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AMSTRAD DMP4000 Entire printer assemblies including
printhead. platen. cables, stepper motors etc. Everything bar the electron-
1cs and case. Good stripper!! Clearance price just £5 REF: MAGS or 2
for £8 REF: MAGS
VIEWDATA SYSTEMS Brandnew untts made by TANDATA
complete with 1200/75 built in modem, infra red remote controled
keyboard. BT approved, Prestel compatible, Centronice printer port,
RGB colour and composite output (works with any TV) compiete with
power supply and fully cased. Price is just £20 REF: MAG20 Also
some customer returned units available at £10 each REF: MAG 10
PPCMODEM CARDS. These are high spec plug in cards made
for the Amstrad laptop computers. 2400 baud dial up untt complete
with leads. Clearance price is £5 REF: MAG5P1
INFRA RED REMOTE CONTROLLERS Osginallymadefor
hi spec sateilite equipment but perfect for all sorts of remote control
projects. Our dearance price is just £2 REF: MAG2
TOWERS INTERNATIONAL TRANSISTOR GUIDE. A
very useful book for finding equivalent transistors, leadouts, specs
elc. £20 REF: MAG20P1
SINCLAIR C6 MOTORS We havea few ieft without gearboxes.
Theseare 12v DC 3,300 rpm 6°x4°, 1/4° OP shaft. £25 REF: MAG25
UNIVERSAL SPEED CONTROLLER KIT Designed by us
for the above motor but surtable for any 12v motor up to 30A.
Complete with PCB efc. A heat sink may be required. £17.00
REF: MAG17
VIDEO SENDER UNIT. Transmits both audio and video signals
from either a video camera, video recorder, TV or Computer etc to
any standard TV setin a 100" rangel (tune TV to a spare channef) 12v
DCop.Priceis£15REF: MAG 15 12vpsuis £5extra REF: MAGSP2
“FM CORDLESS MICROPHONE Smal hand heid unt with a
500' range! 2transmit power levels. Reqs PP3 9v battery. Tuneable
1o any FM receiver. Price is £15 REF: MAG15P1
LOW COST WALKIE TALKIES Pairofbattery operated units
with a range of about 200'. Ideal for garden use or as an educational
toy. Price Is £8 a pair REF: MAG 8P1 2x PP3 reqd
‘MINATURE RADIO TRANSCEIVERS A pair of walkie
talldes with a range of up to 2 illometres in open country. Units
measure 22x52x1556mm. Complete with cases and earpieces. xPP3
req'd. £30.00 palr REF: MAG30.
COMPOSITE VIDEO KIT. Converts composite video into
separate H sync. V sync. and video. 12v DC operation. £8.00
REF: MAG8P2.
LQ3600 PRINTER ASSEMBLIES Made by Amstrad they are
entire hanical printer induding pAanthead, stepper
motors et etc In fact everything bar the case and electronics, a good
stippen! £5 REF: MAG5P3 or 2for£8 REF: MAGSP3
PHILIPS LASER 2MW helium neon tube. Brand new full spec
£40 REF. MAG40. Mains power supply kit £20 REF: MAG20P2
Fully buit and tested unit£75 REF: MAG 75.
SPEAKER WIRE Brown two core, 100 foot hank £2
REF: MAG2P1
LED PACK of 100 standard red 5mm leds £5 REF: MAG5P4
JUG KETTLE ELEMENTS good general pupose heating
element(about 2kw) ideal for allsorts of heating projects etc. 2for£3
REF: MAG3
UNIVERSAL PC POWER SUPPLY compiete with fiyleads.
switch, fan etc. Two types avalable 150w at £15 REF:MAG15P2
(23x23x23mm) and 200w at £20 REF: MAG20P3 (23x23x23mm)
OZONE FRIENDLY LATEX 250mi botte of iiquid rubber, sets
in 2 hours. Ideal for mounting PCB's, fixing wires etc £2 each REF:
MAG2P2
*FMTRANSMITTER housed ina standard workang 13A adapter!l
the bug runs directly off the mains solasts forever! why pay £700? or
price Is £26 REF: MAG26 Transmits to any FM radio.
*FM BUG KIT New design with PCB embedded coil for extra
stabllity. Transmits to any FM radio. 9v battery req'd. £5 REF:
MAGS5PS
*FM BUG BUILT AND TESTED supenor design to kit, as
supplied to detective agencies etc. 9v battery reqd. £14 REF:
MAG14
TALKING COINBOX STRIPPER originaly made to
retail at £79 each, these units are designed to convert and ordinary
phone into apayphone. The units we have generally have the locks
missing and sometimes broken hinges. Howeverthey can be adapted
for their onginal pupose of used for something else?? Price is just £3
REF: MAG3P1
100 WATT MOSFET PAIR Same spec as 2SK343 and
25J413(8A 140v.100w) 1 Nchannel and 1 Pchannel, £3apair REF:
MAG3IP2
VELCRO 1 metre length of each side 20mm wide (quick way of
fixing for temporary jobs etc) £2 REF: MAG2P3
MAGNETIC AGITATORS Cosisting of a cased mains motor
withlead. The motor has two magnets fixed to a rotor that spin round
Inside There are also 2 plastic covered magnets supplied. Made for
remotely stmngliquids! youmay have a use? £3 each REF: MAG3P3
2for £5 REF: MAGSP8
TOP QUALITY SPEAKERS Made for Hi Fl televisions these
are 10watt 4R Jap made 4* round with large shielded magnets Good
quality general purpose speaker. £2 each REF: MAG2P4 or4 for£6
REF: MAGBP2
TWEETERS 2° diameter good quality tweeter 140R (would be
good with the above speaker) 2 for £2 REF: MAG2P5 or 4 for £3
REF: MAG3P4
AT KEYBOARDS Made by Apricot these quallty keyboards need
Justa small modificabon to run on any AT, they work perfectly but you
will have 1o put up with 1 or 2 foreign keycaps! Price £6 REF:
MAGEP3
XT KEYBOARDS Mixed types. some retums, some good, some
foreign etc but all good for spares! Price is £2 each REF:MAG2P8
or 4 for £6 REF: MAGEP4
PC CASES Again mixed types so you take a chance next one off
thepile£12REF:MAG 12 or twoidentical ones for E20REF: MAG20P4
p pack barg. 1.000 +1,000 capacitors (all
same value) £2 50 a pack. REF:MAG2P7

1994 CATALOGUE
OUT SOON

BULL'S

BULLETIU BOARD
MASSIVE

WAREHOUSE CLEARANCE
FANTASTIC £20.00 REDUCTION

REFURBISHED PC BASE UNITS
COMPLETE WITH KEYBOARD

FROM ONLY £29. 00

AMSTRAD 1512 BASE UNITS
GUARANTEED
PERFECT WORKING ORDER.

A LOW COST INTRODUCTION TO THE HOME COMPUTER MA RKET.

AMSTRAD 1512SD
1512 BASE UNIT, 5.25" FLOPPY DRIVE AND
KEYBOARD. ALL YOU NEED IS A MONTOR AND
POWER SUPPLY. WAS £49.00
NOW ONLY £29.00
REF: MAG29

AMSTRAD 1512DD
1512 BASE UNIT AND KEYBOARD AND TWO
5.25" 360K DRIVES . ALL YOU NEED IS A MONITOR
AND POWER SUPPLY WAS £59.00
NOW ONLY £39.00
REF: MAG39

SOLAR POWER PANELS

3FT X 1FT 10WATT GLASS PANELS
14.5v/700mA
NOW AVAILABLE BY MAIL ORDER
£33.95

(PLUS $2.00 SPECIAL PACKAGING CHARGE)
TOP QUALITY AMORPHOUS SILICON CELLS HAVE ALMOST A
TIMELESS LIFESPAN WITH AN INFINITE NUMBER OF POSSIBLE
APPLICATIONS., SOME OF WHICH MAY 8E CAR BATIERY
CHARGING, FOR USE ON BOATS OR CARAVANS. OR ANY.
WHERE A PORTABLE 12V SUPPLY ISREQUIRED. REF: MAG34

ALSO TFT X 1FT GLASS SOLAR PANELS 12v 200mA
ONLY £15.00. REF: MAG15P3

FREE SOFTWARE!

Brand new, UNUSED top quallty Famous brand
licensed software discs. Available in 5.25* DSDD or .25
HD only. You buy the disk and it comes with free BRAND
NEW UNUSED SOFTWARE. We are actually selling youthe
floppy disc for yourown "MEG A CHEAP" storage focllities,
ifyou happento getsoftware that you want/need/like as
well...... you get a *MEGA BARGAIN' tol

DSDD  PKT10 $2.99 REF: MAG3P7  PKT100 £16.00 REF: MAG 16
HD  PKTI0 £3.99 REF: MAG4P3  PKT100 $25.00 REF: MAG26P1

LARGER QANTITY PRICES AVAILABLE ON APPLICATION

££££££EWE BUY SURPLUS STOCKS£E£££S
TURN YOUR SURPLUS STOCK INTO CASH.
IMMEDIATE SETTLEMENT. WE WILL ALSO QUOTE FOR
COMPLETE FACTORY CLEARANCE.
COMING SOON

1994 CATALOGUE.

PLEASE SEND 42P, A4 SIZED SAE FOR YOUR FREE COPY.
MINIMUM QOODS ORDER £300 TRADE ORDERS FROM QOVERNMENT, SCHOOLS,
UNIVERSITIES, & LOCAL AUTHORITIES WELCOME. ALL GOODS SUPPLIED SUBJECT TO
OUR CONDITIONS OF SALE AND UNLESS OTHERWISE STATED GUARANTEED FOR 30
DAYS RIGHTS RESERVED TO CHANGE PRICES & SPECTFICATIONS WITHOUT PRIOR
NOTICE ORDERS SUBJECT TOSTOCK QUOTATIONS WILLINGLY GIVEN FOR QUANTL
TIES HIGHER THAN THOSE STATED

“SOME OF OUR PRODUCTS MAY BE UNLICENSABLE N THE UK

BULL ELECTRICAL

250 PORTLAND ROAD HOVE SUSSEX
BNJ SQT

MAHE. ORDER TERMS' CASH PQ
WITH ORDER PLUS £3.00 POST PLUS VAT,
PLEASE ALLOW 7 <10 DAYS FOR DELIVERY
TELEPHONE ORDERS WELCOME
TEL: @73 200500
Py N

FAX: 0273 333077

OR CHEQUE

COMMODORE MICRODRIVE SYSTEM mini storage
device for C84's 4 imes faster than disc dnves, 10 times faster j ~
than tapes. Complete unit just £12 REF:MAG12P1 %
SCHOOL STRIPPERS We have quite a few of the above

units which are ‘returns’ as they are quite comprehensive units
they could be used for other projects etc. Let us know how many you
need at just 50p a unit (minimum 10).

HEADPHONES 16P These are exVirgin Atiantic. You can have
8 parsfor£2 REF: MAG2P8

PROXMITY SENSORS These are small PCB's with what look
like a source and sensor LED on one end and lots of components on
the rest of the PCB. Complete with flyleads. Pack of 5 £3 REF: MAG:
3PS or20for £8 REF: MAGSP4

FIBRE OPTIC CABLE Made for Hewlett Packard so pretty good
stuff you can have any length you want {min5m) first 5m £7 REF:
MAGT thereafter £1 ametre je 20m is £22). REF: MAG1 Maxlength
250m

SNOOPERS EAR? Orginall made to cip over the earpiece of
telephone to ampiify the sound-it also works quite well on the cable
running aiong the walll Price is £5 REF: MAG5PT

DOS PACKS Microsoft version 3.3 or higher complete with al
manuals or pnce just £5 REF: MAG5P8 Worth it just for the very
comprehensive manuall 5.25" only.

DOS PACK Microsoftversion 5 Original sofiware but nomanuals
hence only £3 REF: MAG3P8 5.25" only.

FOREIGN DOS 3.3-German French ftalian etc £2 a pack with
manual. $.25° only. REF:MAG2P9

MONO VGA MONITOR Made by Amstrad, refurbished £49
REF:MAG49

CTM644 COLOURMONITOR. Made to work withthe CPC464
home computer. Standard RGB input so will work with othermachines.
Refurbished £59.00 REF:MAG 59

JUST A SMALL SELCTION ofwhat we have- to see more get
our 1994 catalogue (42p stamp) or call in Mon-Sat 9-5.30

HAND HELD TONE DIALLERS Ideai for the control of the
Response 200 and 400 machines £5 REF:MAG5P9

PIR DET ECTOR Made by famous UK alam manufacturerthese
are hi spec_long range intemal units. 12v operation. Stight marks on
case and unboxed (although brand new) £8 REF: MAGSPS
WINDUP SOLAR POWERED RADIO AMFM radio com-
plete with hand charger and salar panell £14 REF: MAG14P1
COMMODORE 64 Customer returns but ok for spares etc £12
REF: MAG12P2 Tested and working units are £69.00 REF: MAG69
COMMODORE 64 TAPE DRIVES Customer returns at £4
REF:MAG4P9 Fullytested and working unitsare £12 REF: MAG12P5
COMPUTER TERMINALS campiete with screen. keyboard
and R8232input/output. Ex equipment. Price is £27 REF: MAG27
MAINS CABLES Theseare 2 core standard black 2 metre mains
cables fitted with a 13A plug on one end, cabie the other. Ideal for
projects, low cost manufacturing etc. Pack of 10for£3REF: MAG3P8
Pack of 100 £20 REF: MAG20P5

SURFACE MOUNT STRIPPER Originally made as some
form of ligh frequency amplifier (main chip Is a TSAS511T 1.3GHz
synthasiser ) but good stripper vaiue, an excellent way 1o play with
surface mount components £1.00 REF: MAG1P1

MICROWAV E TIMER Electronictimer with relay output suitable
to make enlarger imer etc £4 REF: M ~1P4

PLUG 4207 showing your age? pack of 10 with leads for£2 REF
MAG2P 11

MOBILE CAR PHONE £5.99 well aimost| complete in car
phone exduding the bax of eiectronics nommally dden under seat
Can be made to iluminate with 12v aiso has built in light sensor so
display onlyilluminates w hen dark. Totally convincing! REF: MAGEPE
ALARM BEA CONS Zenon strobe made to mount on an extemal
bell box but could be used for caravans etc. 12v operation. Just
connect up and it flashes regulary) £5 REF: MAGS5P11

FIRE ALARM CONTROL PANEL High qualtty metal cased
alamm panel 350x165x80mm. Comes with electronics but noinforma-
tion. £15 REF: MAG15P4

SUPER SIZE HEATSINK Superd quaitty aluminium heatsink.
365 x 183 x 61mm, 15fins enambie high heat dissipation. No holes!
£9.99 REF: MAG10P1P

REMOTE CONTROL PCB These are receiver boards for
garage door opening systems. You may have another use? £4 ea
REF: MAG4P5

LOPTX Line output transformers believed to be for hi res colour
monitors but usefut for getting high vottages from low ones! £2 each
REF: MAG2P12 bumper pack of 10 for £12 REF: MAG12P3.

PORTABLE RADIATION DETECTOR

£49.99

A Hand held personal Gamma and X
Ray detector. This unit contains two
Geiger Tubes, has a 4 digit LCD dis-
play with a Piezo speaker, giving an
audio visual indication. The unit de-
tects high energy electromagnetic
quantawithanenergy from30KeV to
over 1.2M eV and a measuring range
of 5-9999 UR/h or 10-99990 Nr/h. Sup-

plied complete with handbook.
REF: MAG50
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Surplus always
wanted for cash!

P ]

* 256k RAM - ;xpand';gl.e * Factory burnt-in
to 640k * Standard 84 key

* 4.7 Mhz speed keyboard
* 360k 5-1/4" fioppy * 12" green screen
inciuded

* 2 serial & 1 parallel ports
* MS-DOS 4.01

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

* In good used condition

THE ORIGINAL SURPLUS WONDERLAND!

LOW COST PC SPECIALISTS - ALL EXPANDABLE - ALL PC COMPATIBLE

mbyte MFM hard drive £99.

Surplus always
wanted for cash!

286 AT - PC286

B

3

* 640k RAM expandable < 2 serial & 1 parallel
with standard SIMMS ports

* 12 Mhz Landmark speed * MS-DOS 4.01

* 20 meg hard disk * Co-processor socket

* 1.2 meg 5-1/4" floppy  * Enhanced 102 key

" keyboard
* 1.4 meg 3-1/2" tioppy -
¢ EGA driver on board . g;?t%':y&b%‘::l:r::%m Bl
BRAND NEW AND BOXED!

ony££249.00.

386 AT - PC386

v 'S -
AT o - -
2] 23 J;h,_;

* 2 meg RAM expanded ° 2 serial & 1 paraliel
by slots ports

¢ 20 Mhz with 32k cache. * MS-DOS 4.01
Expandable to 64k * Co-processor socket
* 40 meg hard disk » Enhanced 102 keyboard

°1.2meg 5-1/4" floppy  , ik Disk Accelerator
* VGA card installed Software - FREE

BRAND NEW AND BOXED!

ony$£99.00.
FLOPPY DISK DRIVES
5Va" from £22.95 - 314" from £21.95!

Massive purchases of standard 5V4* and 312" drives enables us
to present prime product at industry beating low prices! Al units
(unless stated) are removed from often brand new equipment
and are fully tested, ali?ned and shipped to you with a 90 da
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 MF501B
360K. Absolutely standard fits most computers £22.95(B)
* Data cable included in price.

Shugart 800/801 SS refurbished & tested £1 75.00#5;
Shugart 851 double sided refurbished & tested £275.00(E
Mitsubishi M2894-63 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 bullt in power supply! Ideal as exterior drives! £499.00(F)
End of line purchase scoop! Brand new NEC D2246 8" 85
megabyte of hard disk storage! Full CPU control and industry
standard SMD intertace.4ltra hi speed transfer and access time
leaves the good old ST506 interface standing. In mint condition
and comes complete with manual. Only £299(E)

THE AMAZING TELEBO

Converts your colour monitor into a
QUALITY COLOUR TV!!

TV SOUND
& VIDEO
TUNER!

The TELEBOX consists of an attractive fully cased mains
powered unit, containing all electronics ready to plug into a host
of video monitors made by manufacturers such as
MICROVITEC, ATAR!, SANYO, SONY, COMMODORE
PHILIPS, TATUNG, AMSTRAD and many more. The composite
video output will also plug direcily into most video recorders,
allowing reception of TV channels not normally receivable on
most television receivers (TELEBOX MB). Push button controls
on the front panel aliow 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 verslons 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 suttable for IBM multisync monitors with RGB
analog and composite sync. Overseas versions VHF & UNF call.
SECAM /NTSC not available

No Break Uninterruptable PSU's

Brand new and boxed 230 volts uninterruptable power supplies
from Densei. 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
nterrupt are 5 and 15 minutes respectively. Complete with full
operation manuals.... MUK......£249 (F) MUD.....£525 (G)

ELTRONICS -

MAIL ORDER & OFFICES
Open Mon-Fri 9.00-5.30
Dept EE, 32 Biggin Way,
Upper Norwood,
London SE19 3XF.

The Phllips 9CMO073 is suggested for the PC286 and the
CM8873 for the PC386. Either may use the SVGA MTS-9600
it 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 (Ba 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 §° 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° x 4" x 1-3/4° New £22.95(B)
Greendale 19ABOE 60 watts switch mode.+5v @ 6at12v @
1a,+15v @ 1a. AFE and fully tested. 11 x 20 x5.5cms. £24.95(C)
Conver AC130. 130 watt hi-grade VDE spec.Switch mode.+5v

ONITORS

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 Mode! CM8873 VGA multisync

with 640 x 480 resolution. CGA, EGA or
VGA, digitalVanalog, switch selectable.
Sound with volume control. There is also a
special "Text® switch for word processing,
spreadsheets and the like. Compatible with
IBM PC's, Amiga, Atari (excluding the
monochrome high resolution mode), BBC,

ony£425.00.
[ NMONITORS - ]

@ 15a,-5v @ 1a.£12v @ 6a.27 x12.5x 6.5cms.New. £49.95(C) Archimedes etc. Good used condition {possible minor screen
Boshert 13090. Switch mode.Ideal for drives & system. +5v@ 6a, bums) 90 day guarantee. 15° x 14° x 12°. Only ..............£13%E)
£29.95(B)

+12v @ 2 5a, -12v @ 0.5a, -5v @ 0.5a.
Famell G6/40A. Switch mode. 5v @ 40a.Encased
Famell G24/5S. As above but 24v @ 5a.

BBC Model B APM Board
£100 CASH FOR THE

Philips 9CM073 similar (not identical) to above for EGA/CGA
PC and compats. 640 x 350 resolution. With Text switch with
amber or ?‘reen screen selection. 14° x 12° x 13-1/2"........ £99(E)
KME 10" high definitlon colour monitors. Nice -

tight 0.28" dot pitch for superb clarity and
modem styling. Operates from any 15.625 khz

£95.00(C)
£65.00(C)

MOST NOVEL sync RGB video source, with RGB analog and

composite sync such as Atari, Commodore

DEMONSTRATABLE Amiga, Acom Archimedes & BBC. Measures
APPLICATION! only 13.5° x 12° x 11°. Also works as quality Tv witn our HGB

BBC Model B type computer on a board. A major purchase Telebox. Good used condition. 90 day guarantee. Only..£125 (E)
aliows us to offer you the PROFESSIONAL version of the BBC KME as above for "IC EGA “‘.““""’ “.5!)}5)
computer at a parts only price. Used as a front end graphics Brand new Centronic 14* monitor for | patibles

system on large networked systems the architecture of the BBC 3"253:;% g’i‘; g‘é?'p’i"ggeéiggg’%g;ey E’C()C;Apiiqe‘ljsi‘,lasl?;‘é;hhﬁrﬁi

bandwidth. A super monitor in attractive style moulded case.Fult

) L day guarantee. Only ........... £129 (E
useful applications will be found for this board!l 1t is supplied NgG {;%‘Ariz-e?BM?pé compatible. High ,( d

complete with a connector panet which brings all the I/0 to 'D’ i -equi f i 3
and BNC type connectors - all you have to do Is provide +5 and g:;hgu::‘aﬁ?:epnﬁn;,:ug‘:;tis: ‘:’wnz ?ozg
%12 v DC. The APM consists of a single PCB with most major rjp/ o grey plastic case measuring 15°L x
ic's socketed. The ic's are too numerous o list but include a y3my x 12°H. The front cosmetic bezel has
6502, RAM and an SAASO50 teletext chip. Three 27128 peen removed for contractual
EPROMS contain the custom operating system on which e reasons. Only....... £69 )

have no data, On application of DC power the system boots and “ 22" and 26" AV PECIALS

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-
enabie the four extra EPROM sockets for user software. Appx. tive teak style case. Perfect for Schools,Shops, Disco, Clubs.
dims: maln board 13° x 10°. VO board 14° x 3'. Supplied tested In EXCELLENT little used condition with fulf 30 day guarantee.

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

CALL FOR PRICING ON NTSC VERSIONS!
Only £253 (8) Superb Quality 6 foot 40u

" H
Fujitsu M3041 600 LPM band print 19 RaCk Cablnets
N . .
DECL8/02CPUbard 00 Massive Reductions
Rhode & Schwarz SBUF TV test transmitter Virtually New, Uitra Smart!

25-1000mhz. Complete with SBTF2 Modulator
Calcomp 1036 large drum 3 pen plotter icel
Thurlby LA 160B logic analyser Les_s T_han Half P”ce'
1.5kw 115v 60hz power source Top quality 19° rack cabinets made in UK
by Optima Enciosures Ltd. Units feature
designer, smoked acrylic lockable front

Anton Pillar 400 Hz 3 phase frequency
Newton Derby 400 Hz 70 Kw converter

door, full height lockable half louvered back
door and removable side panels. Fully ad-

Nikon PL-2 Projection lens meter/scope
justable internal fixing struts, ready

Sekonic SD 150H 18 channel Hybrid recorder
HP 7580A A1 8 pen high speed drum plotter
Kenwood DA-3501 CD tester, laser i'c'“‘p simulator £ 350 pynched for any configuration of equipment mounting plus ready
mounted integral 12 way 13 amp socket switched mains distribu-
BRAND NEW PR'NTERS tion stnip makge these rayd(s some of the most versatile we have
£139 (D) ever sold. Racks may be stacked side by side and therefore
£149 (D) require only two side paneis or stand singly. Overall dimensions
£39.95 (D) are 77-1/2°H x 32-1/2°'D x 22'W. Order as:

~ £149(D) Rack 1 Complete with removable side panels.....
widthE 99 (D) Rack2 Less side panels .............

£ 950
converter 75Kw POA
POA

3
§
§
&
>
3
S
3
-3
3
3
§
g

Fecrerericrecienese
LA

Microline 183. NLQ 17x17 dot matrix. Full width.
Hyundai HDP-920, NLQ 24x18 dot matrix full width.
Qume LetterPro 20 daisy. Qume QS-3 interface.
Centronics 152-2 9 x 7 dot matrix. Full width.
Centronics 159-4 9 x 7 dot matrix.Serial. 9-1/2"

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

£275.00 (G)
£145.00 (G)

(¥ !

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

South Norwood,
London, SE25

ALL ENQUIRIES

081:679:4414

Fax- 081-679-1927

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

081-679-1888

All prices for UK Mainland. UK customers add 17.5% VAT to TOTAL order amount. Minimum order £10. PO orders from Govemment,Universities, Schoots & Local Authorfties
welcome -minimum account order £30. Cardage chames (A)=£2.00. (A1)=£3.75. (B)=£5.50. (C)=£8.50. (D)=£11.50. (E)=£14.00 (F)=£18.00 {G)=Call . Scotiand surcharge: call.
All goods supplied subject to our standard Canditions of Sale and unless otherwise stated guaranteed for 90 days. Al guarantees on a retum to base basis. Rights reserved 10
change prices & specifications without prior notice. Orders subject to stock. Quotations witlingly given for higher quantities than those

stated. Bulk surplus always wanted for cash
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EPE SOUNDAC

Put your beep to sleep and f 3
astound with sound or (if you &

want to be really corny), the art
of cheap noise! X
Since its introduction the IBM compatible PC has improved in
50 many ways - in terms of speed, ease of use, and smaller
yetfaster boxes. )

One area that has been slow to develop is sound, and even now few PC’s are capable of anything more
than a “beep”. Commercial sound cards are readily available, but are still fairly expensive. These fall into
two categories - pure f.m. synthesis such as the Ad-Lib card, and those with digital to analogue conversion
(DAC), for example the Sound Blaster.

Microsoft Windows requires the latter type since it makes extensive use of digitally sampled sound files.
These have the extension . WAV and consist basically of a short header indicating playback speed and
length, followed by a stream of 8-bit sampled data. The most effective WAV files are unusual sound effects,
such as breaking glass and explosions, or running water!

One disadvantage of a commercial board is that it isn’t easily shared between two PC’s - and what if you
own a laptop which doesn’t take expansion cards?

This project describes a simple, high quality unit which sounds just like a £100 commercial card, yet costs
very little and simply plugs into the PC’s printer port.

Your computer will be dumbstruck if you miss it!

U Our second Electronics
E o ) Formulae wall chart - just like the
first one in this issue but with

FR A ME G R A B different formulae - honest!

Add a gear box interface to a PC-compatible computer for high speed analogue data collection and
distribution.

The Frame Garb is a two-way interface unit which enables high speed analogue data to be processed by a
PC compatible computer. It was designed principally for use with the CCD TV Camera in this issue, butit can
also be used for other analogue data interfacing purposes.

The camera generates live data at a rate faster than the software run on most PC compatible computers
can handle directly. The purpose of the Frame Grab, therefore, is to act as “gear box” slowing down the
data to a more readily accessible rate.

The Frame Grab consists of a high speed analogue to digital converter (ADC) whose output data is
recorded by a 128Kb memory at half the full output transmission rate of the camera. When the memory has
been filled, its contents can be read and processed by the computer at a slower rate suitable to the software.

MOSFET VARIABLE BENCH POWER
SUPPLY Mkl

Based on the highly popular design published in our February 1988 issue. The Mk/l version has been
completely redesigned with more components on the p.c.b. thus reducing off-board wiring to the bare
minimum. The radical new design incorporates a low frequency switching pre-regulator which reduces the
vollage before the main MOSFET. This results in much lower heat generation and much lower power losses
- 50 much so that the heatsink is no longer required.

Like the original the Mkl provides 0-25V with adjustable current limit of 0-2-5, it has twin panel melers to
display volts and amps plus a current limit mode |.e.d, indicator, A punched, painted and printed case will be
available to provide a professional finish to this essential piece of test gear.

EVERYD AL

wiTH [PRACT
ELECTRONICS

APRIL ISSUE ON SALE FRIDAY MARCH 4th 1994
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OMNI ELECTRONICS

174 Dalkeith Road Edinburgh EH16 5DX % 031 667 2611

The suppller to use if you're looking

IE for:— %!E\CG
LI% AWIDERANGEOF ©%

* COMPONENTS AIMED AT THE *

{37 HOBBYIST .0 &
@ i £
*COMPETITIVEVATINCLUSIVE*
PRICES @B ETF

R\ * MAIL ORDER -generally by *

RETURN OF POST

* FRIENDLY SERVICE »

OPEN:
Monday-Thursday 9.15 - 6.00
Friday 9.15-5.00 ?

Saturday 9.30-5.00 IR

THIS IS THE

COUPON

that brings the 1993-94

CATALOGUE

140 pages, A4, copiously illustrated,
bang up to date and with bonus
vouchers. Send cheque/PO for £1.50.

that brings the

]
I
I SERVICE
l
I

with choice of very wide ranges of famous-name quality
electronic components and associated gear sent
promptly on receipt of your order. A service

el Electrolﬁ"lue

have been providing constructors with continuously
since 1965. With this Catalogue, you will find our service
the best ever. Send for your copy NOW!

Tol 07“ 442253 Fax: 0784 460320
| enclose Cheque/PO/Credit Card No.
Value £1.50 for your 1993-94 Catalogue

Name
Address

o)L W

AMPLIFIERS from

- Y/NIIEE

UK Distributor for the
complete ILP Audio Range

BIPOLAR AMPLIFIER MODULES

Encapsulated amplifiers with integral
heatsink.

HY30P 15W Bipolar amp £9.95
HY60 30W Bipolar amp £12.62
HY6060 30W Stereo Bipolar amp £26.46
HY124 60W Bipolar amp (4 ohm) £20.69
HY128 60W Bipolar amp (8 ohm) £20.69
HY244 120W Bipolar amp (4 ohm) £27.38
HY?248 120W Bipolar amp (8 ohm) £27.38
HY364 180W Bipolar amp (4 ohm) £42.86
HY368 180W Bipolar amp (8 ohm) £42.86

MOSFET AMPLIFIER MODULES

Encapsulated amplifiers with integral
heatsink.

SMOS60 30W Mosfet amp £23.15
SMOS6060 30W Stereo Mosfet amp £39.95
SMOS128 60W Mosfet amp £30.95
SMO0OS248 120W Mosfet amp £42.50

CLASS A AMPLIFIER MODULE

Encapsulated Class A amplifier with integral
heatsink

HCA40 20W Class A amp £36.60
POWER SUPPLIES

Full range of transformers and DC boards
available for the above amplifiers.

100 VOLT LINE TRANSFORMERS

Full range of speech and music types for
amplifiers from 30 watt to 180 watt

PREAMPLIFIER MODULE

General purpose preamplifier for a wide
range of applications.

Prices include VAT and carriage

Quantity prices available on request
Write, phone or fax for free Data Pack

Jaytee Electronic Services

143 Reculver Road, Herne Bay, Kent CT6 6PL
Telephone: (0227) 375254 Fax: 0227 365104
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WATERPROOF

SPeAK ERS
Super quality
& valve!

25 + 1.70 °\
100 + 1.20

=% 8 stereo inputs with 2 mic sockets

*0 Sound effect panel with volume and
*> Voice changer on DJ mic input

®% Cross fader and full cueing facilitics
*0 Supplied with 12V ac PSU

®% Rack mounting brackets

SUPER PRICE

£179.95

=0 8 second digital sampler with pitch control

A SELEGTION OF NEW SURPLUS
LINES FROM OUR MASSIVE STOCKS!

MIXER - SAMPLER - VOICE CHANGER

A free standing or rack mounting audio mixer with a big range of facilities!

pitch

SUPER

TRANSFORMERS
12V@2A-16V @24

Price - £3.50 sach
Box of 20 - £50
100 + £2.00

1000 + £1.65
Overall size 64 x 53 x65mm

Memory Back-up

Capacitors

Miniature large capacitance type
SPEC: g ,
47,000 pF 5.5V l ,
Discharge time (5 -2V) l |

23 hrs @ 3uA. T
[ Al

Air Purifie

A compact, stylish ionizer and

unpleasant smells,

Made by NEC. Size 8x11.5mmg
Current list price £1.77 each
Our Special low prices:

self adhesive pad.

RPM: 15,000 no load

Spec:
Size:  25x20x15mm

Current. 50mA
Volts: 12V Spindle: 85x 20
4 for £1
100 + 0.14 1000 + 0.10

Reduces eye strain & tiredness
Automatic operation

Safety glass

Easily fitted

Uses internal or car battery
Made in the UK

designed specifically for car, truck and bus use
with a coverage volume of 4m3. Removes
airborne  dust,
tabacco smoke, etc. Supplied with a double sided

r & loniz

air purifier

bacteria,

Normal Price £9.95

Z3144 pack of 3 1(2)3 : ggg Power 12vdc 1.8W
£2.00 1000 + 0.27 | Oims 110X 110x65mm  Price =925

Top quality mini strobe with a very high
light intensity for its size. Flash rate
adjustable up to 15 flashes per second
Steel case with adjustable mounting
bracket

Flash rate IS per second max.
Max tube power

1 1SW @ 1§ flasnes/second
Power 220/240Vac 50Hz
Dims 125 x 85 x 55mm

£22.95
8.90

Normal Price

Price

THE MIRROR THAT DIPS BY ITSELF

Removes headlight dazzle from behind
Dips in 1/10 second

Sensitivity selector

Battery operated, easily fitted
Complete with accessories

Order Code: 75693

Plastic Briefcases

Black

W89 lastic  briefcase
400x270x90mm has many uses -
sample case, documents, tools,

hobbybox, sewing box - even lunch
box!. Comfortable carrying handle
and secure fastenings

SUPER

PRICEB .95

e
CD04 - Neat rectangular style CD
Headphones, compact design with
extremely good sound. These retail
for up to £19.95 (depending on how
0sy the store is!?. Spec: 16-22,000Hz
gomarium cobalt transducers. Gold

plated 3.5mm plug & adaptor. 32R of samples £2 post free.

SUPER NEW PARCEL JUST ARRIVED!!
ofinterestto Manufacturers, Distributors, Retailers & Hobbyists

12 Million components from a VCR manufacturer. Pack

W68 A smaller more compact
version this case measures
270x175x50mm, and as a
moulded-in handle and snap shut

catch.
£1.95

impedance
Includes 60+ types of Capacitor, R’s, Inductors, Plastic
's,:::'cEER 54.95 Film Presets, Transistors, Diodes & IC’s.
e JUST PURCHASED 300,000 Top Quality LED’s

All sorts in here - mostly 3mm & Smm round, red, yellow
& green - lots of high intensity types!!
Ring/write/ffax for full list . . . .

SUPER

PRICE

12V 30AMH
SEALED LEAD ACID
BATTERIES
Order Code: 29186 Sealed lead acld
batte% by panassonic (Matsushita),
Sube

uality & value. Constant voitage
charge 12V 17Ah size 182 x 167 x 75mm,

MDR20 - Personal stereo headphones.
A%’ain, top guality using somarium
cobalt transducers. Spec as CD04
alongside. Attractively packaged with

spare covers
£ 3 | 9 5

SUPER
Everyday with Practical Electronics, March, 1994
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GREENWELD

ELECTRONIC

COMPONENTS

PRICE 27D Park Road So

[ ]
utha

Phone Nos: SALES 0703 236363; Technical 325999:
Accounts 231003; Fax (All depts) 236307; FaxOnDemand 236315*

“To obtain Iatest lists, info etc, just dial 0703 236315 from any fax machine and follow instructions.
All 1 off and pack prices include VAT, gty prices do not. P&P £3 per
order (£9.50 next day). Min Credit Card £12; Offidal Orders
welcome from Education -
accepted by cheque, PO,

min invoice charge £15. Payment
cash, book tokens, Access, Visa,
Connect. Our stores (over 10,000 sq
ft) have enormous stocks. We are
open from 9-530 Mon-Sat. Come
and see us!

mpton SO1 3TB

Voltage regulation :- Cycie Use 14.6-15V -
S(angby U%e 13,6-13.§v.

Initial current - less than 6.8A. These ook
brand new & have been checked &
Sr;a{ged by us prior to despatch. Use our

oyo aicharger for - re<harging.  Bolt
: w LIST PRICE
' OVER £50!!

'~ OUR PRICE
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Low cost data acquisition for IBM PCs & compatibles...

A unique range of low cost data acquisition products for IBM PCs and compatibles. Installed in
seconds they simply plug directly into either the serial or parallel port. They are completely self
contained, require no external power supply and take up no expansion slots.
Each device comes with an easy to use software package (PicoScope, PicoLogorboth). C, Pascal,
and Basic drivers are supplied for those who wantto develop their own software, as isamanual giving
full details of the hardware and software. All software supplied on 3.5 disk.

A = Upto 24kHz sampling rate from
ADC-10 ag86/33MHz machine

O 0-5V Inputrange
\ BNC input connector allows
% use of standard scope probes
30Voverload protection

Parallel portconnection
Includes PicoScope software

Single Channel 8 bit ADC £4‘9

ADC-11 15Ksamplespersecond
0-2.5V Inputrange

. Digital output
@ ~~, D25 input connector

- / 30Voverload protection
Parallelport connection
Includes both PicoScope and

PicoLog software
11 Channel 10 bit ADC £75

ADC-12 Upto18kHzsamplingrate
0-5V Inputrange

\ BNC input connector allows
\ use of standardscope probes

30Voverload protection

= Software selectable single
ADC-16 ended or differential inputs

Resolution programmable
between 8 and 16 bits + sign

+2.5Vinputrange
5V reference output
\ Connects to serial port
Includes PicolLog software
8 Channel 16 bit + sign ADC £99 .

PiCOSCOpe 'Virtual instrument' software
TN R packageforthe ADC-10, ADC-
AL ’“\ [ /\'{ 11and ADC-12.

‘ \/ \/ \fi 'Vl Storage oscilloscope with
triggerandtimebase. Traces
d....:....:] can be printed and saved.
Muttiple meters onscreen. Real

Scope, voltmeter, e spectrumanalysis.
spectrum analyser

PICOLOg Collectsamples from 1 permsto
I L + one per day. Scale samples

linearly, by equation orby table
1 look-up. Graphical (against
+ time or XY) andtext reports can

Parallel portconnection | be displayed, printed or
Includes both PicoScope and . e . e | exported.
PicoLog software Advanced dat:: Picologis also available for the
Single Channel 12 bit ADC 8 5 logging software ADC-10: callfor details.
Typical application ADC-10 { ADC-11 | ADC-12 | ADC-16 PICOBENEFITS
SS;'"OTWP" : o : o @30 day no quibble .
oltmeter Q .
ney back polic
Spectrumanaiyser ® o ® | il e H e
Audio sampling ) o | @ Full 1 yearguarantee
~ Chartrecorder emulation o ® il @ 1yearsfreesoftware
Temperature measurement ) ) © ) upgrades
Pressure measurement o [ ] o [ J .
Chromatography e | @ Freetechnicalsupport
Automotive monitoring | o @ ® Freeusernewsletter .
Medlca.l research \ @ O o @ Sameday dispatch
Education ® L o D

Pico Technology Ltd. Broadway House, 149 -151 St Neots Road, Hardwick, Cémbridge CB37QJ.
TEL 0954-21 1 71 6 FAX 0954 21 1880

c!uswe of VA
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EASY-PC, Schematic and PCB CAD

Over 17,000 Installations —BRITISA
in 70 Countries World-wide! DESIGN
o Runs on:- PC/XT/AT/ | YTy
N\ 2L NIRRT, _AWARD _
r Hercules, CGA, EGA 1989
or VGA display and i *
many DOS emulations. g o -Bog™
« Design:- Single sided, oL tein e
Double sided and s B
Muilti-layer (8) boards. e R
e Provides full Surface ‘o e .
Mount support. Tl = -

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

e Tech Support - free. - ‘ S o Gecss) matemed

¢ Superbly easy to use. o

Options:-500 piece Surface Mount Symbol Library £48,
1000 piece Symbol Library £38, Gerber Import facility £98.

l

Electronic Designs Right First Time?

See us on Stand 1119 CADCANM Show, NEC 8-10 March

Integrated Electronics CAD i
— ——_ Affordable Electronics CAD
EASY-PC: Entry leve! PCB and $195.00 £98.00
Schematic CAD.
) Schematic Capture EASY-PC Professional: Schematic $375.00 | £195.00
Capture and PCB CAD. Links directly
to ANALYSER Ill and PULSAR
[t . Tr | Tmmnt || pULSAR: Digital Circuit Simulator $195.00 £98.00
[.-.—L“.f':’.-':. T AT TR E—— = ‘.'{ ~ 1500 gate capacity
| — ¢ .- ; | ' PULSAR Professional: Digita! Circuit $375.00 £195.00
=2 i Anal'o-gue (T X [ Simulator
= & D|g|ta| . ~ 50,000 gate capacity.
2 ; ~la; . Z | | ANALYSER Iii: Linear Analogue Circuit | $196.00 | £98.00
e o I Simulation = _ = Simulator :
lomms e e S L e S ~ 130 node capability
ANALYSER It Professional: Linear $375.00 £195.00
Analogue Circuit Simulator
~ 750 node capability
Z-MATCH for Windows: NEW Windows $475.00 £245.00
based Smith-Chart program
. for RF Engineers
" ; " | We operate a no penalty upgrade policy. You can US$ price. UKE prices
- de at to th e ! f lude Fx lude P&P
Prices from UKE195 | US$3IT75 | oo Sastrsimpe """ | ity | T
For full information, please write, phone or fax:- e TECHNICAL SUPPORT FREE FOR LIFE
» PROGRAMS NOT COPY PROTECTED.
Number One Systems « SPECIAL PRICES FOR EDUCATION.
UK/EEC: Ref. EVD, HARDING WAY, ST.IVES, CAMBS., ENGLAND, PE17 4WR.
Telephone UK: 0480 461778 (7 lines) Fax: 0480 494042 International +44 480 461778
USA: Ref. EVD, 1795 Granger Avenue, Los Altos, CA 94024
Telephone: (415) 968 9306 ACCESS, AMEX, MASTERCARD, VISA Welcome.
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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.

O

ASK FOR FREE \

INFORMATION \ /

PACK

| | =
—
GERMANY 089/4602071
MQP ELECTRONICS Ltd. NORWAY 0702-17890
Unit 2, Park Road Centre ITALY 02 92 10 3554

Malmesbury, Wiltshire, SN16 0BX UK
TEL. 0666 825146 FAX. 0666 825141

FRANCE (1)69.41.28.01
Also from VEROSPEED UK

/\ ‘: £

BTEC /' \ R\ TUTOR
Certificated (el Supported
N A T
C@OwLy L E

0 W
GE OF
TECHNOLOGY

A L

~

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

PCB DESIGN SOFTWARE

P

RANGER 1
XT/ATPC
Circuit — PCB

From Circuit Design
Through to Artwork
In One Package!

£100

Fully Integrated
AutoRouter

£50

Exchange your easy PC
For afree AutoRouter

It has all the features you will ever need
at an outstanding price. But now with anew 2
layer 386 Ripup & Retry AutoRouter

Simultaneous 6 layer Ripup & Retry
AutoRouter with via Minimisation.
Autocad DXF in & out. GERBER In.

RANGER 2
XT/AT + 386 PC

£599

Option Pack 100% Router

£350

TZAInN

s> Call us for details & demo disk on 0705 591037
SEL TR
— e —

=
EN

Seetrax CAE. Hinton Daubnay H ou;se, Broadway Lane, Lovedean, Hants. PO8 0SG

Tel: 0705591037

Fax 0705 599036
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HART KITS give 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 valuable investment in knowledge,
giving you guided hands-on experience of modern
electronic techniques.

In short HART is your 'friend 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
for 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 and special offers.

AUDIO DESIGN 80 WATT POWER AMPLIFIER.

This fantastic John Linsley Hood designed
amplitier is the flagship of our range, and the ideal
powerhouse for your ultimate hifi system. This kit
is your way to get £K 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 aliled to the famous HART quality and ease
of construction. John Linsley Hood's comments on
seeing a complete unit were enthuslastic:- “The
external view is that of a thoroughly professional
piece of audio gear, neat elegant and functional
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 and CD players, or
indeed any other ‘flat’ inputs the power amplifier
may be used on its own, without the need for any
external signal handling stages. 'Slave’ and
‘monobloc’ versions without the passive input
stage and power meter are also available. All
versions fit within our standard 420 x 260 x 75mm
case to match our 400 Series Tuner range. ALL six
power supply rails are fully stabilised, and the
complete power suppiy, using a toroidal trans-
former, is contained within a heavy gauge
aluminium chassis/heatsink fitted with IEC mains
input and output sockets. All the circuitry is on
professional grade printed circuit boards with
roller tinned finish and green solder resist on the
component ident side, the power amplifiers
feature an advanced double sided layout for
maximum performance. All wiring in this kit is pre-
terminated, ready for instant usel
RLH11 Reprints of latest articles
K1100CM HART Construction Manuat

.£1.80
.£5.50

LINSLEY HOOD 1400 SERIES

ULTRA HIGH-QUALITY PREAMP
Joining our magnificent 80 Watt power amplifier
now is the most advanced preamplifier ever of-
fered 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 facillties, class A headphone amplifier, can-
cellable 3-level tone controls and many other use-
ful functions, all selected by high quality relays.
For full details see our list.

KEY 1 ART AUDIO KITS - YOUR VALUE FOR
MONEY ROUTE TO ULTIMATE HI-FI

LINSLEY HOOD 'SHUNT FEEDBACK' R.|.A.A.
MOVING COIL & MOVING MAGNET
PICKUP PREAMPLIFIERS

Modern, ultimate sound systems are evoiving
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 preferred shunt feedback
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 integrated 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 detailed instructions making it ideal for 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 quatity 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 Discrete Component RIAA Phono
Preamp... .£109.58
Factory Assembled and Tested .£159.58
K1565 Matching Audio Grade Power Supply with
potted toroidal transformer and limited shift
earthing system. £79.42
Factory Assembled and Tested..... .£118.42
U1115 Power Interconnect Cable... £7.29

SPECIAL OFFER
PRECISION Triple Purpose TEST
CASSETTETC1DD.

Are you sure your tape recorder is set up to give Its
best? Our latest triple purpose test cassette checks
the three most important tape parameters without
test equipment. Ideal when fitting new heads.

A professional quatity, digitally mastered test tape
at a price anyone can afford.
Test Cassette TC1DD..

DISK-COUNT Classical CD’s

Top quality, Full Digital (DDD) Compact Disks of the
great classical favourites. Like everyone else we
didn't like the idea of paying silly prices for CD's.
After a long search we have now located a source of
top quallty classical recordings at prices that make
you suspect the quality — until you try them! Send for
our list of tities.

Our price only £10.99

CD Roms

Like music CDs these have been overpriced for
some time but with the low prices of CD Rom drives
the muitimedia revolution is with us now. Send
for our list of titles. Most popular up to now have
been “Too Many Typefonts™ with 514 TrueType fonts
along with 393 ATM and lots of others. “Shareware
Overload” with over 6100 programs extending to
550MB and “"Kodak Photo CD Access”. The first two
are only £12.95, the Kodak only £24.

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 want a list sent surface post, or 5 for Airmail
Ordering Iis easy. Just write or telephone your requirements to sample the friendly and efficient HART
service. Payment by cheque, cash or credit card. A tetephoned 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.
OVERSEAS - Please see the ordering Information with our lists.

TECHNICAL BOOKSHELF

Modern Books. Selected to represent the state of the
arttoday.
“THE ART OF LINEAR ELECTRONICS", John Linsley
Hood
Just Out! Hot Off the Press, the definitive electronics
and audio book by the renowned John Linsley Hood
This 300+ page book will give you an unparalleled
insight into the workings of all types of audio circults
Learn how to read circuit diagrams and understand
amplifiers and how they are designed to give the best
sound. The virtues and vices of passive and active
components are examined and there are separate
sections covering power supplies and the sources of
noise and hum. As one would expect from this writer
the history and derivation of audio amplifier circuitry
have an entire chapter, as does test and measure-
ment equipment.
Copiously illustrated this book is incredible value for
the amount of information it contains on the much
neglected field of linear, as opposed to digital, elec-
tronics. Indeed it must be destined to become the
standard reference for all who work, or are Inter-
ested in, this field
SPECIAL OFFER. With each book purchased you may
request a FREE extended index, written by the
Author, exclusively from HART,
0-7806-0868-4 £16.95
Don't forget most of our kits have reprints of articles by
John Linsley Hood that you can purchase separately.
“THE ART OF SOLDERING”, R. Brewster
Absolutely essential reading for anyone who ever
picks up a soldering iron. Written from knowledge
gained in a lifetime in the field, this is the first book
ever solely devoted to this essential and neglected
skill for all electronic enthusiasts. Covers everything
from the correct choice of soldering iron and soider
to the correct procedures to follow with many illustra-
tions and practical exercises.
0-85935-324-3 £3.95

““AUDIO"”, F.A. Wilson, 320 pages. 178 x 111. Publ.
1985.
BP111 “AUDIO" by F.A. Wilson £3.95

“AN INTRODUCTION TO LOUDSPEAKERS &
ENCLOSURE DESIGN", V. Capel, 160 pages. 178 x
111. Publ. 1988

BP256 £2.95

“LOUDSPEAKERS FOR MUSICIANS", V. Capel, 176
pages. 178 x 111, Publ 1991
BP297 . £3.95

“HOW TO USE OSCILLOSCOPES & OTHER TEST
EQUIPMENT", R.A. Penfold, 112 pages. 178 x 111
Publ. 1989.

BP267

Classics from the “Golden Age’

“THE WILLIAMSON AMPLIFIER", D.T.N. Williamson.
In April 1947, Willlamson's power amplifier, using ex-
cellent-quality push/putl output valves, a special out-
put transformer, and a highly filtered power supply,
became an overnight success. The author takes the
reader deep into his design considerations, offering
practicat advice on how to build the units plus con-
clse instructions on setting up the new amp. A cult
classic.

1947, Reprinted 1990. 40 Pages

0-9624-1918-4 £4.95
LOUDSPEAKERS; THE WHY AND HOW OF GOOD
REPRODUCTION, G.A. Briggs

This easy-to-read classic, last revised in 1949, intro-
duces the reader to concepts such as impedance,
phons and decibels, frequency response, response
curves, volume and watts, resonance and vibration,
cabinets and baffles, horns, room acoustics, tran-
sients, crossovers, negative feedback, Doppler and
phase effects, and much more. A provocative survey
of the right questions about sound reproduction

1949, Reprinted 1990. 88 Pages. 215 x 140
0-9624-1913-3

COMPUTER TITLES

“A CONCISE ADVANCED USERS GUIDE TO MS
DOS", N. Kantaris, 144 pages. 198 x 130. Publ. 1992
BP264 . £3.95
“A CONCISE USERS GUIDE TO MS DOS 5, N. Kan-
taris, 144 pages. 198 x 130. Publ. 1992.

BP318 £4.95
“MAKING MS DOS WORK FOR YOU", N. Kantaris &
P.R.M. Oliver, 160 pages. 198 x 130. Publ. 1993.
BP319 £4.95
‘A CONCISE USERS GUIDE TO WINDOWS 3.1, N
Kantaris, 160 pages. 198 x 130. Publ. 1992.
BP325

£3.50

. £6.95

QUALITY
AUDIO KITS
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All Prices
include V.A.T.
Add £3.00 per
order p &p

135 Hunter Street .

Burton - on - Trent J
Staffs. DE14 2ST it
Tel 0283 65435 Fax 46932 EEI4

ELECTRONICS

LT D

SHOP OPEN 9-5 MON-FRI. CLOSED SAT --- OFFICIAL ORDERS WELCOME

E.E. TREASURE HUNTER
P.|. METALDETECTOR
Magenta's highly
developed &
acclaimed design.
Quartz crystal
controlled circuit
MOSFET coil drive.
D.C. coupled
amplification. Detects
10p coin at 20 cm.
Full kit includes

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 uF. it is ideal for beginners
as there is no confusion over the placing of
the decimal point, and it allows obscurely
marked components to be identified quickly and
easily. Quartz controlied accuracy of 1%, large

PCB, handle ® KITINC. clear 5 digit di . i

. . git display and high speed operation
case & HEADPHONES | make it a very useful instrument for production
search coil and testing departments. The kit is now supplied
@ EFFICIENT with a punched and printed front panel as well as

CMOS DESIGN the case, all components and top quality printed PRICE
circuit board. When assembled it looks a really

@ POWERFUL COIL professional job. For a limited time this kit is of- £39.95

DRIVE

® DETECTS FERROUS AND
NON-FERROUS METAL - GOLD,
SILVER, COPPER ETC.

® 190mm SEARCH COIiL

fered at a new low price.

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 ai-
lowed. Safety interlock prevents contact with UV.

KIT790.....cciiiiinnnnen. £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

K815, £45.95
INSULATION TESTER

MOSFET VAR'ABLE BENCH POWER A reliable and neat electronic tester which checks
SUPPLY 25V 2.5A

Our own high performance design. Variable output
Voltage from O to 25V and Current limit from 0 to 2.5A.

ingulation resistance of wiring and appliances etc.,
at 500 Volts. The unit is battery powered, simple
and safe to op Leakag i of up to
100 Megohms can be read easily. A very poputar
college project

@ NO ‘GROUND EFFECT’ ﬁ?&?ﬁﬂk.”:ﬁ%‘&&'ﬂ"ﬁé&?ﬁzi"s%‘uJ rototed KIT444.....oirririnns £22.37
ors indicats Votage and Curt protected
KIT815......cooovemevverirnnnnnes £45.95 5 makes ths supply deal for comstant cunent 3 BAND SHORT WAVE RADIO

g of NICAD cells and batteries. A Power

MOSFET handles the output for exceptional rugged- e e

DIGITAL LCD THERMOSTAT  focc'and relibility. Uses a toroidal mains transformer. e "::3,"’;;3::&:‘;‘:":[;:%‘": ‘;i::”""::
A versatile th using a th probe and i peb‘l' G a ”“c‘g H e
having an Lc d. display. MIN/MAX memories, 10 KIT 769......c.coiviiiiiiiiiniiiiiiiiiieincees oot T bmiebly o ivity. Simple

to 110‘d_ogree§ cglsius. or can be set to read in

to build battery powered circuit. Receives a vast

F y ble upper and lower
switching temperatures allow close control, or alter-
natively allow a wide ‘dead band’ to be set which

with domestic hot water systems. Ideal for green-
house ventilation or heating control, aguaria, home
brewing, etc. Mains px
put. Punched and printed case.

4 CHANNEL LIGHT CHASER

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, Le.d. mimic on @ KITINCLUDES ALL
COMPONENTS, PCB & CASE

front panel. Switchable for 3 or 4 channels. P552

ULTRASONIC PeST SCARER

can result in substantial energy savings when used Keep pets/pests away
from newly sown areas,
d, 10A SPCO relay out-  fruit, vegetable and flower
beds, children’s play areas,
KIT 841 .......................... £2995 patios etc. This project
produces intense pulses of

ultrasound which deter
A 1000W per channel chaser with Zero Volt Switch-  yigjting animals.

® COMPLETELY

number of stations at ali times of the day.

KIT718...oiiiiiiiinnns £30.30
DIGITAL COMBINATION LOCK

Digital lock with 12 key keypad. Entering a four
digit code operates a 250V 18A relay. A special
anti-tamper circuit permits the relay board to be
mounted remotely. ideal car immobiliser, operates
from 12V. Drilled case, brushed aluminium keypad.

KIT840........ccoviirinrene £19.86
PORTABLE ULTRASONIC
PEsT SCARER

A powerful 23kHz ultrasound generator in 8 com-
pact hand-held case. MOSFET output drives a spe-

output socket. Suits Rope Lights, Pin Spots, Disco, cial sealed transducer with intense pulses via a spe-
and Display lighting. ® EFFICIENT 100V LNL?&AD&BSLE U o) ‘“.’:’" 3 gve il M frehndion s
KIT833....coiiveeiireeee £32.13 TRANSDUCER OUTPUT special setting up.

© LOW CURRENT DRAIN ® UPTO 4 METRES KIT842........ccovvininnnnn £22.56
SUPERHET LW MW RADIO el
At last an easy to build SUPERHET AM radio KlT Ref 81 2 £1 4 81 LlG HT RlDER DlSCO LlGHTS
kit. Covers Long and Medium waves. Buift in TR = 21 I . A six channel light driver that scans from left to
loudspeaker with 1 Watt output. Excell sen- right and back continuously. Variable speed con-
sitivity and selectivity provided by ceramic IF fii- trol. Up to 500 watts per channel. Housed in a
ter. Simple alignment and tuning without special |0N |SER plastic box for complete safety. Built on a single
equipment. Supplied with pre-dritled transparent . . . . ) printed circuit board.
front panel and dial, for interesting see-through A highly efficient mains p ] lon G that clears the air by KlT 560 £22 41
appearance. neutralising excess positive ions. Many claimed heatth benefits due to theioniser 'Y 1 MM ecccccescaesnsnnsscicss .

removing dust and pollen from the air and clearing smoke particles. Costs virtually
KIT835....cccccccrirrrrrciins el e e e R LIGHT RIDER

KIT 707 .eeeeeeeeeeeeeeeee e seee e eeeeee e e £17.75 9-12V CHASER LIGHTS
f v?rvopgusl;rr;!roclecptsheﬁmfks up vibrations by A;'Iow I;;; D(f: v o evg-to;e‘ndhtvp:echw

v ights betwee

means of a contact probe and passes them on to a BAT D ETECTO R 5 :'..ﬁ’?s, T;:‘ k?t' .:n:u::ﬁ‘.d 'w?th 'gs le.d.s bu’;
pair of headph or an amplifier. Sounds from An excellent circuit which red | d freq ies b 20 and 100 kHz by adding power i [ ible to drive

h,

9 nd sp
walls can be amplified and heard clearly. Useful

h travelling through to the normal (human) audible range. Opoyat‘ingra

ther like a radio receiver tl
of i Akl

] it is p
he circuit  filament bulbs for a larger brighter dis;:vlavL V;ry
n dell .e.d.s

allows the fistner to tune-in to the q gto Bats popular with car and
for g and nosey is fascinating. and it is possible to identify various different types using this project. can be randomly positioned and paired to give
parkers! Other uses have been found in industry for vibration monitoring etc. twinkling effects.
KIT740.........cccceevennen. £19.98 KIT814..... e £21.44 KIT559.....cccovvvvcerinnnen £15.58
HAMEG HM203-7 20 MHz EDUCATIONAL BOOKS & PACKS E
DUAL TRACE OSCILLOSCOPE DC MOTOR/GEARBOXES
& COMPONENT TESTER ADVENTURES WITHELECTRONICS | | | | o 1o ot g
m;vnnfggp:'isnl;egnﬂl‘iz\g ggﬂoggvf&tdgsﬂl- schools. Very well illustrated, ideal first book for age 10 m:.c"z'f% iﬁm:l'. s;?a::v:éc:: X
Sharp bright dispiay on 8 x 10¢m screen with internal 3’:;#;:%‘2‘,’.,"32;.2;‘:‘,’2{33‘5? ‘.;’:;‘.1"::.’3 £6.99 Hith 15-4.8V. DC motor. 6 —

graticute. A special extra feature is the built-in com-
ponent tester which allows capacitors, resistors, transis-
tors, diodes and many other comp to be checked
The quality of this instrument is outstanding, and is sup-
ported by a two year parts and labour 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.

£362.00+ £63.35 VAT | cjudes FREE

(Cheques must be cleared) Next-day delivery

FUN WITH ELECTRONICS

An Usborne book, wonderfully illustrated in colour. Com

ponent pack allows 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 £2.956

ratios can be set up.
Small type MGS....£4.77
Large type MGL....£6.68

STEPPING MOTORS

For computer control via MD36Y - standnrdzg

d 4 pole polar steps perrev.......
drivers
MD38 - miniature 48 MD200 - miniature 200
SLOPS POr rev........... £9.16 stepsper rev....... £17.10
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GENT

ELECTRONICS LT D

Teach-In '93

MINI LAB KITS

ALL COMPONENTS TO ASSEMBLE
THE EPE MINI LAB.

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

Full set of reprints ........cccccoeevveveeenennnnee. £4.60

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.........cvcereverreenns £114.99
or lessthep.cb.
ML2, ML3, ML5, ML6 at................. £104.99

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

KIT ML1 MINIILAB P.CB. + all components
inclusive of breadboard for

Part 1 (Nov. '92).....ccccomvrerrrrrrrrrnenn. £49.95
KITML2 All Components for Part 1 less

o] MR L S £39.95
KIT ML3 Power Supply components........... £19.95
KIT ML4 Transformer unit.............cc.ococveuneee. £21.45

KITML5 L.E.D. Voltmeter, signal
generator, audio amplifier and

510938 1 [111]] P et e AR i S R £33.95
KIT ML6 Logic probe, display, radio
U E T e s e e T £17.95

(Note: batteries not included)
All prices include VAT, Add £3.00 p&p.

Tel: 0283 65435 Fax: 0283 46932

GENT.

ELECTRONICS LT D

Teach-in ‘93

MICRO LAB KITS

ALL COMPONENTS TO ASSEMBLE
THE EPE MICRO LAB.

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

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

Full MICRO LAB kit including PC Board,
EPROM, PAL, & Manual.

AUGE].. BN S e LY L £149.95
(Also available less PCB etc. if required).
Full set of reprints.........ccocoonecnecvneenennee £3.00

BUILT & TESTED

Full MICRO LAB AS MIC1 (above)
MICTBE. . e e L £179.95
Professionally assembled, inspected,
cleaned and tested. Full back-up service,
spares, etc available.

All prices include V.AT. Add £3.00 p&p.
Tel: 0283 65435 Fax: 0283 46932
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ESR ELECTRONIC COMPONENTS
Station Road, Cullercoats,
Tyne & Wear NE30 4PQ
Tel. 091 251 4363 Fax. 091 252 2296
740500 £0.14 2N1613 €031 SIST BDS34  £0 — SLDERWG il aidrell ks
2 - .47 CA3NE & Antex Sold I
e A 317 €026 BC2o4C £0.72 BDSI  £048 CAp.  fo2s  MI2wan oo SANEL | CNCooUerBIUOSOR — 6093
; 2N1893  £0.29 BC206B £0.72 BDS536  £0.65 CABS5S £0.22  Clswan €818 cldecSlugiioR T 1€0.9€
740503 €014 2N2218A €028 BC207C £0.72 BD646  £0.62 CAT4ICE  £0 G 18Wan BNC CrimplPlug SOR| ' (£0.68
74504 £0.14 2N2219A £0.26 BC208 €072 B 087 Caze’ct £039  CS17wan e BNC Cimp Plug 75R  £0.68
740505 £0.14 IN2222A £018 BC20SA €072 8DES0 €053 CA046  £0.37  XS2swem a4 BNC'Soldey Skt £€1.08
740508 £0.14 2N2646  £0.80 BC212  £0.08 BD7J07 €042 CA3080 £0.72  ST4Stand £2.97 BNC Chassis Skt £0.80
740809  £0.14 2N2904A £0.25 BC212L  £0.08 BD8O7  £0.80 CA313 £0.98  35Wan Gas iron £11.58 PL259 5.2mm £0.68
74L510 £0.14 2N2905A £0.23 BC212L8 £0.08 BDX32 £1.78 CA3130E £0.98  ‘Gascat Gaslron £16.26 PL25811mm £0.62
7418107  £0.23 2N2907  £0.20 213 £0.08 BDX33C £0.49 CA3140 £0.56  Low Cost 15 Want lron £3.93 RND UHF socket £0.68
7415103  £0.21 2N2926  £0.16 BC213LC £0.08 BDX34C £0.50 CA3240 £1.22 Desolder Pump £3.00 SOR UHF socket £0.45
74511 €017 2N3053  £0.27 BC214  £0.08 BDX53C £0.47 ICLI621 €170  Antistatic Pump £4.30 F Plug RGS8 £0.30
7405112 £0.21 4015  £0.31 2N3054  £0.90 BC214L  £0.08 BDX54C £0.50 ICM7555  £0.43  22SWG 0.5Kg Solder £7.20 F Plug RG6 £0.27
7408113 €021 4016  £0.18 2N3055 £0.62 BC2378 £0.09 BF180 €0.31 ICM7556  £0.96 18SWG 0.5Kg Solder £6.60 N Plug RG8 £1.60
7405114 £0.21 4017 £0.27 2N3440 £0.60 BC238C £0.09 BF182 £0.31 LM301A £0.25 1mm 3 yds Solder £0.62 N Socket RG8 £1.40
74812 f014 4018  £0.27 2N3702 £0.09 BC239C £0.10 BF185 £0.31  LM34BN - £0.31 Desolder Braid £0.87 8NC Crimp Pliers £15.50
7408122 fom 4019 £0.18  2N3703  £0.10  BC251 €013 BF194 £0.19  LF35IN £0.36 .
7408123 fgom 4020 €0.;  2N3704  £0.10  8C252 €013  BF135 €019  LF353 £0.41 PCB EQUIPMENT
7403125 f£o21 4021 €031 2N3705 €010 8C2618  £0.24  8F244 £0.35 '-Mg“" £0.27 UV EXPOSURE UNIT 67.38
7405126 foz1 4022  £032 2N3706  £0.10 BC2628  €£0.24 BF257 £ LMar7 £2.67 3 |
78051 4023  £016 2N37TN €144 8C2678B  £0.30 8F259  £0.33 LM3BON  £1.12 ST IDEVELORINGITRAY £1;36
usyfo1e 08 B N2 s BC07 010 BFa  fosa LM £270 PHOTO RESIST AEROSOL SPRAY (100m) £3.90
sz ooz Q000 goas N33 €179 8CI08 oo eFs  cosa  LM3se £0.48 FERRIC CHLORIDE CRYSTALS (0.5Kg) £2.45
T3 I8 Lo2s  eose 2N3BIS €040 BC327  £010 BFa23 £33 LM3BT  £1.60 ETCHIRESISTIREN £0.72
7418138 fo24 4027 €018 2:3820 £0.66 BC328 £0.10  BF451 £0.19 wagg: gg-;g PCB POLISHING BLOCK £1.84
AR G 4m o aa @i s gk ow S8 LNOL RE sesomoeremos | sweososso
4 £0.25 b g 3 - mm x 25mm g mm x 601 Y
TSt S0 oo gony 2NIe  £010 BCiac €013 8PGI  £02 sy (o2 64mm x 95mm £080  175mmx 42mm R
b 4031 £070 2N4036  £0.31 BC441  £0.40 BFXB4  £0.31 ; 64mm x 431 mm i
7as147 €128 5031 INS296  £0.67 BC461 €040 BFXBS €032 L magie  £270 58 ammrgimm £5:28
25148 €070 o3 958 ongd1  Fols7  BCae3  f029 BFYsO  fozs  LM3NS  E2.70 LA 1500 2ocmpx?ommipcludes
74515 €014 4030 030 2N6107 €060 BCAIB €032 BFYS!  £0.26 MGCs e ok 23T Eliny | uptiag platoltinosts £7:36
745151 €025 3 ACI26 €030 BCA79  £0.32 8FYS2 028 penos  £0.36 o e 0 COFFER BOARDI(GREILIS)
748153 fo2s 4040 L9029 Jei% (0% BGaso  foz2¢  BS107  fo21  NES! e 58 RIS oL LT R S8 B 00/ 6 Omm 0199
7008158 €070 4047 co3p ACIZB  £028 BCS16 €022 BSII0  £0.21  Nesow  Loay 11 0mmp220me E1.38
Jesies foze 2 £02 AGEH DI Boa1s  fozo Bswes  fyas NEelN  £0.47 PHOTO RESIST BOARD PHOTO RESIST BOARD
745156 €036 4oy 028 aC188  £037 BC527  £020 BUI26  £170 Nses:  Loce s o W(SERibre) (Paper)
74(S157 £025 4046 ey ACY!? €384 BC528 €020 BU205 182 TBAI205  £0.50 Saxd £0°66) 3 xar £0.67
74158 €026 4047 fo25 AD149  £1.67 BCS37  £0.20 BU20BA £1.73  TaAB10S  £0.68 3515 £1.62 47 x6 £1.24
7415160 €032 4048 o7 ADIS1  £092 BC546C €008 BU32A £180 TgAS20M  £0.39 A B £2.09 4 x8 £1.68
7405161  £032 4oa8 coz0 ADI62  £0.92 BC547C  £0.09 500  £2.32 TDA2030 €138 ORx'C £2.4 8"x10 £4.63
7405162 £032 4980 coa9 BCIO7  £014 BC548C  £0.08 BUSOBA E£1.76  TLOE) £0.35
7418163 £032 4959  e9ae BCI07B  £015 BCS43C  £010  BUS26 224 TL082 £0.42 CAPACITORS SWITCHES
7415164 £0.26 4052 £0.25 Bgl 08 £0.13 BCS50C £0.08 BUB0E £€1.36  TLO64 £0.46 Ceramic Mini Disc 100 & 63V 3amp 250v 6.4mm ¢ mounting
TUSI6S 048 4053 €025 BCIGSC fods  BCSSIC €008 IAFSE0 160 Liomch boms  1ebime €66 POk e
50" i . i TL072 : f - 1
rasin A BCl0s  £O17 BCoseC  foo8 IAEN4Q  £183 Tngdg: £0.48 e ore e g:glgggfg foe
4LS174  £024 4060 €048 pcyi4 k : - 1 £€0.33 10n & 12n £0.07 DPDT Toggle £0.68
ZaS1e €024 4063 €029 Bene D041 DoaSdR 00 MuNIOI6 £211 TLOBICP  EO.34  poiystyrene 160V 5% 47pF 10 10nF DPDT CO Toggle £0.76
JSi% £026 4066 €018 BCile €041 BCS3® €021 MI0) €182 UATH £0us 47p-2n2 £0.09. 2n7-10n £0.12 DPDT CO Toggle
TeSis2 €042 4068 €016 B35 f038  BCedo  Fom  MIEIO foe INes  Eyoe RO ae 0POT CO T i
;:tg} 53 [fo24, 4065 | €020, BCIRA £036 BCYI0 O  MPSad foua nerse  caes Plug  Socket (b-aseg ? w‘l‘i’f"’ £1.20
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CHART

It’s many years since we gave away a wall chart. At one time these were
often part of the magazine, usually carrying semiconductor data of one
type or another, but these days this is rather pointless as many suppliers
give all the necessary information in their catalogues. We have, however,
recently been asked for the various electronics formulae in an easy to
refer to form and the wall charts seem to meet this need rather well. Next
month’s issue will also contain a similar chart which gives more useful
formulae.

The charts also provide a nice back-up to Calculation Corner which has
proved to be a very popular series. It still has another seven parts to go so,
as you can see, it will cover quite a lot of ground. We hope you find both
the series and the charts helpful either for “revision” or as in introduction
to circuit calculations.

DIGITAL CAMERA

This month’s major project is also a bit different being a CCD TV
Camera. Once again it is many years since a TV camera has been published
and nowadays the ability to interface to a PC adds a new range of possible
uses. The cost of this project can be kept down by using a slightly
sub-standard CCD chip and a “‘second-hand lens”.

The *“Frame Grab” interface gives you the ability to get pictures into a
computer where they can be modified, coloured, saved to disc, printed to
paper, etc. So, not only is this an interesting and useful project in its own
right, it can also greatly expand the versatility of a PC.

We have a number of other unusual and (for the hobbyist) innovative
projects lined up for the next few months so keep reading these pages.

SUBSCRIPTIONS BACK ISSUES

Annual subscriptions for delivery direct to any
address in the UK: £22. Overseas: £28 (£45.50
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.

REVIVING THE
VALVE SOUND

Certain back issues of EVERYDAY ELECTRONICS,
PRACTICAL ELECTRONICS and EVERYDAY with
PRACTICAL ELECTRONICS (from Nov ‘92 onwards)
are available price £2.20 (£3 overseas surface mail)
inclusive of postage and packing per copy — £ sterling
only please, Visa and Access (MasterCard) accepted,
minimum credit card order £5. Enquiries with remit-
tance, 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 8817489. in the
event of non-availability one article can be photostatted
for the same price. Normally sent within seven days but
Pplease alfow 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, Aug & Sept 91
Everyday Electronics, and can only supply back
issues from Jan 92 to Aug 92 (excluding Mar 92)
of Practical Electronics. Dec 92, Jan, Feb and
March 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 £6.95
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 £56. 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 incorporation
or modification of designs published in the
magazine. We regret that we cannot provide
data or answer queries -on articles or
projects that are more than five years old.
Letters requiring a personal reply must
be accompanied by a stamped self-
addressed envelope or a self ad-
dressed envelope and international
reply coupons. Due to the high cost we
cannot reply to overseas readers
queries by Fax.

All reasonable precautions are taken to
ensure that the advice and data given to
readers is reliable. We cannot however
guarantee it and we cannot accept legal
responsibility for it.

COMPONENT SUPPLIES

We do not supply electronic 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 country;
overseas readers should check local laws.
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constructional Project =

SMART KEY
IMMOBI/LISE

NICHOLAS WATKINS

A simple but very effective car
immobiliser. The unit is difficult to
fool and has built in prevention for
“hot wiring” the vehicle.

stolen every 15 minutes. Living in an in-

ner city area, you have a | in 10 chance
of having your car stolen. Auto crime ac-
counts for nearly 30 per cent of all nation-
wide crime.

With statistics like this, it makes sense to
install some sort of car alarm/immobiliser.
Commercial anti-theft devices can range
from £10 to £1000. Top of the range
devices feature sophisticated micro-proces-
sor control with anti-scan circuitry, (due to
devices available to thieves which send out
a high speed random bit “‘scanning™ pat-
tern). Also a changing encryption pattern is
used — where each time the alarm is set
the deactivate code changes.

The design featured here, is a coded
“Smart Key” Immobilisier, which features
anti-scan circuitry; fuel pump cut-off; igni-
tion cut-off and a facility which prevents
“Hot Wiring” (Bypassing the keyswitch
with jumper leads).

This design is also suitable for
boats/lorries/vans, the only ammendment
required being a suitable voltage relay i.e.
24V for lorries.

IN THE the U4l approximately 25 cars are

short circuit across pins one and two and a
pre-determined resistor across pins three
and two. See Fig. 1. Various values of RI
can be used - see Fig. 2.

When the key is inserted into the socket,
the circuit positive supply is made “live™
(Fig. 3). This starts capacitor C3 charging

via resistor R8. When the voltage across
C3 reaches the level set by resistor R9
and resistor R11 (i.e. + Ve/2) the op.amp
saturates and goes high, switching transis-
tor TR2 on (resistor R12 limiting current
drawn by TR2).

With TR2 on, the gate of thyristor CSR1
is held low and cannot now be turned on.
Thus if the thyristor is not already on
it CANNOT be turned on whatever the
value of resistor RI, hence providing the
anti-scan circuitry i.e. a variable resistor
(potentiometer) cannot be attached and
just varied until the thyristor latches. To
Reset, the smart key must be removed and
C3 given time to discharge before the key
can be re-inserted.

CIRCUIT
DESCRIPTION

The heart of this design is the Smart Key,
which has three *‘useful” connections. A
;> 9 WAY ‘D TYPE SOCKET S WAY D TYPE PLUG

AL ] — W OWINDOW COMPARATOR /1
=)
2 2 -O+VE SWITCHED

‘ . O +VE PERMANENT
| M PO
A i A
[ ] r CIRCUITRY
I /

SMART' CODED KEY
|

EELLLLE

(NB. FOR CLARITY, ONLY 5 OF THE 9 PINS ARE SHOWN)

nzé v

+Vs
(m + RZ)VS
A3
( R4 + RS )Vs
R3+ R4+ R5
RL I
v R5
[ Vs (m3rRas RS)VS
RS Vi
, V1 must be between V,
ov andVj

L =S

Fig. 1. "Smart Key " connections using a 9-pin D-type plug and

socket.
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Fig. 2. Calculation of resistor values for R1 to R5. This allows

various values of R1 to be used.
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Fig. 3. Complete diagram of the Smart Key Immobiliser. R1 is housed in the "key "

The smart key resistor Rl forms a poten-
tial divider circuit with R2. This value is
fed into the window comparator ICla and
IC1b, with high and low reference values
set by resistors R3, R4 and R5.

If the input value falls within the set win-
dow, then ICla and IC1b outputs will be
low, hence transistor TR1 is off (TR1 ac-
ting as an inverter) With TR off, the input
to the tryristor CSR1 is high through resis-

tor R7. Note: this is assuming that TR2 is
off, i.e. time lock-out has not occurred.

When CSRI1 receives a gate signal, it is
forced into conduction and hence activates
relays RLA and RLB. Diode D3 is in-
cluded to stop the relay coils back e.m.f.
destroying the thyristor.

With CSR1 off, there is no bias voltage
for transistor TR3 so it is also off — allow-
ing current to flow through resistor R14
to supply the flashing l.e.d. D4, signifying
immobilisation. When CSR1 turns on the
cathode (k) becomes high, turning on TR3.
With TR3 on, R14 is shorted down to

normal closed (n.c.) and normal open
(n.0.) contacts on the relays RLA and
RLB. See Fig. 4.

Note: If while the car is immobilised,
the thief tries to use connector leads to
bypass the keyswitch and make the ignition
coil/fuel pump/starter motor *live* then he
will effectively be shorting the battery out.
This means that an in-line fuse MUST be,
installed in the battery + Ve side — See Fig.
7. If this condition is realised, a very large
current will be drawn hence blowing the
fuse very quickly — and causing negligible
damage to the cars wiring due to the very

**ground™ hence turning off D4. small time involved.
Resis For the more adv;nlurous, here are two
31 " RtZOI'S 2k2 (2 off) | see Fig. 2. IMMDBILISA TION novel ways of disabling a car:
R3, R4, R5 680 (3 off) } and text _There are a number of ways of immobi- 1 — Carburettor with auto choke: By
R6, R12 lising a car, these include: 1 - Disable removing the voltage supply from the
R13 4k7 (3 off) Starter Motor; 2 - Disconnect Ignition heater element on the autochoke, the but-
R7 6k8 Circuit and 3 - Disconnect Fuel Pump  terfly flap will never open fully — hence
:g R11 }go"z " SH@P Circuit (if applicable — some cars have causing an excessively rich mixture, which
R10 11\)\(( off) ALK engine driven mechanical fuel pumps). will cause the engine to cut out and not
R14 1K These functions are achieved by using the re-start.
All 0-25W 5% carbon film ©>9®
Capacitors
C1 10p axial elect. 26V
C2 Ou1 ceramic THIS FUSE MUST
c3 4u7 radial elect. 25V 08 LA
Semiconductors ' '} SO N
D1,D2 1N41 ?{8 signal diode N —— SWITCH
(2 oft)
D3 1N4007 1A 1000V rec. ® s fei
diode OBILISER
D4 5mm flashing red |.e.d. Lr l_r "RELAYS
TR1to TR3 BC337 npn silicon
transistor (3 off)
CSR1 TIC106D 400V 5A RLAY RLB! ANT!- HOTWIRE ~
thyristor sl 5 LINK
1C1 LM324N quad op.amp -
g !
Miscellaneous cAR |
RLA, RLB 12V 30A car relay gk gl e
SK1/PL1 9-pin D-type plug and —.I_—
s socket (see text) Ssgmg;
tripboard 0-1 inch matrix, size 31
holes x 17 strips; ABS plastic case, size ""E:] l—°0371;ur
160mm x 90mm x 55mm; 14-pin Y
d.i.l. socket; in-line fuseholder, with 30A CONTACT
fuse; small dashboard plastic box for iy R \ ot
“smart key”’, size to choice; l.e.d. mount- ? | iGNiTioN
ing clip; 5-core screened cable; auto BWATOR N0
connecting wire; fixing nuts and bolts; l
solder etc
L YR e WRAS A

Approx cost
guidance only

£13
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Fig. 4. Wiring of RLA1 and RLB1 to disconnect the starter solenoid, fuel pump and
ignition circuit.
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PLUG
PLUG
SOCKET
O O SOCKET

bemed

Fig. 5. Using a DIN, or an insulated jack, connec-

tor in place of the D-type plug and socket.

2 — Fuel injection with fifth injector
for cold start/acceleration enrichment. By
feeding the fifth injector (4-cylinder en-
gines) with battery + Ve (viu « diode) the
engine will very quickly flood with excess
fuel, cut out and not restart (until the
fuel has evaporated which can take some
hours!)

It should be pointed out that in vehicles
still under warranty that adding or modify-
ing the vehicles’ wiring or electrical/fuel
systems can invalidate such warrantees.

SOCKETS

It cannot be stressed enough that the
more unique the installation the longer it
will take the thief to fathom it out.

One of the easiést ways to do this is to
change the smart key socket type and con-
figuration. This design is based around the
9-pin D-type plugs and sockets.

Note since only three connections are
used, there are many different possibilities
available. For example, see Fig. 5. It is

number of pins than three, so the dummy
pins present another source of confusion to
the would be thief.

CONSTRUCTION

Construction of the smart key immobil-
ser is based on a circuit panel made from a
piece of 0-1 inch matrix stripboard, size 17
strips by 31 holes. The topside component
layout and details of breaks required in the
underside copper tracks is shown in Fig. 6.

Construction of the circuit board should
commence with the insertion of the wire
links and the i.c. holder for ICI. This
should be followed by the resistors, diodes
and capacitors.

Finally, the transistors and thyristor
should be soldered in place. Before
soldering the transistors and CSRI in
place, double check that the devices are the
correct way round. Also, double check the
polarities of the diodes and the two
electrolytic capacitors Cl and C3.

A fuse of approximately 30A must be

and the relay/circuit (+ Ve) connections. See
Fig. 7.

CASE

Case size is unimportant, the relays can
be mounted inside or outside the case. For
ultimate security it would be worth mount-
ing the relays inside the case, connect all
the wiring, then fill the box with potting
compound — making the unit waterproof
and tamperproof.

However, the socket MUST BE
MOUNTED AWAY FROM THE MAIN
UNIT e.g. on the dashboard or say in the
centre console. The main unit should be
mounted in one of the least accessible
places in the car e.g. deep behind the
dashboard. Remember, the easier it is for
you to install the unit, the easier it will be
for the thief to find it!

The deterrent — a flashing l.e.d. which in-
dicates the car is immobilised, should ob-
viously be mounted in a visible place in the
car. For instance, this could be in the dash-

possible to select connectors with a greater fitted between the battery positive (+ Ve) board by the front windscreen. O
v - - = - = L Fig. 6. (left) Stripboard layout and wiring for
SoaRY et ! + Rewy  the Smart Key Immobiliser. All wiring to
: Bleh = alok o the car must be heavy duty car type
° d & R CSR1 wire and employ grommets where it passes
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At last, a fully functional upgradeable
PCB CAD system to suit any budget.
Substantial trade-in discounts are
available against other "profess:onal v
PCB design packages ...

... call now for details.
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A roundup of the latest
Everyday News from the
world of electronics

YOUNG INVENTOR

The 1994 Duracell Science & Technology UK Schools Competition is up and
running for the second year and registrations are expected to excced last year’s
figure of 1000. In the first instance students are invited to submit a written entry
form giving details of an original battery-powered invention or device by 15
March 1994. Of those entries, 75 will be selected for final judging, at which point

DRY CELLS
AGAIN

Our thanks to reader Jon Aldridge from
Purley who has sent us an advert that
has appeared in the American magazine
Popular Science for a few months. The
advert is from Rayovac for their Renewal

the devices themselves must be submitted. Ownership of the devices remains

with the students.

Designed to link directly into the
national curriculum for science and
technology, the competition aims to
encourage 15 to 17 year-olds to pursue
these subjects into further education and
beyond, by showing science and technol-
ogy can be both fun and rewarding.

Professor lan Fells of Newcastle
University and one of the panel of
judges said, “‘By challenging students to
use their skills in a creative and
practical way, this competition is
giving secondary science and technol-
ogy education a wonderful boost.”

PRIZES

This year the prizes have been in-
creased. The five first prize winning
entries will receive £250 for the student,
or team of students, and £1,000 for the
school. Ten runners up will receive £50
for the student or team and £250 for the
school. Of the five first prize winning
entrics, the device showing outstanding
imagination and creativity will win, for
the student or team of students and
their teacher, an all expenses paid trip
to the USA.

Last year, Leo Currie of Hilpark
Secondary School, Glasgow, who sub-
mitted an automatic bath filler which
filled a bath to a preset level and
temperature, won the coveted USA trip.
Leo said, “Inventing gadgets is enor-
mous fun. I was really excited to win
the competition and to travel to the
USA. The competition is a great idea
because, as well as being fun and giving
you an opportunity to win some money,
even if you don't win, the work still
forms part of your exam course work."

Heads of Science and Technology
Departments in all UK secondary
schools and sixth from colleges have
been mailed with an information leaflet.
On registration for the competition a
resource pack is mailed and up to ten
entries per department will be accepted.

Mike Amos, Duracell’s Director of
Human Resources for Europe said
“Duracell was delighted with the
interest the competition attracted in its
first year and we hope to increase the
registrations above the 1000 received
last year. Duracell is aware of the
necessity to encourage students to
pursue science and technology into
further education. To maintain any
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country’s research base and to enable
its industry to keep up to date in a
highly competitive world, an adequate
supply of people with specialist scien-
tific and technical skills is essential.”

So come on kids get inventing!

ROBERTS RADIO OOPS!

We must apologise for putting the wrong price
against the excellent 4 Band Radio - the R309
from Roberts Radio — mentioned last month.
The £17.99 price tag betongs to the RP3 model
which is an f.m., l.w., m.w. portable in a simi-
lar style case to the R309 shown iast month.
The highly specified R309 in fact costs £54.99,
we apologise for any inconvenience caused to
readers.

Roberts Radio Co. Ltd., Dept EPE, 127
Molesey Ave., West Moseley, Surrey, KT8 2RL.

battery system, this is a recharging system
for the Renewal alkaline batteries.

Rayovac say that their cells can be
reused up to 25 times or more with-
out problems caused by *“old-fashioned”
rechargeables — presumably they mean
NiCads. The Renewal batteries also hold
their charge for up to five years which
makes them suitable for applications like
powering clocks where NiCads cannot be
used.

So much for the UK battery manufac-
turers claims that it should not be done,
our Dry Cell Charger (Sept '91) and the
various commercial chargers now available
make it possible and the idea now ap-
pears to have the backing of a major US
battery manufacturer. If the UK manufac-
tures go on burying their heads in the
ground surely they will soon be loosing out
heavily.

The Ultimate Phone!

For the business man who has
everything - the [/nmarsat M
portable terminal called the Saturn
MiniPhone provides world-wide
communication. Claimed to be the
worlds smallest satellite telephone
for voice, fax and data communica-
tion the complete unit is housed in a
9kg briefcase.

It can operate on any power source
from 10 to 34 volt d.c. or 90 to 276
volt a.c. The operation of the ter-
minal is similar to a mobile telephone,
where all functions are handled from

keypads on the handset.
Full operational flexibility is
provided by integration of the

antenna and the radio-frequency
electronics in the detachable
weatherproof lid. This allows easy
remote loaction of the antenna. A
three-metre cable is included in the
set, but by the use of an extension

cable the antenna can be placed up to 100 metres away.

Providing worlwide contact from places without ordinary communication services,
the unit can be helpful to rescue units in disaster areas, mineral and oil exploration
crews, field engineers and construction contractors, foresters, newspaper and radio
reporters, as well as business people on the move.

The services provided are digitally coded voice, fax at 2400 bits/s and data com-
munication at 2400 bits/s by means of an R§232 Hayes-compatible PC interface.

Inmarsat M provides advantages over the now congested Inmarsat A system as to
both availability and price for voice communication. The capacity of Inmarsat M will
be more than five times that of the Inmarsat A system, and traffic charges for In-
marasat M can be lower than those for international telephone calls from hotels. The
Saturn MiniPhone is available from ABB Nera Satellite Division (Dept. EPE), PO Box

91, N-1361 Billingstad, Norway.
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SMART
SECURITY

X-SECURE, a UNIX Security Card
(USC) which allows users to protect their
personal workstation from access by
unauthorised persons has been intro-
duced by Orga Card Systems UK.
Standard UNIX log-in procedures are
replaced by a PIN (Personal Identification
Number) check and authentication of the
chip card by the system. The functions of
the application environment which are
relevant to security can be protected by
means of an access protection using the
USC.

Paul Hill, Marketing Director for Orga
said: “The Smart Card is an ideal authen-
tication medium for UNIX systems. It
provides the user with a mobile key which
can only be used by one person. Even if
other people know the PIN, only the cur-
rent owner can use the card. In addition,
the same Smart Card can also have other
functions such as a company ID card, a
key to the building, a payment card in the
canteen, an 1D card for the telephone and
asa key to EDP.”

Orga Card Systems (UK) Ltd., Dept
EPE, Nobel House, 6 Greys Rd., Henley-
on-Thames, Oxfordshire, RGY IRY.

SERVICE!

The Edition 18 Catalogue of Techni-
cal Books has recently been published
by Mauritron Technical Services, The
catalogue lists everything from a CB
Radio Circuits Manual through diagnos-
tic PC software to Military Surplus serv-
ice data and even a Telephone Code
Location Guide - look up the dialling
code and it tells you the town.

If you want unusual servicing informa-
tion — or any service information come
to that — then this might not be a bad
place to start looking.

Mauritron Technical Services, Dept
EPE, 47A High St., Chinnor, Oxfordshire
0OX9 4DJ.

SOLDERING ON

Be quick and you can just catch this special offer on the SK5 soldering
Iron Kit from Maplin. If you are new to electronics this month's Techniques
article covers soldering, if you are an "‘old hand’ this might offer a good
opportunity to upgrade your presentiron.

The kit comprises the 17W 240V, Type CS soldering iron for light
electronic work, a soldering iron stand type ST4 with tip cleaning sponge
and a coil of solder. All neatly packaged with full instructions on how to use
the iron plus some additional hints on

the art of soldering.

The present reduced price is £11.95
including VAT but this special offer
end on Feb. 28th 1994,
Available from Maplin stores nation-
wide or by mail order from Maplin
Electronics, (Dept EPE), P.O. Box 3,
Rayleigh, Essex, SS6 8LR. Tel. 0702
554161.The order code for this kit is

price will

FYB8Y (CS Kit SK5).

FREQUENCY
COUNTER/FINDER

A high sensitivity pocket sized fre-
quency counter/finder has been intro-
duced by Quantek Electronics. The
model FC2000 is capable of measuring
frequencies from IMHz to 2-4GHz.

Conventional frequency counters
typically have a specified sensitivity of
10mV, the sensitivity of the FC2000 is
less than ImV between 10MHz and
850MHz and is typically 225uV at
150MHz, this enables the FC2000 to be
used for measuring transmitted radio
frequency signals as well as for
laboratory bench measurements.

The compact and rugged design of
the FC2000 makes it ideally suited for
use by field service engineers, other
users include radio amateurs, scanning
receiver owners for frequency finding,
and counter surveillance operatives.

The FC2000 costs £119 plus £5 post
and packing and is available direct from
the manufactures Quantek electronics,
Dept EPE, 3 Houldey Rd., Birmingham
B31 3HL.

EXHIBITIONS

Two dates for your diary:
National Computer Shopper Show, March 24 to 27th at the NEC Birmingham.
Spring All Micro Show, Radio Rally & Electronics Fair, April 16th. Bingley Hall,
Staffordshire Showground, Stafford.

There have been two Computer Shopper Shows a year recently with a claimed annual
attendance of over 60,000 visitors, with the newly launched National Computer Show
now taking place in Birmingham, to meet the demand in the Midlands, that figure is
expected to rise.

For further details contact the organisers Blenheim, Exhibitions and Conferences
Ltczi., Dczpt EPE, 630 Chiwick High Rd., London W4 5BG. Tel: 081 742 2828, Fax: 081
742 3182.

The AMS (its short for All Micro Show, Radio Rally and Electronics Fair) is in its
sixth consecutive year at Bingley Hall. This is the first Spring Show following requests
by both traders and the public.

Last year's Autumn Show saw over 70 trade stands covering the computing
spectrum, including - PC, Amiga ST and Atari 8-bit; plus accessories, software, books,
components, shareware, media, hardware, radio, satellite and a huge electronics bring
and buy stall.

The entrance price has stayed the same, at £2 from the very first show 7 years ago
proving some things are inflation proof?

As usual the show is supporting local charity stalls, has free parking, licenced bar
from Ila.m., plus refreshments, meals, cateteria etc.

For further details and advance/fast lane tickets contact the organisers Sharward
Services, Dept. EPE, Upland Cente, 2 Upland Rd., Ipswich IP4 SBT. Tel: 0473 272002,
Fax: 0473 272008.
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SPICE IT UP!

Users of TopSPICE, the popular low
cost SPICE simulator, can now enter
information graphically using TopNET,
a new optional Schematic Capture
package that follows SPICE rules when
generating a netlist file. TopNET costs
just £149 but is also available FREE of
charge together with TopSPICE in a
20 component evaluation version to
anyone who sends a 1-44Mb PC for-
mated 3-5 inch DS HD disk to: TopNET
Offer, Dept. EPE, CRaG Systems, 8
Shakespeare Road, Thatcham, New-
bury, Berkshire, RG13 4DG.

TopNET transparently generates com-
plete SPICE circuit files and includes full
support for SPICE macromodels. Users
can include SPICE simulation commands,
models, elements or comments in a
seperate command file which is automati-
cally added to the SPICE netlist file. SPICE
node numbers can be displayed on the
schematic and node names may be given
to wires or pins by placing a label close
by. TopNET is fully integrated with the
TopSPICE control shell. “Zip mode” al-
lows the user to save, make the SPICE
netlist, exit and start the simulation using a
single keystroke.

TopNET provides an easy to use
graphical interface with all commands
available through pull-down and pop-up
menus as well as through the keyboard.
The package includes symbols for all
SPICE circuit elements including digital
parts and sophisticated voltage and
current sources. Users can also easily
create new symbols and add them to the
library using an ASCII text editor. Most
symbols can be mirrored and/or flipped
and symbols are based on geometric
operation rather than raster images.
A snap-to-grid mode makes for easy
placement of parts and wiring connec-
tions. Complete edit commands include
cut, paste, move, rotate, mirror, flip
and change attribute. Double-clicking
enables editing of any object.

TopNET runs on IBM XT/AT/PS2 or
compatible PCs with at least 640K of
RAM, MS-DOS 3.3 or later, hard disk and
at least VGA graphics.
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New Technology

VARIETY of different developments
A this month. With the need for better
displays for use in today’s computerised
equipment higher definition displays are
now needed. Also a look at an idea which
could revolutionise hi-fi systems. Methods
of removing heat from i.c.s are very impor-
tant with the ever increasing size and com-
plexity of chips and there are new ideas
to help overcome these problems. But to
start a look at developments in data com-
munications.

Light
Communications

Optical and infrared data transmission is
becoming increasingly popular as a means
of communication over short distances. It
enables high data rates to be obtained over
distances of a few hundred metres. Whilst
its use is increasing, more traditional forms
of radio communication still maintain ad-
vantages in some areas. In particular radio
can be used more easily for communica-
tions between moving stations.

Traditionally optical forms of com-
munication have used very narrow beam
widths and this has meant that accurate
alignment of the transmitter and receiver is
needed. Now a company in Israel, called
Jerusalem Optical Link Technologies has
developed a scanning system capable of
transmitting signals over an angle of 35
degrees and receiving them over a range of
60 degrees.

To achieve this performance a unique
autoscan system has been developed. In-
itially the system scans over a wide field of
view and then once the link is set up a
narrow field is used. Once data is flowing
the actual angle is sufficient to allow move-
ment at either end of the link without the
scanning system loosing the signal before it
can re-align itself.

Using the small field of view allows the
performance to be optimised. In this way
the transmitter power and receiver gain are
maximised to give sufficient distances. With
current prototypes distances of around
200 metres can be obtained although at-
mospheric conditions naturally affect this
figure somewhat.

The system can handle very high data
rates of up to 125Mbits per second. On its
own the basic autoscan system would not
be able to provide sufficient bandwidth to
allow this because the capacitance in the
system is the limiting factor. To achieve
the performance further development work
was needed to produce some specialised
ultralow capacitance circuitry. This is now
in the process of having patents approved.

The new system promises to find a wide
variety of applications. It has been sug-
gested that it will be ideal for use in road
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lan Poole investigates the latest research
developments in light communications, liquid crystal
displays, hifi sound and i.c. cooling techniques

toll collection, general vehicle short range
communications, and it could even prove
ideal for aircraft manoeuvring at airports.

Liquid Crystal Display

High definition l.c.d.s are becoming more
common these days. Whereas a few years
ago people had to be content with low
resolution displays this is no longer the
case. To demonstrate this fact Matsushita
have developed a 1-25 inch liquid crystal
display containing nearly a third of a mil-
lion pixels in a 496 x 656 matrix.

To achieve this high resolution the en-
gineers at Matsushita have had to over-
come a number of problems associated
with the drive circuitry. As a result of the
increase in the number of pixels, the drive
circuitry which is multiplexed has had to
cope with an increase in duty cycle. The
new circuitry is able to handle the increase
whilst still being able to maintain its very
tight constraints on size.

The new display is expected to find uses
in a wide variety of applications from
domestic to professional equipment. Par-
ticular areas at which it is aimed include
TV games, professional test equipment,
and graphic displays.

Sound reproduction has long been a
subject of great interest to electronics en-
thusiasts. In an attempt to be able to
recreate the original sound more accurately
tremendous improvements have been made
in the past few years.

With the introduction of the CD just over
ten years ago, and now the Digital Com-
pact Cassette and Sony Minidisc enormous
strides forwards have been achieved. Noise
levels have been reduced to almost nothing,
frequency responses are much flatter and
distortion levels considerably improved.

Even with all these developments many
people still feel that there is room
for improvement. Recordings do not
reproduce the spacial effects of live sound
as accurately as might be desired. Even a
stereo system set up in ideal conditions
cannot completely recreate the original
sound in terms of its spacial effects.

To overcome this problem, engineers
at Thorn EMI have started to employ
some of the latest digital signal processing
hardware in experimental audio systems.
Using 24 and 32 bit processors together
with some specially written and patented
software tremendous improvements have
been made.

Now they are able to recreate the posi-
tional information of the sounds far more
accurately than before. In fact this can be
accomplished using a standard CD player,
amplifier and a pair of loudspeakers.

The system involves the use of a
specialised microphone which replicates
the head. The signals are then passed into
the digital signal processor where compli-
cated algorithms are used to compensate
for the features which make the sound
appear unnatural when played back over
standard speakers. Characteristics includ-
ing the phase, delays, and crosstalk
between the ears are all included.

The new system is a major step in creat-
ing a virtual reality sound system for the
home. It is probably one of the most im-
portant developments to hit the hi-fi scene
since the introduction of stereo.

One problem which i.c. designers hit
time and again is that of removing heat
from the more current hungry areas of a
chip. With i.c.s becoming larger and more
complicated, this criterion is often the
factor which limits the size of an i.c.
As a result there are many research
projects concentrating purely on methods
of removing heat from hot spots. Possibly
one of the most interesting and novel
solutions to be revealed in recent months
is the use of a coolant inside the chip
itself.

Staff at a Texas University have suc-
ceeded in developing a process where
minute pipes are embedded into the silicon.
A coolant is then added to the pipes which
are about 80um in diameter so that heat
can be carried away from the hot spots. In
this way heat is removed far more
efficiently and quickly than before.

It is found that the coolant boils in the
hottest areas and then travels down the
pipes to cooler regions where it condenses
and releases its heat. The evaporation and
condensing cycles produce a pressure along
the pipes which ensure that there is a
continuous movement around the chip.
This guarantees that the heat is evenly
distributed and can be removed into the
substrate far more easily.

Heat Analysis

Along with the new methods of removing
heat from the i.c.s new computer aided
methods of producing thermal models of
complicated i.c.s are now being used. The
new Intel Pentium processor has been
analyzed by a thermal analysis company
called Flowmerics. Using their Flowtherm
software, computational fluid dynamics
techniques have been developed to charac-
terise the temperature profile. It uses a
knowledge of the heat characteristics in the
chip as well as the air flow outside it.

An accurate picture of the temperature is
needed because the chip dissipates around
15 watts which is not at all easy to remove.
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SURVEILLANCE

PROFESSIONAL

QUALITY KITS
or Kits

Whether your requirement for surveillance equipment is amateur, professional or you are just fascinated by this unique area of
electronics SUMA DESIGNS has a kit to fit the bill. We have been designing electronic surveillance equipment for over 12 years
and you can be sure that all our kits are very well tried, tested and proven and come complete with full instructions, circuit
diagrams, assembly details and all high quality components including fibreglass PCB. Unless otherwise stated all transmitters

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

Genuine SUMA kits available only direct from Suma Designs. Beware inferior imitations!

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

MTX Micro-miniature Room Transmitter
Best-selling micro-miniature Room Transmitter
Just 17mm x 17mm inciuding mic. 3-12V operation. 1000m range

STX High-performance Room Trarsmitter
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

VT500 High-power Room Transmitter

Powerful 250mW output providing excellent range and performance. Size 20mm x
40mm. 9-12V operation. 3000m range £16.45
VXT Voice 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
HYX400 Mains Powered Room Transmitter

Connects directly to 240V AC supply for long-term monitoring. Size 30mm x 35mm
500m range £19.45
SCRX Subcarrier Scrambled Room Transmitter

Scrambled output from this transmitter cannot be monitored without the SCDM decoder
connected to the receiver. Size 20mm x 67mm. 9V operation. 1000m range............£22.95
SCLX Subcarrier Telephone Transmitter

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

SCOM Subcarrier Decoder Unit for SCRX

Connects to receiver earphone socket and provides decoded audio output to
headphones. Size 32mm x 70mm. 8-12V operation .£22.95

ATR2 Micro Size Telephone Recording Interface

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

* %k Specials * k%

DLTX/DLRX Radio Control Switch

Remote control 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 relay output, momentary or attemnate, 8-way dil switches on both
boards set your own unique security code. TX size 45mm x 45mm. RX size 35mm x
30mm. Both 9V operation. Range up to 200m.

Complete System (2 kits)
Individual Transmitter DLTX
Individual Receiver DLRX

MBX-1 Hi-FI Micro Broadcaster

Not technically a surveillance device but a great ideal Connects to the headphone output
of your Hi-Fi, tape or CD and transmits Hi-Fi quality to a nearby radio. Listen to your
fawurite 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 waffie. Size 27mm x 60mm.
9V operation. 250m range £20.95

£50.95
£19.95
£37.95

DerT. EE

SUMA

UTLX Uitra-miniature Telephone Transmitter
Smallest telephone transmitter kit avaitable. 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 Telephone Transmitter

Best-selling telephone transmitter. Being 20mm x 20mm it is easier to assemble than
UTLX. Connects to line (anywhere) and switches on and off with phone use. All
conversations transmitted. Powered from line. 1000m range £1345

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

1500m range p

TKX900 Signalling/Tracking Transmitter

Transmits a continous stream of audio pulses with variable tone and rate. ldeal for
signalling or tracking purposes. High power output giving range up to 3000m. Size
25mm x 63mm. 9V operation £22.95

CD400 Pocket Bug Detector/Locator

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

CD600 Professional Bug DetectorLocator

Muiticolour readout of signal strength with variable rate bieeper 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. SV 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 monitor both sides of conversat-
tions. 20mm x 67mm. 3V operation. 1000m range. £40.95
SX180 Line Powered Crystal Controlled Phoae Transmitter

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

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

A build-up service is available 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 weicomed 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 WORKSHOPS, 95 MAIN ROAD,

BAXTERLEY. NEAR ATHERSTONE,

DESIGNS
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Constructional Project

AUDIO/R.F.
MONITOR

IAN HICKMAN

With its high audio sensitivity
and facility for monitoring r.f.
signals, this monitor will prove
a useful addition to any home

laboratory.

writer wanted to monitor the i.f.

output from a TV tuner with which
he was starting to experiment. A quick
lash-up with a detector diode and a rather
elderly lab. amplifier was only partially
successful, due among other things to
mains hum - the lab. amplifier was mains
powered.

A small self-contained battery operated
amplifier, specifically designed to operate
with a matching r.f. detector probe was
therefore designed and built. It seemed
sensible at the same time to construct the
amplifier so that it was also suitable for
monitoring audio signals directly, over a
wide range of amplitudes, and the resulting
instrument is described here.

HOWIT WORKS

The monitor is designed to handle an
exceptionally wide range of input signal
amplitudes, which requires the use of both
amplifiers and attenuators. This is best
explained with reference to the simplified
block diagram of Fig. 1.

A switch selects either a direct Audio in-
put, or the audio recovered from a mod-
ulated signal by an r.f. probe. In the former
case, the signal can either be applied to the
first amplifier stage Ai (which has a gain of
30dB or about times thirty) direct, or after

THIS project started life when the

having been attenuated by 60dB, i.e. to one
thousandth of its amplitude.

The output of Al is applied to amplifier
A2, which has a switchable gain that can
be set to either 30dB, or 0dB (i.e. a gain
of unity). The output of A2 is applied to
another amplifier (A3) with a gain of 30dB,
via a volume control. The latter can either
pass the signal unattenuated, or attenuate
it by up to 40dB or more.

The output of A3 is applied to the out-
put amplifier A4. Although this has a volt-
age gain of unity, it supplies considerable
power gain, being used as a buffer to drive
a 64 ohm loudspeaker.

With suitable settings of the various con-
trols, this monitor can provide full out-
put from an input signal as small as 50
microvolts r.m.s., whilst accepting a signal
of 50V r.m.s. or larger without overload-
ing. Thus with suitable settings of the con-
trols, you can hear signals as small as five
microvolts or less, or monitor the signal
from the largest “hairiest” power amplifier
directly at its output.

CIRCUIT
DESCRIPTION
The full circuit diagram for the

Audio/R.F. Monitor is shown in Fig. 2.
The functions of the two multi-way rotary
switches S1 and S2 are also shown.

(DETECTOR)

Al
0d8

R AMPLIFIER AMPLIFIER  VOLUME AMPLIFIER  powegr ,‘2,":“
™ CONTROL AMPLIFIER
SWITCHABLE

A'\:.OIO — % GAIN (BUFFER
SWITCHABLE
ATTENUATOR

Fig. 1. Block diagram of the Audio/R.F. Monitor
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The audio input is applied via screened
socket SK2, a BNC type being employed
on the prototype. The input is d.c. blocked
by capacitor Cl and connected. via a 10k
resistor (R2), to position | of slide switch
Slb, then via R3 to position 2 and thence
via R4 to “ground™.

In position 1, the input is effectively con-
nected directly to the non-inverting input
of op.amp ICla, whereas in position 2 it
is attenuated by 60dB first. In the direct
connection, damage to op.amp ICla could
result from the inadvertent application of
too large a signal, so Sla introduces clamp-
ing diodes D1 and D2 as a safety measure
they will not introduce any distortion since
full output results from a mere I-5mV in-
put signal.

However, with the 60dB attenuator
formed by resistors R3 and R4 switched in,
the signal at the junction of R2 and R3
could be very large, so the diodes are then
switched out of circuit. They are not
needed either in position 3 of S1, where the
R.F. Probe is brought into circuit.

In this case, the input signal is the
detected output produced by the probe,
which consists of a capacitor C2, diede
D3 and resistor R18, connected to the
amplifier via the R.F. Probe input socket
SK 1. This socket has in fact five pins as it
also serves other functions, covered later.
Diode D3 is a “*hot carrier’ type which will
thus operate up to u.h.f. and beyond. To
increase its sensitivity, it is slightly forward
biassed by the bias current from the non-
inverting (+ ) input of ICla. This has a pnp
input stage, the bias current of which flows
via resistor R18 and the diode to ground.

The r.f. is d.c. restored negative going by
the diode and the resulting mean value
the audio — picked off by the lowpass filter
formed by R18 and the capacitance of the
screened lead — about 70cm of miniature
screened cable.

NEGATIVE
FEEDBACK

The audio input from whichever source
is amplified by 30dB in ICla, the gain of
which at d.c. is however unity, since the
presence of capacitor C3 results in 100 per
cent negative feedback at OHz. This is im-
portant, otherwise with the R.F. Probe in
use, the standing volt drop across the diode
would be amplified by a factor of 30, over-
loading ICla and causing its output to sit
at the positive rail.

The output of ICla is applied, d.c.
blocked by capacitor C5, to ICIb. This
stage amplifies the audio signal by a
further 30dB if switch S2a is in the Hi gain
position, or unity (0dB) in the Lo posi-
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Fig. 2. Complete circuit diagram of the Audio/R.F. Monitor

tion, the gain at OHz being zero in either
case, due to the a.c. coupling via capacitor
C5. The gain reduction is brought about
by switching in resistor RII, turning
IC1b's negative feedback resistor into a
“T"-attenuator.

The output of ICIb is a.c. coupled via
capacitor C7 to the Volume control VRI,
the signal at its wiper being applied to the
non-inverting input of 1C2a. This provides
a further 30dB of gain and its output is
made available (d.c. blocked by C9) at a
BNC monitor socket SK4 labelled Out-
put on the front panel. This enables the
amplifier to also be used as a high gain
preamplifier in conjunction with other in-
struments, e.g. an oscilloscope.

The other half of IC2, is used as the
output buffer to drive the loudspeaker, via
the pnp and npn complementary emitter
follower pair transistors, TR1 and TR2.
The standing current drawn by this output
stage is virtually zero, as there is no for-
ward bias applied to the transistors. which
therefore work in pure class-B.

Distortion is avoided. however, since the
whole of the open loop gain of IC2b is
available to force its inverting input, and
thus the voltage across the loudspeaker, to
follow that at the non-inverting input. For
the same reason, there is no need to select a
matched pair for TR1 and TR2.

POWER SUPPLY

Capacitor C11 decouples the 9V supply,
whilst resistors R16 and RI17. in con-
junction with capacitors C12 and Cl13,
provide a supply centre tap, used as

LR B B B 0 A

B
“
-
S
v
a

S auY08dIuLS

“circuit ground”, with a low impedance
to audio frequencies. Note that only
low level signals flow in the ground
line, dueto the loudspeaker LSI being
returned to the negative rail. Current
through the loudspeaker is drawn directly
between the supply rails on positive half
cycles of the output, when TR1 conducts,
and from the stored charge in Cl0 on
negative half cycles, when TR2 conducts.
Resistors R7, R12 and R15 perhaps call
for some comment. When an op.amp such
as the LM358 is called upon to provide
30dB of gain across the whole audio
band, crossover distortion can appear,
since internally the device's output stage
operates in class-B. At lower demanded
gains, there is sufficient loop gain left
(loop gain equals open-loop gain minus
demanded gain) to prevent the occurrence
of this distortion, but when demanding
30dB of gain, the crossover distortion can

become very noticeable at the higher audio
frequencies. .

This distortion can be avoided, as here,
by tying a load (resistors R7, R12 and R15)
from the op.amp’s output to one or other
supply rail, causing the output stage to
run in a single-ended class-A mode. In the
prototype, an LM358 was used as ICI and,
an RC4556 as IC2, but another LM358
may be used here too.

CONSTRUCTION

The prototype unit was constructed on a
piece of stripboard, size 13 strips x 29
holes, and mounted together with all the
other components (except the battery) on
the rear of the front panel of one of the
popular small sloping front instrument
cases available from various suppliers. The
circuit board topside component layout
and details of breaks required in the under-
side copper tracks is shown in Fig. 3.
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Fig. 3. Stripboard layout and wiring.
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Fig. 4. Interwiring for the
complete Monitor. The ‘
metal panel is at OV. BT
Note that one of the

circuit board fixing nuts
also links the OV track to
the metal panel,

completing the OV /ine. |

COMPONENTS

Resistors
R1 see text
R2, R5, R7, R12,
R13, R151t0 R17 10k (8 off)
R3 220k
R4 220
R6,R14 330k (2 off)
R8 100k
R9.R18 47k (2 off)
R10 56k
R11 820
All 0-25W 5% carbon film
] See
Potentiometer
VR1 100k rotary
carbon, log TALK
Capacitors Page
C1,C41to0
C7,C9 100n polyester, 63V
(6 off)
C2 4n7 polyester, 63V
C3.C8 680n polyester, 63V (2 off)
C10 22y radial elect. 16V
c11 470y axial elect. 16V

C12,C13 33uradial elect. 16V
Semiconductors

D1,D2 1N4148 signal diode
(2 off)

D3 BAR28 Schottky diode

D4, D5 1N4001 50V 1A rec. diode
(2 off)

TR1 BC184L npn signal
transistor

TR2 BC214L pnp signal
transistor

1C1 LM358 dual op.amp

1IC2 LM358 or RC4556 dual
op.amp

Miscellaneous
SK1/PL1  5-way 270° DIN socket

and plug
SK2, SK4 BNC coxial chassis
mounting socket (2 off)

SK3 3-way 270° DIN socket

S1 2-pole 3-way slide switch

S2 2-pole 5-way rotary wafer
switch

LS1 64 ohm 65mm dia. or
larger (to suit case)
loudspeaker

Plastic ABS console case (with slop
ing metal front panel), size 215mm x
130mm x 78/47mm; 0-1 inch matrix
stripboard, size 13 strips x 29 holes; 8
pin d.i.\. socket (2 off); plastic knobs (2
oft); speaker grille material; PP7 or PP9
battery (see text), with clips; multistrand
connecting wire; screened cable; ad-
hesive; solder etc.

Approx cost
guidance only

£18

excl. battery

Take care to space the two dual op.amps
well apart, keeping the components as-
sociated with each nearby. Remember.
there is in excess of 90dB of gain in the
circuit. so poor layout can result in
oscillation. For the same reason. do not try
1o use a single package quad op.amp in
place of the two duals — you would never
keep it stable!

The use of BNC sockets was adopted for
the Audio In and monitor Output sockets.
with DIN sockets for the connection of the
R.F. Probe and an External Power Supply.
The latter socket, SK3, was a 3-pin 180 de-
gree DIN type, the external supply being
connected to pins | and 3 of the mating
plug; pin 1 being positive (Fig. 4).

To avoid any possibility of reverse sup-
ply connection, diode D4 is connected be-
tween pin 1 and the Ext. supply positions
of switch S2b. Separate Ext. and Int. sup-
ply positions on S2 prevent the external
supply from ever being bridged across the
internal battery. an event which could have
unfortunate consequences.

The plug on the probe lead connects to the
unit via a S-pin 270 degree DIN socket; it
cannot accidentally be plugged into the Ext

0y voadi

power socket, or vice versa. The probe head
was constructed in a scrap of copper tubing
3-5cm in length. with capacitor CS almost
projecting from one end so that its lead,
shortened to 6mm formed the probe tip.

Diode D3 and resistor R18 were con-
nected to the other end of C5 and housed
within the tube, which was connected to the
cathode (k) of D3 and the outer of the
screened lead. The self capacitance of the
latter should be about 300pF.

The R.F. Probe connection uses only two
of the pins of SK 1, pin 3 (also connected to
the metal shell of the socket) being ground
and pin S signal. Pins 2 and 4 make the
positive and negative supply rails available,
so that if the unit is being used while
developing. say, a small preamplifier or
whatever. the R.F. Probe socket of the
Audio/R.F. Monitor can also be used as a
convenient supply. to power the circuit
under development. either from the 'in-
ternal battery or via the unit from the
external supply.

BATTERY SUPPLY

If using a dry battery for the internal
supply. it pays handsomely to use the

¥is
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largest possible size. For example, the large
PP9 9V battery will last over twenty times
as long as the ubiquitous little PP3.

There was no room in the case of the
prototype for a PP9, so the next largest
size, a PP7, was used and this will last
about nine times as long as a PP3. If there
isn’t room even for a PP7, the next choice
could be a PP6 which will last about three
and a half times as long as a PP3.

Bear in mind that there is little difference
in price between any of the battery types
mentioned!

At a higher initial cost but a much lower
running cost thereafter, a NiCad battery
can be used. In this case, a suitable resis-
tor R1 (see Fig. 2) can be fitted so that the
battery can be recharged without removal
from the unit, via a plug mating with
SKI1. (Additional leads for charging or
using the internal battery may connected
to the pins of the R.F. Probe plug and
left coiled up out of the way when not
in use, so that an extra 5-way 270 de-
gree DIN plug is not required. The addi-
tional leads should be terminated in an
insulated terminal strip to prevent them
shorting.) The charging resistor should be
such as to supply the NiCad battery with
the recommended C/10 charging current,
taking into account the voltage of the
charging source.

The fitting of a *“silly ass™ diode DS is, as
usual, a wise precaution. Another wise pre-
caution would be to line the inside of the
plastic case with aluminium foil and to ar-
range that when the front panel is fitted, it
is in contact with it.

This will reduce any stray hum pick-up,
which is always a possibility. given the very
high sensitivity of the circuit at maxi-
mum gain. To minimize this possibility, all
wiring associated with the input facilities
should be neatly dressed down to run
snugly up against the front panel.

FREQUENCY
RESPONSE

The time constants associated with
capacitors Cl, C3, CS, C7 and C8 are all
such that the corresponding -3dB points
are less than 25Hz, so the frequency

Fig. 5. Demodulated a.m. signal.

response of the unit, in the bass region, will
be very well maintained at the Monitor
output socket. To permit the -use of a
compact case, the prototype included a
65Smm diameter speaker which will limit the
frequencies reproduced to those above
about 300Hz.

The circuit is never going to be in the
hifi league, but if a more extended bass
response is desired, a larger case — inciden-
tally permitting the use of a PP9 battery
will be required, so that a larger speaker
can be used. Speakers designed for com-
pact hifi systems have notoriously low
efficiency and so are not suitable for use
with this design, in view of the limitations
of the output stage, but if a 64 ohm speaker
of 100mm diameter or more can be found,
it would be well worth using it for the
extended bass response. Capacitor C10
should then be increased to 100puF and C11
to 2200pF.

USING THE
MONITOR

For general audio monitoring, the Audio
Input socket SK2 is used, preferably with
a screened lead to connect the signal un-
der test. Screening will be essential to avoid
electrostatic (high impedance) hum pick-up
when using one of the higher gain settings,
unless the source is of very low impedance.
Given the monitor's very high sensitivity,

hum due to “earth loops™ is another point
to watch out for.

Take care to keep the signal levels in the
circuitry to sensible levels. For instance, it
would be silly to try and cope with a signal
approaching IV r.m.s. by setting switch
S1 to 0dB, S2 to Lo. gain and winding
the Volume control VRI right down; ICla
would be overloaded.

For such large signals, the 60dB input
attenuator should be used. In general, the
Volume control should be kept near maxi-
mum, though some reduction will reduce
the background hiss in the high gain posi-
tions,

The input circuitry is almost bomb-
proof, since the audio input is either con-
nected via a 60dB attenuator, or - if direct

clamp diodes downstream of resistor R2
are in circuit. Given a suitable voltage
rating for CI, the unit would even survive
momentary accidental connection across
the mains: Extended connection would
burn out R2 since it would dissipate about
six watts.

R.F. MONITORING

For r.f. monitoring, the R.F. Probe will
demodulate a.m. signals, as shown in the
photograph (Fig. 5) In many instances it
will also allow f.m. signals to be heard; for
example by off-tuning a receiver slightly,
the amplitude of an f.m. signal will vary in
sympathy with its frequency variations,
allowing *‘slope detection™ by the R.F.
Probe. It can thus be traced through the
various stages of an f.m. receiver.

An h.f. choke with a high reactance at
the frequency of interest, connected be-
tween the probe tip and case, can be useful
in avoiding electrostatic hum pick-up.

Watch out for earth loops when using
the R.F. Probe; these can be particularly
troublesome, resulting in hum components
at 50Hz, 100Hz and/or 150Hz, when a
number of mains powered items such as a
signal generator, external modulation oscil-
lator, oscilloscope are all in use together. In
this case, a search coil of a few turns of wire
in place of the h.f. choke may prove better,
enabling the signal of interest to be picked
up by r.f. coupling, with no direct metallic
connection to the equipment under test. O

RING BINDERS FOR EPE

This 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 binders are finished in hard wearing royal blue
p.v.c. with the magazine logo in gold on the spine. They
will keep your issues neat and tidy but allow you to
remove them for use easily.

The price is £5.95 plus £3.50 post and packing. If you
order more than one binder add £1 postage for each
binder after the initial £3.50 postage charge, (for over-
seas readers the postage is £6.00 each to everywhere
except Australia and Papua New Guinea which costs
£10.50 each).

Send your payment in £'s sterling cheque or PO (Over-
seas readers send £'s sterling bank draft, or cheque
drawn on a UK bank or pay by credit card), to Everyday
with Practical Electronics, 6 Church Street, Wimborne,
Dorset BH21 1JH. Tel: 0202 881749. Fax: 0202 841692 (We
cannot reply to overseas queries by fax due to the high
costs).

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).
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Reqgular Clinic

C/RCUIT
URGERY

ALAN WINSTANLEY

Circuit Surgery is our column specially written to try to help out with general
queries related to electronics where we attempt to explain topical matters or
answer readers questions. In other words, we share problems and pass on circuit
suggestions and tips we feel may be of interest to fellow constructors.

The wide scope of readers’ queries means that sooner or later there will be
something which appeals to you. This is your chance to talk to us, so why not
write to Alan at the address given at the end of this month’s Surgery!

Bulk Bargain?

An interesting question which [
guarantee will send many constructors
running for their multimeters, came
from a regular Circuit Surgery cor-
respondent. Mark McGuinness of
Tallaght, Co. Dublin in Ireland asks a
“testing” question related to checking
out dubious transistors:

I recently purchased a large quantity of
surplus transistors but I do not know how
many of these devices are actually work-
ing. They are u mixture of npn and pnp
types. Could you describe a simple way of
testing them, say with my multimeter?

Certainly! There are several tests
which you can perform with an ordinary
moving-coil multimeter which will help
you to identify good from bad. As you
probably know, it’s possible to buy
multimeters with built-in transistor test-
ing functions. I own several meters
including such a tester, but to be honest |
rarely need to use it for checking
troublesome transistors. Instead, it’s
quite easy to obtain “‘go-no-go” resuits
with an ordinary multimeter set to a
resistance (Ohms) range.

To start with, it’s worth looking briefly
at the fundamentals of diode and tran-
sistor physics. Bipolar transistors consist
of npn and pnp semiconductor material,

The *“bipolar” or “‘two polarities™ tag
refers specifically to the fact that electric
charge is carried in these transistors by
two types of charge carrier — negatively-
charged electrons and positive “holes™.
A semiconductor which has plenty of
free electrons is termed “‘n-type, so “p-
type” material has a surplus of those
positively-charged holes instead.

By joining the two semiconductor
types together and hooking up a
connecting wire at either end, you form a
basic pn-junction diode, whose familiar
symbol is shown in Fig. 1. Current will
flow one way only, in the direction of the
arrow head from anode (a) to cathode
(k). With silicon diodes such as the
1N4148 or the 1N4001, the anode must
be about 0-7V more positive than the
cathode for current to flow. Under these
circumstances the diode is said to be
Jorward biased. The anode and cathode
are p-type and n-type material respec-
tively, as shown.

Bipolar transistors contain in effect
two of these junction diodes. Fig. 2(a)
shows how two pn-junction diodes form
a pnp transistor. You will see that the
three terminals connected to a p-n-p
semiconductor are emitter (e), base (b)
and collector (c) respectively with the
base being common to both diodes.
Similarly Fig. 2(b) shows how the diode

polarities are reversed, so the terminals
are connected to n-p-n material. Hence,
pnp and npn transistors are formed.

To test a suspect transistor, we could
maybe start by checking the individual
diodes’ function with an ordinary multi-
meter. Note that not all of the follow-
ing experiments may work with a digital
multimeter (DMM). These contain extra
input amplifiers which are not present in
ordinary moving coil multimeters, and
may give misleading results. A modest
moving coil meter will be just fine! If you
use a DMM, select the Diode check range
instead (when the DMM might display
the diode’s actual forward voltage).

Diode dilemma. ..

Multimeters have an internal battery
which provides a current source for
testing resistance. It’s important to note
that this test current comes out of the
negative terminal of most multimeters
(though a digital multimeter such as my
AVO type may source current from the
positive terminal instead). When testing
an intact diode, you're looking for a
fairly low resistance (say five kilohm — 5k
- or so0) in the “forward™ direction and a
very high resistance in the “‘reverse”
direction.

To demonstrate, first test any available
diode by checking its resistance with

usually based on silicon.

u' lk
Z N

pn semiconducior junction
Fig. 1. Basic pn-junction diode
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b
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Fig. 2. Transistors formed from two pn -junction diodes
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a moving-coil meter set to a middle
resistance range. Note the reading then
reverse the connections to the diode.

A high resistance in both directions in-
dicates that the diode is probably open-
circuit and therefore useless. A low resis-
tance in both directions suggests a short
circuit — equally useless.

When you note a reading of say 5k to
10k, then the diode is forward biased
and is carrying current supplied by the
meter’s internal battery. This current
flows out of the negative socket so the
diode terminal connected there must be
the anode (a). This is the key to testing
your transistors, Mark.

...and transistor trials

Some common pin-outs for small sig-
nal transistors is shown in Fig. 3, and
supplier’s catalogues contain a wealth of
extra data so check there too. Fig. 3(b)
for the TO-92 case might not be much
help because there are several different
arrangements produced so you might
need to experiment or refer to data.

If you're stuck then you can use the
following method as a guide to separate
npn from pnp. It should at least identify
the base but may not determine which is
the collector or emitter because they both
seem to behave the same way in this test.

(see text)

b [4 b [} c b e
£ @ ey
10-18/ 10-5 10-92 E-Line
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Fig. 3. Common small signal transistor
outlines (base view).

With Fig. 2 and Fig. 3 in mind, con-
nect the negative meter lead to one of the
transistor’s pins and test the resis-
tance of the other two pins. Change
to another pin if necessary until you
suddenly note a low reading (several
kilohms) — you’ve hit on one of the
*cathodes™ of the internal diodes. A
pnp transistor has one cathode (the
common base) and two anodes (emitter
and collector). The reverse is true for a
npn device which will appear to contain
two cathodes and one common anode
‘(base) instead.

Hopefully using this technique you can
go around the pins to determine the
polarity of the transistors, their pinouts
and whether they are serviceable or
“bin-worthy.”” Having selected the fully
functional devices, we can now try to
grade the devices according to two
parameters: leakage and gain.

First, the Jparameter Iceo measures
how “leaky a transistor is: it’s the
*“leakage current” between emitter and
collector with the base open (uncon-
nected). Connect the negative lead of
your Ohmmeter to the collector (npn) or
emitter (pnp) and hook the remaining
emitter or collector to the +socket as
shown in Fig. 4(a). Leave the base open
circuit.

(a)

Fig. 4. Testing leakage current and gain.

(b)

There should be no meter deflection at
all on a good silicon transistor. Any
meter reading proves that leakage cur-
rent is flowing between emitter and col-
lector: the higher the deflection, the
worse the leakage. A leaky transistor is
definitely suspicious: germanium types
are much worse in this respect.

As another experiment, you might care
to sacrifice a transistor or two when
monitoring Icgo, by heating it up with a
hot air gun or soldering iron, then letting
it cool. The leakage current will slowly
but surely rise with temperature, until
eventually the effect becomes irrevers-
ible after which the transistor has been
damaged. A silicon device is rated up to
150 degrees Celsius maximum - so watch
what happens to the Icgo reading on the
meter scale when the transistor loses its
cool!

The final test involves monitoring the
small signal gain hg, of the transistor. It’s
a very basic qualitative test which in-
volves applying some “forward bias™ to
the transistor base while checking the
leakage current. The bias current is again
supplied by the Ohmmeter’s battery.

For a npn device, add a small resistor
(say 4k7 to 10k) between collector and
base as shown in Fig. 4(b). A pnp transis-
tor base should be shunted to the emitter
instead.

There should now be a large deflection
on the meter scale because the transistor
should be biased into conduction rather
than just “leaking™. The better the gain,
the larger the deflection. A small deflec-
tion is a sign of a poor transistor.

So, hopefully you can now sort out
your npn and pnp transistors and then
grade them for both leakage and gain.
Isn’t it amazing what a simple multi-
meter will tell you?

Fuse fundamentals

From Mr. S. A. Wohlert of Ashford
came a letter regarding an earlier Circuit
Surgery topic - fuses.

Could I return to the subject of fuses
which you discussed in December's Circuit
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Surgery? I recall that many old stagers as
well as newcomers to electronics regard a
fuse as being a zero resistance link in a
circuit. In fact a fuse of *'zero” resistance
would never rupture because this “ideal”
component would not dissipate any power
whatsoever, even under extreme overload
conditions.

Thus when using a multimeter, par-
ticularly a digital type to check a fuse,
one should always anticipate a resis-
tance reading commensurate with the fuse
rating. I recall taking measurements on
a quantity of 60mA fuses of reputable
manufacture, and each was found to be
approximately 24 ohms!

You are quite correct, of course — a
fuse inherently possesses an electrical
resistance, and is calculated to dissipate
excessive power when subjected to an
overload. This produces an I2R heat-
ing effect which after a predetermined
“time factor” results in the fuselink
melting, interrupting the circuit. Fuses
do not have zero resistance otherwise it
would be impossible for them to dis-
sipate power as you rightly say, and a
fuse resistance of several tens of ohms
may not be unusual.

Nearly always, if testing a suspect fuse
then all we need is a go-no-go indication,
so regardless of which meter range you
select, it should be easy to distinguish
between a low (near zero) resistance and
infinity. 1t’s rather like the simple experi-
ments we described earlier for the tran-
sistors, when all we wanted was a simple
qualitative *‘yes or no™ test result, rather
than quantirative readings of what the
gain or leakage actually were.

Power Mad

Myr. S. Conway of Gateshead raised
some interesting issues in a recent letter:

Could you design a suitable thyristor or
triac-based circuit to control a specialised
incandescent lamp rated at 240V a.c. 1000
Watts. The dimmer circuit needs a vari-
able resistor to adjust the brightness level.

As a regular reader of Circuit Surgery,
could I also add that suggested circuits are
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only ever given in circuit diagram form,
but if you could also give stripboard
layouts like the projects in the rest of
the magazine, many constructional errors
would be avoided and assembly itself
would be far more simple.

Your circuit query first. By far the
neatest, simplest and therefore safest
way of dimming a lamp is to use a
complete power controller ic. which
is specially designed for this type of
application,

I'm afraid it isn’t the cheapest method
but if ease of assembly and safery are
more important than cost considerations
then I strongly recommend using an
i.c. rather than using individual discrete
components which may all be working at
mains potential. Either way, the following
project though quite simple, is definitely
NOT intended FOR BEGINNERS due to
the risks involved with mains voltages — so
please take care.

Lamp Dimmer

You require at least a 6A “phase
controlled, a.c. mains power regulator”
device to control a 1kW lamp. I suggest
the RS 300-344 or the Farnell 170-630, see
Fig. 5. They can withstand peak switch-
on surges of typically 100A or more.

All you do is hook up a poten-
tiometer with standard hook-up mains-
rated wiring and then connect the load
(lamp) via a fuse using 13A mains-rated
wire for safety (through a 13A socket if
you wish), as denoted by the thicker lines
in the circuit diagram. Neatly solder the
three leads to the i.c. pins. The mounting
tab of the device is electrically isolated
and requires fixing to a heatsink rated at
between 7 to 8°C/W. You must ensure
that the enclosure you use is “fully
Earthed”, and that absolutely every
connection in the circuit is fully insulated
from the user so that there is no
possibility of exposure to electric shock.

These types of “‘phase control™ cir-
cuits are similar to traditional domestic
dimmer-switches, and are notorious for
producing r.f. interference. If this is
likely to be a problem, use a ready-made

l1c1

VR1
220k

n.c.

regulator chip.

Isolated tab -
| o fit to heatsink

(see text)

LP1 1kW

Fig. 5. Mains Lamp Dimmer using a special 6A phase controlled a.c. power
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mains-voltage suppressor rated at SA
250V a.c. or more. I have used can-
type combined inductance and delta-
capacitor suppressors to great effect in
similar circuits. Again, | am afraid that
they are not terribly cheap — expect to
pay around £10 or so.

Turning to your second point, Circuit
Surgery is of necessity limited in page
space, and if I included stripboard or
p.c.b. layouts then there would be less to
distinguish the column from the con-
structional projects we already publish,
and there would be less space to publish
readers’ letters too. On the down side,
regrettably it means that some readers’
ideas cannot be accommodated in this
column, because they’re too complex or
there just isn’t the space to do them
justice.

In the case of the Lamp Dimmer,
although it's a simple circuit to fol-
low, this suggested circuit is specifically
aimed at more experienced users who are

fully confident about the assembly of
mains voltage equipment. Otherwise Cir-
cuit Surgery encourages readers to ex-
periment for themselves or pass on their
experiences, based on the information
and circuit diagrams given.

Don’t despair: as Ed. says, we're a
two-way magazine and we welcome
your ideas for potential constructional
projects.

Next Month: I will be investigating
back-up battery systems again, this time
by popular request, incorporating the
ICL7673 i.c. with rechargeable batteries
for the reserve. Also I take the lid off
astable and monostable multivibrators
constructed from logic gates.

If you have any suggestions, queries or
comments for possible inclusion in this
column, then write to me: c/o Circuit
Surgery, 6 Church Street, Wimborne,
Dorset BH21 1JH. I cannot promise an
individual reply but I do read every letter
and will try to help if possible.
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SCHEMATIC DRAWING FOR Qg
WINDOWS N

ISIS ILLUSTRATOR combines the high functionality of our DOS based ISIS products with the
graphics capabilities of Windows 3. The result is the ability to create presentation quality
schematics like you see in the magazines. ILLUSTRATOR gives you full control of line widths, fill
styles, fonts, colours and much more. When the drawing is complete, transferring it your WP or
DTP program is simply a matter of cutting and pasting through the Windows Clipboard.

o

> Features

s Full control of drawing

appearance including line widths,

fill styles, fonts, colours and more.

Curved or angular wire corners.

Automatic wire routing and dot placement.

Fully automatic annotator

Comes complete with component libraries.

Full set of 2D drawing primitives + symbol

library for logos etc.

= Output to Windows printer devices including
POSTSCRIPT and colour printers.

m |LLUSTRATOR+ adds netlist generation, bill of

_]_ materials etc. and is compatible with most

popular CAD software for DOS & Windows.

CADPAK - Two Programs for
the Price of One.

ISIS SUPERSKETCH
A superb schematic drawing
program for DOS offering Wire
Autorouting, Auto Dot Placement, full
component libraries, export to DTP and
much more.

ISIS and ARES for DOS - The
Professional's Choice

ISIS from £275
ISIS DESIGNER+ forms the ideal front end of your
CAD system, providing schematic capture, netlisting,
bill of materials and electrical rules checks. Advanced
features include automatic annotation, hierarchical
design and an ASCII data import facility. Put simply,
DESIGNER*+ is one of the easiest to leam and most
powerful schematics packages available for the PC.

Exceptionally easy and quick to use. For example, you
can place a wire with just two mouse clicks - the wire
autorouter does the rest.

ARES from £275
The ARES range of advanced PCB design products
links with ISIS (DOS or Windows) and other
schematics programs. Working from a netlist, ARES
helps you get it right first time with each connection
automatically verified against the schematic.

PCB Il
High performance manual PCB layout package for
DOS. Many advanced features including curved tracks,
auto track necking, DXF export, Gerber and NC file
generation, Gerber viewing and more.

ARES AUTOROUTE adds multi-strategy autorouting,
whilst for the uitimate in performance, ARES 386 goes
up to 400% faster with unlimited design capacity.

Graphical User Interface with intuitive "point and do”
operation gives unparalled ease of use.

abcencer

/

Call us today on 0274 542868 or

fax 0274 481078 for a demo pack.
Combination, multi-copy  and
educational discounts available.

E | e ¢c t r o n i c s

14 Marriner's Drive, Bradford, BD9 4JT.
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Special Series

SAFETY
FIRST!

L.R. de VAUX-BALBIRNIE

W

Part Four

i

Staying alive with electrical equipment

concerned with household electrical safety. We shall

continue last month’s work by looking at a few
situations where the use of low-voltage power supplies
(batteries and mains-operated) brings a risk of fire.

We shall then look at some chemical hazards associated
with the use of modern components and materials used
in electronics. Those working in industry and education
are reminded of the need to seek specific guidance and
overseas readers should check their own national safety
regulations.

LIGHTING CIRCUITS

One common cause of fire touched upon last month is a
high-current appliance being operated from a household
lighting circuit. It used to be fairly common to use an
adaptor so that an electric iron could be plugged into a
hanging lampholder together with the lamp itself. This,
presumably, was effective in keeping the wire out of the
way of the ironing board and so prevented rubbing and
consequent damage to the insulation.

However, this practice is dangerous for two reasons.
Firstly, it overloads the circuit as we shall see in a moment
and, secondly, there is no earthing provided to the metal

THIS is the fourth and final article in a short series

Never use a high-current appliance in a hanging lighting
lampholder.
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case of the iron by the lamp holder. In the event of a fault
developing where the live wire touched the case inside the
appliance, an earth-loop shock could result when someone
touched it. Readers who have not been following the series
should note that this type of shock was discussed in some
detail in Part 2.

Normally a mains lighting circuit is rated at SA maxi-
mum and fused at the main fuse-box with this value.
When a high-current appliance is connected to such a
circuit the combined current of this, together with some
lighting, will be sufficient to blow the fuse (an electric iron
is typically rated at 1000W-1200W corresponding to 4A to
5A on 240V mains).

This is where the foolish householder uprates the fuse to
prevent it from blowing. However, the fixed cable serving
the lighting circuit is only capable of carrying the small
current for which it was designed and it may now over-
heat, melt the p.v.c. insulation and cause a fire.

Very high current appliances such as electric cookers
and shower units must be wired up with thick wire rated
appropriate to the current being drawn. Using ordinary
ring-main type cable would overheat and possibly cause a
fire. An immersion heater must have its own circuit — this
will have a 15A fuse at the main fuse-box.

A selection of various adaptors — these should only be used
if no other solution exists. All 3-pin round types should
have been rewired and replaced by now with standard 13A
wiring, plugs and sockets.
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It has been known for amateur electricians to add a
shower unit to the immersion heater circuit. When the
shower is switched on, the system is overloaded because
this requires some 30A. The fuse will blow but if it is
Eprated, the cable will overheat with a consequent risk of

re.

BATTERY HAZARD

Mains electricity is not the only cause of fire. Certain
batteries are able to deliver a very large current in the
event of a short-circuit and pose a significant risk. To un-
derstand this, it is necessary to have some knowledge of
internal resistance. This is the resistance of the material
inside the battery or cell due to its structure.

Consider the 6V battery shown in Fig. 1a. This is con-
nected to a 10 ohm resistor (the internal resistance — in this
case five ohms — is shown as an external resistor within the
dotted box). The battery voltage pushes current through
the circuit and on its way it passes through both the in-
ternal and external resistances. Since the total resistance of
the circuit (that is the sum of internal and external resis-
tances) is 15 ohms, Ohm’s Law predicts that the current
flowing will be:

I=V/R=6/15=04A

Suppose the battery were to have its ends connected
together by a short piece of wire of negligible resistance —
that is, a short-circuit is produced — see Fig. 1b. The
current will now be limited by the internal resistance only
and in this case will be:

I=V/R=6/5=1.2A

Certain types of battery have an exceptionally low
internal resistance. Chief among these is the lead-acid
accumulator used as a car battery and in miniature form
as a back-up power supply for a burglar alarm, etc. This
type of battery has a typical internal resistance of 50mQ
(that is, 0-05 ohms) or less. Applying Ohm’s Law it follows
that, under short-circuit conditions, a 12V lead-acid
battery will deliver at least 240 amps.

This is an enormous current and will cause even fairly
thick wire to become red hot very quickly. Furthermore, a
large-capacity battery (such as a car battery) could keep
this up for several minutes. If there was any combustible
material nearby there could be a major fire and, in the case
of a car system, the vehicle could be totally burnt out
within minutes.

NEGATIVE EARTH

Of course, no sensible person would ever short-circuit
such a battery on purpose — it is likely to damage it

INTERNAL
RESISTANCE
SN

Fig. 1a.
0n
RESISTOR
INTERNAL
6V RESISTANCE
BATTERY sn
W
+||____ _|

Fig. 1b.

anyway but it can happen by accident especially in a car
electrical system. It is standard practice to connect the
negative terminal of the battery direct to the car chassis
through a thick wire (see photograph). In this way, any
metal in the vehicle structure is at battery negative voltage.
The reason for this is that accessories may be connected
by a single wire to the positive battery terminal (via a
suitable switch and fuse) with the circuit completed via the
car bodywork. This saves on copper wire and reduces
weight and cost.

Suppose the battery positive terminal was being
tightened using a spanner (see photograph) and the handle
at the other end touched a metal part. This would
constitute a short-circuit. The car body and spanner both
have little resistance so the current would be limited
largely by the internal resistance of the battery — thus
hundreds of amps could flow. (For this reason the negative
(earth) lead should always be connected or disconnected
first when this is necessary.)

There would be violent sparking and the end of the
spanner could be melted of‘f Burns may be caused and
pieces of metal thrown into the eyes. If the circuit was
completed through a finger ring, a very nasty burn would
result. This is why it is essential to disconnect and remove
the battery before working on a car electrical system, but
make sure this will not affect coded stereo equipment or
engine management computers on some vehicles which
might need expensive resetting.

During charging the battery can also produce explosive
gasses and any sparks caused can result in the battery ex-
ploding — see the information on this under The Big Bang
section.

Car "earth” terminal (battery negative) is bolted directly to
the metalwork (chassis) via a thick wire.
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When tightening the battery positive clamp, the spanner
MUST NOT TOUCH ANY METALWORK - see text.
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HIGH-POWERED
ACCESSORIES

Automotive wiring is very different from household
wiring. In a car, wires often pass through holes drilled in
metal. Such a hole will always be protected by a rubber
grommet so that the insulation is not cut through and
cause a short-circuit with the metal body.

When a car accessory is wired up, it is essential to
follow the same practice. Also, the insulation on any wire
must be thick enough to withstand the rigours of use
especially the pulling and vibration found in a car. In
practice, this means using special multi-strand auto-type
wire. Household wire is totally unsuitable.

Readers who have been following the series will remem-
ber last month’s calculation which showed that high-
powered car accessories require very high currents — 1A
for each 12W of power. It is essential, therefore, not only
to use proper auto-type wiré with adequate insulation but
to select its current rating according to the load.

It is particularly dangerous to make a direct connection
to the car battery positive terminal perhaps by using a
crocodile clip. This is because there is then no fuse to

rotect the circuit. In the event of a short-circuit a very
gigh current would flow with consequent problems of
burning insulation. If there were petrol fumes around, a
major Ere could result. It is best to connect new circuits to
the spare fused outlets provided at the fuse-box.

Manufacturers now fit fusible links to their cars — these
are just “last resort” fuses and are placed first in the bat-
tery positive feed wire (see photograph). The only device
not powered through a fusible link is the starter motor
since this requires a very heavy current. Fusible links are
designed to blow with a current of around 50A. This is
higher than should normally exist even with all accessories
switched on and will only blow under a vast overload -
usually short-circuit conditions. Although useful, fusible
links will not provide protection if a circuit derives its
positive feed direct from the positive battery terminal or
the starter motor feed wire at the solenoid unit.

BURNT FINGERS

Other types of rechargeable battery in common use also
have a very low internal resistance. These can also provide
a high current when short-circuited and can pose a hazard
— at least in the form of burnt fingers.

Like a car battery, nickel-cadmium cells have a very low
internal resistance and a short-circuit at their terminals
can cause connecting wires to become red hot and cause
injury or fire. For this reason, it is probably better not to
use such batteries for experimental work.,

Manufacturers now fit “fusible links”, designed to blow at
about 50A, in car electrics.
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If there is an accidental short-circuit on, for example,
a circuit panel and the circuit is connected to a nickel-
cadmium battery pack for testing, the offending section of
track will probably melt, perhaps cause a burn, and ruin
the p.c.b. If nickel-cadmium batteries cannot be avoided in
this type of work, include a suitable fuse in the positive
feed wire.

Even alkaline batteries (such as Duracell) can, when
new, supply a current of several amps under short-circuit
conditions. This can make thin wire become red hot and
cause burns. Also, such a cell will become hot if one
member of a pack is placed in the holder the wrong way
round this can burn the fingers and could cause the cell to
explode..

Manufacturers of standard (non-rechargeable) batteries
advise against attempts to recharge them since this may
cause overheating and, possibly, an explosion due to the
release of gases. This is sound advice unless a properly
designed and constructed circuit is used for the pur-
pose. Such devices are commercially available now, also
such a device, Dry Cell Charger was described in EPE
(September, 1991).

MAINS-DERIVED SUPPLIES

Where a low-voltage supply is derived from the mains
using a transformer and rectifier, there is a fire risk unless
it is correctly rated for the purpose and properly fused.
There should be no problems with a good commercial unit
providing, of course, any fuses have not been uprated.

Mains-derived low voltage supplies used as part of a
home-constructed project may involve some risk unless
properly constructed. The transformer secondary has a
very low resistance and so can deliver a very high current
under short-circuit conditions (a similar situation to the
car battery mentioned earlier). The design will specify
a fuse in the secondary circuit to protect against such
short-circuits and inadvertent overload. This must not
be uprated under any circumstances for example, in an
attempt to increase the output current.

There will also be a fuse in the primary circuit. This
may be a separate one situated inside the case or may
simply be the existing one in the mains plug. The value
must be correct as specified. Including a thermal fuse in
such equipment (see later for information on this type of
fuse) would also be a good idea.

Sub-miniature mains transformers, of the type built into
compact equipment, often become warm during use.
However, there is a chance of overheating if there are
insufficient ventilation holes (or these are covered over). It
is wise to use a transformer having a generous current
rating perhaps double what is required. Not only will it
remain cooler but it will have more stable operating
characteristics too. Of course, using a larger transformer
is sometimes impossible on grounds of size, cost or
weight.

THERMAL FUSES

Thermal fuses (see photograph) are widely used in
industrial equipment and certain household appliances.
These are ef?ective in preventing fire due to overheating. A
thermal fuse, unlike an ordinary fuse, does not “blow”
due to the current flowing through it but with direct
overheating. Thermal fuses, therefore, do not have a
current rating as such but do have a stated maximum
current capacity which must not be exceeded.

This is typically 15A for a large one and 3A to 5A for the
smaller variety. However, their main specification is the
temperature at which they blow. The available range is
from around 72°C to 250°C.

A thermal fuse may be incorporated in any equipment
where unexpected overheating could cause a problem.
Care must be taken when installing one because some
types have a metal case which becomes live in operation so
it is essential that it does not touch any metal part. An
electric iron often contains a thermal fuse — this will
remain intact unless the thermostat fails, the contacts stick
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together and the temperature rises above the maximum
operating value. This used to be a common cause of fire.

One practical point is that thermal fuses should never be
soldered into a circuit — this is likely to blow them due to
heat from the soldering iron conducting along the con-
necting leads. To avoid this, the connections should be
crimped in place or screw terminals used. Thermal fuses
are non-resettable and must be replaced if they ever do
blow. It may not be possible to obtain a replacement
|(ica||y but they are stocked by all major mail-order sup-
pliers.

THE BIG BANG

Where electrolytic capacitors are used for smoothing or
other purposes it is essential that they are used correctly.
In practice, this means that they must always be connected
the correct way around in the circuit (the polarity is
marked on the body). It also means that they must never
be used in alternating cuirent (a.c.) circuits.

A further point is that the working voltage (marked on
the body together with the value) must never be exceeded
even slightly. In fact, it is wise to choose a capacitor
having a working voltage perhaps 50 per cent higher than
required to allow a safety margin. If these precautions are
not observed, the capacitor may explode violently throw-
ing pieces of aluminium can and chemicals over a wide
area and this may cause eye injury.

There are at least two chemical hazards arising from
the use of car batteries and other types of lead-acid
accumulator. Thankfully, these have been reduced to
some extent by the modern type of sealed-for-life unit.
The traditional battery with removable caps is more
dangerous but any lead-acid battery must be treated with
respect,

The liquid inside consists of reasonably strong sulphuric
acid. This is a very harmful and corrosive substance. If it
gets on to the skin or clothing, copious amounts of water
must be used to rem®.. it. If it splashes into the eyes, it
must be similarly washed out thoroughly and medical at-
tention sought immediately. The metalwork around a car
battery is often rusted — witness to these corrosive fumes.

When a car-type battery is fully charged, further current
supplied cannot charge it further. The energy now splits
the water content of the acid into its chemical constituents
— hydrogen and oxygen. That is, electrolysis takes place.
The products are both gases and, in the traditional form of
battery, escape harmlessly through the small vent holes
provided in the caps.

However, if there are any sparks due to poor electrical
contact nearby or if a flame is used — perhaps to light a
gas soldering iron, the mixture of gases can explode very
violently. This can easily split the battery case into many
sharp fragments and these, together with the flying sul-
phuric acid, are very dangerous indeed. Even the sealed-
type of battery is not totally immune from this possibility
so beware!.

CHEMICAL NASTIES

There are several rather nasty chemical substances used
in the manufacture of electronic components and in the
servicing of equipment. An example is mercury. This is
used in such items as mercury tilt switches and, of course,
thermometers. Mercury is liquid at normal room tempera-
ture and, because it conducts electricity, is excellent for
these purposes. However, it is poisonous and should not
be touched. Spilled mercury slowly releases vapour which
if breathed over a period of time can cause serious long-
term health problems.

It is essential that tilt switches and certain types of
relay and thermostats containing mercury are not broken
open to examine the contents. Chemical compounds of
mercury; which are particularly poisonous, appear in cer-
tain types of cell — notably button cells used in some
watches, test equipment, small microphones, etc. These
must similarly be left intact and disposed of sensibly.

/7
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For measuring temperatures in experimental work, it

is best to use an electronic thermometer to avoid the
possible breakage of a mercury one. Alternatively, use
a thermometer containing the much safer coloured al-
cohol as the working liquid. These are available to cover
the range of a traditional “laboratory thermometer” i.e.
~10°Cto 110°C.

Dead nickel-cadmium batteries should not be broken
open since there is cadmium and potassium hydroxide in-
side, both decidedly nasty substances. Care should also
be taken with certain materials used in the production of
printed circuit panels. Sodium hydroxide (caustic soda)
solution, used as a developer for sensititised boards, must
be kept off the skin.

When sodium hydroxide is dissolved in water a lot of
heat is liberated, spitting can take place and the solution
can splash into the eyes. For this reason, rubber gloves and
safety goggles should always be worn when using it. If
sodium hydroxide does enter the eyes it must be washed
out with copious amounts of water and medical attention
sought immediately.

Ferric chloride is used as an etchant for p.c.b. panels and
should also be treated with respect. This also liberates
heat when dissolved in water and can splash into the eyes.
Again, the use of safety goggles is advised.

Some old heatproof wiring — perhaps inside an electric
fire — contains asbestos. Care must be taken not to breath
any of the fibres released from this since it could pose a
serious health risk. It is best to dispose of any such
equipment. It is 7ot a good idea to cut open any electronic
components as a number of them, particularly semicon-
ductors, contain hazardous chemicals.

NO SMOKE WITHOUT FIRE

This series would not be complete if we did not sing
the praises of the smoke detector. Recommended by fire
brigades everywhere and by all concerned with household
safety, it is surprising how few people use them especially
in view of their low cost.

By detecting smoke, a warning is given before flames
develop and cause a large-scale fire. This provides valu-
able time to tackle the fire or to get out of the house.
Smoke is lethal — especially when it comes from modern
plastic materials sucﬁ as those used for wiring insulation,
equipment cases, etc. One smoke detector is rarely suffi-
cient — use severalunits sited in key areas to provide the
maximum protection

That's the end of the series. Electronics is very enjoyable
but safety aspects must always be taken seriously. Hope-
fully, the information given over the past few months will
help in avoiding accidents or at least to reduce their
frequency.

A selection of “thermal” fuses — effective in preventing
equipment fires due to overheating.

209



Constructional Project

ccorTv

CAMERA

JOHN BECKER

Give an eye to your computer
or neighbourhood watch with
this money-saving
monochrome monitor.

sion camera was originally designed

as a low cost unit for inputting live
visual images into a PC-compatible com-
puter for graphical and general amusement
purposes. However, following a spate of
crimes in the author’s locality, its poten-
tial as a security camera was recognised
and the circuit was expanded to also allow
live and recorded image interfacing with a
cheap monochrome TV receiver.

The cost of the author’s camera was kept
low by using a lens from an old 35mm
camera, and by the use of an image sensor
inexpensively purchased as a slightly sub-
standard manufacturing test sample.

In this constructional article, the camera
circuitry and its TV receiver interface are
described. A follow-up article will describe
a PC-compatible computer interface, the
“Frame Grab”, which allows /ive images
from the TV camera to be output to

THls monochrome closed-circuit televi-

the computer, where it can be displayed,
modified, coloured, stored on disc, printed
to paper, or output back to the TV screen
via the camera unit. Also, programming
examples will be included.

The camera can be used on its own with-
out a computer, and the Frame Grab can
be used without the camera for other data
gathering purposes.

The block diagram for the camera and its
interface options is shown in Fig. 1.

IMAGE SENSOR

The camera is designed around the
Philips solid-state CCD (charge coupled
device) monochrome image sensor chip
type FT800P. The chip consists of four
active sections, image sensor, storage
area, horizontal output register and
amplifier. Fig. 2 shows a simplified
functional schematic diagram for the
image sensor.

The image sensor has 580 rows and 774
columns of light sensitive pixel elements.
Light falling on the pixels causes an electri-
cal charge to build up on them relative to
the light intensity. The pixels are internally
connected in a matrix controlled by a set of
four-phase clock signals supplied via lines
AX] to AX4.

Fifty times a second, the charges on
the complete block of pixels are rapidly
transferred into the matrixed storage area,
which is insensitive to light and is con-
trolled by a second set of four-phase clock
signals, supplied via lines BX1 to BX4.

6e579mm
o770 PixeLs——]
5:044mm

INAGE SECTION T
ACTIVE IMAGE OIAGONAL

8-020mm 580 LINES
|
I |

STORAGE SECTION | | 309 LINES
{

SHIFT
CONTROL

AXY

AX2
AX3.
AXL

81
LSNIFT BX2.
ONTROL | BX3
[gw 'J_
' our—é-—lnomzomu;ils:!ﬂ ‘
e
G Cx1CX2 cX3
SHIFT CONTROL
[ FT200P FRAME TRANSRER SOLID -STATE IMAOE SENSOR
Fig. 2. Simplified functional schematic
diagram for the Philips image sensor.
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Fig. 1. Block diagram for the CCD TV Camera and its interface options.
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During transfer, the AX and BX clock sets
are synchronously interlocked.

At the end of the transfer, the AX clocks
are stopped, allowing the sensor pixels to
acquire a fresh set of light-related charges.
The BX clock set, however, now proceeds
to shift each line of pixel charges in-
dividually into the horizontal shift register.

After each stored line has been trans-
ferred, the BX clocks stop while the
horizontal register shifts each separate
pixel charge into the output amplifier
register. The output shifting is controlled
by the three-phase CX clock set, accom-
panied by the RG clock signal which resets
the output register between pixels.

After all pixels of one line have been
output, the BX clocks shift the next line
into the horizontal register. The process
continues until all the stored lines have
been output, after which the next block of
pixel data is transferred to the storage area.

How the four-phase clocks shift the
electrical charges across pixels is illustrated
in Fig. 3. The principle is similar to the
bucket-brigade technique used in audio
echo-control chips. More AX, BX and CX
waveform data will be shown later when
circuit testing is discussed.
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Fig. 3. Image sensor vertical charge
shift sequence.
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Fig. 4. Circuit diagram of the image sensor section of the camera.

IMAGE SENSING
CcIrRCUIT

The sensor’s clock input points and
biasing circuit details, which are based
upon the manufacturer’s recommenda-
tions, is shown in the image circuit diagram
Fig. 4.

The power supply sources will be dis-
cussed later, as will the voltages to be ex-
pected at selected points. At present, note
only that transistor TR2 and preset VR1
set the bias voltage required by the video
output stage, a level which is not critical,
and that transistor TR1 buffers the video
output signal.

SYNC

GENERATOR

It had been hoped to derive all
synchronisation signals from one master
crystal-controlled oscillator of between
80MHz and 85MHz, the primary frequency
range from which the sensor’s clock
waveforms are generated. Regrettably, a
suitable crystal at a reasonable price could
not be found. Consequently, it was decided
to use a 4MHz crystal oscillator to set the

more critical sync timings required by the
TV receiver, and to use for sensor clock
generation a separate 80MHz oscillator
built using CMOS inverters.

In Fig.5, the line and frame sync generator
circuit, IC7 is the 4MHz crystal oscillator
feeding into IC8 which divides the sig-
nal down to three sub-frequencies. Qutput
Q7 produces 15625Hz, the TV line sync
frequency. Output Q6 produces 31250Hz
which is further divided by IC9 and the
AND gate around ICl0a and ICIOb, to
produce a 50Hz pulse (TV frame sync rate)
at IC10a pin 6. IC8 output Q8 is used later
in the generation of a + 20V supply line for
the sensor chip ICS.

The 50Hz and 15625Hz signals have their
pulse lengths modified by the dual monos-
table ICI8 to suit TV receiver needs. Pre-
set VR3 adjusts the line sync output pulse
length.

Positive-going pulses from QI and Q2 of
IC18 are combined by the OR gate
IC6a, whose output is used for TV and
Frame Grab synchronisation. Negative-
going pulses from Q1 and Q2 of IC18
control the image sensor AX/BX transfer
timings.

SIMC7 'Y}
4MHz XTAL

OSCILLATOR o
MODULE IC8 .

TLHC4L040
o 31250Hz

R1S
: k7
IC10a %
s 74HC1 v
o & 100k
0¢ s <
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Fig. 5. Circuit diagram of the line and frame sync generator stage for the CCD TV camera.
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Fig. 6. Circuit diagram of the 80MHz clock generation and CX clock control.

CX CLOCK
GENERATION

The CX clock generator circuit is shown
in Fig. 6. It is driven by the 80MHz os-
cillator formed around the three inverters
IC3a, IC3b and IC3c and tuned by preset
control VR2.

Clocked by IC3c, shift register IC2 gen-
erates the three-phase CX waveforms in
conjunction with inverter IC3d. Each clock
pulse shifts the data on the Q outputs along
by one output place.

Since Q3 is inversely connected back to
IC2 DI (data input),via IC3d, the shift
register behaves as a divide-by-six counter

with a different phase state on each output.
The register is synchronised with the image
transfer sequence by being reset via IC3f in
Fig. 7.

The CX1 and CX2 waveforms are
tapped from Q1 and Q3 outputs respec-
tively, and the CX3 waveform is the Q2
signal inverted by IC3e. The RG waveform
is the combination of the Ql and
Q3 outputs ANDed by IC4a. All four
waveforms are coupled to the sensor chip
ICS via capacitors C1 to C4, respectively.

Output Q4 is not part of the CX con-
trol but is used as a clock source for the
Frame Grab. The Frame Grab project will
be covered in the follow-up article.

Graph D in the “Testing” section illust-
rates the waveforms. See Fig. 16 (next
month).

Only the AC (Advanced CMOS) versions
of IC3 (74AC04) and 1C4 (74AC08) can be
used in the circuit of Fig.6. It is best that IC2
should also be the AC version (74AC164),
although at a pinch the 74F164 could be
used, but with loss of picture quality. The
HC (High speed CMOS) versions are too
slow for this part of the camera circuit.

IMAGE TRANSFER

TIMING

Output QI from IC2 pin 3 is additionally
used as the clock source for the image
transfer control circuit shown in Fig. 7.
The clock signal is first slowed down by
counter ICI2b whose QBI1 output delivers
a divided-by-four frequency to the two
AND gates IC4b and IC4c. The AND
gates are further controlled by the QA and
QB outputs of the dual flip-flop IC11.

The AX/BX image transfer routine is in-
itiated by the positive-going edge of the
50Hz pulse from IC18 Q2 in Fig. 5. This
pulse triggers IC11b so that its QB out-
put goes high, so allowing the clock from
IC12b QBI to pass through AND gate
IC4c to OR gate IC6b and on to the clock
input of counter IC12a.

The counter (IC12) outputs QAQ, QAIl
and QA2 will be cycled through their nor-
mal binary divider sequence for as long as
input CA is being clocked. Output QA3,
though, is connected back to the RA reset
input, so effectively IC12a only produces
an 8-bit repetitive sequence.

The reset pulse also triggers a counter,
IC19, which in conjunction with NAND
gate IC20, monitors the number of times
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Fig. 7. Image transfer control circuit diagrem.
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IC12a has performed its 8-bit cycle. After
301 cycles (the quantity required for the
full AX/BX transfer operation) following
IC11b being triggered, 1C20 pin 13 goes
low and resets IC11b. As a result, AND
gate IC4c is closed, IC12a stops counting,
and IC19 is reset by IC11b QB.

The cycle sequence of ICI2a is also
controlled by the 15625Hz line sync pulse
from IC18 QI (Fig. 5). The positive-going
pulse edge triggers IC11a so that its QA
output goes high, allowing AND gate 1C4b
to pass through clock pulses from ICI12b
QBI. From IC4b the clock pulses pass
through IC6b to IC12a.

In this mode, when IC12a QA3 goes
high, it resets IClla via inverter 1C3f
so that the counter stops counting im-
mediately on the eighth pulse. The reset
pulse from IC3f also resets IC2 in Fig.6.
During the 50Hz transfer mode, the effect
of ICl1ais over-ridden.

Additionally, IC11 QA and QB outputs
are combined by OR gate ICéc to provide
Frame Grab video sync pulses at the
amplifier stage. IC11b QB and QB are used
for other Frame Grab sync timings, via
1C4d and IC10c.

AX AND BX

PHASE SPLITTER

While IC12a is cycling through its 8-bit
sequence, the QA0, QA1 and QA2 outputs
are controlling multiplexer IC13, cycling its
Y output through the logic sequence set on
the DO to D7 inputs. The sequence is set
so that the Y output is high for five clock
pulses on 1C12a, and low for three clock
pulses. It is from this data that the AX and
BX clock phases are derived.

Output Y from IC13 pin 5 is fed to data )

input D2 (pin 2) of the shift register IC14 in
Fig. 8. IC14's clock source is the same
as that driving counter 1C12a in Fig. 7.
The resulting four-phase waveforms output
from IC14 will be seen later in Graphs B
and C (Fig. 16) next month.

Since the BX clocks are required in both
the AX/BX and BX/CX transfer modes,
they are taken directly to the level con-
verter 1C21. This raises the BX peak
amplitude from the basic +5V to + 10V as
required by the image sensor. [C22 is used
as a buffer to meet the sensor’s input
loading demands.

The AX clocks are only needed during
the AX/BX transfer mode and so are taken
first via the control gate IC1S, and then
to level converter IC16 and buffer IC17.
During AX/BX transfer mode, IC15 routes
its AO to A3 inputs to the Y0 to Y3
outputs.

During the BX/CX transfer mode, a con-
trol signal from IC11 QB takes high IC15
pin 1, the Select input. This switches IC15

to route the logic levels on the BO to B3
inputs to the YO to Y3 outputs, so holding
the sensor’s AX lines at the required static
logic level.

VOLTAGE
CONVERTER

Generation of the +20V supply level
needed by the sensor chip is shown as part
of Fig. 8. The Q8 output of IC8 in Fig. 5
(which has a frequency of half the TV line
sync frequency, to minimise screen inter-
ference) has its peak level increased to
+ 10V by IC2lc. This is then buffered by
1C22c¢ in parallel with 1C22d, so increasing
the output drive power.

In standard voltage-doubling fashion,
the clock signal is passed through capacitor
C12, to which approximately 11-4V d.c. is
added via diode DI. The combined signal
level is rectified by diode D2 and smoothed
by electrolytic capacitor C13.
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Fig. 8. Circuit diagram for the AX and BX clock control stages of the camera.
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Fig. 9. Circuit diagram for the camera amplifier and a single i.c. multiplex stage.
AMPLIFIER Both video signals are taken to the From output Z OUT, the sync-mod-
CIRCUIT multiplexer 1C28. The signal destined for ulated signal goes to the UHF Modulator

Connection of the sensor’s control clocks
and voltages is made via socket SK1 and
plug PLI1, which has been designed as an
integral part of the Sensor printed circuit
board (p.c.b.). The video output signal is
also connected via SK1/PL1 and is taken to
the simple amplifier circuit shown in Fig. 9.

From SK1, the signal is brought via a
screened cable to capacitor C20. Op.amp
IC24 then buffers, inverts and doubles
the signal level, sending it equally to the
amplifier circuits formed around IC25 and
IC26. The two amplifiers are identical and
are used to separately modify the signals
routed individually to the TV and the
Frame Grab.

Panel potentiometers VR4 and VRS ad-
just the gains of the amplifiers. Both output
signals are referenced to ground by the in-
clusion of C21, C24, D3 and D4. Controls
VR6 and VR7 are used to force a d.c. bias
level onto the signals, which serves to alter
the effective brilliance of the TV or com-
puter screen displays.

the Frame Grab is taken to input X0,
while the X1 input is grounded. Con-
trolled by the sync pulses from ICéc in
Fig. 7 and applied to input X CTL, X
OUT is repeatedly switched between the
X0 and X1 inputs. This places an easily
detectable sync marker onto the Frame
Grab video line.

The video signal for thc] TV is first taken
to input YO. Input Y1 is connected to the
processed video signal returned from the
Frame Grab via capacitor C25 and biased
by the network around VRS, R28 and D5.
Normally, the signal routing is from YO to
Y OUT, though a logic-high control signal
from the Frame Grab to input Y CTL can
switch the route to the Y1/Y OUT path.
Output Y OUT is routed to input Z0, and
input Z1 is grounded. The signal from the
selected YO or Y1 path is modulated by the
TV sync pulses sent from ICéa pin 3 in Fig.
5 and applied to input Z CTL. In the ab-
sence of the Frame Grab, input Y CTL is
held grounded by R29, so forcing a YO/Y
OUT routing.

which superimposes onto it the carrier
signal for UHF TV Channel 36. The UHF
modulator is pre-tuned by the manufac-
turer and requires no setting up. Connec-
tion to the TV is via normal coaxial cable
and suitable plugs.

The UHF Modulator used in the
author’s unit is type UMI233, a
monochrome-only modulator. Although
not verified, it seems likely that the UHF
colour modulator type UM1286 could be
used instead (but still producing a
monochrome image).

POWER SUPPLIES

The basic power supply for the TV
Camera is shown in Fig. 10. Through
socket SK3, the basic 12V supply can be
input from a mains operated power supply
unit or battery adaptor, or from a 12V car
battery. Alternatively, the computer’s 12V
supply line can be input via the Frame
Grab and socket SK2. Switch S1 selects the
supply input route.

SK2
+
3 ov
’
h— 51
+12v
ov
SK3
(€E<cie6)

Fig. 10. Circuit diagram for the basic power supply.
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The total current consumption is about
165mA. ICl regulates the 12V supply
down to 5V, and 1C23 drops the 12V down
to 10V with the aid of level-setting resistors
R17and RI8.

The 10V line is required by IC16, IC17,
IC21 and IC22 in Fig 8. It is also the power
source for the op.amps of the amplifier cir-
cuit in Fig.9. In that circuit an additional
+ 5V line is produced from the 10V line via
regulator IC27. This provides a reference
bias for the amplifiers, and the source sup-
ply for IC28 and the UHF Modulator. The
use of 1C27 as a second + 5V source (in-
stead of using the output of IC1) reduces
noise levels on the amplifier board.

The 20V supply generation circuit was
described earlier.

TEST CIRCUIT

The simple test circuit in Fig.1l is
intended to help make this TV camera a
unit which can be constructed by any
reader who is familiar with the basic
principles of electronics, has constructed a
few projects before, but may not have
much in the way of test gear. Admittedly,
readers who have an oscilloscope will find
checking the circuit much easier than
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Fig. 11. C/'rc_u/t diagram for the simple l.e.d. test board.

those who do not. However, exploratory
trials with the test circuit seem to confirm
its usefulness.

The circuit consists of 10 led.s in a
single module, and two oscillators. Eight of
the l.e.d.s are buffered by resistors R30 to

R37 and IC29. Any of the buffered le.d.s
can be temporarily wired to any point on
the logic circuitry, including points which
have a + 10V peak level. The unbuffered
l.e.d.s should only be connected to points
which do not exceed +5V.

Approx cost £ 1 1 o
COMPONENTS guidance only
/ (sub-spec. sensor)
TV CAMERA Miscellaneous
. S s.p.d.t. min. toggle switch
Resistors R14 47k SK1 16-way 0-1 inch edge connector, p.c.b.
R1to R4 100k (4 off) R4 470k mounting
R5, R6, R8, R18 1k (4 off) R17 2k SK2 8-way 0-1 inch edge connector, p.c.b. mounting
R7,.R11 15k (2 off) R19to R25, R29 10k (8 off) SK3 3-56mm mono jack socket (or power supply
R9, R10 100 (2 off) R26 to R28 470 (3 off) socket)
R12 6k8 PL3 3-5mm mono jack plug (or power supply plug)
R13.R15 4k7 (2 off) (PL1, PL2 are part of p.c.b. tracking)
All 0.25W 5% carbon film or better See Plugs to suit UHF Modulator and TV aerial sockets (one of

SHOP
TALK

each).
Printed circuit boards available from the EPE PCB Service,

Potentiometers codes 865 (Control — double-sided p.th.) and 866 (combined

VR1 10k min. round cermet preset

! Page Video Sens., Video Output, Test and Extension Plug); 8-pin d.i.l

VR2 Tk min. round cermet preset socket (3 off); 14-pin d.i.l. socket (10 off); 16-pin d.i.l. socket (11
VR3 100k min. round cermet preset off); 24-pin d.i.l. socket, with 0-7inch pitch pin spacing for image
VR4, VRS 470k rotary carbon, linear (2 off) sensor IC5 (see text); metal box, size 7-8 inch x 3- 5inch x 4inch
VR6 to VR8 10k rotary carbon, linear (3 off) (Lx H x W), with angled front; UHF Modulator type UM1233
(see text); lens and lens mount (see text); knobs (5 off); p.c.b.

Capacitors mounting supports, with screw hole base (4 off); self-adhesive

p.c.b. support pillars (4 off); coaxial cable, length to suit applica-
tion, screened cable, about half metre; 24 s.w.g. tinned copper
wire (see text); multistrand coloured connecting wire; cable ties

C1toC4,C17t0C22,C25
C5,C1410C16,C24

100n polyester (11 off)
22y radial elect. 16V (5 off)

C6,.C13 4p7 radial elect. 16V (2 off) (4 or 5 off); 1mm terminal solder pins (about 35 off); solder and
C710C9,C23 Tu radial elect. 63V (4 off) desolder braid (optional) to correct any erroneous solder shorts.
c10 10p polystyrene
cn 4n7 polystyrene
c12 2u2 radial elect. 63V TEST CIRCUIT
Resistors
: R301to R37, R48, R50 10k (10 off)
BmICan duceors I R38 to R47 470 (10 off)
D1 to D5 1N4148 signal diode (5 off) R49. R51 4k7 (2 off)
TR1, TR2 BC549 npn transistor (2 off) '
IC1 7805 + 5V 1A regulator Potentiometers
1IC2 74AC164 or 74F164 8-bit SIPO shift VR9, VR10 1M min round cermet preset (2 off)
register (see text)
1C3 74AC04 Hex inverter Capacitors
IC4 74AC08 quad 2-input AND gate C26 1y radial elect. 63V
1C5 FT800P Philips CCD B&W image sensor G27 4n7 polystyrene
1C6 74HC32 quad 2-input OR gate
IC7 4MHz 8-pin crystal oscillator module Semiconductors
1C8, 1C9, IC19 74HC4040 12-stage binary counter (3 off) 1C29 74HC541 octal buffer
1C10 74HC11 triple 3-input AND gate 1C30 74HCO04 Hex inverter
1C11 74HC74 dual D-type flip-flop X1 10 x l.e.d. module
1C12 74HC393 dual 4-stage binary counter -
IC13 74HC251 tri-state 8-input data selector Miscellaneous
1IC14 74HC164 8-bit SIPO shift register Printed circuit board available from EPE PCB Service, code
1C15 74HC257 quad 2-input data selector 866 (combined board - see Control Board list); 20-pin d.i.l. i.c.
IC16,1C21 4504 Hex level changer (2 off) socket (2 off)
1C17,1C22 4050 Hex buffer (2 off)
1IC18 74HCA4538 dual monostable OPTIONAL COMPONENT DELETIONS
1C20 4068 8-input NAND gate If the Frame Grab Computer Interface will not be used, the
1C23,1C27 78L05 + 5V 100mA regulator (2 off) following components can be omitted: R25, R26, R28, C24,
1C24 10 1C26 LM6361 high speed op.amp (3 off) D4, IC26, VRS, VR7, VR8, SK2, 8-pin d.i.l. i.c. socket, knobs (3
1C28 74HCA4053 triple 2-channel multiplexer off).
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Fig. 12. Printed circuit board component layout for the Control Board. The topside view shown above is for a single-sided
version and includes all necessary link wires, some of which have to be inserted under the i.c. holders. The component layout for
the double-sided version is identical, without all the link wires. The full size top and bottom copper foil master patterns for the
recommended double-sided, plated-through-hole, version are shown below.
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The oscillators can be substituted for the 4MHz and
80MHz oscillators and set for much slower frequency rates,
allowing the l.e.d.s to show monitored logic levels at a
leisurely rate. The majority of the control logic can be
checked in this way. The exceptions are logic transitions
which occur at a naturally fast rate. such as Reset pulses.

LENS CHOICE

The lens from an old 35mm camera was used with the
author’s unit. It was secured to the box using sections of a
lens-extension tube set. Ideally, a proper lens mounting ring
should have been bought and fixed to the box.

Lenses from other sizes of camera can be used if they have
focus and aperture controls. Experiments with a cheap dis-
posable camera produced unsatisfactory results because of
the lack of these controls.

Note that since the sensor has an active diagonal of 8mm,
only a proportion of the field covered by the lens from a
35mm camera will be used.

CONSTRUCTION -
CONTROL BOARD

All chips except the regulators and op.amps are CMOS
devices and the usual handling precautions should be ob-
served. Touch a grounded (earth) point before handling
them to discharge any static electricity from your body.

Due to the very nature of this project and the desire to
ensure a quality finished product. it was decided that the
use of a double-sided, **plated-through-hole (PHT)", board
would be the best approach likely to give constructors the
most chance of consistent results. We have included a single-
sided topside component layout showing all the required
link wires for guidance only. With the exception of the link
between test points TP2 and TP3, none of the links shown
in the topside view are required as they have already been
made on the recommended PTH board.

The printed circuit board (p.c.b.) topside components lay-
out for the Control Board and full size underside copper foil
master pattern is shown in Fig. 12. This p.c.b. is a double-
sided board and the additional topside tracking is also given
in Fig. 12. (This board is available from the EPE PCB Serv-
ice. code 865).

If you are attempting to make a single-sided board, then
all the link wires shown in Fig. 12 must be soldered in posi-
tion and double-checked before mounting any other com-
ponents. The use of 24 s.w.g. tinned copper wire is recom-
mended for the links.

Next Month: Sensor board. video output board, test circuit
board and the Frame Grab Interface details.

(Above right) The completed camera and next
month’s prototype Frame Grab Interface board.
(Below) Layout of all the camera boards inside the
metal case.
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"ELECTRONIC COMPONENTS

PROJECT BOXES A range of high quality boxes moulded in black high impact ABS,
easily drilled or punched to produce a professionat looking end product

TYPE w L H PRICE
T2 75 56 25 £0.77
T4 L] 57 227095 CRYSTAL OSCILLATORS
MB1 79 61 40 £1.35
MB2 100 76 4 £147 40mhz ALL
MB3 18 98 45 £1.71 7.6 mhz £1.50 each
Mg4 216 130 85 £5.19 12.0 mhz OR
MBS 150 100 60 £2.35 1 R
MB6 220 150 64 £3.95 32';§2mmh:z 45:2(30
MB7 177 120 83 £3.42 - '
MB8 150 80 50 f£2.22
All gizes are in millimetres
MICRO SWITCH roller arm operation spdt 40p each
MINIATURE TOGGLE SWITCHES

spdt 60p each spdt3 position c/off 70p each
dpdt 70p each  dpdt 3 position c/off 80p each
spdt biased 60p each  spdt 3 position c/off biased both ways 70p each

dpdt 3 position ¢c/off blased one way 80p each
MINIATURE PUSH TO MAKE SWITCH 50p each

DIL RELAYS 5 voltdp/changeover
12 voitdp/changeover

60p 10 for £5.00
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 2 EJONNSE;:CI&RS cover.
20 AMP RELAY dp on 12 volt coil o g

pin  30p 30p 35p

£1.50 each 4 for £5.00 15pin 40 40p 15
REED RELAY 12 volt s0peach 10for£4.00 | 20 SR 20 T
240 VOLT AC RELAY. 3-pole c/o 10 amp P P P P
contacts £1.50 each 4 for £5.00

SEMICONDUCTORS - TRANSISTORS - ICS - DIODES - REGULATORS - £TC
VOLTAGE REGULATORS
1.amp 7805/7812/7815 all 33p each. 7905/7912/7915 all 39p each SPECIAL OFFER
2 amp 78505/785212 54p each PROJECT BOX
100mA 78L05/78412/78L15 all 26p each. 79L05/79L12/79L15 all 29p each In white
Adjustable LM317T 47p each. LM723 29p each, L200 £1.28 each highi 1 ABS
Transistors TIP2955 70p each. TIP 3055 70p each 1gmpac
2N3053 29p each, 2N3055 70p each, 2N4403 28p each, 2N3819 40p each 50x 70 x 25mm
MICRO iC’S -280A CPU £1.20; 280A PIO £1.50; 280B SI10-1 £4.00 60p each 10 for £5.00

OPTO DEVICES - LEDS - ETC
Smm rnd red/yellow/green/amber 10p each 12 for £1.00 any mix
Smm rnd high bfightness red/green 20p each 6 for £1.00 any mix
5mm rnd flashing red 60p each, yellow/green 70p each
Smm rnd bi-colour 35p each, tri-colour 45p each
LED mounted in chrome bezel red, yellow or green 30p each, 4 for £1
LED mounted in a black bezel red only 25p each, S5for £1.00
PLASTIC BEZEL for 5mm rnd leds 10 for 40p
High brightness bi-colour |.e.d., rectangular, red/green, two leads 40p each

TEMPERATURE PROBE
High quality probe made for the medical profession. Consists of a resistive sensor
mounted in a plastic covered probe with a 1 meter curled lead. Temp. range —40 to
150°C. Resistance at: 150°C 188.3 ohms; —40°C 336.5 kohm; 25°C 10.0 kohm + 70 ohms.
The original price of these probes was over £24.00. Full data supplied. OUR PRICE £3.76
RESET TIMER PCB
Gives a timed relay closure following a momentary input. Requires 12V d.c. supply SP c/o
relay output LED indication. 19 different time intervals from 25sec to 35min 20sec. £5.98 each.
UNIVERSAL BELL TIMER

10 or 20 minute bell cut off + ve or — ve trigger® timed relay contacts.

ALARM CONTROL UNIT
Single zone alarm control unit built into a domestic light switch box. Ideal for home,
caravan, boat, garage, shed etc
Facllities: — Normally closed loop for pir sensors, door/window contacts etc. Normally
open loop for pressure mats. 24-hour loop for personal attack button Visual indication
that the system is oporational. Automatic SIREN
entry/exit delay. Automatic system reset
Alarm output cmos logic level 12 volt dc for external use 115db
PRICE COMPLETE 'WiTH FULL INSTRUCTIONS
SUB-MINIATURE PASSIVE INFRA-RED SENSOR ONLY £7.95
Brand new passive infra-red sensor, measures only

£8.95
S T £8.95
33mmW x 24mmH x 29mmD. Logic tevel output. Full data
and application notes supplied
i

r~ 3
R |
EX INSTALLATION SENSORS tested working. .

Type 1. Measures 180 x 112 x 70mm with walk test led, relay output —— %

and tamper protection. 12 volit dc supply required £8.50 each
Type 2. As above but a smaller unit 123 x 62 x 50mm £11.75each
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

Please note: There may be variations in the size DOOR/WINDOW CONTACTS
of the above passive infra red sensors depend- | Surface or flush mounting, white

£4.96

ing on stock at the time of ordering. But the unit £1.10 each
will certainly be within the stated sizes JUNCTION BOX
DUAL TECH SENSOR Microwave and passive LWhite6way 50p

infra-red combined. Separate led indication for each function. Measures 120 x 75 x
50mm. 12 volt d.c. supply. Relay output. Tamper protection. £29.95 each
ALARM CONTROL PANEL ST3000
‘Wire free alarm control panel, detectors communicate with the
panel by means of radio transmitters*. Speech synthesls for pro-
gramming and general operating guidance’. Built in user pro-
grammable telephone dialler’. Up to 32 transmitters can be be
used’. Programmable exit/entry and bell timers*. Programmable
user codes.” Full installation data supplied, the only thing that has
to be handwired is the output to the siren/bell unit (not supplied)”.

These control panels cost over £300.00. Yours for only £59.95.

Suitable PASSIVE INFRA SENSOR/TX £25.85

Battery operated, available in 8m range, 10m range or 25m range.
UNIVERSAL TX

For connection of normally open or closed contacts e.g. door/window switches, pressure
£17.6
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BREADBOARDS — CAPACITORS — SOLAR CELLS -
HEATSHRINK - ETC
SOLAR CELL 2 volt 150mA max, size 60 x 100mm
BNC SOCKETS 50 ohm single hole fixing

£1.35each 5 for £6
50p each 10 for £4.00

MERCURY TILT SWITCH BREADBOARD
Standard onfoff £1.00 each 173 X 65mm 840TP £5.25 each
4 Contact {Directional) £1.50 each TEXTOOL 2IF SOCKET

PIEZO VIBRATION SENSOR 28 pin zero insertion socket £5.95 each

with data sheet £1.00 each

6 VOLT Ni-CAD PACK 5AA NI-CADS, fast charge type £3.95
CAPACITOR 10,000 mfd 25 volt with fixing clip 60p each
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 force socket 28 pin 40p each 3 for £1.00
MULTITURN PRESETS 20mm RECT, 500R, 1K, 5K, 10K, 20K, 50K, 100K 1MO.

40p each, 3 for £1.00
CARCIGAR 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
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
RECHARGEABLE BATTERIES £7.64 each
AA (HP7) 600 mAH £1.02 each C (HP11) 1200 mAH £2.29 each
D (HP2) 1200 mAH £2.40 each PP3 8.4V 100 mAH £4.77 each

FLOURESCENT LIGHT INVERTOR. Drives an 8 watt tube directly from 6V d.c. Data
supplied £4.50 each

£1.00 BARGAIN PACKS

SUB-MINIATURE TOGGLE SWITCHES

P.C.B. Mounting

BO1 S.P.on 4 for £1.00

BO2 D.P.on 3 for £1.00

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

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

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

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

BOO7 12 x PP3 BATTERY SNAPS

BOOB8 1x CAPACITOR 1 FARAD 5.5 VOLT 20mm dia. x 7mm high

BOOY INSTRUMENT KNOBS (0.25"" SHAFT) High quality grey piastic knob, coliet
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 WIRZ-ENDED LAMPS

BO14 8 x 2 PIN DIN PLUGS screw terminal connectlon

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

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

BO17 2 x PIEZO BUZZERS approx 310 20 voltd.c

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

BO19 4 x TLO82CP bi-fet op-amps

BO20 20 x ASSORTED LEDS full spec. various shapes and sizes

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

B0O22 4x CONSTANT CURRENT LED 5mm round, red 2-18V d.c. or a.c. nominal
14mA

BO23 50 x IN4148 diode

BO24 2 x INFRA-RED TRANSISTOR FPT5133

BO25 5x 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 Variabte regulator mounted on a 3mall heatsink

BO31 2x MANG610 2digit0.6" 7 segment display Com anode, amber

BO32 3 x PHONO TO PHONO LEAD 63cm long

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

BO34 1 x PHOTO SENSITIVE SCR mounted on a PCB, data sheet supplied

BO35 4 x IEC Panel Mounting Mains Plug Snap fix

BO36 5x ASSORTED PIEZO TRANSDUCERS

BOJ7 5 LENGTHS OF HEATSHRINK SLEEVING 8mm dia. 400mm long

BO38 25 x CERAMIC DISC CAPACITORS 0.1 mid 63V

BO39 15 x MONOLITHIC CERAMIC CAPACITORS 0.1 mfd 63V, in a dil package

BO40 25 x ASSORTED ELECTROLYTIC CAPACITORS PCB mounting useful values

BO41 25 ASSORTED PRE-SET RESISTORS

BO42 6 x 3-5mm LINE JACK SOCKETS (mono)

BO43 6 x 3-5mm JACK PLUG (mono)

BO44 8 x 3-5mm CHASSIS SOCKET (mono)

BOA4S5 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 1x PCB WITH TWO LARGE LEDS 15mm square, one red and one green

BOS0 1x 12V DC RELAY 4-pole ¢/o with plug in base

BO51 4 x LM324 quad op-amps

BOS52 4 x 555 Timer

BOS3 5 x 741 op-amp

BO54 25 x IN4001 diode

BOSS5 20 x IN4007 diode

BOS56 1x SLOTTED OPTO

BOS57 1 x DACOS8 Digital to analogue convertor with data

BO58 4 x OPTO ISOLATOR

BO60 3 x C106D Thyristor

BO61 5 x 78M05 VOLTAGE REGULATORS positive 5 volt 500mA

Please use order code when ordering the bargain packs.

Please make cheques and postal orders payable to Mailtech.
All prices include VAT,
Please add £1.00 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 4pm.

Dept EE, Mailtech

PO Box 16 Ludiow
Shropshire SY8 4A4NA

Tel/Fax: 058 474475
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Special Series

CALCULATION

CORNER

Work, Energy and Power

/.

STEVE KNIGHT

Part Three

This series is designed to help you make your way, at your own
pace, through the often imagined fears of mathematics, as this is
applied to electronic and electrical engineering matters.

and complain of having no energy to face the day — we

don’'t feel like doing a day's work. Anything (or anybody)
capable of doing work possesses energy. The form of energy which
will be of interest to us here is not muscle orientated but comes in
the form of electrical energy. By using the appropriate equipment,
electrical energy may be converted into other forms of energy, such
as mechanical energy from an electric motor, light energy from an
electrical bulb or heat energy from a coil of resistance wire through
which a current is passing.

Work and energy are often confused, but it is enough for our
purpose here to say that work is done when a force is applied to
something and moves that something from one position to another
— like lifting a mass against gravity, for example. Energy is simply a
measure of the ability to do work, and the amount of work done is
a measure of the energy used.

Both work and energy are measured by the same unit, the Joule
(J). The joule is defined as the work done when a mass of |
kilogram is moved through a distance of 1 metre. This is in terms
of mechanical work. In the electric circuit, although there may not
appear to be any connection to the mechanical interpretation of
work, we have an electromotive force which acts to move an
electric charge through a potential difference, hence work must be
done by the passage of an electric current.

If 1 coulomb of electricity flows in a conductor at an e.m.f. of |
volt, then the amount of work done is 1 joule. So mathematically
we can write

work done (W)= quantity moved (Q) x potential difference (volts)
and since work done is equal to the energy consumed we have

wE ARE all familiar with those days when we get out of bed

energy consumed =W =Q x V joules

Now we know that Q= It coulombs, so if we substitute It for Q
into the equation we get W=1Ix V x t joules. Further Ohm’s law
tells us that V=IR, so by substituting IR in place of V in this last
eciluation we get W=I(IR)t=1I2Rt joules. We now have a number
of useful formulae for electrical energy.

HEATING EFFECT OF
A CURRENT

When a current flows in a conductor there is resistance to the
flow and the energy that is expended in overcoming the resistance
is converted into heat, a point which must have been apparent to
many of us on a great number of occasions!

From the above equation we can deduce that the heat energy
generated is directly proportional to the resistance (R), the time (t)
and the square of the current (12). Hence, if the current is doubled,
the heat energy goes up four times. Make sure when using these
formulae that you express the parts in the proper units: ohms,
seconds and amperes. Here is an easy example:
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1. An electric heater of 25 resistance is connected to a 200V d.c.
supply. What quantity of heat is generated per minute?

The current flowing J = -\é= 22039= 8A

Then we may use either W=Vt or I2Rt
Using the first of these we get W =8 % 200 x 60
=96,000J or 96kJ
Check on this result by using the second formula.

POWER

Power is the rate of doing work: a powerful electric motor will do
a given amount of work a lot quicker than a less powerful motor.
So time enters into things and we have:

Power P= M‘iﬂe—?—%J 's or Watts
time taken (t

So the power of a system is 1 watt if work is done at the rate of 1J
per second. Another name for the joule is the watt-second.
Using our two formulae for work done above, we get

P=l—\tlt=leatts

or
lZ

In many electronic systems the watt is a large unit, so the usual
sub-units are introduced:

| milliwatt (mW)=ﬁW;mw=o-oorw= 103W

| microwatt (4W) = m W=0001W=106W

while for other purposes, like the disco hall, there is the kilowatt
(kW)= 1,000 or 103W.

POWER RATINGS

Power in resistors is dissipated as heat and, unless we are
deliberately generating heat, this is wasted power. In electronics,
the power rating of resistors (quite distinct from their ohmic
values) must always be selected to suit the expected power dissipa-
tion, otherwise the resistor will burn out or, at best, probably
malfunction. It is nor good practice to work at the extremes of the
rating; always allow a rating margin which is at least one-and-a-
half to twice the calculated dissipation.
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It is time now to demonstrate a few worked examples on the
topics so far discussed.

2. A 240V lamp has a hot resistance of 520Q2. What current is
taken and what is the power rating of the lamp?

_V_240_.
Clll'l'entl—i S—m 0-46A

Power P= VI =240 x 0-46=110W

3. A 5.6k resistor carries a current of 15mA. What power rating
would you choose for this component?

Here R=5,600Q and 1 =0-015A
Then using P= I2R watts we have
P=(0-015)2 x 5,600 = 1-26W
The choice here would be a resistor of 2W rating.

4. A battery of e.m.f. 13-7V and internal resistance 0-18% is con-
nected to a load resistance of 15Q. What power is wasted in the
battery?

Here the total circuit resistance=15+0-18 = 15-18Q

", the circuit current = _153_78 =0-9A

and the power dissipated in the battery = 12 x (internal resistance)
=(0-9)2x0-18=0146W or 146mW

5. Two resistors of 102 and 20Q2 are connected first in series and
then in parallel across a 9V supply. Find the power dissipated
in each case.

Firstly, in series, the total resistance = 30Q

. _V_9_,
. circuit current I—R_E 0-3A

Then the power dissipated =V x =9 x 0-3=2-7W

Notice that this result is the total power dissipated by both resis-
tors. Each resistor here dissipates a different power; we can find
these powers by using I2R; the current of 0-3A is the same through
each resistor so the individual power dissipations are:

For the 1082 resistor P = (0-3)2 x 10 =0-9W
For the 2092 resistor P=(0-3)2 x 20 =1-8W

These powers, of course, add up to the total power of 2-7W.

When the resistors are parallelled we have a total resistance of
6:67Q2 (verify this for yourself), hence 1=9/6:67=1-35A and the
total power dissipation P=V x[=9x 1-35=12:15W,

To find the individual powers this time we could first find the cur-
rent division between the two branches and use the I2R formula. But
it is easier to find a third expression for power by substituting Ohm’s
law form of I = V/R into W=V x | from which we get

2
P=V X-‘é=%- watts

Then for the 1022 resistor P= o =8-1W
and for the 202 resistor P=35 = 4-0SW

Again, these sum to the total power of 12-15W.
We summarise the three important formulae for power:
= = =¥
P=VxI P=I2R R

Remember how to derive the second
two of these from the first. This way is a P
lot better than trying to memorise the
whole string of formulae. There is a dia-
gram, shown in Fig. 3.1, which is sup- V |
posed to show the relationship between
power, current and voltage. By covering
the quantity you want with a finger tip,
the position of the other two will tell
you which calculation to carry out, i.e.
P=VI, V=P/I or I=P/V. I never advo- gu;re(rll/; () and volt-
cate the use of such diagrams (there is a 4 '
similar one for Ohm's Law); what do you do if you know I and R or
V and R, for instance? R doesn’t appear on the diagram. All right,
remember the P=VI relationship, then make the Ohm’s law sub-
stitutions for the other forms of power formula as we did above.

RESISTOR COMBINATIONS

The last worked example above has shown us that if we connect
two unequal resistors in series or in parallel for the purpose, per-
haps, of making up a required single value of resistance that is not a

Fig. 3.1. Relationship
between power (P),
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preferred value, the power dissipation is nor equally distributed be-
tween the resistors. By calculating the individual powers in the way
illustrated, the resistor ratings can be selected to suit the situation.

If equal valued resistors are used the problem is eased slightly.
The required power ratings are the same and the total power dis-
sipation is simply the sum of the individual ratings: For example,
two 0-5W resistors in series or in parallel will produce an equiv-
alent resistance of 1W rating. So if you want, say, a 10k<2 resistor
rated at 2W, two 5-1k€Q resistors rated |W wired in series will do
the job.

Now here are two more worked examples before you are flung
into the deep end on your own:

6. A model motor draws 200mA at 6V. If it is to be operated from
a 9V battery, what series resistor will be required and what
power will be dissipated in this resistor?

We need to drop (or "loose’’) 3V at a current of 200mA (0-2A)

The required resistance thenis R = —T 6_2_ 15Q

The power dissipated in this resistance P=I2R =(0-2)2 x 15=0-6W
A W rated resistor would be used for this job.

7. Two p.c.b. drilling motors are connected in parallel and take
a total current of 0-85A from an 18V supply. The power ex-
pended in one of the motors is 8-2W. What power is expended
in the other? What is the effective resistance of each motor?

As 0-85A is flowing at 18V, the total power expended is
VxI=0-85x18=15-3W. hence if one motor expends 8-2W the
other expends (15-3—8-2)=7-1W.

Knowing the power expended by each motor and the voltage
across them, the resistance of each can be found from

P=%§ or, rearranging, R=3§

So for the 8:2W motor R=45 = 39-50
and for the 7-1W motor R=48=4s-60

There is one final important point about power which should be
borne in mind at all times. There is a tendency to treat I2R as
representing heat; this is quite wrong. I2R represents the rate at
which heat and light energy are produced in a lamp or the rate at
which mechanical energy is turned out by a motor.

Now here are this month’s self-assessment problems, followed
by last month’s answers.

1. A current of 47mA flows through a 270Q resistor. What power
is dissipated and what power rating would you choose for this
resistor?

When a p.d. of 2-8V exists across a certain resistor, the power
dissipated is 0-4W. What is the value of the resistor?

. Another name for the Watt is the joule-second. True or false?

Deduce that a kilowatt-hour is equivalent to 3-6 x 109J.

A cell has an e.m.f. of 2V and an internal resistance of 0-1Q.

Find (a) the current flowing in a 50 external load, (b) the ter-

minal p.d. of the cell, (c) the energy wasted in the cell when it

operates for %2-hour.

6. A 12V, 15W soldering iron is fed from a 12-5V battery through
a pair of leads which each have a resistance of 0-7Q. What is the
voltage acting at the terminals of the iron? What power is lost
in the connecting wires?

7. Two lamps, (A) 6V, 1-8W, and (B) 6V, 7-2W, are wired in
series across a 12V battery. What current will flow through
the lamps? Explain why the lamps are not working under
their proper conditions with this arrangement. What resistance
would you parallel with lamp (A) so that each lamp gets its
correct working current and what power is dissipated by this
resistor ?

9. Three resistors are wired in parallel across a 6V supply. One
resistor dissipates 3W and the second 4:5W. The total energy
used by the whole circuit in 10 minutes is 9kJ. What is the
resistance of the third resistor and what current flows in each
branch?

phw N

Last month’s answers: 1. 5-14Q; 2. 37-5Q, 5-4V; 4. 2092, S. Five; 6.
True; 7. 4-6V; 8. 3082; 9. 3002, 0-08A in 302, 0-12A in 208, 0-2A in
18€2; 10. 1-31V, 3-75Q.

FREEWALLCHART

This issue carries the first of two wall charts designed to back up
Calculation Corner and provide an instant reference to a wide
range of electronics formulae. We can supply extra charts for
schools, colleges etc — contact the editorial office. — See Editorial

page.

Everyday with Practical Electronics, March, 1994



PCB Designer -

For Windows 3.0 & 3.1
0215
All

Runs on any PC running
Inclusive

Windows in standard or
enhanced mode

"...at that price many users will find it (PCB Designer)
preferable to the freeware competition, or the more
expensive commercial alternatives...'

'..I must have tried over a dozen PCB design programs
in the last few years and PCB Designer is certainly the

easiest to learn and use...'
R A Penfold

Everyday with Practical Electronics

Niche Software KX

22 Tavistock drive, Belmont, Hereford, HR2 7XN
Phone (0432) 264 800, FAX (0432) 264 800

Please Note: Since PCB designer is 30 casy to usc, and to kecp costs down, PCB Designer has an On-Line
manual, in Windows Help format. A tutorial is also supplicd online.

/cvc / Chelmer Va}lovre Company

High Grade Audio Valves
Major Brands e.g. Mullard, Brimar, Philips, GE (UK), GE (USA), etc.

A2900 GEC GZ34 Mullard.......coooovernvnnnens £10.00
E8OF Philips £€10.00 G237 Mullard......covenvevvenenennnns £€7.00
ECC81/CV4024 Mullard ...£6.00 6CA7 EL34GE...........cvvevevnnn £9.50
ECC82/CV4003 Mullard £6.00 6L6GA Sylvania.......c.ccoeerveines £7.00
ECC88 Mullard... L £6.00 6SNTGT Brimar.........cooovrvernes £4.50

E88CC Mullard... ......£8.50 6V6GT Brimar.........c.ocovvennnenn. £4.00
EF86/CV4085 Mullard... €8 50 12AT7WC Sylvania...........cuu... £6.00
EL84 Mullard. oo £6.00 6146BGE...... ...£15.00
EL84 GE (USA)........ .

G232 Mullard.........
G233 Mullard......

€V€ PREMIUM: Our own BRAND from selected worldwide
sources, processed in our special facility to provide low
noise/hum/microphony Pre-Amp Valves and Power Valves burnt-in
for improved stability and reliability.

PRE-AMP VALVES POWER VALVES - contd.
ECC81/12AT7........ —— £€5.00 EB4L/TIBIA......coooviiiiiiiiene £5.10
ECC82 12AU7.........................£4.00 KT66 .............. Pt £€9.20

ECCB3/NZAXT.........ccooeeenss LS X eomonaoomonnoons ....£12.50

ECEE5 M KT88 (GOLDQ) £18.50
ECCS8S........... 6L6GC........... £6.50
EF86....... 6L6WGC/ 5881 £8.00
E81CC(GOLDPIN).................£6.00 6V6GT......... £€5.00
E82CC (GOLD PIN) ...£6. 61468... £10.20
E83CC(GOLDPIN).................£6.00 6336A.. ....£30.00
E88CC (GOLD PIN)........ 2 £7.000 6550A......0000ienreinniniiaiiciniiaesd £€11.00
E8BOE.............cooeiininiiii £9.00 RECTIFIERS

E83F....... N .5 15 O I (55213 3 ot £4.50
6SLIGT omooeoeoreerre . £4.00 GZ34/SAR4........ooiiiiin £5.00
OSN7 G mesm——— £4.20 SUAG.........covniinvieniuncreessineeions £5.00
POWER VALVES C3N?3 01 [ coomoopomponoononaonnnooooacooooood £€3.20
2A3(OCTAL)or (4 PlN) ......... £14.00 . 5Z4GT.......ccocenviicnniveniianicaniases £€3.50
211, .....£22.00 SOCKETS

300B.. i v £50.50 BOA(PCB)......cvvrvviiiiinieiiinns £1.60
811A.. R veen£9.50 BOA(CHASSIS).......cooenieens £1.60
845.....ccccoiiiiiniininiine e £29.90 - OCTAL (CHASSIS)......vonnnet £€1.75
EL34 6CA7.....ccooovvvviinnnnnn £1.50 4PIN(UX4)..ooiiniiiiiiiins £€3.00
EL84'6BQ5 veviereienen £4.00 4PIN(for 211 £€11.00

The above is a small selection of items stocked.
Add £1.00 per valve for matching if required.
Plus Post & Packing £3.00 + VAT at 17.5% for UK/Europe.
Send/Fax order with cheque or credit card details to:
Chelmer Valve Co.. 130 New London Road, Chelmsford. Essex CM2 ORG
Tel: (0245) 265865 Fax: (0245) 490064
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CATALOGUE
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The new enlarged
Catalogue is out now!

New direct phone lines for prompt service
16 more pages

£££'s worth of discount vouchers

100’s new products

240 pages, 26 sections, over 4000 products

New section of entertainment and accessories
including disco equipment, audio mixers, car
amplifiers, crossovers, speakers and boosters

Complete range of Velleman kits now stocked

The latest scanning receivers and accessories

New Ni-cad batteries and chargers

New range of telephone equipment and accessories
Published December 1993

Available from most large newsagents
or direct from Cirkit

Send for your
copy today!

@ )
Cirkit  p =
CIRKIT DISTRIBUTION LTD

Park Lane - Broxbourne - Hertfordshire - EN10 7NQ
Telephone (0992) 448899 - Fax (0992) 471314

221



Constructional Project

VISUAL DOORBELL

INDICATOR

ANDY FLIND

Aneasy-to-build answer to alert
people with hearing difficulties that
callers are at the door. Will drive up
to five 100W light bulbs

asked by a colleague to complete a

half-finished device intended for his
mother, a lady somewhat hard-of-hearing.
Apparently she often failed to hear callers
at her door, so the project’s originator had
come up with the idea of strategically-
placed flashing lights, activated with the
bell, to alert the lady visually.

Unfortunately the original designer had
moved on before the project was complete,
so the author was handed a plastic case and
components including two standard 555
timers and a relay, with some scribbled
notes. From these it appeared that the cir-
cuit was to be powered by a PP3 battery.
The expected life of this, supplying two
555’s and a relay, wasn't specified!

A fresh start seemed the best option.
Mains power. rather than batteries, was the
obvious choice for a continuously operat-
ing circuit, and substitution of a triac in
place of the relay would eliminate possible
contact problems. A further improvement,
enabled by the use of the triac, was *'zero-
crossing” switching action to extend the life
of the lamps connected to the unit and
reduce the generation of interference. With
these points in mind, the new design took
shape.

HOW IT WORKS

Before a full description of the circuit is
given, a simplified drawing of part of it
should make it easier to follow. Fig. 1
shows a simple oscillator built from two
inverting gates, an arrangement often used
where an a.c. signal is required and a
couple of spare inverters are available.

The output of the first inverter is con-
.nected to the input of the second, so for a
given input both inverted and non-inverted
outputs are present. The positive feedback
applied through capacitor C1 and negative
feedback through resistor R2 turns the cir-
cuit into an oscillator having a squarewave
output, with frequency determined mainly
by the capacitor and resistor.

The function of resistor Rl may not be
obvious. With each change of state, the
input to the first gate is driven beyond the
appropriate supply rail voltage, according
to the direction of the change. Most CMOS
logic gates have inbuilt protection in the

THIS project arose when the author was
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form of diodes between the input and sup-
ply pins which conduct if the input exceeds
the supply voltages. This could adversely
affect the performance of this oscillator,
but the inclusion of the series resistance in
the input circuit virtually eliminates the
problem.

Wired as shown, the two inverters form a
circuit with one input and two outputs.
These can be replaced by the “"Data”, "Q"
and Q" connections of a CMOS 4013B
“D-type™ flip-flop, as shown in Fig. 2.
However, the output from this can only
change state with positive edges of a signal
applied to the “clock™ input, allowing the
changes of state to coincide with those of
another frequency.

GATE1 GATE 2

R1 R2 (]

(L {11(1}]

Fig. 1. Simplified oscillator circurt.

In this case it is synchronised to the zero-
crossing points of the a.c. mains supply,
because switching the lamps on and off
at these points eliminates the generation
of mains-borne interference noise. It also
helps to prolong the life of the lamps used,
and the “'reset” input of the flip-flop can be
used to start and stop the oscillator.

CIRCUIT
DESCRIPTION

In the full circuit diagram shown in
Fig.3, low voltage d.c. power for the
electronics is obtained from the mains with
a “capacitive dropper” circuit. Current
taken directly from the mains is limited
to about 35mA by capacitor Cl, half-
wave rectified by diodes D1 and D2 and
smoothed by capacitor C3.

The output voltage is limited by Zener
D4 to 12 volts. In this circuit it is arranged
to be negative of the neutral rail, because

the output is required to drive a triac
(CSR1). and the particular triac used has
been found to operate more satisfactorily
when driven by negative gate current.

Resistors R2 and R3 discharge capacitor
C1 when power is disconnected. removing
the possibility of an unpleasant shock from
stored charge in this capacitor. Resistor R1
limits the destructive instantaneous surge
current that would result if the circuit were
switched on at the peak of the supply volt-
age waveform. VDRI is a voltage limiting
device which clips high voltage spikes from
the mains supply to protect Cl and the
triac. Capacitive supply voltage droppers
of this type are cheaper and more compact
than transformer circuits and do not gener-
ate heat or hum.

Current flowing through the capacitor
but not actually used by the circuit is **reac-
tive”, leading the mains voltage by ninety
degrees, and as such does not register on
the electricity meter or the bill. However,
the low voltage side must be treated as
“live” and hazardous at all times, which
can complicate testing and external con-
nections.

The *clock™ signal to synchronise oscil-
lator switching with zero-crossings is
obtained from the live rail with resistors RS
and R6 and clamping diodes D5 and D6.
The output from this resembles a 12 volts
peak-to-peak squarewave, synchronised
with the mains, which is applied to both
*clock™ inputs of 1C2.

The two resistors RS and Ré6 are used
because the mains voltage exceeds the
rating for a single resistor. Suitably rated
single components are harder to obtain and
are larger and more expensive than two

SYNCHRONISING
INPUT

CONTROL INPUT—.——J

Fig. 2. Oscillator circuit using one half
of a 40138 D-type flip-flop.
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standard components. The same reasoning
applies to R2 and R3.

FLASH RATE

The 4013 integrated circuit, IC2. con-
tains two “D-type” flip-flops. the first
of which generates the flashing function.
When the doorbell is operated. the voltage
applied to it is also connected to the le.d.
input of the opto-isolator ICI. Both a.c.
and d.c. bell supplies may be used, as a.c.
will be half-wave rectified by diode D3.

When the le.d. is energised it turns on
the transistor in IC}. which discharges
capacitor C6. This takes the “‘reset” input
of IC2 low, allowing oscillation to start.
The oscillator is formed from C4, R8 and
R7. and operates in the way shown in the
simplified circuit of Fig. 2.

So long as the input voltage from the
bell is present, it will continue running.
When the input is removed capacitor C6é
will receive a charging current from diode
D7 and resistor R9 each time Q goes posi-
tive. After a dozen or so cycles the voltage
across this capacitor becomes high enough
to operate “reset”. and oscillation stops
with Q high and Q low. This arrangement
provides a reasonable period of lamp flash-
ing even if the bell is pressed only briefly.

Resistors
R1
R2, R3,
R5, R6, See
R9 470k (5 off)
R4 470
R7 330k TALK
R8 ™M Page
R10 10k
R11 1k5
R12 2k2
All 0-6W 1% metal film
Capacitors
C1 470n/250V, interference
suppression type.

(Suitable for direct
connection across Mains

voltage)
C2,C5 100n polyester layer (2 off)
C3 470y radial elect. 16V
C4 1p polyester layer
Cé6 10p radial elect. 50V
Semiconductors
D1,D2,
D3 1N4007 1A 1000V rec
diode (3 off)
D4 BZY88C12 12V 1-:3W Zener
diode
D5, D6,
D7 1N4148 signal diode (3 off)
CSR1 C206D 4A 400V triac

1C1, IC3 opto-isolator (2 off)
IC2 CMOS 4013B dual D-type

filp-flop
Miscellaneous
VDR1 transient suppressor for
250V operation
TB1to
TB4 p.c.b. screw terminal blocks,

2-way 10mm spacing
(4 off)

Printed circuit board available from
the EPE PCB Service. code 863; ABS
plastic box, size 130mm x 68mm x
46mm; 8-pin i.c. socket (2 off); 14-pin
i.c. socket; connecting wire; solder etc.

£12

Approx cost

guidance only

%* SEE TEXT
81N

LIveS™

RS
L70k

2L0VOLT
SUPPLY

RE
L70k

NEUTRAL

CSR1
TIC2060
1

1812

x

D1
1NLDO7 e

R10
10k
RN
—AAA 1S
>

R12
2k2 1IN
-+

D2
1NLDO7 |
ja
c2

D3 RL
1NLOO7 470

Tez2n
a

BELL
INPUT

ol

RESET

SET

AUXILIARY
INPUT

— |

-0
T83/2

ol

1
RESET

Fig. 3. Complete circuit diagram for the Visual Doorbell Indicator.

The oscillator output is connected to the
“data" input of the second flip-flop. When
it is high, the next clock positive edge
causes gofthis stage to go low, turning the
triac on. When it is low, the next positive
edge removes the triac gate current. When
the first stage reset is high, it's low Q
output ensures the triac remains turned off.

AUXILIARY INPUT

Resistor R10 in the path from the oscil-
lator output allows the input to the second
flip-flop to be forced high by the transistor

in the second opto-isolator IC3, overriding
the normal input signal. Other signals can
then be applied via this auxiliary input.

The lights will follow the pattern of such
signals, making it particularly suitable for
use with the “burr-burr™ pattern of a ring-
ing telephone. This is not as daft as it
sounds, as nowadays a range of specialised
telephones are available for the hard-of-
hearing.

These range from amplified handsets and
inductive couplers for hearing aids, to
an audio-coupled device with keyboard

The completed Visual Doorbell (right) and the telephone ring detector (next

month) module.

Everyday with Practical Electronics, March, 1994
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foil master pattern.

Fig. 4. Printed circuit board component layout and full size underside copper

and alphanumeric display for visual com-
munication between totally deafl users. As
technology is continually advancing, the
availability of devices like these can be
expected to increase.

SAFETY FIRST

Extreme care must be taken when build-
ing this project as mains voltages are present
on some of the underside copper tracks of
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the circuit board. It is recommended that the
published p.c.b. design is adhered to.

The components of this project are all
mounted on a single p.c.b. with a fairly
widely spaced layout, as shown in Fig. 4.
The reason for this is the need to main-
tain adequate spacing between “‘live” and
“*safe’ areas of track on the board, but it
also makes for easy construction.

It could be just built and tried. but most
constructors will probably prefer to test in
stages as construction proceeds. As stated
previously. a problem with a circuit sup-
plied by a capacitive voltage dropper is that
everything has to be treated as “live”. so
testing of this circuit MUST be carried out
with due care and precautions for safety.

In most cases. it is best 10 connect the
test meter to the appropriate points with
the mains supply disconnected, then power
up to take the reading and switch off again
before removing the test connections.

One hazard that may not be immediately
apparent arises from the metal tab on the
triac CSR1. When the output is connected
to the load but not energised. this will be at
mains “live” voltage potential

CONSTRUCTION

The printed circuit board (p.c.b.) topside
component layout and full size underside
copper foil master pattern is shown in Fig.
4. This board is available from the EPE
PCB Service, code 863.

Construction should commence with the
fitting of all components except the three
1.c.s. Sockets are recommended for these as
they simplify testing and trouble-shooting
later. If the auxiliary input is not required,
resistor R12 and IC3 could be omitted. but
if the resistor and a socket are fitted then
future upgrading will require only the in-
sertion of the i.c.

The first test is of the low-voltage supply.
A d.c. meter should be connected across
pins 7 (negative) and 14 (positive) of the
socket for IC2. the board can then be
powered and presence of the 12-volt supply
checked

Next, an a.c. voltmeter can be used to
look for the presence of the “‘clock™ signal
at pin 3 of IC2 socket. This should be
around 7V. though the actual reading will
depend to some extent on the loading im-
posed by the meter and it’s response to
the shape of the waveform. Most DVM's
should give a fairly accurate indication.

The average d.c. level at the same point
should be about 6V. Both these readings
are with respect to negative, taken from
1C2 socket pin 7.

The complete board must
be enclosed in a plastic case.

Everyday with Practical Electronics, March, 1994



Following this, the-i.c.s can be fitted and
a mains lamp and power connected. Note
the position of IC1 and IC3 in their sock-
ets, these are six-pin chips, but eight-pin
sockets have been used as six-pin types are
difficult to find.

When first powered, the lamp will
probably flash as capacitor C6 charges.
Whether this happens on subsequent
power-ups depends on whether C6 has had
time to discharge, or if an applied input has
discharged it.

With the unit connected, a 9V supply
of correct polarity connected across the
input should start the lamp flashing ac-
tion. A momentary application of the input
should produce ten to twelve flashes. If
IC3 is fitted, the same voltage applied to
the auxiliary input, again observing cor-
rect polarity, should turn the lamp on con-
tinuously for as long as it is applied.

CASE

The completed unit must be housed in an
insulated enclosure such as an ABS plastics
box. Although a fuse is not fitted to the
prototype, for installations where the circuit
is not protected by a low-value plug fuse a
fuseholder should be fitted to the box.

For simplicity, connections to the board
are made with screw terminals (TBI to
TB4). It is suggested that the unit be
mounted somewhere close to the lamp(s) to
be driven, as the doorbell can be connected
to it with cheap and inconspicuous wire
such as bell flex. Connections to both

inputs are isolated by the opto-couplers
and are therefore quite safe to handle, and
may be connected to their sources with
low-voltage cable.

The output power is limited mainly by
the lack of a heatsink for the triac CSRI.
The unit can quite safely drive up to five
100-watt light bulbs, which can be strategi-
cally placed so that they will be very dif-
ficult to miss when all flashing together.

NEXT MONTH: An additional cir-
cuit — see above - will be described
for operating this unit /legally from a
BT telephone ringing signal, to ex-
tend it's usefulness. For increased
versatility this will also be able to
operate other devices, such as ex-
tension bells, by itself.

.

with David Barrington

CCD TV Camera

It seems only yesterday that we carried a
news items on a Philips camera that used a
new “image sensor’’ device, type FT80OP.
Now, thanks to the efforts of John Becker,
we are able to offer a closed-circuit, black
and white, CCD TV Camera constructional
project, using this “'state-of-the-art” chip,
which can be used with a TV or linked to
your computer.

Using a “Frame Grab" circuit card, to be
described next month, you can capture the
“live” pictures and feed them to the com-
puter, where it can be displayed, modified,
coloured, stored on disc or even printed to
paper.

Obviously, with a project like this some
components are special and not generally
available. As the article explains two ver-
sions of the image sensor chip are avail-
able and this is reflected in the price of the
project.

However, a kit of all electronic com-
ponents for the camera including hardware,
but excluding cables, p.c.b.s and sensor
chip, is available from the author for the
sum of £77. The image sensor is only
available as a separate item in two versions:
sub-spec FT800P (as used by the author)
for the sum of £25 and a "‘full-spec”
version of the FTBOOP will cost £97. John
Becker, Dept. EPE, 8 Finucane Drive,
Orpington, Kent, BR5 4ED.

It was decided that with a project of this
quality and nature, that for the most
consistent results we should make the
Control printed circuit board, and the future
Frame Grab board, a ‘“plated-through-
hole” double-sided job. The Control board
is available from the £PE PCB Service, code
845 (see page 243).

The camera lens will have to come from
an old discarded camera (see article) or
purchased from a photographic store.

Smart-Key Immobiliser

Having just read of the power contained
in a car battery in the Safety First feature in
this issue, caution and only use the speci-
fied parts is the byword when constructing
the Smart-Key Immobiliser project.

It is imperative that an in-line fuseholder
and fuse be installed as indicated and that
auto-type cable be used on the relay con-
tacts. The heavy duty 12V 30A relays used
in the model were purchased from a motor
spares garage/shop. Some of our adver-
tisers list an auto type relay, but most of
these seem to be rated at 16A and have not
been tried in the model.

The choice and size of small box for the
dashboard key and flashing l.e.d. is left to
the individual. The rest of the components
are standard off-the-shelf items.

Visual Doorbell Indicator

Most of the comments reserved for the
Visual Doorbell Indicator concern the
actual choice of components. Most parts
are readily available from advertisers, but
they must be rated as specified in the
“comps list".

The “mains dropper capacitor” used in
the prototype is a Siemens item, but most
advertisers will be able to offer an inter-
ference suppression type capable of direct
connection across the mains. The voltage
dependent resistor, also directly across the
mains, should be a stock item but if dif-
ficulties do arise it is stocked by Maplin,
code HW13P.

When ordering the screw-terminal blocks
be sure to quote the 10mm spacing types.
The small printed circuit board is available
from the £PE PCB Service, code 863.

Finally, you must be careful when testing
this project as mains voltages appear on
some tracks of the p.c.b. Beware of the
metal tab on the triac as this is “live’* also.
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Audio/R.F. Monitor

Only two problems seem likely to cause
concern and prompt further comment when
checking the list for the Audio/R.F. Monitor.

The first item is the 2-pole 5-way rotary
switch. A 5-way type seems non-existent
and you will have to purchase a 2-pole 6-
way type and set the stop for 5 positions.

The only listing we have found for the
BAR28 Schottky diode is from Maplin (4
0702 554161), code QQ13P.

Three-Phase Generator

We cannot foresee any component buying
problems arising for anyone building the
Three-Phase Generator. The glass-encapsu-
lated bead thermistor rated as 5k at 20°C, or
one with almost identical ratings, should be
carried by stockists like Greenweld, Cirkit,
Electrovalue, Bull Electrical, Maplin,
Cricklewood and many others.

The printed circuit board is available from
the £PE PCB Service, code 861 (page 243).

Circuit Surgery

This  month’'s Circuit Surgery is
straightforward with the exception of the
Mains Lamp Dimmer project. This is rated
at up to 1,000 watts (1kW) and is definitely
not intended for beginners.

The circuit diagram is very simple, and as
always it is left to the constructor to use
his own initiative to assemble the project,
working from the circuit and information
given as a guide.

You require at least a 6A phase con-
trolled, a.c. mains power regulator i.c. to
control a 1TkW lamp. The mounting tab of
the regulator i.c. is electrically isolated and
requires fixing to a suitable heatsink rated at
about 7° to 8°C/W. Most of our advertisers
should be able to offer a heatsink to meet
these requirements.

The fully integrated power controller i.c.
was supplied by Electromail (4 0536
204555), code 300-344. Apart from a
Farnell device, we were unable to find an
alternative source of supply.

You must heed the author's warning: The
circuit must be soundly constructed with
suitably-rated mains cable, all solder joints
be fully insulated with sleeving and the case
must be Earthed 1o protect users.
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INTER =AC

Robert Penfold

CONTINUING our look at EPROM pro-
gramming, Fig.1 shows the circuit
diagram for a d.c. to d.c. converter that
will provide a 12-5 volt programming
voltage from a standard five volt supply.
A circuit of this type is essential if you
wish to power the EPROM programmer
from the host computer rather-than using
a separate mains power supply.

The five volt supply must be stepped-up
by a factor of 25, and an output current of
about 50 milliamps is required. This re-
quires the use of a proper switch mode
circuit, and this one is based on the TL497
integrated circuit. This is a fairly basic
switch mode device, but it is inexpensive,
quite efficient, and perfectly adequate for
this application.

Stepping Up

The TL497 can operate in three modes,
which are the step-down, step-up, and nega-
tive supply generator modes. In this case it
is used in a straightforward step-up mode
circuit. Operation of the circuit is dependent
on inductor L1 providing the voltage boost.
First the right hand end of this component is
connected to the negative supply, and L1 is
then (more or less) connected across the
input supply. This produces a strong cur-
rent flow and a magnetic field is generated
around L1.

Next the right hand end of L1 is con-
nected to the output of the supply. L1 is
now de-energised, and as the magnetic field
around it collapses a high reverse voltage is
generated. This process is repeated at high
speed under the control of a clock oscillator,
generating a series of high reverse voltage
pulses.

These reverse voltage pulses are added to
the 5 volt input, giving a greatly boosted
output voltage. However, IC1 includes a
regulator circuit which is used to limit the

output voltage to the required figure of 125
volts.

Resistors R2, R3, and preset VR1 are the
negative feedback network in the regulator
circuit. VRI is adjusted to give an output
potential of precisely 12:5 volts. The output
potential (in volts) is approximately equal to
the total resistance (in kilohms) through the
feedback circuit. The output from IC1 is
a pulsed signal, but it is smoothed to a
reasonably ripple-free d.c. signal by C4 and
Cs.

Resistor R1 is part of the current limiting
circuit at the input of ICI. This protects
IC1 by limiting the input current to no
more than about 500 milliamps. C3 is the
timing capacitor for the oscillator which
controls the built-in electronic switch. C1
and C2 are decoupling capacitors.

The output current to the EPROM is
about 50 milliamps, but due to the voltage
step-up the input current is much higher
than this. With 100 per cent efficiency the
output input current would be about 125
milliamps. In practice the circuit is likely to
achieve no more than about 70 per cent
efficiency, which means that the input cur-
rent will be something approaching 200
milliamps.

21V EPROMs

EPROMs that require a 21 volt pro-
gramming voltage are now obsolete, but
if you should wish to program some of
these the circuit is quite capable of
producing a 21 volt output at about 50
milliamps. It is merely necessary to in-
crease the value of R3 to 15k, and adjust
VR1 for an output potential of 21 volts.
Note that this higher output voltage will
produce a correspondingly higher input
current. The actual figure will be about
350 milliamps or so with the output
loaded at 50 milliamps.

v

R1 L1
1R 330uH
+5V o VA'A% S
J14 [13 l1o] 7
5 C1 e 6 . o +12.5V
"= 470u . - Out
L49 VR
10k
&) I 2 | 4 | S{8]1
| R3 J:,
- C2 Sk6 5 CS
-F 100n == 100u
c3 R2 Cé4 wim
T 180p 1k 100nT
ov o k : o OV
Fig. 1. Circuit diagram for a 5V to 12-5V d.c. to d.c. converter using the TL497 switch
mode control i.c.
226

A very important point to note is that L1
must be an inductor which is intended
for operation at low frequencies, and it
must not be a simple r.f. choke. Also, it
must have a reasonably low coil resistance
(around one ohm or less), and be capable of
handling the input currents involved here.
At one time an inductor of this type had to
be home-wound on a pot-core assembly.
This is not particularly difficult, but tends to
be quite expensive.

These days there are plenty of ready-
made low frequency inductors available
at comparatively low prices. Probably the
cheapest type that will give good results in
this circuit is the Maplin 330pH miniature
radial lead inductor (order code AH35Q).
Any inductor having similar characteristics
should work just as well here, but 1 have
only tested the circuit using this particular
component.

Next month we will continue our look at
EPROM programming with a step-by-step
description of the programming process,
verification, etc.

Impulse Buy

I have received various pieces of PC
software for review in the last 12 months,
and most of these have been printed cir-
cuit design programs. One exception is
the “IMP” demonstration program. The
“IMP” name is derived from the purpose of
this software, which is Impulse response
Measurement and Processing.

The demonstration program has some
facilities disabled, but it is supplied with
some sample data files which can be loaded
and processed. The real program is used
with a fair amount of hardware, and its
purpose is testing the frequency response of
loudspeakers. It can also provide other
information such as phase responses.

Systems for automatically testing the
frequency responses of loudspeakers have
been around for many years, and they
were originally based on audio sweep oscil-
lators. More recent systems have used pulse
analysis techniques. The basic setup is to
feed a short pulse to the loudspeaker via a
power amplifier.

The pulse of sound from the loudspeaker
is picked up by a high quality microphone
which feeds into a 12-bit digitiser. The
samples from the digitiser are stored in the
PCs memory, and then analysed by the
program which uses some advanced number
crunching.

Although one might expect this method
to produce only some rather approximate
results, it can apparently produce very
accurate and detailed frequency response
measurements, plus other useful informa-
tion. The sample data provided with the
“IMP” demonstration program certainly
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produces some intricate frequency response
charts.

The program is quite easy to use, and it
does not require a particularly advanced PC.
Virtually any PC with 640K of RAM and
running MSDOS 3.1 or higher will suffice.
However, an EG.A. V.G.A., or Hercules
display is required (C.G.A. displays are not
supported). Some aspects of the program
seem to require a fair amount of specialist
knowledge, but it is quite easy to produce
basic response charts if that is all you need.

Full Program

The fully working program costs £47-70
including VAT and postage, but a substantial
amount of hardware is needed in order to
use it. A hardware kit of parts plus the
software has a fully inclusive price of £192,
but this does not include the amplifier,
microphone, case, power supply, or minor
odds and ends such as nuts and bolts. The
system is probably too expensive for most
amateur audio enthusiasts, but for those
who really need a system of this type it
offers a relatively low cost approach.

1 must point out that I have not tested a
fully working system, and cannot vouch for
the accuracy of a complete “IMP” setup. If
you need a system of this type though, the
“IMP” system would certainly seem to be
worth further investigation. The demonstra-
tion program is on a high density 3-5 inch
disk and costs £2-35 plus 38p postage.

For further details contact Falcon Acous-
tics Ltd., Dept EPE, Tabor House, Norwich
Road, Mulbarton, Norwich, Norfolk, NR14
8JT (Tel. 0508 78272, Fax 0508 70986).

2:S1ZE 3:RATE 4:INPUT 5:MKR1 6:MKR2 7:WINDH 8:GAIN DATA P ARALYZER DEO
1024 61.2Hz MIC 1 1 NONE 0.00dB NEWTH ,
20:46:11 1/ 5/19%4 Hready !
Il
s e

Lk

F

60.00Hz: -4.31dB 54.92deg

06=0.00048

60.00Hz: -4.31dB 54.92deg

IMP sample printout (300 d.p.i. laser). The top trace is the digitised pulse, the lower one s

the calculated frequency response.

BUILD YOUR OWN PC

Using our low cost component parts or
we can assemble for you for only £2§

MOTHERBOARDS With VESA Locat Bus-2 Siols &
Pentium P24T Socket.

386SX-33IMHz £65
38BDX-4OMHZ ....ccvuneninee 128k Cache ........ €99
4865 X-25MHz 256k Cache ...... £149

486DX-3IMHz .......covcee..... 256K Cache ......
486DX-40MHz
488DX2-50MH:
488DX-50MHz
486DX2-66MH
488DX-33MHZEISA
486DX-40MHZ EISA ..........
486DX2-50MHz EISA ........
486DX-50MHz EISA ..........
436DX2-88MHz EISA ........

HARD DISK DRIVES

Telephone (035 388) 325

FLOPPY DISK DRIVES

3% 1.44Mb Floppy Disk Orive .........ceeeureneennene
3%" 1.44Mb Floppy with 5Y2° Frame 0
5Va" 1.2Mb Floppy Disk Drive .........cceeeececeencene

MONITOR

14" Mono VGA . £89
14" SVGA Colour (Interlaced) (0.28mm) ........ €175
14" SVGA Colour (Non interlaced)(0.28mm) .. £199
17* High Resolution {0.28mm) ......cccervereerenenes £640
MEMORY

256K X 9 SIMM 7008 c...ovrncuirmencnncninennsessaneniasanes €13
1m x 9 Simm 70ns £36
4m X O SIMM 7008 .....ccieernrenneresnenennsnssmnsenesss £125
DISPLAY CARDS

Oak 16-Bit SVGA Card 256k .........ccoeueeeuirennnes £25
Oak 16-Bit SVGA Card 512k . . £30
Oak 16-Bit SVGA Card 1MB . . £45
Trident 8900CL 1681t SVGA . £45
VESA Local BusSVGA 1MB . €55
VESA Local Bus SVGA 2MB ..... . £99

VESA Local Bus S3 Windows A
VESA Local Bus $3 Windows Accel 2MB ...... £139

Eurocom International Ltd

TOP
QUALITY
SYSTEMS

-

N\

KEYBOARDS

102 Key Standard £22
102 Key Deluxe £27
ADD-ON CARDS

11O Card 2SNPNG £12
IDE Card 2HD/2FD with Cables ..........cccoeveeeeenee €12

IDE 1/0 Card 2HD/2FD/2S/1PNG with cables .. £16
VL-Bus IDE 1/O card as above..........ceeeevererenes
VL-Bus IDE Caching controlier 4HD/2FD ......
VL-Bus fast SCSI-2 card ........cceveevevervecncrennen
SCSI-2 card with software
16-bit Ethernet card (NE2100 compatible) ...... £59

OTHER ITEMS

Microsoft Compatible Mouse 12

Deluxe Desktop Case (200W PSU).

Mini Tower Case (200W PSU)..... o £59

Tower Case (250W PSU)

MS-DOS 6.0
Vindows 3.1

CD ROM DRIVES

Mitsumi CD-ROM Orive interface card .......... £129
Panasonic CR-662B Double speed CD-ROM  £159
Toshiba SM3401 Double Speed SCSI CD-ROME289

Call for free catalogue or send cheque with order.

Carriage £15.00 per order. All prices exclude

The Old Schoeol, Prickwillow, VAT please add at current rate to total order.

Ely, Cambridgeshire, CB7 4UN.
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ELECTRONICS PRINCIPLES
SOFITWARE

from E.P.T. Educational Software e os7e s1oos)

If you are looking for a means of improving your knowledge of the basics of
electronics then this software is for you.

Electronics Principles covers:

% Insulators, Conductors, Resistance
* D.C. Circuits Ol gttt e 01 o st D il
* Capacitance and Inductance
% A.C. Series Circuits

* A.C. Parallel Circuits Peskoltare Losd 1 94 63010
% Reactance and Impedance L
* A.C. and D.C. Power

* Frequency and Tuned Circuits

% Using Numbers

% Complex Numbers, Phase Angles
% P.N. Junction Diode

% Transistors

* Operational Amplifiers

% Logic Gates

* Digital Number Systems

* Combinational Logic

Half Wave Rectfler.

= Riboe Velase.

Input V. peak, = 100V
Series Resistor = S0
Load Resistor = 1009
Voltage drop Rs = 4.761%V
Voltage drop D1 = 600wV

Example lnputs. Vin peak 100voits : Rs Sohms ' Rload 106chas : C1 = 1006u’.
Positive half cycles > 0.6volts cause the diode to conduct and current
flouws Into the load. also chargss C1. During the negative half cycles the
diode |s cut-off, and C1 discharges via RL. Until the next positive pulse
arrives. Tho charge stored in C1 can bde increoasod by making it larger. This

docreases the rlg:l- voltnio Rs llaits tho diode forward current.
Half Wave Rectifier screen

Having reviewed a dozen, or more, educational software
packages designed to “teach’ electronics, | was more than
a little sceptical when 1 first heard about Electronics Prin-
ciples: there seemed to be little that could be done that has
not been done elsewhere. When I started to use the package
my views changed. Indeed, | was so impressed with it that |
quickly came to the conclusion that Everyday with Practical

. Electronics readers should have an opportunity to try the

* F llp F lOpS ) ) package out for themselves!
* Counters and Shift Registers MIKE TOOLEY B.A.
Dean of Faculty of Technology,
* Memory Brooklands Technical College

Over 200 menu driven screens with interactive
graphics enabling a learning by doing approach
to encourage experimentation.

Demonstration disk available
Electronic Principles or GCSE Maths

(state which)
Completc paCkage send £2 (Overseas orders
qnd £3) — includes P& P
Only £49.95 i var ST e
PC TOOLBOX GCSE MATHS

A wide range of electronics formulae for
circuit calculations on screen. Insert your own
values and get instant results. Takes all
the hard work out of electronics calcula-
tions and helps students to understand the

applications. Only £14.95 inc. vAT

Covers all the major topics of the GCSE
mathematics sylabus with worked examples
in textbook form on screen so that students
have a complete interactive learning package.
Adds a new dimension to studying or revising
for GCSE maths. Only £49.95 inc. VAT

These programs require a PC (or fully compatible system) running DOS with an 80286 or better
processor and VGA (ideally colour) graphics. In addition you must have 4Mb of hard disk space, a high
density (1-44Mb) floppy drive and at least 640K of RAM. We also recommend the use of a mouse.

Add £1 per order for UK post and packing
Distributed by Direct Book Service, 33 Gravel Hill, Merley, Wimborne, Dorset, BH21 1RW. (Mail Order Only).
Direct Book Service is a division of Wimborne Publishing Ltd. publishers of Everyday with Practical Electronics.
Tel: 0202 881749. Fax: 0202 841692.

Visa and Mastercard orders accepted (minimum credit card order £5 — please give card number, card expiry date and cardholders address if
different to the delivery address.

OVERSEAS ORDERS: Add £2 postage for countries in the E.E.C. Overseas readers, outside the E.E.C. countries add £3 for airmail postage.
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VIDEOS ON ELECTRONICS

A range of videos designed to provide instruction on electronics theory. Each video gives a sound introduction and ground-
ing 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 leamming 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 exciting
look into the world of semiconductors. With basic semiconductor theory.
Plus 15 different semiconductor devices explained. Order Code VT203

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 opera-
tion of basic circuit elements.

VCR MAINTENANCE
VT102 84 minutes: Introduction to VCR Repair. Wamning, not for the
beginner. Through the use of block diagrams this video will take you
through the various circuits found in the VHS system. You will follow
the signal from the input to the audio/video heads then from the
heads back to the output. Order Code VT102
VT103 35 minutes: A step-by-step easy to follow procedure for profes-
sionally cleaning the tape path and replacing many of the belts in
most VHS VCR’s. The viewer will also become familiar with the

various parts found in the tape path. Order Code VT103

Now for the digital series of six videos. This series is designd
to provide a good grounding in computer technology.

VT301 56 minutes. Digital One begins with the basics as you learn about
seven of the most common gates which are used in almost every digital
circuit, plus Binary notation. Order Code VT301

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 V1303

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, EEPROM, SRAM, DRAM, and
MBM devices. Order Code VI305

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
Bynmwyoushotddhawagoodundetstalﬂingofoomputenechmlowand
what makes computers work. This series is also invaluable to the computer
technician to understand the basics and thus aid troubleshooting.

VT401 61 minutes. A.M. Radio Theory. The most complete video
ever produced on a.m. radio. Begins with the basics of a.m. transmission
and proceeds to the five major stages of a.m. reception. Leamn how the
signal is detected, converted and reproduced. Also covers the Motorola C-
QUAM a.m. stereo system. Order Code VT401

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. ‘

(All videos are to the UK PAL standard on VHS tapes)

ORDERING: Add £1 p&p per order for UK orders. OVERSEAS ORDERS: Add £2 postage for countries in the EEC.
Overseas orders outside the EEC countries send £24.44 per tape (price less VAT) plus £3 per tape airmail postage (or
£3 per order surface mail postage). All payments in £ sterling only (send cheque or money order drawnon a UK bank.
Visa and Mastercard orders accepted — pleae give card number, card expiry date and cardholders address if different to the delivery address.
Send your order to: Direct Book Service, 33 Gravel Hill, Merley, Wimborne, Dorset BH21 1RW (Mail Order Only)

£29:95

each inc. VAT

Direct Book Service is a division of Wimborne
Publishing Ltd., publishers of Everyday with Practical
881749. Fax: 0202 841692

e —
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Everyday with Practical Electronics, March, 1994

|PHOTOTRANSISTOR

=i

Showing Large Base Area




Constructional Profect

THREE-PHASE ..
GENERATOR

R. T. IRISH

A simple circuit that can be used
with power amplifiers to drive
many items of three-phase
equipment, including aircraft

equipment.

run induction motors and other ap-

paratus is well established. Unfor-
tunately, the man in the street does not
have general access to such supplies and
therefore has to forego the advantages
which they offer.

Instructional establishments also of-
ten experience some difficulty in ob-
taining suitable three-phase supplies for
demonstrations and experiments. This
design enables a low-power consumption,
accurate, three-phase supply to be gener-
ated at any frequency from a circuit
consisting of just two ics and a few
discrete components.

PRINCIPLE
OF OPERATION

The design uses the familiar 3-CR
oscillator, stabilised by a thermistor. It is
well known that the equal C, equal R
circuit produces phase shifts within it
which are far from the 120 degrees
required. This design uses equal valued
capacitors but differing valued resistors
as indicated in Fig. 1.

THE USE of three-phase supplies to

13} gn;;/ R2:2 R3 B)

Fig. 1. The 3-CR circuit for three phase
generation.

Careful analysis of this circuit shows that
the output voltage (¥g) is in antiphase with
the input voltage (V) at an operating
frequency of

2n CR\
At this frequency, the voltages at 4, B
and C are each at 60 degrees to each other.
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It is only necessary to invert the voltage at
B 10 achieve the appropriate 120 degrees
between each voltage.
Under these conditions the voltages in the
circuit are:

V| =35V0. VA= IOVO and VB=2V0.

CIRCUIT DETAILS

As may be seen from the circuit diagram
of the complete generator (Fig. 2) it con-
sists of two parts, ecach associated with
separate functions. ICI is the 3-CR oscil-
lator and IC1b provides the principal gain
element, giving a voltage gain of —17-8.
ICla gives a nominal gain of 2, but its
principal action is to stabilise the amplitude
of the oscillations using the thermistor
(TH1) in its feedback path.

The voltages at 4 and C are already at
120 degrees to each other and 1C2a and
IC2d simply amplify them both to a level
equal to the output from IClb. Op.amp
IC2b buffers the voltage at B so that the
subsequent processing does not effect the
frequency, and IC2¢ inverts it, now making
it at 120 degrees to both the voltages at 4
and at C and brings it up to the voltage
level of the output from IC1b.

The potentiometers VRS, VR6 and VR7
are included across the outputs from each
phase op.amp to provide an adjustment of
the amplitudes fed to the “drive™.

CIRCUIT DESIGN
PROCEDURE

The calculation of the necessary values
for C (Ct to C3), R1, R2 and R3 is
quite straightforward and the simple ex-
ample below should clarify any possible
problems:

Design for a three-phase, 400Hz gener-
ator (to run aircraft equipment):

i) Select C. Initially chosen as 0-047u

(47n)
i1) Calculate R3 from equation 1:

R3 =_3/(2rCf) =

« 3/(2.7.0-047.10~6.400) = 14-66k2
If R3 is lower than about 10 kilohms,
it is recommended that the value of
C should be reduced to the next
lower preferred value until R3 does lie
above this value.

ii)) Calculate R2 = 2.R3 = 29-32kQ
iv) Calculate R1 = 5.R3/3 = 24-44kQ2
Usually, a small tolerance in the actual
frequency is acceptable and it is therefore
recommended that resistor R1 is made
equal to the nearest preferred value — in
this case 24 kilohms.
Recalculation of R2 and R3 and f give:
R2 = 28-8kQ
R3 = 14-4kQ
and f =407Hz (less than two per cent error).
Resistor R2 hence consists of a 27k
resistor in series with a 2-:2kQ or a 4-7kQ
preset trimmer and resistor R3 consists of a
13k resistor in series with a 2-2kQ preset
trimmer.

Resistors
R1 24k
R2 28k8 } SEE TEXT
R3 14k4
R4 10k
R5 5k6
R6 100k See
R7,R8, R9 82k (3 off) [H]( D
All 0-6W 1% metal film TALK
Potentiometers Page

VR1, VR3,
VR5to VR7 10k sub-min. enclosed
carbon preset, lin

(5 off)

VR2 100k sub-min.
enclosed carbon
preset, lin.

VR4 5k sub-min. enclosed
carbon preset, lin.

Capacitors

CltoC3 47n polyester layer

(3 off)
Semiconductors

1C1 TLO82 dual j-f.e.t
op.amp

IC2 TLO84 quad j-f.e.t
op.amp

Miscellaneous
TH1 RAS53 glass bead
thermistor, (res. 5k
@ 20°C, min. res 80Q)
Printed circuit board available from
EPE PCB Service, code 861; 8-pin d.i.l.
socket; 14-pin d.i.l. socket; solder ter-
minal pins; wire links; solder, etc.

Approx cost
guidance only

£12
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Fig. 2. Complete circuit diagram of the Three- Phase Generator.

CONSTRUCTION vance its setting a little so that changes in Note the amplitude of the wave at the

The circuit is best built on the printed
circuit board designed for it, although
several successful generators such as this
have been built on stripboard and matrix
board bases. The printed circuit board
component layout and underside

the ambient temperature do not affect the
thermistor (TH1) so much that oscillations
stop — a particularly important point if the
generator is to be included in a case with a
power amplifier.

output of ICIb and adjust presets VR2,
VR3 and VR4 so that the putputs from
1C2a, IC2¢ and IC2d are all equal and
slightly less in amplitude than the output
from IC1b.

full size copper foil master pat-
tern is shown in Fig. 3. This
board is available from the EPE
PCB Service, code 861

No particular difficulties should
be experienced constructing the
circuit, but it is recommended that
sockets should be used for the
i.c.s. Three holes have been in-
corporated in the printed circuit
board for each of the RC net-
work capacitors 1o facilitate the
use of components with differing
pin spacings. All of the fixed resis-
tors are 0-6W, metal film types.

Small-valued potentiometers
(VRa, VRb) are included in series
with resistors R2 and R3 to
facilitate the accurate realisation
of the total resistance needed in
these positions. They should be

+v

®

@
vR3
RS ®@s
@Y
[CL
ov
fcom}

set up, using the most accurate
ohmmeter available, with the
integrated circuits removed from
their sockets. Happily, the circuit
is quite tolerant of any small
errors in setting these and, if high
accuracy is not required, they may
be omitted (if this is done, they
must be “short circuited” on the
p.c.b. with wire links, as shown
for VRb).

SETTING UP
THECIRCUIT

The circuit is very straightfor-
ward to set up. Connect the d.c.
voltages to the unit — these may
lie anywhere between +2V and
+ 18V but either + 10 or +12V
is recommended. Too low a sup-
ply voltage will limit the max-
imum amplitude of the output
voltage available.

Monitor the output of IClb
and adjust preset VR1 until the
circuit just oscillates. Then ad-

@ SOLDER PIN

* SEE TEXT

Fig. 3. P.C.B. for the Three Phase Generator.
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Fig. 4. Modification to provide variable
frequency generation.

APPLICATION
OF THE CIRCUIT

This circuit has been used very suc-
cessfully to generate a wide range of fre-
quencies and has usually been employed
in conjunction with three power amplifiers
to drive the equipment concerned. The
Maplin range of power amplifiers, from
IW output power to 150W (or even 1kW!)
are particularly suitable.

The 150W MOSFET power amplifiers
will run appropriate motors up to Y%
horsepower well. If a 240V (phase) supply
is required, then the outputs from the
power amplifiers may be stepped up using
appropriate transformers.

Three-phase motors, gyroscopes and
a wide range of other equipment have
been easily driven using three power
amplifiers, fed directly from this three-
phase generator. Note:~ The specification
of three-phase equipment always quotes

the LINE voltage. To obtain the ap-
propriate PHASE voltage necessary from
the amplifiers’ outputs, this should be
divided by ('3. For example, a three-
phase motor, rated at 200 volts should be
driven with the amplifiers’ outputs set to
200/ 3V=115V.

A further, interesting application would
be to extend the circuit to form a variable-
frequency, three-phase generator. This is
readily achieved by making the three resis-
tors in the frequency-determining network
equal and variable (mechanically ganged

(linked) linear slider resistors could be
used). A diagram showing this arrange-
ment is given in Fig, 4.
Under these conditions the relevant
equations are:
~ j

2n C3R

r-

V|=26 Vo, VA=7V0and VB=2VO
withC, = 12.C3/7
and C2=3.C3/2

available. Ring for full details!

© Supports over 150 printers/plotters including 9 or
24 pin dot-matrix, DeskJet, LaserJet, Postscript,
and HPGL. Professional Edition imports GERBER
files, and exports GERBER and NC-DRILL files.

© Up to0 200,000 padshtrack nodes depending on

tools with SPICE compatible net-list output.

o Low cost DOS version (reduced features) also

"... there is no doubt that running under Windows puts it ahead of the
field and makes it a visually attractive package." Electronics World +
Wireless World July 1993

High Quality PCB and Schematic Design for Windows 3/3.1 and DOS

"Quickroute provides a comprehensive and effective introduction to PCB
design which is a pleasure to use"” Radio Communication May 1993.

POWERware, Dept EE, 14 Ley Lane, Marple Bridge, Stockport, SK6 5DD, UK.
Ring us on 061 449 7101 or write, for a full information pack.

2 ° [9In0.IIN()

Sofiware . Quickroute is available for Windows 3/3.1 in Professional (£99.00) and Standard (259.09) editions,
- Design and for DOS with reduced features (£49.00). All prices inclusive. Add £5 P+P outside UK.
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MOTORS = BATTERY 1-12V
3 DIFFERENT MODEL MOTORS, £1, Order Ref. 35.
SPIN TO START 3V DC MOTORS for model aircraft etc. §
for €1, Order Ref. 134.
CASSETTE MOTOR 1-5-12v, powerful, speed increases
with voitage, £1, Order Ref. 224.
MINI CASSETTE MOTOR, 6-9V working, £1, Order Ref. 944.
HIGH EFFICIENCY MOTOR tor soiar cell working, £1,
Order Ref. 843.
12V MOTOR, ex BSR record player, £1, Order Ref. 887.
9V CASSETTE MOTOR, brushless, £1.50, Order Ref.
1.5P14.
1H0HP 12V DC MOTOR, Smiths, €4, Order Ref. 4P22.
1/8HP 12v MOTOR, Smiths, £8, Order Ref. 6P1.
1/6HP 12V MOTOR, Smiths, £8, Order Ref. 8P14,
1/3HP MOTOR, (Sinclair CS5), £15, Order Ref. 15P8.

MAINS MOTORS WITH GEARBOXES
SRAPM 60W, £5, Order Ref. 5P54.
25APM 60W, £8, Order Ref. 6P35.
40RPM 100W, £6, Order Ref. 6P21.
50RPM 60W, £5, Order Ref. 5SP168.
BORPM 80W, £8, Order Ref. 6P36.
110RPM 80W, £5, Order Ref. 5P172.
150RPM 60W, Order Ref. 5P 169.
200RPM 80W, £5, Order Ref. 5P216.
500W MOTOR with gearbox & variable speed selec-
tor, 100rpm upwards, £5, Order Ref. 5P220.
1 REV PER 24 HRS 2W MOTOR, £1, Order Ref. 89.
1 REV PER 12 HRS 2W MOTOR, £1, Order Ref. 90.
1REV PER 4 HRS 2W MOTOR, £2, Order Ref. 2P239.
1 REV PER HOUR 2W EXTRA SMALL MOTOR, 2 for £1,
Order Ref. 500.
%RPM MINI MOTOR, £3, Order Ref. 3P64.
1RPM MINI MOTOR, £2, Order Ref. 2P328.
4RPM 2W MOTOR, £1, Order Ref. 446.
1SRPM 2W MOTOR, £2, Order Ref. 2P321.
25RPM 2W MOTOR, £2, Order Ref. 2P322.
200RPM 2W MOTOR, €1, Order Ref. 175.
250RPM 2W MOTOR, £1, Order Ref. 750.

MAINS MOTORS
% STACK MOTOR with 4" spindle, £1, Order Ref. 85.
MOTOR 1% " STACK with good length spindie from
each side, £2, Order Ref. 2P55.
MOTOR 1%" STACK with 4" long spindle, £2, Order
Ref. 2P203.
MOTOR BY CROMPTON -06HP but tittle soiled, £3,
Order Ref. 3P4.
JAP MADE PRECISION MOTOR balanced rotor re-
versible, 1500rpm, £2, Order Ref. 2P12.
TAPE MOTOR BY EMI, 2 speed & reversible, £2, Order
Ref. 2P70.
VERY POWERFUL MAINS MOTOR, with extra long
(2%") shatts extending out each side. Makes it ideal
for a reversing arrangement for, as you know, shaded
pole motors are not reversible, £3, Order Ref. 3P157.

MOTORS - STEPPER
MiINI MOTOR BY PHILIPS, 12V-7-5 degree step, quite
standard, data supplied, only £1, Order Ref. 910.
MEDIUM POWERED Jap made 1-5 degree step, £3,
Order Ref. 3P162.
VERY POWERFUL MOTOR by American Philips 10-
14V 7-5 degree step, £5, Order Ref. SP81.

LOUDSPEAKERS
2" ROUND 50 OHM COIL %W, 2 for €1, Order Ref. 908.
2'." 8 OHM, 2 for £1, Order Ref. 454.
2'%" 35 OHM, 2 for £1, Order Ref. 514.
3%" 8 OHM, 2 for £1, Order Ref. 682.
8% " 4 OHM WITH TWEETER, £1, Order Ref. 895.
8% " 8 OHM, £1, Order Ref. 896.
6%" 6 OHM WITH TWEETER, £1, Order Ref. 897.
8" x 4" 4 OHM, £1, Order Ref. 242.
5" x 5”15 OHM, £1, Order Ref. 906.
5" x 3”18 OHM, £1, Order Ref. 725.
8" x 4" 18 OHM, 2 for £1, Order Ref. 684.
6”15 OHM AUDAX, £1, Order Ref. 504.
9" x 3”8 OHM 5", £1, Order Ref. 138.
3" 4 OHM TWEETER, £1, Order Ref. 433.
GOODMANS 8'," 10W 4 OMM, £2, Order Ref. 2P27.
HORN SPEAKER, 4'4" 8 OHM, £3, Order Ref. 3P82,
20W 5” BY GOODMAN, £3, Order Ref. 3P145.
20W 4" OHM TWEETER, £1.50, Order Ref. 1.5P9.
AMSTRAD 8 “ 15W 8 OHM with matching tweeter, £4,
Order Ref. 4P57.
CASED PAIR OF STEREO SPEAKERS BY BUSH, 4
ohm, £5 per pair, Order Ref. 5SP141.
DOUBLE WOUND VOICE COIL, 25W ITT, with tweeter
and crossover, £7, Order Ref. 7P12.
BULKHEAD SPEAKER metal cased, £10, Order Ref.
1043,
25W 2 WAY CROSSOVER, 2 for £1, Order Ref. 22.
40W 3 WAY CROSSOVER, £1, Order Ref. 23.

MONITORS AND BITS
PHILIPS 9"HIGH RESOLUTION MONITOR, £18, Order
Ref. 15P1.
METAL CASE for the above Philips monitor, £12,
Order Ref. 12P3.
PHILIPS 9" HIGH RESOLUTION TUBE, ref. M24 306W,
£12, Order Ref. 12P7.
8" ELECTROSTATIC MONITOR TUBE, ref. SE5J31,
£10, Order Ref. 10P104.
MINI SCOPE TUBE face size, 2" x 2%", electrostatic
3V heater, 1KV, in mu meta! shield, £10, Order Ref.
10P73

250W LIGHT DIMMERS, on standard switch plate so
would simply replace existing switch. Availabie in
colours: green, red, blue and yellow or could be
emulsioned if colour not suitable, £2.50 each, Order
Ret. 2.5P9.

LCD 3% DIGIT PANEL METER, this is a multi range
voltmeter/ammeter using the A-D converter chip 7106
to provide 5 ranges each of volts and amps. Supplied
with full data sheet. Special snip price of £12. Order Ref,
12P19.

12V-0-12V 8VA PCB MOUNTING MAINS TRANS-
FORMER, normal 230V primary and conventional open
winding construction, £1, Order Ref. 938.

AMSTRAD 3" DISK DRIVE brand new. Standard re-
placement or why not have an extra one? £20, Order
Ref. 20P28.

THIS COULD SAVE YOU EXPENSIVE BATTERIES, an in
car unit for operating 6V radio, cassette player, etc.
from car lighter socket, £2, Order Ref. 2P318.

MEDICINE CUPBOARD ALARM, or it could be used to
warn when any cupboard door is opened, built and
neatly cased, requires only a battery. £3, Order Ref.
3P155.

FULLY ENCLOSED MAINS TRANSFORMER, on a 2M 3-
core lead terminating with a 13A plug. Secondary rated
at 6V 4A. Brought out on a wetl insulated 2-core lead
terminating with insulated push on tags, £3, Order Ref.
3P152, Ditto but 8A, £4, Order Ref. 4P69.

DON'T LET IT OVERFLOW, be it bath, sink, cellar, sump
or any other thing that couid flood. This device will tel
you when the water has risen to the pre-set level. Ad-
justable over quite a useful range. Neatly cased for wall
mounting, ready to work when battery fitted, £3, Order
Ref. 3P156.

DIGITAL MULTI TESTER MG3800, single switching
covers 30 ranges including 20A AC and DC, 10 MEG
input impedence, 34 LCD display. Complete with lead.
Currently advertised by many dealers at nearly £40, our
price only £25, Order Ref. 25P14.

ANALOGUE TESTER, input impedence 2K ohms per
volt. it has 14 ranges, AC volts 0-500 DC volts 0-500, DC
current 500 micro amps at 250 milliamp, resistance
0-1meg-ohm, decibeis 20 56dB. Fitted diode protection,
overall size 90 x 60 x 30mm. Complete with test prods,
£7.50, Order Ref. 7.5P8.

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 ail plug in so don’'t need
desoldering. Cost well over £100, yours for €4, Order
Ref. 4P67.

AMSTRAD KEYBOARD MODEL KBS, this is a most
comprehensive keyboard, having over 100 keys in-
cluding of course full numerical and qwerty. Brand
new still in maker’s packing, £5, Order Ref. 5P202.
SOLAR PANEL BARGAIN gives 3V at 200mA. £2,
Order Ref. 2P324.

INSULATION TESTER WITH MULTIMETER, internally
generates voltages which enable you to read insula-
tion directly in megohms. The multimeter has four
ranges, AC/DC volts, 3 ranges DC milliamps, 3
ranges resistance and 5 amps. These instruments are
ex-British Telecom but in very good condition, tested
and guaranteed OK, yours for only £7.50 with leads,
carrying case £2 extra. Order Ref. 7.5P4.

MAINS ISOLATION TRANSFORMER stops you getting
“to earth’” shocks, 230V in and 230V out. 150 watt
upright mounting, £7.50, Order Ret. 7.5P5 and a 250W
torroidal isolation, €10, Order Ref. 10P97.

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 4W into 4 ohm
speaker using 12V or 1W into 8 ohm using 8V. Brand
new and perfect, only £1 each, Order Ref. 495.
EXPERIMENTING WITH VALVES don’t spend a fortune
on a mains transformer, we can supply one with stan-
dard mains input and secs. of 250V-0V-250V at 75SmA
and 6-3V at 3A, £8, Order Ref. 5P167.

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

PCB DRILLS, 12 assorted sizes between 75 and
1-5mm, £1 the lot, Order Ref. 128.

12V AXIAL FAN, for only £1, ideal for equipment
cooling, brand new made by West German company.
Brushless so virtually everlasting. Supplied complete
with a circuit diagram of transistor driver, £1, Order
Ref. 918.

PC OPERATING SYSTEMS, fully user documented
and including software, MS-DOS 3.20, with 5" disk, £5,
Order Ref. 5P2076; MS-DOS 3.3 with 34" disk, £S5,
Order Ref. 5P208, or with 5° disk, £5, Order Ref.
5P208/5; MS-DOS 4.01 with 3% " disk, £10, Order Ref.
10P99.

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

SOLAR ENERGY EDUCATIONAL KIT. It shows how to
make solar circuits and electrical circuits, how to in-
crease voltage or current, to work a radio, calculator,
cassette player and to charge NiCad batteries. The kit
comprises 8 solar cells, one solar motor, fan blades
to fit motor and metal frame to hold it to complete
a free-standing electric fan. A really well written in-
struction manual. £8, Order Ref. 8P42B.

SOME POPULAR BARGAINS

POWER SUPPLIES - SWITCH MODE
(all 230V mains operated)

ASTEC REF. B51052 with outputs +12 -5A, — 12V
1A, +5V 3A, +10V -05A, +5V -02A unboxed on
pcb size 180 x 130mm, £5, Order Ref. 5P188.
ASTEC REF. BM4 1004 with outputs +5V 3%A,
+12V 1-3A, — 12V -2A, £85, Order Ref. 5P199.
ASTEC No. 12530 +12V 1A, —12V -1A, +5V 3A,
uncased on pcb size 160 x 100mm, £3, Order Ref.
3P14.
ASTEC No. BM41001 110W 38V 2-5A, 25.1V 3A
part metal cased with instrument type main input
socket & on/off dp rocker switch size 354 x 118 x
84mm, £8.50, Order Ref. 8.5P2.
ASTEC MODEL No. BM135-3302 +12V 4A, +5A
16A, — 12V 0-5A totally encased in plated steel
with mains input plug, mains output socket &
double pole on/off switch size 400 x 130 x 65mm,
£9.50, Order Ref. 9.5P4.

POWER SUPPLIES -~ LINEAR
(all cased unless stated)

4-5V DC 150maA, £1, Order Ref. 104.
5V DC 2% A psu with filtering & volt regulation,
uncased, £4, Order Ref. 4P63.
6V DC 700mA, £1, Order Ref. 103. @
8V DC 200mA output in 13A case, £2, Order Ref.
2P112,
6-12v DC for models with switch to vary voitage
and reverse polarity, £2, Order Ref. 2P3.
8V DC 150mA, £1, Order Ref. 762.
9V DC 2-1A by Sinclair £3, Order Ref. 3P151
9V DC 100mA, £1, Order Ref. 733.
12V DC 200mA output in 13A case, £2, Order Ref.
2P114.
12V DC 500mA on 13A base, £2.50, Order Ref.
2.5P4.
12V 1A filtered & regulated on pcb with relays &
Piezo sounder, uncased, £3, Order Ref. 3P80.
AMSTRAD 13-5V DC at 1-8A or 2V DC at 2A, £6,
Order Ref. 6P23.
24V DC at 200mA twice for stereo amplifiers, £2,
Order Ref. 2P4.
9-5V AC 600mA made for BT, £1.50, Order Ref.
1.5P7.
15V 500mA AC on 13A base, £2, ref. 2P281.
AC OUT 9-8V at 60mA & 15-3V at 150mA, £1, Order
Ref. 751,
BT POWER SUPPLY UNIT 206AS, charges 12V
battery and cuts off output should voltage fall
below pre-set, £16, Order Ref. 16P6.
SINCLAIR MICROVISION PSU, £3, Ref. 5P148.

LASERS & LASER BITS
2MW LASER, Helium neon by Philips, full spec.
£30, Order Ref. 30P1.
POWER SUPPLY for this in kit form with case is
£185, Order Ref. 15P 16, or in larger case to house
tube as well, £16, Order Ref. 18P2.
THE LARGER UNIT, made up, tested and ready
to use, complete with laser tube, £69, Order Ref.
69P1.

HEATING UNITS
LINEAR QUARTZ GLASS TUBES 360W, 2 in series
for mains, £1, Order Ref. 907.
1000W SPIRAL ELEMENTS for repairing fires etc.
3 for £1, Order Ref. 223.
1000W PENCIL ELEMENTS, 2 for £1, Ref, 376.
1:2KW MINI TANGENTIAL HEATER, ideal for un-
der desk etc. £5, Order Ref. 5P23.
2KW TANGENTIAL HEATER, £6, Order Ref. 6P30.
3KW TANGENTIAL HEATER, £8, Order Ref. 8P24.
WATER-PROOF HEATING WIRE, 60 ohms per
metre, 15M is right length for connecting to
mains, £5, Order Ref. 5P109.

The above prices include VAT but please add £3
towards our packing and carriage if your order is
under £50. Send cheque or postal orders or quote
credit card number.

M & B ELECTRICAL

SUPPLIES LTD

Pilgrim Works (Dept. E.E.)
Stairbridge Lane,

Bolney,
Sussex RH17 5PA

Telephone: 0444 881965

(Also fax but phone first)

Callers to 12 Boundary Road,
Hove, Sussex.
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T IS some time since the all-

important topic of soldering was
covered in this feature. | think it is fair
to say that soldering is something
which puts off a number of would-be
electronic project builders. This is a
pity, because soldering is not really
that difficult, and it is a skill that
virtually anyone can master.

You are unlikely to produce really
neat and professional looking soldered
joints right from the start. Indeed, you
may never produce really neat looking
results.

Being practical about matters
though, it does not really matter
whether or not a finished project is
built to professional standards.
Provided the joints are mechanically
and electrically sound, the project will
work, which is all that really counts. If
you progress to the point where you
produce really professional looking
results, so much the better.

TOOLFORTHE JOB )

Some of the tools needed for
electronic project construction are to
be found in many household tool
chests. However, suitable soldering
equipment is something that you will
almost certainly have to buy specially.
There are plenty of very expensive
soldering iron stations available,
offering variable temperature control,
thermostatic control, etc., etc.

Fortunately, for project construction
a basic iron costing about ten pounds
is perfectly adequate. | have used irons
of this type to build what must be in
excess of a thousand projects, and
have never found the need for anything
a bit more up-market.

On the other hand, | could not
recommend very cheap soldering irons.

A 15 to 18 watt iron plus stand should cost about £14, and last

many years.
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ACTUALLY DOING [T7

- by Robert Penfold

These might not be particularly long
lived, and in my experience they
usually produce too little heat. If you
try to complete several joints in rapid
succession the bit soon ‘‘freezes” to
one of the joints. Some of these irons
barely reach a high enough tempera-
ture to melt solder!

Modern project building tends to in-
volve large numbers of very small sol-
dered joints, and for this type of thing
an iron having a rating of about 15 to
18 watts is ideal. The Antex model C
and CS irons are available from most
component retailers, and either of these
should give many years of trouble-free
use. The two Antex irons | currently use
were bought so long ago that ! could
only guess at their ages!

BIT SIZE

Small electric soldering irons are
normally supplied with a bit of about
2:3 millimetres in diameter. This is
suitable for most project building, but
when working on intricate circuit
boards you might find it easier to use a
bit having a diameter of only about
one millimetre. *

Spare bits of various sizes and shapes
are readily available for the popular sol-
dering irons, and changing the bit is
a very simple task. Note that over a
period of time the end of the bit will
corrode away, and a new bit will even-
tually have to be fitted.

A matching soldering iron stand is
an essential piece of equipment, and it
should only cost a few pounds. These
usually consist of a plastic base section
on which a sort of large metal spring is
mounted. The bit and shaft of the iron
fit into the spring, which provides a
safe resting place for the hot iron, as
well as helping to remove excess heat

from the bit and element when the iron
is not in use.

The base section of the stand is
usually fitted with a sponge which can
be used to clean the bit of the iron. The
bit should only be cleaned on the
sponge if the latter is moist. Otherwise
the hot bit will simply burn the sponge,
and the bit will probably end up dirtier
rather than cleaner.

| have never found the sponge to be
particularly useful for cleaning the bit.
Cleaning blocks and other types of tip
cleaner seem to be more efficient, and
do not need to be kept wet.

STATE OF FLUX

The correct solder for electronic work
is '@ 60/40 tin/lead multi-core type.
This type of solder should be available
from any component retailer, and will
probably be the only type of solder that
they sell. It is normally available in two
thicknesses - 22 s.w.g. (0-71mm) and
18 s.w.g. (1-:22mm). 22 s.w.g. solder is
the best choice for modern project
construction, but it is useful to have a
small amount of 18 s.w.g. solder for the
odd occasion when some large joints
must be tackled.

It is advisable to buy the 22 s.w.g.
solder in one of the larger size packs, or
even as a 500g reel. Buying solder in
small amounts is likely to be very expen-
sive, and you will probably keep running
out with projects 90 percent finished!

The cores in the solder are made of
flux. This helps the solder to flow nicely
over each joint. Flux also removes any
slight corrosion or thin films of dirt on
the surfaces to be joined. At one time
dirt and corrosion on leads was a major
problem, and it was necessary to clean
the ends of leads before making each
connection. Modern production line
methods have lead to the development
of improved solders and wires which
make this practice unnecessary.

You may occasionally be faced with a
component that has been in storage for
some time, and which has dirty or cor-
roded leadout wires or tags. With such
a component it is definitely advisable to
clean the leads or tags. This is easily
done with something like a piece of
fine grade sandpaper, or by scraping
the affected areas using the small blade
of a penknife.

Provided you are using some form of
ready-made printed circuit board it is
unlikely that there will be any problems

Multicore solder reels. 22 s.w.g. solder (left) and 18 s.w.g. solder

(right). 22 s.w.g. is best for most project building..
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with dirt or corrosion on the copper
side of the board. Virtually all ready-
made boards are coated with a thin
protective film which also acts as a
flux. However, if there should be any
signs of dirt or corrosion on a circuit
board it is a good idea to thoroughly
clean the entire copper side of the
board.

Special printed circuit polishing
blocks can be obtained, but wire-wool
or a piece of scouring pad (such as
“Brillo” pad) used gently will also do
the job well. Home-made printed
circuit boards should always be
cleaned in this way prior to fitting the
components.

WHILE THEIRON’S HOT

Do not worry if a new iron produces
a certain amount of smoke when it is
first switched on. There are usually
protective coatings on the element and
bit which will burn off as the iron heats
up. There may also be a certain amount
of dust on the element which will burn
away.

Once the iron is hot enough it is
important to “tin” the bit with a small
amount of solder. In other words,
simply melt a small amount of solder
onto the tip of the bit, so that it is fully
coated with solder.

It is important that the bit is “tinned”
soon after it reaches a high enough
temperature. Waiting too long can
result in the bit failing to “'tin” properly,
with the solder simply falling off the bit.
Once this happens, it seems to be
almost impossible to get the bit into
proper working order.

In use the tip of the bit should always
have a thin coating of fresh solder. The
bit will therefore need to be wiped
clean periodically, and given a fresh
“tinning”. This ensures that there will
be good thermal contact between the
bit and the two pieces of metal that are
being joined. This is an important fac-
tor, and good quality joints will only be
produced if both pieces of metal are
properly heated up.

SEQUENCE

When producing soldered joints the
most important thing is to work
through the sequence of events in the
right order. When soldering com-
ponents onto some form of printed
circuit board this means fitting the first
component in place, and then trimming

The basic soldering equipment combined
with wire clippers/strippers.

the leads to length on the underside of
the board. Use proper wire cutters for
this, and leave about three millimetres
of wiring protruding on the underside
of the board.

Soldering is a two-handed job, so
something must be used to hold the
component in place while it is
soldered to the board. Special printed
circuit assembly frames are avail-
able, but some Bostik “Blue-Tack”
provides a simple and inexpensive
means of holding components in
place.

Alternatively the component leads
can be bent over slightly to hold the
component, but this does make it more
difficult to remove the component later
if necessary. Most constructors soon
devise their own pet ways of handling
this problem.

Next the tip of the bit should be
applied simultaneously to the copper
pad and the end of the leadout wire. It
is very important that the bit is applied
before the solder, so that the surfaces
to be joined have time to heat up
before the solder is fed in. This helps
to ensure that the solder will flow
properly and produce a good joint.
The wire and copper pad will heat up
very rapidly when the iron is applied,
so only wait about half a second
before feeding in the solder.

ENOUGH SOLDER

Apply enough solder to give a good
covering over the surfaces to be joined.
A certain amount of smoke will be
produced, but this is just the flux
burning away. Do not make the classic
beginners mistake of applying solder to
the bit and then trying to pour this onto
the joint.

If you do this the flux will largely
burn away before the solder reaches
the leadout wire and pad. Also, the
solder will not flow properly onto the
cold metal surfaces. The “pour it on”
method more or less guarantees a high
percentage of bad joints, or “dry” joints
as they are usually termed.

If you get everything right, a com-
pleted joint should be volcano-shaped,
with the end of the leadout wire
protruding through the “‘crater”. If the
joint is obviously non-symmetrical, it is
not necessarily a bad one, but this is
not a good sign.

If the lopsidedness is due to a lack

These solder joints are sound, but spot the
“solder bridge”’. ,
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of solder, this should be fairly obvious,
since parts of the wire and copper pad
will still be visible. It is then just a mat-
ter of applying the iron and the solder
again, to complete the joint.

If too much solder has been used,
this should also be fairly obvious. In
some cases the solder will flow across
to another joint, producing a bridge of
solder. In other cases there will be a
large blob of solder extending upwards
from the joint. In either event it is best
to remove the solder.and redo the join
or joints. B

The best low cost tool for remov-
ing solder is a desolder pump of the
type which has a spring-loaded pis-
ton. These only cost a few pounds, but
they are easy to use and very effective.
These days, a desoldering tool is just as
essential as a soldering iron and solder.
However expert you become, you will
still produce some solder bridges from
time to time.

Occasionally the solder may not flow
over the joint properly. This can give a
joint which is quite strong physically,
but which does not provide a proper
electrical contact. There may be no im-
mediately obvious signs that a “dry”
joint has been produced,.but in most
cases there will be some outward signs
of trouble.

A “dry” joint is often globular in
appearance, and the surface of the
solder tends to have a dull appearance
instead of the normal shiny metallic
finish. There may also be a lot of
partially burnt flux on and around the
joint.

PRACTICE MAKES PERFECT

It would be unrealistic to expect per-
fect results the first time you try your
hand at soldering. It is a good idea
to practise soldering using a piece of
stripboard, some wire, a few resistors,
and a couple of d.i.l. integrated circuit
holders. Start by soldering the resistors
to the board, together with some link-
wires.

Once you have become reasonably
proficient, try fitting the integrated
circuit holders. These are slightly
more difficult due to the rows of
closely spaced connections. Try to
avoid solder bridges, then deliberately
produce a few so that you practise
removing them.

Although most interconnections are
carried via the circuit board, virtually
all projects involve a certain amount of
hard wiring (i.e. wires soldered be-
tween pairs of component tags or
pins). You can practise this type of
thing by fitting a few solder pins
onto the piece of stripboard. Then try
wiring pairs of pins together. There is
probably no point in trying to produce
ultra-neat results with this type of
wiring. Loop the end of the wire
around the top of the pin so that is it
loosely held in place, and then apply
plenty of solder.

Practising on a “dummy’ circuit
board might seem to be a bit wasteful,
but it is time and money well spent.
Having become reasonably proficient
at soldering, your chances of success
with your first project are very high.
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KODAK PICTURE EXCHANGE

When visiting Eastman Kodak’'s Head-
quarters in Rochester, NY State recently,
| got the chance to try KPX, the new
Kodak Picture Exchange. Since the end
of November 1993 this has been provid-
ing newspapers, magazines and TV sta-
tions a 24 hour a day, one stop access
service to 17 of the world’s leading stock
picture agencies.

With KPX, picture editors need no
longer phone round several agencies,
searching for the right picture to illustrate
an article. Instead they can use a personal
computer and electronic mail modem to
search through a master index of pictures
from all agencies, digitally stored in the
central Kodak database. The editor can
then call up low resolution images of
his likely choices before making a final
selection.

Picture agencies stock up to 6 million
pictures each, and currently charge be-
tween $75 and $150 to search out a
selection of pictures to fit a client’s order.
They then charge $15 to send paper
prints by courier for approval. Magazines
pay a penalty of up to $1500 for any
picture not returned. All this is before
negotiating a copyright fee for any pic-
ture published. If an editor puts the
same request to three agencies, the basic
search cost is tripled.

"“We are offering a brokerage service”,
says Roger Hansen, Marketing Manager
for KPX. “We put people who want to
buy images in contact with those who
want to sell them™.

Kodak uses a high resolution scanner
to convert an agency'’s images into digital
code and then store them on magnetic
disc at its Rochester base. Each image
is indexed, by key words, to describe
the content. A magazine pays a one-off
charge of $400 for software which lets a
personal computer dial the KPX database
at a fixed search rate of $1-42 a minute.

The searcher enters a string of key
words and the screen displays a list of all
pictures that fit the bill. | tried “trumpet”
and “jazz”" and got a long list. Refining
the search to “Louis Armstrong’’ short-
ened the list to a few that looked hope-
ful. The KPX digital store then sends
low resolution images of the short list
down the telephone line, for display
on the PC screen. These images show
what the picture depicts (e.g. Louis on
stage, in mug shot and at home) but are
deliberately not of good enough resolu-
tion for the magazine to use.

On average it takes around 15 minutes
of search time, costing $20, for a
magazine picture editor to find an image
that fits the bill. KPX levies a fee of $16 for
each thumbnail image sent down the
line. When the searcher makes a choice,

236

by Barry Fox

the KPX alerts the agency which then
phones to negotiate a fee and send a ful!
resolution print by courier. .

The original image is scanned into the
KPX computer store using the same
technology that Kodak uses to scan
Photo CD images for storage on a
compact disc. The print or transparency
is scanned in a raster of 2048 x 3072
picture points or pixels, with red, green
and blue colour content at each pixel
converted into 12-bit digital code.
This generates a data package of 27
Megabytes, which is compressed to
around 4-5 Megabytes for storage. At
this resolution, all the detail in the
original picture is captured, making KPX
futureproof.

It is not usually feasible to send full
resolution images by phone line. A con-
ventional line and EMAIL modem sup-
ports a data rate of only around 10
kilobits/second and a full resolution
image requires at least 35 Megabits of
data (4-5 Mbytes). So one picture
would take an hour to send.

COPYRIGHT

Technology is not the only reason
why the picture libraries still prefer to
send out prints or transparencies. ISDN
lines would speed delivery to a few
minutes. "“The agencies are nervous
about copyright” explains Hansen. If
KPX sends a full resolution image in
digital code down a telephone line,
anyone who receives that image is free
to copy it as many times as they wish, as
easily as copying computer text.

Kodak charges agencies between $2
and $5 per image scanned, depending
on picture size, around $3 per image for
indexing and a storage fee of $1 per
image per year. But the agency will no
longer have to publish expensive colour
catalogues annually.

Already 17 international agencies in-
cluding the Hulton-Deutsch Collection,
Animals/Earth Scenes and EMPICS of
Nottingham, have signed up and are
storing images in the KPX. Access is so
far avaiilable only in the US, but Kodak
plans to offer the service in Europe
during 1994,

The next generation of KPX technol-
ogy will offer thumb nail movie se-
quences, so that TV and film producers
can choose stock footage from film and
video libraries. The MPEG compression
system used to store Full Motion Video
on a CD-I| disc, needs a data stream of
just over 1 Megabit/second for VHS
quality video. Modern modems can sup-
port 15 or 20 kilobit/s, which should
give picture quality good enough for
film and TV producers to select stock
sequences.

’

SHOCKING

My report on last year's Berlin Show
mentions a nasty gadget which puts up
to 175,000 volts through anyone unlucky
enough to get in its way. Although
ostensibly for self-defence, the oppor-
tunities it offers muggers are obvious. So,
I should have thought, were the risks.

Anyone who has got a belt from the
25,000 volts or so on the sparking plug
leads of a car will know how nasty high
voltage shocks can be, even when the
current flow is low. So | phoned the
British Medical Association for some ex-
pert opinion.

The BMA does not itself give opinions,
but has a database of experts who will. It
took the BMA twenty-four hours, and a
reminder, to come up with an expert on
electric shock. He was a retired professor
of medicine and after phoning him |
began to understand why gadgetry like
this can get onto the market. In the
Professor's own words he wanted to
“dissect the problem”.

Was | an electrical engineer? Was | a
doctor? So | was a journalist then? Yes.

He then explained to me what | had
already explained to him, namely that the
current flow would be low and depend
on whether the electrodes were prodded
against clothing, or bare skin, either wet
or dry. In Berlin the demonstrator had
boasted that the device would "“work
even through leather clothing”.

My concern, | kept saying, is what
might happen if someone used one of
these devices against an elderly person
with a weak heart, or a child.

“Well, it all depends,” the Prof would
then say and go off on yet another rambie
and lecture.

“So are you prepared to say it is not
dangerous?”’ | asked.

"Oh no, you are not going to catch me
like that,” he came back, and started off
on another ramble.

Fortunately the BMA had given me two
other names of doctors who specialised
in electric shock. And both saw the
risk immediately. Said Dr. Tar-Ching
Aw of the Institute of Occupational
Health in Birmingham. | would most
certainly worry about someone using
175,000 volts as a weapon, especially on
someone with a weak heart or worse, a
pacemaker.”

Said Dr. Julian Kenyon of the Cen-
tre for the Study of Complementary
Medicine in Southampton, It sounds
potentially lethal.”

| was left uncharitably wondering how
the retired professor will feel if he is
one day mugged by someone with a
175 kilovolt shocker. | suspect he will
very quickly stop wanting to dissect the
problem and recognise the risk.
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1993.1995 EDITION

HENRY's

RUDIO eLecTrR
C"’fmocu(e)m(s

ECTR ONIC: ‘
EVERY PURPOSST

OPEN & DAYS & wegK

EXPORY »
EOUCATIN . oML ORDER

HENRY'S

404 Edgware Road,
London W2 1ED 3

Components
Telephone: 071-723 1008

Security - Communications
Telephone: 071-724 0323

Audio and Test Instruments
Telephone: 071-724 3564

Trade/Quantity
Telephone: 071-258 1831
Fax: 071 724 0322

RETAIL - MAIL ORDER VERSION
With price lists, special offers and purchase
vouchers. Send PO/Cheque £4.00 (UK)

£6.00 (EC) £10.00 (Non EC) Callers £2.00.

Education, trade, quantity purchasers
Post or fax ietterhead for FREE copy

with trade/quantity price list (UK

Overseas prices as above

TRANSMITTERS

AT LAST. A fully comprehensive, easy to
follow guide to building shortrange

micro transmitters. Packed with useful
information and circuits.

% How to build micro surveillance
devices.

% Radio mics.

% Tracking and signaling
transmitters.

% Only £3.95 inc p&p.

(Some of the clrcuits included can not be used legally in the UK)

KITS

MICRO FM TRANSMITTER. 1 mile range, very small

including mic. Pick up on any FM radio. £6.95
TRACKING FM. Transmits a constant pulse tone that can be
used for direction finding, tracking cars or animals etc. £8.50
AM RADIO. Tuner and power amp that make a tiny AM radio
Will drive a small pair of headphones. Easy to make and

fun to use. £8.50
INFRA RED REMOTE CONTROL. Simple but effective remote
control of relay switch up to 10 metres. Ideal for car alarms,
light switches etc. Includes 240V relay. £€10.50

MUSIC KiTS PREAMPS POWER AMPS

Full range of on board units for guitars etc. — active tone
controls/boosters, wah wah and other effects kits ~ send for list.
Prices include P&P. Mail order only.

Make cheques and posta! orders payable to:

J CGIU

3 Bainbrigge Road, Headingley, Leeds LS6 3AD.

N. R. BARDWELL LTD (EPE)

200 Signal diodes 1N4148 £1.00 50 Smm plastic |.e.d. holders (for
75 Rectifier Diodes 1N4001 £1.00 tapered l.e.d s) £1.00
50 Rectitier Oiodes 1N4007 £1.00 200 Asstd. disc ceramic capacitors £1.00
56 Rectifier Oiodes 1IN5401 £100 80 Asstd. capacitors Infto Tuf £1.00
100 Asstd. Zeners €100 B0 Asstd electrolytic capacitors £1.00
10 NES5S5 Timer ICs £1.00 80 1UF 16V Radial electroiytics £1.00
30 BC478 Transistors £1.00 80 4.7UF 18V Radial electrolytics £1.00
8  BFY51 Transistors €1.00 | 75 4.7UF 63V Radval electrolytics £1.00
30 BC558 Transistors. €100 { B0 10UF 16V Radial elecirolytics £1.00
30 MPSA42 Transistors. £1.00 ' 10UF S0V Radial electrolytics £100
30 Smmredleds £1.00 40 22UF 25V Radlal electrolytics £1.00
25 Asstd. high brightness l.e.d.s £1.00 ‘ 60 33UF 16V Radial electrolytics £1.00
24 Miniature redl.e.d.s 3mm dia £1.00 80 100UF 10V Radial eletrolytics £1.00
50 Axial l.e.d.s (Diode package) wide | 50 220UF 16V Radia! etectrolytics £1.00
angtel.eds £1.00 I 60 470UF 10V Radial electrolytics. £1.00
12 Asstd. seven segment displays £1.00 20 1000UF 10V Axial electrolytics £1.00
30 Asstd. IF transformers £1.00 ] 12 1000UF 25V Axial electroltics. £1.00
48  Asstd. coil formers £1.00 | 1 1 Farad 5.5V memory back up
100 Asstd. RF chokes (inductors) £1.00 capacitor £1.00
30 Asstd. connectors edge-dil-sif etc.. .£1 | 100 4N7 Mini Axial capacitors. 60p
10 4P 3W MBB min. rotary switches.....£1.00 l 1 10 watt Stereo amplitier, 4 controls
20 1inch Glass reed switches £1.00 plus data
20 Magnetic ear pips plus iead & plug
20 r‘n SP; Cx? slide SW"C"GS‘O £ Prices include VAT postage £1.25. Stamp for Lists
30 ssid. d.i.l. sockets up to in .
30 24wy furmed piniC Sockets. 288 Abbeydale Road, Sheffield S7 1FL
24 24 pind.i.l. wire wrap IC sockets
2 2 RPT2 light dependant reststors Phone (0742) 552886 Fax (0742) 500689

4 SIMMS from £24.99

Convert redundant, or reclaimed, DIL (Dual In Line) DRAM into
modern 30 Pin SIMMs suitable for most PC motherboards. Kit
includes plated through PCB and filter capacitors. Requires
soldering of your memory modules to complete.

256K 3 Chip, requires 2 off 256Kx4,1 off 256Kx1 £6.95, £24.99 for 4

1M 3 Chip, requires 2 off 1Mx4, 1 off 1Mx1 £8.95, £31.50 for 4
256K 9 Chip, requires 9 off 256Kx1 (15"x35")  £6.95, £24.99 for 4
1M 9 Chip, requires 9 off 1IMx1 (1.5"x3.5") £8.95, £31.50 for 4

Prices exclude Postage and Packing (£1.50) and VAT

SUSSEX COMPUTER SUPPLIES

PO Box 283
Call 0444 415136
Fax 0444 440467 s
or send SAE for more details. RH17 5FT
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Jottings of an electronics hobbyist—Terry Pinnell

What do you Mean,
Mean?

I wouldnt say | was penny-pinching
(well, T wouldn’t, would 1?) In fact, if
pressed (not very hard) I'd modestly admit
to thinking of myself as a generous sort of
chap. So why do I get so much pleasure out
of making things from junk?

Saving money is part of it of course,
but I think it’s mainly about the crea-
tive spirit. Salvaging cast-off materials and
turning them to good purpose appeals to
the inventive streak in me. (By the way,
searching just now for another word for
*“creative”, the built-in thesaurus in my
word processor, Microsoft’'s Works for
Windows package, suggested the strange
synonyms: lovely, poetic, elegant, artistic,
beautiful, decorative and musical. It’s nor-
mally pretty good, but it's way off target
with all seven of those!)

Anyway, returning to my theme, I
definitely get some satisfaction out of
rescuing domestic flotsam and jetsam and
putting it to good effect in my electronics.

Making the Case

Improvising cases for projects is a par-
ticularly fruitful area. There are so many
common-or-garden items that can make
useful housings for electronics gadgets. It
helps to be a bit of a hoarder of course, a
trait which I have admitted earlier in Home
Base, because you then have a large poten-
tial source of raw materials. You don’t
necessarily have to save everything in sight.
After a while you develop a sense of what
is likely to be useful and what will for
ever remain just junk - although on the
evidence of my loft, this skill can take a
decade or two to acquire!

Although there are nowadays (thank-
fully) a tiny fraction of the pipe-smokers
around compared with when [ started this
hobby, it may well still be easy to get hold
of empty tobacco tins. Having kicked the

Clectronic

auzz-aar

Buzz-Bar project housed in a section of plastic guttering.
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habit some years earlier, I wrote to a
tobacco manufacturer and they kindly sent
me a gross. (I suppose in these modern
metricated times they would send a 100!
Surely not 10?7)

The two ounce tins make excellent cases
for small projects, particularly small pieces
of test equipment and such like. They are
well-screened against r.f. interference (both
incoming and outgoing) and are easy to
finish smartly, readily taking spray-on cel-
lulose or enamel paint or transfer lettering
(or both).

You can also get a PP3 battery neatly
inside, holding it tight with either a piece
of sponge or a specially shaped tin or
aluminium bracket. I've made a couple of
dozen projects inside such tins, and a few
others with “‘double-decker’ versions, such
as in my Electronic Mousetrap which I
rambled on about in this column a few
months ago.

A less common source of cases is plastic
guttering of the kind in the attached photo-
graph. Actually, that Buzz-Bar project for
a young relative illustrates a couple of
other examples of improvising junk too. I
see that an old coathanger from the local
dry-cleaners was pressed into service in the
star role of Bar, and a tubular piece of
plastic from a pen formed the probe. Even
the two chunky toggle switches were prob-
ably courtesy of some dark surplus com-
ponents shop or mail-order outfit, for a few
pence each.

But coming back to the square-section
guttering itself, it has some nice advantages
for cases. Apart from being strong and
good looking and accepting transfers
easily, it can be cut to any length, so you
can tailor it for your particular project. It
also holds a PP9 battery as if it was made
for it, like a bullet in a rifle, and you can get
easy access to that or the electronics via the
push-fit end pieces. These also serve to
raise the whole case above the surface,

of watch cases.

A metal detector and a logic probe ho

avoiding scratching and allowing self-
tapping screws or nuts and bolts to be used
if necessary on the bottom.

Marley certainly had no more intention
of this purpose for their rain guttering than
Benson & Hedges did for their tobacco
tins, but they both do the job splendidly in
the right circumstances.

Watch Out

The second photograph shows examples
of two small cases made from other surplus
items. Both are plastic presentation boxes
of the sort that you normally either throw
away as soon as you get the item home or
else stick in a draw to await that unpre-
dictable return-to-maker if something ever
goes wrong.

The flat rectangular one initially held a
watch and proved ideal for a small metal
detector. I recall that I was struck with a
rare attack of d.i.y. but decided to first seek
out safe bits of wall before launching out
wildly with my Black & Decker.

Its radiating coil was mounted flushly at
one end and the case just held a PP3 bat-
tery as well as the circuit board. It can’t be
seen too well in the photograph, but there
is a small knob to adjust the circuit to
equilibrium, so that the green l.e.d. is just
off when there is no metal in the immediate
vicinity, and it lights up as soon as the coil
is about 100mm or less from metal (and
that includes the copper of a mains wire of
course). Despite having a strongly sprung
lid (as is usually true with jewellery and
watches) a single screw was used to keep it
closed.

The light-coloured, wedge-shaped case
also originally held a watch. With a bit of
fiddling, removing unwanted innards, and
the addition of a small strip of plastic, I
made a useful logic probe from it. The
power supply is taken from the CMOS
circuit under test and the three l.e.d.s show
High, Low or Pulses, with a “Floating”
condition indicated when none of them are
on. Because of its shape, the le.d.s are
much easier to see than if a conventional
flat case had been used.

One snag was that, being so light and
having such a small base, it tended to
slide around a bit. But a couple of strips
of self-adhesive window draught excluder
stopped that, and it has been in regular use
on my bench for many years now.

Junk or a potential project? Hang onto
it, just in case.

used in different types
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ELECTRONICS TEACH-IN 88/89-

INTRODUCING MICROPROCESSORS

Mike Tooley BA (published by Evaryday Elec-
tronics)

A complete course that can lead successful veadeu to lhe
award of a City and Guilds Certifi n

ELECTRONICS
TEACH-IN .z, TEA

GUIDE TO BU!LD[NG

s
EVERYOAY
ELECTRONICS

Bigiog with strigbours

8 Swsagn tayout ane comtruct:
'rtm deveopment fer ocse |
ALTING your projects working
hoosing and using test squipmen

PLUS SIMPLE PROJEC

ELECTRONICS TEACH-IN No. 3 - EXPLORING ELEC-
TRONICS (published by Everyday Electronics)

Owen Bishop

Another EE value for money publication aimed at students of
electvomes The course is deslgned to explain the workings

Microprocessors (726/303). The book contains wevv-
thing you need to know including full details on register-
mg for assessment, etc.
Mi S Micro-pr

sors, Memories, Inpul/Oulpul Intedacmg and Program-
ming. There are and eight
Data Pages covering the most popular mlcroprocessors

An excelient introduction to the subject even for those
who do not wish to take the City and Guilds assessment
80 pages (Ad size) ) 8,89 £2.46

ELECTRONIC PROJECTS BOOK 1

Published by Evaryday 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, Mini Strobe.
Digital Capacitance Meter, Three Channel Sound to Light,
BBC 16K sudeways Ram, Simple Short Wave Radio, Insula-
tion Tester, Stepper Motor interface, Eprom Eraser, 200MHz
Digital Frequency Melev Infra Red Alarm EE Equaliser
ioniser, Bat Dx Probe, A and Fuse
Finder, Light Rider - (Lapel Badge, Disco Lights, Chaser
Light), Musical Doorbell, Funcuon Generalov, Tilt Alarm,
10W Audio Amplifier, EE B

of el its by involving the reader
in expenmemmg with thom The book does not contain
masses of theory or formulae but straightforward explana-
tions and circuits to build and experiment with.

Exploring Electronics contains more than 25 useful
Projects, assumes no previous knowledge of electronics and
is splitinto 28 easily digestible sections e

poges (Adsize)

ELECTRONICS TEACH-INNo. 4

INTRODUCING DIGITAL ELECTRONICS (published
by Evarydasy Electronics)

Michael! J. Cockcroft

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 with the
construction of electronic projects.

The book contains the plete Project Develop for
GCSEseries.

Contents: Features — First Steps in Project Building;
Building with Vero; Project Development for GCSE;
Getting your Projects Working; Guide to Printed Circuit
Boards; Choosing and Using Test Equipment - The
Mulnmaler The Oscnlloscope, P.S.U.s, Logic Probes,

Dugnal f ignal G etc; Data
ucu:l Symbols. p t Codes; R s, iden-
tifying C Cc ;A lly Doing it -

Understandmg the Circuit Diagram, Component Codes,
Mounting circuit boards and controls, Understanding
Capacitors; Projects ~ Lie Detector; Personal Stereo
Amplifier; Digital Experimentsr’s Unit; Quizmaster; Siren
Effects Unit; UV Exposure Unit; Low-cost Capacitance
Meter; Personal Radio.

88 pages (A4 size} T15 £2.96

rder code

ELECTRONICS TEACH-IN No. 6
DESIGN YOUR OWN CIRCUITS
(Published by Evaryday with Practical
Electronics)
Mike Toolov B.A.
This book is designed for the beginner and experienced
reader alike, and aims to dispell some of the mystique
associated with the design of electronic circuits. It
shows how even the relative newcomer to electronics
can, with the right approach, design and realise quite
complex cnrcmts

Fourteen in ! p.c.b. dules are described
which, with various detail dificat: hould allow
anyone to deslgn and construct a very wide range of
different projects. Nine “hands-on” complete DIY
pro;ecu have also been included so readers can follow
the thinking behind desi bly, constructi

_.

Although this book is primarily a City & Guilds Introd!

level course (726/301), appronmalely 80% of lhe mfovma
tion forms a very basic introd!

it therefore provides an llent introd y text fov begin-

g and e logelhor with suggested “mods”
to meet individual needs. The practical projects have
each been designed to stand on their own as complete
items of equipment. P.C.B.s for all the modules and

ners and a course and reference book for GCSE
Full details on reg g for C&G demls of

and i

on the course in general are given.
The Cuy_. & Guilds mtroducllon to module 726/301 reads:

Metal D 88C
. Pat Scaen, Audio Signal Gu\amu
128 pages (A4 size)

who P this module will

havaa D to identify badc P and digita!

d circuits and them together to form simple

Midi Interf: Variabte Bench Power workmq cucuns and logic units.” This provides an excellent
ntr to the book

[Order code EP1] £2.45 112 pages (A4 size) £2.96

§ are available by mail order.
" The subjects covered in each chapter of the book
are: Introduction and Power Supplies; Small Slgnal
Amplifi Power Amplifi Oscillators; Loglc Circuits;
Timers; Radio; Power Control; Oploelocuo

The nine constructi “are: Ver-
satile Bench Power Supply; Simple “Intercom; Bench
Amplifier/Signal Tracer; Waveform Generator: Electronic
Die; Pulse Generator: Radio Receiver; Disco Lights Con-
troller; Optical Communications Link. —

136 pages

e books listed have been selected by Everyday with Practical Electronics editorial staff as being of special
interest to everyone involved in electronics and computing. They are supplied by mail order direct to your door
Full ordering details are given on the last book page. For another selection of books see next month’s issue

PRACTICAL ELECT-
RONICS HANDBOOK -
Third Edition
lan Sinclair

A completely u|

ESTING’ THEonY AND REFERENCE Table; and dala‘or-\ s;tb|‘ecu'mo:l

modem life. As with most professions, ours too has a
ge of its own, ever g and now

terms, it is as up-to-date as the
latest advances in the field itself!

often consulted for projects and
exponmenu are included. Other conversion tables include

and rwnsed lmrd odmon of this
popular title. It still of
standard circuits, mlu-of thumb and dwgn data for profes-
sional i and involved in radio
and electronics, but is now over one hundred pages
The book covers many areas not nvmlable eluwhere m

ing several thousands of terms. This book picks out and
explains some of the more important fundamental lerms
(over 700), making the NS as easy to

as can be expected of a compllcalod subject and avoiding
hi h Iml mathematics.

such a handy volume, and this new edition now .

chapters on: Microprocessors and microprocmor h its system of each term is backed up
The by a iist of other or more f | terms so

Read-write memory, The buses, Readmg and wmmg that a chosen subject can be studied to any depth required.

actions, Three-state control, The conlrol bus, Tommg and

bus ). The PC register and 472 pages P286 £6.95

methods, Interrupts, lnputs and oulpuls Pon, Kuyboavd

mmhcmg, Video i Digit gue con- GETTING THE MOST FROM YOUR MULTIMETER

versions: g to-digital co Sampling and R. A. Penfoid

col ion, Digital-to-analog onvmlon Current addi- This book is primarily aimed at inners and those of

tion methods, Conversion problems, Bitstream methods,
Compuler plug-in boards. Computer aids in elec-
tronics: The computer, Linear circuit analysis by
computer, The menus, Circuits and nodes, PCB lay-

limited experience of electronics. Chapter 1 covers the

glish/metric and metric/English conversions for units of
energy, power and volume, and Fahrenheit/Celsius tem-
perature conversion charts.
Somng this edition apart from other olocuomc dic-
is its emph on ill more
lh;on complete definitions, thu(sAfounh -dmon includes over

gs and di
720 pages £23.95
ELECTRONICS-BUILD AND LEARN
R. A. Penfold
The first chapter gives full | details of a cir-

cuit demonstrator unit that is used in subsequent chapters
to introduce common electronic components - resistors,
iodes, thyristors, fets

and op amps. Later chapters go on to describe how these

basics of analogue and digital multi di 9 the
relative merits and lhe lumnanons of the two Iypes n
Chapter 2 i of checking are

including tests for thyristors, resis-

outs, Circuit diagrams, The Public Domain Softy
lemy Hardware components and practical work:
d Video Control knobs and swm:hes

tors, capacitors and diodes. Circuit testing is covered in
Chapun 3. wnh subwcls such as voltage, and

are built up into useful circuits, oscillators,
mullivlbralors bistables and logic circuits.

At every stage in the book there are practical tests and
exponmenus that you can carry out on the demonstrator
unit to mvosngate the points described and to help you

les involved. You will soon be able
to go on to more complex circuits and tackle fault finding

Swnchos Cabinets and cases, P. for ser ks being di
tors, d circuit pach g circuits n the main little or no previous k led
Surface moummg teslmg and lrouble- hooting, | i d. Using these simple componem and cucun
work on P Instruments  for testing techniques the reader should be able to Y
digital servicing wofk Loqlc annlzum tackle servicing of most elecuomc p!o’ecu
the' chapters cover Passive Components, Active Dis- 96 pages £2.95
crete Ci C t Circuits, Linear
iCs, Dlgﬂ' ICs, Transfomng Digital Data and Computer MORE ADVANCED USES OF THE MULTIMETER
Aids in R. A. Penfold
[Order code NE19] £14.95 This book is primarily intended as a follow-up to BP239,
(see above), and should also be of value to anyone who
ELECTRONIC TEST EQUIPMENT HANDBOOK already understands the basics of voltage testing and

Steve Money
The principles of operation of the various types of test
instrument are explained in simple terms with a minimum
of mnthmncal analvms The book covers analogue and
digital meters, bridges, oscill signal 9
counters, timers and frequency measurement. The practi-
cal uses of the i are also

Everything from Audio oscillators, through R, C & L
measurements (and a whole lot more) to Waveform Gen-
erators and testing Zeners. T

206 pages (G dercode PC109]
A REFERENCE GUIDE TO BASIC ELECTRONICS
TERMS

F. A. Wilson

The wonders of electronics multiply unceasingly and
electronic devices are creeping relentiessly into all walks of

simple component testing. By using the techniques des-
cribed in chapter 1 you can test and analyse the perfor-
mance of a range of components with just a multimeter
(plus a very few inexpensive components in some cases).
Some useful quick check methods are also covered.

While a multimeter is supremely versatile, it does have
its timitations. The simple add-ons described in chapter 2
extended the capabilities of a multimeter to make it even
more useful.

84 pages Order code BP265 £2.96

THE ILLUSTRATED DICTIONARY OF

ELECTRONICS - 5th EDITION

Rufus P. Turner and Stan Gibilisco

With more than 27,000 terms used in electronics today,

this. collecnon is THE most comprehenswe dictionary
ding all ical electronics and computer

Everyday with Practical Electronics, March, 1994

Iy in other you bunld
736 pegos £6.95
ELECTRONICS - A "MADE SIMPLE"” BOOK
G. H. Olsen
This book provides llent back d 9 for our

Introducing Digital Electronics series (Toach In No.4
above) and will be of interest to everyone studyin
electronics. The subject is simply explained and well
illustrated and the book assumes only a very basic

knowledge of electricity.
330 pages £6.95
PRACTICAL ELECTRONICS CALCULATIONS
AND FORMULAE
F. A. Wilson, C.G.l.A..C.Eng., F.LE.E..F.L.E.R.E.,
F.B.I. M
licated technical theory, and

“'cut- and tnod methods which may bring success in design
but leave the experimenter unfu!ﬁlhd A strong pracbcal bias
- tedious and higher math have been avoided where
possible and many tables have been included.

The book is divided into six basic sections: Units and Con-
stants, Direct-current Circuits, Passive Compomms. Alter-

nating-current Circuits, N and Th

ments.

256 pages £3.96
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COMPUTING

INTERFACING PCs AND COMPATIBLES

R.A. Penfold

Once you know how, PC interfacing is less involved than
interfacing many eight-bit machines, which have tended
1o use some unusual interfacing methods.

This book gives you: A detailed description of the lines
present on the PC expansion bus. A detailed discussion of
the physical characteristics of PC expansion cards. The /0
map and details of the areas where your add-ond can be
fitted. A ion of add d g technigues. Prac-
tical address decoder circuits. Simple TT! 8-bit input and
output ports. Details of using the 8255 parallel mtedace
adaptor. Digital to anatogue co circuits. Anal
1o digital converter circuits. In fact everything you need to
know 1n order to produce successful PC add-ons.

80pages [6rdor code 57272 IR

HOW TO CHOOSE A SMALL

BUSINESS COMPUTER SYSTEM

D. Weale

This book is for anyone intending to buy an 1BM com-

Mamtenance (including preventative maintenance) and
, and the ir gly popular subject of d.i.y. PCs.
156pages Temporarily out of print

The PRE-BASIC BOOK

F. A. Wilson, C.G.l.A.,C.ENG., FLE.E.,

F.LLE.R.E.. F.B.L.M.

Another book on BASIC but with a difference. This
one does not skip through the whole of the
subject and thereby leave many would-be pro-
grammers floundering but instead concentrates on
tntroducing the technique by looking in depth at the
most frequently used and more easily understood
computer instructions. For all new and potential micro

users.
£2.95

192 pages

AN INTRODUCTION TO 6502 MACHINE CODE
R.A. & J.W. Penfold

No previous knowledge of microprocessors or
machine code is assumed. Topics covered are:

h

patible computer system, whether it is their first sy or
a replacement. There are on hard li
tion and systems programs, and how to actually make vouv
choice as well as sections on the law, ergonomics and a
glossary or common terms. The text contains many useful
tips and some warnings (which could save much effort
and expense). After having read this book you should have
a better idea of what is suitable for your needs, how to
obtain it and how to ensure that the system is operated
with the minimum of difficulty.

144 pages [Order code BP325 ISR

HOW TO EXPAND, MODERNISE AND REPAIR PCs
AND COMPATIBLES

R. A, Penfold

Not only are PC and compatible computers very expan-
dable. but before long most users actually wish to take
advantage of that expandablllty and stant upgrading their
PC Some asp pgrading can be a bit
confusmg but this book pvovndes advice and guidance on
the popular forms of internal PC expansion, and should
help to make things reasonably straightforward and pain-
less. Little knowledge of computing is assBmed. The only
assumption Is that you can operate, a standard PC of some
kind (PC, PC XT, PC AT, or a 80386 based PC)

The subjects covered include: PC overview; Memory
upgrades; Adding a hard disk drive; Adding a floppy disk
drive; Display adaptors and monitors; Fitting a maths
co-processor; Keyboards; Ports; Mice and digitisers;

9 and lers, the regi set
and memorv bmarv and hexadecimal numbering
systems, addressmg modes and the instruction set,
and also mixing machine code with BASIC. Some

prog ) are given for
6502-based home “computers like the VIC-20,
ORIC-1/Atmos, Electron, BBC and also the
Commodore 64
112 peges BP £2.95

A CONCISE USER'S GUIDE TO WINDOWS 3.1

N. Kantonis

If you are a8 PC user and want to get to grips with
Microsoft’s Windows 3.1, then this book will teach
you how to do just that in the shortest and most effec-
tive way.

The book is written with the non-expert, busy per-
son in mind, and as such, it has an underlying struc-
ture based on “what you need to know first, appears
first”. However, the more experienced user cas start
from any section, as the sections are self contained

The book explains: what hardware requirements you
need in order to run Windows 3.1 successfully, and
how to install, customise and fine-tune the program,
and how to optimise your system resources. How
to manipulate Windows screens and how to run
Windows and DOS applications under the Windows
Graphical User interface (GUI) environment. How to
use the Windows triple Management system. Pro-
gram Manager, File Manager and Print Manager to

advantage. How to use the word processor accessory
Wirite to type, edit, format, print and save documents.

How to use Paintbursh and its tools to draw and edit
drawings, and how to set up. sort and search a Cardfile
database and exploit its autodial feature. How to use the
Windows Calendar to enter appointments, add special
times and alarms. How to use the Terminal accessory to
connect to remote systems, specify terminal emulation
preferences, communications setting, telephone number
and prepare files for transfer. How 1o use the Notepad,
Macro Recorder. PIF Editor and Calculator.

138 pages [Order code BP325 JEARY
SERVICING PERSONAL COMPUTERS -

3nd EDITION

Mike Tooley BA

The revised and eniarged third edition contains a new
chapter on servicing 68,000 based microcomputers. It has
been updated throughout and includes many new photos
and diagrams. It 1s essential for anyone concerned with

the 1ance of p | cc P or
penpheral fessional service technician, stu-
dent or emhusmst

240 pages Order code NE15 £25

A CONCISE USER'S GUIDETOMS-DOS 5
N. Kantonis
If you are a PC user and want 1o get the most out of your
computer in terms of efficiency and productivity, then you
must learn the intricacies of its MS- DOS operating system.
With this book you will learn to do just that in the shortest
and most effective way.

The book explains: The enhancements 10 be found in
MS-DOS version 5, over previous versions of the operat-
ing system. How the DOS operating svstem is struc-

tured so that you can und d what happ when
you | first switch on your computer. How directories and
can be emp dto your hard disc

for maximum efficiency. How to use the DOS Sheli
program (a menu-driven graphical interface) to perform
various house-keeping operations on your disc. How to
manage disc files, and how to use the MS-DOS Editor
to fully configure your system by wnting your own
CONFIG.SYS and AUTOEXEC BAT files. How to optimise
your system by either increasing its conventional memory
or increasing its speed. How to write batch files to
the ion of your

A summary of all DOS commands illustrated with ex-
amples, i1s given in the penultimate chapter, which turns it
into a useful reference guide.

124 pages £4.95

CIRCUITS AND DESIGN

REMOTE CONTROL HANDBOOK
Owen Bishop
Remote control fend th t to a dul
approach. This makes it possible for a wide range of
Y from the si to the most complex, to be
built up from a number of relatively simple modules.
The author has tried to ensure that, as far as possible,
the circuit modules in this book are compatible with
one another. They can be linked together in many dif-
ferent configurations to produce remote control systems
tailored to switch a table lamp on and off, or to operate
an industrial robot, this book should provide the circuit
you require.
26 pages Temporarily out of print

COILDESIGN AND CONSTRUCTION MANUAL

8. 8. Babani

A complete book for the home constructor on “how to

make RF, IF, auduo and power coils, chokes and wrans-
Practically every ible type is d d and

caiculations necessary are given and explained in detail.

Although this book is now rather old, with the exception of

torroids and pulse transformers little has changed in coil

design since it was wnitten.

96 pages £2.50
30 SOLDERLESS BREADBOARD PROJECTS -
BOOK 1

R. A. Penfold
Each project, which is designed 10 be built on a Vero-
bloc™ breadboard, is presented in a similar fashion with a
brief circuit description, circuit diagram, component layout
diagram, componems Inst and notes on construction and
use where r
used are c! ) to | proj hence with only a
ber of bly i s, it
is possible to build in turn, ovety pmgsct shown. Recom-
mended by BICC-Vero.
160 pages Order code BP107 £2.95

AUDIO IC CIRCUITS MANUAL

R. M. Marston
A vast range of audio and audio-associated i.c.s. are
readily available for use by and professional

A BEGINNERS GUIDE TO CMOS DIGITALICs

R. A, Penfold

Getting started with logic circuits can be difficult, since
many of the fundamental concepts of digital design tend
to seem rather abstract, and remote from obviously use-
ful applications. This book covers the basic theory of
digital electronics and the use of CMOS integrated cir-
cuits, but does not iose sight of the fact that digital elec-
tronics has numerous “'real world" applications.

The topics covered in this book include: the basic
concepts of logic circuits; the functions ofnxates n-
verters and other logic “building blocks’’; OS logic
i.c. characteristics, and their ndvamaoos in practical
circuit design; oscillators and monostables (timers);
fiip/flops, binary dividers and binary counters; decade
counters and display drivers.

The emphasis is on a practical treatment of the subject,
and all the circuits are based on “real” CMOS devices. A

design engineers and technicians. This manual is a guide
to the most popular and useful of these devices, with
over 240 diagrams. It deals with i.c.s. such as low
frequency linear amplifiers, dual pre-amplifiers, audio
power amplifiers, charge coupled device delay lines,
bar-graph display drivers, and power supply regulators,
and shows how to use these devices in circuits ranging
from simple signal conditioners and filters to com-
plex graphic equalizers, stereo amplifier systems, and
echo/reverb delay line systems etc. AR

166 peges

50 CIRCUITS USING GERMANIUM SILICON AND
ZENER DIODES

R. N. Soar

Contains 50 interesting and useful circuits and applica-
tions, covering many different branches of electronics,
using one of the most simple and inexpensive of com-

ber of the demonstrate the use of CMOS
logic i.c.s in practical applications

119 pages £495

TIMER/GENERATOR CIRCUITS MANUAL
R. M. Marston
This manual is concerned mainly with waveform gener-

and sawtooth generators; Multi-waveform generation;
Waveform synthesizer iCs: Special waveform generators;
Phaselocked loop circuits; Miscellaneous “555 cir-

Cuits.

267 pages £13.95

OPTOELECTRONICS CIRCUITS MANUAL
R. M. Marston

A useful single-volume guide to the optoelectronics
device user, specifically aimed at the practical design
engineer, technician, and the experimenter, as well as
the electronics student and amateur.. It deals with the
subject in an easy-to-read. down-to-earth, and non-
mathematical yet P 'sive manner, explaining the
basic principles and characteristics of the best known
devices, and presenting the reader with many practical
applications and over 200 circuits. Most of the i.c.s. and
other devices used are lnexpenslve and readily available

types, with uni ly recogi d type

182 pages Order code NE14 "£13.95
POPULAR ELECTRONIC CIRCUITS-BOOK 1

R. A. Penfold

Provides a wide range of designs for electronic en-

ator techniques and circuits. Wavet are
used somewhere or other in most tvpes of electronic
equipment, and thus form one of the most widely used
classes of circuit. They may be designed to produce
outputs with sine, square, triangle, ramp, pulse, stair-
case, or 8 vanetv of othev forms The generators may
d outputs, and the
outpuu may be of smgle or mulnple form.

Wi or may be built using tran-
sistors, op- amps standard digital ICs, or dedicated
waveform or “function” generator ICs

The manual is dlvlded into eieven chapters, and

ponents - the diode. Includes the use of g ium and
silicon signal diodes, silicon rectifier diodes and Zener
diodes, etc.

64 pages £1.95
240

over 300 p | circuits, d and tables.
The subjects coverod include: Basic principles; Sine
wave ger . Square wave g Pulse gener-
ator circuits; “Timer [C” genemor circuits; Trniangle

th who are le of producing working projects
from just a circuit diagram without the aid of detailed
construction information. Any special setting-up proce-
dures are described.

160 pages £2.95

CMOS CIRCUITS MANUAL

R. M. Marston

Written for the professional engineer. student or en-

thusiast. It describes the basic principles and charac-

tenstics of these devices and includes over 200 circuits.
All the circuits have been designed, built and fully

evaluated by the author; all use inexpensive and interna-

tionally available devices.

187 peges rder code NE12 £13.95
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PROJECT CON RUCTION

POPULAR ELECTRONIC PROJECTS

R. A, Penfold

Included in this book are a collection of the most popular
types of projects which, we feel sure, will provide many
designs to interest all electronics enthusiasts. All the
circuits utilise modern, inexpensive and freely available
components. The 27 projects selected cover a very wide
range and are divided into four basic areas: Radio Projects,
Audio Projects, Household Projects and Test Instruments.
An interesting addstion to the library of both the beginner
and more advanced constructor.

135 pages O BPA49 £2.50

TEST EQUIPMENT CONSTRUCTION
R. A.Penfold

This book describes in detail how to construct some simple
and inexpensive but extremely useful, pieces of test equip-
ment. Stripboard layouts are provided for all designs, to-
gether with winng diagrams where appropriate, plus notes
on construction and use

AUDIO AND MUSIC

LOUDSPEAKERS FOR MUSICIANS
Vivian Capel
This book contains all that a working musician needs to
know about ioudspeakers; the different types, how they
work, the most suitable for different instruments, for
cabaret work, and for vocals. It gives tips on constructing
cabinets, wiring up, when and where to use wadding, and
when not to, what fittings are available. finishing. how to
ensure they travel well, how to connect muiti-speaker
arrays and much more.

Ten practical enclosure designs with plans and com-
ments are given in the last chapter, but by the time you've
read that far you should be able to design your own!

164 pages [Ordercode BP297 BEERY

MAKE MONEY FROM HOME RECORDING
Clive Brooks
Now that you've spent a fortune on all that recording gear,
MIDI and all, wouldn't it be nice to get some of it back?
Well here's the book to show you how

It's packed with money making ideas, any one of which
will recoup the price of the book many times over. Whether
you have a fully fledged recording studio at home. or just
a couple of stereo cassette recorders and a microphone,
you'll be able to put the ideas in this book into practice and

make money.
105 pages £6.95

INTRODUCTION TO DIGITALAUDIO
(Second Edition)
{an Sinclair
Digital recording methods have existed for many years
and have become familiar to the professional record-
ing engineer, but the compact disc (CD) was the first
device to bring digital audio methods into the home. The
next step 15 the appearance of digital audio tape (DAT)
oqulpment

All this devel 1t has involved methods and cir-
cuits that are lolally allen to lhe technician or keen

who has pr ly ked with audio circuits.

The principles and practices of digital audio owe little or
nothing to the traditional linear circuits of the past, and
are much more comprehensible to today’s computer en-
gineer than the older generation of audio engineers

This book is intended to bridge the gap of understand-
ing for the technician and enthusiast. The principles
and methods are explained, but the mathematical back-
ground and theory 1s avoided, other than to state the end

product
£7.95

128 pages

SYNTHESIZERS FOR MUSICIANS
R. A. Penfold
Modern synthesizers are extremely complex, but they
mostly work on principles that are not too difficult to
understand. If you want to go beyond using the factory
presets or the random poking of buttons, this is the book
for you

It covers the principles of modern synthesis - linear
arithmetic as used by Roland, phase distortion (Casio),

The following designs are included:
AF Generator, Capacitance Meter, Test Bench Amplifier,
AF Frequency Meter, Audio Millivoitmeter, Analogue
Probe. High Resistance Voltmeter, CMOS Probe, Transis-
tor Tester, TTL Probe.

The designs are suitable for both newcomers and more
experienced hobbyists.

04 pages [Order code BP245 RS

HOW TO DESIGN AND MAKEYOUROWNP.C.B.s
R. A, Penfold

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-
gupmc methods and dasugmng youv own p.c.b.s.

0 pages £2.50

HOW TO GET YOUR ELECTRONIC PROJECTS
WORKING

R. A, Penfold

We have 3ll built projects only to find that they did not work
correctly, or at all, when first switched on. The aim of this

Aul

Yamaha's frequency ), and pling - and
then describes how the instruments are adjusted to
produce various types of sound - strings, brass, percus-
sion, etc. The theoretical side of synthesis is treated in an
easy to understand way - the technical information
being restricted to what you need to know to use your
instrument effectively.

168 pages Order code PC105 £6.95

AUDIO
F. A. Wilson,C.G. L. A, C.Eng., F.I.E.E., F.LE.R.E.,
F.B.I.LM.

Analysis of the sound wave and an explanation of acousti-
cal quantities prepare the way. These are followed by a
study of the mechanism of hearing and examination of the
vanous sounds we hear. A look at room acoustics with
E) on mi es and loudspeakers
then sets lhe scene for the main chapter on audio systems
- amplifiers, oscillators, disc and magnetic recording and
electronic music.
320 pages O BP £3.95

DATA

PRACTICAL ELECTRONIC DESIGN DATA

Owen Bishop

This book is 8 comprehensive ready-reference manual for
electronics enthusiasts of all levels, be they hobbyists,
students or professionals. A helpful major section covers
the main kinds of component, including surface-mounted
devices. Foe each sor, it lists the most useful and readily

book is to help the reader just these p by
indicating how and where to start looking for many of the
common faults that can occur when building up projects.

96 pages BP110 £2,95

AUDIO AMPLIFIER CONSTRUCTION

R. A.Penfold

The purpose of this book is to provide the reader with a wide
range of preamplifier and power amplifier designs that will, it
is hoped, cover most normal requirements.

The preampilifier circuits include low noise microphone
and RIAA types, a tape head preamplifier, a guitar
preamplifier and various tone controls. The power amplifier
designs range from low power battery operation to 100W
MOSFET types and also include a 12 volt bridge amplifier
capable of giving up to 18W output.

All the circuits are relatively easy to construct using the
p.c.b. or stripboard designs given. Where necessary any set-
ting-up procedures are described, but in most cases no set-

ting-up or test gear is required in order to st fully com-
plete the project.
100 pages [Ordercode BPT22 AT

g‘E‘G!’NhéER SGUIDETO BUILDING ELECTRONICS

R. A. Penfold

Shows the complete beginner how to tackle the practical

side of electronics, s% that he or she can conﬁdemly build the
l Nic proj that are larly f

and books. Also includes examples in the form of s«mple

projects.

112 pages (O code-227] €195

RADIO/TV

|S%TTING UP AN AMATEUR RADIO STATION

Poole
The aim of this book is to give guidance on the decisions
which have to be made when setting up any amateur radio
or short wave listening station. Often the experience which
is needed is learned by one’s mistakes, however, this can
be expensive. To help overcome this, guidance is given on
many aspects of setting up and running an efficient sta
tion. It then proceeds to the steps that need to be taken in
gaining a full transmitting licence.

Topics covered include: The equipment that is needed;
Setting up the shack; Which aerials to use; Methods of
construction; Preparing for the licence.

An essential addition to the library of all those taking
their first steps in amateur radio

86 pages CRETOEE  £3.95
EXPERIMENTAL ANTENNA TOPICS
H.C. Wright

Aithough nearly a century has passed since Marconi’s first
demonstration of.radio communication, there is still re-
search and experiment to be carried out in the field of
antenna design and behaviour.

The aim of the experimenter will be to make a

available types, complete with details of their Nic

1t or confirm a principle, and this can be done

characteristics, pin-outs and other essential information. A
special feature of this section are the easily followed charts
and tables which advise the reader on how to select the
best type of component for any particular puspose.

Basic electronic units are defined, backed up by a com-
pendium of the most often required formulae, fully ex-
plained. There are five more extensive sections devoted to
circuit design, covering analogue, digital, radio, display,
and power supply circuits. Over 150 practical circit dia-
grams cover a broad range of functions. The reader is
shown how to adapt these basic designs to a variety of
applications. Many of the circuit descriptions include step-
by-step instructions for using most of the standard types
of integrated circuit such as operationat amplifiers, com-
parators, filters, voltage converters and switched-mode
power supply devices, as well as the principal logic cir-

cuits.
328 pages rder code BP316 £4.95

INTERNATIONAL TRANSISTOR EQUIVALENTS
GUIDE

A. Michaels

Helps the reader to find possible substitutes for a popular
selection of European. American and Japanese transistors
Also shows material type, polarity, manufacturer and use.
320 pages rder code 85 £3.95

with relatively fragile, short-life apparatus. Because of this,
devices described in this book make liberal use of
cardboard, cooking foil, plastic bottles, cat food tins, etc,
These materials are, in general, cheap to obtain and easily
worked with simple tools, encouraging the trial-and-error
philosophy which leads to innovation and discovery.

Although primarily a practical book with text closely
supported by diagrams, some formulae which can be used
by straightforward substitution and some simple graphs
have also been included.

72 pages [0 der code BP275 NGRS
NEWNES SHORTWAVE LISTENING

HANDBOOK

Joe Pritchard G1UQW

Part One covers the ” scuence stdeof the subjecl, going from
a few simple electrica! “first p h a brief treat-
ment or radio uansm»ssaon melhods lo slmple receivers. The
h is on and how to build
and modify them, with several circuits in the book
Part Two covers the use of sets, what can be heard,
the vari bands, propagation, identification of stations,
sources of information, QSLing of stations and listening
to amateurs. Some computer techniques, such as com-
puter morse decoding and radio teletype decoding are alsq

£15.95

Jrder code 16

DIRECT BOOK SERVICE

ORDERING DETAILS

Please state the title and order code clearly,
print your name and address and add the re-
quired postage to the total order.

Add £1 to your total order for postage and
packing (overseas readers add £2 for countries in
Europe, or add £5 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 card expiry date),
Mastercard (Access) — minimum credit card order is

post.

Visa or
issue

£5 - quoting your name and address, the order
code and quantities required to DIRECT BOOK
SERVICE, 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

Please check price and availability (see latest issue of Every-
day with Practical Electronics) before ordering from old lists.
For a further selection of books see next month'’s

DIRECT BOOK SERVICE IS A DIVISION OF WIMBORNE PUBLISHING LTD.
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We now supply a// the books published by Bernard Babani (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. Qur customers tell
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 Babani and in print we

those not described in detail on

can supply it. Babani presently list over 180 different technical titles

the previous Direct Book Service pages

or in next months issue are listed below:

Code Title Price Code Title Price Code Title Price
BP28  Resistor Selection Handbook £0.60 BP193 LOGO for Beginners £2.95 BP283 A Concise Introduction to SmartWare Il £4.95
BP37 50 Projects using Relays, SCRs and BP196 BASIC & LOGO in Parallel £2.95 BP284 Programming in QuickBASIC £4.95
TRIACs £2.95 BP197 An Introduction to the Amstrad PC's £6.95 BP287 A Reference Guide to Practical Electronics
BP39 50 (FET) Field Effect Transistor Projects £2.95 BP198 An Introduction to Antenna Theory £2.95 Terms 5.95
BP44  IC 555 Projects £2.95 BP230 A Concise Introduction to GEM £2.95 BP288 A Concise Introduction to Windows 3.0  £3.95
BP48  Electronic Projects for Beginners £1.96 BP243 BBC BASICS86 on the Amstrad PC's and BP291 A Concise Introduction to Ventura £3.95
BP49  Popular Electronic Projects £2.50 1BM Compatibles - Book 1: Language £3.96 BP292 Public Add £3.95
BP56  Electronic Security Devices £2.50 BP244 BBC BASIC86 on the Amstrad PC's and BP293 An Introduction to Radio Wave
BP74  Electronic Music Projects £2.96 18M Compatibles — Book 2: Graphics Propagation £3.95
BP76  Power Supply Projects £2.50 and Disk Files £3.95 BP294 A Concise Introduction to Microsoft
BP78  Practical Computer Experiments £1.76 BP245 Digital Audio Projects £2.95 Works 0.0.P.
BP84  Digital IC Projects £1.96 BP246 Musical Applications of the Atari ST's £65.95 BP298 A Concise Introduction to the Mac System
BP90  Audio Projects £2.50 BP247 More Advanced MiDi Projects £2.95 & Finder
BP94  Electronic Projects for Cars and Boats £1.95 BP249 More Advanced Test Equipment BP302 A Concise Users Guide to Lotus 1-2-3
BP95  Model Railway Projects £2.95 Construction £3.50 Release 3.1 £3.95
BP97  IC Projects for Beginners . £1.95 BP250 Programming in FORTRAN 77 £4.95 BP303 Understanding PC Software £4.95
BP122 Audio Amplifier Construction £2.95 BP251 Computer Hobbyists Handbook £5.95 BP306 A Concise Introduction to AmiPro 3 £4.95
BP125 25 Simple Amateur Band Aerials £1.96 BP258 Learning to Programin C £4.95 BP307 A Concise Introduction to QuarkXPress  £4.96
BP126 BASIC & PASCAL in Parallet £1.50 BP259 A Concise Introduction to UNIX £2.96 BP311 An Introduction to Scanners and Scanning £4.95
BP132 25 Simple SW Broadcast Band Aerials £1.95 BP260 A Concise Introduction to 0S/2 £2.95 BP312 An Introduction to Microwaves £3.95
BP136 25 Simple Indoor and Window Aerials £1.76 BP261 A Concise introduction to Lotus 1-2-3 BP313 A Concise Introduction to Sage £3.95
BP137 BASIC & FORTRAN in Parallel 1.96 (Revised Edition) £3.95 BP314 A Concise Introduction to Quattro Pro £4.95
BP138 BASIC & FORTH in Parallei £1.96 BP262 A Concise Introduction to Wordperfect BP315 Antr ion to the El gnetic
BP144 Further Practical Electronics Calculations (Revised Edition) £3.95 Wave £4.95
& Formulae £4.95 BP264 A Concise Advanced User's Guide to BP322 Circuits Source Book 2 £4.95
BP145 25 Simple Tropical and MW Band Aerials £1.75 MS-DOS £3.95 BP324 The Art of Soldering £3.95
BP148 Computer Terminology Explained .95 BP269 An Introduction to Desktop Publishing  0.0.P. BP328 Sage Explained £6.95
BP171 Easy Add-on Projects for Amstrad CPC 464, BP270 A Concise Introduction to Symphony £3.95 BP329 Electronic Music Learning Project £6.96
684, 6128 and MSX Computers £2. BP272 Interfacing PC's & Compatibles £3.95 BP330 A Concise user's Guide to Lotus 1-2-3
BP182 MIDI Projects £2.96 BP273 Practical Electronic Sensors £4.95 Release 2.4 £4.96
BP187 A Practical Reference Guide to Word BP274 A Concise Introduction to SuperCal5 0.0.P. BP331 A Beginners Guide to MID! £4.96
Processing on the Amstrad PCW8256 BP276 Short Wave Superhat Receiver BP334 Magic Electronics Projects £4.96
and PCW8512 £5.95 Construction £2.95 BP336 A Concise Users Guide to Lotus 1-2-3
BP190 More Advanced Electronic Security BP279 A Concise Introduction to Excel £3.95 Release 3.4
Projects £2.95 BP280 Getting the Most From Your PC's Hard BP339 A Concise Introduction to WordPerfect 5.2
BP192 More Advanced Power Supply Projects  £2.95 Disc £3.95 for Windows £5.95
IF NO PRICE IS SHOWN THE BOOK IS OUT OF PRINT (0.0.P.)
PROJECT TITLE | Order Code Cost
Light Sentinel: Main Board APR'89 632 £9.20
4-Channel Auto-Fader Interface | ea2 | f6.80
Printed circuit boards for certain EPE constructional projects are available from | Electronic Spirit Level AUG'89 649 £3.85
the PCIB Service, ser. list. Theselare fabricated in glass fibée, an: are ‘f\lﬂ:’y g{illed Distance Recorder 651 £5.23
and roller tinned. All prices include VAT and postage and packing. per ’ s
board for aimail outside of Europe. Remittances should be sent to The PCB | Music on Hold OCT 89 646 £385
Service, Everyday with Practical Electronics, 8 Church Street, Wim- | Power Supplies - 25V 700mA 656 £4.35
borne, Dorset BH21 1JH. Cheques should be crossed and made payable to | EE Seismograph - Control board only _ | 658 | £4.08
Everyday with Practical Electronics (Payment in £ sterling only). [ “Wash Pro NOV 89 643 £3.83
NQTF: While 96% off our boa;ds are now hem stock.and aref gaas&.p?tchf:d} Logo/lego & Sepctrum Interface 664 £5.60
dolivior:y -ovm?eadong}lgwmn; ifordor:d bysaurfao:amnl\"ari'l‘.o ve Biofeedback Signal Generator  [IELNVUE[N | 666 ,T  fa.08
Back numbers or potostats of articles are available if required —see the Editorial | Quick Cap Tester FEB'90 668 £3.92
page for details. — _ 44
Please check price and availability in the Iatestlsua | Superhet Receiver/Tuner/Amp  [ULXENN |  679/680 e
Boards can only be supplied on a payment with order & §tereo Nquse Gqurqtor ¥ 77 7 ' | 681 - f4.24
All p.c.b.s on THIS page only, reduced to | Amstad Speech Synthesiser  NUENAEOE | 689 | fae8
Mains Apphance Remote Control AUG'90
Mains ON/OFF Decoder ] 697 £4.55
1/ PR'CE Hand Tally: Main Bd and Display Bd [SHZE0N | 699,700 | £10.95
- 2 Ghost Waker CSESE | 703 £4.32
| FrequencyMeter | 704 | £6.25)
Freq. Mg{er[chhqmgge_f . - NOV 90 AN 705 g £§%
(Just send half the price shown, while stocks last) Spatial Power Display “JAN 91 714 £65.33
PCBS ON OPPOSITE PAGE PRICES AS SHOWN _Amstad PCWSoundGenerator | 715 | £503
Pocket Tone Dialler MAR™91 729 £4.36
PROJECT TITLE | OrderCode | Cost } | Simple Basic Alarm_ | 731 £4.50
Vldeo Guard Alarm i FEB'87 556 | £3.80) I Humidity Tester i B AR 91 BERACE £4.97
[ Muiti-Chan Remote Light Dim JUNE 88 Model Train Controller (double-sided) | 736 | f£9.75
Relay/Decoder 601 £4.86| | Digital LCD Thermostat MAY 91
Power Supply 603 £3.00 - Control Board 740 £4.05
Tea Tune Thermostat AUG88 609 £3.00 -~ Power Relay Board 741 £3.76
Suntan Timer 610 £3.07 Control and Power Relay Boards together P £5.00
Car Alarm =l ) 615 | £312] I Digilogue Car Tachometer JUN'91 744 £5.63
Epfom Eraser FOCT 88 620 £4.07] Modular Disco Lights — Simple Chaser 745 £5.00
[ Doorbell Delay SR [oves NG £3.56) £ o e L i 1%
s o Automatic Light Control - PSU Board 747 £4.88
‘Sound-to-Light Interface DEGEER | 637 £6.24| Logic Board 748 £5.17
Midi Pedal 639 £7.901 | Modular Disco Lights — Masteriink  IISIRAG 752 £6.36
Midi Merge 640 £3.00 Ultr P Met
Audio Lead Tester 641 £5.77 ko Eromity NN 2
Display Unit (753) & Sensor Unit (754) 753/754 £7.06
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PROJECT TITLE

Mod. Disco Lights - Pattern Gen
“Capacitance Meter SEP 91

Modular Disco Lights - Dimmer Interface

Mod. Disco Lights
VU Sound Module (Double-sided)

UV Exposure Unit

PC-Scope Interface — Main Board
Expansion Plug (Double-sided)

Mod. Disco Lights NOV'9
Superchaser (Double-sided)
Supersweep (Double-sided)

Bicycle Alarm

Knockerbox DEC'N

Signal Generator — Main Board

Mind Machine — Main Board

Auto Nightlight

Mind Machine - Programmer Board
Transistor Checker

Stepping Motor Driver/Interface

Micro-Sense Alarm

Telesound res 9z M
Programmable Timer

[ Auto Garage Light VAR 92 ||
Versatile BBC Computer Interface
Economy Seven Timer
Sonic Continuity Tester APR 92 1
Telephone Ringer
Experimental Weighing Scale MAY 92

12V Drill Charger/PSU (both boards)

Digital Servo Interface
Tie Pulser
CCD Reverb Unit
Switch-Mode Power Supply
UV Exposure Timer
Cricket Game
Quick Prom
Gas Alarm
Dual Metronome
Ultrasonic Tape Measure SEP 92 I
Quicktest
Extended Range Capacitance Meter 0CT'92
Traffic Lights System

Mini Lab

EPE Altimet (Altimeter)
Personal Stereo Amplifier

Universal Infra-Red Remote Control
Combination Switch

Christmas Lights Colour Spectrum

TV/UHF Aerial Amp (double-sided)
Continuously Variable Balanced Power Supply
Emergency Lighting Unit

Biomet Putse Monitor FEB 93 |
Sensor
Display

‘Biomet Pulse Monitor i

ADC Interface (double-sided)
Car Electric Window Enhancer
Simplify Atari STFM Interface
Personal Stereo Amp. Add-On

Electronic Fire
Mind Machine MKII - Signal Generator
Ventilation Fan Timer

Universal Data Logger

Mind Machine Mkl — Magic Lights
Superhet Radio Control Receiver
Guitar Preamp and Distrortion Unit
Linear Clock - Timing Board
Display Board
Universal Alarm Module

| Electronic Snooker Scoreboard N [3EK]
Mind Machine Mkl

Computer Interface
Xenon Strobe

Order Code

760

751
765

767
768
769
770

m
772
773

775

776

778

779

780
781
782
783

784
785
786
787
788

789
790

792
793

791
794
795
796
797
798
799

BOO
801

802
B0O3

804
806

MINI LAB
807
808

8117/811R
B12
813

814
815
816

817
818

819
821
822
823

820
824
825
826
827
828
829

Cost

£6.79

€517

£8.17

£8.68
£4.63
£6.95

£5.96

£6.91
£8.26

£5.35
£7.46
£7.00
£5.03

£7.39
£4.63
£10.39
£5.42

£4.66
£4.63

£6.10
£11.59
£5.20
£4.79
£5.46
£5.17
£5.31

£4.73
£5.19
£6.39
£7.01
£5.33
£6.77
£5.61

£5.47
£6.74
" £6.06
£4.82
£5.63
£5.04
£14.95
£6.30
£6.47

£6.56
£5.68
£5.97

€723

£5.65
£6.77

£6.30
£6.30

£7.11
£5.00
£5.55
£3.90

£4.84

£5.57
£4.70
£5.88
£6.58
£5.93
£5.46
£8.00
£7.00
£3.00

€917

£6.39
£5.84

£5.01
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PROJECT TITLE

Electronic Gong

Micro Lab - p.c.b.. EPROM, PAL and booklet
“Bike Odometer (pair of boards)
Amstrad PCW A to D Converter(double sided)
Experimental Electronic Pipe Descaler
Sound Activated Camera Trigger
[T € D: Sa?\dgfasé
Main and Display boards

Kettle Alert

Linear Power Supply (double-sided)
Multi -Purpose Audio System
Six Channel Stereo Mixer
Multi-Purpose Audio System
Microphone Pre-Amp module
RIAA Pre-Amp module

20 Metre Receiver

Mulli.- Purpose Audio S;lszem R
Tone Control and 1W Stereo Amplifier

Tone Control

1W Stereo Amplifier
Three-Way Christmas Tree Lights Flasher

Auto Alarm

250W/600W Battery to Mains Inverter
Multi- Purpose Audio System
10W + 10W Stereo Power Amplifier
Amplifier
Power Supply
Pond Heater Thermostat
Timer/NiCad Capacity Checker
Multi- Purpose Audio System
Balanced Microphone Preamplifier
Balanced Microphone Power Suppy
Whistle Controlled Light Switch
Battery To Mains Inverter — U.P.S. charger board

rT—hreei--F’has'e G;r;er—alor

Visual Doorbell

CCD TV Camera — Control Board
(double-sided, plated-through-hole)

Order Code Cost
835 £7.50
MICRO £35.00
[ 836/7 | €700
838 £9.85
B39 £5.50
EEEEm | 80 £5.34
= o
841/2 £7.30
843 £5.19
844 £9.77
845 £11.98
[Novos | S
846 £4.88
847 £5.11
848 £6.63
DeC o3 ) I
849 £6.09
850 £5.12
851 £4.88
853 £5.65
854 £5.49
855 £13.92
1
852a £5.65
852b £5.49
856 £5.77
857 £6.30
[Fee 94 | I =
858 £5.30
859 £5.14
B60O £5.19
862 £7.38
861 | €595
863 £5.80
865 £15.00

B e L e

EPE PRINTED CIRCUIT
BOARD SERVICE

Order Code

| enclose paymentof £ ..........

VISA

Project

Practical Electronics)
Access (MasterCard) or
Visa No. Minimum order

Quantity Price

....(cheque/PO in £ sterling only to
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Everyday with

for credit cards £5

SIGNAIUNE, crssmmasrs o e oo ssssmmvsvemomietosea

Please supply name and addess of card-holder if different from the address shown

snsossersens COTA EX. DBNEL s covevesmossssomovmmasasns
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REPORTING
AMATEUR RAD

Tony Smith G4FA[

MORSE SURVEY RESULTS

The results of the Radio Society of
Great Britain’s consultation exercise,
on behalf of the Radiocommunications
Agency, on the subject of a Morse-free
licence for amateur radio operation below
30MHz, have been announced by the
RSGB.

A total of 1499 replies were received,
with 67-5 per cent voting “NO” to a
code-free licence, and 325 per cent
voting “YES”. The report, published in
Radio Communication, journal of the
RSGB, comments “No doubt this topic
should be reviewed by the RSGB Council
from time to time to see if opinion
changes.”

Prepared by the RSGB’'s H.F. Com-
mittee, it stresses that the views ex-
pressed in the survey do not represent
RSGB policy regarding a code-free H.F.
licence. At the same time it mentions the
recent decision of the IARU Region One
Conference in favour of retaining the
Morse requirement and states, “Council’s
current opinion is in agreement with the
Region One decision but recognises that
the situation may change in the next 5 to
10 years.”

BAND PLAN CHANGES

The amateur H.F. band plans,
designed to keep different operating
modes apart, which might otherwise
interfere with each other, were changed
at the IARU Region One conference to
allow more space for digital modes, now
designated ‘‘Digimode””. The revised
frequencies for digimode are mainly
shared with CW (Morse) and include, in
some cases, international QRP (low
power) and UK Novice frequencies; also
some ’‘phone frequencies and fre-
quencies used by the International
Beacon Project.

The new “Digimode” sub-bands
are: 1-838 to 1-842MHz; 3-580 to
3:620MHz; 7-035 to 7-045MHz; 10-140
to 10-150MHz; 14-070 to 14-112MHz;
18-101 to 18:109MHz; 21-080 to
21-120MHz; 24-920 to 24-929MHz; and
28-050 to 28-150MHz.

A typographical error in Radio Com-
munication, indicating that in the 80m
band the digimode section began at
3:560MHz (an international QRP fre-
quency), nearly caused a revolution
among QRP and Novice operators as
such an allocation would have made the
popular 80m frequencies frequented by
these operators very difficult to use.

It was subsequently confirmed that
the correct lower frequency is, in fact,
3:580MHz and not 3-560MHz. There is
still concern, however, about the exten-
sion of digimode operation in other H.F.
bands, sharing frequencies previously al-
located for CW, including other QRP and
Novice frequencies, but the possibility of
mass resignations from the RSGB by
QRP operators has probably now been
averted.
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PHASE 3 SATELLITES

Last month | described some of
the new amateur satellites recently
launched, also the work of AMSAT-UK
in co-ordinating amateur satellite ac-
tivity in the UK. Even more exciting, is
the forthcoming 400kg *'Phase 3D
satellite, which is possibly the most
challenging project the international
amateur radio community has ever
attempted.

Phase 3 refers to the class of amateur
satellites built to relay broad bands of
amateur frequencies in real time from
high elliptical orbits to provide world-
wide coverage. Phase one satellites
carried only beacons and were designed
to last only a few weeks. Phase two
satellites are built to last for a period of a
year or more and, flying in a relatively
low orbit, provide limited time access
and restricted coverage.

The Phase 3 programme began in the
1970's and aimed to alleviate these
limitations. The first Phase 3 craft was
lost in an Ariannelaunch failure in 1980,
but others followed.

The first successful one became Os-
car-10, which still supports amateur
communication, although now unable
to provide optimum service due to on-
board computer failure caused by radia-
tion damage. A further Phase 3 satellite,
Oscar-13, launched in 1988, is still
working, but is slowly de-orbiting and is
forecast to re-enter the earth’s atmos-
phere in about four years’ time.

The launch of the fourth Phase 3 satel-
lite (Phase 3D) is expected to coincide
with the demise of Oscar-173, but the new
“bird"” will be much more than a mere re-
placement for currently operating satel-
lites. Its highly elliptical orbit will cause it
to rise rapidly in the sky and appear to
hang almost stationary for several hours
at about the same time every other day
and it will be possible to work through it
with quite simple equipment.

Through a combination of higher
power transmitters and higher gain
receivers which, unlike Oscar-70 and
Oscar-13, will point earthward during the
entire orbit, it will offer improved signal
strengths on downlinks and require much
less power on its uplinks. Designed to last
for 10 to 15 years, and providing much
longer operating periods, these features
are specifically designed to bring satellite
operation within the reach of many more
amateurs around the world.

There is a worldwide fund-raising ef-
fort to meet the cost of building and
launching Phase 3D, which even with
volunteer labour is estimated to be about
£3-25 million. In this country, dona-
tions will be gratefully received by AM-
SAT-UK, Dept EPE, 94 Herongate Road,
London E12 5EQ. Cheques, etc, should
be payable to AMSAT-UK, and crossed
“A/C Payee Only”. (Information from
AMSAT-UK and other satellite groups,
and the W5Y/ Report).

EUROPEAN DX COUNCIL

I often mention shortwave broadcast
listening in this column as it can easily
represent the first step towards taking up
amateur radio. The serious listener ob-
tains a good quality receiver, possibly of
the worldband radio continuous coverage
type, and this is soon found to be capable
of picking up a lot more than broadcast
stations from around the world. Amateur
stations are heard, and the first glimmer-
ings of interest are stirred!

With this as a background, ! was inter-
ested to come across some information
about the European DX Council (EDXC)
recently. This is an umbrella organisation
for DX clubs across Europe, represent-
ing over 30,000 listeners who are inter-
ested in many aspects of communica-
tion, including shortwave, medium wave,
FM/VHF, TV DXing, satellite reception,
amateur radio and computers.

A monthly magazine £uro DX, published
by the EDXC, contains news from member
clubs and from EDXC “observer” clubs
in other parts of the world;, news about
international broadcasting; technological
developments; previews of new receivers;
publications, and so on.

Every year it holds a conference (with
English as the working language) in a
different European location. Over three
days, broadcasters and listeners from
around the world meet to discuss matters
of mutual interest. Talks on many aspects
of short wave listening are given and visits
are made to places of local interest.

The next conference will be in Paris,
France, on 20th to 23rd May 1994, and is
open to anyone interested in attending.
Details can be obtained from EDXC, ad-
dress below.

Apart from Furo DX, EDXC has a
number of publications available to assist
SWLs in their hobby. Particularly useful is
a “Reporting Guide” which offers useful
advice on how to send reception reports to
ensure a better than average chance of
obtaining a QSL card or other acknow-
ledgement, and includes a selection of
appropriate phrases in various languages.

A “Radio Countries” list enables lis-
teners to keep track of all countries heard;
and an EDXC “Club List” gives details
of listeners clubs around the world,
with information about their publications,
membership fees and activities.

A number of these clubs have their own
programmes "‘on-the-air”, in different lan-
guages, via the established DX pro-
grammes of HCJB Ecuador, Radio Prague,
Radio Sweden, Radio Austria Interna-
tional, etc. Also, EDXC has its own
monthly “European Report”, in English, as
part of the "DX Partyline” programme
from HCJB, Ecuador.

There’s a lot more than these brief notes
can cover, and further information can be
obtained by sending an s.a.e. to Michael
Murray, Secretary-General EDXC, Dept
EPE, PO Box 4, St lves, Huntingdon,
Cambs PE17 4FE.
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PD/SHAREWARE FOR THE PC

Let us share our
knowledge with YOU!

* * * * ELECTRONICS * % % %
From Beginner to Teacher
E01 ELECTRON electrical & electronic calculators res codes caics & more
E06 LSYSTEM universal digital logic simulator
EO07 PC-TECH electronics tutor + electro8 caiculator
E09 RESISTOR GUIDE easy program color code to value - value to code + Tutorial
E10 AUTOSKEM schematics drawing program + 40 electric symbols many features
OUR LOW PRICE £1,95 per DISK (STATE DISK SIZE}
ALL ABOVE PRICE £5.95 INCLUSIVE

* % % & SATELLITES & ASTRONOMY »* % * %
SPACE OBSERVER & MISSIONS
WEFAX Display weather pic. on screen
WXRDR22 Weather Radar receiving program
PCT214a General Purpose Satellite Tracking
Marsobsv NASA Presskit Mars Observer Mission
1010 Satellite items plus USAT & Scanner Freq. Database
ORBIT23 Locate satellites in orbit
USAT92B2 Satellite tracking program. With QBASIC source.
OUR LOW PRICE £1.95 per DISK (STATE DISK SIZE}
ALL ABOVE PRICE £8.95 INCLUSIVE

* % * * AMATEUR RADIO % % % %
From Novice to Experienced HAM

HO1 Enjoy Packet Radio without a TNC - Dutch Program - Not for the beginner
H03 Decode Morse code with a Sound Blaster and a microphone
HO7 Novice/Tech/General/Adv./Extra Ham Radio exams
H10 Amateur radio logbook program (w/BAS)
MACHINE: Morse Code training program in BASIC
MORSE BAS: Learn Morse Code

OUR LOW PRICE £1.95 per DISK (STATE DISK SIZE)

ALL ABOVE PACK £7.95

Hundreds of software disks to choose from:

Phone or send now for FREE Disk Catalogue (SATE DISK SIZE)

P.CL. (Software) Ltd, 1 Silvey Grove,
Spondon, Derby DE21 7GH.

Tel: 0332678713 £ |

SERVICE MANUALS

We have what is probably the largest
range of Service Information available
anywhere.

From the Earliest Valve Wireless to
the Latest Video Recorders.
Colour Televisions, Test Gear, Audio,
Computers, Amateur Radio in fact
practically anything.

Originals or Photostats as available.

~
S
I
_/

Also available. Our FREE catalogue
detailing Hundreds of Technical Books
and Repair Guides available.

Send 2 x Ist class stamps for your copy
TODAY.

Mauritron Technical Services (EPE),
47A High Street,
| Chinnor,
‘ - Oxfordshire,
T 0X94D]J.

SR
VISA
SR

Tel: 0844 351694. Fax: 0844 352554. )

(CAMBRIDGE COMPUTER SCIENCE LIMITE\

Borland C + + 2.0 for DOS & Windows compiete with m:

LCD modules. 16 char by 1: £4.00, 20charbv2 EGOO 40charb¥1 :soo
3.5" 720K Diskette Drives. £25.00
Used hard disk drives, 112MByte £410, 70M8yte £75, 40MB¥(I)$ £45

20MByte :zs 10MByte £14, Limited quantmes &n orderm%

Used PC me! JIO card AST six pack wnth RA|
Used IBM pc hard disk controiler, 8 bit M N eadl
Used Tseng labs, multi1/O + mono v»deo card for PCs.... .:1o.oo each

Used Compaq Enhanced Colour Graphics Card .£5.00 each
‘Lucky Di SE 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" Dlsk Drives, 80 Tk, DSDD Used. No Wty. £7.00 each

7.00 drives are soldon a strlctlv "as is” basis)

5.25" Disks, DSDD, 48tpi, boxes of 10 .£2.00/box
Digital multimeter, 14 ranges, inc. leads & manuai ..£9.00 each
Apricot Disk drive PSU SV @ 2.5A, 12V @ 2A £10.00 each
SV @ 6A PSU. £4.00 each
SV @ 10APSU .£5.00 each
Disk Drive Data lead BBC Micro to Disk Drive(s) Single 2,00 Dual £4.00 each

Disk Drive POWEr Iead BBC Micro to Disk Drivel(s) Single 2.00 Dual £4.00 each
68000 C s 8 £2.50 each
8086 CPU ps £2.00 each
ZBOA CPU, CTC PIO. €1.20each; DMA £2.00: £4.50 all 4

4LS TTL, pick and mix. buy 10 or m refor £0.12 each

Tv avallable: '00°02'04°0810°11°12°13 141520 '21 26 27 30323337
'38°42°74°83 ‘858696107109 122125132136 138°139°145°151 153
157°158°160°162 163 164 165 174 191 193 '240°253°'257 '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) £1.40 each
27256 EPROMS £2.60 each
27€256-25 EPROM! £3.50 each
27C512 EPROMS (Ex EQuipment) €1.40 each
256K DRAM (Ex Equi nt) £0.40 each
1MBIt-10 DRAM (Ex quipment) £1.40 each
6116 2K B £1.10 each
6264-12 8| e SR £3.80 each
62256-10 32K Byte SRAM £5.00 each
65256 32K Byte rams ......... .......£0.00 each

K 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

22'8 24 pin dil low profile IC sockets 0.4” wide £0.40/10; £3.00/100
24,28, 32,408 48 pin dil low Tplv_roﬂle IC sockets 0.6 wide., ... £0.40/10; £3.00/100
Circuit tester, finds fauits in TTL & CMOS logic circuits, inc Ieads £6.00 each
Metal project boxes drilied & painted but unused 28 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)
Wini controiler (WD HDC chi each
CPU card (8088, 780 & EPROM ) £3.00 each
Keyboards, full Qwerty, number pad and LCD ... _£8.00 each
Desktop comy guter case wlth 2 w mams PSU (used) £19.00 each
Used IBM .£30.00 each

Prk:esl ;)osa‘?e jus VAT) to orders below £5.00. Al items new uniess stated.
Aad 17.5% Anoan . Send an SAE for our latest list o for more info.
Dept EE, 374 Mliton Road, Cambridge CB4 15U

Tei: 0223'4245602, 0831 430496 or 6831 430552 (Mak order only)
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vmmmmvmos-o 'IOSV DC-DC converter, Relisbility model, V12P5, 12V
umary 0-260-286V seconda £29.96 in 5V 200mA out, 300V input to output isolation,
I.EDlemovSmmvodovnvunGpmh yellow with data . £4.96 sach or pack of 10~ £38.50
11p sach. High intensity red. green or yellow, Hourcoumoruud7dnon2‘0Vac 50Hz. .£1.46
5mm 30p each OWERTY keyboard. 58 key good quality switches,
Cglbola&;u 1p each, £5.95 per 1000, £49.50 per £6.00

Alrp-u A82903 C lar mppmg molov uv
Small stepping motor 4-phase 12V 7-5° step 7-5° step. 2 ohm Oznm
50 ohms. £8.96 _ shaft

SAA1027 stepping motor dnves chip. £4.95 P%‘”'F‘%ov“ﬁ"ﬁ ::L "4& 12%062'3’ h;gog':c
Migh quality photo resist copper 1uF 250V d.c. eech, 16p 100 +, 10p 1000 +
) _clad epoxy glass boards 22“; Z%D 100+, 15p 1000+
SDllmlmhI:m ""ﬂ';éggﬁ MN&-;"’“’ 3-3uF 100V dc aopucmopwm 15p 1000+
X . b
:'fz'"c"“ g:;g CZ.Ol 1“;8%“ slectrolytic axial sads, 15p sach,
x12 inches % 8
12%12 inches £10.68 0-22uF zﬁwwmaxna:m’lsﬁpomh.
RECHARGEABLE BA‘I’TERIES ’""‘P;:g:';‘zu?""g"wm";“;zmiw‘
A oome 089 o 106 swisk Z24F 630 amest
€ 2AH with solder tags. £3.60 e S0peech. 16011000 %
A s ka8 €495 " pitch, 100V 100pF, 150pF, 220pF, 10.0000F
b . {10n) 10p each, 5p 100 +, 3.5p 1000 +
AAA (HP16) 180mAH £1.75 F Gort presation dimmes
Sl oA woldsr twgs. s 40,F 370V 5.c. motor suart capeciior {diakecuol type
(HESI)S f Copebal  Eh 26 or ta080 1R 10
D (HP2)1:2AH £260  yygreyn W23 SW 1 ohm 35p each, 20p 100+
PP3 8-4v 110mAH £4.95 590 o 2W metal film resistor
f}‘:"&"""n”“"'('#n“.‘ cv) 8o R 005 010002
with tags (Fhipe: Solid carbon resistors, very low inductance, ideal
Standard charger, charges 4 AA celis in 5 hours 68ohm
ordCsorDsin1Z101ahours + 1xPPA(1,2.3 ameeicyons omm IW. B8 onch.
or 4 celis may be charged at 8 ime) £5.96

we have a range of 0-25W, 0-5W, 1W and 2W
-ollduvbonmmon please send SAE for fist

i (sxnmous)
M[EDduahg 1§pm 6 inch wide
LR1414 £2.60 each, £2.00

dsts
AMD 27256 3 EPROMS £2.00 each, £1.26 100 +

High power charger, as sbove but charges the
and Ds in § hours; AAs, Cs and Os mustbe
charged in twos or fours. £10.
SPECIAL OFFERS - PLEASE CHECK
FOR AVAILABILITY

F cells 32dis. x 87mm £3.96 b

Ficelaaze o e owm‘gpavgoou pin (ERG SDC-3-023) 60p

42mm x 16mm dis. 1-2V £1.45  Digk Drive Boxes for 8 5-25 disk drive, with room

Stick of 4 171mm x 16mm dia., with red for 8 power supply, ight-grey plastic 67mm x
and black leads 4-8V £6.95  268mm x 247mm £7.96 or £49.50 for 10

4 coll battery 34mm x 26mm dia Handheld Ultrasonic remote control £3.96
(1/2C ceils) £3.60  Cv2486 ges relay 30mm x 10mm d-- wnh
tes grade cagcum with screw terminals, 3 wire terminals, will also work as
68000»F15V£2’510000u:1g‘$n’s Az?lzvu f luzn‘\’spulchhnww‘w
ttery for car al o
$8000uF 60V £4.956 7ﬁp'guch, £560100 +

7-u9mom common anode |.e.d. display, -
12m £0.45 All products advertised are new and
LM”?:KATTSOOI%W drop out 5V co.88 unused unless otherwise stated.
7918 and 7812 129 14 veguistors..£20.00 e 100 Wiga range of CMOS TTL 74HC 74F Lines
LM337K T03 cose nummu |ov 60

00 + £1.10 each
e —
each, 8 Y R
88260 p-channel MOSFET 46p VAT included in all prices
scsss transistor £3.95 per 100
e el | PG ELECTRONICS
SL802 UKL g smokLCIIC/surlece 276-278 Chatsworth Road
nt kage with data sheet £1.96 S
AMZ7S0Z 26 each, 90p 100+ Chesterfield S40 2BH
CD4ao07UB

Access/Visa Orders
(0246) 211202

Sinciair ight gun terminated with 8 jack
PP3 clip grves a signal when pointed at

fixckenng ight. with output wavetorm chart ..£3.96

Callars welcome
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EVERYDAY
wiTH| PRACTI

EL

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 nine 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 2.5¢cm). 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) 8560596.

For rates and information on display and classified advertising please contact our Advertisement Manager, Peter Mew as above.

NEWMARKET
TRANSFORMERS LTD
Mail Order Transformer Specialists.
Toroidal and Laminated Transformers,
3VAto 1kVA.

Fast delivery. Competitive prices.
Quality guaranteed.

Phone: Michael Dornan
on 0638 662989 for Immediate Quote

INTERNATIONAL
HOME STUDY
DEGREE COURSES
Earn your Degree entirely by correspondence through
Earlscroft University:
+ Liberal Arts & Sciences
 Tailor-Made Programmes
# Credits for Ll1a Elpenance & Prior Learning
+ Bachel
 Entry at any time
Details: Dr. J. East, E.LLI.
Redgrove House, 393 Lordship Lane, Dulwich,
London SE22 8N

RCS VARIABLE VOLTAGE D.C. BENCH POWER SUPPLY
110 24 volts up to % amp. 110 20 voits up to t amp. 110 16 voits up 1o 1%
amps d ¢. Fully stabilised. Twin panel meters for instant voltage and cur-
rent readings

protect inc
Ful
) £45 Vs
el +Post and
Size 9 x5% x3in insurance £4

NEW MODEL. Up to 38volts d . at 6 amps 10 m?.puk Fully verable
Twin panel meters. Sze 14% x 11 x 4%in. £98 inc VA

RADIO COMPONENT SPECIALISTS
337 WHITEHORSE ROAD, CROYDON
B SURREY, U.K.Tel:061-6841665 iy
List. Large SAE. Delivery 7 days. C: Closed

SURVEILLANCE KITS
MICRO TRANSMITTER, tuneable 70-115MHz, 500M
range, 40mm x 20mmincluding mucmphone 3-12V. Kit
£6.95, Assembied £9.95. Order Code K
TELEPHONE TRANSMITTER, 30mm l 10mm, powered
from line, transmits both sides of conversation, 500M range,
88-130MHz. Kit £7.96, Assembled £12.95. Order Code KT3.
3 WATT TRANSMITTER 80-110MHz, 12-15V, adjustable
several miles range, Kit
t‘ 5 95 Assembled £25 95. Order Code KT4

All prices include p&p

Credit card orders telephone 021 486 3092
Send 2x13t class stamps for Catalogue. Cheques/P O.s payabie 10
C.E.C.
(Dept. EPE), 515A Bristol Road,
Birmingham B29 6AU

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 25th April 1994
FULL PROSPECTUS FROM

LONDON ELECTRONICS COLLEGE
(Dept EPE) 20 PENYWERN ROAD
EARLS COURT, LONDON SW5 9SU
TEL: 071-373 8721

Typefit

The Typesetting programme for all
your Typesetting needs.

If you need typesetting for your
Adverts, Brochures, etc.
Typefit can help you.

Please telephone 0202 882299

StripCAD

StripCAD is a unique electronics
CAD package for designing
schematic circuits and stripboard
layouts. Electronics symbol library
and component profile library are
included. Drawings can be output
to Epson compatible dot-matrix
printers.

Price is only £30 (inc. p&p) from
Milverton Systems,
Milverton East, Appletree
Lane, Corbridge,
Northumberland, NE45 5DN.

Transmitter & Receiver Modules

418MHz FM Transmitter and Receiver
modules. DTI Approved. Legal & Licence
Exempt. Typical 50m range in-buitding.
200m range outside. Low power, 5Kbps
data rate. Ideal for home automation,
security, car alarm, paging systems,
robotics, elderly person/child alarm,
nurse call, PC "wireless ' networks.
Complete with data, FULL application
notes and FREE Evaluation PCBs
£39.50 per pair inclusive VAT P&P eic.
Datalogue (£1.00) details other radio/ control ki
Please enciose Cheque/PO with order (Sorry no Credit Cards)
Please allow 14 days for delivery. (Mail Order only}

nikam electronics itd westEnd Gardens Fairford Glos GL7 408
Tel/Fax: 0285 713862

THE BRITISH AMATEUR
ELECTRONICS CLUB

exists to help electronics enthusiasts by
personal contact and through a quarterly
Newsletter.
For membership details,
write to the Secretary

Mr. J. F. Davies, 70 Ash Road,
Cuddington, Northwich,
Cheshire CW8 2PB.

Space donated by Everyday with Practical
&lectronics

Miscellaneous

PROTOTYPE PRINTED CIRCUIT
BOARDS one offs and quantities, for details
send s.a.e. to B. M. Ansbro, 38 Poynings
Drive, Sussex BN3 8GR, or phone Brighton
883871.

G.CS.E. ELECTRONICS KITS, at pocket
money prices. S.A.E. for FREE catalogue.
SIR-KIT Electronics, 70 Oxford Road, Clac-
ton, CO1S 3TE.

TO CLEAR. Hundreds of resistors, capacitors,
semiconductors, i.c. sockets, plastics boxes etc.
Retail value over £100. Only £19.95. Joe
Karajos, 42 West Parade, Peterborough, PE3
6BD.

WANTED BY RETAILER OF ELECTRONIC
AND SECURITY EQUIPMENT:- test instru-
ments, receivers, electrical accessories, cables,
lighting, speakers, audio, circuits, transformers,
security devices and systems, tools etc. Single
items, large or small quantities. New, used,
surplus or whatever. Instant cash awaits. Tel:
(0524) 414146 day or evenings.
SURVEILLANCE KITS, tuneable 88-
108MHz, 500m range, detailed instruc-
tions, MICRO TRANSMITTER: sensitive
microphone, 20 x 28mm, £8.95 assembled, kit
£4.95. TELEPHONE TRANSMITTER:
powered from line, transmits both sides of
conversation, £11.95 assembled, kit £6.95.
Cheques/PO’s: Excel Products, (EPE3), Unit
14, Sunningdale, Bishop's Stortford, Herts
CM23 2PA.

PLDs and EPROMS copied or programmed.
We supply logic devices/convert discrete logic
to PLDs. Also PCBs designed. Send for details
to PO Box 1561 Bath (0225 444467).

IMb EPROMS - £2 each. Mitsubishi type 27C
101K-15. Standard Pinout. Used once, erased
and tested. Tel: (081) 842 3862.

This 2v2cm space In
Everyday with

Practical Electronics
Would ONLY cost you

£20 ..

EVEIIYIIAY

SUBSCRIPTION ORDER
FORM
Annual subscription rates
(1994):

UK £22.00. Overseas £28
(surface mail). £45.50 (airmail)
To:

Everyday with Practical Electronics,
6 Church Street, Wimborne,
Dorset BH21 1JH

Tel: 0202 881749 Fax: 0202 841692

fenclose paymentoff.................ceeee.ee.

{cheque/PO in £ sterling only, payable to
Everyday with Practical Electronics). Alternatively
send Access or Visa number and card expiry date.

Signature

Please supply name and address of card- holder if different
from the subscription address shown above. Subscrip-
tions can only start with the next available issue.
For back numbers see the Editorial page. M3/94
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Call us now! We have the widest range of
components available - At competitive prices!

—

|
1

—
SPEAKERS

idway. London NW2 3ET
Faxsimile:081 208 1441

B iR TR 00 5 A sevo oot Acosps - @ &

PPN . T NS ANNEX SHAREWARE LIBRARY
v ’ ncl.s a e please) or
Audio * Computer LT ng 1452 526883 PCB DESIGN & CAD ELECTRONIC TUTORIALS

on your requirements

ECOT DROEGE (2 DISKS) Genersl purpose CAD BEIO PFCYBCH (1 DISK) A computer based

VIOEO SPARES COMPUTER SPARES for layoot of PCBa, up 10 12 layers. | waining program In basic efecutes! and

We can supply Pinch Rollers, diers, Belt PHILIPS MONITORS 002 DISKS) Pully festured vector based electpocts eonespln

Kits, Heads + many other Service & | BM7513 Serv Manual  £3 49 SPECIAL OFFER LMONG .

Specific parts lor over 160 makes CMB8833 Serv. Manual._ . £7 84 Sinclair. Atari PCB design. up to 15 teyers 2921 ELECTRONICS TUTORIAL 1 (2 DEKS)
TV - SATELLITE CM8833 Line O/P Tx . £24 94 Commodare CHIPS £003 LASI (3 DISKS) CAD drawing for IC and device AC DC networks presented In graphicsl
AUDIO SPARE! CM0073 /0 Switch 63 A0054ROM(+2) £11 69 Tayowt PCBs,Schematics & precision drawing. Torm on screen, includes schematc

| iianplomarei CM11342Line O/P Tx NS OHAM - S0.90 £005 PCB-CAD (1 DISK) PCB CAD package with grem e
tors, etc . etc. Large range available AMSTRAD (o) p

ZX8401 ULA (Spec.) . . £5 sutorouse, board viewey and boerd prines. R022 WLECTRONICS TUTORIAL 2 (2 DIRS)

! EQUIPMENT MANUALS m#gx‘ﬁ:;;[g:gg CO25013DMA (ST) .. . £32. £006 PC TRACE (3 DISKS) Cieuk bosrd design,S/Sided | AC & DC cument./C, RLC, Inductor
. e st | Sl B Rrermigh e 805 bours it & dole | oo s rird gt o
Original manuals supplted if possible SEDB420CAC £1493  pConoy/H1IL3 (ST) 27 £007 QUICKROUTR (1 DESR) Lo C2C o HAM RADIO
SEMICONDUCTORS ":::m’:m;;:::" 6569 VIC (C84) 95 design festuring ‘rsts nest” sutorouting, We also have s qusntrity of HAM
We can supply thousands of ditteren) 8565 VIC (C84C) £ S iGN & ANALYSIS radio titles, sntenns design etc.
Custom & industry Standard devices. DIGITAL VT320 £20.05 MB81416-12 DRAM (C16) £4.49 Ll Ll Sead for Hot.

IBM 8512 (State type) - £4993 Fyrher savings for (5+)

BUS0BA £1.50 TDA4801 £325

1C3884 We can supply over 300 types of quantities Please enquire % DISK PRICE £1. EACH *
CMTIN 243 Unibsse  feg | LOPTE Please enquire wim COMMODORE oK ERea LY
MABBO49H £517 UPC1378H g2 82 | '™o akentrompan CB4/64C Serv. Manuat £14 99 OVISINAS CUITOMIBS ABO 11.50 7O 02000
P8255A £285 UPC1397C  £4.34 | We only show a smail sample CB4C User Manual £4 .49 Progroms repplicd oo 3 1/2 o 3 174 toch diske
STK41a1ll . €879 2SK30IR. . £185 | of our range DBatteries. Leads, 906114-01 PLA (CB4) .. £8.99 Plocse sistet ML sine. ohen chactag] ochars
TA7280P £6 88 27C256-200  £298 | nbbons aiso stocked 83728 (A3000) £44.19

order value £3.00

Invert
rams eie | DISK for coch

ANNEX SOFTWARE, PORT PENDENNIS ACCESS.VISA.MASTERCARD
FALMOUTH TR11 3XU ACCEPTED

TELEPHONE (0326) 212187 elephone orders 9am to 6.30pm Man - Sat

DELTA % SWITCH sccammad ot Doy MARAPET (EEC)

205 ovira 500 ormg'a Mamual o LOPTE 1 HORNBEAM MEWS
Ao sutjctto svaiadity” pUgPD GLOUCESTER GL2 QUE

—VISA ) g $86bo'r'\ Film rlesisto;ss%w 5%:23;2:; 0.51 :2 to 10?:!0 s S c'x’x':
5 = b U 1 totaily 5 b
I_m m,;:l Film :::sgzgr: yﬁﬁ"&éf 101 »23’ 5E X 4r:;'z ::n;; 62'?11 g:ﬂ rg4 series ................... : Zp
ix tal n fil tors ( 1 . e 1Y
Cooke International ||| oot %
near Carbon pre-sets an to series ...... 5 P
S ] Miniat tyst itors 260V working for vertical ti
SUPPLIER OF QUALITY USED TEST INSTRUMENTS 015,022, 033, 047, .088-4p. 0.1 - 5p. 0.1 0,15, .22 - 6p, 047 - 8p. 088 8p.1.0 - 12p
ANALYSERS, BRIDGES, CALIBRATORS, VOLTMETERS, GENERATORS, Myler (polyester) capacitors 100V working E12 series vertical mountin
OSCILLOSCOPES, POWER METERS. ETC. ALWAYS AVAILABLE 1000p 0 8200 - 3p. .01 t0..068 - 4p. 0.1 - 5p. 0.12,0.15, 0.2 - Bp.
ORIGINAL SERVICE MANUALS FOR SALE 201 B 10 701 2% b0 004y O Spac s Grpuntings. 12 series
R - 3p. (o] - . AL LAY, « TN .
COPY SERVICE ALSO AVAILABLE g",cyl;;ﬂt- g:':m"uggg E;{vﬁu LAy 'ﬁgm"-.ffmsg\"ﬁ i e
— ] yre cap#« s working sari g axtel wir
EXPORT, TRADE AND U.K. ENQUIRIES WELCOME ;2?'60 %:\)p' ~2%%. 15000955 T"n!.: 10.200090° Lf”;'ggéaz.ooom . R . ég:
H )S I - . i St 5 N sessassan
S LARGE&CLE,',(RS?EES E)?C(}_El)Jr)%RVlﬁTESS E?\l,{'gn%f& MANUALS CMO24001 - 20p. 4011 - 22p. 4017 - 40p. 4069UB unbuffered . . . 20p
DISCOUNT FOR BULK ORDERS SHIPPING DIL holders, 8-pin 9p; 14-, 16-, 18-pin 12p; 24-pin 18p; 28-pin 20p; 40-pin 25p.
s ARRANGED A%%agng/wg %L%IS?}%"TA?SO (Mfds/Volts) .
- 1/60, 2.2/50, 4.7/50, ; e B
REPAIRS & CALIBRATION UNDERTAKEN ?:2)61/ O 6%5/2%27//“1' B8, 47/16.41/%, 47785 . . : ,‘2’:
OPEN MONDAY TO FRIDAY 9AM-5PM . P : . P
. Lo . . . 16 8p; 220/25, 220/50 10p; 470/16, 47 NI
Unit Four, Fordingbridge Site, Main Road, Barnham, Bognor Regis, ?%81/)/25 gsp;z?(%%/%s. ézoo?‘fs 35?:{ 4700/g/525,, - 702
West Sussex, PO22 0EB 01795 033730 e SOy on 1 Volts) 14
Tel (+ 44)0243545111/2 Fax (+ 44) 0243542457 22/35, 43/25.4.7/35.6.9/16 169110116, 206 . I 20
HIGH END EQUIPMENT PURCHASED ?/%IL‘?’h‘(;’ésh%g&ﬁg%;;“ 036p; 47/16 60p; 47/35 v 80P
16 o= 5y./8v, 12;/, 15V, 18V & 24V - 55p. 100mA. 5.8, 12,15,V + ..... 30p
R LTE mansee s s g s o
ost advertlsements are legal, decent, 200/19;;4405()24449,'?{2%?//;;\ g;\}wg;fgoan 1 0A47 géld bonded| (e :g:
ner di (1 ( - b 1t 5 oo
honest and truthful. A few are not, and, Battery snaps for PP3 - 6p for PP9 oo . %
R L.E.D.’s 3mm. & 5mm. Red, Green, Yellow - 10p. Grommets 3mm - 2p. 5mm o 2p
like you, we want them stopped. Red flashing L.E.D.’s require 9-12V supply only : B
R Mains indicator neons with 220k resistor v 10p
If you would like to know more about 20mm fuses 100mA 10 5A. O. blow 6p.A/surge 10p. Holders, chassis, mounting 6p
- AR, Sk T
Joints an roC Chi| 0 hold a wWal Ol . A
how to make complaints, please send for KA e '°,;ga'g:°'“° Ceta 30 oo P e 1
. ’ U zin tteries i .
our booklet: ‘The Do’s and Don’ts of g';“;'m,:;':v:‘g:;'g‘r"‘v‘,‘“ ;1::;;",‘,20:,2:3?’,:, coniacs” g Magneis ! per P;’gp
P ’ ) 1" Stri % x 1° 9 . b %" 24 r es —
Complaining’. It's free. Jack .plu%szzss&&;ss:n -1 4.‘,’;?@? of:gesl"'::tg. 25 &35m e ,H:gg
ar pieces 2. amm, Namic - , 3. m stal.. . LB
'?’ARUE‘hiI gfsr?t‘i) ;osldor. 22Gv—a8p yord, 18G -1 4;:v‘;rayrd.a
The Advertising Standards Ruthority. BCI0N8/S 12985478/ - 85, BCS57/8/9 - 8p. BC182, 1821, BC183, 183L.
BC327, 337, 337L - 12p. BC727, 737 - 12p. BD135/6/7/8/9 - 25p. BCY70 - 18p.
' gh BFY50/51/52 - 20,
We're here to put it right. \/ BFXE8 - 15 2ng-559,TlP3‘I,32;_30p._TIP2‘!'.64§54OD. BU208A - £1.50, BF‘|95,197é“II§p50
onisers with seven year guarantee, list pnce 3 o
RSALtd., Dept. Z. Brook House, Torrington Place, London WC1E 7HN. All prices are inclusive of VAT. Pastage 30p (free over £5). Stamp for list.
This space is donated in the interests of high standards of advertising. THE CR SUPPLY CO
127 Chesterfield Rd., Sheffield S8 ORN Tel: 0742557771 Return posting
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Millions of quality components
MAKE YOUR INTERESTS PAY! at lowest ever prices!
Over the past 100 years more than 10 million students throughout the wortd have found
money a1 have more fu Ut o ife s s Yer 100 years expenienca i nometudy Plus Tools, Watches, Fancy Goods, Toys.
courses and is the largest correspondence school in the wong. You learn at your own Mal I Orde r U K on Iy .
pace, when and where you want under the guidance of expert ‘personal’ tutors. Find out
how we can heip YOU. Post or phone today for FREE INFORMATION on the course of your . . .
cnmc-e. ﬁ:ne-b‘:oﬂ”--- L 1 I r i r i1 rrJri1I] A” InC|USIve pnces -
(] V. Video & ] NO VAT to add on.
g oo HF Servicing ] Send 43p stamped self addressed label or
: Emgineering ity & Gullds A Comiioning ] envelope for catalogue/clearance list.
Electrical Engineering Car Mechanics I
[ Fecicatconractna/ Computer i At least 2,100 offers to amaze you.
i CCSE/GCR/SCE Over 40 examination subjects to choose from | § Brian J Reed
- atres i 6 Queensmead Avenue, East Ewell
1T ll:s ! Epsom, Surrey KT17 3EQ
':;‘1'3'/':‘4.1'4(’3::;71 Street, Sutton, ss.cm'?yds'n‘n)t Tw%c: P21 7373 (24 hours) ' Tel: 081-393 9055
----------------------_
SHERWOOD ELECTRONICS
9 Lower Birchwood, Somercotes, Derbyshire DE55 4NG A Dv E RT I s E Rs I N D E x
£1 Special Packs —choose 1 pack FREE for every 10 purchased
N Do P16 15 x 14 pin OIL sockets ANNEX SOFTWARE ... 247
SE2g ST} sin GreenUsds el PRI N. R.BARDWELL........ccoevieerireiircieieceee e eenennees 237
SPG 13 x amm Rededs S.;m 1 © {Nedoddiodes B.K. ELECTRONICS .....covvviirceriesereerceenennns Cover (iii)
SP10 100 x 414 Goden SP130 100 X Mixed AW CF resistors BRIAN J. REED......ooooooooooo e 248
o Riedlic ) o BiE h‘,':,f_"f.‘,g‘:‘l,’.;m BULL ELECTRICAL ..... ....Cover (ii)
S ORI b e . CAMBRIDGE COMP. SCIENCE...........cccoevieereenne 245
$P2 S x 7410p-amps seuz 2x %’35’;:?" “ CHATWIN GUITARS (JCG)........... ..237
SPY 35 X 100/36 racias evect cops Srite 10 7ok vanwstars CHELMER VALVE CO. ................. 221
SPA7 25 % Min puin bution sitches 137 &  BOYIOYanaistors CIRKIT DISTRIBUTION 224
SRICZIM20Ix]S pinDiLisockets SP164 2 x 1060 thyristors COMPELEC.........coceeeeieeereeeens ....248
RESISTOR PACKS - 0.25W C.Film o Catalogue available £1 or FREE COOKE INTERNATIONAL.................. ....247
Rl oo e e o e s CRICKLEWOOD ELECTRONICS...........cceo.c. ....247
RPlo Tk poouarvaives fsm vt tirstorder over £5 CR SUPPLY COMPANY ..o 247
Cheques or P.O. 1o NO VAT Please add £1.25 P&P to all orders DISPLAY ELECTRONICS.......cooveieeereceniie e 178
SHERWOOD ELECTRONICS ELECTROVAI(.)UECCOMPONENTS .......................... 1 g(s)
ESR ELECTRONIC COMPONENTS.....
EUROCOM INTERNATIONAL.............. 12%3
ELECTRONICS....
4QIQI waztz:)%hf L-sh%ped p.s.u.,sv ;_)80 ?fff ph:(;lo plu_gsI ....... £2.95° S;FZEFI"\JEY.VEE(I:-'IPROLNIC KIQI'S S 185
A 15V | 50 offmixed torminal > | | | HARTELECTRONICKITS................ R
asa 11 TaA 250 0 %A, blocks o £2550° HENRYS AUDIO ELECTRONICS ..o 237
12VI1A prrm— 524.95 gg o;ff buzze%rs sl. sounders . gi gg' ICS ettt et e 248
Everex network cards + software Ot mixed relays ............. % JAYTEE ELECTRON'C SERV‘CES o 80
d manua! .................... £29.95 | 50 off mixed switches ....... £7.50*
Electret ConeNogr s e £3.95° JPG ELECTRONICS........ooooioooomervreeveevveeeerresensesereie 245
.£1 ea 10 for £5* | 1000 off Ceramic caps ...... £7.50* LABCENTER.........oooiieeiieecee et eeree v 205
5% to 3%" floppy convertor S oft 3V Lithium memory MAGENTA ELECTRONICS...... ...186/187
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POWER AMPLIFIER MODULES-TURNTABLES-OIMMERS-

LOUDSPEAKERS-1S INCH STEREDO RACK AMPLIFIERS

THOUSANDS PURCHASED ER A iL[o]s]N5" SUPPLIED READY BUILT AND TESTED.
BY PROFESSIONAL USERS These modules now enjoy a world-wide tor quality, llity and p at a realistic price. Four

models are avallable ta suil the needs of the protessional and hobby market l.e. Industry Leisure, Instrumental and Hi-Fi
elc. When comparing prices, NOTE that all models include toroidal power supply, inlegral heat sink. glass fibre P. C.B. and
drive circuits to power a compatible Yu meter. All models are open and shorl circull 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 £64.3S + £4.00 P&P

THE RENOWNED MXF SERIES OF POWER AMPLIFIERS
FOUR MODELS:- MXF200 (100W + 100W) MXF400 (200W + 200W)
MXF600 (300W + 300W) MXF900 (450W + 450W)

ALL POWER RATINGS R.M.S. INTO 4 OHMS, BOTH CHANNELS DRIVEN
FEATURES: *Independent power supplies wilh two loroidal transformers * Twin L.E.D. Yu meters *
Level controls % Niuminated on/off switch * XLR connectors % Standard 775mV inputs * Open and short circuil
proof » Lalest 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"2" (2U)xD11"
MXF400 W19 xH5"" (3UIXD12"
MXF600 W19 xHS5":" (3U)xD13"
MXF00 W19 XxH5Y" (3U)xD1 4%
PRICES:-MXF200 £175.00 MXF400 £233.85
MXF600 £329.00 MXF900 £449.15
SPECIALIST CARRIER DEL. £12.50 EACH

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

PRICE £81.75 + £5.00 P&P

OMP/MF 450 Mos-Fet Output power 450 walls
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 75V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.
-110 dB, Fan Cooled, D.C. Loudspeaker Protection, 2
Second Anti-Thump Delay. Size 385 x 210 x 105mm.
PRICE £132.85 +~ £5.00 P&P

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

PRICE £259.00 + £12.00 P&P

Advanced 3-Way Stereo Active Cross-Over, housed in a 19" x 1U case. Each channel has three level controls:
bass. mid & top. The removable front fascia allows access to the programmable DIL switches to adjust the

ir : Bass-Mid 1z, Mid-Top 1.8/3/5KHz, all at 24dB per octave. Bass invert swilches
on each bass ch 1. Nominal 775mV inp put. Fully fible with OMP rack amplifier and modules.

Price £117.44 + £5.00 P&P
* ECHO & SOUND EFFECTS*

NOTE: MOS-FET MOOULES ARE AVAILABLE IN TWO VERSIONS:
STANDARD - INPUT SENS 500mV, BAND WIOTH 100KHz.
PEC (PROFESSIONAL EQUIPMENT COMPATIBLE) - INPUT SENS
775mV, BAND WIDTH 50KHz. ORDER STANDARD OR PEC.

STEREQ DISCO MIXER with 2 x 7 band
L & R graphic equalisers with bar graph
LED Vu melers. MANY OUTSTANDING
FEATURES:- including Echo with repeat &
speed control, DJ Mic with talk-over
switch, 6 Channels with individual faders
plus cross fade, Cue Headphone Monitor. 8
Sound Eﬂec!s Useful combination of !he

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

t: 3 tur (mag), 3 " -
mics, 5 Line for €D, Tape, Video etc. McKenzie and Fane Loudspeakers are also available.

Price £144.99 + £5.00 P&P SIZE: 482 x 240 x 120mm MIN RUMEN P.A., D O

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

Join the Piezo revolution! The low dynamic mass {(no voice coil) of a Piezo tweeler produces an improved

transient response with a lower distortion level than ordinary dynamic tweeters. As a crossover is not required ’:gs:oRoEevZﬁl&F:ESOMREEE;:g:'é:fii:"?gé:ﬁ KEYBOARD, DISCO, :l;(lgEELI:LJ;i?MIDtZOO ey
these unils can be added to existing speaker systems of up to 100 watts (more i two are put in serles. FREER oo rpeq 71z .FR‘E(.) RESP. TO 7KHz SENS97dB 3 v 'PRICE £33.74 + £2.50 P&P.
EXELANATORV EAFLEISIARE sm‘w’um WITHIEAGHIWEETIERS | " : 10" 200 WATT R.M.S. ME10-200 GUITAR, KEYB'D, DISCO, VOCAL, EXCELLENT HIGH POWER MID.
TYPE ‘A’ (KSN1036A) 3" round with protective wire mesh. Ideal for§ pgs. FREQ. 65Hz, FREQ. RESP. TO 3.5KHz, SENS 9948. PRICE £43.47 - £2.50 P&P
- bookshelf and medium sized Hi-Fi apeakers. Price £4.90 + 50p P&P. 12" 100 WATT R.M.S. ME12-100LE GEN. PURPOSE, LEAD GUITAR, DISCO, STAGE MONITOR.
TYPE ‘B’ (KSN1005A) 3% " super horn for general purpose speakers, § RES.FREQ. 49Hz, FREQ. RESP. TO 6KHz, SENS 100dB. PRICE £35.64 + £3.50 P&P
Rohadi O B gy o ONITOR. s FRLa iait FAEG. RESP T0 10Kk, SENS 5808, < PRICE £36.67 - £3.50 PAP
n T e e ol A 4 o i.Fi i 5 . 2., B ) z, i . .
‘J“PSE nﬁ "S.:“d(.”“)'z ";‘ .:"":6";5:9'5'5"(;‘ “",’;“P"" quality Hi-Fi sys- 8 200 WATT R.M.S. ME12-200 GEN. PURPOSE, GUITAR, DISCO, VOCAL, EXCELLENT MID.
Ty Y AU YOS OO i S o 2 RISy RES. FREQ. S8Hz, FREQ. RESP, TO 6KHz, SENS 98d8. PRICE £46.71 + £3.50 P&P
TYPE ‘D’ (KSN1025A) 2'x6" wide dispersion horn. Upper frequency§ 42 300 WATT R.M.S ME12-300GP HIGH POWER BASS, LEAD GUITAR, KEYBOARD, DISCO ETC.
i s response retained extending down to mid-range (2KHz). Suitable for high§ RES, FREQ. 47Hz, FREQ. RESP. TO 5KHz, SENS 103d8. PRICE £70.19 + £3.50 P&P
e quality Hi-Fi systems and quality discos. Price £9.99 + 50p P&P. 15 200 WATT R.M.S. ME15-200 GEN. PURPOSE BASS, INCLUDING BASS GUITAR.
), TYPe ‘E’ (KSN103BA) 3% horn tweeter with atiractive silver finish trim. § RES. FREQ. 261z, ﬁﬁsohﬂsﬁf:-;g:::*&spigz oL - s;’g&ﬁ:?-” *IECO0IPAT
L Suitable tor Hi-Fi monitor systems etc. Price £5.99 + 50p P&P. oo X " E
\_ | LEVEL CONTROL Combines, on a o ing plate, level control RES. FREQ. 39Hz, FREQ. RESP. TO 3KHz, SENS 103d8. PRICE £73.34 + £4.00 P&P
S | and cabinetinput jack socket. 85x85mm. Price £4.10 + 50p P&P. )
) ALL EARBENDER UNITS B OHMS (Except EB8-50 & EB10-50 which are dusl impedance 1apped a 4 & B ohm)
- - . BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUND
g D LOUDSPEA A B 50watt EBB-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR.
P RES. FREQ. 40Hz, FREQ. RESP. TO 7KHz SENS 97dB. PRICE £8.90 + £2.00 P&P
A new range of quality | gned to take ad ge of the latest 10" SOWATT EB10-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-F), IN-CAR.
speaker technology and enclosure des-gns Both models utilize studio quality RES. FREQ. 40Hz, FREQ. RESP. TO 5KHz. SENS. 99dB. PRICE £13.65 + £2.50 P&P
12" cast aluminium loudspeakers with factory fitted grilles. wide dispersion 10" 100WATT EB10-100 BASS, HI-FI, STUDIO.
constant directivity horns, extruded aluminium corner protection and steel RES. FREQ. 35Hz, FREQ. RESP. TO 3KHz, SENS 96dB. PRICE £30,39 + £3.50 P&P
ball corners. complimented with heavy duty black covering. The enclosures 12" 100WATT EB12-100 BASS, STUDIO, HI-FI, EXCELLENT DISCO.
are fitted as standard with top hats for optional loudspeaker stands RES. FREQ. 26Hz, FREQ. RESP. TO 3 KHz, SENS 93dB. PRICE £42.12 + £3.50 P&P

FULL RANGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND

POWER RATINGS QUOTED iN WATTS RMS FOR EACH CABINET 5" 60WATT EB5-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC.

FREQUENCY RESPONSE FULL RANGE 45Hz - 20KHz RES. FREQ. 63Hz, FREQ. RESP. TO 20KHz, SENS 92dB. PRICE £9.99 + £1.50 P&P
ibIFC 12-100WATTS (100d8) PRICE £159.00 PER PAIR 6':" GOWATT EB6-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC.
ibl FC 12-200WATTS (100d8) PRICE £175.00 PER PAIR RES. FREQ. 38Hz, FREQ. RESP. TO 20KHz, SENS 94dB. PRICE £10.99 ~ 1.50 P&P
B” 60WATT EBB-60TC (TWIN CONE) HI-FI, MILTI-ARRAY DISCOETC.
SPECIALIST CARRIER DEL. £12.50 PER PAIR RES. FREQ. 40Hz, FREQ. RESP. TO 18KHz, SENS 8948, PRICE £12.99 - £1.50 P&P
OPTIONAL STANDS PRICE PER PAIR £49.00 10" 60WATT EB10-60TC (TWIN CONE) HI-FI, MULTI ARRAY DISCO ETC.
Delivery £6.00 per pair RES. FREQ. 35Hz, FREQ. RESP. TO 12KHz, SENS 98dB. PRICE £16.49 + £2.00 P&P
= -
THREE SUPERB HIGH POWER R OBBY

CAR STEREO BOOSTER AMPLIFIERS
150 WATTS (75 + 75) Stereo, 150w | PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE
Bridged Mono PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS
250 WATTS (125 + 125) Stereo, 250W COMPLETE WITH CIRCUIT AND INSTRUCTIONS
Bridged Mono IW TRANSMITTER 80-108MHz, VARICAP CONTROLLEO PROFESSIONAL
400 WATTS (200 + 200) Stereo, 400W § PERFORMANCE, RANGE UP TO 3 MILES, SIZE 38 x 123mm. SUPPLY 12V 4 0.SAMP.
Bridged Mono PRICE£14.85 - £1.00 PAP

ALL POWERS INTO 4 OHMS FM MICRO TRANSMITTER 100-108MHz, VARICAP TUNED, COMPLETE WITH
Features: VERY SENS FETMIC RANGE 100:300m, SIZE $6 x domm, SUPPLY 9V BATTERY.

* Stereo, bridgable mono * Choice of 0+ 0 PAP PHOTO: 3W FM TRANSMITTER
high & low level inputs * L & R level
PRICES: 150W £49.99 250W £99.99
Tt B.K. ELECTRONICS
a B POSTAL CHARGES PER OROER £1.00 MINIMUM. OFFICIAL
| ORDERS FROM SCHOOLS, COLLEGES, GOVT. BODIES, PLCs ETC. UNITS 1& S COMET WAY, SOUTHEND-ON-SEA,
PRICES INCLUSIVE OF V.A.T. SALES COUNTER. VISA ANO ESSEX.SS26TR.
- ACCESS ACCEPTED BY POST, PHONE ORFAX. Tel:.0702-527572 Fax..0702 -420243




Part 2 1987

Level B:
Quality Assurance
RS12750

0 1 X :
& o, ¢ & 0 o& . :
% °+o%’¢;°é %"45'%%”:%;% octb Available from all branches of WHSMITH, selected branches of
%5 6;9’/%}_/00;0 b 600, %%, Py N RsMmecoLt in Scotland ONLY, and Maplin stores nationwide.
G %p O, 65 % i B VL The Maplin Electronics 1994 Catalogue — UNIQUELY DIFFERENT!
vy @ v R ) 0g

N Southern Africa customers please contact Maplin (South Africa). Telephone (024) 51-5124



