this was glued to the back panel of the box
after drilling an array of small holes for the
sound output.

Components packed inside the control case.




COMPONENTS

QUIZ MASTER’S CONTROL

Resistors
R1, R3, R7 10k (3 off)
56k See

R4, R10 %(2)8(20\%) ‘§H©P
R6 Bk2 TALK

R8 1 Page
R9 33k
All 0-25W 5% carbon film

Potentiometer
VR1 470k skeleton preset
(vert.), linear

Capacitors
C1 1 tantalum bead, 35V

C2,C10,
C11 0u01 polyester (3 off)
C3 4u7 axial elect., 63V

C4,C8 Ou1 polyester (2 off)
C5,C6 0u02 polyester (2 off)
Cc7 0u05 polyester

Cc9 22y axial elect., 35V

Semiconductors

D1to D17 1N4148signal diode
(17 off)

TR1, TR2 BC109 npnsilicor
transistor (2 off)

1C1 555 timer i.c.

X1 7-segment l.e.d. display,
common anode

Miscellaneous
SK1,SK2  4-pin DIN sockets
(2 off)
S1 Single-pole on/off
toggle switch
S2 Min. push-to-break,
non-locking,
pushbutton switch
LS1 64 ohm speaker or
earphone insert
L1 Ferrite wound pot-coil
(approx. 600 turns,
centre tapped)
see text
B1 7-5V battery pack
(5 x AA cells)
Stripboard 0-1in. matrix, size 20 strips
x 40 holes, and 6 strips x 39 holes; plas-
tic case, size 150mm x 80mm x 50mm
( M1005 ). 8-pin d.i.l. socket, socket
to suit display X1; stranded connecting
wire; solder etc.

CONTESTANT’'S KEY-PAD
(multiply by number of
key-pads — max. 8)

Resistors
R11 47k
R12 47k to 100k (see text)

All 0-25W carbon film

Semiconductors

D18 BZY88 4V7 Zener diode

D19 5mm l.e.d., red

CSR1 C106 5A 400V thyristor

Miscellaneous

PL1 4-pin DIN plug, one per
two key-pads

S3 Push-to-make,
non-locking,

pushbutton switch
Plastic case, size approx. 120mm x
65mm x 40mm; le.d. mounting kit;
stranded connecting wire; stranded
figure-8 twin-flex for inter-linking units;
solder etc.

gﬁ%ﬁ:ciojfi/y £ 18. 5 o

(four key-pads) plus cases

QUIZ MONITOR §
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Fig. 5. Wiring to the rear panal mounted components of the control unit.

The battery box used in the prototype
housed four AA batteries. Although the
unit worked off a good 6V supply, it was
found that there was insufficient margin of
voltage for reliable operation. As a battery
holder for five cells was not readily avail-
able, a four AA and a single AA battery
holder were connected in series.

KEY-PAD

In the prototype model, each key-pad
circuit was mounted on a small piece of
stripboard (see Fig. 4 and photos) behind a
plastic panel screwed to a wooden block.
Rear of the contro/ ) o ~
unit showing the 1
two DIN input
sockets for the
key-pads.

Everyday with Practical Electronics, June 1993

The block was hollowed out slightly to take
the stripboard with the six circuit com-
ponents.

The key-pads could be small plastic
project boxes (approx. size 120mm x 65mm
x 40mm), but the heavier wooden bases
proved more stable on the table when
pushbuttons were thumped in the heat of
the contest. Felt pads under the blocks will
help keep down the noise and protect
table-tops.

About two metres of twin “‘figure-8" flex
was used to connect each key-pad to the
DIN plugs. This allows enough lead for the

.
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contestants to be spaced out opposite the
question master. The Quiz Monitor has
been successfully tested at a youth club and
also in the physics laboratory at Felixstowe
College.

QUESTION TIME

The circuit is simple to use, inexpen-
sive and reliable. Many other precedence
switches use several logic gates in each
key-pad circuit. This circuit uses only one
integrated circuit.

Once the “team” or “‘individuals™ have
been selected, up to eight persons or eight

teams, they are each given a key-pad which
they activate when they wish to answer a
question. In the case of a team event, an
individual can be elected to “punch™ the
answers button or the key-pad can be posi-
tioned so that all team members can reach
it.

When a question is put to the contest-
ants, the first person to press their answer
button *locks-out™ the other participants
key-pads until the question master accepts
the answer or *“‘opens it to the floor”. Even
if the contestant releases the pushbutton,
the key-pad l.e.d. remains on so that points

can be allotted, or deducted for a “false
buzz”.

The key-pad individual le.d.s indicate
which contestant has “captured” the ques-
tion, and the numerical display on the
question master’s console enables him to
locate quickly the “‘winning” contestant.
The seven-segment display is also useful for
any quiz where scores are allotted on an
individual basis.

To set you on your way to holding you
own *“*Quiz Night”, we include a collection
of “Roy’s Electronics Questions. Best of
luck. O

L

1.In a household electric circuit,
where should fuses and switches
be fitted? (a) in the neutral wire;
(b) in the live wire; (c) in the earth
wire; (d) in the library with a blunt
instrument!

2. Two 6-volt bulbs are to be lit from
a 12-volt battery. Should they be
connected in parallel or in series?

3. Two six-vdlt bulbs are connected
across a 12-volt battery, where in
the circuit can you put a switch?
(a) between the bulbs; (b) be-
tween the + battery terminal and a
bulb; (¢) anywhere in the circuit.

4, Circuit symbols are used to: (a) to
simplify drawings; (b) to show the
physical layout.

5. What is the unit of resistance? (a)
the watt; (b) the ampere; (c) the
ohm.

6. What current will flow through a
12-volt 24 watt car headlamp? (a)
0-5 amps; (b) 2 amps; (¢) 3 amps.

7.In a simple mains power supply,
what are the two other component
blocks after the mains transformer?

8. A transistor has a relay coil as its
collector load. What component
is used to protect the transistor
against reverse voltages? (a) a
capacitor; (b) a diode; (c) a
resistor; (d) a buffer.

9. What kind of switch is needed to
connect the car battery to the turn-
ing indicator lights? (a) a "make”
switch; (b) a 1-pole- changeover
switch; (c) a 2-pole changeover
switch.

10. What sensing device can switch on
a dusk-to-dawn street light? (a)
light-dependent resistor; (b) light-
emitting diode; (¢) optocoupler.

11.What does a bridge rectifier
provide? (a) direct current; (b)
full-wave alternating current; (c)
square-wave pulses.

12. What component is used to block
current in one direction? (a) a
diode; (b) a capacitor; (c) a surge
limiter.

13. What does a capacitor block? (a)
a.c. current; (b) d.c. current.

14. What is the unit of inductance? (a)
Farad; (b) Henry; (c) Ohm.

15. A 6-volt a.c. supply is connected to
a lamp in series with a diode. Will
the lamp be lit?

16. A 6-volt d.c. supply is connected
to a lamp in series with a diode.
Firstly, will the lamp be lit? (a)
Yes; (b) no; (c) possibly. Secondly,

——

what circuit change can be made if
the lamp is not lit? (a) reverse the
diode; (b) put the diode in parallel
with the lamp.

17.The colour-code bands reading
from one end of a resistor are
brown, black orange, what is its
value in ohms?

18.The ends of a rheostat are con-
nected across a 6V battery and the
slider is set to midpoint. Firstly,
what is the p.d. between both ends
of the rheostat? Secondly, what is
the p.d. between one end and the
slider?

19. An LDR is connected in series
with an led. in a low volt-
age circuit. Does the l.e.d. glow
brighter when a light is shone on
the LDR? Does the resistance of
the LDR increase or decrease
when light falls on it?

20. What instrument is wused to
measure potential difference? (a) a
voltmeter; (b) an ammeter: (c) a
wattmeter.

21. All the signals going into an NAND
gate are logic "ones”, what signal
will come out?

22. What sensor can be used to detect
an interrupted light beam?

23. What sensor can be used to detect
changes in heat?

24 A logic 1 into a NOT gate gives
what kind of signal out?

25. A logic 1 on any input of an OR
gate gives what kind of signal out?

26. If the output of an OR gate is wired
back to one input, when a logic
1 is applied briefly to another in-
put, what is the signal condition on
the output? (a) briefly logic 1; (b)
permanently latched to fogic 1; (c)
briefly logic O.

27. A burglar alarm protects two door-
ways with LDR sensors. What kind
of gate circuit is needed? (a) an OR
gate; (b) an AND gate.

28. What kind of sensor is needed to
detect the presence of smoke?

29. Bottles of milk on a conveyor belt
needed to be counted. What kind
of sensor could be used?

30. What three basic components are
needed to design a personal alarm
for an elderly person?

31. Never do this, but what electrical”
condition occurs if a switch is con-
nected directly across a battery? (a)
an open-circut; (b) a short-circuit:

32. What is the unit of power? (a) the
watt; (b) the volt; (c) the ampere.

—

ROY’'S ELECTRONICS QUESTIONS

33. What is the unit of capacitance? (a)
the henry; (b) the farad.

34. A resistance of 50 ohms is needed,
but you only have resistors of 100
ohms. How can you get 50 ohms?

35. A heater designed for use on 240V
mains has a resistance of 60 ohms.
What current will it take?

36. Two 6V, 36W bulbs are connected
in series across a 12V car battery.
What is the total power? (a) 72Wi;
(b) 36W; (c) 18W.

37. Twenty Christmas lights are strung
in series across the 240V mains.
As usual, one fails on Christmas
Eve. What voltage replacement is
needed? (a) 240V; (b) 12V; (c)
20V.

38. A fan must operate if it gets too
warm, or if someone desires fresh
air. What two input sensors are
needed?

39.Fans and heaters need large
amounts of current. What kind of
output device is suitable for
controlling them?

40. A 2V l.e.d. must operate through a
resistor from a 6V battery. Firstly,
what voltage needs to be dropped
across the resistor? Secondly, what
resistor is needed for the le.d. to
draw 20 mA of current.

41. A security lock uses a solenoid, a
coil of wire with an iron bolt in
it. What happens to the coil when
electricity flows through it?

42. Capacitors are two metal electrodes
with a thin insulating layer in be-
tween. What is this layer called? (a)
the plate; (b) the dielectric (c) the
sandwich.

43. A capacitor is colour-coded brown,
black, red. How many picofarads is
it? (a) 100p; (b) 1000p.

44. What is another name for a variable
resistor? (a) a shunt; (b) a poten-
tiometer.

45. You have to design an alarm to alert
a deaf person. What kind of output
device would be suitable?

46. A blind person needs to be sig-
nalled. What output device is
suitable?

47. The collector load of a transistor is
connected to the + 6V line. Is this a
pnptransistor or an npn?

48. A lamp is in the collector circuit
of an npn transistor. What kind
of signal on the base will make
the lamp work? (a) a positive-
going signal; (b) a negative-going
signal.
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Pupils of Felixstowe College being put to the test.

49. Semiconductors need to be
handled carefully;, what can
damage them? (a) static electricity;
(b) vibration.

50. Which connection of an le.d.
needs to be at the more positive
end of a circuit? (a) the anode; (b)
the cathode.

51.Two 5 microfarad capacitors are
connected in parallel. Which is the
total capacitance? (a) 10pF; (b)
2-5puF.

52. Two 1 microfarad capacitors are
connected in series. What is the
total capacitance? (a) 2uF; (b)
0-5pF.

53.0On an American airbase a step-
down transformer is needed to
provide 120V from the 240V mains
supply. If the primary turns are
5000 how many secondary turns
are needed? (a) 2500; (b) 10000.

54. A step-down transformer has a
turns ratio of 10:1. If 240V mains is
connected to the primary side,
what will be the potential dif-
ference measured across the
secondary side? (a) 2-4V; (b) 24V.

55. What instument is used for
measuring current flowing in a
circuit? (ay a wattmeter; (b) an
ammeter.

56. How should an ammeter be con-
nected to measure current flowing
in a component? (a) in series with
the component; (b) across it.

57. How should the -available voltage
of a battery be measured? (a) with
the circuit connected; (b) with the
circuit disconnected.

58. What are separate units that make
up a battery called?

59. What are the three legs of a transis-
tor called?

60. An OR gate followed by a NOT
gate is known as?

61. An AND gate followed by a NOT
gate is known as?

62. What is the advantage of a relay
over a transistor switch? (a) larger
currents or voltages can be
switched; (b) fast switching.

63.What is a relay? (a) a “make”
switch; (b) a mechanical switch
operated by an electromagnet.

64. Name two main advantages of a
transistor switch?

65. Name two disadvantages of a tran-
sistor switch?

66.A potential divider connected
across a 4-5V battery divides the
voltage into two parts. Firstly: what
voltage do the parts add up to?
Secondly: is the bigger voltage
across the bigger resistance?

67. Generally, a

sensor
its resistance when

changes
something
changes around it. Name two
sensors other than a switch.
68.What is a thermistor used to
measure? (a) pressure; (b) light,
(c) temperature.

69. What is a reed switch? (a) a switch
for a reading lamp; (b) a push-but-
ton switch; (c) contacts sealed in
glass and operated by a magnet.

70. A digital electronic system recog-
nises two voltage logic levels. What
are these?

71. What circuit is used with slow
rising waveforms (e.g.changes in
temperature or light) to switch over
logic levels at a set value? (a) a
transistor switch; (b) a comparator
circuit,

72. What does a NOT gate do to the
level on its input?

73. A Rain Sensor consists of a mesh
of parallel plates spaced close to-
gether. What happens when rain
drops fall on it?

74. When a burglar steps on to a
pressure pad momentarily an alarm
buzzer sounds. To make this buzzer
sound continuously we need? (a)
press-to-make switch; (b) a latch
circuit; (c) arelay.

75. The brightness of a bulb in the col-
lector load of a transistor needs to
be controlled. How should this be
done? (a) by varying the base cur-
rent; (b) by varying the collector
voltage.

76. Where does the main current flow
in a transistor? (a) base to collector;
(b) emitter to base; (c) collector to
emitter.

77. When there is no current flowing
into the base of a transistor what
is the resistance between collector
and emitter? (a) high; (b) low.

78. Name the three stages of an
electronic detector system.

79. Why do fluorescent lights affect a
light sensor?

80. It is only possible to draw a few
milliamps from a logic gate. What
extra stage can be added to be able
to drive, say, a light bulb? (a)
another logic gate; (b) a transistor.

81. A motor generally needs more cur-
rent than can be provided by one
transistor. Two transistors can be
wired so that one switches the
second and the motor shares the
combined collector current. What
is this arrangement called? (a) a
motorcade (b) a Darlington pair.

82. If a voltage to be measured is not
known, to which range should the

voltmeter be set? (a) highest V
range; (b) lowest V range.

83. What precaution should be taken
when measuring ohms in a circuit?
(a) use the low ohms range; (b)
switch off all voltage sources.

84. What precaution must be taken
when wiring electrolytic capacitors
in a circuit?

85. What component stores an electric
charge? (a) a capacitor (b) a diode.

86. A transistor can be used as a
switch. Name two other uses.

87. What instrument can be used to
look at the difference between A.C.
and D.C.?

88. What component can be used to
produce half-wave rectification?
(a) a bridge rectifier (b) a diode.

89. What device gives full-wave rec-
tification? (a) a Zener diode: (b) a
bridge rectifier (four diodes).

90. Do the laminations or core in a
transformer increase or decrease its
inductance?

91. Name two very good insulators
out of the following: mica, wood,
air, polystyrene, copper, ceramic,
manganin.

92. What substance makes the contact
in a tilt switch? (a) silver; (b) mer-
cury; (c) alcohol.

93.Is adry joint? (a) a bad connection;
(b) an arthritic conductor: (c) an
American campus that has run out
of Coca Colal

ANSWERS TO QUIZ
MONITOR QUESTIONS
1b; 2 series; 3c; 4a; 5c; 6b; 7
rectifier, smoothing (capacitor);
8b; 9b; 10a; 11a; 12a; 13b; 14b; 15
yes; 16c; a; 17 10000 ohms; 18
6V; 3V; 19 yes, decrease; 20a; 21
logic 0; 22 LDR; 23 thermistor;
24 logic 0; 25 logic 1; 26b; 27a; 28
LDR; 29 LDR; 30 battery; switch
(tilt); buzzer; 31b; 32a; 33b; 34
two 100 ohms in parallel; 35 4
amps; 36a; 37b; 38 thermistor;
switch; 39 relays; 40 4V, 200
ohms; 41 It generates a mag-
netic field; 42b; 43b; 44b; 45
flashing light; 46 buzzer; 47 npn;
48a; 49a; 50a; 51a; 52b; 53a; 54b;
55b; 56a; 57a; 58 cells; 59 emit-
ter, base, collector; 60 NOR
gate; 61 NAND gate; 62a; 63b; 64
fast switching, no moving parts
and cheap; 65 can be partly
on/off, easily damaged by high
voltages/currents; 66 4-5V, yes;
67 LDR, thermistor; 68c; 69c; 70
logic O (low), logic 1 (high); 71b;
72 invert it; 73 the drops lower
the resistance between plates;
74b; 75a; 76c; 77a; 78 input
sensor, processing, output; 79
the light switches on and off at
100 times per second; 80b; 81b;
82a; 83b; 84 connect right way
round to observe polarity; 85a;
86 amplifier, oscillator; 87 Oscil-
loscope; 88b; 89b; 90 increase;
91 mica; ceramic; polystyrene;

92b; 93a.
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New Technology
Update

ILICON On Insulator (SOI) technology
Sis much nearer being used for stan-
dard production i.c.s. It offers many ad-
vantages over ordinary techniques, espe-
cially as levels of integration rise and
more circuitry needs to be placed on in-
dividual chips. Using standard techniques
a number of problems have arisen. One is
a phenomenon called electron punch
through which occurs when junctions are
placed too close together on a base of bulk
silicon.

In addition the SOI structure means
that the levels of parasitic capacitance are
dramatically reduced to a level where they
can almost be ignored. This makes the
process an ideal choice for many high
speed applications. It can also be used for
combined signal devices which need both
r.f. and digital technologies.

One application where this type of i.c.
could find a large market is in equipment
for the new Global Positioning System
(GPS) which uses satellites to enable posi-
tion fixing to better than a few metres over
the whole surface of the earth.

Another advantage which SOI has to
offer is its ability to be run from low
voltage supplies. In view of the increasing
change to 3.3 voli logic in many of the
new pocket computers, SOI i.c.s could be
in great demand. Finally it has been found
that i.c.s manufactured using this process
can operate at much higher temperatures.

What Is S0I?

In a normal i.c. transistors and com-
ponents are grown directly into or onto
the bulk silicon using processes like diffu-
sion and epitaxial growth. This gives rise
to comparatively high levels of coupling
between the individual circuits and com-
ponents. To overcome this SOI involves
first growing a oxide layer onto the sub-
strate. Having done this a layer of silicon
is then deposited above the oxide layer.
The transistors and other components can
then use this layer.

Using this method much higher levels
of isolation can be achieved because the
silicon layer is isolated from the substrate
beneath, and the coupling to the bulk
silicon is very much reduced.

New Production
Techniques

For many years one of the main
problems associated with the production
of SOI has been the inconsistent wafer
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technology.

quality. However a new system using ion
implantation has been developed by Ibis
Technology Corporation and this has
managed to overcome many of the
problems. Using the system, wafers of up
to eight inches in diameter can be
fabricated, the size enabling the silicon
dioxide layer to have a much higher
degree of uniformity than was previously
possible.

The new ion implantation method uses
a parallel scanning beam system. This
removes many of the defects which were
previously present. The implantation it-
self is carried out at a temperature of 600
degrees C.

As a result of a much improved tem-
perature control system a thinner and
more uniform layer of oxide can be
produced — typically about a quarter of
the thickness which could previously be
obtained. Through-put has also been in-
creased. This has been accomplished by
using a higher beam current.

One of the disadvantages of SOI is that
the wafers cost about three times as much
as those used in the more standard tech-
nologies. Whilst this is a very significant
increase in material cost it is expected that
it can be recouped by the reduction in the
number of processes that are needed as a
result of the advantages of SOI.

Design Transfer

With the many advantages which SOI
has to offer the next stage is to convert
some of the existing i.c. designs over to
the new technology. Fortunately this
should not be too difficult because the
technolégy lends itself very well to
accepting existing designs from standard
silicon technologies. As a result the
development costs of transferring designs
onto the new technology should be
small.

Once designers realise that SOI chips
are commercially available it is expected
that their use will increase very rapidly
Increased performance and the compara-
tively small increase in cost should en-
courage many more users.

High Temperatures

One of the advantages of SOI is that it
can operate at very high temperatures.
Normally it is good design practice to
keep the running temperatures of devices
within reasonable limits. By doing this the
reliability of the equipment is improved.

One only has to look at normal
domestic electronic equipment to see
that any components which dissipate
reasonable amounts of power and get hot

are far more likely to fail than those which
run cool.

Nowadays temperatures of devices are
normally kept well below 100 degrees C
if at all possible. Anything approaching
this temperature would be treated with
suspicion in most design environments.

However there are some instances when
high temperature operation is required.
There are a number of instances in the
automotive industry as well as for some
military applications.

Up until now silicon i.c.s have only
been able to operate up to a maximum
temperature of about 200 degrees C. Now
a team of engineers in Belgium are inves-
tigating even higher temperatures using
SOL

The team have produced a range of
SOI chips from analogue amplifiers to
a variety of digital circuits which will
operate at temperatures in excess of 300
degrees C. Even though these high tem-
perature circuits are still being inves-
tigated it seems as though there will be a
fairly large market for them.

Whilst many of the applications may
not utilise their full temperature range.
SOI chips will be able to operate at higher
temperatures with a much greater de-
gree of margin than the standard silicon
products. This will greatly improve the
reliability of the equipment. A factor
which is very important for any military
equipment.

In another development. high voltage
SOI chips are being investigated. With
the general advance in ic. technology
the levels of integration on i.c.s are
rising quite rapidly. In some instances
this means much larger memories or
microprocessors. However another way in
which the level of integration can increase
is by placing new types of components
onto chips that had to be discrete
components before. One new requirement
is for high voltage i.c.s which contain all
the necessary drive circuitry.

This type of requirement is not at all
easy to fulfil. The small internal dimen-
sions within the i.c. do not lend them-
selves to high voltage operation

Using SOI researchers at Kawasaki in
Japan have made some major advances.
They have managed to produce 500 volt
devices on some 10um wafers. To achieve
this they have used a specialised type
of transistor called an insulated gate
bipolar transistor (IGBT). Development
of these circuits is in its early stages but it
promises to produce some very interesting
results.
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IMAURITRON TECHNICAL PUBLICATIONS

A selection from our range of Technical Books and Guides for the TV & Video Trade

TELEVISION EQUIVALENTS.  New Book lists Exact Equivalent for Many different Makes.  Order MP-150. £5.00

TELEVISION CHASSIS GUIDE. /dentify your TV chassis from the model number. Order MP-18. £5.00
VIDEO RECORDER & CAMCORDER EQUIVALENTS. Makes A - J. Order MP-217. £5.00
Lists all known models and their Equivalents. New 2 Volume Set. Makes K - Z. Order MP-218. £5.00
VIDEO RECORDER FAULTS Aepair Guide for Beginners. Know where to start looking! Order MP-5. £3.00
VHS VIDEO RECORDER PRINCIPLES Essential Theory an the Principles of operation of VHS Order MP-58. £3.00
CMOS DATABOOK  Detaited Specification on the 4000 Series with circuits. Order MP-10. £5.00
TTL DATABOOK. Dstailed Specification on the 7400 Series with circuits. Order MP-34. £5.00
TRANSISTOR EQUIVALENTS AND TESTING MANUAL. /ncludes Testing Procedurs. Order MP-24. £3.00
POWER SUPPLIES, STABILISERS & VOLTAGE REGULATORS. includes Circuits Order MP-9. £3.00
REMOTE CONTROL CIRCUITS - TV. Dozens of Remote Control Circuits for Colour TV's.  Order MP-167. £10.00
MANUFACTURERS EQUIVALENTS. Know which Makers Trade Names are the Same. Order MP-220. £3.00
VIDEO HEAD CLEANING KIT. Unigue Kit with Comprehensive Instructions on how to do it right. Order VHCK. £4.00
VIDEO TEST JIG. Aun the machine and gain access to the mechanics as well. Order VTJ. £15.00
SCART EUROCONNECTOR SYSTEM. Detailed Pinout Specifications of this interface. Order MP-21. £3.00 |
SWITCH MODE PSU IC TYPE TDA-4600. Comprehensive Details of this popular TV PSU IC. Order MP-37. £6.00
TELETEXT REPAIR MANUAL. Covers the SAA range as used in many Sets. Order MP-38. £6.00
P.C. HARD DISC DRIVE REFERENCE MANUAL. Specifications of Hundreds of Hard Discs. Order MP-84. £5.00
CITIZENS BAND RADIO CIRCUITS MANUAL. Covers Dozens of popular models. Order MP-40. £10.00
RECORD PLAYER SPEED DISC. Lets you accurately align any turntable speed. Order MP-8. £1.00
CITIZENS BAND RADIO DATA REFERENCE BOOK. Technical Specifications of C.5. iC's. Order MP-165. £5.00
TELEPHONE CODE LOCATION GUIDE. Find the Town from the Phone Codé. Order MP-19. £5.00
VALVE AMPLIFIERS CONSTRUCTION MANUAL. Full Building Details for Vintage Buffs.  Order MP-173. £5.00
VINTAGE WIRELESS SERVICING. 2 volume set covers Vintage Servicing in detail. Order MP-22+35. £6.00

OFFICE EQUIPMENT EQUIVALENTS. Complete Cross Reterence for all Photocopier or Fax. Order MP-200. £6.00
REEL TO REEL TAPE RECORDER SERVICING. Details on Reel Servicing for Collectors. Order MP-201. £5.00

ERVICE MANUAL

WE HAVE THE MOST COMPREHENSIVE LIBRARY OF SERVICE MANUALS AVAILABLE ANYWHERE
From the Earliest Valve Wireless to the Latest Video Recorder. Originals or Photostats as available.
Colour Televisions, Video Recorders, Test Gear, Audio, Computers, in fact practically anything.

If you need a Service Manual, Give us a call.

MAURITRON PUBLICATIONS (EPE) @ arser pus s235pre)

8 Cherry Tree Road, one your Credit Card Order (M=
Chinnor, OXfOI‘dShiI‘é, E thor /myfnedciatedl;gspgtgld
OX9 4QY |
Tel- (0844) 351694 Fax- (0844) 352554

Many new Titles coming soon - Write or Phone for your FREE catalogue.

g J
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Special Feature

FUZ22ZY LOG
EXPLA/NE

ROSS BANNATYNE —

Many consurner products, ncluding
camcorders, washing machines and even
cars, are now being sold with a fuzzy logic
“sticker”, Here we explain the basic
principles of fuzzy and its advan tages.

technology of the nineties. The reason for which is very

simple; user-friendliness is reaching new levels of simplicity
and-the order of the day is to optimise human interface where at all
possible - hence the new generations of pen-based computing and COLD  CooL _ waRM 0¥
voice recognition products Fuzzy addresses many such applica-
tions perfectly as it resembles human decision making with an |
ability to generate precise solutions from uncertain or approximate

FUZZY LOGIC is quickly establishing itself as the top growth "

information DEGREES
FARENHE | GHT
FUZZY SET THEORY —
Fuzzy Set Theory was formalised by Professor Lotfi Zadeh at Vi 50 ¢ i it
the University of California in 1965. What Zadeh proposed is very
much a paradigm shift that first gained acceptance in the Far East
and its successful application has ensured its adoption around the
world. ; ; ;
A paradigm is a set of rules and cegulations Hhich defies Z%mi. Bivalent sets to characterise the temperature of a
boundaries and tells us what to do to be successful in solving .
problems within these boundaries. For example the use of transis- illustrates bivalent sets to characterise the temperature of a room.
tors .instead of vacuum tubes is a paradigm shift — likewise the The set descriptors are given as cold, cool, warm and hot (as we
development of Fuzzy Set Theory from conventional bivalent set would use to describe such phenomenon as heat).
theory is a paradigm shift The most obvious limiting feature of bivalent sets that can be
Bivalent Set Theory can be somewhat limiting if we wish to des- seen clearly from the diagram is that they are mutually exclusive -
cribe a “humanistic” problem mathematically. For example Fig. 1 it1s not possible to have membership of more than one set (opinion
TSI I g e ——— would vary widely as to whether 50 degrees Fahrenheit is “cold”
!-' s > 1 / e e 3 or “cool™ hence the expert knowledge we need to define our system
" is mathematically at odds with the humanistic world). Clearly it is
—— - not accurate to define a transition from a quantity such as “warm”
e to “hot™ by the application of one degree Fahrenheit of heat. In

the real world a smooth (unnoticeable) drift from warm 10 hot
would occur.

This natural phenomenon can be described more accurately by
Fuzzy Set Theory. Fig. 2 shows how fuzzy sets quantifying the
same information can describe this natural drift. This is done by

W
|
l

coLo cooL WARM HOT

0-§

DEGREES
FARENHEIGHT

—

30 50 60 80 100
New generation of Sharp microwave ovens (now available
in Japan) employ fuzzy logic to recognise food and dish ; =
types and cook to optimum conditions. Fig. 2. Fuzzy sets quantifying the temperature of a room.
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CONTROLLER

L

TEMP
SENSOR

Fig. 3. Room temperature controller illustration.

using overlapping sets. Complete membership in one particular set
is given as unity (as with bivalent set theory), however it.is possible
for a particular value to have membership of more than one set.
For example at a temperature of 50 degrees F, there is a degree of
membership of 0-5 in both the cold and the cool sets.

As the temperature increases, membership of the “cool” set be-
comes greater as we drift from *‘cold” and the set mathematics
weighting increases proportionally. In this example triangular sets
are used as the triangle provides an excellent approximation to the
Normal Distribution curve - the optimum mathematical descrip-
tion of a natural phenomenon like heat. Likewise the shape of the
“*fuzzy sets”’ can be adjusted to best suit the quantity which is being
described.

TEMPERATURE
CONTROLLER EXAMPLE

One of the reasons for the increasing popularity of fuzzy is that it
offers a very simple, intuitive way for an engineer 10 describe
a complex problem using the design methodology of fuzzy set
theory. The following example of a simple temperature controller
illustrates how the basic concepts of fuzzy logic can be applied to
an engineering application. The controller is illustrated in Fig. 3.

This example employs a sensor to detect room temperature
which generates an input to a controller which in turn applies a
control force to adjust the heater fan speed. The room temperature
controller example is precisely the type of problem which fuzzy is
best applied to; therein exists a tolerance for imprecision in the
solution which can be exploited casily.

A conventional thermostat circuit operates as a simple on/off
switch. The “‘cut-off’* temperature could be selected at which the
heater is activated when the actual ambient temperature falls
below that level. Fig. 4(a) illustrates the operation with the cut-off

4

The new CX6 camcorder from Mitsubishi employs fuzzy
logic to provide automatic operation.
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set at 65 degrees F — when the temperature reaches this level the
heater is turned off. This conventional set-up leads to the tempera-
ture in the room being excessively warm or cool as a result.

FUZZIFICATION

The fuzzy controller, illustrated in Fig. 4(b), incorporates the
grey or “fuzzy™ areas where the definition of cold/cool/warm/hot
is less clear and more open to interpretation. Temperature ranges
are considered as overlapping — 65 degrees F is described as 60 per
cent warm and 20 per cent cool (this is known as “*Fuzzification™).

The triangular shapes are known as membership functions; these
are defined for the output variable (fan speed) as well as the input,
room temperature. A fuzzy logic controller is similar to a conven-
tional controller in that it accepts inputs, performs some calcula-
tions and generates an output value — this process'is known as the
Fuzzy Inference Process. There are three steps (shown in Fig. 5):

1. Fuzzification — crisp input values are translated into fuzzy
values.

2. Rule Evaluation - fuzzy output truth values are computed.

3. Defuzzification - fuzzy output is translated into a crisp value.

STEPRP ONE

Step one, fuzzification, involves defining the range of values over
which our membership functions are characterised. This infor-
mation is imparted from the applications engineer and can be
modified or turned to adjust the system easily. Fig. 4(b) shows a
possible configuration. The labels such as ““cool” and “warm” are
chosen to allow the system to be described in the most intuitive
terms possible.

STERP TWO

Step two, rule evaluation, involves defining the rules which are
simply expressions governing the required relationship between the
input and output variables in terms of the membership functions.
The temperature regulation by the controller is based on how the
ambient temperature value is positioned with respect to the mem-
bership function ranges and the rules. This example could be
defined by rules such as:

Rule one - If temperature is “"cold” then fan speed “*fast™

Rule two - If temperature is “‘cool” then fan speed is “quick™

Rule three — If temperature is “warm’™ then fan speed is

“medium™

Rule four - If temperature is **hot ™’ then fan speed is “*slow™

Clearly this is a very simple example with only one input so a
limited number of possible rules will exist. Where there are more

(a) COLD  COOL  WARM HoT
DEGREES
FAREHEIGHT
—
30 s 60 80 100
(b}
COLD  COOL WARM HOT
'
o5 / X DEGREES
/ \/ FAREHEIGHT
0 _b-

0 50 60 80 100

Fig. 4(a). Conventional thermostat system. (b) Fuzzy system.

RULE
FUZZIFICATION  EVALUATION DEFUZ ZIFICATION

,”%

Fig. 5. The Fuzzy Inference Process.
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Fig. 6. Calculating the “centre of gravity " point.

input variables (say humidity was a consideration) we can use the
““and™ statement:

Iftemperature is “cool” and humidity is “high™ then fan speed is
“fast”

Steps one and two perform a very straightforward function.
They break down the problem into a discreet number of rules or
decisions. One advantage of using fuzzy logic is that in order to
bbtain a satisfactory solution (that is a solution which exploits
whatever tolerance exists in the output) it is not necessary to define
all combinations of possible rules. A solution which has an accept-
able degree of accuracy in it can be obtained from defining only a
portion of the possible rule base. Likewise where ultra-accurate
results are required, additional membership functions (hence rules)
may be concentrated.

Thus a trade-off is made which enables an engineer to select
which rules are required 1o optimise the solution. Fuzzy logic
provides a formal framework to determine the decisions which
must be made and may be avoided, which doesn"t require the
experience and applications specific knowledge that conventional
algorithm optimising techniques rely on

The diagram shown in Fig. 4(b) illustrates the fuzzification step
where crisp input value 65 degrees F is translated to a truth value
of 0-6 in the set “‘warm’’ and 0-2 in the set “‘cool” During the rule
evaluation step, the entire set of rules is evaluated and some rules
may “fire”. For the four rules given above, only the rules defining
temperature warm and cool will be active. Rule number 2 will have
a degree of truth of 0-2 and rule number 3 will have a degree of
truth of 0-6 (for the input temperature of 65 degrees F). Rules
number | and 4 will each have a degree of truth of zero. As the
input temperature changes, the degree of truth of each rule will
alter.

STEP THREE

Step 3, Defuzzification, combines the truth values of each of the
rules and uses one of several techniques to produce a crisp output
value. Fig. 6 illustrates the membership functions of the output fan
speed with truth values applied (the shaded region). Using a defuz-
zification method known as “‘centre of gravity”, the COG point in
the shaded region is calculated at 55 r.p.m. (by integration).

ADVANTAGES
OF FUZZY LOGIC

The output fan speed is determined without the necessity of
defining equations or mathematical relationships between inputs
and outputs. Memory-hogging look-up tables are also avoided.
The temperature controller example with one input Is very simple
but the principles are equally applicable to more complex systems.
Tuning the membership functions is simple and has an effect only
on the desired area of control.

In a conventional solution defined with equations, it is difficult
to adjust problem areas without affecting the entire system. The
most appealing advantage to the Engineer however, is that when a
system does become difficult to define using conventional methods
of mathematics (perhaps there are many inputs whose interaction
with each other and the output are uncertain) the Engineer can
describe in humanistic terms the relationship between the variables
in the system in order to generate the desired outputs.

As well as providing this “high level language"” which allows
engineers of different disciplines to communicate, due to the tech-
nique where only the rules which are required to generate par-
ticular outputs need be selected, fuzzy is a very efficient and highly
non-linear method of mapping input/output structures using a
minimum of code and in a very robust manner.

Designers are turning to the fuzzy methodology as design com-
plexity is simplified. It typically takes only a few rules to des-
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cribe systems that may require complex mathematics and software
routines - in particular non-linear systems. As development effort
is a function of design complexity it follows that time to market is
reduced significantly The adoption of fuzzy has given many com-
panies a competitive edge in terms, of time-to-market for products
(not to mention the prestige of a “fuzzy logic™ decal).

APPLICATION AREAS

Most of the success that has been attributed to fuzzy logic has
been enjoyed by manufacturers in the consumer segment;
washing machines, refrigeration, camcorders and such like have
all been widely publicised as “fuzzy™ products Fuzzy is now a
standard design methodology for Engineers operating in an
embedded control environment (using a microcontroller with
software). The software option is by far a more flexible and
cost-effective option than custom hardware which has also
appeared on the market.

Without exception, automotive manufaciurers and suppliers are
investigating and in many cases already utilising fuzzy control in
cars. Engine management, ABS, climate control. automatic trans-
mission. adaptive suspension, cruise control and navigational sys-
tems are among the embedded control areas that have been given
the tuzzy treatment. Particularly clever “adaptive’ systems are al-
ready being used in which membership functions are tuned in real-
time to suit particular characteristics of the driver/road 10 optimise
the ride

Some of the most spectacular (in a financial sense) systems that
have been based on fuzzy logic have been open-loop expert sys-
tems in the world of finance. Already a system has been developed
1o model uncertainty in market trends and risk analysis to make
buy/sell decisions on the stock market.

THE FUTURE

It must be borne in mind that however many applications fuzzy
has been incorporated in already, we are looking at a new technol-
ogy which should be considered under-utilised in terms of the ex-
panse of possible application areas where it has not yet been con-
sidered. One estimate claimed that by the year 2000 inore than 90
per cent of the embedded control market would employ fuzzy logic
in some format (software or hardware), Signs are already that the
significant growth indicates this is likely.

Fuzzy logic is only one of a whole range of emerging tech-
nologies which are at the forefront of the user-friendly revolution.
Artificial neural networks have already been used in conjunction
with fuzzy to offer more powerful solutions and their mutual
coexistence will be a further development in the coming decade.

DEVELOPMENT TOOLS

Getting started in fuzzy logic is easy. There already exists a
number of commercially available development tools which run on
PC’s to support the design of membership functions and rules.
Motorola offer freeware which includes a graphical interface and
kernels which will generate source code (from the fuzzy logic)
which can be used with their standard range of HCOS and HCI |
microcontrollers,

At the top end of the market in development tools, Aptronix
offer a professional software development kit (Fuzzy Inference
Development Environment) which provides a complete package
for using fuzzy logic. This system provides software which also
supports simulation and advanced debugging features.

The Mitsubishi Galant V6 2-0 litre 24 valve saloon fitted with
a 4-speed automatic transmission using a fuzzy logic intel-
ligent control system.
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HART AUDIO KITS-YOUR VALUE FOR
MONEY ROUTE TO ULTIMATE HI-FI

HART KITS gjve you the opportunity to build the
very best engineered hifi equipment there is,
designed by the leaders in their field, using the
best components that are available

Every HART KiT is not just a new equipment ac-
quisition but a vailuable investment in knowledge,
giving you guided hands-on experience of modern
electronic techniques

In short HART is your 'triend in the trade’ giving
you, as a knowledgeable constructor, access to
better equipment at lower prices than the man in
the street.

You can buy the reprints and construction manual
tor any kit to see how easy it Is-to build your own
equipment the HART way. The FULL cost can be
credited against your subsequent kit purchase.
Our list will give you fuller details of all our Audio
Kits, components apd-special offers.

AUDIO DESIGN 80 WATT POWER AMPLIFIER.

This fantastic John Linsley Hood designed
amplifier is the flagship of our range, and the ideal
powerhouse for your uitimate hifi system. This kit
is your way to get EK performance for a few tenths
of the costl. Featured on the front cover of
'Electronics Today International’ this complete
stereo power amplifier offers World Class perfor-
mance allied to the famous HART quality and ease
of construction. John Linsley Hood's comments on
seelng a complete unit were enthusiastic:- "The
external view Is that of a thoroughly professional
plece of audio gear, neat elegant and functlonal
This impression is greatly reinforced by the
internal appearance, which is redolent of quality,
both in components and in layout.” Options
include a stereo LED power meter and a versatile
passive front end giving switched Inputs using
ALPS precision, low-noise volume and balance
controls. A new relay switched front end option
also gives a tape input and output facility so that
for use with tuners, tape apd CD players, or
indeed any other 'flat’ inputs the power amplifier
may be used on Its own, without the need for any
external signal handiing stages. 'Slave’ and
'monobloc’ versions without the. passive input
stage and power meter are also available. All
verslons fit within our standard 420.x 260 x 75mm
case to match our 400 Series Tuner range. ALL six
power supply ralls are fully stabilised, and the
complete power supply, using a toroidal trans-
former, is contained within a heavy gauge
aluminium chasslis/heatsink fitted with IEC malins
input and output sockets. All the circuitry is on
professional grade printed circuit boards with
roller tinned finlsh and green solder resist on the
component ident side, the power amplifiers
feature an advanced double sided layout for
maximum performance. Al wiring in this kit is pre-
terminated, ready for instant use!

RLH11 Reprints of latest articles...

K1100CM HART Construction Manual..

.£1.80
.£6.50

LINSLEY HOOD 1400 SERIES

ULTRA HIGH-QUALITY PREAMP
Joining our magnificent 80 Watt power ampiifier
now is the most advanced preamplifier ever of-
tered on the kit, or indeed made-up marketplace.
Facilities include separate tape signal selection
to enable you to listen to one programme while
recording another, up to 7 Inputs, cross record-
Ing facilities, class A headphone amplitier, can-
cellable 3-levei tone controls and many other use-
ful functions, all selected by high quality relays
For tull details see our list.

LINSLEY HOOD "SHUNT FEEDBACK' R,|.A.A.
MOVING COIL & MOVING MAGNET
PICKUP PREAMPLIFIERS

Modern, ultimate sound systems are evolving
towards built-in preamplifiers within or near the
turntable unit. This keeps noise pickup and treble
loss to a minimum. We now offer two units, both
having the sonically preterred shunt teedback
configuration to give an accurate and musical
sound, and both having the ability to use both
moving magnet and moving coil cartridges.

Kit K1500 uses modern Iintegrated circuits to
achieve outstanding sound quality at minimal cost.
The very low power requirements enable this unit to
be operated from dry batteries and the kit comes
with very detalled Instructions making it Ideal tor the
beginner. K1500 Complete kit with all components,
printed circuit board. full instructions and fully
finished case. £67.99
Instructions only. .£2.80
Kit K1450 is a fully discrete component implementa-
tlon of the shunt feedback concept and used with the
right cartridge offers the discerning user the ul-
timate in sound quality from vinyl disks. Can be
fitted inside our 1400 Preamp, used externally or as
a standalone unit. It has a higher power require-
ment and needs to be powered from our 1400 Series
preamplifier or its own dedicated power supply
K1450 Complete kit of board mounting parts for
discrete component RIAA preamplifier .£61.06
1500/2-8 Case to suit, including Hardware.......
K1565 Power Supply In matching case. Features
shielded toroidal transformer and upgrade path to
full preamp power supply. £79.42

LINSLEY-HOOD SERIES SUPER HIGH QUALITY
FM TUNER

This ultra high quality, fully analogue, tuner system
is the ideal companion to the 80W Audio Design
Amplifier In any ultimate hi-fi setup, with case size,
front plate layout and even control pitches unified
for stacking. Like the 80W Audio Design Amplifier
this is your route to ultimate performance at in-
credibly modest costt Novel circuit teatures include
ready built pre-aligned front end, phase locked loop
signal demodulation, with a response down to DC,
and advanced sample and hold sterec decoder.
Together these features make a tuner which sounds
better than the best of the high-priced exotica but,
thanks to HART engineering, remains very easy
to bulld and set up. If you want the very best in
real Hi-Fi listening then this is the tuner for you.
AH components are seiected to give the very best
sound quality so this tuner is not cheap, but in terms
of its sheer sound quality it is incredible value for
money. Further detaiis are in our fully iilustrated
lists.
K400FM, total.cost of all parts is £211.90, Our Spe-
cial Discount Price for complete Kit only........£169.52
Don't forget you can buy the construct manual
and reprints to see how easy it is and the cost will
be credited IN FULL when you buy your kit.
RLHS Reprints of 3 articles covering the
FM tuner... o £2.70
INS400 Construction Manual £4.90

SANYO DENKI ‘Step-Syn' STEPPER MOTORS
1.8 Deg 3.3V 1.1A 4-wire Type 103-775-2040. Size
56.5mm Dia. 40mm long with 0.9 x %' shaft. Ex
new equipment only.. .£3.00

TOKO NT3302 MANUAL FM TUNERHEAD
A very compact and economically priced capacitor
tuned Fm front end with AM tuning capacitors and
trimmers incorporated. A current consumption of
less than 18mA at 9V makes it suitable for static or

Send or 'phone for your copy of our List (50p) of these and many other Kits & Components. Enquiries from Overseas
customers are equally welcome, but PLEASE send 2 IRCs if you v:Z.. a list sent surface post, or 5 for Airmail.

Ordering is easy. Just write or phone your requif

to sample the friendly and efficient HART

service. Payment by cheque, cash or credit card. A telephoned order with your credit card number will

get your order on its way to you THAT DAY

Please add part cost of carriage and insurance as follows. -INLAND Orders up to £20 - £1.50
Orders over £20 - £3.50 Express Courler, next working day. £10 (For satety all computer parts
sre only sent by courier) OVERSEAS — Please see the ordering information with our lists.

portable uses. RF stage is mostet with bipolar oscil-
fator and mixer. Power gain is 25dB, Image rejec-
tion 45dB. Overall size; exciuding tuning shaft and
gears is 67 x 51.9 overall height is 55.7, tuning shaft
is 32.7 above PCB surface when unit is mounted.
Toko NT3302 Variable Capacitor tuned
FrontEnd........ -
INF315 Data Sheet wnth full spec and cnrcult
diagram......

STUART REEL-TO-REEL TAPE RECORDER
CIRCUITS
Complete stereo record, replay and bias circuit
system for reel-to-reel recorders. These circuits will
give studio quality with a good tape deck. Separate
sections for record and replay give optimum perfor-
mance and allows a third head monitoring system
to be used where the deck has this fitted. Standard
250mV input and output levels. Ideal for bring-
ing that old valve tape recorder back to life.
Suitable stereo heads are in our head list. This
basic kit is suitable for advanced constructors
only.K900OW Stereo Kit with Wound Coils and Twin
Meter Drive... .£123.93
RJS1 Reprints of Original Descriptive Articles..£3.60

LINSLEY-HOOD CASSETTE RECORDER
CIRCUITS

Complete record and replay circuits for very high
quality low noise stereo cassette recorder. Circuits
are suitable for use with any high quality cas-
sette deck. Switched bias and equalisation to cater
for chrome and ferric, tapes. Very versatile, with
separate record and play circuits and easy to as-
sembie on plug-in PCBs. Complete with full Instruc-
tions. Complete Stereo Record/Play Kit...........£62.58
VUMeterstosuit..................... . ..{Each) £3.99
RLH1 & 2 Reprints of original Articles...... £2.

HIGH QUALITY REPLACEMENT
CASSETTE HEADS

£2.99
.35p

Do your tapes lack treble? A worn head could be the
problem. For top performance cassette recorder
heads should be replaced every 1,500 hours. Fitting
one of our high quality replacement heads could
restore performance to better than new!. Standard
inductances and mountings make fitting easy on
nearly all machines (Sony are special dimensions,
we do not stock) and our TC1 Test Cassette helps
you set the azlmuth spot on. As we are the actual
importers you get prime parts at lower prices, com-
pareour prices with other suppliers and see! All our
heads are sultable for use with any Dolby system
and are normally available ex stock. We also stock a
wide range of special heads for home construction
and industrlal users.

HCB80 NEW RANGE High Beta Permailloy Stereo
head. Modern space saver design for easy fitting
and lower cost. Suitable for chrome metal and ferric
tapes, truly a universal replacement head for every-
thing trom hi-fi decks to car players and at an
incredible price tool............. ~E11.70
HRP373 Downstream Monitor
Stereo Combination Head..........
HC15 Special Offer of Standard
Quality Stereo R/P Head with

slight face scratches... s
HQS551A 4-Track RECORD & Play
Permalloy Head for auto-reverse car
players or quadraphonic recording..........
HM120 Standard Mono R/P Head..

H524 Standard Erase Head.........

H561 Hi Field Erase Head for METAL Tapes
SM150 2/2 (Double Mono) DC Erase Head
HQ751E 4/4 True 4-Track Erase Head

REEL TO REEL HEADS
999R 2/4 Record/Play 110mH. Suits Stuart
Tape Clircuits.......
998E 2/4 Erase Head 1mH Unlversal
Mount. Suits Stuart.........

TAPE RECORDER CARE PRODUCTS
DEM1 Mains Powered Tape Head
Demagnetizer, prevents noise on playback
due to residual head magnetisation.
DEM115 Electronic, Cassette Type,
demagnetizer...........

£53.90

.3 for Only £4.80

£8.75
£3.44
£1.90
.£3.49

£13.34

QUALITY
AUDIO KITS

24 hr. SALES LINE |ALLPRICES

(0691) 652894
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Teach-In '93

with Alan Winstanley
and Keith Dye B.Eng(Tech)AMIEE

Part 8

Teach-In ’93 continues a tradition of offering 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.

OMMUNICATION: something (as

information) conveyed in writing,

speech or signals - so our com-
puterised thesaurus tells us. This definition
could actually have been written with the
GCSE student in mind. We have shown
how “information” can be represented in
electronic systems by a signal, which itself
can either be an analogue wavy line or a
crisp on-off digital logic state. If we use a
suitable input transducer; it is possible to
convert “information” like temperature or
light into an electrical signal which can
then be processed by an electronic system
to fulfil a particular purpose.

Output transducers are also available
which can be driven from analogue or
digital systems without difficulty. These
devices could perform electromechanical
functions, e.g. a relay or motor, or alterna-
tively in the case of buzzers or lamps, are
a means of communicating with human
beings — the System Users.

We have to interface the various parts of
the system (j.e. the subsystems) together so
that the information “written” by one sub-
system is compatible with the “reading”
requirements of the next. Broadly speak-
ing, logic systems have no probtems in this
respect because each gate or logic func-
tion recognises a 1" or “0" providing that
the same logic family is used throughout
the system; analogue systems however
need some design thought to ensure that
the electronic signal generated by one
subsystem can be processed effectively by
a subsequent block of the system.

SYSTEMS

Communications concerns

button in a computer data transmission
system. The information gathered then has
to be converted into a suitable form of
electrical signal using an encoder (don't
worry about the jargon — see later) before
the information is in a suitable state for it to
be transmitted over a distance to the
receiver.

At the receiving end of things, the infor-
mation has to be decoded before it can be
processed and used to drive an output
device (like a loudspeaker, in the case of a
radio system). Every communications sys-
tem has a medium through which the
information has to be transmitted. The
medium is the “stuff’ through which the
information passes from the transmitter on
its way to the receiver. Some “baby lis-
teners” or wireless intercoms encode the
speech signal into a form which can be
transmitted through the medium of the
ring mains. It can be received by a similar
unit sharing the same electrical ring mains.

In the case of a radio system, the
broadcasting station can transmit informa-
tion either through the atmosphere or a
vacuum like outer space. Either medium is
effective. Radio signals can actually be
bounced off certain layers of the atmos-
phere so that they can be received further
round thé Earth.

A telephone system will often trans
mit information through overhead or un-
derground copper wires or, as we will
demonstrate later, through optically-based
systems which use light as the information
carrier. A complex communications sys-
tem will use a combination of several forms
of media, as technology permits. Now for
some history lessons.

MORSE

Samuel Finley Breese Morse Esq,
created the Morse Alphabet in America
during the mid 1800’s as the basis of a
simple communications system, where
each letter was represented by a group
of “dots” and “dashes”. An operator
manually translated or encoded a mes:
sage into these pulses by tapping a Morse
key, letter by letter. A simple electrical
pulse was transmitted down through the
medium of a wire to the receiving station
where it caused a tapping sound on the
receiving apparatus, producing long or
short intervals. Another operator decoded
this noise, like a clattering relay, and wrote
down the message. We can only guess
what things were like when his pencil
broke!

In the late 1800’s, crude attempts were
made by engineers to transmit Morse code
by a system of radio telegraphy - sending
Morse code in the form of radio wavesto a
receiver located several miles away, rather
than using copper wires as the transmis-
sion medium. it was Marconi who success-
fully transmitted a brief burst of Morse code
across the Atlantic Ocean in 1901 using
radio waves, but the quality of transmis-
sion across such a distance was so poor
as to render the system of little use
until amplification techniques could be
perfected. Dr. Crippen had the dubious
honour of being the first criminal to be
apprehended (in 1910) as a result of a
transatlantic transmission, using ship-to-
shore radio.

At this juncture we should point out that
it is completely impractical to construct

a radio transmitter of any
form on the Mini Lab, and it

the transmission and reception

of this information. Fig. 8.1 is a is illegal and potentially dan-
block diagram which contains gerous to I?sserrrble and huse
| i of one yourself unless you have
:I c%];r::rsm?::nﬂn: Iesr;:setr;t; - S — ol 1= % suitable experience and have
remember that such diagrams S——T passed the appropriate Radio
depict the general flow of AmateHr examinations. Badly
information, not an actual made “home-brewed” transmit-
electrical current or signal. The OECODER ters could cause widesprea@
latter is only of interest at circuit DEMODULATOR interference with regular radio
diagram level. signals, or worse, could interfere

The information source is with essential emergency serv-
the point at which information ices’ radio broadcasts. We wiil
or data is collected. This will ouTPUT certainly explore radio recep-
utilise an input transducer such | Fig. 8.1. Block diagram of a communications ki tion systems — but transmitters
as a microphone in an audio | system. will not be described in any
system, or perhaps a keyboard depth at all.
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even better, use a d.p.dt switch
wo 470w instead).

EMWA{] Obviously this arrangement is

very primitive. The quality of trans:
s S0 kHz RANGE LSt mission is determined by the length
NC. 8 of the wire, its cross sectional area
(@ smaller CSA has a higher
resistance) and the integrity of all
the connections. A poor joint
somewhere may result in loss of
information, and further losses will
occur if an excessive cable length is

RESET MINI-LAB

555 TIMER

ov ov

Fig. 8.2. Simple Morse practice oscillator.

used, because its higher electrical resis-
MORSE PRACTICE tance is bound to degrade the signal. We
OSCILLATOR will look at more advanced communication

systems later on.

RADIO SYSTEMS

Man’s natural desire to communicate
has ultimately resulted in our directing
coded signals into outer space, with a view
to establishing contact with any extrater-
restrial life forms - an idea which would
have been deemed completely absurd one
hundred years ago when the pioneers of
electricity like Fleming, Hertz (and Marconi)
were engaged in their crude experiments.
We only hope an alien doesn't reply!

Physicists will know of the principles
of the electromagnetic spectrum: the

A simple Morse practice oscillator is
shown in Fig. 8.2. This uses the Mini Lab
555 Timer, set to oscillate at an audio
frequency (use the 50kHz range). The
output drives the Mini Lab loudspeaker
which is unhooked from the Audio
Amplifier. When the reset terminal is at OV,
the audio tone is inhibited, so by using a
normally-closed push switch, pressing the
switch will produce a note. Use the switch
like a Morse key to generate code. We
show the Morse code in Table 8.1, for you
to have some fun with.

An experimental two-way Morse com-
municator is shown in Fig. 8.3. Again the
555 Timer is utilised as an audio oscil-

8.4. Radio waves, like all electromagnetic
(e.m.) waves, travel at the speed of light,
literally, which is 3 x 108 metres/second or
300,000 kilometres per second.

At a given frequency f, the wavelength in
metres is:-

A =3 x 108/f(Hz) metres

In other words A X f=3x 108.

If BBC Radio One broadcasts on both
1053kHz and 1089kHz, the wavelength of
the radio wave is 285 metres and 275
metres, respectively. (Indeed BBC Radio
One confirmed this in its pre = fm. jingles))
Notice, the higher the frequency, the shorter
the wavelength. This has to be true be-
cause a higher frequency means that more
waveforms are “bunched in” - resulting in a
shorter, more compressed wavelength.

FREQUENCY BANDS

Below, for comparison, is a table showing
the orders of magnitudes of frequencies of
the relevant part of the electromagnetic
spectrum. We also show light frequencies,
for comparison. Note how we can cook
with em. waves too! The audic (sound)
frequency range covers 0 to 20kHz but
electromagnetic waves can be transmitted
at frequencies from roughly 10kHz upwards.

lator, but by switching both the input FREQUENCY RANGE FREQUENCY BAND APPLICATIONS

Table 81 The Morse Code 150kHz — 300kHz LONG WAVE RADIO (LW)
A" o= N -e 500kHz - 1500kHz MEDIUM WAVE RADIO (MW)
B -eo0o0 O --- 106 TO 109Hz SHORT WAVE RADIO (SW, VHF), UHF TV BANDS
g - : : - S % : e 100 TO 1012Hz MICROWAVES RADAR, MILITARY, COOKING()
E o R e-e 1013 Hz (VISIBLE LIGHT)
F ee-o9 S eeoe . = == -
G --o T - fact that light, radio, x-rays and similar Radio waves are that part of the
H eoeoe U eo- phenomena are actually electromagnetic electromagnetic spectrum with wavelengths
I oo V eee - waves, rather than, say, particles in motion. from roughly 0.1 metres (10-! metres) to
g e =i W ¢-- Because the various parts of the spectrum roughly 10,000 (104) metres. Radio waves
K -o- X -eeo- are all waveforms, they are characterised are created by coupling an oscillator circuit
L e-oe Y -—¢-- by their wavelength (signified by the Greek to an aerial, to form a transmitter, and the
M -- Z -—--—-eoe letter lambda, symbol A). aerial radiates the radio waves into the

The electromagnetic spectrum doesn't
include sound waves which are mechani-
cal pressure waves generated by the
movement of physical matter, relying on air
molecules colliding with each other in
order to be transmitted. However, unlike
sound, electromagnetic waves can travel
happily through a vacuum (e.g. outer
space) as well as air.

For a regular waveform (like a sine wave)
the wavelength is the distance measured
between two points in the wave at a given
time: it could be the distance between two
peaks, for example,
or two troughs.

Morse key and the output loudspeaker over
as shown, a simple send/receive system
could be built. It is necessary to build a
“remote station” using another normally-
closed switch and a second loudspeaker,
connected to the Mini Lab via threetore
wire using the “EXTERNAL INPUT” ter-
minal block if you like. The lucky Mini Lab
operator has full control of the send/
receive function by operating both change-
over toggle switches simultaneously (or

atmosphere where they can be received by
another suitable aerial system.

Given that radio waves are inaudibie,
information (let's say a simple audio
frequency (af) sinewave) is transmitted by
radio waves using the clever technique of
modulation, where the information is
“cammed” or superimposed onto a stable,
regular high frequency radio waveform
called a carrler wave. Fig. 85 shows
information in the form of an audio signal,
and a radio carrier wave, finally followed by
both waveforms mixed together to make a
waveform which is suitable for transmission

by radio systems.
MODULATION

Two principal methods are used for trans-
mitting everyday music and entertainment
programmes by radio. Amplitude Modula-
tion or a.m. transmission systems cause the
amplitude or “height” of the carrier wave
to be varied in sympathy with (modulated

WAVELENGTH

T, R

ANWA

SEND/ SEND/ Contrast this with
RECEIVE oD 470u RECEIVE the frequency of a
MM LA - - waveform which as
303 TIMER we know is the
Ls2 number of com-
51 52 plete cycles pass-
LSt ing a point, per
second, see Fig.
ov
REMOTE UNIT oV
{' """""" 1 APMPLITUDE
1 1
1 1
] []
! S1 —
! LS1
' ' —= DISTANCE
= | U U
g oo
e - —--——— -
Fig. 8.3. Experimental 2-way Morse system.

Everyday with Practical Electronics, June 1993

Fig. 8.4. Measuring the wavelength of a sine wave.

431



AUDIO
INFORMATION

AM.
AMPLITUDE
MODULATION

F.M.
FREQUENCY
MODULATION

Flg.8.5. AM. and f.m. techniques.

by) the information signal. Altematively, fre-
quency modulation or f.m. systems mod-
ulate the carrier wave's frequency in sym-
pathy with the audio signal, instead. In the
latter case, the amplitude of the carrier wave
remains constant - refer to Fig. 8.5.

The end result is the same: information
encoded onto a radio carrier which can be
transmitted and then received by a suitable
receiver. Which system is better, am. or
f.m.? The trouble with varying the amplitude
of the carrier in an a.m. system is that this
enables unwanted information to interfere
with the amplitude modulation process.

Electric motors, petrol engines (electrical
noise caused by spark plugs) or other
sources of electric pulses can cause un-
desirable amplitude peaks to be added to
the am. signal. This is reproduced as

RF
AMPLIFIER

MIXER

IF
AMPLIFIER

DETECTOR |

LOCAL
OSCILLATOR

crackling interference on the receiver's
loudspeaker. It can be minimised by sup-
pressing the interfering appliance (e.g. a
food mixer's electric motor) with suitable
inductors and capacitors, and by shielding
sensitive signal-carrying cables (see later).

However a frequency-modulated system
does not take into account any variations in
amplitude, and ‘is only interested in the
frequency of the carrier wave itself, some-
thing which noisy electric motors cannot
impinge upon. So an f.m. system has an
improved signal-to-noise ratio which in-
herently rejects more interference than a
more simple a.m. receiver. Additionally,
f.m. systems offer a generally improved
audio quality, which hifi buffs really ap-
preciate.

CRYSTAL SET

The earliest example of a radio receiver
was the “crystal set”, the circuit of which is
shown in Fig. 8.6. It uses no batteries, and
has very few components. The two com-
ponents L1 and VC1 are a coil and capacitor

wired in parallel to form a tuned circuit (also
called a “tank” circuit) because it is “tuned”
to a particular frequency. There is no bat-
tery, but the aerial (or “antenna”) when
connected as shown, provides a source of
energy for the crystal set in the form of
electromagnetic waves which have been
generated by transmitters.

When energised in this way, the tuned
circuit is “tickled” or stimulated and will ac-
tually oscillate at a frequency f which is
determined by the values of L1 and VC1:

=12 T

where fis the frequency of oscillation in
Hertz, C is the capacitance of the “tuning
capacitor” VC1 in Farads, and L is the value
of the inductor L1 (which is measured in
units called “Henrys") n is the constant “pi”
= 3.1415927. ..

By making either the inductor or the
capacitor variable, it is possible to alter the
oscillating frequency of the tuned circuit:
hence we can “tune” the circuit to a par-
ticular frequency — that of the rf. carrier

NEW SYMBOLS ’.
AERIAL '-E“G'; OUTER SHEATH
e\l
HEAD SET
%\ COAXIAL
. SCREEN
coiL DIPOLE
- PET— AERIAL

Fig. 8.7. Screening a sensitive
signal-carrying cable to prevent

Fig. 8.6. Basic “crystal” receiver.
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wave. This type of circuit is suitable for
receiving a.m. radio signals.

The desired size of the aerial system is
closely linked to the wavelength of the radio
waves being transmitted or received. For
instance a basic dipole aerial should be A/2
in length for best results, so that the aerial
conductors can resonate at the same fre-
quency as the tuned circuit, see Fig. 8.7.
This means that each element of the dipole
should be A/4 in length.

SHIELDING

As a way of “protecting” the received sig-
nal, the aerial has been connected to the
receiver using coaxial cable (like TV aerial
wire) as shown in Fig. 8.7. The cable has an
inner conductor surrounded by a screen.
The dipole aerial elements, of suitable length,
are connected at one end. The screen would
be connected to the OV rail/earth and the a.m.
signal would be carried by the inner core; the
screen shields the signal and helps prevent
unwanted pickup from other signal sources.
Special “low noise” coaxial connectors could
be utilised as necessary to help shield the
signal and prevent interference or unneces:
sary losses.

The aerial picks up a.m. radio signals and
causes the tuned circuit to oscillate at its
natural or “resonant” frequency. This signal
would tend to cancel itself out because it has
an equal and opposite “mirror image” as
shown in Fig. 8.5 earlier. However, one half
of the resultant waveform is rectified by the
diode D1. The reason for the name “crystal
set” is because in early days, the diode D1
was fabricated from a crystalline compound
like galena.

The result of rectifying the signal is a
waveform which has the audio information
imposed on the rectified radio signal. The
filter capacitor C1 has a value which is
chosen to filter out the rf. contents of
the rectified waveform. The capacitor’s im-
pedance is very low at high radio fre-
quencies, but represents a high impedance
to audio-frequency waves. In Part 2 we
described the impedance symbol Z (or more
precisely, “capacitive reactance”, symbol
Xo) of a capacitor as being related to the
applied frequency:

Xc=12nfC ohms

Thus a small-value capacitor will present a
very low impedance path to r.f. waves whilst
barely affecting audio waves (which are no
higher than roughly 20kHz). Calguiate the
impedance of a 1nF capacitor at rf. (say 1
MHz) and af. (say 1 kHz) - 1590 and 159k$2
respectively — so the higher r.f. is filtered to
OV and the lower audio frequency remains.

Hence we are left with the audio signal
itself — the af. information which originally
modulated the carrier wave. The process of
rectifying and filtering out the r.f content is
often called “detection” by radio experts.
The audio signal can sometimes be heard
over high impedance headphones or a crys-
tal earpiece - in theory anyway.

CRYSTAL SET
EXPERIMENT

The trouble is, this circuit is so crude
that it is nearly impossible to obtain any
worthwhile results without the help of ex-
tra audio amplification, so the Mini Lab
Audio Amplifier can be used. For the next
demonstration, try assembling the crystal
receiver by soldering the components to
each other pointto-point. The components
can later be recycled for use in the Mini Lab
Radio Tuner module, so refer to the Mini
Lab components list this month.

Our own aerial took the form of a 6 metre
long wire dangling out of an upstairs window!
It was soldered directly to the junction of L1
and VC1. The coil L1 can be several hundred
tums of 0.19mm (roughly) enamelled copper
wire on a 7mm dia. by 100mm long ferrite
rod (ferrite is a metallic compound which
greatly improves the inductance of the coil).
Otherwise you could try a ready-wound induc-
tor of any nominal value.

The variable capaditor is a miniature a.m.
tuning capaditor, connecting to the terminals
designated “Antenna” and “Ground”. The
detector diode D1 should be a germanium
signal type (e.g. OA91). You can try using a
crystal earpiece for the “headphones”, but
you will probably have little success in discem:
ing a radio transmission.

To be honest, using just a crystal ear-
phone we couldn't hear a thing ~ apart

TEACH-IN GCSE QUESTIONS

represent the only possible solution.

The more advanced questions posed in GCSE or GCE Papers require several pages
and are thus too long to reproduce in Teach-In "93, much as we would like to. This month,
we use by kind permission of the University of London Examinations and Assessment
Council, a straightforward question conceming radio reception. It appeared in the Sum-
mer 1990 Examination, Paper 1 (1505/1 1506/1) held by the London East Anglian
Group. The answer is the work of the Authors, not the Examining Board, and may not

Question © The London Examinations and Assessment Council.

19. The diagram of a simple Radio Receiver is.shown in Figure 20.

Aerial Diode
/)
Z/
Inductance é Capacitor _-_"
coil C /=

== Capacitor :>Headphones
G

fa) Which component:

(i) picks up radio waves?

(ii) is adjusted to tune the receiver?

(iv) demodulates (detects) the signal?

{b) What type of capacitor is Cq?

Fig. 20

(iii) filters radio frequencies (RF) to earth?

fc) What other device(s) would be needed in addition to the ones shown In Figure 20,
in order to drive a high power loudspeaker?

!

"= Earth

{d) Here is a list of frequencies:
0.5 Hz 700 Hz
Which is

(i) an audio frequency (AF)?

{iii) very high frequency (VHF)?

(i) an amplitude modulated (AM) radio frequency?

400 kHz 90 MHz

Everyday with Practical Electronics, June 1993
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from crackling interference, which proved
that electromagnetic energy was present in
the tuned circuit so at least the aerial was
picking up something. However, by feeding
the audio signal into the Mini Lab Audio
Amplifier instead, we clearly received a radio
broadcast from Radio Moscow, in English.
Try tuning the capacitor, and try adding
more turns on the ferrite rod to increase the
tuning scale. A great deal of experimenta-

tion may be needed, but have a go. It's a
good idea to try listening at the top of the
hour, when many stations broadcast a sta-
tion LD. followed by a news or information
bulletin.

At the other end of the tuned circuit, (the
“earthy” end) it is possible to connect this to
a good earth - such as a water pipe going
into the ground. This provides a kind of mir-
ror image of the aerial, doubling its effective

SATELLITE SYSTEMS

effectively, depending on their frequency, and we take advantage of various
phenomena to improve their effective distance. A direct wave {or “space
wave") travels in a straight line from transmitter to receiver whilst a
wave (or “surface wave”} closely follows the cunature of the earth’s surface
but, depending on the frequency, may have a severely restricted range.

Just as light can be reflected down a fibre optic light guide, it's possible
to bounce radio waves off the various layers which make up the earth’s at-
mosphere. The returmed signals can also reflect off the Earth and back into
the atmosphere again. A sikky wave is a radio wave which has been reflected
from the /onasphere and it can be received far away round the globe. It's 2

properties of the atmosphere are variable and can be disrupted by weather and
sunspot activity.
For reiiable long-distance communication, orbiting space satellites are used

sphere from one part of the Earth, and retransmit them to another. Because of
their extreme altitude, one small satelfite can cover all of Europe for example.
They are generatly placed in orbit so that the speed of the
satellite matches that of the earth’s rotational speed, hence the satellite appears
stationary above a particular point. {The writer Arthur C. Clarke actually pre-
dicted this technique long before it was feasible.)

Some geostationary sateliites are used for communications of data round the
pianet. Digital information is transmitted directly between computers whilst tee-
communications traffic lets us talk or send facsimile pictures (“faxes”} to any
country in the world. Several communications media have to be used in complex
systems like these, including undersea cables, satellites and fibre optics.

For long distance coverage, analogue signals from the telephone are con-
verted into digital, then converted back to analogue — probably at your local
exchange if it has been modernised. Hence, long distance phone calls often
have a much higher clarity than the short distance local cali which may be 100
per cent analogue.

NAVIGATION
An area of direct interest to co-author Keith Dye is satellite

several sateflites circled the globe transmitting information about their current
orbit. From this, a receiver could track the satellites and deduce its position to

Then several would come along at once, like buses! The system was later made
/ mariners.

available to everyone, especially

Transit has been superseded by the Global Positioning System (GPS)
which uses a large number of satellites to form a web of information around the
globe. From any point of the earth’s surface, three or more satellites will be
“visible™ at any one time. Ultra high accuracy atomic clocks in each sateliite
mean that the user can choose the three strongest signals and instantly dispiay

fixed on up to five sateflites at a time and agreed precisely with an OS map of our
area in South Humberside. {It’s actualty more accurate than the mapl). It can also
teil us our altitude, speed and direction of travel where applicable.

authorities who deliberately corrupt the information for chvilian users, to about
100 metres or so. Professional
error-correction techniques, and an accuracy of millimetres is feasible, measured
anywhere around the worid. Hand-held GPS receivers paid a key role in the
Kuwait desert conflict, and one British tank commander commented that he
threw away his maps and relied on the GPS system. In fact, the GPS system will
see a need for correcting many existing maps which have been proven as inac-
curate. : b
We will fook

4

labus requires some appreciation of its impact on the way we live.

Radio waves have different ranges over which they can be transmitted

crucial technique for world-wide communications. Unfortunately the reflective

to receive signals calied space waves, beamed into space through the lono- ,

systems. A system called Transit was devised by military planners where

within 150 metres. The low number of satellites meant that information was not
always instantly avaiiable on tap - you had to await the next passing satellite.

his location to within a few metres. The set-up used in the Dytronics workshop,

The downside is that & Is tooaccurate for pubtic use, as deemed by the millitary
however have overcome this with

: +fly at the effect of efectronics upon society in the next part of
Teach-in. We all tak : far too much for granted and the GCSE sy~

size. It's certainly worth a try. (/ once did this
and received a live broadcast from Nash-
ville, Texas! AW.)

Your trials with this circuit will be very
much hit and miss, but should provide an
hour or two's fascinating entertainment
Write and tell us if you have any success.
Clearly, an ampilifier is almost essential, and
it's also essential that the tuned circuit is
buffered somehow so that it is not unduly
loaded, otherwise degradation of the signal
will result.

BANDWIDTH

Amplitude modulation actually produces
not only a modulated carrier wave but also
additional neighbouring frequencies as a
side-effect, which are related to the fre-
quencies of the carrier wave and the infor-
mation signal. Allowances have to be made
for these extra frequencies, to ensure that
they don't interfere with neighbouring trans-
missions. So when allocating places on a
tuning scale to a particular station, a “win-
dow" is reserved for it, which should contain
all the frequencies of information likely to be
transmitted, without interfering with the con-
tents of a neighbouring “window”. The win-
dow is called the bandwidth whose limits
are called the upper and lower bandwidths.

However, with overcrowded wavebands,
it may not be possible to allocate a
reasonably-sized bandwidth to a station, so
limits are imposed. This places constraints
on the frequency range of the information
signal which the station can transmit,
resulting in a compromise in the quality of
the radio signal. These restraints particularly
affect stations on the older a.m. bands. The
newer f.m. band (also called “v.h.f" for very
high frequency) enable stations to have a
wider bandwidth, which permits a wider
(audio) frequency range to be broadcast —
another reason why fm. stations have a
higher fidelity.

It's now possible to analyse our complete
a.m. radio reception system in terms of
the block diagram shown in Fig. 8.1.
The information source would be a
microphone, tape, record or compact disc
player — whichever medium the programme
presenter used. The encoder is actually a
modulator which would impress the audio
signal onto a carrier wave.

The transmitter itself does the job of
propagating the radio signal through the
aerial. The receiver, as we have seen, con-
tains a decoder or demodulator which is
responsible for filtering out the r.f. content of
the signal, leaving the audio programme to
be heard on the output transducer. We wilt
shortly see how the same principles can be
applied to information which is transmitted
through a different medium: light.

A tuned radio-frequency (t.r.f.) receiver
has several tuned circuits followed by audio
amplification sections, to form a more sen-
sitive radio receiver. RF. transformers are
used for coupling between stages - they are
those funny little square silver cans you may
have seen in the back of a radio set. The use
of several tuned circuits in tandem means
that the receiver is more selective and can
eliminate unwanted transmissions. Also see
the separate panel on the superheterodyne
receiver or “superhet” which outlines a fur-
ther refinement in radio reception.

On a practical note, it isn’t always possible
to construct a radio receiver on a bread-
board, because the rows of contacts act
like capacitors having air as the dielectric.
Manufacturers even have to be careful with
the design of printed circuit boards, in
order to eliminate any unwanted “stray”
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difficu
(@) (i) -Aerial
(i) Capacitor C1.
(iii) Capacitor C2.
(iv) Diode.

(b) A variable tuning capacitor.

GCSE QUESTION ANSWERS

This ciuestiqn related to the "Crystal Set” and Teach-In readers should have found no
ty in answering it. The tuning scale of an AM/FM radio might help you with (d).

(c) A transistor or i.c. audio amplifier
system.

(d) () 700Hz.
(i) 400kHz
(iii) 90MHz.

capacitances between copper tracks which
might affect the circuit.

t is possible to reduce the size and
number of components in a receiver with
chips which have a complete radio detec-
tion and amplification function all in one.
The Mini Lab Radio Tuner uses such a
device — the ZN414 which in conjunction
with the Audio Amplifier, produces an
effective a.m. radio receiver. The detailed
analysis and demonstration of f.m. radio
systems is regretably beyond the scope of
Teach-In.

SATELLITES

Satellite communications (satcomms) sys-
tems enable us to transmit information
around the world - one application of
satcomms is that of satellite navigation
systems. See the separate panel. Radio
systems have been with us a long time —
about a century - but the advent of com-
puters and information technology (IT) has
brought about an enormous demand for
data transmission systems.

Just as the original Morse systems
were restricted by the distances that
could be covered with wires, radic signals
too are subject to degradation, inter-
ference and eavesdropping, and high-speed
communications technology now regularly
utilises another medium, in order to transmit
information. (In fact the growth in com:
munications has placed such a strain on the
telephone network that all UK ‘phone
numbers are set to be changed jn 1995 by
adding an extra digit.)

down the fibre, bouncing off the inside walls
of the fibre, finally appearing at the other
end, many miles away if necessary - or
more.

A fibre optic communications system is
identical in principle to the block diagram
shown in Fig. 8.1. An information source
(like a telephone system, or a computer)
generates data - either digital or analogue,
depending on the system. A light source
has to be modulated with this information,
then the light is transmitted through the fibre
optic medium. At the receiving end, the light
signal has to be decoded or demodulated,
and the resultant information can then be
processed — perhaps feeding into a tele-
phone system or another computer. The
advantages over a radio or cable system are
these:

* No interference from other transmis-

sion systems.

* Wider bandwidth, means more
capacity to transmit more channels of
information.

* Lower losses than a comparable wire
system.

* Overall, cost is cheaper than a com-

parable wire medium.

* Not affected by atmospheric condi-

tions.

* Safe to use - no high voltages invoived.

* Complete electrical isolation of the

transmitter and receiver.

On the down side, fibre optics rely on the
mechanical integrity of the fibre. Severe
vibration or physical damage like crushing
might degrade the information. Fibres have

FIBRE OPTIC SYSTEM

This system uses D1 as a visible light
emitter ~ a Motorola type MFOE76 - for a
source of light This device is simply an
efficient l.e.d. but it is fitted with a mechani-
cal coupling which enables one end of the
fibre to be securely clamped to it. Rl is a
series limiting resistor and S1, when closed,
operates the light source. Light is then trans-
mitted down the fibre.

The receiving end of the fibre shines
onto D2 which is a Motorola detector type
MFOD71. This is a light sensitive diode -
a photodiode. It too has a coupling, so
that the fibre can fit securely without let-
ting outside light interfere. Notice how the
photodiode is reverse biased. When it is
illuminated by light impinging on it, the
current through D2 increases which in-
creases the voltage at TR1 gate terminal.

This device is a “Fetlington” — a high gain
field-effect transistor or fet. Darlington (see
Part 5). TR1 basically acts like a switch,
which tums on when the gate terminal is
high. When light shines down the fibre light
guide, TR1 conducts so the drain terminal is
near to OV, hence the output — marked “X" ~ -
is low. This modest receiver or light-sensitive
switch has several applications in the field of
communications.

Obtain the components in the usual way
and assemble both the fibre-optic transmit-
ter and receiver on the breadboard. The
Motorola opto-electronic components wilt
both pushit into the breadboard directly,
but note that they have differing pinouts.
The pinout for the fe.t. is also given in Fig.
8.9(b). Follow the circuit diagrams carefully,
remembering that D2 is to be reverse
connected.

A fibre optic medium is used to link the
emitter and detector, and a 10 metre length
proved successful in our trials. We recom-
mend purchasing between 5 and 10 metres
of fibre optic light guide in one continuous
length or as much as you can afford. (You
could use just two or three metres to prove
the demonstration works.) it must be 2.2mm
outer diameter with a 1mm diameter fibre,
in order to match the emitter and detector
couplings.

Hold one end of the fibre next to a strong
light (e.g. a halogen bulb) and see how light

Q=1mm

PROTECTIVE
SHEATH

", “GLASS OR
L™ POLYMER
CORE

Fig. 8.8. How light “tunnels” down a fibre-optic light guide.

LIGHT

The fibre optic medium uses strands of
clear plastic or special glass to.carry pulses
of light which represents information. A fibre
optic light guide is shown in Fig. 88.
consists of a glasslike polymer core sur-
rounded by a tough sheath. It's fairly resilient
and flexible, but most of all it is an excellent
conductor of light waves. It relies on the fact
that if a light beam strikes a reflective sur-
face at a particular angle (the angle of in-
cidence), then it will all be reflected back off
at the same angle (the angle of reflection)
and no light will escape. Hence, light which
is shone into one end, will tunnel its way

TOUGH +5V

NEW SYMBOL

to be connected together using optically-
perfect dust-free splices, and the actual ends
of the fibres need to be as perfectly smooth
and polished as possible to transmit the
maximum amount of light.

This subject is a fascinating one and
demonstrating fibre optics in action is great
fun using the Mini Lab. Various fibre optic
components are available from some sup-
pliers and in order to prove that fibre optics
can indeed transmit information take a look
at Fig. 8.9(a), which is a basic optical system
for sending Morse code. It is in fact the
optical equivalent of the simple Morse sys-
tem of Fig. 8.2.
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Fig. 8.9(a). Simple fibre-optic transmission
system.

(o)
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a k k o
MFOE76 MFOOT1 287000
FRONT VIEW PIN VIEW

Fig. 8.9(b). Motorola emitter/detector
and f.e.t. pinouts.
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Fig. 8.10. Interfacing an output transducer
to the fibre-optic light guide.

appears at the other end of the fibre. 1t's best
to slice each end of the fibre cleanly, using a
very sharp knife blade or scalpel, in order to
improve the transfer of light. Strip approxi-
mately 5mm of outer sheath from each end,
then push the fibre very firnly into D1 until
it “clicks” positively into place. Tighten the
ring nut.

Only fit the fibre to the emitter to begin
with, then switch on the 5V rail and press
S1 - look down the other free end of the
fibre and you will clearly see visible red light,
which has travelled down the fibre from the
source. The light guide itself can remain as a
coil on the bench top — but do not bend or
kink the guide sharply or it will be damaged.
Then fit it to the photodiode D2.

Connect the LLE.D. Voltmeter (5V fs.d)) to
the output “X" and it should read roughly OV
when S1 is pressed, and 5V when the switch
is open. Do ensure that you do not twist the
wire leads of the optical components; tape
down the light guide if necessary.

INTERFACE

A suitable interface which drives the Mini:
Lab buzzer from the light receiver circuit of
Fig. 8.9(a) is shown in Fig. 8.10. Because the
fet. inverts the signal (a “high” at the gate
produces a low output at “X"), we used a
pnp transistor switch TR1 to invert the signal
back again.

When the base is 0.7V less than the emit-
ter (remember it's a pnp transistor) then
the transistor saturates and completes the
circuit to the buzzer which sounds. Build
this extra interface on the Mini Lab; press-
ing S1 should therefore cause the buzzer
to operate. Experiment further by replacing
WD1 with a bulb or an led. with series
resistor if you like.

This arrangement is the most fundamen-
tal data transmission system which could be
used as a completely solid-state version of
the simple Morse key system we met at
the start. It proves that light can indeed
be used to transmit information, albeit in a
basic form in this demonstration. In fact it's
a simple digital data transmission circuit
which deals with two states — the “dot” and
“dash” of the Morse code.

RADIO GUIDE

The next section uses the Mini Lab Radio
Tuner as a source of information, which
will be transmitted through the fibre optic
guide.

Analogue information - in the form of
speech or music signals, for instance — can
also be transmitted by opto-electronic sys-
tems but it then becomes necessary to mod-
ulate the light source, so that the intensity of
the emitter is varied in sympathy with (i.e.
modulated by) the information. It's exactly
like modulating a radio carrier wave with
the programme information. (Perhaps you
recall the simple siren we suggested in Part
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6, where an audio frequency oscillator in the
form of a 555 astable, was modulated by
another sawtooth signal on its control volt-
age pin, to produce a police car sound ef-
fect)

A very basic but effective modulator (en-
coder) is shown in Fig. 8.11(a), which re-
places the simple push-switch encoder used
to drive the light source previously. An npn
transistor switch is based around TR1, wired
as an emitter follower. The light source D1
will illuminate whenever the base is about
+ 2.5V or more. This can be built on the
breadboard hooking up to the Mini Lab 47k
preset resistor, which adjusts the sensitivity
of the emitter l.e.d.

Keeping the LE.D. Voltmeter connected
to the fet, switch on the 5V rail and trim
VR1 so that the voltage at the receiver out-
put (point “X") is at half the supply rail, 2.5V
approximately. The system is then ready to
accept an analogue signal which can be
taken directly from the Radio Tuner output.
it's necessary to couple this audio signal
to the modulator by passing it through a
suitable blocking capacitor, say 100nF or
so, as shown in Fig. 8.11(b).

TRANSMISSION
SYSTEM

Tum on the 5V rail and adjust the gain
control of the Radio Tuner as needed.
Hopefully, the tuner output will be seen as
flickering variations on the LLE.D. Voltmeter
("dot” mode is much better, seen in a
subdued light), which demonstrates the en-
tire transmission process: the modulation
of the audio signal, the transmission and
reception through the light guide and the
demodulation by the photodiode and fet
receiver.

The circuit of Fig. 8.11(c) indicates how

45V

'Y 'MODULATOR INPUT

VR1

Y TR1

{a)
¢
op1t
RADIO TUNER @—'l.__-—ov
o/P
{b)
MODULATOR
0/P
R?
10k
T0 AUDIO
AMPLIF IER
P

R8
22

ov

{c}

Fig. 8.11. (a) Simple modulator for encod-
ing a signal into a light form. (b) Cou-
pling the Radio Tuner to the fibre-op-
tic encoder. (c) Monitoring the demodu-
lated output with the Mini Lab Audio
Amplifier.

the output from the demodulator ("X") can
be connected to the Audio Amplifier where
the signal from the Radio Tuner will clearly
be heard. Remember that the signal you are
listening to has modulated a visible light sig-
nal which has been transmitted down a fibre
optic, and has then been demodulated at
the receiver. (If your results are poor, try
re-making the fibre-optic connections, and
ensure that the fibre ends are firmly pushed
into the Motorola components.)

You will recall that the input of the LM380
amplifier circuit already incorporates a d.c.
blocking capacitor, so it is not necessary to
decouple the signal from the demodulator
any further. Simply connect the f.e.t. through
the potential divider as shown, then hook it
directly to the Audio Amplifier. Don't forget
to tum on the 12V rail! Keep the LED.
Voltmeter in place, but you might like to
change to the 2.5V setting to observe the
audio signal.

Experiment further by using a changeover
toggle switch to alternate the input of
the Audioc Amplifier (common) between
the Radio Tuner output and the fet
demodulator output “X". Changing the
switch over will demonstrate the difference
between a direct wire link and transmission
through the fibre optic system. We think
you'll be impressed! The quality of the audio
signal does depend directly on the quality of
your ferrite rod aerial, however, and the
adjustment of the 47k preset is critical
for successful operation. Retain the fet
demodulator for further use afterwards.

DATA LOGGING

Data logging concerns the gathering
and recording of information. This data
could actually be either analogue or digital
in nature. Perhaps you want to monitor the
elapsed time during a particular laboratory
experiment (like our charging capacitor
demo. in Part Two) or maybe record the
temperature of an electronic component
under varying loads: the resuits produce
analogue data in the form of a wavy line that
could be plotted on a graph. When jotting
down and recording this important informa-
tion, we often say that we have “captured”
the data.

Digital data might be generated by a very
sophisticated computer system, such as a
satellite tracking station or a space obser-
vatory watching the planets. Of course we
now know in_basic terms how to interface
both digital and analogue information to
an' electronic system which is capable of
processing it further.

Our next demonstration uses a fibre
optic transmission system as part of a
simple data logging application. Fig.
8.12(a) is a systems diagram of a proposed
experiment which will allow us to monitor
ambient light levels. We included this partly
because it is such a neat application. of a
readily available light-sensor i.c., the Texas
TSL220. Light levels are captured by a
transducer and the information is then
encoded into a suitable form which can
then be transmitted down the medium of a
fibre optic light guide.

At the reception end, the information/data
is then decoded (demodulated) so that it can
be displayed on a suitable output device. In
our case, we used the analogue display of
the LE.D. Voltmeter to give a direct read-
ing of light levels. The point to note is the
fact that data has been captured at a place
which is remote from the place where it will
be displayed. The distance between the two
points is determined by the length of the
fibre optic, which has to be limited to a
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Fig. 8.12(b). Coupling the Radio Tuner
encoder.

maximum depending on the “strength” of
the signal passing down the light guide.

Often a “booster station” might be used
to amplify the data during transmission, to
prevent loss of information (signal degrada-
tion) over great distances of several miles.
However, fibre optics do not of course suffer
from problems with “noise” or interference
and the fibre does not need any form of
electrical shielding.

LIGHT WORK

The proposed circuit diagram is given in
Fig. 8.12(b). IC1 is the TSL220 chip.
This fascinating device is a completely
transparent i.c. which incorporates a large
photodiode to monitor ambient light levels.
(You can actually see the silicon “chip” as
well, inside.) It generates a pulse waveform,
the frequency of which is dependent upon
the light levels. This puise stream appears at
pin-2 but the mark-to-space ratio is small
and the result is a stream of extremely
narrow pulses.

A divide-bytwo circuit was added to
modify the signal from the Texas i.c, ICa is
half of a 74LS74 Dtype flipflop which
provides a more usable square wave,
remembering that the flipflop is edge-
triggered and ignores the time period of the
clock pulse, so it's ideal here. The data
generated by IC1 finally appears at pin 6 of
IC2a as a stream of pulses the frequency of
which is controlled by the light level detected
by the TSL220 chip. The data is connected
to point “Y" of the modulator circuit. which
forms the transmitter of our fibre optic
system. Hence, the MFOE76 optical emitter
will flash at a rate determined by the
ambient light.

At the receiver, the incoming (digital)
data is represented by a stream of light
pulses which have to be decoded and
converted into an analogue signal before it
can provide a meaningful display on the
LE.D. Voltmeter. Therefore a suitable inter-
face is needed between the output of the
f.et decoder (point “X"), and the input of the
LE.D. Voltmeter, see Fig. 8.13. This will
“iron out” the pulses and provide a variable
d.c. voltage, the level of which depends on
the frequency of the incoming pulses.

This interface is a “peak level detector”

to the fibre-optic

slomly discharges into
the 1M resistor (and also
into the voltage divider
network on the voltmeter cjrcuit), so
eventually the p.d. across the capacitor
drops away.

Because the data received is a stream of
pulses, C keeps “topping up” its charge
and the p.d. across it is averaged out. When
the data frequency rises then the average
voltage across the capacitor rises too, result
ing in the LE.D. Voltmeter displaying a
higher voltage. It's the basis of a frequency-
to-voltage converter.

DATA LOGGING

DEMONSTRATION

Assemble the whole system on your Mini
Lab, starting with the TSL220 circuit (easy),
which is linked into the fibre-optic emitter
circuitt The fibre optic receiver based
around the fet, is wired through the
peak-detector interface, finally to the LED.
Voltmeter (5V fs.d.). Switch on the 5V rail
and hopefully an arbitrary reading should
appear on the voltmeter, If you have an
oscilloscope, monitor the. pulses at the
TSL220 output and also the ripple across
the peak detector. Adjust the 47k preset as
needed.

This circuit has an extremely rapid
response time and we found that the circuit
was so sensitive that just walking around the
room was enough to cause a steep ch.ange
of reading on the LLED. Voltmeter. Well
done for getting this far!

Obviously this simple demonstration is
limited by the fact that everything has to be
constructed on the Mini Lab board where
the power supply is located; in realife
applications, the principles used in this

e I A ?
o (VOLTMETER | G UL ATOR Qe - tl“ i ﬂrg'}-i,-‘:ggfa
TRANSOUCER Tx o= DEMODUL ATOR fuo (FET ) INGKLE Do o
M T0u1
LIGHT TO
FREQUENCY TRANSMITTER RECEIVER
CONVERTER ov
Fig. 8.12(a). Simple data logging application. f,;gf gj%‘:,’?,ﬁfﬁifﬂemr for observing data on
in which an incoming experiment could be applied to any data
pulse charges up the logging application where the source of
=2l capacitor 2. When the data is located remotely from the place
N l l input reverts to a low where it is to be recorded. Thus, we've
N = =18 L J'LlrLI"L logic level, the diode D1 shown how it's possible to capture data,
i - prevents the capacitor encode it, transmit it over a distance, receive
[ ] <5 P12 [r—toouision | discharging back, and it, decode it and finally displayit.
c ORIVERI) instead because D1 is Other applications of data logging
-E'"__" i R L now reverse biased, the systems might involve monitoring the
o charge on 2 is stored. geographical location of a wvehicle and
This results in the displaying this at a control centre on a
LIGHT SENSITIVE TRANSDUCER = ov voltage level across the "moving map”; laboratory experiments to
CIGRATOSF REQUERCVAGENERSIOR capacitor being dis- observe and record temperature, pres-
played on the LED. sure or velocity, geophysical experiments
Voltmeter. The capacitor monitoring volcanic activity. The data might

be logged into a computer or displayed on a
chart recorder.

MULTIPLEXING

Fibre optic transmission systems like this
are used in a much more sophisticated form
to handle telecommunications. In order to
encode digital information into a form which
can be sent down an ordinary phone line, a
modem (modulator/demodulator) is used. A
similar unit at the receiver demodulates
the information again so that it can be
processed by a system.

A simplex system can only handle one
“channel” of information, like' our one-way
Morse code communicator earlier. A duplex
system has two channels - like an ordinary
telephone, where you can both talk to the
other party and listen to him at the same
time. Fibre optical systems are not cheap
and it is wasteful to let a light guide handle
one channel of information only. A tech-
nique called multiplexing is used whereby
the fibre (or a cable, for that matter) can be
made to handle many streams of informa-
tion at once.

A block diagram representing a simple
multiplexing technique is shown in Fig.
8,14(a). Two sources of information — A and
B - are fed into a multiplexer which reads
the information altemately, here behaving
like a simple changeover switch. The com-
bined data is then modulated and trans-
mitted as usual. At the receiver, a demul-
tiplexer decodes the information and splits it
into its original form, A and B.

We have shown a highly simplified ver-
sion of what really happens. The “change-
over switches” in the multiplexer and demul-
tiplexer have to be timed or synchronised
with each other so that they are simul
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Fig. 8.14(a). Simple multiplexing system,
tiplexer are synchronised with each other.
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block diagram. The multiplexer and demul-
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Fig. 8.14(b). Experimental multiplexing system.
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taneously reading the same information. In
practice, extra data might be included in the
signal so that the system can synchronise
everything and put the data into the right
“pigeonhole” after reception.

The circuit diagram of Fig. 8.14(b)
demonstrates how data from several
sources can be multiplexed and transmitted
through a fibre optic system, after which it
can be unscrambled again and pigeon:
holed. The circuit is given for experimental
purposes only, partly because of the
difficulties ericountered when filtering
square waves,

A 555 astable provides a signal source
which drives a buffer transistor TR1. The
output frequency is altered using two push
switches. “Data” is thus generated as, say,
two nominal frequencies which are trans.
mitted down a light guide.

The data is detected by the photodiode
D2, and the f.et. TR2 switches at the fre-
quency determined by the signal. A clean
5V square wave is produced at TR3 collec-
tor. It's now necessary to demuitiplex this
data to split it into its component parts
- the “low” frequency or the “high” fre-
quency. In our simple demonstration, we
can unscramble the two frequencies by
using a high-pass and low-pass filter to
block low and high frequencies respec-
tively.

FILTERS

Two f.et-input op-amps IC2 and IC3 are
used as non-inverting amplifiers. The data
passes through an RC network on each
op-amp’s non-inverting input (see Part Four
- Filters and Part Five ~ Op.amps) so that
either the high or low frequency data is
rolled off. The end result is that the informa-
tion is demultiplexed so that it is chan-
nelled to the appropriate Le.d. indicator. It's
definitely worth experimenting with com-
ponent values, also use an oscilloscope, if
available, to trace the original square wave
signal through the circuit. We emphasise
that this is an experimental circuit although
it worked perfectly in our own trials.

More suggestions for experimenters: try
using the 8038 square wave denerator
instead of the 555 astable circuit. Use
the Frequency and Duty Cycle controls to
change the frequency. Watch the two Le.d.’s
gradually change over. Again use your
CRO. to monitor the data at all stages.

As another experiment, try sending clock
pulses down the fibre, then decode them
and count them using the decade counter
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arrangement we described last month.
Show the result on the Digital Display.

British Telecom uses fibre optics exten-
sively, and multiplexing techniques are
standardised throughout ‘the communica-
tions industry. Often, fibre-optic systems are
interfaced to microwave transmitters (maybe
using portable satellite dish aerials or the
dishes seen on the Post Office Tower in
London) which broadcast over exceptional
distances. Eventually, the signal is chan-
nelled through copper wires to the final
point of reception — such as the plugiin
phone jacks used in domestic and commer-
cial premises. So it's normal for several
forms of transmission media to be used in
our own broadcasting and telephone sys-
tems.

We hope you are as fascinated as we
are by fibre optic techniques. We have at-
tempted to demonstrate how “information”
can be used to modulate radio waves or
light pulses which can then be transmitted
over a distance (halfway round the world, if
you use a satellite) before being decoded at
the receiver. It is the fundamental basis of all
communications systems. Data logging sys-
tems let us monitor and record information
at arm's length, which could be of benefit in
hazardous environments or when the infor-
mation source is at an inaccessible location.

EPE MICROLAB

Next month: to start with, we take a short
break from practical work and discuss the
changes in society which electronics has
brought about Many younger readers will
perhaps not be aware of the implications
and effect, devastating at times, for which
electronics technology - the fastest moving
of them all — has been responsible.

Then, we move on to the final phase of
Teach:-In when we introduce the Micro Lab -
our 8-bit microprocessor development sys.
tem, designed for more advanced con-
structors. Apart from demonstrating the
basic aspects of these devices, the Micro
Lab is also a general-purpose microproces-
sor control unit which can form the heart of
many control and measurement systems. It
also features built-in demonstration routines
and a custom written user-friendly operating
system to make life as painless as possible.
A specially-written Reader's Manual covers
the Micro Lab in more depth, freeing the
pages of EPE for more GCE “A” Level
syllabus material (and more besides). The
Micro Lab will be pressed into service in
Parts Ten to Twelve.

All that is needed to build the Micro

" Lab is the ability to use a finetipped low

power soldering iron skilfully to assemble
the board really neatly. Otherwise the Micro
Lab is very satisfying but fairly straightfor-
ward to construct. We will follow up with
interesting applications to help you get the
most from your investment, and we espe-
cially want to encourage school users to find
applications for the Micro Lab, too. The
Mini Labis now complete. Use it at the heart
of your experiments, or in conjunction with
the Micro Lab.

FURTHER READING

By now you may be hungry for further
knowledge (understandable!) and the following
books may help you to increase your under-
standing of electronics at GCSE/GCE “A” Level:

Electronics for Today & Tomomrow ~ Tom
Duncan ISBN 0 7195 4183 2

Simple, dear, authoritative. Written by a
physicist for GCSE students. Plenty of examina-
tion questions and answers.

GCSE Electronics — Tom Duncan ISBN 0
7195 4633

Easygoing allround introduction to elec-
tronics for GCSE candidates and school
students. Maths-free, with clear diagrams. Plenty
of self-test questions and check lists.

The Art of Electronics — Paul Horowitz and
Winfield Hill ISBN 0 521 37095 7 2nd edition.

Our suggested “best buy” for those wishing
to advance further into the subject. 1,125
pages covering fundamentals up to intensive
treatment of microprocessors, this excellent
American book deals authoritatively with most
aspects of modern microelectronics. Strongly
recommended for advanced/university students,
trainee technicians, engineers and more serious
constructors. £35. Optional accompanying Stu-
dents Handbook.

CORRECTIONS
In Fig. 7.1 (Page 368) the l.e.d. D1 should
connect with the output pin 3, and not as
shown.

The captions for Fig. 7.14 and 7.15 have
become rather confused. What is shown as
Fig. 7.14 (A complete 3-digit . . . ) should say
Fig. 7.15 A Digital Reaction Timer. What is
shown as Fig. 7.15 (A Digital Frequency
Meter) should say Fig. 7:14. A complete 3-
digit decade counter module. i

A. correction is also due for the GCSE
Answer in Part 6, regarding the symbol for a
NOR gate — we showed an OR gate symbol in
error.

These were editorial errors for which we
appologise. - Ed.
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SHOP

- with David Barrington

Electronic Snooker Scoreboard

Some of the components needed to
complete the construction of the Electronic
Snooker Scoreboard may prove difficult to
find locally and others require further
comment. Some items may even be a bit
cheaper if approached on a “bulk” order
basis

The first and most important device to be
purchased is the programmable EPROM. This
must be a 2764 type and to save a lot of extra
programming time and worries a pre-pro-
grammed version is available from the author.
He is prepared to supply a ready-programmed
EPROM for the sum of £15 (inclusive of
p&p) and orders should be sent, with monies
to Mr. T. Brown, 14 Stairfoot Close,
Adel, Leeds, LS16 8JR.

For those who wish to program their own
memory chips, a copy of the listing in the
form of a “source code”, with labels and
comments, is available from the £PF Editorial
Offices for the sum of £1.50. Please enclose a
large stamped self-addressed envelope.

The rest of the semiconductors should be
readily available and not cause any concern.
The ZBOA microprocessor used in the model
is the 4MHz version. Likewise, the ‘non-
critical” values for resistors R11 to R18 and
the crystal frequency shown in the circuit
diagram ate the same as those used in the
prototype model.

As 26 l.e.d.s are required for the “score”
display, it might pay to approach some of our
components advertisers for a ‘‘special dis-
count”, you might be offered a green and
yellow device freel It is certainly worth a try
as bargains are often on offer at this time of
year — it's their stocktaking period.

The “ball” push-switches specified work
out fairly expensive and come as switch and
switch top which, when added together, to-
tals up to nearly a £1 each (eight required).
These are keyboard type switches with a two-
part square key top. A considerable saving
could be made by purchasing the popular
miniature pushbutton switches, you will of
course have to find a means of colouring the
buttons

The model is powered from an unregu-
lated, 9V to 12V, mains adaptor and ‘sta-
bilised” to 5V by a voltage regulator. The
adaptor is rated at 800mA, looks like a large

three-pin mains plug”, with a low-voltage
output lead, and was purchased from Maplin
(code YMB5G). Similar mains adaptors are
stocked by advertisers but it is the 750mA to
800mA, or better, unregulated version that is
required.

W TALK

The large printed circuit board is available
from the £PE PCB Service, code 832. Some
of the copper tracks on this board are very
close together and extreme care should be
exercised when soldering components on the
board, checking carefully after each solder
join

No case has been specified for the
scoreboard and is left to individual choice. If
the coloured score buttons are to be
positioned on the “spots” in a similar layout
to a snoocker table, then there are sufficient
copper pads on the p.c.b. for each switch.

Immersion Heater Controller

The device chosen to carry out the daily
timing routine in the /mmersion Heater Con-
troller project is a ready-made quartz clock
module. This was thought to be the most
economical and accurate way of tackling the
task

The clock operates from a crystal con-
trolled oscillator and is accurate to within 15
seconds per month. The module used in the
unit is a chiming clock movement purchased
from Maplin, code YU66W (Melody Clock).

It is most essential that heavy-duty cable
is used where specified, particularly at the
relay contacts. Be sure to make the "‘double’
breaks in the board copper strips around the
relay to isolate the mains voltages.

The relay used MUST be adequately rated.
A 3kW immersion heater requires a current of
12-5A on 240V mains and it is vital that the
relay contacts can handle this load repeatedly
over a long period of time.

The specified relay (Maplin code YX99H)
has silver cadmium oxide contacts with a
rated life of 100,000 operations minimum at
20A. Other relays can, of course, be used, but
beware of cheap relays which seem only just
within “‘spec,” — they may overheat and fail in
service.

Readers are warned that constructing the
controller involves making high current mains
connections. Anyone who is at all unsure
of doing the work safely MUST consult &
qualified electrician. Also, special attention
should be pard to the regulations about install-
ing immersion heaters outlined in the article.

Quiz Monitor

Looking down the list of items required to
build the Quiz Monitor nothing seems too
sinister and the only nightmares are likely to be
the winding of coil L1 and the setting of ques-
tions.

No pin numbering has been shown for the
seven-segment display as there are quite a
selection of devices on the market, many with

different pin layouts. When ordering ask for the
“common anode” type. If your favourite local
supplier cannot furnish the pin details then
follow the simple, resistor and battery, proce-
dure given in the article.

Although DIN plug pin numbering is sup-
posed to conform to a standard it seems that
each manufacture adopts their own arrange-
ment. The numbering we have shown is the
one most commonly shown in our advertisers
catalogues. But provided you link socket pin to
plug pin it should work out QK.

Switched-On Reminder

We do not expect any component buying
problems to be encountered when shopping
for parts for the Switched-On Reminder. Most
of our component suppliers should be able
to offer an identically rated d.c. piezoelectric
buzzer and many also stock auto-type wire and
connectors.

It is important to use 3A auto-type cable
and connectors where recommended. The
Scotchlok connector should be available from
any car accessory shop.

Finally, make sure you disconnect the
vehicle battery before installing the unit and
double-check all wiring before reconnecting
the battery.

Mini Lab (Teach-in ‘93)

This month’s subject for our Min/ Lab
(Teach-In '93) "‘test bed” is a simple, single
i.c. AM. Radio Tuner for linking to the
on-board Audio Amplifier module. Several
buying points relating to the tuner have come
to light, notably that the choice of tuning
‘capacitor is important.

The correct 150pF miniature a.m. tuning
capacitor must be used to avoid problems of
matching the p.c.b. The fixing centres are
critical or it won't fit on the board. The one
used on the module is the miniature type,
encased in a clear plastic cover, and was
obtained from Mapilin, code FT78K.

When mounting the tuning capacitor, do
not screw the mounting screws in too far or
they will “foul” the tuning vanes. Use screws
no longer than 6mm with enough washers
under each screw head to restrict the amount
of thread entering into the capacitor to no
more than 3mm.

A selection of kits for the Min/ Lab, includ-
ing the AM. Radio Tuner, has been specially
prepared by Magenta Electronics (W 0283
65435). These include the single Euroboard
which replaces the two original Veroblocs
(discontinued).

The large Mini Lab printed circuit board
is available from the EPE PCB Service, code
MINI LAB (see page 467)

Logic Probe

Two letters arrived concerning the Mini Lab
Logic Probe module. This unit has three l.e.d.s
(Pulse/High/Low) to indicate the logic state.
Unfortunately we failed to point out that with
no input presented at all 1o the module,
the middle (High) le.d. will be continually
illuminated whenever the power is switched
on. This is not a fault in the unit.

Most advertisements are legal, decent,
honest and truthful. A few are not,
and, like you, we want them stopped.

If you would like to know more about
how to make complaints, please send for
our booklet: ‘The Dos and Don'ts of

Complaining’. It’s free.

The Advertising Standards Authority.
We’re here to put it right.

ASA Ltd.. Dept. Z. Brook House, Torrington Place, London WCIE 7HN.

This space is donated in the interests of high standards of advertising

strobes and 1 IRQ.
Available as:
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(Please send large S.A.E. or 2 IRCs for more details)
Please add £1 P&P in UK. Europe £1.50, others £2.00.

CONTROL PORT for PCs

This 1/0 Port follows the general approach of the ‘INTERFACING to PCs’
series in this mag, with the Port safely inside the PC, BUT aliows user’s
prototype control cirCuitry to be set up and run QUTSIDE the PC.

The double sided pcb fits into an /0 slot, and a ribbon cable terminating in
a D-25 plug allows the control of projects with little risk to the PC. On
board facilities include: 8-bit A-D, 8-bit D-A, 8 inputs, 8 latched outputs, 3

(a) Etched double sided board only, with full instructions for

drilling/assembly/testing using BASIC erete LI, .£12.50
(b) Complete 1/ card with ribbon cable and BASIC test
programs. (Built and tested).............. £29.00
Also available: Test pod with D-25 socket providing analogue and
digital test signals/outputs for the 1/0 card, with BASIC test
programs on disc.......... : £17.00

Mail Order only from:

R. BARTLETT

17 LIME TREE AVENUE, TILE HILL, CQVENTRY CV4 9EY
(0203) 473 851

439




Jeach-in Project

MIN/

Alan Winstanley & Keith Dye B.Eng(Tech)AMIEE =—

The Lvoeryaay with Fractical Electronics Minr Lab has been crealed lo
accornpany 7eac/r1in 93, and enables the reader lo assernble dermonsitratiorn
cireuits by following the clear instructions and diagrams conlained in the

main lext, with every chance of it working first time.

last module to be built. This is a tr.f,

am. (amplitude modulation) radio
which uses an integrated circuit to both
detect and amplify an r.f. signal, all in one.
Belng a tuner rather than a receiver, its
output cannot drive a loudspeaker directly
and so It's designed for use in conjunction
with the Mini Lab Audio Amplifier.

The circuit diagram of the Radio Tuner is
shown in Fig. 1. L1 and VC1 form a tuned
circuit and the tuning frequency is selected
by adjusting the capacitor. In fact, L1 per-
forms the job of both aerial and inductor,
and consists of a coil of copper wire wound
around a ferrite rod. The resultant r.f. oscilla-
tion is detected by IC1, a popular ZN414Z
integrated circuit which is made in a three-
pin package resembling a transistor.

The i.c. requires a stable, low-voltage
power supply and a Zener diode is used to
provide an improved regulated supply. R3,
R4 and VR1 set a d.c. voltage of 1-8V or so at
TR1 base. Due to emitter follower action, the
voltage at the emitter will be 0-7V less than
this, about 1V. VR1 actually provides a form
of gain control which varies the voltage at
TR1 emitter from between +0-7V to about
+1-1V.

The coil value is such that the circuit
will readily detect signals in the middle of
the am. (medium wave) band - typically
1000kHz or so. The Radio Tuner therefore
should clearly receive BBC Radio One on

THE Mini Lab Radio Tuner is the very

its Medium Wave transmissions and any
nearby local a.m. stations. Of course, it's
incapable of receiving stereo broadcasts.

CONSTRUCTION

It is essential that the specified parts are
used, in order to obtain best results and
ensure that they will match the p.c.b. Com-
mence assembly by fitting the discrete com:-
ponents in accordance with Fig. 2, observ-
ing the polarity of the integrated circuit and
the Zener diode. The two parts which need
special mention are the aerial (L1) and the
tuning capacitor VC1.

Inductor L1 consists of approximately 40
to 50 tums of enamelled copper wire, 38
s.w.g./ 0-19mm, wound on a ferrite rod 7mm
diameter x 100mm long, see Fig. 3. Firstly,
wrap a single sleeve of paper or tape 25mm
wide in the centre of the ferrite, then wind the
copper tums neatly onto this. Tape over
the resultant coil with Magic tape, for in-
stance, to prevent it unwinding. Allow 40mm
leadouts from each end of the coil.

The ferrite is retained on the p.c.b. using
two ¥ inch nylon “P" clips bolted to the
board, so that the ferrite overhangs the edge
- see photograph. Then scrape some of
the lacquer vamish from the enamelled wire
leads and solder them to the two solder pins
marked “L1". It will help reliability if you
secure the delicate copper leadouts to the
board and the ferrite by using several drops
of glue after finalising the assembly.

v ol m.«-@qa 3

Fig. 1. Circuit diagram of the Mini Lab Radio Tuner.
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Fig. 2. Component layout for the Radio
Tuner.

VARIABLE CAPACITOR

Variable capacitor VC1 must be a mini-
ature 150pF variable a.m. tuning capacitor,
having M2-5 (= 2-5mm diameter) mounting
bushes distanced by 14mm. This is screwed
to the underside of the p.cb. so that
the tuning shaft protrudes up through the
central hole. IMPORTANT: the mounting
screws will damage the vanes of the
capacltor if they are screwed in too far. Use
two M2:5 screws no more than 6mm in
length. Even then you must add four M2-5
washers under each screw head, to reduce
the length of the thread screwing into the
body of the capacitor to no more than
3mm. Don't rush this aspect or you will
damage the tuning capacitor.

The three connections of VC1 (one of
which isn't actually used by the p.c.b.) are
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PAPER OR
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o

Fig. 3. Construction of L1 on the ferrite rod.

then soldered on the copper foil side of the
board. The shaft of the tuning capacitor
can be extended to accept a knob, to
enable VC1 to be adjusted. Do this using
an M2:5 x 10mmscrew to secure the shaft
extension supplied. Then a knob suitable
for push-fitting onto a 6mm diameter (not
6-35mm) can be fitted. Suitable types are
recommended in Shop Talk.

After assembly, simply connect the
“OfP" terminal to the Audio Amplifier input
and switch on the 5V and 12V rails. You
should hear at least something. Adjust the
gain and volume controls as necessary and
then try to tune in to a station. The
performance of this modest station is quite
good and should pick out stations around
1100kHz.

If necessary, experiment with the number
of turns on the ferrite. You may need to
turn or point the Mini Lab board in order to
improve reception. It isn't hi-fi but we found
it more than acceptable when working on
the Mini Lab demonstrations at two in the
morning! Finally. . .

Congratulations on having completed
the construction of your Teach-In Mini
Lab. We hope you have enjoyed the
process of learning the fundamentals of
modern electronics and found the Mini
Lab a satisfying challenge. Now you
can explore electronics further by uslng
the versatile modules of the Mini Lab
to develop and experiment with your
own designs, or assemble and test EPE
projects before committing to a hard
wired version. The Mini Lab contains all

d
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you need to demonstrate electronic sys-
tems up to quite an advanced level, and
we hope your Mini Lab will accompany
you in your discoveries for many years to
come.

The p.c.b. foil pattern and silk-screen print
was designed by Keith Dye using a p.c.b.
computer-aided design system based on a
386 PC. and is copyright Dyetronics 1992.

MICRO LAB

Next month we commence our introduc-
tion to microprocessor systems. This is
relevant to both GCSE and “A” Level stu-
dents, although only Advanced students are
required to study this aspect in depth. The
Teach-In Micro Lab accompanies this sec-
tion, it is powered from the Mini Lab board,
and will be of great interest to those seeking
hands-on experience using this most crucial
component of microelectronics.

It includes a keypad and a liquid-crystal
display to enable you to “program” the
Micro Lab yourself. Additionally, it has a
battery back-up and will read specially-
written “EPROM" (erasable-programmable
read-only memory) memory chips, which we
have programmed - available separately —
to perform specific tasks. An accompanying
Reader’'s Manual offers a more detailed
analysis of operation.

Teach-In continues with our easy going
style, taking you step-by-step through to-Part
Twelve. Although it is an advanced design,
to assemble the Micro Lab successfully, all
you need is the ability to use a fine tipped
soldering iron. This is a must! It's even worth

Fitting the
ferrite aerial
to the Mini Lab,

MINI LAB
COMPONENTS

Resistors
R1 100k
R2 680
R3 56k
R4 22k
RS 22

All %W 5% carbon film

Potentiometer
VR1 10k 0.25W preset and
thumbwheel

Capacitors
C1 10n polyester
C2 220n polyester
C3  100n polyester
C4  22uradial elect. 16V
VC1' 150p a.m. tuning capacitor c/w
shaft extension

Semiconductors
IC1  ZN414Ztrf.ic.
ZD1 4.7V 400mW Zener Diode
(BZX55C4V7)
TR1 ZTX300 npn transistor

Miscellaneous
L1 40 to 50 turns of
8s.w.g./0-19mm enamelied
copper wire on a 7mm-x
100mm long ferrite rod
S.I.L. sockets (4 off); 2x%¥s in nylon
“P” «clips and M3/4BA fixings;
M2:5x 6mm hardware see text;
M2-5 x 10mm roundhead screw; 6mm
push fit collet-type knob.

IMPORTANT! Parts must be as
specified - see Shop Talk for buying
information.

£6

Approx

Price

investing in a suitable iron if you don't have
one already. The sophisticated specially
commissioned design is constructed as one
single project, and afterwards we will follow
up with interesting Micro Lab applications to
help you obtain ongoing value from your
demonstration unit.
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INTHE BOX

So Prince Charles will not be helping
anyone with their enquiries on how his
personal phone conversations came to
be recorded and published. Neither has
Princess Di. That, of course, is what the
press have been assuming all along.

There are at least three laws (the

Wireless Telegraphy Acts, Tecom-
munication Act and Interception of
Communications Act 1985) under

which the police can prosecute anyone
who eavesdrops on a phone call and
publishes what they hear. But to make a
prosecution stick, the police would need
the vitim to give evidence in court. Can
you imagine either Charles or Di going
into the witness box?.

So it does not matter how the calls
came to be taped. Perhaps they were
just run of the mill cellphone calls,
picked up by a run of the mill scanner
which someone was working inside the
cell where the mobile was being used.
Although both Cellnet and Vodafone
have created a smokescreen by saying
that it is very difficult to target calls and
hear both sides of the conversation, this
IS nonsense.

A scanner picks up both sides for the
simple reason that the phone system
mixes them. That is why we hear what
we say into a telephone microphone,
through its own earpiece. To target a
victim all the eavesdropper need do is
park a car near someone’'s home or
office and listen for their voice. It would
be tedious but so is any surveillance
work.

SECURITY?

Perhaps the calls were taped profes-
sionally, by the security services and
then leaked by re-broadcasting. Com-
monsense tells that the security services
will be listening to the Royals’ calls,
because they know that terrorists will be
listening for clues to their movements.

Perhaps the calls were taped by
private detectives working for one half
of the family to collect evidence against’
the other. As David Mellor found out
there is no legal bar to tapping a phone
in your own home, even though
someone else may be using it.

Over recent months we have seen any
number of “‘experts” on TV, talking
about tapping. Usually they have just
happened to work for firms which sell
scrambling devices. So far these have
been clumsy beasts which require both
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ends of the line to fit matching elec-
tronics. Now Cellnet is testing a single-
ended system developed by GEC-Mar-
coni Secure Systems of Liverpool. There
is no need for the other party to use a
matching descrambler.

SCRAMBLE

Existing double-ended systems
scramble by “inversion”. The analogue
speech frequency band is split into two
halves, high and low, and the high band
is converted into low frequencies, with
the low band converted into high
frequencies. This is easy to hack, if only
by buying or stealing a matching
descrambler.

GEC-Marconi’'s catchily named CPU
100 fits the handest of a car
or transportable cellphone, and the
transceiver. Hand portables do not have
enough power to drive it reliably. The
CPU scrambles the signal before it is
sent by radio to the telephone network.

The computer ‘‘switches” which
Cellnet uses to route incoming radio
phone calls into BT's telephone
network are equipped with matching
descramblers. So when the call leaves
the switch to go to its destination in an
office or home phone, it is ""clear”’. The
called phone thus needs no extra
electronics, unless it too is a cellphone.

Scrambling is by Variable Split Band
Inversion. The sound spectrum is split
into two bands (as with existing sys-
tems) but the frequency at which the
split occurs continually changes, several
times a second, between 32 different
values, and with no regular time pat-
tern for the changes. If the radio sig-
nal is picked up by a scanner it just
warbles like a fax machine or electronic
mail modem.

DESCRAMBLE

The descrambler in the network
switch must change its band-splitting
circuits in synchronism with the circuits
in the cellphone scrambler: This is done
by making the cellphone send digi-
tal control signals along with the
scrambled speech. The control signals
are encrypted to stop an eavesdropper
using them to switch a pirate des-
crambler.

Encryption is according to the Diffie-
Hellman technique whereby the two
ends of the link generate 64 bit random
numbers which are exchanged and used
as the basis of mathematical calcula-

tions which involve 100-digit codes and
logarithms.

TESTING

Early this year Cellnet was quietly
testing the system with a large company,
whose employees need to make secure
calls, and is now widening the trials.
Fishermen who use cellphones for ship-
to-shore communiation are interested
because they do not want rivals to
know when and where they have found
schools.

A commerical launch is planned for
the spring. The scrambler will cost
around £600 and users will pay extra for
calls that need descrambling, probably
around twice the current cellphone
premium rate of 33p per minute. The
caller will key in a code with the called
number to activate the network de-
scrambler.

Although GEC Marconi acknow-
ledges that no scrambling system can
ever be 100 per cent secure, the codes
used by the CPU-100 would take
months to crack with a ganged array of
advanced computers.

TALE

And hereby hangs quite a tale which |
will tell another time. To give you a
teaser, Cellnet’s rival, Vodafone, has no
plans to offer a system like the CPU.
Vodafone sees the long term answer as
GSM the pan European cellphone sys-
tem which converts speech into digital
code and then encrypts it with such
strength that cracking becomes even
more difficult that for GEC-Marconi’'s
analogue system.

Although work on the Europe’'s GSM
network is behind schedule, Vodafone
will soon offer its MCN service. This
uses GSM digital technology in micro
cells inside the existing analogue net-
work. And Mercury is publicising the
security of its promised PCN, Personal
Communications Network, which uses
GSM technology at higher frequencies
(1800MHz instead of 900MHz).

European electronics firms have been
hard-selling GSM technology round the
world.

Stop for a moment and think what this
means. All round the world, criminals
and hostile armies are being offered
a low cost method of communicating
with such strong encryption that even
the police and security services cannot
listen in.
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EASY FAST & POWERFUL

CAD SOFTWARE THAT GIVES YOU THE EDGE

ISIS - SCHEMATIC CAPTURE

Easy to use yet extremely
powerful schematic entry system
with all the features you need to
create input for ARES or other
CAD software. Now available in a
super-fast 32 bit version capable
of handling huge designs even on
AO-sized sheets.
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Graphical User interface gives
exceptional ease of use - two mouse
clicks will place & route a wire.
Automatic wire routing, dot
placement, label generation.

2D drawing capability with symbol
library.

Comprehensive device libraries.
Heterogeneous devices (e.g. relay
and coil) allowed in different places
on the schematic.

Special support for connector pins
put each pin just where you want it
Output to printers, plotters,
Postscript.

Export designs to DTP and WP
packages.

Netlist formats for most popular PCB
& simulation software.

Bill of Materials and Electrical Ruies
Check reports.

Multi-sheet and hierarchical design
support.

Automatic annotation/packaging.
ASCH data import database facility

from

£275

ARES - PCB DESIGN

Advanced netlist based PCB
layout software newly updated
to version 2.5. Major new
features include SMT library,
real time snap (for those tricky
SMT spacings), thermal relief
power planes and enhanced
autorouting.

Graphical User interface.

Real time snap.

Auto track necking.

Curved, 45/90 or any angle tracks.
Extensive through hole and SMT
package libraries as standard.

2D drawing capability with symbol
library.

Connectivity highlight.

Output to printers, plotters,
Postscript, Gerber and NC drill.
Gerber View facility

Graphics export for DTP etc
Advanced netlist management with
forward design modification.
Component renumber and
back-annotate to ISIS.

Full physical and electrical design
rule checks.

Autorouter handles single, double or
multi-layer boards.

Power plane generator with reliefs.
Strategy & DRC information
loadable from ISIS

Gerber import utility available.

from

£275
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ISIS ILLUSTRATOR

Schematic capture for MS
Windows 3.1 - produces high
quality schematics like you see
in the magazines with your
choice of line thicknesses, fill
styles, fonts, colours etc. Once
entered, drawings can be
copied to most Windows
software through the clipboard.

New version 2 includes
netlisting, bill of materials,
hierarchy, and much more.
An ideal front end for
Windows Simulation and
PCB design.

new low prices from

£99

ADPAK - UDGET PRICE CAD

Two  programs - ISIS
SUPERSKETCH and PCB i -
for the price of one.

CADPAK has everything you
need to produce circuit
diagrams and PCBs on your
PC and is exceptionally easy
to use.

superb value at only

£79




Constructional Project

IMMERS/ON
HEATER
CONTROLLER

I. R. de VAUX-BALBIRNIE

Automatic control for your

water heatenr.

HE TIMER described here was designed

I in response to a request for an easy-

to-use immersion heater controller
for an elderly person. It would be equally
useful, however, for anyone needing hot
water at a preset time each day.

By switching on the immersion heater
early in the morning, it is possible to take
advantage of the “*Economy-7" system (if
one is installed) and make considerable
savings using off-peak electricity. Some
details of Economy-7 are given later.

The IEE wiring regulations prohibit an
immersion heater being connected by a
plug and socket. This in practice means
that the normal type of plug-in time switch
cannot be used.

Commercial fixed-wiring time switches
for immersion heaters are available but
appear to cost around £40. It is true that
these are more versatile than the present
device but where simple once-a-day switch-
ing with manual override is required, this
project turns out to much less expensive.

TIMEOUT

The Immersion Heater Controller
provides a choice of four qperating times,
using a six-position rotary switch on the
front panel. These are nominally 30mins.,
60mins., 90mins, and 120mins. (although
the times are freely adjustable at the
setting-up stage up to a maximum of four
hours). There are also continuous and off
positions.

The off setting inhibits operation and
may also be used to cut the timing period
short if required. A manual trigger switch
is also provided - this can begin a timing
cycle at any time of day.

For those needing the simplest control,
the additional facilities need not be used.
The operating time could be left preset
and the Immersion Heater Controller will
switch on and off each day indefinitely.

The daily timing is highly accurate — to
within minutes per year. This means that,
once set for the correct time of day, the
controller will continue to operate with-
out attention. This may be an advantage
for an elderly person. Continuous current
consumption from the mains is negligible

i

whether the controller is in the process of
timing or not.

FRONTPANEL

The front panel of the Immersion Heater
Controller shows a small analogue clock
face through a transparent panel (see
photograph). There is also the control
knob for the six-position rotary switch and
the manual trigger switch previously
mentioned.

A green l.e.d. indicator shows when the
immersion heater is on. Pushbutton, ser
time and cancel, switches are also provided
on top of the unit — these are used for initial
setting purposes and will be described later.

SAFETY AND
REGULATIONS

Readers are warned that constructing this
project involves making high-current mains.
connections. Anyone who is unsure of being
able to do the job safely MUST consult a
qualified electrician.

Special regulations apply to immersion
heaters installed in “rooms containing a
fixed bath”. The Immersion Heater Con-
troller MUST NOT be installed in a
bathroom (whether or not in a separate
airing cupboard) or, indeed, anywhere where
moisture exists. It is designed to be fixed to

the wall, out of the reach of children, in an
airing cupboard sited outside the bathroom
and close to the immersion heater which it
controls.

ECONOMY=7

The Economy-7 system provides cheap
electricity at night and in the morning be-
tween specific times. This is the off-peak
period during which there is normally a
low power demand.

It makes sense for the generating
companies to encourage people to use this
electricity to offset the high costs incurred
even during off-peak times. Presently,
Economy-7 spans the period 11.30 p.m.
(12.30 a.m. in the summer) to 6.30 a.m.
(7.30 a.m. in the summer) i.e. a period of
seven hours hence the name Economy-7.

This period is subject to change and
could possibly vary from one electricity
region to another. If in doubt, check with
your local electricity board.

There is no charge to the consumer for
an Economy-7 system to be installed. The
old meter is simply replaced by a dual one
which gives scparate readings for on-peak
and off-peak usage. Each charge is calcu-
lated separately and the results added to-
gether for the total bill.

Once placed on the Economy-7 tariff,
you will have to pay a little more for each
on-peak unit (kWh) used. It therefore needs
some calculation to decide whether it is
worth going on to Economy-7 or to leave
things as they are.

Fig. 1. Block diagram for the Immersion Heater Controller.
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If you have electric storage heaters, the
whole point of using these is to take
advantage of off-peak electricity so you will
presumably already be on Economy-7.
However, even if you do not have storage
heaters it may still be worthwhile to opt
for Economy-7 since such appliances as
the immersion heater, washing machine,
tumble dryer and dishwasher can all be
used during the off-peak period although it
may need a little forward planning. You
may have to put up with a certain amount
of noise from the appliances — shallow
sleepers beware!

It is possible to cook the following day’s
meal with an electric cooker having a timer
using off-peak power. Remember also that
some electricity is already used at off-peak
times such as that for the fridge, freezer,
perhaps some lighting, etc.

TACKY TUNES

The device chosen as a basis for daily
timing is a ready-made quartz clock mod-
ule. Constructional cost was thought to be
important and this is the cheapest way of
doing the job combined with the necessary
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high accuracy. The clock operates from a
crystal controlled oscillator and is accurate
to within 15 seconds per month.

Home-constructed devices based on
timer i.c.’s — even the so-called precision
variety — are not accurate enough. At best,
their timings tend to drift by a minute or
two per day due to changes in temperature
and other factors. This would mean that in
a period of a few weeks, the controller
would need to be re-adjusted or it could fall
out of step with the Economy-7 period.
Although a timer module having a digital
rather than an analogue display could be
used — and would involve less work — the
cost would be much higher.

The specified quartz clock movement (see
ShopTalk) gives an output pulse each hour
(by means of a pair of internal contacts
closing momentarily) and it is this signal
which is counted 24 times and used to con-
trol the rest of the circuit. These pulses are
really intended to operate a set of chimes
on the hour but, of course, this is not
needed in the present design.

The supplier may provide the “chimes” —
free of charge — these take the form of a set
of tacky tunes ranging from I'm Popeye the
Sailor Man to The Yellow Rose of Texas
supplied on a small circuit panel together

with a miniature loudspeaker and battery
holder. This section is completely separate
from the clock movement and since the
cost of the whole package is very low
anyway, this part could be simply thrown
away.

On the other hand, if the user is fond
of the medley of British, American and
various other tunes, it could be used for
some other project! At least the miniature
loudspeaker and battery holder will be
worth keeping.

The clock movement is battery-operated
using a single AA size cell. Battery life is at
least one year.

CIRCUIT
DESCRIPTION

A block diagram of the Immersion
Heater Controller is shown for Fig. 1.
This comprises five main parts: the clock
module (daily timing section) itself; a
monostable; a counter and gating circuit;
a short-period timer (immersion heater on
time) and a power switching (relay) sec-
tion.

1IC4
1034€

TRIGGER

The complete circuit diagram for the Im-
mersion Heater Controller is shown in Fig.
2. The power supply for all sections except
the clock module is derived from the mains
using transformer, TI, in a conventional
arrangement of twin rectifier diodes D3
and D4, smoothing capacitor C6 and fuses
FS1 and FS2. This provides a nominal 12V
smooth d.c. supply.

Ignore IC1 and associated components
for the moment. Hourly counting is carried
out by a 7-bit binary counter, IC2. On the
arrival of high pulses applied to the clock
input, pin 1, the seven binary coded out-
puts — pin 12 (units), pin 11 (twos), pin 9
(fours), pin 6 (eights), pin 5 (sixteens), pin 4
(thirty-twos) and pin 3 (sixty-fours) incre-
ment accordingly,

Assuming that the device is reset, i.e.
begins at 0000000, after the first hour the
count will be 0000001, on the second one it
will be 0000010, on the third, 0000011 and
so on. Since twenty-four is 16 + 8 i..
11000 in binary, it can be seen that a daily
signal may be derived when the sixteens
(pin 5) and eights (pin 6) are high (supply
positive voltage) simultaneously.

The required outputs are applied to
NAND gate, IC3 inputs (pins 8 and 9) so
that when they are both high, the output,
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pin 10, goes low (since the output of a
NAND gate is low only when both inputs
are high). This /low state is applied momen-
tarily via capacitor, C3, to the trigger input,
pin 1, of precision timer, IC4.

The precision timer I1C4 is a digital device
which operates as follows. After triggering,
pin 3 will be high and pin 2 low. Capacitor
CS5 will then charge up through some or all
of the preset potentiometers in the chain
VRI to VR4, as selected by rotary switch
S5a, pole A positions 1 to 5, and connected
between pins 13 and 14 (ignore resistor R9
for the moment).

After a certain time, C5 is discharged and
a count of one is registered by an on-chip
binary counter. This cycle repeats until the
4095th one, whereupon the twin outputs,
pin 2 and pin 3 change state — that is, pin
3 which was previously high goes low and
pin 2 which was previously low goes high.

The time during which pin 3 remains
high is determined by the wvalue of
capacitor C5 in conjunction with the
adjustments of the presets as selected by
S5a pole. While IC4 output pin 3 is high,
current is supplied to the base of the
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Darlington transistor TR2, through cur-
rent-limiting resistor R11.

A Darlington device consists of two tran-
sistors connected together internally to give
the equivalent of a single transistor having
an exceptionally high current gain. Thus,
the very small base current supplied by 1C4
pin 3 causes sufficient collector current to
flow to energize the relay coil, RLA. The
*make” contacts of the relay, RLA1, then
close and switch the mains live feed to the
immersion heater.

When IC4 outputs change state at the
end of the timing period, the high state of
pin 2 is applied through resistor R6 to
transistor TR1 base. The collector goes low
and this resets IC2 at reset input pin 2,
via C2. Thus, the binary count is again
0000000 and the cycle repeats indefinitely.

Suppose switch S5 is set to position 1
(OFF). Now, the relatively low-value fixed
resistor, R10, is connected between pins 13
and 14. This produces a complete timing
cycle in 15 seconds or so. Also, S5b pole
connects TR2 base directly to supply nega-
tive — the relay therefore switches off
immediately.

If S5 is set to position six (Continuous),
IC4 pin 13 is disconnected from the VR1 to
VR4 chain, via S5a pole (moving contact).

445




The only timing resistor left in the circuit is
now the high-value fixed resistor R9, and
so timing takes place over a long period -
12 hours approximately in the case of the
prototype unit.

With such a high resistor value the
timing is rather unpredictable but this is
included as a precaution in case the con-
rinuous setting has been forgotten. Diode
D1 prevents the potentially destructive

Resistors
R1, R3,

RS, R6,

R7 47k (5 off)
R2 2M2
R4 ™
R8 680
R9 10M
R10 3k3
R11 27k
R12 560

All 0-6W 1% metal film.

Potentiometers

VR1 to
VR4 1M miniature presets,
vertical (4 off)
Capacitors
C1,C2,

C3, C4 100n disc ceramic (4 off)

5 1u polyester
C6 1000u radial elect., 16V
Semiconductors
D1, D3,
D4 1N4001 1A 50V rect. diode
(3 off)
D2 5mm green l.e.d. indicator
TR1 ZTX300 npn silicon
transistor
TR2 MPSA14 npn Darlington
transistor
IC1 7555 low-power CMOS
timer
1C2 4024 7-bit counter
1C3 4011 quad NAND gate
1C4 ZN1034E precision counter

timer

Miscellaneous
T Mains transofmer,
12V-0V-12V 100mA
secondary - or twin 12V
secondaires

FS1
FS2 20mm panel fuseholder and
20mm 1A fuse to fit (2 off)

TB1 15A screw terminal block
4 sections required

S Part of clock - see text

$2,S3

S4 Miniature push-to-make
siwtch (3 off)

S5 2-pole 6-way rotary switch
35mm diameter control
knob

RLA Relay with 270 ohm 12V

coil, and mains make

contacts rated at 240V

16A minimum

Stripboard 0-1in. matrix, size 15 strips

x 54 holes; 8-pin d.i.l. socket; 14-pin
d.il. socket (3 off), Melody clock and
plastic hands - see text; self-adhesive
releasable cable clips (or strain relief
bushes) (2 off); rubber grommets (2
off); connecting wire. 2:5mm 13A 3-
core butyl rubber flexible immersion
heater wire;, solder, etc. aluminium
box, size 152mm x 102mm x 51mm.

Approx cost
guidance only

£28
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effect on the semiconddctors from the
reverse high-voltage pulse which occurs
when the magnetic field in the relay core
collapses on switching off.

COMINGCLEAN

The CMOS timer IC1 and associated
components are connected as a monstable.
Its purpose is to provide clean pulses for
IC2 to count. This is necessary because the
original signal derived from the quartz
clock module is provided by the mechani-
cal closure of an internal switch, S1.

All  mechanical contacts tend to
“bounce” when they touch and this would
result in the delivery of several pulses on
each closure instead of only one. IC2
would therefore count unpredictably.

To overcome this, the signal obtained
from S1 provides /ow pulses which are ap-
plied to trigger input, pin 2, of ICI. The
effect is to deliver a high output from pin 3
for a certain time which depends on the
values of resistor R2 and capacitor C1.

With the values specified, the output
remains high for approximately 0-2 sec.
and this allows time for all the contact
bouncing at Si to stop. Since it does not
matter much what the exact timing is, there
is no adjustment provided.

The first “make”™ of the clock contacts
triggers IC1 and successive bounces have
no effect. Pin 3 therefore delivers a totally
clean signal which is applied direct to IC2
trigger input, pin 1, and the pulses are
counted in the manner already described.

The trigger input to IC! pin 2 is kept
normally high by pull-up resistor R1. Note
that it 1s a characteristic of this type of
timer (and of 1C4) that triggering takes
place on the arrival of a low pulse rather
than a high one.

Push-to-make switch S2 (Set Time), con-
nected in parallel with clock switch S1, is
used to inject dummy clock pulses into IC1
and this will be used to set the operating
time of day at the end of construction.
Switch S4 (Trigger) initiates a timing cycle
at any time of day by making IC4 pin 1
(trigger input) low momentarily. Push-to-
make switch S3 (Cancel) resets IC2 by ap-
plying a high pulse, via fixed resistor R3, to
the reset input, pin 2.

RELAY

The relay used in this project MUST be
adequately rated. A 3kW immersion heater
requires a current of 12:5A on 240V mains

]
and it is essential that the relay contacts
can handle this load repeatedly and over a
long period of time.

The specified component has silver cad-
mium oxide contacts and a rated life of
100,000 operations minimum at 20A. This
should ensure a very long life. Beware of
using small, cheap relays which seem only
just adequate - they may overheat and fail
quickly in service.

CONSTRUCTION

Construction of the Immersion Heater
Controller is based on a main circuit panel
made from a piece of 0-lin. matrix strip-
board. size 54 holes by 15 strips. The top-
side component layout and details of the
underside breaks required in the copper
strips is shown in Fig. 3

Begin construction by cutting the
material to size, drilling the three mounting
holes and making all track breaks and
inter-strip links as indicated. Note the
intact copper strip linking 1C3 pin 2 to pin
13. The double breaks around the relay
contact connections must be checked
carefully since these isolate the mains from
the low-voltage control section.

Solder the on-board components into
position noting the polarity of capacitor C6
and of all diodes. After a careful check for
errors, solder 20cm pieces of light-duty
stranded connecting wire to copper strips
E. G, H and I on the left-hand side of the
panel as shown also to strips 4, D . and F
at hole position 30 and to strip 4 at hole
position 31.

Solder similar pieces of wire to strips A,
B. C, D and F to the right. Using different
colours e.g. rainbow ribbon cable, will help
in avoiding errors. There is quite a lot of
wiring to do so take care to avoid mis-
takes. Proceed slowly and carefully because
any such mistakes could be difficult to find
later.

Solder the presets VR1 to VR4 around
rotary switch, S5 pole A, contacts one to
five as shown in Fig. 4. This is a fiddly job
and needs to be done with care. A short
link wire is needed between each sliding
contact (centre) tag and the corresponding
outer one — do not rely on a blob of solder.

THAT'S THE DRILL

Prepare the box by making the large hole
in the front for the clock hands to be seen.
1t is worth taking time over marking this
out, cutting it and smoothing the edges.
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Fig. 3. Stripboard topside component layout and details of breaks required in the underside copper strips.
Double breaks must be made around the relay to isolate the mains.
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Fig. 4. Interwiring from the circuit panel to all off-board components. Use mains cable to make connections
directly to the relay contacts. Note the relay leads pass under the circuit board.
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The appearance of the finished project
depends largely on the appearance of this.

Drill the holes in the front panel for
rotary switch S5, led. indicator D2
(Timing) and also for pushbutton switch S4
(Trigger). Drill holes in the top for switches
S2 (Set Time) and S3 (Cancel).

Examine the holes which exist in the
flanges of lower section of the case and
which are used with the self-tapping screws
to hold the two parts together. Mark out
and drill new holes in the flanges Smm
higher than the existing ones. This will
enable the case to be assembled with the lid
section slightly higher — check this point.
This is necessary to allow clearance for the
clock movement inside.

Referring to Fig. 5, cut out the
aluminium /clock panel. Bend the material
as shown and drill the clock movement
mounting hole and the two. smaller ones
which will be used to secure the bracket to
the top section of the box later.

In the prototype unit, the panel was
sprayed with matt (car-type) black paint
and the hour and minute hands painted
white (see photograph). Allow the paint to
dry thoroughly before proceeding.

Mount the clock movement on. the
bracket. It may be necessary to provide
some padding between the clock itself and
the metalwork - e.g. a piece of cardboard.
Cut the plastic hands short using sharp
scissors and file the edges smooth.

Before fitting the hands, it will be neces-
sary to line them up so that the internal
contacts, S1, close on the hour. By turning
the movement using the time setting knob
on the side, the click of the switch contacts
will be heard. The minutes hand may then
be attached at the top.

Cut a piece of transparent plastic lcm

longer and wider than the hole made for the
clock and stick this on the inside using
strong fabric-backed adhesive tape (“gaffer
tape™ was used in the prototype). Drill the
holes and attach the bracket to the box
using two small fixings. Check for adequate
clearance between the clock hands and the
plastic window. Note that it is necessary to
mount the movement to the lid section of
the box so that the battery can be easily
changed.
Drill holes in the bottom of the base section
to correspond with those already made in
the circuit panel. Drill holes also for trans-
former T1, for terminal block TB1 and for
the fuseholders.

Check the size and drill the two large-
diameter holes in the side of the box for
the grommets to be used on the input and
output wires. Note that in the prototype,
separate strain relief clamps were used but
large strain-relief bushes could be used in
place of the grommets. Noting the position
of the internal components so that these may
be avoided, drill two holes in the back of the
box to attach the unit to the wall later.

INTERWIRING

Cut off a 10cm piece of the specified
heat-resistant mains cable (see Com-
ponents List) and remove the thick outer
insulation. Use the brown and the blue
piece to make direct connections to the
relay make contacts — note the essential
re-inforcement of the copper strips as
shown. Make certain that these wires are
secure. Keep the piece of green/yellow wire

this will be needed later.

These wires are shown as much thicker
leads in Fig. 4. Note that they pass under
the circuit panel on their way to terminal
block TBI
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Fig. 5. Drilling details and dimensions for the clock mounting bracket.

Connnect the clock movement wires to
switch S2 terminals and mount all remain-
ing components. Connect the solder tag on
one of transformer T1 fixings to the piece
of green/yellow mains wire left over earlier.

When mounting the circuit panel use
nylon fixings because this will eliminate the
possibility of short circuits occurring to
the metalwork. Short plastic stand-off in-
sulators must be used on the fixings to keep
all connections on the copper strip side at
least 3mm clear of the base of the box.
Check this point carefully especially at the
relay contact connections.

Make certain no sharp connections can
puncture the mains wires leading to the
relay contacts. . Place a piece of thick
cardboard on the base of the box as an
additional precaution. This should cover
the area of the circuit panel and terminal
block but should avoid the mains trans-
former position - see photograph.

Refer to Fig. 4 and complete the internal
wiring. Note the Earth wire already at-
tached to the solder tag at T is connected
to terminal block TB1/4.

Insert the i.c.s into their sockets with the
correct orientation. The ics are CMOS

Layout and wiring inside the two halves of the metal case.
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devices and, as such, could be damaged by
any static charge which may exist on
the body. Although they are internally
protected, it would be a wise precaution to
avoid touching the pins or to touch some-
thing — such as a water tap — which is
earthed just before handling them.

Fit rotary switch S5 control knob. Set
presets VRI to VR4 sliding contacts all
to mid-track position — this will provide
nominal timings of 30, 60, 90 and 120
minutes.

The internal wiring can be tidied up by
arranging the individual wires into groups
and using spiral wire-wrap or self-locking
cable ties as shown in the photograph. In-
sert the fuses into their holders.

TESTING

Make up a temporary input wire with a
mains plug on the end. Pass the other end
through one of the grommets and connect
it up to the terminal block TBI as fol-
lows: brown to TBI/l (Live in); blue to
TB1/3 (Neutral) and green/yellow to TB1/4
(Earth). Fit the lid of the case using the
self-tapping screws in the new holes and
plug in the unit.

Set the rotary switch SS$ to position 2 (30
mins.) and press switch S4 (Trigger). The
relay should click and the l.e.d. indicator
(Timing) light. Move S5 to position 1 (Off)

it should switch off immediately.

Wait for 20 seconds (for IC4 to time out)
and move S5 to 30 mins. once again. The
l.e.d. should remain off — if it comes on wait
longer with S5 in the off position.

Trigger once again and check the timing.
Check the other timings 60mins.,
90mins.. 120mins. in the same way.
Adjust the operating times if necessary
using presets VRI to VR4 respectively.
Remember to unplug the unit from the
mains before removing the lid of the case.

Maximam clockwise movement of any
given preset, VRI to VR4, will provide
approximately one hour, these timings
being cumulative. However, there is little
point in trying to set timings up with great
accuracy.

Set S5 to position 2-(30 minutes) again.
Press pushbutton switch S3 (Cancel) and
press S2 (Set Time) 24 times. Do this
deliberately with a short pause between
each operation. On the last one, the le.d.
should come on. If this does not work
properly, repeat more carefully.

If this works, it may be assumed that the
circuit will operate correctly when triggered

by the clock. Any problems are almost
certainly due to simple faults such as in-
correct connections, “bridging™ of copper
strips with solder, omitted link wires or
track breaks, faulty wiring, etc.

INSTALLATION

It is essential to use the correct type of
mains cable and pay respect to the ap-
propriate regulations regarding immersion
heater installations.

The correct 1ype of wire 1o use is 2-5mm
twin and earth butyl rubber sheathed (heat
resistant) flexible cable. This type of wire
may be obiained from electrical contractors

it may not be available from all DIY out-
lets.

A mains isolating switch and a separate
Juse ar the main fuse box should already
exist. If there is no such switch or fuse
or if the existing wiring is of an incorrect
type, do not proceed until you have asked a
qualified elecirical contracror to check the
installation.

Choose a suitable position on the wall
for mounting the unit. Switch off the supply
at the main fusebox and remove the imrier-
sion heater feed fuse. Drill and plug the
wall and attach the unit using two screws
through the holes in the back already
drilled for the purpose.

Remove the cover from the immersion
heater isolating switch and disconnect the
feed wire leading to the immersion heater
itself noting how it is connected. Shorten-
ing the wire as required, pass it through
one of the grommets. Connect the wires
to TBI as follows: TB1/2 (Live output:
brown); TBI/3 (Neutral: blue) and TB1/4
(Earth: green/yellow). Leave the terminal
screws loose for the moment.

Now, cut off a new piece of wire long
enough to reach the switch, pass it through
the other grommet. Connect it to TBI in
the following way: TBI/1 (Live in: brown);
TBI1/3 (Neutral: blue) and TB1/4 (Earth:
green/yellow). Tighten all ferminals and
check the work carefully.

Clamp both input and output wires.
Connect the free end of the wire to the
isolating switch. Set the clock hands to
read the correct time of day.

Replace the lid of the box looking out for
possible trapped wires and for short-cir-
cuits being formed with the metalwork.
Check also that the self-tapping screws
holding the case together do not puncture
any wiring. Connect the supply and switch
on. Check the system for correct operation.

If the lid needs 10 be removed for adjust-
ment 1o preset VRI 10 VR4 or for battery
replacement, then the timer must first be iso-
lated front the mains by switching off ar the
main fusebox and removing the fuse.

SETTING
START TIME

Suppose the timer is to begin a timing
cycle at 6a.m. and the present time is
5.30p.m. It will be necessary to use the
Set Time pushbutton to provide the cor-
rect number of “missing™ pulses i.e. those
which would have normally been provided
by the clock since the last operation.

There would have been pulses provided
by the clock at 7, 8, 9a.m. and so on. The
last one would have been given at Sp.m. i.e.
eleven pulses altogether.

Press the Cancel switch S3 to make sure
the counter begins at zero then press S2
eleven times. The twelfth will be given
automatically at 6p.m. the thirteenth at
7p.m. and so on. The twenty-fourth one
will then arrive at 6a.m. as required.

If a mistake is made, press S3 (Cancel) to
reset the counter and repeat the procedure.
An alternative method is to wait for the re-
quired operating time (or up to one hour
later) and simply press S3 (Cancel).

If there is a power failure or the mains
supply is interrupted for any reason, the
counter will auto-reset when the supply is
re-established. It will then be necessary to
set the starting time again.

There is no need to reset the clock for
British Summer Time. This is because
Economy-7 operates at the same absolute
time each day. Thus, it will continue to
provide the correct times but, of course, the
clock will be one hour “out”.

Try to avoid moving the control knob to
a different time setting when the device is
already in the middle of a timing cycle. If
you do, the timing will be unpredictable. It
would be better to cancel before selecting a
new time.

Note that if S8 is moved to the off posi-
tion during operation, it will be necessary
to wait for 20 seconds minimum before
moving it to another position. This will
allow the precision timer IC4 to time out.

It only remains to label the switches and
put the Immersion Heater Controller into
service. Some users may wish to make a
small cover for the Set Time and Cancel
switches to that they cannot be pressed
accidentally. O

NEW STYLE EPE BINDERS

A totally new type of binder is now available to hold and protect twelve
issues of Everyday with Practical Electronics. This new ring binder uses a
special system to allow the issues to be easily removed and reinserted
without any damage. A nylon strip slips over each issue and this passes
over the four rings, thus holding the magazine in place (see photo).

The new binders are finished in hard wearing royal blue p.v.c. with the
magazine logo in gold on the spine. We were hoping to keep the price
the same as the previous binders but unfortunately the postage cost has
defeated us as they are much heavier than the previous ones. The price
is £4.95 plus £3.50 post and packing (for overseas readers the postage Is

costs £10.50).

Fax: 0202 841692.
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We also accept credit card payments Mastercard
(Access) or Visa (minimum credit card order £5).
Send your card number and card expiry date
plus cardholders address (if different
to the delivery address).

£6.00 to everywhere except Australia and Papua New Guinea which

Send your payment in £'s sterling to Everyday with Practical Elect-
ronics, 6 Church Street, Wimborne, Dorset BH21 1JH. Tel: 0202 881749.




MISSING A LOT
Dear Ed. and Tony,

Having read the letter by Philip Hall of
Chichester — April issue, | had to write,
expressing my views.

| thought | had seen and heard all the
arguments for scrapping the Morse exam,
but the remarks by P. Hall, were | feel a bit
below the belt.

Whilst | would agree — after 46 years
“hamming”, we have our share of
“snobs” — cliques — and of course the
cowboys — I've heard them all - his
remarks regarding the CW fraternity were
totally uncalled for.

He gets the impression — he says “that
the majority of the CW users are ex-
military who have learned their Morse at
the taxpayer’'s expense!”

Those same “ex-military types’’ that
you decry in your self-opinionated way,
were trained to do a job as wireless ops,
and did a highly important job too.

Quite a large number of them died
doing it — of course, “at the taxpayers
expense!”’

In passing, | learned my CW when |
was 14 years of age — self taught!

He, Mr Hall, goes on to say he has the
competence and the means to become a
creditable radio ham. Then stop whining
and get on with it, Morse and all.

For those young and old enthusiasts
who have made the effort, and indeed
have proved their competence and hold a
license, it would be a betrayal to allow
these “whingers " to have everything "‘on
aplate”

Whether or not people who have
qualified use Morse or not is entirely their
prerogative. In a given emergency | know
who | would rather have with me.

In these days of digital electronics and
expensive -off-the-shelf gear, Amateur
radio - as such, is most surely in decline.

| don’t consider myself an elitist; most
certainly not a “cowboy”, but old
fashioned | may be, will always believe
there is a place, however small, for the
basic needs of radio communication, i.e.
the Morse code. If as P. Hall says he is, a
keen HF listener, then he is missing an
awful lot of the ham bands.

Jim Roberts
Stoke-on-Trent

LIFE SAVER
Dear Ed.,

Just a quick reply to the letter in
Readoutby Mr Lui Giacomello. he cannot
be greatly interested in amateur radio if
the Morse exam puts him off becoming a
ham.

I wonder if he realises the number of
lives that have been saved by the use of
Morse code over the years when all else
has failed? Also the Morse exam does
keep out the people that have brought CB
into illrepute; has he listened to any con-
versations on CB of late, just filth most of
the time.

If Lui cannot be bothered to take the
Morse exam and becomes a qualified
operator, we don't need Lui on the air.

As a subscriber on an annual basis,
please don't let this great magazine turn
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into an amateur radio magazine. We have

plenty devoted to the ham subjects.
Thanks.

Keith J. Marshall, GOFTQ

Wraysbury

EXPERIMENTATION
Dear Ed.,

In reply to mr Giacommello (March
and April 1993) | wish to clarify a few
points. Firstly, the Amateur radio licence
is issued for the express purpose of “self
training in communication by wireless
telegraphy, which use (without limiting
the generality of the foregoing) includes
technical investigations”. This is the first
paragraph from yer actual licencel

The intention is obviously to encourage
experimentation with “hardware” and not
purely as a “chat band”. If people wish to
simply talk to others may | suggest they
obtain a CB which would probably satisfy
their needs for all of about 10 minutes,
until they get fed up with all the swearing
and music players!

In response to the Morse debate, |
am currently under going the “torture”
myself, but | don’t see it has a neces-
sary evil, rather as another aspect to the
hobby. And weren’t hobbies invented to
consume time anyway?

If people really want “something for
nothing” then please look elsewhere, as a
licence ham | am constantly bombarded
with the “| want a ham licence out of a
cornflake box" people, and my answer is
usually “yer gets what you pay for!” Isn't
something that will last for a life worth a
bit of effort?

P. Ryder, G1XUL
Nottingham

SKILL
Dear Ed.,

With reference to your letter Ham Fisted
from a reader in Edinburgh in the April
issue, who cannot understand why he
has to learn Morse. He doesn’t know
what he’s missing.

Okay | agree it takes a while to learn,
but once mastered there is nothing to
describe the joy one gets after tuning up
your gear and QSQ’ing (communicating)
with someone across the world.

1 am a radio amateur, | trained in Morse
as a R/O for the Merchant Navy and | can
assure your reader it's far more excit-
ing than communicating with radio tele-
phone. |f your Edinburgh reader just
wants to “speak’” with people around the
world why doesn’t he just ring them on
ordinary landline telephones?

Just picture this if you can, sitting at
your Morse transmitter and receive with
your fingers by the key receiving Morse
at 30 words a minute, without using pen
or paper, the signal being the weakest of
three on the same frequency, stirring and
drinking a cup of coffee, and thinking up
your reply — all at the same time. That's
skill and its well worth the effort of learn-
ing Morse.

When | get a chance I'll begoing for my
amateur licence. long live Morse.

Alan Campbell
Mid Glamorgan

RICH MAN’'S HOBBY
Dear Ed.,

| refer to the Rich Man’s Hobby letter
in the April edition and wish to taple a
counter view regarding the cost of the
RAE course.

At Brighton College of Technology our
course fee for this current session (Sep-
tember to May) has been £69. A one
third reduction is made if you are un-
employed or under 18. When you con-
sider that this equates to £2.30 per eve-
ning or 92p per hour | regard it as excel-
lent value for money for tuition from a
professional radio lecturer. The cost, in-
cidentally, includes all course notes and
500 typical exam questions. These alone
equate to the two standard tests used by
home study students.

| have had no complaints that the
charge is excessive and our well-above
national pass rate must support the case
that attending college is a beneficial
method of tackling the RAE,

The cost of the examination, however,
is outside our control and set by City &
Guilds, but is roughly £30. This approxi-
mates to £10 per hour for accommoda-
tion, invigilation, paper setting/marking
and associated administration incurred.

Are the above charges really unrealistic?
A plumber charges £10 per hour which
makes 92p an hour including all notes a
very moderate cost.

T. F. Strickland (G4EOA)

Head of School of Electrical Technology

Brighton College of Technology

SOLDERABILITY
Dear Ed.

I'm writing in the hope that certain
suppliers of kit-form equipment may be
swayed into giving due consideration to
solerability in the context of p.c.b.s (inc.
items of seeming professional quality).
The problem as | see it, relates to two
factors: a) extensive storage in less than
ideal conditions prior to despatch, and b)
the bizarre practice of using 1Tmm diam.
holes for 0.5mm component wires — there
are such things as 0.7mm drills, sealable
plastic bags, and flux/preservative. I'm
sure that anyone intent on doing a first
class job in this particular field is only too
aware of the problem.

Of the reference to ‘“‘plenty of heat”
within the instructions provided by some
suppliers of kit-form audio equipment,
viz. in the context of p.c.b. assembly
typically, heavy items that really have no
place on a p.c.b. at alll | can only In-
form all concerned that the “plenty of
heat” aspect simply serves to reduce
solderability courtesy of oxidization of the
relevant connection. Clearly, the correct
techniqgue involves using the solder itself
as the heat carrier — allied with an iron of
adequate heat capacity.

Whilst | appreciate that solderability
can be improved via washing in a weak
hydrochloric acid solution — followed by
hot and cold water rinsing, drying (gentle
electric heat), and solvent cleaning prior
to soldering (with variable success), the
associated process is hardly in-line with
either the buyer's expectations, or the
claims of the average supplier — ""a few
evenings satisfying/relaxing/rewarding/
profitable work!*

Even boards of professional appear-
ance have proved wholly unpredictable -
despite a bright appearance.

M. J. Evans
Worcester
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FTC

Universal Programmer and tester for PC
by HILO. The result of eight years of
research, this programmer approved by
Tl, Atmel and other manufacturers
contains one of the largest ranges of
components at an extremely competitive
price. Supplied complete with PC
interface, cable, manual in English, and
2MO of operating programs and utilities,
this programmer is equipped with a 40
pin universal connector and is ready to
program Eproms (16k to 4M), EEproms,
Serial proms, Bproms, CPU’s (Intel,
AMD, Motorola etc), PLD's (many
hundreds of references), as well as
testing TTL's (74's, CMOS 40 & 45),
DRAMS and SRAMS. A full specification
and list of components is available by
fax or by post.

Price of complete unit £450.

High Speed EPROM Programmers by
HILO supplied with PC interface.

For 8 bit EPROMS (32 pins) 16k to 2Mb

EPPO1A (1 socket) £128
EPPO4A (4 sockets) £165
EPPO8A (8 sockets) £290
For 8 or 16 bit EPROMS (40 pins)
SEP81 (1 socket) £170
SEP84 (4 sockets) £218
SEP88 (8 sockets) £358
Economical EPROM writer card

(1 socket 2716-27512) £78

EPROM Erasers with timer & drawer
with security switch

16 Eprom capacity £72

60 Eprom capacity £108

ROM/RAM emulator for emulating 2
EPROMs 8/16 bits via PC interface £186

All prices include recoverable VAT at
18.6%. Delivery by registered post — full
VAT invoice and 1 year guarantee
included. Please add £4 post and
packing per order. Payment by cheque
or by Visa. Purchase orders from major
corporations accepted.

For full information and documentation
by fax or by post ask for Steve Watt.
FTC, 4 bd Chastenet de Gery, 94800
Villejuif, France.

Tel 0103314726 3530

Fax 01033 14726 3627
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[ UK's leading module manutacturer since 1972 ]

SECURITY EQUIPMENT
DIRECT FROM THE MANUFACTURER

2000 SERIES
MICROPROCESSOR CONTROL UNITS
% EASY TO INSTALL % SIMPLE TO USE

@ Auto alarm reset
and reduction

e Alarm sounded memory
e Intelligent exit delay

i e Builtin loop checks

.2_-)_50 These brand new control panels use state 2150
of the art electronics to provide highly
etfective protection of the home, with
all sizes of security systems. Attractively styled
in a steel case and supplied with full instructions.
Detailed colour brochure available.

A l ' MINIATURE PASSIVE INFRA-RED SENSOR-RP33

7

Switchable Dual range, detects intruders up to 6 or 12 metres
Quantity  This advanced sensor operates by detecting the body
discounts heat of an intruder moving within the detection field
startat 3 Slow ambient changes such as radlators, etc. are
units. ignored. Easily installed in a room or hallway Providing
reliable operation from a 12V supply, it is ideal for use

£1 6 95 with the CA 1382 or equivalent high quality control unit
Size 80x60x40mm Supplied with full instructions.

50FT INFRA-RED
BEAM-IR 1470 I A

12V system for 44 DETECTOR-US 5063

internal and external f
Ideal for
car
£1 49—3 alarms!

appllcauon
FULL RANGE OF CONTACTS, CABLE, SIRENS ETC.:-
FOR COMPLETE SECURITY INSTALLATIONS

* AUDIO MODULES *

A rugged high powered module that is ideal for
use in discos & P.A. Systems where powers of up
to 125W, 4 ohms are required. The heavy duty
output transistors ensure stable and reliable
performance. It is currently supplied to a large 0,.
number of equipment manufacturers where >y %
reliability and performance are the main
considerations, whilst for others its low price is “
the major factor. Operating from a supply /

A
£18.95
A
voltage of 40-80V into loads from 4-16 ohms. ol

AL 2550-COMPACT LOW-COST 25W AMPLIFIER

A popular module with tens of thousands

installed. Ideal for domestic applications.
Supply rail 20-50V with loads of 8-16 ohms.
MM 100-BUDGET 3-INPUT MIXER

With a host of features including 3 individual level controls, a master volume
and separate bass and treble control, it provides for inputs for microphone,
magnetic pick-up and tape, or second pick-up (selectable), and yet costs
considerably less than competitive units.
This module Is ideal for discos and public
address units and operates from 45V-.70V.

MM 100G GUITAR MIXER

As MM100 with two guitar + 1 microphone
input intended for guitar ampllifier applications.

COMPLETE AUDIO RANGE FROM 10-125W.
SEND FOR DETAILS TODAY i

DEPTEE 12 Order by Credit Card for

51 POPPY ROAD Immediate dispatch.
PRINCES RISBOROUGH ) Add V.AT.
BUCKS HP27 9DB Carriage only £2.00
TEL: (084 44) 6326 mm  Exportcarriage 10%
FAX: (084 44) 7102 =] ~ minimum £2.00
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INTERFAC

Robert Penfold

FIRST read about single bit speech

synthesis many years ago, and I was
more than a little sceptical about the
efficacy of such systems. Speech syn-
thesisers using much higher resolutions
often produce results which are far from
perfect, so a simple single bit system
could reasonably be expected to produce
an, output that was so distorted as to be
totally unintelligible.

However, I must admit to being quite
impressed by the effectiveness of the speech
produced via the integral sound generator
by various pieces of PC software. These
programs clearly demonstrate that single bit
speech synthesis can provide worthwhile
results.

For PC users there is a shareware package
called the Digitised Voice Programmer’s Toolkit
which makes it easy to experiment with
single bit speech recording and playback.
Using this to playback one of the
demonstration speech samples gives a good
idea of what can be achieved.

Playback is via the PC’s intemal sound
generator, and the distortion on the re-
corded speech is massive. However, despite
this high level of distortion, every word of
quite lorig speech samples is perfectly under-
standable.

Natural Flow

The main problem with speech synthesis
systems that use high levels of resolution is
that even a few brief messages tend to take
large amounts of storage space. If the host
computer has the wherewithal, something
like an 8-bit system with a sampling rate
of around 18kHz will provide very natural
sounding results. However, some relatively
complex hardware is needed in order to
record speech samples and play them back
again.

Most high resolution speech synthesisers
use systems which do not require large
amounts of memory or disk space to hold
long samples. This usually means having a
library of words, or even parts of words
(allophones), with the reproduced speech
being put together from these constituent
parts. Such systems work, but with the
allophone system it can take a lot of effort
to put together some reasonably convincing
words.

With both systems there is a major
problem in that the natural modulations in
real speech are absent. These changes in
pitch and speed, plus more subtle changes,
are something that we all use whenever we
speak. They are important to the listener,
since the same phrases can have different
meanings depending on the way in which
they are spoken.
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Single bit speech synthesis systems do
not need to use any form of data com-
pression. Complete messages are recorded
and played-back as and when necessary.
Provided the recorded phrases are spoken
clearly and in a natural fashion, the played-
back samples should also have a natural flow
and be easily understood.

A sample rate of about 16kHz is adequate,
but only one bit (not one byte) is needed to
store each sample. This gives about 2K of
data per second of recorded speech. On an
8-bit system it might be necessary to keep
the messages quite short, but with most
16/32-bit systems there would probably be
no difficulty in using a few minutes of re-
corded speech.

A big advantage of single bit systems is
that a very simple interface is all that
is needed in order to record the speech
samples. Playback is often possible via the
computer’s built-in sound generator unit,
and in other cases the addition of some very
simple hardware is all that is required.

How It Works

For those who are not familiar with single
bit speech synthesis it would perhaps be
as well to explain the basic way in which
such a system operates. The hardware inter-
face used when recording is basically just a
microphone feeding into a clipping amplifier.
The distortion on the clipped output signal
is obviously very high indeed. Surprisingly
though, with a speech input the clipped

output signal is still perfectly understand-
able. It has to be emphasised here that such a
system is only suitable for speech, and will
not give usable results with music.

The clipped output signal is a digital
signal, which is high for one set of audio
half cycles, and low for the other set. This
signal is coupled to a digital input of the
computer.

During the recording process a software
routine checks the state of the input line at
regular intervals, and stores the results in
a block of memory. As with any digital
recording system, the sampling rate must be
high enough to ensure that the played-back
signal is a sufficiently accurate copy of the
original. In this case a sampling rate as low
as 16kHz seems to be adequate.

During playback the stored data is fed to a
digital output, bit-by-bit, at the same rate
that it was recorded. The output line is
used to drive a loudspeaker via a suitable
amplifier stage. With some computers it is
possible to send the signal to the internal
sound generator circuit, although in most
cases this will require some imaginative
programming.

Hardware

The hardware needed for recording single
bit audio is quite simple, as can be seen from
the block diagram of Fig.1. The low level
microphone signal is fed to a preamplifier
stage. From here the signal is coupled via a
gain control to a highpass filter. The high-

Mic

[D—

Preamp.

. % Highpass
‘ ki Filter

Out

—1 Amplifier Trigger }—o0

Fig. 1. Block diagram for a single bit speech synthesiser recording circuit.
IC1 = CA3140L
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Fig. 2. The speech synthesis recording interface.
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pass filter might seem to be superfluous, but
in practice it is essential,

Without this filtering the low frequencies
in the voice signal tend to result in the
clipped output signal staying at one logic
level or the other for relatively long
periods of time. This gives an output signal
that is little more than a random “clicking”
and “buzzing” sound. The low frequencies
do not significantly aid the intelligibility of
speech, and in the current context they
actually seem to hinder it. The practical
result of removing these frequencies is
certainly a digital output signal that has a
far higher degree of intelligibility.

The next stage is another amplifier, and
this is needed in order to bring the signal
up to a level that will drive the final stage.
This is just a basic trigger circuit which
provides a logic 1 output on positive half
cycles, and a logic 0 level on negative half
cycles.

The toolkit package includes a circuit
diagram for a recording interface, plus a
printed circuit design, all of which can be
printed out to a HP Laserjet or Laserjet
compatible printer. However, I made up my
own interface using the circuit of Fig.2.
This is simpler and cheaper than the circuit
provided with the toolkit package, but it
seems to work quite well. It is easily ac-
commodated on a small piece of strip-

board.

Circuit Description

The circuit uses two common emitter
amplifiers to provide the voltage gain, with
lower than normal values for the coupling
capacitors to provide the highpass filtering.
- VR1 is the gain control, and results seem to
be best if this is advanced just farenough to
give strong clipping at the output.

I used a low impedance dynamic
microphone of the type sold as replacements
for cassette recorders, However, the circuit
should work well with any normal low or
medium impedance microphone, and would
probably even give good results with a
crystal type.

Integrated circuit IC1 is the trigger circuit,
and this is really just an operational amplifier
used in the voltage comparator mode. VR2
is adjusted very close to the point where the
output of IC1 changes state. It does not mat-
ter whether the output is normally high or
normally low. The CA3140E used for IC1 is
a static sensitive device incidentally.

The output of the unit is connected to one
of the PC's serial ports. Note that it drives
the CTS handshake input and not the data
input. Connection details for 9- and 25-pin
PC serial port connectors are provided in
Fig.3.

In my original circuit IC1 was equipped
with a negative supply, so that the unit
provided suitable positive and negative
voltage levels to drive an RS232C input.
In practice the circuit seems to drive an
RS232C port properly without using a
negative supply for IC1, so this was omitted
from the final design.

Testing

A good way of testing the circuit is to
feed the output to a crystal earphone. If the
interface is working properly the distorted

~—S Gnd
(? 000 (5)
00006
CTS
9 Pin
S Gnd
CTS

0000009000009

000000000008

25 Pin
Fig. 3. Connection details for 9- and 25-pin serial ports

audio output should be clearly audible.
Monitoring the output using a crystal ear-
phone makes it easy to find an effective
setting for VRI.

The toolkit package includes stand- alone
recording and playback programs which can
be used to check that the overall system is
operating properly, and when experiment-
ing with the system.

The Software

The toolkit is provided with all the
software that is needed in order to use the
recorder device. The main parts of this are
two modules, one for recording and one
for playback, which are supplied both as
source code (assembler) and as compiled
object (.OBYJ) files. These are linked into
your programs to provide recording and
playback facilities. They can both be used
in the same program if required (though
this would perhaps be unusual) but they
cannot be used simultaneously because of
hardware conflicts.

The modules are written to use the Far
Pascal calling convention. They should
therefore be usable from most versions of
Pascal, provided .OB] modules can be
linked, and also from Modula-2, which uses
the same convention. Most C compilers
can also use Pascal calling conventions.
Not surprising, this, as it is the convention
used in Microsoft Windows. C header files
for the two modules are included in the kit.

Playback of sound is done in “back-
ground” mode. The routines return im-
mediately, so there is no waiting while the
sound plays. This is a good feature, as there
is nothing more frustrating than being
stuck with an unresponsive computer, espe-
cially if you don’t want to hear the sound!

Programs which play back sound can
either use files external to the program, or
the recording data can be ‘embedded’ into
the .EXE file. This is an interesting process.
First, the binary data file is converted to
assembly language, in fact to a long list of
DB statements. The kit includes a pro-
gram for this purpose. This is then as-
sembled into an .OB] file which is linked
into the program. Obviously, you need an
assembler to do this.

An example of an ‘embedded’ program is
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included, and again, you get both source
code and complied .EXE file. There is even
and embedded TSR which says ‘left shift
pressed’ every time you press left shift.
Scope for practical jokers here! Again, this
comes also as source (assembly language)
code.

By looking at these examples, you
should be able to see how to use the
modules. You do, however, need to be
familiar with the concepts of object files
and linking. It takes a bit more than just
selecting ‘compile’ from a menu.

Editor

Finally, an editor program is included.
This allows recording, mixing, merging,
and general editing of voice files, rather
like using a tape recorder. Using this, it is
possible to tidy up recordings to any
necessary degree. However, in the current
version, memory requirements limit the
length of recording which can be edited
in one piece to about 3 minutes 45
seconds. Since voice recordings are simply
binary data, however, files can simply be
concatenated to give longer periods of
sound.

The software will run on any PC which
has a least an 80286 processor. Note that
this software is shareware and not of the
public domain variety. If you use the
software in earnest the registration fee of
this American package is $50. The Digitised
Voice Programmer’s Toolkit is on disk 2126
from the PDS.L, Winscombe House,
Beacon Road, Crowborough, Sussex, TN6
IUL (Tel. 0892 667473). It might be
available from other sources under a
different catalogue number.




Jottings of an electronics hobbyist—Terry Pinnell

Although no great technical heights had to
be scaled when I built my Weather Centre, in-
stalling the wind speed and direction sensors
on the roof was decidely hazardous. To ensure
reliable operation they had to be mounted as
high as possible, which in practice meant shar-
ing the chimney stack with the TV antenna.
Given the lofty location of the finished units,
plus my low pain threshold, safe access was my
paramount objective when it came to installa-
tion.

The obvious approach was to use my exten-
dable ladder, which was just high enough. But
I quickly concluded, that there was no way I
was going to risk the very real danger of fall-
ing off onto the patio and crippling or killing
myself. I recall muttering to myself something
inarticulate like “Blow that for a game of con-
kers” as I reached the quite modest altitude at
which terror overtook enthusiasm.

Only about half way up I felt decidely in-
secure, even carrying nothing and with both
hands dedicated to the rungs. I reckon the
ladder was extended to about twice the height
of previous occasions, such as when using it
for painting windows. That in itself made one
mighty difference to apparent stability. But the
chief problem was that the adjacent wall was
just featureless brick, going up two stories and
then straight up the chimney stack itself, with
no anchor points of any sort.

I was reluctant to give up so soon though,
especially as I remembered the TV aerial chap
shinning up there confidently a few years
earlier. So I thought I'd try getting a rope over
the roof, which I could then tie to the top of
the ladder, securing the other end so that it
couldn’t slip. I could then contrive some way
of hooking myself successively onto higher
rungs of the ladder as I climbed, probably even
with two hooks so that it was physically
impossible to fall off.

But the first stage of all this meant casting a
small lead weight right over the house, from
front to back garden, using one of my fishing
rods, so that I could then use the nylon line to
pull over a string and then the rope. Like most
of my bright ideas however, this proved much
trickier than I had thought.

Unlike casting across water, where there is
plenty of scope for trial and error, I needed to
get it just right first time. If I should acciden-
tally cast much too short, I could put the
lead straight through my front window. More
likely, if I got it over the house but was still too
short, there was a serious risk that the lead
would swing sharply in over the guttering and
smash a rear window. Anything light enough
to present no risk to the windows proved im-
possible to cast high enough. So reluctantly I
abandoned the ladder approach and started
looking for an alternative way of reaching my
roof-top destination.

U the North Face

The eventual route was still fairly hairy.
I started by standing on the side of the
bath, climbing backwards out of the win-
dow and edging slowly along the outside
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of the house gripping the flat, gravel-strewn
bathroom rooftop. Then came probably the
most awkward part, where I had to sort of
swing round the corner and onto the tiles. |
could then scramble up the roof on all fours,
initially in the fairly safe *‘valley” formed
between two differently sloping sections and
then finally up the exposed part o the top.

One vital pre-requisite was warm, dry
weather conditions. Another, as I learned the
hard way, was to plan each expedition
painstakingly to ensure I took everything I
needed. I never did manage to get it completely
right though. Standing upright, straddling the
parapet, one hand grasping a chimney pot, the
other holding a pair of scissors, with a roll of
insulating tape temporarily lodged between
my lips — that was not the best time to realise
that I hadn’t brought the right connecting wire
with me.

As shown roughly in Fig.1, I attached the
units on the horizontal top section of a T-
shaped arrangement of square section tubing,
and then secured this to the chimney with
an antenna bracket. It needed four holes in
the chimney stack, so my electric drill and a
mains extension cable had to make that trip
with me. Those few square inches of brickwork
naturally proved to be the hardest in the entire
building, and of course my meticulously-pre-
pared checklist hadn’t envisaged the need for a
new drill-bit.

I routed the wires down across the roof tiles,
along the fascia boards, through a window
frame and finally to the Weather Centre unit in
my bedrooom. Altogether there were a dozen
wires: eight for the wind direction unit, one for
the anemometer output signal, OV and +V
(powering both units) and a token spare for
one of several options I had in mind for the
future.

Magnetic Compass

The Wind Direction unit was constructed by
gluing eight small reed switches at 45 degree
intervals inside a strong, cylindrical case (a tin
of drinking chocolate in a previous existence)
representing all main and intermediate points
of the compass: N, NE, E, SE, S, SW, W and
NW.

A magnet was mounted on the spindle so
that it closed the contacts of the adjacent reed
switch when the wind came from that direc-
tion, and this illuminated the corresponding
l.e.d. in the circular arrangement on the dis-
play panel. I clearly didn’t concentrate hard
enough when I first installed this, and ended
up with southerly winds apparently coming in
to'my Surrey home from the general direction
of Scotland.

After some nine years’ use, it has been as
reliable as you’d expect from such a simple
arrangement, although there is one very nar-
row arc within which no led. lights, and
another when two adjacent ones come on
simultaneously. These would be trivial to cor-
rect if it was installed inside the house of
course. But the reality would be standing on
the roof to undo weli-weathered nuts and bolts
to remove it from the T-bracket, disconnecting
ten wires from screw-connectors (which from

the experience of previous maintenance ex-
peditions will probably be rusty, despite the
heavy use of insulating tape), dismantling the
vane and getting the tin case back intact down
the North Face.

While that fault alone isn’t serious enough to
get me up there on a maintenance mission, I
really must attend scon to the Wind Speed
Unit. Sadly, some eight years into its life, it
seems that a large crow or the like took a fancy
to it as a resting perch. It wasn’t for some time
that I discovered this, but lying in bed one
stormy night I realised that I wasn’t getting the
usual pyrotechnic display from the line of wind
speed le.d.s. Now and again one or two of
them would come on, but no more.

Checking with the binoculars the following
morning, | found that one of the three arms
had vanished, so reliable rotation was now
impossible. In the cause of ensuring easy spin-
ning, I had done everything possible to reduce
weight and thus friction. Hence the flimsy ar-
rangement of rather thin wire and ping-pong
hemispheres. This came successfully through
my rigorous wind tests (wife’s hair-dryer) but |
must say I hadn’t bargained with brainless
crows!

Steady State

One unusual feature of the otherwise very
simple Wind Direction circuit is its “Steady™
indicator. At the centre of the circle of eight
red direction l.e.d.s is a single green one, which
comes on if the wind has not changed direction
within about ten minutes. No doubt there are
simpler ways of implementing this but I settled
on adding 47 ohms in series with the supply to
the direction le.d.s, so that at its lower end
there would be small voltage pulses generated
whenever any l.e.d. went on or off.

I first fiftered the pulses (because mains noise
was occasionally causing spurious triggering),
amplified them using a 741 amplifier, then
added a single transistor signal-shaper stage,
and finally a re-triggerable 555 monostable
whose output was high (disabliing the Steady
l.e.d.) if it had been triggered within approxi-
mately ten minutes.

So when I wake up, if the Weather Centre
tells me it is not only warm and sunny but also
that there is a bonus of no wind, then I could
just be tempted to get up and go out. Or at
least open the curtains for a bit more input!

<= 9

ORECTION
umt q

—

Ursts mourted
an sQare tecton
tang

CHIMNEY STACK

ROOF

Fig. 1. General arrangement of units
mounted on the chimney.
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Conslrucl/'ona/ Project

ﬂ"o

I. R. de VAUX-BALBIRNIE

A bleeping memory-jogger
for the motorist.

forgetful car driver that an electri-

cal accessory is switched on. This it
does by giving a short bleep once every
three minutes or so until the accessory is
switched off or the system cancelled.

It was found that an intermittent audible
warning is more effective in attracting at-
tention than a warning light. Up to four
pieces of equipment may be connected to
the unit simultaneously so that the warning
will be given if any of them are switched

THIS project is desigried to remind the

on.

The Switched-On Reminder has been
found particularly useful to the author as
a memory-jogger when the heated rear
windscreen or fog lights have been left
operating unnecessarily. However, use is
not restricted to these particular items
this circuit will provide a warning when
used with almost any 12V car electrical
accessory or accessories.

The unit is built in a small plastic case
with a pushbutton Cancel switch mounted
on the end panel. The box is secured
under the car dashboard and is fairly
unobtrusive. Connections from the acces-
sory circuits being monitored are made to a
piece of screw terminal block mounted on
the side of the unit.

The *“reminder” draws current from the
12V car electrical system and then only
while the ignition is switched on. The con-
tinuous current requirement is less than
SmA which may be regarded as negligible.
For safety reasons, the circuit is fused using
a car radio-type line fuseholder.

CANCELLATION

The pushbutton Cancel switch men-
tioned above may be operated at any time
where the warning could prove annoying —
where the heated rear windscreen needs to
be left switched on for a long time, for
example. Normal action will return auto-
matically when the accessory is switched off
then on again.

If the accessory is controlled through the
ignition switch, then normal operation will
also return when the ignition is switched off
then on again. Note that if the unit is to be
used to monitor a fog light, the circuit may
reset when the headlights are switched be-
tween dipped and main beam depending on
how it is connected.

The bleep time is preset but could be
easily changed if desired (details for this
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are given later). The time between bleeps
is continuously adjustable between limits
of five seconds and nine minutes approxi-
mately. This will be set at the end of con-
struction to suit personal preference.

EXISTING CIRCUIT

Consider the heated rear windscreen cir-
cuit shown in Fig. la. It is usual for one
terminal of an accessory such as this to be
connected to the car battery negative ter-
minal through the vehicle chassis — that
is, the car bodywork acts as the return
wire. The other terminal of the accessory is
connected to the battery positive terminal
through the on-off switch.

When the accessory is switched on, point
X will assume positive supply voltage

Fig. 1. (a) Usual switching arrange-
ment of an accessory, and (b) the un-
usual method of placing the accessory
switch, normally restricted to the cour-
tesy lights, in the “negative’ feed wire.

(nominally + 12V and referred to as high in
the text). This is because it is connected
directly to the battery positive terminal
through the switch which is virtually a
zero-resistance path.

When the accessory is switched off, point
X will be at OV (car chassis voltage referred
to as low in the text) via the accessory itself.
It is this voltage change which operates the
new circuit.

Note that the circuit will work incor-
rectly if the accessory switch is placed in the
negative wire (the one connected to the car
chassis) — see Fig. 1b, since point X will be
high with the accessory off (via the acces-
sory itself) and low when it is on — that is,
via the switch.

Connecting a switch in this latter way
is unusual and is normally restricted to
devices such as courtesy lights where, for
simplicity, one terminal of the switch (in
this case, a door pillar switch) is con-
nected to the car body. It is unlikely that
any circuit of this type will need to be
monitored.

CIrRCUIT
DESCRIPTION

The complete circuit diagram for the
Switched-On Reminder is shown in Fig. 2.
The principle component is IC] - a dual
CMOS integrated circuit timer i.e. one
integrated circuit containing two identical
sections.

In this application, one section, ICla, is
configured as an astable while the other,
IC1b, is connected as a monostable. The
astable section output, ICla pin 5, switches
on and off (becomes high and low
repeatedly) so long as a supply exists and
the reset input, pin 4, is /igh.

The rate at which pulses are produced
depends on the values of fixed resistors, R4
and RS in conjunction with preset poten-
tiometer VRI1 and capacitor Cl. Preset
VR! forms the adjustment to the pulse
repetition frequency.

As a pulse falls from high to low, the
monostable section ICIb is actuated by
making its ¢rigger input, pin 8, low momen-
tarily through capacitor C2. Once operat-
ing, the output, pin 9, goes high for a
certain time then reverts to low.

The time period here depends on the
value of fixed resistor R8 in conjunction
with capacitor C3. With the values speci-
fied this time is preset to 0-2 seconds ap-
proximately. Fig. 3 shows a timing dia-
gram of the system.

While the monostable output (ICIb) is
high, it operates thie audible warning device
(solid-state buzzer) WD djrect. While the
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monostable is standing by between pulses
the trigger input, pin 8, is kept high
through resistor R7 and this prevents false
operation.

With all accessories being monitored
switched off, pin 4 is kept low via resistor
R6, so the astable section (ICla) is dis-
abled. No pulses are then produced and
the monostable, hence the audible warn-
ing device, remain off. With an accessory
switched on, pin 4 is made high from the
accessory circuit being monitored via resis-
tor R1 and one of the input diodes, DI to
D4, so enabling ICla.

With preset VR sliding contact ad-
justed to provide maximum resistance, the
theoretical pulse repetition frequency is one
pulse every nine minutes approximately
but in practice it will deviate from this

L

ASTABLE
OUTPUT ] Y
e = —
- IMING e
NOM
MONOSTABLE
oUTPUT
=
0-2 SEC

Fig. 3. Timing waveform diagram for the monostable section. The time period
depends on the value of resistor R8 in conjunction with the capacitor C3. With the

values shown this is approx. 0-2 seconds.
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Fig. 2. Complete circuit diagram for the Switched-On Reminder.

figure since Cl is an electrolytic capacitor
and so subject to a wide tolerance range
and high leakage current. With VR1 ad-
justed for minimum resistance, the time
period is five seconds approximately.

LATCHING
ACTION

If operation needs to be cancelled for any
reason, thyristor CSR1 is called into play.
Normally this component is off (that is, no
current flows in its main anode-cathode cir-
cuit) and it therefore has no effect. When
push-to-make Cancel switch, S1, is operated
momentarily, current flows through resistor
R2 1o CSR1 gate (g). This triggers the device
and a low-resistance path is formed between
anode (a) and cathode (k).

Current flows through one of diodes,
D1-D4, from the appropriate accessory
circuit and through the thyristor from
anode to cathode, via R1. The low voltage
which exists between the thyristor anode
and cathode is applied to pin 4 and effec-
tively disables ICla.

It is a characteristic of thyristors that,
once triggered, anode-cathode current
continues to flow when the trigger pulse is
removed i.e. it /alches (unless the anode-
cathode current falls below a certain
threshold value as would happen if the
accessory being monitored were to be
switched off). Thus, ICla is left in a
disabled state when push switch SI is
released.

Switching the ignition off then on again
will also unlatch CSR1 providing the acces-
sory receives current through the ignition
switch. Resistor R3 keeps CSR1’s gate nor-
mally low (that is, with Sl released) and
this prevents false triggering when the sup-
ply is established.

PROTECTION

The arrangement of diode D5 and
capacitor C4 serves several purposes.
Firstly, it prevents possible damage to
circuit components if the unit were to be
connected to the supply with reversed
polarity. In this case, D5 would be reverse
biased and so fail to conduct.

Also, DS, in conjunction with C4,
smooths the supply from the rather
*“noisy” car charging system. This makes
for more reliable operation. A further
reason for including C4 is that when the
supply is switched on, it is applied fairly
slowly to the circuit as the capacitor
charges up and this prevents possible
false triggering of the monostable and/or
thyristor.

The completed “reminder” showing the circuit board slotted into the small plastic
case and the warning.buzzer mounted on one side wall using nylon nuts and bolts.
Note also the small hole to allow the sound to pass through.
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CONSTRUCTION

Construction of the Switched-On
Reminder is based on a piece of 0-lin.
matrix stripboard, size 11 strips x 28 holes.
The circuit board component layout and
details of breaks required in the underside
copper tracks is shown in Fig. 4.

Begin construction by cutting the
material to size and filing the short edges so
that it fits the slots of the specified plastic
box (see photograph). Make the track
breaks and solder the inter-strip link wires
into position as indicated.

Solder the i.c. socket in place and follow
with all other on-board components. Take
care over the polarity of capacitors C1, C4
and of all diodes. Take care also over the
orientation of CSR1.

Note that only the number of diodes
D1-D4 appropriate to the number of chan-
nels required need be fitted, although such
a saving in cost is hardly worthwhile. Do
not insert the i.c. into its socket yet. Ad-
just VR1 sliding contact fully clockwise as
viewed from IC]1 position (to provide mini-
mum timing).

Make a thorough check for errors then
complete construction of the circuit panel
by soldering 10cm pieces of light-duty
stranded connecting wire to strip K and to
strips B, C, D and E (according to the
number of channels required) on the left-
hand side. Twist these latter wires together.

Solder a similar piece of wire to strip B
and pieces 20cm long to strips 4 and J on

COMPONENTS

Resistors
R;, R2 1k(20off) See
R 27k %)
R4,R6  2k7 (2 off) SHOP
RS 4k7 TALK
R7 10k Page
R8 3mM3

All resistors 0-25W 5% metal film.

Potentiometer

VR1 470k sub-miniature preset,
vertical
Capacitors
Cc1 1000y radial elect., 16V
C2,C3  47n ceramic (2 off)
C4 47uradial elect., 16V

Semiconductors
D1to D5 1N4001 50V 1A rect.
diode (5 off)
IC1 ICM7556 dual CMOS timer
CSR1 CP106D 400V 2A thyristor

Miscellaneous
WD1 Wire-ended d.c. operated
piezo buzzer-12V
operation at 10mA approx.
Frequency 2-7kHz approx.

S1 Miniature push-to-make
switch

TB1 4-way 2A screw-terminal
block

FS1 Car radio type line
fuseholder, with 1A fuse
to fit

Stripboard 0-1in matrix, size 11 strips
x 28 holes; plastic box, size 79mm x
61mm x 40mm (MB1 box); 14-pin d.i.l.
socket; light-duty stranded wire; 3A
auto-type wire; auto-type connectors
{Scotchlok); solder; small fixings; plas-
tic spacers; etc.
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Fig. 4. Stripboard component layout and details of breaks re-
quired in the underside copper tracks.

Approx cost
guidance only

£10
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the right-hand side. Solder the buzzer wires
to strips H and J observing the polarity -
the red wire should be connected to strip H.
Note that the audible warning device must
be of the type specified in the components
list.

Prepare the box by drilling two holes in
the side to secure the buzzer, WDI, and
a further one of 6mm diameter between
these mounting holes for the sound to pass
through. Drill holes in the back of the box
for terminal block TB1 mounting. Drill a
4mm diameter hole near the terminal block
position to accommodate the wires passing
through from the circuit panel and another
hole to carry the supply positive and nega-
tive wires. Drill a hole and mount switch S1.

Refering to Fig. 5, mount remaining com-
ponents and complete the internal wiring
shortening any wires as necessary. When
mounting the buzzer, use spacers (for ex-
ample, stand-off insulators or plastic tubing)
on the bolt shanks as shown in the photo-
graph so that when in position, the front
face of the buzzer is held slightly clear of the
box. Knot the supply wires together and
pass them through the hole drilled for the
purpose — check that the knot provides
strain relief.

Finally, insert IC1 into its socket observ-
ing the orientation and slide the circuit panel

into position. Check that there are no short-
circuits formed at the switch connections or
anywhere else.

TESTING

It is a good idea to test the system using a
9V battery. In this way, any small problems
may be resolved before connecting it to the
car electrical system. It is also a more con-
venient way to set the operating time.

Connect four short pieces of wire to the
unconnected side of the terminal block TB1
(or as appropriate to the number of chan-
nels being used). Connect the positive and
negative supply wires to the battery ter-
minals. Usually the unit gives a single bleep
when the supply is established - it should
then remain silent.

Touch one (any one) of the wires feading
to the terminal block on to the positive
battery terminal (this simulates an ac-
cessory being switched on). The buzzer
shold bleep and continue to do so every
few seconds (but not necessarily perfectly
regularly). Test the cancel facility by press-
ing S1 for an instant — the buzzer should
now remain silent.

Disconnect then re-connect the battery
so that the unit is reset. Check that the
wires leading to other TBI terminals cause
the unit to sound as before.
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Fig. 5. Interwiring from the circuit board to the fuseholder, sound transducer, cancel
switch and terminal block. Note that the terminal block is mounted on the outside
case side panel and the line fuseholder is inserted in the “positive” supply lead.
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Adjust preset VRI1 sliding contact to
provide the required operating time. In the
prototype unit three minutes seemed about
right. If the preset bleep time needs to be
altered for any reason, this may be done by
changing the value of resistor R8 - raising
its value lengthens the time and vice-versa.

Fit the free end of the positive supply
wire with one section of the line fuseholder.
The lid of the box may now be fitted, a
label made for Si and the unit installed in
the car.

INSTALLATION

Before commencing installation work,
locate an existing fuse which is live only
while the ignition is switched on and
measure the distance from here to the
proposed unit position. Cut off a piece of
light-duty auto-type wire of 3A rating
minimum a little longer than this.

Imporant Safety Note: Before proceeding,
disconnect the car batiery and remove it.

Connect one end of the wire to the outlet
side of the existing fuse — use a proper
auto-type connector here not a twisted con-
nection. Route the wire to the unit and
fit the free end with the remaining sec-
tion of the line fuseholder. Assemble the
fuseholder with a 1A fuse inside.

Connect the negative supply wire to an
existing Earth (chassis) point. If one ¢an-
not be found, drill a small hole in a metal
part connected to the car bodywork and
use a small eyelet secured with a self-tap-
ping screw,

Make connections to the accessory
circuit(s) to be monitored. These connec-
tions may be made anywhere between the
switch and the accessory itself - see Fig. la
The best method is to use Scotchlock

Layout of components on the completed circuit board. One of the small spacers for

the sound transducer can just be seen.

connectors — these are available from car
accessory shops and are used to make a
reliable connection to a wire without
actually breaking it.

Use appropriate lengths of light-duty
auto-type wire of 3A rating minimum and
run them to TB1 position. Connect them to
TBI terminals and check that they are
secure,

Re-connect the car battery and switch on
the ignition. The buzzer will probably give
a single bleep — this may be ignored.

With the accessories being monitored
switched off, nothing further should hap-
pen. Switch one of them on. The buzzer
should bleep and continue to do so at
intervals set previously.

Press SI and check that the circuit can-
cels. Any final adjustments may be made to
VR and the unit finally secured in position
under the dashboard using a small bracket.

You will never leave accessories switched
on unnecessarily with the Switched-On
Reminder!
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REPORTING
AMATEUR RAD

Tony Smith G4FAl

NOVICE LICENCE DISCUSSION

| reported last month that the
Radiocommunications Agency had
reviewed the first year of the radio amateur
Novice scheme, concluding that it had
been a success. It appears, however, that a
few problems were experienced during the
year and that although some
improvements were agreed other
proposals were rejected.

Some candidates had difficulty in find-
ing an examination centre and complaints
were made that some centres were
charging high administration fees. The first
situation was said to be improving, but the
second was outside the control of the
examining body, the City & Guilds of
London Institute. Some unsuccessful can-
didates were notified too late to enrol
for the following examination but this
problem was being sorted out.

It was suggested that Novice power
levels were too low, and that not enough
suitable equipment was available. The
review felt it was too early to make any
changes, and hoped that manufacturers
would begin to view Novice equipment as
a potential market. The power levels
permitted were intended to minimise the
potential for interference and one of the
aims of the scheme was to encourage
Novices to build their own equipment.

Another suggestion was that Novices
should be allowed on 2 metres (144-
146MHz); but as in many areas of the UK
this band is subject to congestion and
poor operating practices the review agreed
that this would not assist Novices in
training or offer an incentive to progress to
a full licence.

It was argued that the Novice licence
would be more attractive, especially to
young people, if there was more emphasis
on interfacing computers with radio. The
review felt the Novice licence course was
not the place for such study as the time
constraints purposely imposed did not
allow for it (a course is expected to take 30
hours in total).

It was suggested that the construction
techniques taught were too simplistic. The
review agreed, however, that it was essen-
tial to teach basic skills using inexpensive
and readily available materials, and that
Novices could be expected to progress to
more advanced techniques later, depend-
ing on their ability and finances.

SPECTRUM REVIEW

The Radio Society of Great Britain’s
submission to the third radio spectrum
review (mentioned in this column last
‘October) contains a useful summary of the
occupancy of the amateur bands within
the frequency range 28-470MHz covered
by the review.,

According to the RSGB, approximately
30,000 UK amateur class A licensees have
access to all amateur bands, including
28MHz which is covered by the review. A
further 30,000 class B licensees operate
on the bands above 30MHz as follows:
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50MHz - 12% (increasing); 70MHz — 7%
(stable), 144MHz - 66% (decreasing);
430MHz - 15% (increasing); while the
new Novice licensees can operate in parts
of the 28, 50 and 430MHz bands at
reduced power.

The most commonly used modes are
f.m. speech, s.s.b. speech, Data and CW
(Morse), while groups of individuals
experiment with a great variety of
other modes, protocols and types of
propagation.

BAND CHARACTERISTICS

Allocated to amateurs on a worldwide
exclusive basis, the 28MHz band (10
metres) is available to most of the world's
2.4 million licensed amateurs, and is the
most popular band below 30MHz, having
both local and long distance capability.
During periods of sunspot maxima, it can
span the globe and there are some 60
propagation beacons, worldwide.

The 50MHz band has the characteristics
of both the h.f. and v.hf. bands and
has attracted considerable research into
propagation modes. There are some 45
propagation beacons worldwide and 10
packet repeaters in the UK. The 70MHz
band is mainly used for local working and
has some 30 UK packet repeaters.

The most popular v.h.f. band is 144MHz
(2 metres) which is used for most activities
from international weak signal working to
local f.m. simplex. There is a national
network of some 70 speech repeater sta-
tions; 60 nodes for the packet data net-
work; and some 70 propagation beacons
across Europe.

Less popular, but with similar usage
to 144MHz, the 430MHz band (70cms)
has a national network of 150 speech
repeaters and 48 packet repeaters, with 70
propagation beacons across Europe.

TYPES OF OPERATION

Both high performance systems and
weak signal working achieve international
and intercontinental ranges. Distances up
to 1500km are common on 144 and
430MHz, and worldwide on 50MHz using
CW (Morse) or s.s.b. (speech). Achieving
such performance in the interference level
of the domestic environment is a sig-
nificant technical challenge, and tem-
porary stations often operate on hilltop
sites to achieve greater distances.

High levels of activity occur over many
weekends of the year during international
contests. Much use is made of anomalous
propagation modes, including Sporadic
E, Meteor Scatter, tropospheric ducting,
Auroral reflection, and moonbounce for
intercontinental operation.

Some 15 satellites are cur-
rently operatiunal containing linear
transponders, which uplink in one

amateur band and downlink in another. All
are funded from voluntary contributions
on an international basis; and there are
estimated.to be 1000 UK satellite users.
Many amateurs use the v.h.f. bands for

reliable short-range communication (e.g.;
up to 50km) from both fixed and mobile
stations, usually with narrow band f.m.
(NBFM) and omnidirectional vertical an-
tennas. A variety of other modes are also
used, including Data and Slow Scan TV.

The network of 220 speech repeaters is
intended mainly for use by mobiles. Ex-
periments are in progress to link some of
these either on their normal frequencies or
by dedicated links at higher frequencies.

The 150 digital repeaters and 220 mail-
boxes in the UK are part of a worldwide
packet network which has evolved over 5
years with relatively little central coor-
dination. This uses AX25 protocol and
F2E modulation at 1200 baud. Most end
user connections are on the 144 and
430MHz bands and messages take about
a day to reach international destinations.
Various data modes are used for direct
links and experimentation between in-
dividual amateurs.

Television broadcast signals use the
430MHz band, with ranges varying from
local to internatijonal. Slow-scan and FAX
are also used for local contacts.
Emergency communications support is
given to various User Services and to
County Emergency Planning Officers
during disaster relief operations and
training exercises.

FUTURE DEVELOPMENTS - AND
PROBLEMS

The RSGB refers to noise pollution
and breakthrough problems which inhibit
weak signal operation and discourage the
pursuit of technical excellence which is a
conspicuous part of this aspect of amateur
radio. It would like to have some protec-
tion for the weak signal parts of the bands
in a similar manner to Radio-Astronomy.

Data networks are forecast to expand,
providing more advanced services, need-
ing greater capacity. High capacity trunk
links will be provided on the higher fre-
guency bands, e.g., 430MHz and above.

Geostationary satellites are apparently
still envisaged although the Radio
Amateur Satellite Corporation has ter-
minated its programme leading to such
satellites, as reported in this column in
November 1991. Interest in unattended
station operation and remote control will
grow — needing careful coordination with
the shared (primary) user of the 430MHz
band.

Experiments with digital speech, spread
spectrum and high speed data links will
need wide bandwidth at reasonably low
frequencies such as 430MHz.

There is concern at the proposed
Europe-wide use of low power keys/car
alarms around 433MHz which may result
in domestic problems when amateur
transmissions affect their operation.
There is, says the RSGB, considerable
interest in obtaining permission for
aeronautical mobile operation which
would be of considerable wuse in
propagation studies.
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BRE O RO Nl C S

Call us now! We have the widest range of
components available - At campeitive prices!

L—-._J>

Cricklewood Eleciromics Ltd. 40 Cricklewood Broa

elephone: 081 452 0161 Faxsimile:081 208 1441

szA‘

19" RACK MOUNTING EQUIPMENT CASES
This range of 19° rack cases features satin black finished 16SWG (1 5mm) steel front panels (no fixing holes visibie),
with the rear box assembly constructed from 20SWG ( Smm) steel The standard nits are 107 (254mm) deep.
19° project cases only 4” (10$mm) deep and are available in the following popular sizes

PROJECT CASES
Type Hesght Price
PUL 13 (4mm) 1802
PU2 %" (88mm} £20.07
PU3 §%* (133mm) 2211
PU4 7'{178mm)  £2416
PU6  10%" (266mm)  £28.25
EQUIPMENT CASES
ype Hesght Price PU2

ut 13 (44mm) 2233
u2 3%" (88mm) £2585
u3 §%* (133mm)  £2938
ua 7 {178mm)  £31.72

Delrvery included (UK only)

Al prices include VAT,

BLANKING PANELS, RACKING CONSOLES

and RACK CABINETS are akso available

Please send SAE for details

Tet: 0272 373983 for Access/Visa Sales of cheque

with order 10:
Cai RACKZ PRODUCTS
PO Box 1402 Mangotsfield, Bristol, England, BS17 3RY

- B

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 S.A E. FOR LISTS OF EQUIPMENT AND 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, PO22 0EB
Tel (+ 44) 0243 545111/2 Fax (+ 44) 0243 542457

SYSTEM 200 DEVICE PROGRAMMER

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

mugip

GERMANY 089/4602071
MQP ELECTRONICS Ltd. NORWAY 071-17890
Unit 2, Park Road Centre, ITALY 02 92 10 3554

Malmesbury, Wiltshire, SN16 0BX UK~ FRANCE (1)69.41.28.01
TEL. 0666 825146 FAX. 0666 825141  Also from VEROSPEED UK

Everyday with Practical Electronics, June 1993

YN

STOCKIST FOR THE COMPLETE
ILP RANGE

% AMPLIFIER MODULES

% PRE-AMPLIFIERS

% 100V LINE TRANSFORMERS
% TOROIDAL TRANSFORMERS
* LIGHTING TRANSFORMERS

Write, phone or fax
for data and prices

Jaytee Electronic Services

143 Reculver Road, Beltinge, Herne Bay, Kent CT6 6PL
Telephone: (0227) 375254. Fax: (0227) 365104
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Micro-Controller Development Systems
8748/9 Series and 8751 Series

KARE 48 8748/9 System. Recommended for

beginners. Includes Single Board Computer. Using

8749 OTP Micro with buift in Monitor/Downloader

prog Allows downloading of assembled progs to

non-volatile 2K memory. Edit individual bytes and

examine memory. Switch to external memory torun  ring for details.

Ioaded program. Comes complete with Sh Rec ded Literature

Editor, Assembler and Comms package. RS232 Intels Embedded Controllers & Microprocessor

inter-connect lead. All IC's socketed. Infactaliyou  Handbook. Includes details of 48 & 51 series micro’s,

need. is an IBM compatible PC and a 5V power 2vols. £24.00 plus £4.00 p&p.

supply. Software available on 3% or 5%. Intels Embedded Control Applications
Please note no charge is made for software, and will Handbook. Useful information on applications

require fegistration for continued use. £76.00inc.  and soft and hardware techniques. £24.00 plus

KARE 518751 System. As above, but using 8751 £4.00 p&p.

OTP Micro with Monitor Downloader Program. 68HC11 Manual

£89.00inc. Fully describes structure and operation. Covers all

68HC11 Dev Kit available soon. HC11 famity of devices. £10.00 plus £2.00 p&p.

PC EPROM PROGRAMMER

Internal Card for PC, XT, AT, 386, 486 or Compatible

* Affordable
* Easy to instal, just plug in
* Programs E(E)proms and flash memory
* Supports 2716 through 27C2001 EPROMS

* Reads, programs, verifies and saves to disk

# Accepts Intel hex, Motorola S, and binary format

% Requires 8-bit bus slot of MS-DOS PC with 512K ram.
% Supplied with software and 60 page handbook

% 1 year warranty

% MICRO ADAPTORS AVAILABLE

STAND-ALONE PROGRAMMERS also available
Call us today for further information and DEMO DISK

KARE ELECTRONICS

32 Pear Tree Avenue, Ditton, Aylesford
Kent ME20 6EB Tel: 0732 844633

Replacement OTP Micros with
Downioader/Monitor available, should you have an
accident.

(Strictly replacement only.)

Programming service available for 8748/9 and 8751

b 4

SPARE ¢

s‘“ﬂ\c‘.
PARTS

WORSATEST EQUIPMENT
MAINTENANCE

Did you know that we provide repair
and calibration services, supply technical
manuals, and spare parts for test equipment-
manufactured by over 100 different
companies?

POWER SUPPLIES, SIGNAL GENERATORS,
SPECTRUM ANALYSERS, AMPLIFIERS,
FREQUENCY COUNTERS, MULTIMETERS
(ANALOGUE & DIGITAL), OSCILLOSCOPES,
POWER METERS ETC. ETC.

FULL TECHNICAL SUPPORT INCLUDING
PROFESSIONAL DESIGN,
DEVELOPMENT, COMMISSIONING,
CONTRACT MAINTENANCE AND
SYSTEM INTEGRATION.

Hesing Technology@

Cromwell Chambers,
8 St. Johns Street,
Huntingdon,
Cambs. PE18 6DD
Tel: (0480) 433156
Fax: (0480) 413357

Universal bell timer, both 10 min.
delay and 20 min. cut off functions

Metal detector boards with Data has
tuner, mode, discriminate, headphone

jack, on/off volume & push button i £4.95
£7.95ea

facilities. Spectrum 128k + 2PSU’'s......... .£6.95
35mm Camera returns with auto flash, wind STC P.S.U. 240V input 5V 6A output
onetc,, £6 eaor 2 for £10 (converts to 12V 3A detalls
100k Lin. Joystick, mech.. €° available)..... . .£5.95 ea

240V input 5V 10A outbul (converts to
12V 5A no details)... .£5.95 ea
60012 line output transformers.....€1.25 ea”

Dictaphone cassette, mech/record erase
playback heads, 6V solenoid. motor, hall

effect switch €2.00ea"

T.V./Printer stands £3.95ea | 240Vin 0-12V 0.75A out
Bicc-Vero Easiwire - ranstormer. o £1.75°
construction kit. €4.950a 240V In 0-28V 62VA out transformer. £2.75
Dot matrix LCD 10x2 lines £€3.75ea" | 3to 16V Piezoelectric sounders........ 50p°
40 characters x 1 line dot matrix LCD 9VDC electromechanical sounder. .SOp:
with data £6.95° | 24V DC electromechanical soundev....SOp.
2 digit 16 segment VF display DIL switches PCB MT 3/4/6 way.... A35p.
with data. § €2950a" | 5V SPCO SiLreed relay........... ... 80p
4 digitintelligent dot matrix display. ..£3.50 ea® | 5V 2PCO DL miniature relay. 60p

17 segment V.F. display with 12V 2PCO or 4PCO continental relay..60p

driver board and data. £299ea° | 12V10A PCB MT (to make contact) .
8digit liquid crystal display. €1.75ea" 3 tre"agv' e ’ ] 95p
4igit LCD with 7211 driverchip... £3.50ea" | 31012V electio magetic acoustic
Digital clock display. €2.50" fopeclacer Witl ot 5e
|'ngey S = 50'“. 2.4576/8.8329/21.10 MHz cryswlsso .

. £1. p ea
bntonte 3&2:?: L‘l ggnlmn 00 Bridges 25A 200V £1.007
eys on boar 2A100V. 50,

:I4HC05;‘80C49 easily removable........£4.95 | 31b Mixed components pack.. {435

19" 3U sub rack enclosures. £8.95 | 25 off mixed relays...... £6.95°

40 off mixed toggle switches..

50 off mixed switches, toggle, rocker,
slide, micro. - .

Miniature axial chokes 0.1,0.18,0.12,

12V stepper motor, 48 steps per rev,
7.3° step angle.

Stepper motor board with 2 slotted 4
opto + 2 mercury tilt switches........£3.95 e3

£3.950a°

SHAREWARE is the TRY-BEFORE-YOU-BUY APPROACH TO SOFTWARE:
You N{a ; a nominal charge for m distribution to cover disks, coj yirgkmma%. etc.
0 \le YOU FIND A PAC E USEFUL ARE YOU THEN RESUI D TO PAY
A REGISTRATION FEE (to the software author), which allows you to continue using it.
THIS CAN WORK OUT CONSIDERABLY LESS EXPENSIVE BUYING SIMI
SOFTWARE IN THE CONVENTIONAL WAY.

ENGINEERING - GRAPHICS - BUSINESS - PC-TUTORIALS -
CALCULATIONS - SCIENCE - EDUCATION

Electronics CAD/|CAM
— Now simple & AFFORDABLE!

CAD/CAM - PCB DESIGN - CIRCUIT EMULATION & TEST - PC-ENGINEERING - RADIO - COMM'S

Chousing from the many 1000's of excellent Shareware & Public Domain programs on offer
can be a daunting task for anyone outside the “initiated” fraternity of computer
programmers, bulletin board users, etc. To simplify evaluation we have grouped together
sets of distribution disks according to function, e.g. Electronics Design & Simulation,
Wordprocessing, Printing Utilities, etc. In this way we are also able to keep costs down,
allowing us to offer HIGH QUALITY DISKS AT THE LOWEST DISTRIBUTION
PRICES AROUND

Ask for our free IBM-PC Shareware| PD guide TODAY- AND SAVE £££'s!!!

Profile Electronics (EPE)  “Your APPROACHABLE supplier.”
100-102 Woodhouse Road, Leytonstone, London, E11 3NA. Telephone 081-470 2038

1000 mixed % watt 1% resistors £4.9508 0:33,0.39,0.15,1, 3.3UH .
250 electrolyic axial + radial caps........£4.95 ea 10p ea., 100 for £7.50
200 off mixed polyester caps. £7.95° | 250 0ff 1 6/22/24/40 way IC Skts. .€4.95.
100 Mixed trimmer caps popular values..£4.95° Crystal Osclilators 10/24/48 MHz...€1 ea |
100 off Phono plugs Spider Plug Leads. 75p ea
.
(red/black/grey). £350° | QUANTITY DISCOUNTS AVAILABLE
50 Mixed terminal biocks £2.95 PLEASE RING
25 off asst. buzzers & sounders. £4.95° We also buy all forms of electronic
Cable box UHF modulator/video components, p.s.u’s, disk drives etc.
preamp/transformer/R's + C's/leads ....£6.95 Lists to below address.
el o el €715 ALL PRICES INCLUDE V.A.T.

PLEASEADD £2.00p&p EXCEPT
ITEMS MARKED* WHICH ARE 50P.
SAE FORBULK BUYING LIST
PAYMENT WITH ORDERTO

Dept EE, COMPELEC,

B.8.C. Micro to disc drive lead..... £1.60°

Car Burglar alarm vibration auto
entry/exit delay.

Single zone alarm panel auto
entry/exit delay housed in
domestic light socket £9.950a°

SM P.S.U. 115-240V input +5V 5-5A
+12V1:6A =12V 0-3A -5V 0.3A with

£5.95ea"

14 Constable Road,
St. lves, Huntingdon,
Cambs PE17 6EQ

|EC Inlet and outlet, fully cased.........£6.95 ea
UM1233 Video Modulators. £35000° Tel/Fax: 0480 300819
462

COMPONENTS

WE CAN SUPPLY A VAST RANGE OF SPARES for many
makes of TV, Video, Computer & Audio Equipment. WRITE

L pave 1452 526883

on your requirements.

For TV * Video
Audcho * Computer

VIDEO BELT KITS
AMSTRAD VCR4600/4700/5200......€3.19 COMPUTER SPARES
FISHER FVHP05/906/908. . £3.03 PHILIPS MONITORS ATARI
Ve HR3300/3330/3660 £3.30 | BM7513Serv. Manual....£3.49 CO25913DMA (ST)....... £33.24
Large range of Pinch Rollers. Idlers, CMB8833 Serv. Manual....£4.71  Serv. Manual (ST520) . £13.75
Heads, etc_, Irom stock CMB8833 Line O/P Tx......£24.84 PCO00V/H11LI (ST). £2.88
SERVICE MANUALS CM11342 Line O/P Tx....£28 51 ROM Basic (XE/L) £4.58
PHILIPS  CST427 £4.50 AMSTRAD/SINCLAIR THEAMISTOR (ST-PSU). .£1.37
TOSHIBA  STU2/L Tuner. £6.99 | CPC464 User Manual.. .£10.85 PC713V (STE-PSU) £2.94
Many other Manuals available :gw;g‘s;gm Manual.. émg 25C2331 ‘ST-pso%)b £1.59
s D erv. Manual£14. COMM: AE
BUSTaA. S .......E3.25 | AYe8912 £7.06  17.7344MMHz Xial 499
BUVABA £499 UCIBB4 8,95 | SEDB420CAC.. £14.93  C64C User Manual £4.39
IMIaCN,£243 UMes22. . £6.99 | STKT3%6 £13.81  C84 Usar Manual £4.25
PE2SSA ‘.85 UPC1378H. . £2.82 | TEA2000. £5.63  CB4/C Service Manual, .£15.00
STK&1411 €879 UPC1397C. .£4.34 | TMS4532-NL4 £1.72 6510 CPU. £13.04
U688 UPDBO3ILE.£12.39 | ULAGCOOTE £1848 6569 VIC £19.95
TAB210H, £8.52 27C256-200. .£2.98 | ZTX650 £0.49 8585 VIC. .£23.96
This is just a very small sample of our stock. | ZX8302(Qt) £10.98  906114-01 PLA £9.24
ZX8401 .£7.94 26164102 PLA. £5.95
Send £1.25 for our Selected Spares Spec. + 2RAOM. £16.69 MB81416-12 DRAM (C18) £4.99
CATALOGUE. Includes voucher Spec /Ot Modulator £7.36 MANY OTHER PARTS FROM
spendable on tuture orders. Spec. 48K Spesker. £1.74 STOCK - Please eanquire!

Order by Post or Phone. We accept payment NN

by VISA. ACCESS, DELTA, SWITCH, Cheaue - MARAPET (EEF)
g;d;f: Post & Packing is £1.20. No VAT to - 1 HORNBEAM MEWS
: GLOUCESTER GL2 QUE

All itams subyect to avaliabilily.
Prices can change withou! nolice.
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DIRECT
BOOK
SERVICE

The books listed have been
selected by Everyday with
Practical Electronics editorial
staff as being of special in-
terest to everyone involved
in electronics and computing.
They are supplied by mail order
direct to your door. Full order-
ing details are given on the last
book page. For another selec-
tion of books see next month's
issue.

EVERYDAY ELECTRONICS DATA BOOK

Mike Tooley BA

{published by EE in association with PC Publishing)
This book is an invaluable source of information of
everyday relevance in the world of electronics. It contains
not only sections which deal with the essential theory of
electronic circuits, but also deals with a wide range of
practical electronic appiications.

It Is ideal for the hobbyist, student, technlician and en-
gineer. The information Is presented in the form of a basic
electronic recipe book with numerous examples showing
how theory can be put Into practice using a range of
commonly available “industry standard” components and
devices.

A must for everyone involved in electronics!

256 pages [0 der code DATA] £8.95

ELECTRONICS TEACH-IN No. 3- EXPLORING
ELECTRONICS (published by Everyday Electronics)
Owen Bishop
Another EE value for money publication almed at students
of electronics. The course is designed 1o explain the work-
ings of electronic components and circults by Involving
the reader in experimenting with them. The book does not
contain masses of theory or formulae but straightforward
explanations and circuits to build and experiment with.
Exploring Electronics contains more than 25 useful
projects, assumes no previous knowledge of electronics
and Is split Into 28 easily digestible sections.

88 pages (A4 size) [Order code T13] £2.45

Special Everyday Electronics Books

ELECTRONICS TEACH-IN No.4

INTRODUCING DIGITAL ELECTRONICS (published

by Everyday Electronics)

Michael J. Cockeroft

Although this book is primarily a City & Guilds Introduc-
tory level course (726/301), approximately 80% of the in-
formation forms a very basic introduction to electronics in
general, it therefore provides an excellent introductory text
for beginners and a course and reference book for GCSE
students.

Full details on registering for C&G assessment, details of
assessment centres, components required and information
on the course in general are given.

The City & Guilds introduction to module 726/301
reads: "A candidate who satistactority completes this
module will have a competence to Identify basic com-
ponents and digital integrated circuits and connect them
together to form simple worklng circuits and loglc units.”
This provides an excellent introduction to the book.

112 pages (A4 size) [Order code T14] £2.95

ELECTRONIC PROJECTS - BOOK 1

Published by Everyday Electronics in 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, Minl
Strobe, Digital Capacitance Meter, Three Channel Sound
to Light, BBC 16K Sideways Ram, Simple Shont Wave
Radio, Insulation Tester, Stepper Motor interface, Eprom
Eraser, 200MHz Digital Frequency Meter, Infra Red Alarm,
EE Equaliser loniser, Bat Detector, Acoustic Probe, Malns
Tester and Fuse“Finder, Light Rider - (Lapel Badge, Disco
Lights, Chaser Light), Musical Doorbell, Function Gener-
ator, Tilt Alarm, 10W Audio Amplitier, EE Buccaneer In-
duction Balance Metal Detector, BBC Midi Interface, Vari-
able Bench Power Supply, Pet Scarer, Audio Signal Gen-

arator.
[Crder codo 11 Y

128 pages (A4 size)

ELECTRONICS TEACH-IN No.6 GUIDE

TO BUILDING ELECTRONIC PROJECTS

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
Everyday Electronics that will assist those involved witn
the construction of electronic projects.

The book contains the complete Project Development
for GCSE series.

Contents: Features - First Steps in Project Building:
Building with Vero; Project Development for GCSE: Get-
ting your Project Working: Guide to Printed Circuit Boards:
Choosing and Using Test Equipment — The Multimeter,
The Oscilloscope, P.S.U.s, Logic Probes, Digital Fre-
quency Meters, Signal Generators, etc; Data ~ Circuit
Symbols; Component Codes; Resistors; Identifying Com-
ponents; Capacitors; Actually Dolng It — Understanding
the Clircuit Diagram, Component Codes, Mounting circuit
boards and controls, Understanding Capacitors; Projects
- Lie Detector; Personal Stereo Amplifier; Digital Ex-
perimentsr's Unit: Quizmaster; Siren Effects Unit, UV
Exposure Unit; Low-cost Capacitance Meter; Personal

Radio.
88 pages (A4 size) [O1des code T15] £2.96
ELECTRONICS TEACH-IN 88/89 -

INTRODUCING MICROPROCESSORS

Mike Tooley BA (published by Everyday
Elactronics)

A complete course that can lead successful readers to the
award of a City and Guiids Centificate in Introductory
Microprocessors (726/303). The book contains every-
thing you need to know including full details on reglster-
ing for assessment, etc. Starting with basic terminology,
Integrated circults, logic famities and numbering systems
the text builds In stages, with revision and assessments
built in, up to programming, languages, flow charts, etc.
The course is ideal for the newcomer to the subject.

80 pages (A4 size) Orcdec code 11-58 39 £2.45
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Computers and Computing

HOW TO CHOOSE A SMALL BUSINESS
COMPUTER SYSTEM
D. Weale
This book is for anyone intending to buy an IBM com-
patible computer system, whether it is their first system or
a replacement. There are sections on hardware, applica-
tion and systems programs and how to actually make your
choice as well as sections on the law, ergonomics and a
glossary of common terms.

The text contains many useful tips and some wamings
{which could save much effort and expense).
114 pages O BP £4.95

UNDERSTANDING PC SPECIFICATIONS
R. A. Penfold

AN INTRODUCTION TO 68000 ASSEMBLY
LANGUAGE

R.A. & J. W. Penfold

Obtain a vast increase in running speed by writing pro-
grams for 6800 based micros such as the Commodore
Amiga, Atari ST range or Apple Macintosh range etc., in
assembly language. It is not as difficult as one might think
and this book covers the fundamentals.

112 pages CRERTEED €295

THE ART OF PROGRAMMING THE ZX SPECTRUM
M. James, B.Sc., M.B.C.S.

It is one thing to have learnt how 1o use 8ll the Spectrum’s
commands and functions, but a very different one to be
able 1o combine them into programs that do exactly what
you want them to. This is just what this book is all about -

If you require a microcomputer for business pplications,

g you the arnt of effective programming with your

or a high quality home computer, an IBM PC or compatible
is often the obvious choice. They are competitively priced,
and are backed up by an enormous range of applications
programs, hardware add-ons, etc. The main difficulty for
the uninitiated is deciding on the speclfication that will
best suit his or her needs. PCs range from simple systems
of limited capabilities up to complex systems that can
happlly run applications that would have been considered
beyond the abilities of a microcomputer not so long ago. it
would be very easy to choose a PC system that is inade-
quate ‘o run your applications efficiently, or one which
goes beyond your needs and consequently represents poor
value for money.

This book explains PC specifications in detail, and the
subjects covered include the following: Differences
between types of PC (XT, AT, 80386, etc); Maths
co-processors; Input devices (keyboards, mice, and
digitisers). Memory, including both expanded {EMS) and
extended RAM: RAM disks and disk caches; Floppy disk
drive formats and compatibility; Hard disk drives {includ
ing interleave factors and access times); Display adaptors,
including all standard PC types (CGA. Hercules, Super
VGA, etc); Contains everything you need to know if you
can’t tell your EMS from your EGAl

104 pages (0- e code S50 SR

Spectrum.
144 pages

A CONCISE INTRODUCTION TO MS-DOS

N. Kantaris

This guide is written with the non-expern. busy person in
mind and, as such, it has an underlying structure based on
“what you need to know first, appears first”". Nonetheless,
the guide is also designed 1o be circular, which means that
you don't have to start at the beginning and go 1o the end.
The more experienced user can start from any section.

The guide covers versions 3.0, 3.1 and 3.2 of both PC-
DOS and MS-DOS as implemented by IBM and other
manufacturers of "compatlble”” microcomputers, including
the AMSTRAD PC’s. It covers both floppy disc-based
systems and hard disc-based systems.

64 pages £2.95

A Z80 WORKSHOP MANUAL

E. A. Parr, B.Sc.. DC.Eng.. M I.E.E.

This book is intended for people who wish to progress
beyond the stage of BASIC programming to topics such
as machine code and assembly language programming, or
need hardware deteils of a ZBO based computer.

192 pages Temporarily out of print

Oider code BPT 19 £2.50
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MAKING MS-DOS WORK
FOR YOU
N. Kantanis & P, R. M. Oliver

This book was written with the busy person in mind and,
as such, it has an underlying structure based on ‘‘what
you need to know first, appears first"”. Nonetheless, the
book has also been designed to be circular, which means
that you don’t have to start at the beginning and go to
the end.

The book explains: How to wrlte customised batch
files which allow you to display what You want on your
screen, and in the form and order you want it instead of
belng forced to use the DOS prompt on a blank screen.
How to design and set up a fast interactive and profes-
sional looking menu system, so that you or anyone
else can run utility applications or commercial software
packages easily. How the ANSL.SYS display and key-
board commands can be used to position the cursor
on any part of the screen, change the intensity of the
displayed characters or change their colour. How the
Edit screen editor or the Edlin line editor can be used
to enter ESCape (ANS).SYS) commands into simple
ASCIi files to allow control of both your screen display
and your printer. How to control the operation of the
two main types of printers in use today, Epson com-
patible dot matrix and HP compatible laser printers.
How to use several useful routines, such as moving and
finding files, protecting files from accldental erasure, &
simplified backup process, a screen saver, aad a disc
cataloguing system.

The Debug program and how it can be used to create,
see and change the contents of any file, including those
of programs written in assembler code. This includes
how to find your way around the names and tasks
of the CPU registers and the meaning of some simple
assembler mnemonics.

The book is refevant to alt versions of both MS-DOS
and PC-DOS as implemented on IBM and other I1BM-

compatible’PCs.
£4.95

182 pages
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Audio and Music

Project Building

ACOUSTIC FEEDBACK - HOW

TOAVOIDIT

Feedback is the bane of all public address systems. While
feedback cannot be completely eliminated, many things can
be done to reduce it to a level at which it is no longer a
problem.

Much of the trouble is often the hall itself, not the equip-
ment, but there is a simple and practical way of greatly
improving acoustics. Some microphones are prone to feed-
back while others are not. Certain loudspeaker systems are
much better than others, and the way the units are positioned
can produce or reduce feedback. All these matters are fully
explored as well as electronic aids such as equalizers, fre-
quency-shifters and notch filters.

The special requirements of live group concerts are con-
sidered, and also the related problem of instability that is
sometimes encountered with large set-ups. We even take a
look at some unsuccessful attempts to cure feedback so as to
save readers wasted time and effort dublicating them.

Also included is the circuit and layout of an inexpensive
but highly successful twin-notch filter, and how to operate it

92 pages [Order code BPS10] £3.95
PRACTICAL MID{ HANDBOOK
R. A. Penfold

The Musical Instrument Digital Interface (MIDI) Is sur-
rounded by a great deal of misunderstanding. and many of
the user manuals that accompany MID} equipment are quite
incomprehensible to the reader.

The Practical MIDI Handbook is almed primarily at
musiclans, enthusiasts and technicians whao want to exploit
the vast capabilities of MIDI, but who have no previous
knowledge of electronics or computing. The majority of the
book is devoted to an explanation of what MiDi can do and
how to exploit it to the full, with practical advice on
connecting up a MiDJ system and getting it to work, as well
as deciphering the technical Information in those manuais.

128 pages (Ordden code PC10T £6.95
PREAMPLIFIER AND FILTER CIRCUITS
R. A. Penfold

This book provides circuits and background information for a
range of preamplifiers, plus tone controls, filters, mixers, etc.
The use of modern low noise operational amplifiers and a
specialist high perfo.mance audio preamplifier i.c. results in
circuits that have excellent performance, but which are still
quite simple. All the circuits featured can be built at quite low
cost (Just a few pounds in mast cases).

The preamplifier circuits featured include:~ Microphone
preamplifiers (low impendance, high impedance. and crys-
1al). Magnetic cartridge pick-up preamplifiers with RIAA
equalisation. Crystal/ceramic pick-up preamplifier. Guitar
pick-up preamplifier. Tape head preamplifier (for use with
compact cassette systems).

Other circuits include~ Audio limiter to prevent overload-
ing of power amplifiers. Passive tone controls. Active tone
controls. PA filters (highpass and lowpass). Scratch and
rumble filters. Loudness filter. Audio mixers. Volume and
balance controls
92 pages O B P309 £3.95

AN INTRODUCTION TO LOUDSPEAKERS AND
ENCLOSURE DESIGN

V. Capel

This book explores the various features; good points and
snags of speaker designs. It examines the whys and
wherefores so that the reader can understand the
principles involved and so make an informed choice of
design, or even design loudspeaker enclosures for himor
herself. Crossover units are also explained, the various
types, how they work, the distortions they produce and
how to avold them. Finally there is a step-by-step
description of the construction of the Kapelimeister
loudspeaker enclosure

148 pages O BP £2.95

COMPUTERS AND MUSIC~-AN INTRODUCTION
R.A. Penfold

Computers are playing an increasingly important part in
the warld of music, and the days when computerised
music was strictly for the fanatical few are long gone.

It you are more used to the black and white keys of a
synth keyboard than the QWERTY keyboard of a computer,
you may be understandably confused by the jargon -and
terminology bandied about by computer buffs. But fear
not, setting up and using a computer-based music making
system is not as difficult as you might think.

This book will help you learn.the basics of computing,
running applications programs, wiring up a MID} sys-
tem and using the system to good effect, in fact just
about everything you need to know about hardware and
the programs, with no previous knowledge of computing
needed or assumed. This book will-help you to choose the
right components for a system to sult your personal needs,
and equip you to exploit that system fully.

174 pages (G de: code PCTOT AL

ELECTRONIC PROJECTS FOR GUITAR

R. A. Penfold

This book contains a collection of guitar effects and some
general purpose effects units, many of which are suitable for
beginners to project building. An introductory chapter gives
guidance on construction.

Each project has an introduction, an explanation of how
it works, a circuit diagram, complete instructions on strip-
board layout and assembly, as well as notes on setting up
and using the units. Contents include: Guitar tuner; Guitar
preamplifier; Guitar headphone amplitier; Soft distortion unit;
Compressor; Envelope waa waa; Phaser, Dual vracking ef-
fects unit, Noise gate/expander; Treble booster, Dynamic
treble booster; Envelope modifier; Tremelo unit; DI box.

110pages £8.95

HIGH POWER AUDIO AMPLIFIER CONSTRUCTION

R. A.penfoid

Practical constructional details of how to build a number of

audio power amplifiers ranging from about 50 to 300/400

wattsr.m.s. Includes MOSFET and bipolar transistor de::igns.
3.9

96 pages 3, de"code BP277]

Theory and Reference

ELECTRONIC HOBBYISTS HANDBOOK

R.A. Penfold

Provides an inexpensive single source of easily lo-
cated information that the amateur electronics en-
thusiast is likely to need for the day-to-day pursuance of
this fascinating hobby. Covers common component
colour codes. Details the characteristics and pinouts of
many popular seimiconductor devices, including various
types of logic ICs, operational amplifiers, transistors,
FETs. unijunctions, diodes, rectifiers, SCRs, diacs, tri
acs, regulators and SMDs, etc. lilustrates many useful
types of circuits, such as timers and oscillators, audio
amplifiers and fllters, as well as including a separate
section on power supplies. Also contains a multitude of

other useful data.
Order code BPJ £4.95

88 pages

NEWNES ELECTRONICS POCKET BOOK

E. A. Parr

Newnes Electronics Pocket Book has been in print for

over twenty years and has covered the development of

electronics from valve to semiconductor technology and

from transistors to LS} integrated clrcuits and micro-
rocessors. To keep up 10 date with the rapldly chang-
ng world of electronics, continuous revision has been

necessary. This new Fifth Edition takes account of recent

changes and includes material suggested by readers of

previous editions. New descriptions of op.amp. applica-

tions and the design of digital circuits have been added,

along with a totally new chapter on computing. pius

other revisions throughout.

315 pages (hard cover) (& 0 £10.95

ELECTRONIC MODULES AND SYSTEMS FOR
BEGINNERS

Owen Bishop

This book describes over 60 modular electronic circuits
how they work, how to build them, and how to use them.
The modules may be wired together to make hundreds of
different electronic systems, both analogue and digital. To
show the reader how to begin building systems from mod-
ules, a selection of over 25 electronic systems are des-
cribed in detail, covering such widely differing applica-
tions as timing, home security, measurement. audlo (in-
cluding a simple radlo receiver), games and remote con-

trol.
200 pages [0 der code BP2Go] £3.95

464

FROM ATOMS TO AMPERES

F. A. Wiison

Explains in crystal clear terms the absolute fundamentals
behind electricity and electronics. Really helps you to dis-
cover and understand the subject, perhaps for the first time
ever.

Have you ever. Wondered about the true link between
electricity and magnetism? Felt you could never under
stand the work of Elnstein, Newton, Boltzmann, Planck
and other early scientists? Just accepted that an electron is
like a little black ball? Got mixed up with e.m.f. and p.d.?
Thought the idea of holes in semiconductors s a bit much?

Then help is at hand with this inexpensive book, in as
simple a way as possible and without too much complex
mathematics and formulae
244 pages § BP254 £3.50

PRACTICAL DIGITAL ELECTRONICS HANDBOOK
Mike Tooley (Published in association with
Everyday Elactronics)

The vast majority of modern electronic systems rely heavily
on the application of digital electronics. and the Practical
Digital Electronlcs Handbook aims 1o provide readers with a
practically based introduction to this subject. The book
will prove Invaluable to anyone Involved with the design,
manufacture or servicing of digital circuitry, as well as to
those wishing to update their knowledge of modern digi-
tal devices and techniques. Contents: introduction to in-
tegrated circuits; basic loglc gates; monostable and bistable
devices; timers; microprocessors; memories; input and out-
put devices; Interfaces; microprocessor buses. Appendix 1:
Data. Appendix 2: Digital test gear projects; tools and text
equipment; regulated bench power supply: logic pulser;
verstaile puise generator; digital IC tester. current tracer,
audio logic tracer. RS-232C breakout box; versatile digital
counter/frequency meter. Appendix 3: The oscilloscope.
Appendix 4: Suggested reading. Appendix 5: Further study.
208 pages [0+ der code PCTOD £6.95

ELECTRONICS - A “MADE SIMPLE” BOOK

G. H. Olsen

This book provides excellent background reading for our
Introducing Digital Electronics Teach-In Book and will be
of interest 10 everyone studying electronics. The subject
is simply explained and wel illustrated and the book as-
sumes only a very basic knowledge of electricity.

330 pages [0+ dercode NETO £5.95

HOW TO GET YOUR ELECTRONIC PROJECTS
WORKING

R . A.Penfold

We have all built projects only to find that they did not
work correctly, or at all, when first switched on. The aim
of this book is to help the reader overcome just these
problems by indicating how and where to start looking for
many of the common faults that can occur when building

up projects.
£2.95

96 pages

HOW TO DESIGN AND MAKE YOUR OWN P.C.B.s
R.A. Penfoid

Deals with the simple methods of copying printed cir-
cuit board designs from magazines and books and covers
all aspects of simple p.c.b. construction including photo-
graphic methods and designing your own p.c.b.s.

80 pages £2.50

How to Get Your
Electronic Projects
Working

8 asnecis

A BEGINNERS GUIDE TO MODERN ELECTRONIC
COMPONENTS

R.A. Penfold

The purpose of this book Is to provide practical information
to help the reader sort out the bewildering array of com-
ponents currently on offer. An advanced knowledge of the
theory of electronics is not needed, and this book is not
intended to be a course in electronic theofy. The main aim
is 10 explain the differences between components of the
same basic type (e.g. carbon, carbon film, metal film, and
wire-wound resistors) so that the right component for a
given application can be selected. A wide range of com-
ponents are included, with the emphasis tirmly on those
components that are used a great deal In projects for the
home constructor.

166 pages L35
BEGINNER’'S GUIDE TO BUILDING ELECTRONIC
PROJECTS

R. A. Penfoid

Shows the complete beginner how to tackle the practi-
cal side of electronics, so that he or she can confidently
bulld the electronic projects that are regularly featured in
magazines and books. Also include examples in the form

of simple projects.,
[Order code 227] £1.95

112 pages

ELECTRONICS SIMPLIFIED - CRYSTAL SET
CONSTRUCTION

F. A Wilson,C.G.I.A.,C.Eng..F)LEE., F.L.LER.E,F.B.L.M.
Especlally written for those who wish to participate in
the intricacies of electronics more through practical con-
struction than by theoretical study. It is designed for ali
ages upwards from the day one can read intelligently and
handle simple tools.

80pages [0+ de: code BPYY] £1.75

GUIDE TO BUILDING ELECTRONIC PROJECTS
Published by Everyday Electronics

See the first page of books - ELECTRONICS TEACH-IN
No.5 - for full details.

ELECTRONICS PROJECT BOOK

Published by Everyday Electronics in association
with Magenta Electronics:

See the first page of books for full details.

Testing and
Test Gear

HOW TO'USE OSCILLOSCOPES AND OTHER

TEST EQUIPMENT

R. A. Penfold

This book explains the basic function of an oscilloscope,
gives a detailed explanation of all the standard controls,
and provides advice on buvln?. A separate chapter deals
with using an oscilfoscope for fault finding on linear
and logic circults. plenty of example waveforms help to
illustrate the control functions and the effects of various
fault conditions. The function and use of various othet
pieces of test equipment are also covered, including
signal generators, logic probes, logic pulsers, and crystal

calibrators.
104 pages 1 der code BP267] £3.50

Everyday with Practical Electronics, June 1993



Circuits and Design

PRACTICAL ELECTRONIC

BUILDING BLOCKS - BOOK 2
R. A. Penfold
This books is designed to aid electronic enthusiasts who
like to experiment with circuits and produce their own
projects. rather than simply following published project
designs.

Contains: Amplifiers — low level discrete and op-amp cir-
cuits, voltage and butfer amplifiers including d.c. types.
Alsolow-noise audio and voltage controller amplifiers. Fil-
ters — high-pass, low-pass, 6, 12, and. 24dB per octave
types. Miscellaneous ~ i.c. power amplifiers, mixers, volt-
age and current regulators, etc.

112 pages [0 dercode EPTTE] £1.95
PRACTICAL ELECTRONIC FILTERS
Owen Bishop

Filters play a vital part in almost all electronic circuits,
yet many people believe that they are difficult to under-
stand. This is probably because so many of the books on
this topic are extremely mathematical. By contrast, this
book deals with the subject in a non-mathematical way. It
reviews the main types of filter, explaining in simple terms
how each type works and how it is used.

The book also presents a dozen filter-based projects with
applications in and around the home or in the constructor’s
workshop. These include a number of audio projects such
as a rythm sequencer and a multi-voiced electronic organ.
Project descriptions include circuit diagrams, explanations
of their operation, and detailed instructions for building
them. A numbser of the projects are suitable to the beginner
while others will be of interest to the more advanced con-
structor.

Concluding the book is a practical step-by-step guide to
designing simple filters for a wide range of purposes, with
circuit diagrams and worked examples.

192 pages 0O P299 £4.95

ELECTRONIC ALARM CIRCUITS MANUAL

R. M. Marston

One hundred and forty useful alarm circuits, of a variety of

types, are shown in this volume. The operating principle of

each one is explained in concise but comprehensive terms,

and brief construction notes are given where necessary.
Almed at the practical design engineer, technician and

experimenter, as well as the electronics student and

amateur.
Order code NF1

124 pages £13.95

DIGITAL LOGIC GATES AND FLIP-FLOPS

lan R_ Sinclair ’
This book. intended for enthusiasts, students and tech-
nicians, seeks to establish a firm foundation in digital
electronics by treating the topics of gates and flip-flops
thoroughly and from the beginning. This is not a construc-
tor's book in the sense of presenting circuits 1o build and
use, itis for the user who wants to design and troubleshoot
digital circuitry with considerably more understanding of
principles.

Topics such as Boolean algebra and Karnaugh mapping
are explained, demonstrated and used extensively, and
more attention is paid to the subject of synchronous
counters than to the simple but less important ripple
counters.

No background other than a basic knowledge of elec-
tronics is assumed, and the more theoretical topics are
explained from the beginning, as also are many working
practices. The book concludes with an explanation of
microprocessor techniques as applied to digital logic.

200 pages COUMETISIY €895

ELECTRONIC CIRCUITS FOR THE COMPUTER
CONTROL OF ROBOTS

Robert Penfold

Robots and robotics offer one of the most interesting areas
for the electronics hobbyist to experiment in. Today the
mechanical side of robots is not too difficult. as there
are robotics kit and a wide range of mechanical com-
ponents available. The micro controller is not 100 much of
a problem either, since the software need not be terribly
complex and many inexpensive home computers are well
suited to the task.

The main stumbling block for most would-be robot
builders is the electronics to interface the computer to the
motors, and the sensors which provide feedback from the
robot to the computer. The purpose of this book is to
explain and provide some relatively simple electronic
circuits which bridge this gap.

92 pages CIUTETOEN) €295

ELECTRONIC POWER SUPPLY HANDBOOK
lan R. Sinclair
This book covers the often neglected topic of electronic
power supplies. All types of supplies that are used for elec-
tronics purposes are covered in detail. starting with cells and
batteries and extending by way of rectified supplies and
linear stabilisers to modern switch-mode systems, IC switch-
mode regulators, DC-DC converters and inverters.

The devices, their operating principles and typical cir-

Radio, TV, Satellite

PROJECTS FOR RADIO AMATEURS

AND SW.LS.

R.A. Penfold

This book describes a number of electronic circuits, most
of which are quite simple, which can be used to enhance
the performance of most short wave radio systems.

The circuits covered include:- An aerial tuning unit; A
simple active aerial; An add-on b.f.o. for portable sets; A
wavetrap for combat signals on spurious responses; An
audio notch filter; A parametric equaliser; CW and S.S.B.
audio filters; Simple noise limiters; A speech processor; A
volume expander.

Other useful circuits include a crystal oscillator, and
RTTY/C.W. tone decoder, and a RTTY serial to parallel
converter. A fult range of interesting and usefull circuits for
short wave enthusiasts.

92 pages £3.95

AN INTRODUCTION TO AMATEUR RADIO

1. D. Poole

Amateur radio is a unique and fascinating hobby which
has attracted thousands of people since it began at the turn
of the century.

This book gives the newcomer a comprehensive and
easy to understand gulde through the subject so that the
reader can gain the most from the hobby, It then remains
an essential reference volume to be used time and again.
Topics covered include the basic aspects of the hobby,
such as operating procedures, jargon and setting up a
station. Technical topics covered include propagation,
receivers, transmitters and aerials etc.

150 pages [0 0o EP707 IR

SIMPLE SHORT WAVE RECEIVER CONSTRUCTION
R. A. Penfold

Short wave radio is a fascinating hobby, but one that
seems to be regarded by many as an expensive pastime
these days. In fact it is possible to pursue this hobby for a
minimal monetary outlay if you are prepared to undertake a
bitof d.Ly., and the receivers described in this book can all
be built at low cost. All the sets are easy to construct, full
wiring diagrams etc. are provided, and they are suitable
for complete beginners. The receivers only require simple
aerials, and do not need any complex alignment or other
difficult setting up procedures.

The topics covered in this book include: The broad-
cast bands and their characterlstics; The amateur bands
and their characteristics; The propagation of radio signals;
Simple aerials; Making an earth connection; Short wave
crystal set; Simple t.r.f. receivers; Single sideband recep-
tion; Direct conversion receiver.

Contains everything you need to know in order to get
started in this absorbing hobby.

88pages [OJer code 5770 BEEEX Y

AN INTRODUCTION TO SATELLITE TELEVISION
F.A. Wilson

As a definitive Introduction to the subject this book is
presented on two levels. For the absolute beginner or
anyone thinking about purchasing or hiring 8 sateliite TV
system, the story is told as simply as such a complex one
can be in the main text.

For the professional engineer, electronics enthusiast,
student or others with technical backgrounds, there are
numerous appendices backing up the main text with
additional technical and scientific detall formulae, calcula-
tions, tables etc. There is also plenty for the DIY enthusiast
with practical advice on choosing and installing the most
problematic part of the system — the dish antenna.

104 pages Temporarily out of print

AN INTRODUCTION TO AMATEUR
COMMUNICATIONS SATELLITES

A, Pickford

Communications and broadcast satellites are normally
inaccessible to individuals unless they are actively in-
volved in their technicalities by working for organisations
such as British Telecom, the various space agencies or
military bodies. even those who possess a satellite televi-

sion receiver system do not participate in the technical’

aspects of these highly technological systems.

There are 8 large number of amateur communications
satellites in orbit around the world, traversing the globe
continuously and they can be tracked and their sig-
nals received with relatively inexpensive equipment. This
equipment can be connected to a home computer such as
the BBC Micro or IBM compatible PCs, for the decoding of
received signals.

This book describes several currently available systems,
their connection to an appropriate computer and how they
can be operated with suitable software.

102 pages O BP290 £3.95

AERIAL PROJECTS
R. A. Penfold
The subject of aerials is vast but in this book the author
has considered practical serial designs, including active,
loop and ferrite aerials which give good performances and
are relatively simple and inexpensive to build. The com-
plex theory and mathematics of aerial design have been
avoided.

Also included are constructional details of a number of
aerial accessories including a pre-selector, attenuator, fil-
ters and tuning unit.

96 pages O P10 £2.50
INTERNATIONAL RADIO STATIONS GUIDE
P.Shore

Provides the casual listener, amateur radio DXer and the
professional radio monitor with an essential reference
work designed 1o guide him or her around the ever more
complex radio bands. This new edition has been com-
pletely revised and rewritten and incorporates much more
information which is divided into the following sections:
Listening to Short Wave Radio; Choosing a Short
Wave Radio Receiver; How to Use the IRSG; Abbrevia-
tions; Country Codes; Worldwide Short Wave Radio Sta-
tions; European, Middle Eastern and African Long Wave
Radio Stations; European, Near and Middle Eastern and
African Medium Wave Radio Stations; Canadian Medium
Wave Radio Stations; USA Medium Wave Radio Stations;
Broadcasts in English; Programmes for DXers and Shornt
Wave Listeners; UK FM Radio Stations; Time Ditferences
From GMT; Wavelength/Frequency Conversion.
226 pages 0 - £6.96

Everyday with Practical Electronics, June 1993

cuits are all dealt with in detail. The action of rectifiers
and the reservoir capacitor is emphasised, and the subject
of stabilisation is covered. The book includes some useful
formulae for assessing the likely hum level of a conven-
tional rectifier reservoir supply.

136 pages O 03 £7.96
HOW TO USE OP-AMPS
E. A Parr

This book has been written as a designer’s guide covering
many operational amplifiers, serving both as a source book
of circuits and a reference book for design calculations.
The approach has been made as non-mathematical as pos-
sible.

160 pages O B £2.95
MICRO INTERFACING CIRCUITS - BOOK 1

MICRO INTERFACING CIRCUITS - BOOK 2

R.A. Penfold

Both books include practical circuits together with details
of the circuit operation and useful background informa-
tion. Any special constructional points are covered but
p.c.b. layouts and other detailed constructional informa-
tion are not included.

Book 1 is mainly concerned with getting signals in and
out of the computer; Book 2 deals primarily with circuits
for practical applications.

BOOK 1 112 pages Jrcdder code BP130 £2.78
BOOK 2 112 pages tcder code BP131 £2.75

50 SIMPLE LED CIRCUITS

R.N. Soar

Contains 50 interesting and useful circuits and applica-
tions, covering many different branches of electronics,
using one of the most inexpensive and freely available
components - the light-emitting diode (LED). Also in-
cludes circuits for the 707 common anode display.

64 pages
BOOK 2 50 more l.e.d. circuits [SINIESINEREZR €1.95

CIRCUIT SOURCE BOOK 1

R. A. Penfold

Written to help you create and experiment with your
own electronic designs by combining and using the
various standard “building biock” circuits provided. Where
applicable, advice on how to alter the circuit parameters is
given.

The circuits covered in this book are mainly concerned
with anslogue signal processing and include: Audio
amplifiers (op.amp and bipolar transistors); audio power
amplifiers; d.c. amplifiers; highpass, lowpass, bandpass
and notch filters; tone controls; voltage controlled
amplifiers and filters; triggers and voltage comparators;
gates and electronic switching; bargraphs; mixers; phase
shitiers, current mirrors, hold circuits, etc.

Over 150 circuits are provided, which it is hoped will be
useful to all those involved in circuit design and applica-
tion, be they professionals, students or hobbyists.

182 pages [0 0or code TP37T IR

DIRECT
BOOK
SERVICE

ORDERING DETAILS

Please state the title and order code
clearly, print your name and address and
add the required postage to the total
order.

Add £1 to your total order for post-
age and packing (overseas readers
add £1.50 for countries in Europe, or
add £3 for all countries outside Europe,
surface mail postage) and send a PO,
cheque, international money order, (£
sterling only) made payable to Direct
Book Service or credit card details
(including the card expiry date), Visa or
Mastercard (Access) ~ minimum credit
card order is £56 — quoting your name
and address, the order code and quan-
tities required to DIRECT BOOK SERV-
ICE, 33 GRAVEL HILL, WIMBORNE,
DORSET BH21 1RW (mail order only).

Although books are normally sent
within seven days of receipt of your order,
please allow a maximum of 28 days for
delivery. Overseas readers allow extra
time for surface mail post.

FPlease check price and availability (see
latest issue of Everyday with Practica) Elec-
tronics) before ordering from old lists.

Note - our postage charge is the
same for one book or one hundred
books!

MORE BOOKS NEXT MONTH

Direct Book Service is a division of
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NN BABANI BOOKS I

We now supply all the books published by Bernard Banani (Publish-
ing) Ltd. We have always supplied a selected list of Babani books and
you will find many of them described on the previous pages or in next
months issue of Everyday with Practical Electronics (the books with a

BP prefix to the order code are Babani books).

Many readers have asked us to also supply various other Babani
books, which have a reputation for value for money. Our customers teil
us they appreciate our speedy service and low postage charge and they

would like to be able to purchase all the books from us and thus keep
the postage charge to an absolute minimum (£1 for UK p&p no
matter how many books you buy). We are pleased to be able to
respond; with the aid of Michael Babani (M.D.) we are now able to

meet all your requirements for their books. /f it's Babapi and in print we

can supply it. Babani presently list over 180 different technical titles
those not described in detail on the previous Direct Book Service pages
or in next months issue are listed below:

Code  Title Price Code  Title Price Code  Title Price
208 Practical Stereo & Quadrophony Handbook £0.76 BP149 A Concise Introduction 1o the Language BP251 Computer Hobbyists Handbook £6.95
214 Audio Enthusiast’s Handbook £0.85 of BBC Basic £1.95 BP258 Learning to Programin C £4.95
8P28  Resistor Selection Handbook £0.60 BP162  Anintroduction 1o Z80 Machine Code £2.76 BP259 A Concise Introduction 10 UNIX £2.95
BP37 50 Projects using Relays, SCRs and TRIACs  £2.95 BP153  AnIntroduction 10 Programming the BP260 A Concise Introduction 10 0S/2 £2.95
BP39 50 (FET) Ficld Eftect Transistor Projects £2.96 Amstrad CPC 464 8 664 £2.50 BP261 A Concise Introduction to Lotus 1-2-3
BP44  IC 555 Projects £2.95 BP154  Anintroduction to MSX BASIC £2.50 (Revised Edition) £3.95
BP48  Electronic Projects for Beginners £1.95 BP156  An introduction to QL Machine Code £2.50 BP262 A Concise Introduction to Wordperfect
BP43S Popular Electronic Projects £2.50 BP157  How to Write ZX Spectrum & Spectrum + {Revised Edition) £3.95
BPS6 Electronic Security Devices 0.0.P. Games Programs £2.50 BP263 A Conclise Introduction to dBASE £3.95
BPS8 50 Circuits Using 7400 Series IC's £2.50 BP158  An Introduction to Programming the BP264 A Concise Advanced User's Guide 1o MS-DOS 0.0.P.
BP63  Alternating Current Theory {Elements of Commodore 16 & Plus 4 £2.50 BP269  An introduction 1o Deskiop Publishing £6.95
Electronics — Book 2) £3.50 BP159 How to Write Amstrad CPC464 Games BP270 A Concise Introduction to Symphony £3.95
BP68 Choosing and Using Your Hi-Fi £1.65 Programs £2.50 BP272 Interfacing PC’s & Compatibles £3.95
BP74 Electronic Music Projects 0.0.P. BP161  Into the QL Archive £2.50 BP273  Practical Electronic Sensors £4.95
BP76 Power Supply Projects £2.50 BP162 Counting on QL Abacus £2.50 BP274 A Concise Introduction 1o SuperCals £3.95
BP78 Practical Computer Experiments £1.76 BP171  Easy Add-on Projects for Amstrad CPC 464, BP276 Short Wave Superhat Receiver Construction £2.95
BP84 Digital IC Projects £1.95 664, 6128 and MSX Computers £2.956 BP279 A Concise Introduction to Excel £3.95
BP86  Anintroduction 1o BASIC Programming BP174  More Advanced Electronic Music Projects £2.95 BP280  Gerting the Most From Your PC's Hard Disc £3.95
Techniques £1.95 BP176  How to Write Word Game Programs for BP283 A Concise Introduction to SmartWare |l '4.95
BP0 Audio Projects £2.50 the Amstrad CPC 464, 664 and 6128 £2.95 BP284 Programming in QuickBASIC £4.95
BP394 Electronic Projects for Cars and Boats £1.95 BP182 MIDI Projects L £2.95 BP2B7 A Reference Guide to Practical Electronics
BP9S Model Railway Projects £2.95 BP187 A Practical Reference Guide 10 Word Terms £6.95
BP97 IC Projects for Beginners £1.95 Processing on the Amstrad PCWB256 BP288 A Concise Introduction 1o Windows 3.0 0.0.P.
BP99 Mini-matrix Board Projects £2.50 and PCW8512 £6.95 BP291 A Concise Introduction 1o Ventura £3.95
BP103  The Art of Programming the 1K ZX81 £1.96 BP190  More Advanced Electronic Security Projects  £2.95 BP292  Public Address Loudspeaker Systems £3.95
BP114  The Art of Programming the 16K 2X81 £2.50 BP191  Simple Application of the Amstrad CPCs for BP293  An Inroduction to Radio Wave Propagation £3.95
BP122 Audio Ampilifier Construction £2.95 Writers £2.95 BP294 A Concise Introduction to Microsoft Works £4.95
BP125 25 Simple Amateur Band Aerials £1.95 BP192 More Advanced Power Supply Projects £2.95 BP298 A Concise Introduction to the Mac System &
BP126 BASIC & PASCAL in Parallel £1.50 BP193 LOGO for Beginners £2.95 Finder £3.95
BP128 20 Programs for the ZX Spectrum & 16K ZXB1 £1.96 BP196 BASIC & LOGO in Parallel £2.95 BP302 A Concise Users Guide to Lotus 1-2-3
BP129  An Introduction to Programming the ORIC-1.  £1.956 BP187  An introduction to the Amstrad PC's £6.95 Release 3.1 £3.95
BP132 25 Simple SW Broadcast Band Aerials £1.96 BP198  Anintroduction to Antenna Theory £2.96 BP303 Understanding PC Software £4.95
BP133  An Introduction to Programming the BP230 A Concise Introduction to GEM £2.95 BP306 A Concise Introduction fo AmiPro 3 £4.95
Dragon 32 £1.95 BP243 BBC BASICB6 on the Amstrad PC's and IBM BP307 A Concise Introduction to QuarkXPress £4.95
BP136 25 Simple Indoor and Window Aerials £1.76 Compatibles - Book 1: Language £3.95 BP311  Anintroduction to Scanners and Scanning £4.95
BP137 BASIC & FORTRAN in Parallel £1.95 BP244 BBC BASICB6 on the Amstrad PC's and IBM BP312  An introduction to Microwaves £3.95
BP138 BASIC & FORTH in Parallel £1.95 Compatibles - Book 2; Graphics and Disk Files £3.95 BP313 A Concise Introduction to Sage £3.95
BP143  An introduction 1o Programming the Atari BP245 Digital Audio Projects £2.95 BP314 A Concise Introduction 1o Quattro Pro £4.95
600/800XL 1.96 BP246  Musical Applications of the Atari ST's £5.96 BP315  An tntroduction to the Electromagnetic Wave £4.95
BP144  Further Practical Electronics Calculations BP247 More Advanced MIDI Projects £2.95 BP322 Circuits Source Book 2 £4.95
& Formulae 0.0.P. BP248  More Advanced Test Equipment BP324  The Ant of Soldering £3.95
BP145 25 Simple Tropical and MW Band Aerials £1.756 Construction £3.50 BP330 A Concise user's Guide 10 Lotus 1-2-3
BP148 Computer Terminology Explained £1.95 BP250 Programming in FORTRAN 77 £4.95 Release 2.4 £4.95
IF NO PRICE IS SHOWN THE BOOK IS OUT OF PRINT (0.0.P.)
SEE PREVIOUS PAGE FOR FULL ORDERING DETAILS
PROJECT TITLE Order Code Cost
| Sound-to-Light Interface MAR'89 637 1T €624
Midi Pedal 639 £7.00
Midi Merge 640 £3.00
f % s Audio Lead Tester | 641 £6.77
Printed circuit boards for certain EPE constructional projects are available from Light Sentinel: Main Board g V] C 690
! ; : : : ) ] oard APR 89 632 £9.20
the PCB Service, see fist. These are fabricated in glass fibre, and are fully dritled 4-%hasnnel Auto-Fader Interface 632 £6.80
and roller tinned. All prices include VAT and postage and packing. Add £1 per |2 ~13nNN€ Auto-Fader Int . - L R
board for airmail outside of Europe. Remittances should be sent to The PCB | Electron A/D Interface BACEN | 645 | £
Service, Everyday with Practical Electronics, 6 Church Street, Wim- [ Programmable Pocket Timer JULY 89 648 £3.82
oma, Do, DN ,1EJ,H:tChequ(e; should be crossed and made payable to I fectronic Spirit Level B AUG 89 BEGTL “| €385
o il d g g i e S Distance Recorder 651 £5.23
. e o of our boar are now in stock a are dispatched 7 T ey > T
within seven days of receipt of order, please allow a maximum of 28 days for );enon geac?n - Fixed Vol SEF 89 6(554?"y sold ou::)d 08
dalivery —overseas readers allow extra if ordered by surface mail. | Fower Supplies: Fixed Voltage Q0 w18 VD]
Please check price and availability in the latest issue. Music on Hold 0C 189 646 £3.85
Boards ho liod cthbraasba Power Supplies — 25V 700mA 656 £4.35
oards canonly be supplied on a payment with FPasis EE Seismograph — Control board only 658 £4.08
H Lego/Logo & Specirum 660 £6.49
All p.c.b.s on this | .c9o/Logo & Spect - 4= £6:40)
Wash Pro NOV'89 643 £383
m page reduced to Logo/tego & Sepctrum Interface 664 £5.60
Biofeedback Signal Generator JAN 90 666 £4.08
1 Quick Cap Tester FEB 90 668 £3.92
2 Weather Stn: Anemom. — Freq./Voit Board 670 £3.94
Optional Display 669 £3.73
Wind Direction 673/674 £4.22
(Just send half the price shown, while stocks last) Prophet In- Car loniser (sorry sold]out)
PCBS ON OPPOSITE PAGE PRICES AS SHOWN Superhet Receiver/Tuner/Amp MAR90 679/680 £4.22
Stereo Noise Generator APR 90 681 £4.24
PROJECT TITLE Order Code Cost Digital Experimenter's Unit - Pulse Generator 682 £4.46
= S . N e Power Supply 683 £3.66
| Video Guard Alarm 566 £3.80] § Enlarger Timer (sorry sold jout)
“Computer Buffer/interface B T 560 £332} | Weather Stn: Rainfall Sen and Sunlight _ (sorry sold Jout)
Fridge Alarm NMAY 87 565 £3.00] | Amstrad Speech Synthesiser 589 £4.68
“Multi-Chan Remote Light Dim ISR | 7 80 Metre Direct Conversion Radio 691 495
Relay/Decoder 601 £4.86 Mains Appliance Remote Control
Power Supply 603 £3.00 Encoder Board A 694 £6.61
“Tea Tune Thermostat B AUG 88 [ “£300] | _ Encoder Board B 696 £4.78
Time Switch 614 £4.84 | The Tester _ B 696 | £415
Suntan Timer 610 £3.07 Mains Appliance Remote Control AUG 9@
Sl i — = i = — ol A
| Car Alarm 615 £317 Mains ON/OFF Decoder 697 £4.55
e e 8 OCT 53 1Y E— . (5 or more 697's ordered together £3.25 each)
Eprom Eraser OC7T 88 62 £4.07] g \O 0 OB OS5 UTLRICC TOgetner ‘ =1 e o
b — T T - Hand Tally: Main Bd and Display Bd EEEEL 699, 700 £10.95
Doorbell Delay MR | 616 £356] 1 Avarm Bell Time. Out 701 £4.10
Infra-Red Object Counter (Set) (sorry sold |out) / ; :
Continuity Tester FEB 89 (sorry sold fout) VISR s NGl Clinfio)
Temperature Controller (p.c.b. only) 702 £5.20
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PROJECT TITLE Order Code Cost
[ Ghost Waker 703 £4.32
Frequency Meter 704 £5.25
Freq. Meter/Tachometer 705 £3.98
EE Musketeer (TV/Video/Audio) 706 £5.78
Microcontroller Light Sequencer 708/709 £10.90
Versatile Bench Power Supply Unit (sorry sold]out)
Teach-in "91, Part 1 - L200 Module 711 £3.93
Dual Output Module 712 £4.13
LM723 Module 713 £4.21
}-Spatial Power Display 714 £6.33
Amstrad PCW Sound Generator 715 £5.03
Teach-In 91, Part 2 -G.P. Transistor Amp 717 £3.77
Dual Op.Amp Module 718 £3.83
intercom (Teach-In "91 Project 2) 719 £4.41
Analogic Test Probe 720 £3.24
MARC Phone-In 721 £6.87
Teach-in 91 Part 3 - TBAB20M Amplifier 723 £4.05
High Quality Power Amp 724 £4.93
Bench Amplifier (Teach-in ‘91 Project 3) 725 £4.45
Gingernut 80m Receiver
R.F. section (726), Voltage Regulator (727) 726/7/8 £3.06
Audio Amplifier (728) per board
all 3 together £8.16
Pocket Tone Dialler 729 | £436
Battery To Mains Inverter 730 £4.97
Simple Basic Alarm 731 £4.50
Car Code Lock (pair) 732a/b £4.69
Teach-in"91 Part 4 - Sinusoidal Oscillator 733 £4.39
8038 Oscillator 734 £4.15
Waveform Generator (Teach-In "91 Project 4) 735 £4.72
Humidity Tester 716 £4.97
Model Train Controller (double-sided) 736 £9.75
Electronic Die (Teach-In "91 Project 5) 737 £4.93
Teach-In ‘91 Part 5 - Digital Counter Module 738 £4.35
[ Modutar Disco Lighting System
Switched Power Output Module 739 £5.91
Digital LCD Thermostat-Control Bpard £5 for pair 740 £4.05
-Power/Relay Board 741 £3.76
Pulse Generator (Teach-In "91 Project 6) 742 £4.97
Teach-In 91 Part 6- Timer Module 743 £4.62
i Digilogue Car Tachometer 744 £5.63
Modular Disco Lights — Simple Chaser 745 £5.00
Sweeper Module 746 £5.17
Automatic Light Controf - PSU Board 747 £4.88
Logic Board 748 £5.17
Radio Receiver (Teach-In ‘91 Project 7) 749 £4.57
Teach-in 91 Part 7 - R.F. Amplitier Module 750 £4.23
Modular Disco Lights — Masterlink 752 £6.36
Ultrasonic Proximity Meter
Display Unit (753) & Sensor Unit (754) 753/754 £7.06
Disco Lights (Teach-1n "91 Project 8)
PSU and Pre-amplifier 755 £4.54
Low, Mid, High Filter/Triac (set of 3 boards) 756 £11.00
Teach-In '91 Part 8 —Solid State Switch Module 757 £4.24
Mod. Disco Lights - Pattern Gen 760 £6.79
Teach-In 91 Part 8-Light Sensitive Switch 761 £4.74
Opto-Link {Teach-in '91 Project 9) — Transmitter 762 £4.85
Receiver 763 £4.88
Portable PEsT Scarer 764 £3.77
| Capacitance Meter 751 £517
Modular Disco Lights — Dimmer Interface 765 £8.17
" "Mod. Disco Lights
VU Sound Module {Double-sided) 767 £8.68
UV Exposure Unit 768 £4.63
PC-Scope interface — Main Board 769 £6.95
Expansion Plug (Double-sided) 770 £5.96
Mod. Disco Lights
Superchaser (Double-sided) 771 £6.91
Supersweep (Double-sided) 772 £8.26
Bicycle Alarm 773 £5.01
Darts Scorer 774 £7.90
Knockerbox 775 £6.35
Signal Generator - Main Board 776 £7.46
PSU 777 £4.73
Mind Machine — Main Board 778 £7.00
Auto Nightiight 779 £5.03
Mind Machine - Programmer Board 780 £7.39
Transistor Checker 781 £4.63
Stepping Motor Driver/Interface 782 £10.39
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PROJECT TITLE Order Code Cost
| Micro-Sense Alarm 783 T €542 |
Telesound - 6o | 784 | £466
Programmable Timer 785 £4.63
[ Auto Garage Light 786 [ £6.10
Versatile BBC Computer interface 787 £11.59
Economy Seven Timer 788 £5.20
| Sonic Continuity Tester 789 €479
Telephone Ringer 790 £5.46
| Experimental Weighing Scale 792 £6.17
12V Drill Charger/PSU (both boards) 793 £5.31
Digital Servo Interface 791 473
Tie Pulser 794 £5.19
- CCD Reverb Unit~ 795 £6.39
Switch-Mode Power Supply 796 £7.01
| UV Exposure Timer B 797 [ €533
Cricket Game 798 £6.77
Quick Prom 799 £5.61
Gas Alarm 800 [ £5.47
Dual Metronome 801 £6.74
| Ultrasonic Tape Measure _ 802 £6.06
Quicktest 803 £4.82
o —-— — -y — —— - —
Extended Range Capacitance Meter 804 £6.63
Traffic Lights System 806 £5.04
Mini Lab MINILAB | £14.95
EPE Altimet (Altimeter) 807 £6.30
Personal Stereo Amplifier 808 £6.47
tnverter Daughter Board (for March ‘91 project) 809 £3.00
Universal Infra-Red Remote Control 811T/811R} £6.56
Combination Switch 812 £5.68
T Christmas Lights Colour Spectrum 813 £5.97
TV/UHF Aerial Amp (double-sided) 814 £7.23
Continuously Variable Balanced Power Supply 815 £5.65
Emergency Lighting Unit 816 £6.77
| Biomet Pulse Monitor N 7_ 1 ol
Sensor 817 £6.30
Display 818 £6.30
| Biomet Pulse Monitor
— ADC Interface (double-sided) 819 £7.11
Car Electric Window Enhancer 821 £5.00
Simplify Atari STFM Interface 822 £5.55
Personal Stereo Amp. Add-On 823 £3.90
[ “Electronic Fire  BELLEEE | 820 T £48a
Mind Machine MKII - Signal Generator 824 £5.57
Ventilation Fan Timer 825 £4.70
Universal Data Logger 826 £5.88
~ Mind Machine MkIl - Magic Lights  INENGEN | 827 £6.58
Superhet Radio Control Receiver 828 £5.93
Guitar Preamp and Distrortion Unit 829 £5.46
Linear Clock — Timing Board 830 £8.00
Display Board 831 £7.00
Universal Alarm Module 9070 £3.00
Electronic Snooker Scoreboard N 832 £9.17

r 1
1t EPEPRINTED CIRCUIT BOARD SERVICE

) Order Code Project

) t enclose payment of £
' W
I

in £ sterling only to

Quantity

(cheque/PO ¢

Everyday with Practical Electronics)

Price

— Access (MasterCard) or Visa No.

] Minimum order for credit cards £5

i

|

1

: SIGNAUTE ..ot e, .Card Ex. Date............c.ooovrnnnnn.
i Please supply name and addess of card-holder if different from the address shown
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VIDEOS ON ELECTRONICS

Everyday with Practical Electronics is pleased to announce the availability of 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
should prove 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 used as a complete series, if required.

VT201 54 minutes. Part one; D.C. Circuits. This video is an absolute
must for the beginner. Series circuits, parallel circuits, Ohms law,
how to use the digital multimeter and much more.

Order Code VT201

VT202 62 minutes. Part two; A.C. Circuits. This is your next
step in understanding the basics of electronics. You -will learn
about how coils, transformers, capacitors, etc are used in common
circuits. Order Code VT202

VT203 57 minutes. Part three; Semiconductors. Gives you an excit-
ing look into the world of semiconductors. With basic semiconductor
theory. Plus 15 different semiconductor devices explained.

Order Code V1203

VT204 56 minutes. Part four; Power Supplies. Guides you step by step
through different sections of a power supply.  Order Code VT204

VT205 57 minutes. Part five; Amplifiers. Shows you how amplifiers
work as you have never seen them before. Class A, class B, class C,
op.amps. etc. Order Code VT205

VT206 56 minutes. Part six; Oscillators. Oscillators are found in both
linear and digital circuits. Gives a good basic background in oscillator
circuits. Order Code VT206

By the time you have completed VT206 you have completed the basic
electronics course and should have a good understanding of the
operation of basic circuit elements.

_——
Each video uses a mixture of animated current flow in circuits plus |
text, plus cartoon instruction etc., and a very full commentary to get
the points across. The tapes are imported by us and originate from
VCR Educational Products Co, an American supplier.

Now for the new digital series of six videos. This series

is designed to provide a good grounding in computer
technology.

VT301 56 minutes. Digital One begins with the basics as you leamn
about seven of the most common gates which are used in almost every
digital circuit, plus Binary notation. Order Code VI301

VT302 55 minutes. Digital Two will further enhance your knowledge
of digital basics. You will learn about Octal and Hexadecimal notation
groups, flip-flops, counters, etc. Order Code VT302

VT303 56 minutes. Digital Three is your next step in obtaining a solid
understanding of the basic circuits found in todays digital design. Gets
into multiplexers, registers, display devices, etc.

Order Code VT303

VT304 57 minutes. Digital Four shows you how the computer is able
to communicate with the real world. You will learn about digital to
analogue and analogue to digital converter circuits.

Order Code VT304

VT305 56 minutes. Digital Five introduces you to-the technology used
in many of todays memory devices. You will learn all about ROM
devices and then proceed into PROM, EPROM, FEPROM, SRAM,
DRAM, and MBM devices. Order Code VT305

VT306 56 minutes. Digital Six gives you a thorough understanding in
the basics of the central processing unit and the input/output circuits
used to make the system work. Order Code VT306

By now you should have a good understanding of computer tech-
nology and what makes computers work. This series is also invaluable
to the computer technician to understand the basics and thus aid

Aroubleshooting.

ORDERING

To order see our Direct Book Service ““Ordering Details” — the postage for tapes is the same as for our range of books and you can order
tapes and books at the same time and pay only one lot of postage. Each video costs £29.95 inc. VAT. If ordering any six together we will
give you an extra video FREE, just indicate on your order which extra one you would like.

m——

GCAN

each inc. VAT

(All videos are to the UK PAL standard on VHS tapes)
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1000p to 8200p - 3p. .01 t0 .068 - 4p. 0.1

DIODES (piv/amps)

AA/HP7 zinc/carbon batteries in packs of 4 ..

Multi cored solder, 22G - 8p vard, 18G
TRANSISTORS

BC184, 1841, BC212, 2121 - 10p.
BFY50/51/62 - 20p.

127 Chesterfield Rd
Tel: 0742 557771

BFX88 - 15p, 2N3055 - 56p, TIP31, 32 - 30p, TIP41, 42 - 40p. BU2DBA - £1.50, BF195,197 - 12p
lonisers with seven year guarantee. list price £16.95 . £12.

All prices are inclusive of VAT Postage 30p (free over €5). Stamp for list,

THE CR SUPPLY CO
.. Sheffield S8 ORN

Carbon Film resistors %W 5% E24 series 0.51 R 10 10MO __. Y = - 1p

100 off per value - 75p. even hundreds per value totalling 1000 £6.00p
Metal Film resistors %W 10R to 1 MO 5% E1 2 series - 2p. 1% E24 series ... e 3P
Mixed metal/carbon film resistors %W E24 series 1RO to 1T0MO . - 1%p
1 watt mixed metal/Carbon Flim 5% E12 series 4R7 to 10 Megohms Sp
Linear Carbon pre-sets 100mW and %W 100R to 4M7 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
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 10 47pf - 3p. 2% 56pf to 330pf - 4p. 10% 390p-4700p .........ooooovcov 4ap
Disc,plal.e ceramics 50V E12 series 1 PO to 1000P, E6 Series 1500P 10 47000P ...... 2p
Polystyrene capacitors 63V working E12 series long axial wires

10pf 10 820pf - 5p. 1000pf to 10,000pf - 6p. 12,000pf ....... 7o
741 Op Amp - 20p. 555 Timer ... ... 20p
€mos 4001 - 20p. 4011 - 22p. 4017 . 40p
ALUMINIUM ELECTROLYTICS {Mfds/Volts)

1/50, 2.2/50, 4.7/50, 10/25, 10/50 e .. 5p
22/16, 22/25, 22/50, 33/16, 47/16, 47/25,47/50 ....... .6p
100/16. 100/25 7p; 100/50 . Erroor 12p
220/16 8p; 220/25, 220/50 10p; 470/16. 470/25 11p
1000/25 26p; 1000/35, 2200/25 35p; 4700/25 ....... 70p
Submin, tantalum bead electrolyics (Mfds/Volts)

0.1/35,0.22/35,0.47/35,1.0/35, 3.3/16.4.7/16 . 14p
2.2/35,4.7/25,4.7/35,6.8/16 15p; 10/16,22/6 ............ 20p
33/10,47/6,22/16 30p; 47/10 35p; 47/16 60p; 47/35 80p
VOLTAGE REGULATORS

1A + or — 5V, 8V, 12V, 15V, 18V & 24V 55p. 100mA.5.8,12,15,V + 30p

75/25mA 1N4148 2p. 800/1A 1N4006 4%p. 400/3A 1N5404 14p. 115/15mA OAS1 .. 8p

100/1A 1N4002 3%p. 1000/1A 1N4007 5p. 60/1.5A S1M1 5p. Y00/1A bridge .......... 25p
400/1A 1N4004 4p. 1250/1A BY 127 10p. 30/150mA 0A47 gold bonded . 18p
Zener diodes E24 series 3V3 10 33V 400mwW Bp. 1 watt. = 12p
Battery snaps for PP3 - 6p for PP9 oo — W w5t t2p
L.E.D.’s 3mm. & 5mm. Red, Green, Yeltow - 10p. Grommets 3mm - 2p. 5mm . . 2p
Red flashing L.E.D.’s require 9- 12V supply only 50p
Mains Indicator neons with 220k resistor . 10p
20mm fuses 100mA 10 5A. O. 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 jolnts and 2 ¢roc clips to hold awkward jobs ... £3.50
AA/HP7 Nicad rechargeable cells 90p each. Universal charger unit 6.5

Glass reed switches with single pole make contacts - 8p. Magnets ...15p
0.17 Stripboaid 2%" x 1" 9 rows 25 holes - 25p. 3% x 24" 24 rows 37 holes . 70p
Jack plugs 2.5 & 3.5m - 14p; Sockets Panel Mtg. 2.5 & 3.5m.. 5

Earpieces 2,5 & 3.5mm, dynamic - 20p; 3.5mm crystal.
14p yard.

BC107/8/9 - 12p. BC547/8/8 8p. BC557/8/9 - 8p. BC182, 182L. BC183, 183L,
BC327, 337, 337L - 12p. BC727, 737 - 12p. BD135/6/7/8/9 - 25p. BCY70 - 18p.
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‘Return posting

OMNI ELECTRONICS

174 Dalkeith Road, Edinburgh EH16 5DX % 031 667 2611

The supplier to use if you're looking
for—

g¥=

LLaiN.
A WIDE RANGE OF %}
PONENTS AIMED AT THE %
;. HOBBYIST 3

$.COM

MAIL ORDER - generally by
RETURN OF POST ¢

* FRIENDLY SERVICE »

OPEN:
Monday-Thursday 9.15 - 6.00
Friday 9.15-5.00 W
Saturday 9.30-5.00 I

WE HAVE THE WIDEST CHOICE OF USED
OSCILLOSCQPES IN-THE COUNTRY
TEXTROND( 7000 SERES OSCLLOSCOPES
Dual Trace Pug- weth TB from £200
Many Phug- options avakadie 4 Traces;
OrHferentiai etc PLUG-INS SOLD SEPERATELY.

TEXTRONO 2336 Dual Trace 100MHz Detay Sweep
PHUPS 3070 Duai Trace 100 Mz Delay Sweep Tng View

Cursors £800
HITACH VA0S0 Dual Trace 100MHz Dua! TB with 4 Ch Mode €450

£1000

TEKTRONX 475 Dual Trace 200MHz Delay Seese £35
HP. 17454 Dual Trace 200MHz Deiay Sweep =
TEKTRONIX 465 Dua Trace 100Mr2 Delgy Sweep £450
HP. 17404 Dual Trace 100MKz Detay Sweep £400
TEKTRONIX 2225 Dual Trace S0MHz Aernate TB Magnication €430
PHILIPS PM3217 Dua Trace SOMHz Deay Sweep

HITACHIV650F Dual Trace 50MH; Delay

TELEQUPIMENT DB Dual Trace SOMHZ Delay Saeen. £200
HITACH V422 Dual Trace 40MHz 52
KIKUSUN 530 Dua Trace SOMHZ. £200
GOULD 051100 Duai Trace 30MHL. f100
HITACH ¥222 Dual Trace 20Mkz Akemate Magnifcation. 6240
GOULD 052506 Dua Trace 156tz €125
SCOPEX 14015 Dual Trace 15k s

THIS IS JUST A SAMPLE - MANY OTHIRS AVAILARLE

PHLIPS PaS 193 /anction
Q1M-50M. 488 As now__.£1500

MARCONI 2019 Syntheszed AM/FM g Gen B0kHZ-1040MKz ... £2000

MARCONI 2018 Synthesged AM/FM 5ig Gen B0kHZ-S20MH2_

MARCONI 2017 Stable: Low norse AM/FM Sig Cen 10kH2-1024Me
e

EP 545 Mcrowave Frequency Counter 10K218GH2.._.
EP Autoiet 35910 Mcrowave Frequency 10Hz-19CHz

19N Countey.
RACAL 9302 RF Marvaitmeter True RMS 10KH21 SGH2
RACAL 9301A RF Mavoitmeter True RMS 10tHz-15GR___
RACAL 9009 Automatic Mod Meter 10MHZ-1 SGRr Wide
Oevigton.

HP Pusse Cenerator type 2448

LYONS PGT3N Puise Cen PRF 1H2-20M4
MARCONI 2610 True RMS votmeter

GOULD Bromabion K5000 Loge.

KETHLEY 224 Programmabie Current Source

SPECTRUM ANALYSERS

HP 141785554 & F Prug-n 10MHz-18GHz .
HP 1417 with 85548 & 85528 SO0KHz-1250M2. £41300
HP 1207 with 85540 § 85524 S00kHz-1250M8%. . £1000
HP.141T with B556A & 85528 20Hz- 300kHz. £1000
HP.A40T with 8553L & 85524 1kHz-110MHE..._. £900
MARCONI TF2370 30Hz-11082 £1500
HP. 182C with 85588 100KH2-1500M8 £4500

§88238 BEEasd

DATRON 10614 6 5 gt Autocal Muftimeter with True RMS
AC/Current. —f£1250

DAWM;EOES -5'5 Ot Autocal Mutbmeter with AC/DC/ONTS
with

2000
KEITHLEY 197-5 5 digt Autor anging Microvolt DMM with EEE. €250
HEWLETT PACKARD 34904 Bench Mutbmeter, S dgit e

AC/DC/Ohms. -
PHLIPS PM2534 MUt Function DMM 3 56 5 gt with
CPBEE £450
MARCOM Digrtal Frequency Meter 2430 10M2-80MMNL . €125
Oxrtal

HP. 33114 Function Generator 01Hz- 1Mz Sine/Sa/Tr €15
MULTIMETRE handheid M2355-32 ranges AC/OC 10 Amps

Dwode/Transstor Tester; Freq counter. £3250

FARMELL ELECTROMIC LOAD R$1030-35

1KW 30Amp 35 voit.. . - _£600
RACAL/DANA RF Power Meter 9104 £500
RACAL/DANA 9341 Databndge Automatic measurements

LCREQ £3%
WAYNE KERR B424 RCL Meter. LCD Drsplay. .£128
WAYNE KERR 4210 LCR Meter. Accuracy 01% £800
AVOAC/DC Breakdown Leakage & lonsation Tester RU215L/2.  £000
AV vaive charactersbc meter VOM63
TELEQUPMENT CT71 Curve Tracer__
MARCON TF2700 Ureversal LCR Brioge, from £180
FARNELL PSL) 70V SA/30V 104 type TVSTOMK2 Metered £300
FARNELL PSU60V. 0-25A Metered type
FARNELL PSU 30V SA Metered type L30E £20

FARNELL 50520 Syntheszed S Gen 10-520MH__ £400

FARNELL TTS520 Transmutter Test Set. Conssting of RFJAF

Counter; & Mod Meter RF Power Meter, AF Voltmeten AF
yneheszer

Dstorvon Weter; AF § £400
SOLD 252t for OMAY £750
HAMEG OSCLLOSCOPE HAHOOS Troe Trace 10084z
Delay Trmebase 347
OSCLLOSCOPE FM604 Dual Trace GOMBzOelay Sweep €483
HAMEG OSOLLOSCOPE HU203-7 Dual Trace 20W
Comgonens Tester £382
HAMEG OSOLLOSCOPE HU205-3 Dual Trace 20M
Digtal torage £es3
A other modets vadabie - al 05CROSCODES suppled with 2 probes

SLACK FTAR DQUAPMIDT DL all unvts £5)
APOLLO 10-100MHz Counter Temer Ratio/Penod/Tme nterval

[ S om
APOLLO 100-100MHz (a5 above with more functions) e §328
METEQR 100 FREQUENCY COUNTER 100MHz. £100
METEQR 600 FREQUENCY COUNTER 600MN2 . £133
METEOR 1000 FREQUENCY COUNTER 1GHz )
JUPITOR 500 FUNCTION GEN 0 1H2-500kHz Sine/Sq/ T _ @110
ORION COLOUR BAR GENERATOR Pai/TV/Vileo £20

AJother Black Star equipment avaiabie

OSCRLOSCOPE PROBES Switched XIX10PRPER.__ __  £11

- guaranieed.

Used Equip
This is & VERY SMALL SAMPLE OF STOCK. SAE or telephone for lists. Please check availability before
ordering. CARRIAGE a!l unita £16. VAT to be added 1o total of goods and carriage.

Tok: 0734 268041

STEWART OF READING ==m
110 WYKEHAM ROAD, READING, BERKS RQS 1PL

Fax: 0734 381898 Caliers -mmhmrosﬂwnuuumzmms;
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“BOFFINS SPECIAL" -
UNIQUE OFFER

Surplus Precision Medical Unit, internalty in excel-
lent condition. Designed primarily to sject 8 pracise
INPUT 220/240V AC 50/60 controilable amount of fluid from a medical syringe
OUTPUT 0-260V {latter not supplied) Contains the following remov-
Price P& P | able components: Dual Micro Processor Boards and

EPROMS Escap Precision 12V DC Motor with

VARIABLE VOLTAGE
TRANSFORMERS

0.5KVA 2.6 amp max £29.00 £4.85 -
(£39.54 inc VAT) 300.‘176531 Box lr\g"(::hcol ownc'c:!er ao.‘::.lefu::;‘:
TKVA 5 amp max £37.40 £6.26 Jwith 6 x 1.5V Ni-Cad AA cells back-up. L.C.D.

.(IS‘I 29inc V.AT) Digital read-out 17mm high with legends Audible
2KVA 10 amp max £54.00 waming.

£7.80 3
N These soid for the dismantling of the exceptional
3KVA 15 amp max &N %fo72.62 inc EI/ABB) qualilv’(;;mponeo:\ts Regret ng Clngn‘ts uvn-l:btn

Ridiculousty low price. £18.00 + £4.00 pSip

gcs:ue inc VZ\T) (£23.50 inct VAT).
WZbmeoa, €I WIDE RANGE OF XENOW FLASHTUBES
(Plus Carriage) Write/Phone your enquiries

Buy direct trom the Iraporters. Keenest prices in the country
COMPREHENSIVE RANGE DF
TRANSFORMERS-LT-ISOLATION & AUTO
(110-240V Auto transter erther cased with Amencan socket and
mains lead of open frame type Available lor immed.ate delrvery

12V D.C. GEARED MOTOR
12V D.C Reversibie precision-buit Motor Output
speeds no load approx. 12V-26 rpm. 9V-20 rpm, 6V-12
pm. Will work st lowsr voltages and st retain »

ULTRA VIOLET BLACK LIGHT SO W 29 men. M. 39men. Shalt. Sewm s vome:
FLOURESCENT TUBES long. Pnce. £8.00 +50p p&p (£10.00 inc. VAT)

411 40 watt £12.00 (callers only) (£14.10inc VAT) TORIN CENTRIFUGAL BLOWER

20120 wan €7.44+ £1.25 plp {£1021 inc VAT) | 230y A 2.800 RPM, 0.9 amp, 130mm dharmeter, im-

13in 10 want £5.80 + 750 p&p (£7.70 inc VAT) pellor outiet 63 x 37mm, overall size 195 x 160 x
12in 8 wan £4.80+ 750 php {£6.52inc VAT) e s
9in 8 wan £3.96+ 50p p&p (L5 24 inc VAT) :,i%“"‘ long. Price £17.50+ £2.50 p&p (€23 50 inc
' 6in 4 watt £3.96 4+ 50p php (£5.24 inc VAT) SOLID STATE RELAY

230V AC BALLAST KIT 7 amp @ 240V. A C. when mounted on suitable Heat-

H - sink. Can be drtven trom T.T.L. or Computes output be-
obp (£7.81 inc VAT) tween 3-10V D.C. Size. 24mm x 17mm x 15mm high.
For13in tubes £6.004£1.35p4p Fixing centres 30mm (TO-3). Price: £3.00 + 40p php
(T84iinc VAT) 2 | (€4 00inc vam)
GEARED MOTORS

400 WATT Uv LAMF‘3 van)
Only £38.004 £4 00 p&p  (£49.35 inc VA PM i ble 115V AC in-
WO WATY SELF BALLASTED BLACK o achiforate Ieferstisit 187 AC b
operation Price inc VAT & p&p £27.73.

LIGHT MERCURY BULB i
SOUD STATE EHT UNTT

Available with B.C. or £ §. fitting
b~ | |!nout 230/240¢ AC. Output spprox 15KV.

Price inc VAT & p&p £26.56
12v D.C. BILGE PUMPS Producing 10mm spark. Built-in 10 sec timer
Easity moded for 20 sec, 30 sec 10 continuous.

500 GPH 15h hesd 3 amp £18.21

For either Bin, 3in or 12in tubes £5.50 + £1.15

1750 GPH 15t head 9 amp £31.73 e Dosigned for borler ignition Dozens of uses in the
Also now available: i field of physics and electronics, eg supplying neon
24V D.C. 1750 GPH 151t head Of argon tubes etc. Price less case £8.50 + £2.40
Samp £32.90 plp (£12 B1 inc VAT) NMS

Ait designed to be used submerged. 1

PRICES INCLUDE P&P & VAT

EPROM ERASURE KIT

Build you own EPROM ERASURE for a fraction of the

pace of 8 made-up unit kit of parts less case includes

12in 8 watt 2537 Angst Tube Ballast unit. pair of bi-pin

laads. neon indicator, on/oH switch, safety microswitch and

checuit £14.00 +£2.00 £18.80 inc VA

SUPER HY-LIGHT STROBE KIT

ned for Disco. Theatricel use etc.

Approx 16 joules Adjustable speed £60.00+ £3.00 p&p
([82 28 inc VAT)

Case and refiector £24.004 £3.00 p&p  (£31.73 inc VAT)

SAE for further details Including Hy-Light and in- | Pye 156 amp cha

dustrial Strobe Kits. Brand new. price

L L
SERVICE TRA

SAVE POUNDS II!
8uild your own forged bank note detectos. Can
detect counterfeits amongst a quantity of notes
Complete kit of parts less case. 240V a c., includ-
ing 67V bisck light tube, starter and holder. 8 paw,
b1 -pin tube holders. Total price inciuding p&p &
VAT only £13.06
RHEOSTAT
SOW 2 ohm 5 amp ceramic power rhecstal. pnce inc
VAT & p&p £10.81
MICROSWITCH
lever microswitch. type S171.
inc VAT & p&p

==

DING CO

67 BRIDGMAN ROAD, CHISWICK, LONDON W4 588

Showroom open TEL: 081-996 1660 FAX: 081-995 0549

Ample
Monday/Friday ACCOUNT CUSTOMERS MIN_ ORDER £10 FParking Spec
e e . 3
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EVERYDAY

CLASSIFIED

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 eight 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. Advertise-
ments, together with remittance, should be sent to Advertisements, Everyday with Practical Electronics, Holland Wood House,
Church Lane, Great Holland, Essex CO13 0JS. Phone/Fax (0255) 860596.

For rates and information on display and classified advertising please contact our Advertisement Manager, Peter Mew as above.

1993 Electronics Design Competition
Entry deadline has now been extended to Friday 29th
October, allowing late entries from schoois & colleges
to be considered. Ask for an entry form.

HURRY, our clearance semiconductors
are selling fast, e.g. 27C1001A-15 £3.45,
CA3140E £0.22 INCLUDING VAT! Extensive lists £1.

Profile Electronics (EPE)
100-102 Woodhouse Rd, Leytonstone,
London E11 3NA. Tel: 081-470 2038
Are you getting all you can from your
IBM-Compatible PC?

— See our main advertisement for details!

ELECTRONICKITTO MAKE
2DIGIT DICE

P.C.B. and ali parts, but no box. -
Send cheque or postal order to
Bath, P.O. Box 1561
for £8.99 + £1 p&p
made payable to:
Academic Designs Ltd.
Aiso PALs, PLDs & EPROMSs programmed.
Send for details or phone 0225 444467.

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 20th September 1993
FULL PROSPECTUS FROM

LONDON ELECTRONICS COLLEGE
(Dept EPE) 20 PENYWERN ROAD
EARLS COURT, LONDON SW5 9SU
TEL: 071-373 8721

SOLAR PANELS

Speclal offer 12V nom (20V o/c) 80mA. 12"x6"
pre-wired Amorphous Silicon panel £4.50
(5 for £18) plus £1.50 p&p per order. Many
other sizes, wind generators and other products.
Orders to (Catalogue 2 x 1st class stamps)

Keysolar Systems, 4 Glanmor Crescent
Newport, Gwent NP9 8AX

N. R. BARDWELL LTD (EPE)

COMPONENT PACKS
Over 400 types of Capacitor packs
Over 150 types of Semiconductor packs
Over 40 types of LED packs
Over 40 types of Reslstor packs
Over 115 types of Component packs

MANY OTHER ITEMS LARGE S.A.E. FOR LISTS
288 Abbeydale Road, Sheffield S7 1FL
Phone (0742) 552886. Fax (0742) 500689

Miscellaneous

G.C.S.E. ELECTRONICS KITS at pocket money
prices. S.A.E. for FREE catalogue. SIR-KIT ELEC-
TRONICS, 70 Oxford Road, Clacton CO15 3TE.
PROTOTYPE PRINTED CIRCUIT BOARDS one offs
and quantities, for details send s.a.c. to B. M. Ansbro,
38 Poynings Drive, Sussex BN3 8GR, or phone Brighton
883871.

THE HOMEBUILT DYNAMO (Plans). Reviewed 1989
in PE January and Model Engineer December 15th.
Price £42 post paid airmail from Alfred Forbes, PO Box
3919, Auckland, New Zealand. Tel (09) 818-8967.
ELECTRONIC KITS, Consultancy & Design: Send £5
Pounds (IN ENGLISH NOTES) With A4 Addressed
Envelope; For List & 44 Unusual Circuits: Mr. Lucas
P.O. Box 755, Saint Helier, Jersey JE4 8ZZ Channel
Islands, UK.

MOST UNUSUAL ELECTRONIC KITS. Worldwide
Source, Lasers/Metal Detectors/Night Vision/Test EQ;
For list, See Advert Mr Lucas P.O. Box 755.

P.C.B. ARTWORK (C.A.D.) DESIGN SERVICE and
circuit design. Experienced industry professional desig-
ner. Neat solutions fast. Write G.N. Slee, P.O. Box 58,
Barnsley, S71 3YZ, or phone 0226-297615.

Situations Vacant

DISCO SHOP require assistant to help repair and
maintain audio and lighting equipment. Accommoda-
tion available. Mervyn 081-743 9999.

THE BRITISH AMATEUR
ELECTRONICS CLUB

oxists to help electronics enthusiasts by personal
contact and through a quarterly Newsletter.
For membership details, write to the Secretary

Mr J. S. Hind, 7 Carlyle Road

West Bridgtord, Nottingham NG2 7NS
Space donated by Everyday with Practical Electronics

DISCOUNT COMPUTERS
COMPONENTS AND PERIPHERALS

Lowest prices nationally

CD ROM drives £198 inc

120 meg. Tape drives £165 inc
_ Aiso, complete motorised muiti satellite TV systems
The Typesetting programme for
all your Typesetting needs.

If you need typesetting for your
PC TECHNICAL SHAREWARE
Would you Hke to see the best range of low cost techaics) and
scientific public domain & shareware for BM PC in the UK?

& STATS, MEDICAL, PROGRAMMING, SOURCE CODE, DATA,
EDUCATIONAL, WINDOWS. BUSINESS and iots more
Write. phone or fax today for your free 124 page printed catalogue

- The Public Domain Software Library
RCS VARIABLE YOLTAGE D.C. BENCH POWER SUPPLY
110 24 vohts up to % amp. 110 20 volts up to 1 amg. 116 16 volts up to 1%
Operates trom
g"u':m‘;:‘mn insurance £4
NEW MODEL. Up to 3ovors 0.¢. a1 © 10 amps pesk. Fully variable
inc VAT, Carr £6

6.g. INTEL 486dx33 256k cache M/boards
£395 Inc. CALL FOR MORE
Adverts, Brochures, etc. Typefit
HUGE RANGE includes: - PACKET, FAX, RX/TX control,
Winscombe House, Beacon Road ? "
amps d.¢ Fully stabitised. Twin panel meters for insiant voitage and cur.
Twin panel meters. Size 14% x 11 x 4%in

£395 inc. (CYRIX £275)
14400 baud data + fax modem package £219inc.
IMPACT COMPOSITES 0661 872827
can help you. Please telephone
CAD ELECTRONIC & MECH angncenng. SCIENTIECMATHS
= Crowborough, Sussex TN6 1UL e
—— Tel 0892 663298, Fax 0892667473 | \sp A Vewder
;:‘T:yr::g:lg: Qverload protection £ 4 5 I\';AC\T
240V a.c. + Post and
RADIO COMPONENT SPECIALISTS
337 WHITEHORSE ROAD, CROYDON
I SURREY, U.X. Tel: 081-684 1865

List, Large SAE. Delivery 7 days. Callers weicome. Closed Wednesday

SURVEILLANCE KITS

MICRO TRANSMITTER, tuneable 70-116MHz, S00M
range, 40mm x 20mm including microphone, 3-12V. Kit
£6.95, Assembled £9.95. Order Code KT1.

TELEPHONE TRANSMITTER, 30mm x 10mm, powered
from line, transmits both sides of conversation, 500M range,
88-130MHz. Kit £7.95, Assembled £12.95. Order Code .
3 WATT TRANSMITTER, BO-110MHz, 12-15V, adjustable
input sensitivity, varicap controlled, several miles range, Kit
£16 .95, Assembled £25.95. Order Code KT4.

All prices include p&p.
Credit card orders telephone 021 486 3092.
Send 2x1st class stamps for Catslogue. Cheques/P.0.s payabie (o:

QUANTEK ELECTRONICS
Kits Dept. (EPE), 3 Houldey Road, West Heath,
Birmingham B31 3HL

This 2% cm space In
Everyday with

Practical Electronics
Will ONLY costyou

£20 + VAT

EVERYDAY ]

WITH
EL 1ICS

SUBSCRIPTION ORDER
FORM

Annual subscription rates (1993):
UK £20.00
Overseas £26 (surface mail)
£43.50 (airmail)

To:
Everyday with Practical Electronics,
6 Church Street, Wimborne,
Dorset BH21 1JH

Name .....ccocevernnvnneennes el & oo TR o3

Address........cccecevreeievrenenenens L o P LTI,

| enclose paymentof£......................
(cheque/PO in £ sterling only,
payable to Everyday with Practical
Electronics). Alternatively send

Access or Visa number
and card expiry date. - I
SIGNATUIG ....ooveceiiiii e

Please supply name and address of card-holder if
different from the subscription address shown above.
Subscriptions can only start with the next avail-
able issue. For back numbers see the Editorial page.
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Technical Information Services
76 CHURCH STREET, LARKHALL, LANARKSHIRE, ML9 1HE
Tel. (0698) 884585 Mon-Fri 8.30am - 5.00pm =
- FAX tacility available all day on both iines VISA
Write now with an SAE for your [S—

Tel. (0698) 883334 Outwith business hours
»
FREE QUOTE FREE VOUCHERS & FREE CATALOGUE

Remember, not only do we have EVERY service sheet ever produced,
but we also have

THE WORLDS LARGEST COLLECTION OF

SERVICE MANUALS

& WE ARE SOLE SUPPLIERS OF VARIOUS FAULT-FINDING GUIDES
REPAIR MANUALS & TECHNICAL MANUALS

CTV, Video. CD. Hi-Fi. Camcorder. Satellites, Computers, Domestic Equip’, _.erc

DATA REFERENCE MANUAL ".....essential for the serious electrician”
FREE updating and a 10% discount voucher only £5.95
Incorporates Unique Model identification and Chassis Data

MAKE YOUR INTERESTS PAY!

QOver the past 100 years more than 10 milllon students throughout the world have found
It worth thelr while! An iCS home-study course can help you get a better job, make more
maoney and have more fun out of lifel ICS has over 100 years experlence in home-study
courses and is the largest correspondence school In the world, You learn 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 INPORMATION on the course of your
cholce. (Tick one box oniy!l

. = re
TV, video & f
n i1V,

g [Breconies | Wi servicing L
. [Bastc Electronic r—"kelriqerat!on & 1

Engineering (City & Guilds) — | Alr Conditioning

Electrical Engineering (]| car mechanics

Electrical Contracting/ B ij'fomouter

Instailation Programming -

3 GCSE/GCE/SCE over 40 examination subjects to choose from

Name __ Address

' lns Internationsl Corrsspondence Schools Dept ECS 63
. 312/314 High Street. Sunton, Surrey SM1 1PR or 041-221 7373 (24 hours)

COLLEGE O F
TECHNOLOGY
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 re-
quired. These very popular courses which are ideal for
vocational training contain workbooks, audio cassette
lecturettes, PCB’s, instruments, tools, components and
leads as necessary to support the theoretical and prac-
tical training. Whether you are a newcomer to elec-
tronics 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

SHERWOOD ELECTRONICS
9 Lower Birchwood, Somercotes, Derbyshire DE55 4NG

*uxrt SPECIAL OFFER ####»
£1 Special Packs — select 2 packs FREE for every 10 purchased

SP1 15 x 5mm Red Leds SP36 25 x 10uF/25V radlal elect caps
SP2 15 x 5mm Green Leds SP38 25 x 47uF/25V radlal elect caps
SP3 12 x.5mm Yellow Leds SP39 12 x 470uF/16V radlal elect caps

SP6 15 x 3mm Red Leds SP42 200 x Mixed 0.25W C.Flim resistors

SP7 12 x 3mm Green Leds SPa7 5 x Min. push button switches

SP8 10 x 3mm Yellow Leds SP102 20 x 8 pin DIL sockets

SP10 100 x 1N4148 diodes SP103 15 x 14 pln DIL sockets

SP11 30 x 1N4001 diodes SP104 15 x 16 pin DIL sockets

SP12 30 x 1N4002 diodes SP112 6 x Cmos 4093

SP18 20 x BC182transistors SP124 20 x Assorted ceramic caps

SP20 20 x BC184 transistors SP130 100 x Mixed 0.5W C.Film resistors

SP22 20 x BC214 transistors SP133 20 x 1N4004 diodes

SP23 20 x BC549 transistors SP136 10 x 0A90 diodes

SP2s 5 x 555 timers SP137 4 x WOOS bridge rectitiers

SP28 S x 741 Op-amps SP138 20 x 2-2uF/50V radlal elect caps

SP28 6 x Cmos 4011 SP139 12 x 1000uF/10V radial elect caps

RESISTOR PACKS

RP3  5each value ~totat 365 £2.50 Catalogue available £1 or FREE

RP? 10 each vaiue - total 730 £3.95 i

P10 1o S with first order over £5
Cheques or P.O. to MO VAT Please add £1 P&P to all orders

SHERWOOD ELECTRONICS

(Single Chip Desiqn Themexpensive romte o )

Slﬂ! le Chlf De; 19 M The inexpensive route to

1 1
VINTEGRATING ALL YOUR LOGIC INTO ONE CHIP
I » Large or Small Designs Counte™ !
U % Low Power For Battery Supported AWST ") !
1 Applications CompsT® 82 ]
I » High Speed L.nfu’ D:“i" 1
I % Design Security AT be o 1
1 % Reduced Component Count tate Machi® nersh Lg% |
1 % Quick Design Turn Around § oursh Perif |
: Send your schematic or code to our confidential design evaluation service :
1 OR WRITE TO ]
] Single Chip Design |
I CONTACT our Fax Line now on 0565 733696 60 Wellington Rd |
i Timperley 1
I Altrincham i
wlebr
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THE TRANSMITTER PEOPLE

At Delcia, we have Shortwave and FM
Stereo Transmitters from 50mWw to 200
Watts, that’s every transmitter you
could ever need, built or kits, from

£4 to £500.

3 WATTS TX KIT, FM 88-108MHz,
0-5 amps, 12V. ONLY: £12.95.

LONG RANGE MINIATURE FM
TRANSMITTER, tunable 88-108MHz a
quarter the size of a matchbox, with a
builtin Mic. ONLY: £9.75.

4 WATT PPO BROADCAST
TRANSMITTER, ready built FM 1
amp, 12-16V. ONLY: £23.50.

STEREO BROADCASTING

EQUIPMENT, from 5 watts = €125 to
200 watts = £500.

Delcia Electronics,
14 St. Meryl Park, Belfast,
BT11 8FY. N. Ireland.

CONTACT US FOR OUR FREE
TRANSMITTER CATALOGUE.

TEL: (0232) 611995.

N
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LEDs 3mm or 5mm red or green 6p each. yellow
11peach High intensity red, green or vellow,
5mm 30p each

Cable tias 1p each, £5.95 per 1000. £49.50 per
10,000,

Slep;lnq motor 4 phase 12V 7.5 step

Resistor jumbo pack 25000. 1/4 and 1/2W
resistors our choice of values and size, will be
mainty In boxes or rolis of 1000, 2000 and 5000
of one type. o £25.00

Qwerty keyboard. 58 key good quality swm:hesoo

£5.!

new, .
50 ohms. £8.95 Qwerty keyboard with serial output. no data
SAA1027 stepping motor driver chip €395 fused) oo -l €

FM Transmitter kit, good quafity sound.....€8.60  potyester capacitors. box type, 22.5mm lead Dll‘ch
High quality photo resist copper clad epoxy 14t 250V de¢ 20p each. 15p 100+, 10p 1000 +
glass boards 2.21 250V dc 30p each, 20p 100 +. 15p 1000 +

Dimensions single sided double sided 3.3, 100V dc 30p each, 20p 100+, 15p 1000 +
3x4 inches £0.95 £1.07 1 BOV bipolar electrolytic axial leads. 15p each.
4x8 inches £2.40 £2.68 7.6p 1000+
6x12 inches £6.37 0.22,:f 250v polyester axiat leads. 15p each,
12x12 inches £10.66 100 + 7.6p each
Rechargeabls Batteries Philips 123 series solid aluminium axial leads.
AA (HP7) 500mAH .£0.99 33u1 10V & 2 251 40V 40p each. 25p 100+
AA 700mAH £1.95 Muitilayer AVX cerami capacitors, all 5mm pitch,
€ 2AH wrth soider tags. £3.60 100V 100pf. 150pf, 220pf. 10.000pf (10n)
D 4AH with solder tags. £4.95 10p each, 5p 100 +, 3.5p 1000+
1/2AA with solder 1ags £1.65 Welwyn W23 9W 120 ohm 35p each, 20p 100+
AAA (HP16) 180mAH £1.756 680 ohm 2W metal film resistor. 4p 100+,
S00mAH with solder tags £1.55 2p 1000 +
C (HP11) 1.8AH £2.20 Sotid carbon resistors. very low Inductance, ideal
D (HP2) 1.2AH £2.60  for RF circuns. 27ohm 2W, 680hm 2W 26p each,
PP38.4V 110mAH. €4.95 155 0ach 100+, we have a range of 0.25W,
Sub C with solde: tags £2.60 g 5w, 1w and 2w solid carbon resistors - please
1/3 AA with tags (Phiips CTV) £1.95 send SAE for list

Standard chargar, charges 4 AA celis in 5 hours
or 4Csor Dsin 12-14 hours + 1xPP3 (1. 2.3 or
4 cells may be charged at 3 time) .£5.95

High powaer charger, as above but charges the
Csand Dsin 5 hours; AAs, Cs and Ds must be

tntelegent 4 digit alphanumeric (5x7 dot 0.1457)
red LED display. 12 pin 0.6 inch wide package.
Siemens type DLR1414 £2.50 each, £2.00 30+,
data sheets £1.00

AMD 27256-3 Eproms £2.00 each. £1.26 100+

chargedin 2s or ds £10.95 55 switch 3PCO 12 pin (ERG SDC-3-023) 60p
Special offers - please check for availability each, 40p 100 +
F celis 32dla x 87mm. -£3.95 Disk Drive Boxes for a 5.25 disk drive with room
F cell with solder tags. 1 2V. .£4.30 for a power supply fight_ grey plastic 67mm x
42mm x 16mm dia. 1.2V. . £1.45  268mm x 247mm £7.95 or £49.50 tor 10
Stick of 4 171mm x 16mm dia.. with red & black Hand Held Ultrasonic remote control. .£3.95
leads 4.8V £5.95 ¢ omputer grade 58000yt BOV capacitors
4 ch‘I battery 94mm x 25mm dis. with screw terminals. £4.95
(1/2Ccolls). £3.50  £\/2486 gas relay 30mm x 10mm die with

Computer grade capacitors with screw terminals,
38000uf 20V £2.50: 870001 10V £1.95:
68000p1 15V £2.95; 10000uf 16V £1.50

7 uzqmmen! common anode ted display.

1

3 wire terminals, will also work as a neon

light 20p each, £7.50 per 100
A23 12V car slarm remote control and lighter
£0.45 battery 75p each, £60.00 100 +

LMZS;‘AT 5.0 low drop out 5V 40uf 370V a.c. motor start capacitor (dielectrol

regulator TO220 package £0.85 lvpe containing no PCBs) .€6.95 each
781300 7912 12V 1A regulstors. .£20.00 per 100 £49.50 for 10
EMB37RTOS deselvsAEbiE gl MO —ix g'_fg All products advertised are new and

BS260 P channel mosfet 46p, BCS59 transistor unused uniess otherwise stated.
per 100

£3.95  wide range of CMOS TTL 74HC 74F Linear
Lalnliy pec';% Transistors kits, rechargeable batteries.
capacitors, 1ools etc. always in stock

Please add 95p towards P&P
VAT included in all prices
JPG ELECTRONICS
276-278 Chatsworth Road
Chesterfield S40 2BH

T4LS05 hex invertor.

Used 8748 Microcontroller. g

SL952 UHF Limiting amplifier LC 18 surface
mounting package with data sheet. £1.95

AM27502. .£1.25 each; 90p 100+

€DA007UB 10p 100+, 6p 1000+

TV Mains switch. 4A double pole with momentry
contacts lor remote control, pack of 10 £3.95

box of 60 £19.95

DC-DC convertor. Reliability model, V12P5 12V
in 5V 200mA out. 300V input to output, Isolation
with data, £4.98 each or pack of 10 - £39.

Hour counter used 7 digil 240V ac 50Hz.....£1.45

Reslistor pack 2500 resistors 1/8-2W 50 ditferent
values. £8.95

Access/Visa Orders
(0246) 211202

Callers welcome

CAMBRIDGE COMPUTER SCIENCE LIMITEEP)

Borland C+ + 2.0 for DOS & wWindows complete with mou

S€. .£45.
LCD modules. .16 char by 1: £4.00, 20char by 2: £6.00, 40 char by 1: £6.00
3.5 720K Diskette Drives £25.00 each
Used hard disk drives, 112MByte £110, 70MByte £75, 40MByte £45

20MByte £29, 10MByte £14, Limited quantities, phone before orderin%
Used PC memor!ﬂo card AST six pack with 384k RAM £15.00

Used IBM PC hard disk controtier. 8 bit MFM, ..£5.00 each
Used Tseng labs, mutti1/O + mono video card for PCs. .£10.00 each
Used Compag Enhanced Colour Graphics Card .£5.00 each
‘Lucky Dip’ PC cards; untested, no warranty, various types _£1.00 each
5.25" Disk Drives, 1.2MByte Slimline PC .£19.00 each
5.25" Disk Drives. 80 Tk, DSDD. .£19.00 each
5.25" Disk Drives, 80 Tk. DSDD Used, NOWLY......... £7.00 each
(The £7.00 drives are sold on a strictly “as Is” basis)

5.25" Disks, DSDD, 48tpi, boxes of 10. .£2.00/boX
Digital multimeter, 14 ranges. inc. leads & manual £9.00 each
Apricot Disk drive PSUSV @ 2.5A.12V @ 2A. £10.00 each
SV« 6APSU ..£4.00 each
5V @@ 10A PS ...£5.00 each

Single 2.00 Dual £8.00 each

( U
Disk Drive Data iead BBC Micro to Disk Drives).
Single 2.00 Dual £4.00 each

Disk Drive Power lead BBC Micro to Disk Drive(g)
Us 8MHZ

68000 CPUS .£2.50 each
8086 CPU chips . .£2.00 each
Z80A CPU,CTC, PIO..... . .£1.20each; DMA £2.00; £4.50 3l 4
74LS TTL, pick and mix, buy 10 or more for £0.12 each
Tvé)es avallable: ‘00 ‘02 '04°08°10'11°12°13'44°15°20°21°26 27 '30°32°'33 '37
'38°42°74°83°85 '86°96 107 109122125132 136 138139 145151 153
157°158°160162 163164 165°174°191 193240253257 '260°298 353
'365 366 '373 '385 '390 399 °'670 '682

27128 EPROMS (Ex equipment). .£1.20 each or £5.00/5
27128 EPROMS ...£2.50 each
27C256 EPROMS (Ex Equipment). 5 £1.40 each
27256 EPROMS £2.60 each
27C256-25 EPROMS .. . £3.50 each
27C512 EPROMS (Ex Equipment). £1.40 each
256K DRAM (Ex Equipment). £0.40 each
1MBIt-10 DRAM (Ex Equipment) £1.40 each
6116 2K Bite SRAM.. ..£1.10 each
6264-12 BK Byte SRAM. ... .£3.80 each
62256-10 32K Byte SRAM £5.00 each
65256 32K Byte rams. .£4.00 each
8K Byte NV ram chips....... . : £3.00 each or £10.00 four
16, 18 & 20 pin dil low profile iC sockets 0.3" wide. .£0.40/10; £3.00/100
22 & 24 pin dil low profile IC sockets 0.4 wide. . ....£0.40/10; £5.00/100
24,28,32,40& 48 pindil low Tprroﬂle IC sockets 0.6 wide.........£0.40/10; £3.00/100
Circuit tester, finds faultsin TTL & CMOS logic circuits, inc leads... £6.00 each
Metal project boxes drilied & painted but unused 2B x 32.5 x 5cm............ £4.00 each
Eurocard Racks. ..£10.00 each
Smoke detectors. ..£4.00 each
Used computer cards manY useful components (large ones socketed)

winl controller (WD HDC chi Op)u .£1.00 each
CPU card (8088, Z80 & EPROMSs). .£35.00 each
Keyboards, full Qwerty, number pad and LCD.. ...£8.00 each
Desktop computer case with 200W mains PSU (used. .£19.00 each
Used IBM PC Cases with PSU..... £30.00 each

Prices inciude ;mstaye Add £1 (plus VAT to Orders beiow £5.00. All tems new unless stated.
Add 17,5% VAT t0 all prices. Send an SAE for our latest ISt or for more info.
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Signal diodes 1N4148.
Rectifier Diodes 1N4001
Rectitier Diodes 1N4007
Rectifier Diodes 1N5401
Asstd. Zeners.
NESS55 Timer |
C1060 400V 6 amp thyristors...........|
BFY51 Transistors -
BCA478 Transistors.
MPSA42 Transistors .
5mm red l.e.d.s. =
Asstd. high brightness l.e.ds
Miniature red l.e.d.s 3mmdia........
Axial |.e.d.s {Diode package) wide

200 Printed circult board 20mm tuse
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Asstd. disc ceramic capacitors........£
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€
€
£
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1inch Glass reed switches...... £1.00 plus data.. . £2.95
Magnetic ear pips plus lead & plug..£1.00

Min SP/CO slide switches. glgg Prices include VAT. postage £1.25. Stamp for Lists
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POWER AMPLIFIER MOOULES-TURNTABLES-DIMMERS-
LOUDSPEAKERS-19 INCH STERED RACK AMPLIFIERS

THOUSANDS PURCHASED
BY PROFESSIONAL USERS

OMP MOS-FET POWER AMPLIFIER
HIGH POWER, TWO CHANNEL 19 INCH RACK

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 # llluminaled on/off switch % XLR connectors * Siandard 775mV inpuls % Open and short clrcuit
prool # Latest Mos-Fets for stress free power delivery into virtually any load # High slew rate # Very low
distortion % Aluminium cases * MXF600 & MXF300 fan cooled with D.C. loudspeaker and thermal protection.
USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC.

SIZES:- MXF200 W19 xH3"," (2U)xD14"
MXF400 W19 xH5"" (3U)xD12"
MXFE00 W19 xH5% " (3U)xD13"
MXF300 W19 xH5%" (3U)xD14%."
PRICES:-MXF200 €£175.00 MXF400 £233.85
MXF600 £329.00 MXF900 £449.15
SPECIALIST CARRIER DEL. £12.50 EACH

OMP VARISPEED TURNTABL

HASSI

* Manual arm % Steel chassis % Electronic speed
control 33 & 45 R.P.M. * Vari pitch control * High
torque servo drlven DC motor * Transit screws %
12" die cast platter % Neon strobe % Calibrated
balance weight * Removable head shell % ;"
cartridge lixings * Cue leverk 220/240V 50/60Hz
* 390x305mm * Supplled with mounting cut-out
template.
PRICE £61.30 + £3.70 P&P

STANTON AL500mki

RIDGE

T
TALOGUE »

oL N o IN I3 o Y LW U N[ FVJ¥1S SUPPLIED READY BUILT AND TESTED.

These modules now enjoy a world-wide tor quality, y and p e at a realistic price. Four
models are avaitable to suil the needs ol the professional and hobby marke! i.e. Industry, Leisure, Instrumental and Hi-Fl
etc. When comparing prices, NOTE that all models include toroidal power supply, integral heal sink, glass fibre P.C.8. and
drive circuils 10 power a compatible Vu meter. All models are open and shon circuit proof.

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

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

OMP/MF 200 Mos-Fet Output power 200 watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 50V/uS,
T.H.D. 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 watls

R.M.S. into 4 ohms, Irequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 60V/uS,

~ T.H.D. typical 0.001%, Input Sensitlvity 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, Irequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Siew Rate 75V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.
-110 dB, Fan Cooied, D.C. Loudspeaker Protection, 2
Second Anti-Thump Delay. Size 385 x 210 x 105mm.
PRICE£132.85 + €5.00 P&P

NOTE: MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS:
STAMDARD - INPUT SENS 500mV, BAND WIDTH 100K Hz.

’ PEC (PROFESSIONAL EQUIPMENT COMPATIBLE) - INPUT SENS
775mV, BAND WIDTH 50KMz. ORDER STANDARD OR PEC.

=y

Vu METER Compatlble with our lour amplifiers delailed above. A very accurate
visual display employing 11 L.E.D.s (7 green, 4 red) plus an additional on/off
indicator. Sophisticated logic control for very last rise and decay times. Tough
moulded plastic case, with acrylic tinted front. Size 84 x 27 x 45mm.

PRICE £8.70 50p P&P

PRI

LARGE SELECTION OF SPECIALIST LOUDSPEAKERS

STEREO DISCO MIXER DJ6506

STEREO DISCO MIXER with 2 x 7 band
- & R graphic equalisers with bar graph
ED Vu melers. MANY OUTSTANDING
FEATURES:- including Echo with repeat &
speed control, DJ Mic with tone control
4 talk-over switch, 7 Channels with
ndividual faders plus cross fade, Cue
Headphone Monitor, Useful combination of
the fi ing inputs:- 3 tur les (mag), 3
mics, § Line for CD, Tape, Video etc.

Price £134.99 + £5.00 P&P SIZE: 482 x 240 x 120mm

O ELECTRIC TWEETERS - ORO

Join the Piezo revolution! The low dynamic mass {no voice coil) of a Piezo tweeler produces an improved
Tansienl response wilh a lower distortion level than ordinary dynamic tweeters. As a crossover is not required
hese units can be added to existing speaker systems of up lo 100 watts {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 for

" = o bookshell and medium sized Hi-Fi apeakers. Price £4.90 + 50p P&P.

e r"‘ TYPE ‘B’ (KSN1005A) 3% " super horn for general purpose speakers,
| discoand P.A. systems etc. Price £5.99 + 50p P&P.
TYPE ‘C’ (KSN1016A) 2°x5” wide dispersion horn for quality Hi-Fi sys-
tems and quality discos efc. Price £6.99 + 50p P&P.
TYPE ‘D' (KSN1025A) 2'x6" wide dispersion horn. Upper frequency
resp retained extending down to mid-range (2KHz). Suitable for high
quality Hi-Fi systems and quality discos. Price £9.99 + 50p P&P.
TYPE 'E' (KSN103BA) 3%" horn tweeter with attractive siiver finish trim.
Suitable for Hi-Fi monitor systems etc. Price £5.99 + 50p P&P.
LEVEL CONTROL Combines, on a recessed mounting plate, level control
and cabinet input jack socket. 85x85mm. Price £4.10 + 50p P&P.

* WITH ECHO »

AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER
GRILLES, CROSS-OVERS AND HIGH POWER, HIGH
FREQUENCY BULLETS AND HORNS, LARGE (A4) S.A.E.
(50p STAMPED) FOR COMPLETE LIST.

- From McKenzie Prolessional Series
5 - From McKenzie Studio Series

ALL McKENZIE UNITS 8 OHMS IMPEDANCE

8" 100 WATT P C8-100GP GEN. PURPOSE, LEAD GUITAR, EXCELLENT MIO, DISCO.

RES. FREQ. 80Hz, FREQ. RESP. TO 7KHz. SENS 96dB. PRICE £31.45 + £2.00 P&P
10" 100WATT & C10-100GP GUITAR, VOICE, KEYBOARD, DISCO, EXCELLENT MID.

RES. FREQ. 72Hz, FREQ. RESP. TO 6KHz, SENS97dB. PRICE £38.89 + £2.50 P&P
10" 200WATT B C10-200GP GUITAR, KEYB'O, DISCO, EXCELLENT HIGH POWER MID.

RES. FREQ. 69Hz, FREQ. RESP. TO 5KHz, SENS 97d8. PRICE £53.21 ~ £2.50 P&P
12" 100WATTPIC12-100GP HIGH POWER GEN. PURPOSE, LEAD GUITAR, DISCO.

RES.FREQ. 49Hz, FREQ. RESP. TO 7KHz, SENS 98dB. PRICE £40.35 + £3.50 P&P
12" 100WATT P C12-100TC (TWIN CONE) HIGH POWER, WIDE RESPONSE, P.A., VOICE, DISCO.
RES. FREQ 45Hz, FREQ. RESP. TO 12KHz, SENS 97dB. PRICE £41.39 + £3.50 P&P
12" 200WATT 8 C12-2008 HIGH POWER BASS, KEYBOARDS, DISCO, P.A.

RES. FREQ. 45Hz, FREQ. RESP. TO 5KHz, SENS 99dB. PRICE £71.91 + £3.50 P&P
12° 300WATT B C12-300GP HIGH POWER BASS, LEAD GUITAR, KEYBOARDS, DISCO ETC.

RES. FREQ. 49Hz, FREQ. RESP. TO 7KHz, SENS 100dB. PRICE £95.66 + £3.50 P&P
15" 100WATT P C15-100BS BASS GUITAR, LOW FREQUENCY, P.A_, DISCO.

RES. FREQ. 40Hz, FREQ. RESP. TO 5KHz, SENS 98dB. PRICE £ 59.05 ~ £4.00 P&P
15" 200WATT [ C15-200BS VERY HIGH POWER BASS.
RES. FREQ. 40Hz, FREQ. RESP. TO 3KHz, SENS 98d8B.

15” 250WATT B C15-250BS VERY HIGH POWER BASS.
RES. FREQ. 39Hz, FREQ. RESP. TO 4KHz, SENS 99d8B. PRICE £90.23 ~ £4.50 P&P
15" AOOWATT B C15-400BS VERY HIGH POWER, LOW FREQUENCY BASS.

RES. FREQ. 40Hz, FREQ. RESP. TO 4 KHz, SENS 100dB. PRICE £105.46 ~ €4.50 P&P
18" S00WATT S C18-5008S EXTREMELY HIGH POWER, LOW FREQUENCY BASS,

RES. FREQ. 27Hz, FREQ. RESP. TO 2KHz, SENS. 98dB. PRICE £174.97 ~ £5.00 P&P

|IEARBENDERS:- HI-FI, STUDIO, IN-CAR, ETC|
ALL EARBENDER UNITS 8 OHMS (Except EBB-50 & EB10-50 which are dual impedance tapped @ 4 & B ohm)

PRICE £80.57 + £4.00 P&P

— e e
ib! FLIGHT CASED LOUD! AKERS]

Anew range of quality loudspeakers. designed to 1ake advantage of the latest
speaker technology and enclosure designs. Both models utilize studio quality
12" cast aluminium loudspeakers with factory fitted grilles, wide dispersion
constant directivity horns, extruded aluminium corner protection and steel
ball corners, complimented with heavy duty black covering. The enclosures
arefitted as standard with 10p hats for optional loudspeaker stands.

e ——

POWER RATINGS QUOTED IN WATTS RMS FOR EACH CABINET
FREQUENCY RESPONSE FULL RANGE 45Mz - 20K Nz

iblFC 12-100WATTS (100dB) PRICE £159.00 PER PAIR
iblFC 12-200WATTS (100dB) PRICE £175.00 PER PAIR

SPECIALIST CARRIER DEL. £12.50 PER PAIR

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

THREE SUPERB HIGH POWER
CAR STEREO BOOSTER AMPLIFIERS
150 WATTS (75 75) Stereo, 150W
Bridged Mono
250 WATTS (125 +
Bridged Mono
400 WATTS (200 + 200) Slereo, 400W
Bridged Mono
ALL POWERS INTO 4 ONMS
Features:

125) Stereo, 250W

BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUND

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

RES. FREQ. 40Hz, FREQ. RESP. TO 7KHz SENS 97d8. PRICE £8.90 + £2.00 P&P
10" SOWATT EB10-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR.

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

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

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

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

6':" GOWATT EB6-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC.
RES. FREQ. 38Hz, FREQ. RESP. TO 20KHz, SENS 94dB.

8" GOWATT EB8-60TC (TWIN CONE) HI-FI, MILTI-ARRAY DISCO ETC.
RES. FREQ. 40Hz, FREQ. RESP. TO 18KHz, SENS 89dB. PRICE £12.99 + £1.50 P&P
10° BOWATT EB10-60TC (TWIN CONE) HI-FI, MULTI ARRAY DISCO ETC.

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

RANSMITTER HOBBY KIT

PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS
COMPLETE WITH CIRCUIT AND INSTRUCTIONS
AW TRANSMITTER B80-108MHz, VARICAP CONTROLLED PROFESSIONAL ¥
PERFORMANCE, RANGE UP TO 3 MILES, SIZE 38 1 123mm. SUPPLY 12V & 0.5AMP.
PRICE C14.85 + £1.00 P&P
FM MICRO TRANSMITTER 100-108MHz, VARICAP TUNED, COMPLETE WITH
VERY SENS FET MIC, RANGE 100-300m, SIZE 56 x 45mm, SUPPLY 9V BATTERY.

PRICE £30.39 + £3.50 P&P

PRICE £9.99 + £1.50 P&P

PRICE £10.99 ~ 1.50 P&P

* Stereo, bridgable mono * Choice of
high & low levet inputs w L & R level
controls % Remote on-offt % Speaker &
he

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

| POSTAL CHARGES PER ORDER £1.00 MINIMUM. OFFICIAL
‘ ORDERS FROM SCHOOLS, COLLEGES, GOVT. BODIES, PLCe ETC.
| PRICES INCLUSIVE OF V.AT. SALES COUNTER. VISA AND

ACCESS ACCEPTED BY POST, PHONE ORFAX.

AR PHOTO: 3W FM TRANSMITTER

B.K. ELECTRONICS

UNITS 1& 5 COMET WAY, SOUTHEND-ON-SEA,
ESSEX. SS§2 6TR.
Tel:0702-527572 Fax..0702-420243



SFRINUS SAVING

HIGH QUALITY PROFESSIONAL 100W
POWER AMPLIFIER KIT — SAVE £30

* Ideal for Instrument Amplification * Stage Foldback * Small Venue P.A. * Studio Monitor Amplifier

1992/3 Catalogue Price £159-95
NOW ONLY [1

£129.905

Order Code LT11M

I his superb amplifier kit brings together five of the best and
most popular ‘Audio Building Blocks’, to produce an amplifier of
unrivalled sound quality at the price. The Power Output Stage is an
excellent 150W MOSFET design which is currently Maplin's Best
Selling Audio Kit. It is complemented by the excellent performance
of the SSM2016 Differential Preamplifier which has also featured in
Maplin's ‘'Top 20’ kits. The superb audio stages are supported by a
High Quality Power Supply Unit, sophisticated Monitoring Circuitry
and a Thermal Protection System. Housed in a rugged 19in. rack
mounting case, this outstanding amplifier is designed for longevity,
purity of sound reproduction and ease of integration with other
professional equipment.

The kit contains everything you need to build this superb amplifier
and is supplied completewith comprehensive constructional
information.

For a triendly welcome and the best of service, visit your local Maptin store: BIRMINGHAM; Sutton
New Road, Erdington. BRIGHTON; 65 London Road. BRISTOL; 302 Gloucester Road. CARDIFF;
29-31 City Road. CHATHAM; 2 Luton Road. COVENTRY; 12 8ishop Street. EDINBURGH; 126 Dairy
Road. GLASGOW; 264-266 Great Western Road. ILFORD; 302-304 Green Lane. LEEDS; Carpet
World Building, 3 Regent Street. LEICESTER; Office World Building, Burton Street. LONDON;
146-148 Burnt Oak Broadway, Edgware. 107-113 Stanstead Road, Forest Hill. 120-122 King Street,
Hammersmith. MANCHESTER; 8 Oxford Road. NEWCASTLE-UPON-TYNE; Unit 4, Allison Court,
The Metro Centre, Gateshead. NOTTINGHAM; 86-88 Lower Parliament Street. PORTSMOUTH;
98-100 Kingston Road. READING; 129-131 Oxford Road. SHEFFIELD; 413 Langsett Road,
Hillsborough. SOUTHAMPTON; 46-48 Bevois Valley Road. SOUTHEND-ON-SEA; 282-284 London
Road, Westctiff. Plus a NEW STORE opening soon in MIDDLESBROUGH. Phone 0702 552911 for
further detalls. Subject to availability. Price subject to change. Price inclusive of VAT. E] indicates a
carriage charge of £5.50.

Features:

* Standard 19in. 2U Rack Mounting Case
* 100W RMS Power Output

+ Balanced Line Input

* Loudspeaker Protection

* Switch-on Mute

# Thermal Protection

Typical Specification:
Rated Load Impedance: 4 to 8Q2
Maximum Power Output:

40 105W RMS
8Q 90W RMS
THD @ 75W (1kHz): 0-02%

Frequency Response:

ﬂ Manpl 1

ELECTRONICS
CREDIT CARD HOTLINE

0702 554161

Mail Order to: P.O. Box 3, Rayleigh, Essex SS6 8LR

10Hz to 40kHz, —1dB




