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AMAZING PC BASE
SALE

[ L |
% *"LIMITED OFFER " %4 2

+*" IBM COMPATIBLE

..’
%

WE HAVE ACQUIRED A SELECTION OF HIGH . S
QUALITY AMSTRAD PC BASE UNITS AT MEGA 2 LAPTOP COMPUTERS .
DISCOUNT PRICES. LOOK WHAT YOU CANBUY | @ .
FROM ONLY £19.00! &

llllllllllllllllllllllllll.. FROM ONLY £99°OO‘("'“""“’ “
[ ]
UNTESTED AMSTRAD PC BASE UNITS |®  AGAIN IN STOCK AT A SUPERB DISCOUNT PRICE! =
COMPLETE WITH MOTHER -BOARD, |s  pyLLY IBM COMPATIBLE LAPTOP COMPUTERS &
VIDEO CONTROLLER, DISK CNTRLR, |a OFFERING EITHER 512K OR 640K MEMORY. n
& 5.25" DRIVE(S).(xeyboard. Mouse. PSU & DOS not supplied) “ FLIP UP GREEN SUPERTWIST LCD SCREEN. :
AMSTRAD 1512SD  £19.00  REF: EV/AMIOPI " FUL;‘SZ?;E;‘RKT&YESQED : .
AMSTRAD 1512DD  £25.00  REF: EV/AM25P1 . E e &
AMSTRAD 1640SD £25.00  REF:EV/AM25P2 % e R
AMSTRAD 1640DD £30.00  REF: EV/AM30P1 ’,' AN ADND TS K
fjusssssssssEEEEsEEEEEEEREED S i :
NEW or REFURBISHED PC BASES P M5 DOSISHIRONS THESEIUNITS Fg @

COMPLETE WITH KEYBOARD,
MOUSE, and 5.25" DRIVE.

RUNS UNDER MS-DOS VER 3 pos cot suppiiea)
All sold guaranteed as new. All you
need is a power supply unit & monitor.

*sanpgannns*”®

AMSTRAD LAPTOP OPTIONS

AMSTRAD PPC 1512 SD (512k memory Single 3.5" disc drive) £99.00 Ev/iaM99P!
AMSTRAD PPC 1512 DD (512k memory Two 3.5" disc drive) £109.00 Ewviamiospl
AMSTRAD PPC 1640 SD (640k memory one 3.5" drive modem) £129.00 Ev/aM129P1

AMSTRAD 1512SD  £49.00 REF: EV/AM49P1

AMSTRAD 1512DD  £59.00 REF: EV/AM59P1 |AMSTRAD PPC 1640 DD (640k memory two 8.5" drive modem) £139.00 EV/AM139P1
AMSTRAD 1640SD £69.00 REF: EV/AM69P1 MAINS POWER SUPPLY FOR ALL ABOVE LAPTOP UNITS ONLY £10.00

AMSTRAD 1640DD  £79.00 REF: EV/AM79P1

AMAZING COMPUTER BARGAINS
IBM COMPATIBLE LAPTOPS ... ONLY £99.00 s

COMPUTER BASE UNITS ... ONLY £19.00 wuswn
LIMITED OFFER - HURRY WHILE STOCKS LAST

AMAZING SALE OF

features.:-

Micro Cassette

Call Screening

Call Count

Answer only

Last No redial

On hook dialling

BT Network Services
Mute Facility

BT ANSWERPHONES

As NEW, fully guaranteed BT
Product as LESS than Half the
original retail price!!!

RESPONSE 200 AND 400 MODELS

Each Response Unit is supplied with a
Micro cassette, PSU and User Details. The
following features are found on the 400
Model and the 200 has almost as many

Ren 1.0.

Memo Facility
Remote Facility
20 Memories
Variable volume
Hands free speach
PABX Compatible
LCD Display

RESPONSE 200 £35.99Ref:EV36P1

RESPONSE 400 £49.99Ref:EV49P1
{plus vat)

10 WATT SOLAR CELL
(3"x1") 14.5v/700mA

Now available by mail order
Coated with exceptionally efficient amorphous
silicon these glass solar cells have an almost
timeless lifespan and will not suffer with
discolouration. There are possibly hundreds of
uses for these cells, a few of which could be: for
Car Battery Charging, for useon Boats or on
Caravans, in fact anywhere a portable 12V
supply is required. Several of our overseas
Mediterranean customers with homes in remote
hilly sites, use these solar cells as a daytime
power source to backup generators. The solar
cells can be connected in series or parallel to give
higher voltages or larger current capacity.
REF: EV34P2

PRICED at only

£33.95....

PLUS an additional £2.00 special packaging charge

PORTABLE RADIATION

DETECTOR

SPECIAL OFFER
£49.99 (plus vat)

NEVER OFFERED BEFORE...c.cteurarass We can
now supply a@ unigue handheld personal
portable Gamma and X-Ray detector. This
Radiation detector contains two Geiger
Tubes has a 4 digit LCD display with a piezo
speaker, giving an audio visual indication.
The radiation detectors detect high energy
electromagnetic quanta with an energy
from30K eVtoover1.2MeVandameasuring
rate 5-9999 UR/h (sampling rate 2555) or
10-99990 NR/h (sampling rate 2.55) Sources
of radiation couid be Granite Kerbstones
old Luminous Watch dials or even a
Jewellery shop where mineral ore is sold to
rock collectors. A piece of uranium Ore
would be idealwidedombin. D& Rbw.cebttes

Only £49.99 Each  Ref: EV50PI

BULL ELECTRICAL

250 PORTLAND ROAD HOVE SUSSEX
BN3 5QT

MAIL ORDER TERMS: CASH PO OR CHEQUE
WITH ORDER PLUS £3.00 POST PLUS VAT.
PLEASE ALLOW 7 - 10 DAYS FOR DELIVERY
TELEPHONE ORDERS WELCOME
TEL: 0273 203500
FAX: 0273 323077




E\lEIIYIIAY [ ]
wiTH PRACTICAL

EI.E TRONIGS

INCORPORATING ELECTRONICS MONTHLY

The No. 1 Independent Magazine for Electronics,

VOL. 22 No. 12 DECEMBER 1993 Technology and Computer Projects

ISSN 0262 3617 0o
PROJECTS ... THEORY ... NEWS . .. P
COMMENT ... POPULAR FEATURES . .. fp]gft}

THREE-WAY CHRISTMAS TREE LIGHTS FLASHER 888
by Mike Argent

Highlight your tree decorations and prolong bulb life

AUTO ALARM by M. G. Argent 896
Pulsed car alarm with overiding anti-mugger “panic button”

250W/600W INVERTER & UNINTERRUPTABLE POWER 909
SUPPLY -1 by Mark Daniels

Beat any power cuts with this powerful emergency back-up supply — will
run the central heating or protect computer data

MULTI-PURPOSE AUDIO SYSTEM - 3 by Max Horsey 925
Tone Control module and 1W Stereo Amplifier

WATERPROOF DELAY SWITCH by T. R. de Vaux-Balbirnie = 934
Will control any exterior lighting up to 750W. ideal for outdoor security lights

Series

SAFETY FIRST -1 by T. R. de Vaux Balbirnie 900
Electrical safety in the home — some do’s and don’ts!

CIRCUIT SURGERY by Alan Winstanley 906
Your problems solved and circuit ideas

INTERFACE by Robert Penfold 922
The page for computer enthusiasts

AMATEUR RADIO by Tony Smith G4FAI 944

Less UK Amateurs; Global Overview; Country Changes;
Novice Licence in Sweden

Featyres

EDITORIAL 887
INNOVATIONS 892
Everyday news from the world of electronics
NEW TECHNOLOGY UPDATE by fan Poole 894
Improved Hard Disk; 3D LCDs
" SHOPTALK with David Barrington 918
; Component buying for EPE projects
= ELECTRONICS VIDEOS 919
Our range of educational videos to complement your studies
v ELECTRONIC PRINCIPLES 920
e © & A new software service for teaching electronics
i \ S FOX REPORT by Barry Fox 921
) ‘ Domesday for Domesday; Learning Problem; Spoilsport
DIRECT BOOK SERVICE 939
A wide range of technical books available by mail order
” — Order for Christmas Now!
: PRINTED CIRCUIT BOARD SERVICE 942
C PCBs for EPE projects — some at sale prices!
fild > INDEX FOR VOLUME 22 947
© Wimborne Publishing Ltd 1993. Copyrlght in ADVERTISER’S INDEX 952

all drawings, photographs and articles published
in EVERYDAY with PRACTICAL ELECTRONICS is

fully protected, and reproduction or imitations in F RE E B U LL E LECTR | CAL CATA LOG U E

whole or in part are expressly forbidden. between pages 912 and 913

Our January 94 Issue will be published on Frida 5 ; p— .
3 Decembey 1993, Seo page S el Readers Services e Editorial and Advertisement Departments 887
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8088 XT - PC99

Factory burnt-in

» Standard 84 key
* 4.7 Mhz speed keyboard

* 360k 5-1/4" floppy * 12" green screen
* 2 serial & 1 parallel ports INc!U -
* MS-DOS 4.01 * In good used condition

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

* 256k RAM - expandable
to 640k

(===n) THE ORIGINAL SURPLUS WONDERLAND! (Eevasn)

LOW COST PC SPECIALISTS - ALL EXPANDABLE - ALL PC COMPATIBLE

mbyte MFM hard drive £99.

386 AT - PC386

o LY

-3

* 640k RAM expandable
with standard SIMMS

* 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

* 1.4 meg 3-1/2" floppy eyboard .

» EGA driver on board  ° g;%%kry&b‘;’c':"'ﬂf’ with
BRAND NEW AND BOXED!

ony§249.00.

* 2 serial & 1 parallel « 2 meq RAM ex
anded
ports by slgts 3
* 20 Mhz with 32k cache.
Expandable to 64k

* 40 meg hard disk

* 2 serial & 1 parallel
ports

* MS-DOS 4.01
¢ Co-processor socket
* Enhanced 102 keyboard

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

BRAND NEW AND BOXED!

ony$$425.00.

ony$£99.00.

FLOPPY DISK DRIVES
V4" from £22.95 - rom £21.95!

Massive purchases of standard 514" and 312" drives enables us
1o present prime product at industry beating low prices! All units
(unless stated) are removed from often brand new equipment
and are fully tested, ali?ned and shipped to you with a 90 day
guarantee and operate trom 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(8)
3.5" Mitsubishi MF355C-D. 1.4 Meg. Non faptop  £29.95(8)
5.25" EXTRA SPECIAL BRAND NEW Mitsubishi MF501B
360K. Absolutely standard fits most computers £22,95(B)
* Data cable included in prica.

Shugart 800/801 SS refurbished & tested £175.00(E
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 built in power supply! Ideal as exterior drives! £499.00(F)
End of line purchase scoopl Brand new NEC D2246 8" 85
megabyte of hard disk storage! Full CPU control and industry
standard SMD interface. Ultra hispeed transfer and access time

leaves the good old ST506 interface standing. In mint condition
and comes complete with manual. Only. £299(E)

THE AMAZING TELEBOX!

Converts your colour monitor into a
g A;\QUALITY COLOUR TV!!

g iriéson 2 8 L)
L & VIDEO
TUNER!

The TELEBOX consists of an attractive fully cased mains
powered unit, containing all electronics ready to piug into a host
of video monitors made by manufacturers such as
MICROVITEC, ATARI, SANYOQ, SONY, COMMODORE,
PHILIPS, TATUNG, AMSTRAD and many more. The composite
video output will alsoplug directly into most video recorders,
allowing reception of TV channeis not normally receivable on
most television receivers (TELEBOX MB). Push button controls
on the front panel allow reception of 8 fully tuneable *off air’ UHF
colour television 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 integrat speaker £36.50
Telebox MB  as ST with Multiband tuner VHF-UHF-Cable.

& hyperband For overseas PAL versions state
5.5 or 6mhz sound specification. £69.95
Telebox RGB for analogue RGB monitors (15khz) £69.95
Shipping code on all Teleboxes is (B)
RGB Telebox also suitable for 1BM multisync monitors with RGB
analog and composite sync, Overseas versions VHF & UHF call.
SECAM /NTSC not available.

No Break Uninterruptable PSU’s

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

Dept.EE, 32

ECTRONICS -

/The Philips 9CM073 is suggested for the PC286 and the
CM8873 for the PC386. Either may use the SVGA MTS-9600
if a suitable card is installed. We can fit this at a cost of £49.00

MONITORS

14" Forefront Model MTS-9600 SVGA

multisync with resolution of 1024 x 768.0.28
pitch. *Text® switch for word processing etc.
Overscan switch inciuded. ideal for the PC-
386 or PC-286 with SVGA card added. Also
compatibe with BBC, Amiga, Atari (including

b the monochrome high resolution modey), Ar-
chimedes etc. In good used condition (possible minor screen
burns). 90 day guarantee. 15" x 14" x 12". Only............E159(E)
14" Philips Model CM8873 VGA multisync
with 640 x 480 resolution. CGA, EGA or
VGA, digitalanalog, switch selectable.
Sound with volume control. There is also a
special “Text* switch for word processing,
spreadsheets and the like. Compatibie with

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 5" x 2.5". Fully guaranteed RFE. £85.00 (B)

Power One SPL130. 130 watts. Selectable for 12v (4A) or 24 v
(2A). 5v @ 20A.+ 12v @ 1.5A. Switch mode. New..  £59.95(B)
Astec AC-8151 40 watts. Switch mode. +5v @ 2.5a. +12v @
2a.-12v @ 0.1a. 6-1/4° x 4° x 1-3/4°.New £22.95(B)
Greendale 19ABOE 60 watts switch mode.+5v @ 6a.t12v @
1a,+15v @ 1a. RFE and fully tested. 11 x 20 x5.5cms. £24.95(C) IBM PC's, Amiga, Atari (excluding the
Copver AC130. 130 watt hi-grade VDE spec.Switch mode.+5v monochrome high resolution mode), BBC,
@ 15a,-5v @ 1a,£12v @ 6a.27 x 12.5 x6.5cms.New. £49.95(C) Archimedes etc. Good used condition (possibie minor screen
Boshert 13090.Switch mode.|deal for drives & system. +5;/§5((ia), bums) 0 day guarantee. 15° x 14° x 12", Only ............... £139(E)
+12v @ 2.5a, -12v @ 0.5a, -5v @ 0.5a. £29.95(B) philips 9CM073 similar (not identical) 1o above for EGA/CGA
Farnell G6/40A. Switch mode. Sv @ 40a.Encased £95.00(C) pc a':\d compats. 640 x(gso ,esoMign With Text switch with
Famell G24/5S. As above but 24v @ 5a. £65.00(C) amber or green screen selection. 14° x 12° x 13-1/2°........€99(E)

BBC Mode[ B APM Boa KME 10" high definition colour monitors. Nice -

tight 0.28" dot pitch for superb clarity and
£100 CASH FOR THE modem styling. Operates from any 15.625 khz

MOST NOVEL sync RGB video source, with RGB analog and

. composite sync such as Atari, Commodore

DEMONSTRATABLE Amiga, Acomn Archimedes & BBC. Measures
APPLICATION! only 13.5° x 12° x 11". Also works as quality TV with our HGB

Telebox. Good used condition. 90 day guarantee. Only..£125 (E)

BBC Model B type computer on a board. A major purchase ME as above for PC EGA standard... €145 (E)

allows us to offer you the PROFESSIONAL version of the BBC K

computer at a parts only price. Used as a front end graphics
system on large networked systems the architecture of the BBC
board has so many similarities to the regular BBC model B that

Brand new Centronic 14° monitor for IBM'PC and compatibles
at a lower than ever price! Completely CGA equivalent. Hi-res
Mitsubishi 0.42 dot pitch giving 669 x 507 pixels. Big 28 Mhz
bandwidth. A super monitor in attractive style moulded case.Full

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

MAIL ORDER ‘& OFFICES
Open Mon-Fri 9.00-5.30

Upper Norwood.
London SE19 3XF.

All prices for UK Maintand. UK customers add 17.5% VAT to TOTAL order amount. Minimum order £10. PO orders from Go
welcome-minimum account order £30. Carrage charges (A)=£2.00. (A1)=£3.75. (B)=£5.50. (C)=£8.50. (D)=£11.50. (E)=£14.00 (F)=£18.00 (G)=Call . Scotiand surcharye: call.
All goods supplied subject to our standard Conditions of Sale and unless otherwise stated guaranteed for 90 days. All guarantees on a retum 1o base basis.Rights reserved to
change prices & specifications without prior notice. Orders subject to stock. Quotations willingly given for higher quantities than those stated. Bulk surplus always wanted for cash.

we are sure that with a bit of experimentation and ingenuity many
useful applications will be found for this board!l it is supplied . B ible. High
complete with a connector panel which brings all the 1/O to 'D’ :‘_‘E;hycg:egjp,:gﬂ Zfl;lycﬁar:tz?jm\:i?h :go
and BNC type connectors - all you have to do is provide +5 and day guarantee. In an aftractive two tone
t12v DC. The APM consists of a single PCB with most major (ipped grey plastic case measuring 15°L x
ic's socketed. The ic's are 100 numerous fo list but include a 13+ y 12°H. The front cosmetic bezel has
6502, RAM and an SAA5050 teletext chip. Three 27128 pagn removed for contractual R
EPROMS contain the custom operating system on which we rgacons. Only......... £69
have no data, On application of DC power the system boots and 20", 22" and 26" AV SPECIALS

provides diagnostic information on the video output. On board Superbly made 'UK manufacture. PIL all solid state colour
DIP switches and jumpers select.the ECONET address and monitors, complete with composite video & sound inputs. Attrac-
enable the four extra EPROM sockets for user software. Appx. live teak style case. Perfect for Schools,Shops,Disco, Clubs.
dims: main board 13° x 10". /O board 14° x 3°. Supplied tested In EXCELLENT iittle used condition with full 30 day guarantee.

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

CALL FOR PRICING ON NTSC VERSIONS!

oniy £2 53 ® Superb-Quality 6 foot 40u
Trio 0-18 vdc bench PSU. 30 amps. New 19" Rack Cabinets|
Massive Reductions

Fujitsu M3041 600 LPM band printer
Virtually New, Ultra Smart!

DEC LS/02 CPU board
Rhode & Schwarz SBUF TV test transmitter
Less Than Half Price!
Top quality 19" rack cabinets made in UK

25-1000mhz. Complete with SBTF2 Modulator
Calcomp 1036 Iar?e drum 3 pen-plotter £ 650

by Optima Enclosures Lid. Units feature
designer, smoked acrylic tockable front

Thurlby LA 1608 logic analyser £ 375

1.5kw 115v 60hz power source 950
door, full height lockable hatf louvered back
door and removabile side panets. Fully ad-

90 day guarantee. Only ......... £129 (E)

£ 470
£2050
£ 150

£6500

LA

€
Anton Pillar 400 Hz 3 phase frequency converter 7SKw - POA
Newton Derby 400 Hz 70 Kw-converter PO.
Nikon PL-2 Projection lens meter/scope
Sekonic SD 150H 18 channel Hybrid recorder
HP 7580A A1 8 pen high speed drum plotter ’ justable internal fixing struts, ready
Kenwood DA-3501 CD tester, laser pickup simulator £ 350 punched for any configuration of equipment mounting pius ready
mounted integral 12 way 13 amp socket switched mains distribu-

BRAND NEW PRINTERS tion strip make these racks some of the most versatile we have
Microtine 183. NLQ 17x17 dot matrix. Full width. ~ £139 (D) ever sold. Racks may be stacked side by side and therefore
Hyundai HDP-920. NLQ 24x18 dot matrix full width. £149 (D) require onty two side panels or stand singly. Overall dimensions
Qume LetterPro 20 daisy. Qume QS-3 interface. £39.95 (D) are 77-1/2°H x 32-1/2°D x 22"W. Order as:
Centronics 152-29 x 7 dot matrix. Full width. £149 (D) Rack 1 Complete with removable side panels.......£275.00 (G)
Centronics 159-4 9 x 7 dot matrix.Serial. 3-1/2" width€ 99 (D) Rack2 Less sidepanels .................. ....£145.00 (G)
rgainsl

LONDON SHOP
Open Mon-Sat 9-5.30
Thursday tiil 9.00pm
215 Whitehorse Lane,

South Norwood,

London, SE25

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

081-679-1888

ALL ENQUIRIES

081:679-4414

Fax- 081-679-1927

Biggin Way,

Schools & Local AL

874

Everyduy with Practical Electronics, December, 1993



o)L W

TRANSFORMERS from

= YINIIES

UK Distributor for

Standard Toroidal Transformers QA LCULA TION

+107 types available from stock

A o
= B

+*Sizes from 15VA to 625VA
*Dual 120v primaries allowing 110/120v
or 220/240v operation

STEEL DISHED
WASHER

OUTER
INSULATION

- Yal|
SECONDARY I [ | NEOPRENE V.
WINDING —{. I | WASHERS % make your way, at your own pace,
INSULATION i 2 through the often imagined fears of
PRIMARY iﬁ\ ———— CORE mathematics, as applied to electronic
WINDING 5= enocaps and electrical engineering matfers.
As far as possible, everything will be
TYPE SERIES | SEC_ | AMS TYPE | SERIES |SEC | RMS .
NO. | VOLTS | CURRENT NO. VOLTS | CURRENT kept on a quite elemenlary level so
15VA | 03010 | 646 125 225VA | 63012 | 12412 | 938
| 03011 | 949 083 63013 | 15415 | 750 that even those readers who are not
£10.68| iz | 122 | 083 £21.04 BT4 188 | 028 taking examinations in this subject
13 1 i 5 o1 gt . q
03014 15:15 843 63016 25:25 450 will find something of interest to them
03015 | 2422 | 034 63017 30430 | 375 i
0016 | 25425 | 030 63018 |35:35 | 321 ana, hopelully, overcome their fears
| 03017 | 30+30 0.25 esozg :g«w 281 by giving them an opportunity to see
N LR g il Fi) how illusionary many of these fears
£12.21 13012 | 12412 | 125 63028 | 110 2.04 aclually are.
13013 | 15415 | 1.00 63029 | 220 1.02
13014 | 18418 | 083 | 63030 | 240 0.93
13015 | 22422 | 068 300VA | 73013 | 15+15 | 10.00
| 13016 | 25425 | 060 73014 | 18418 | 833
= | 13017 | 30430 | 050 £22.94 73015 22422 | 682
SOVA 23010 | 6+6 416 73016 | 25425 | 600
23011 | 9+9 277 73017 30430 | 500
£13.84 23012 | 12412 | 208 73018 | 35:35 | 428
23013 | 15415 | 166 73026 | 40440 | 375
23014 | 18418 1.38 73025 | 45445 333
23015 | 22422 | 113 73033 | 50450 | 3.00
23016 | 25+25 1.00 73028 | 110 272
23017 | 30430 083 73029 | 220 1.36 . : o : A
23028 | 110 0.45 | 73030 (240 | 1.5 Light switches can be difficult to locate in the dark, especially by the young
5%858 | 538 | 853 e 338}9 58158 ‘3:33 and by those who are not as agile as they used to be. This system avoids
WA 006 e £29.57 8016 |38 | 714 switches and operales a light without conscious effort on the part of the
£15.43 3012 | 12012 | 33 83025 | 45445 | 555 user. By making sure that a light comes on when a person gets out of bed,
33013 | 15445 | 266 83033 | 50450 | 5.00 ; ;
SaorafFiac ol i 1525 93042 | 3585 | 454 accidents are.an)/de.d. ) A VR
33015 2§12§ 1.81 gggg 12 12 g ;g; Although this circuit was designed as an automatic night-light it could be
338}9 §O,§0 };22 83030 240 | 208 the basis for numerous automatic control systems in and around the home.
33028 | 110 072 B25VA | 93017 130+30 | 1041
33029 | 220 036 93018 | 35:35 | 892
| 3030 240 | 033 £32.64 | 93026 | 40440 | 781
T20VA | 43010 | b+6 10.00 93025 | 45445 | 694 -
43011 | 949 6.66 93033 50450 | 6.25
£16.45 4012 | 12412 | 500 93042 | 55455 | 568 I
43013 | 15415 | 400 93028 | 110 5.68
43014 | 18418 | 33 93029 | 220 284 i
43015 | 2422 | 272 93030 | 240 260
43016 | 25425 | 240 T,
43017 | 30430 | 200 13.8V DC POWER SUPPLY
33019 R ;&‘] TRANSFORMERS
43855 | 1?5 g 108 8C267 500VA  18+18V £32.64 NiCad cells do not last for ever. Occasionally they develop internal short
| 20 A 97845  675vA 161V £38.06 circuits due to metal whisker growth, but more often their capacity simply
TOVA | 53011 [ 9:9 | 889 fades away due lo the well-known “memory” effect, or plain old age.
£19.04| 302 | 12412 | b =5 Camcorder batferies in particular often fail prematurely due to the use of
ggg}g ;gﬂz g 33‘3 E ‘ relatively high charge and discharge rates. With the ever-increasing
-+ 3 . . . s . .
53016 | 25425 | 320 Prices include VAT and carriage popularity of NiCads, a means of checking remaining storage capacity is
Sl S N highly desirable, this project provides the necessary tests.
5302 | 40440 & 200 i i
53028 | 110 1.45 Qua“"‘y RECES
53029 | 220 072 avaitable on request
53030 | 240 0.66

: EVERYD ]
Write, phone or fax for free Data Pack wiTH PRACTICAL

Jaytee Electronic Services EL TRON‘CS

143 Reculver Road, Herne Bay, Kent CT6 6PL
Telephone: (0227) 375254 Fax: 0227 365104 JANUARY '94 ISSUE ON SALE
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SCHEMATIC DRAWING FOR
WINDOWS

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

Ve

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.

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

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.

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

abcencer

E I e ¢t r o n i c s

876

> 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.
ILLUSTRATOR+ adds netlist generation, bill of
materials etc. and is compatible with most
popular CAD software for DOS & Windows.

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 ASCIl data import facility. Put Simply,
DESIGNER+ is one of the easiest to leam and most
powerful schematics packages available forthe PC.

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.

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

Call us today on 0274 542868 or

fax 0274 481078 for a demo pack.

Combination, multi-copy  and
educational discounts available.

14 Marriner's Drive, Bradford, BD9 4JT.
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MARCT)

(Incorporating East Cornwall Components) Dept. 12

THE MALTINGS, HIGH STREET, WEM,
SHREWSBURY SY4 5EN
Tel: (0939) 232763 (3 lines) or
2 lines). Fax: (0939) 233800

@(0939) 232689 (
P&P NOW £3.00. All prices include V.A.T.

VISIT OUR BRANCHES
_ WALTONS SUPERTRONICS
55A WORCESTER STREET 65 HURST STREET
WOLVERHAMPTON Wv2 4LL BIRMINGHAM B5 4TE
Tel: 0902 22039 Tel: 021 666504
HAVE YOU GOT OUR LATEST

‘94 CATALOGUE
158 PAGES - LOADS OF SPECIAL OFFERS

onLy £2.00 (Inc. pre-paid envelope)

WARNING - This product is for Export only and is NOT
APPROVED for use in the UK. Users are liable to prosecu-
tion under the Wireless Telegraphy Act 1949 (and any
amendments thereto). This condition may apply to other
countries.

ﬁ \-'c
TIE CLIP MICROPHONE SYSTEM
A portable diversity receiver with tone squelch
and noise reduction circuitry. The antenna
A-B indicators indicate the switch in channels
as the performer moves about. The Belt-clip
transmitter has an intermediate mute position
on the on/off switch to eliminate switch-on
pop. Output from the receiver is via a 6.35mm
unbalanced socket. Note: the receiver is 12V
AC powered. Recommended power supply
P007D.

Receiver: Frequency: 174.1, 174.5, 174.8MHz, Frequency
response 30H: to 18KHz, S/N ratio, 100dB, RF sepsitiviry
15dB at S|N 60dB, De-emphasis:-50y sec, Power: 12V DC.

Transmitter: Frequency response: 30Hz to 18KHz, RF

power: 2mW, Modulution: FM 15KHz,-Spurious emissions:
45dB, Power. 9V DC batiery (not supplied).

ORDER CODE: G205A

ONLY £245.00

j 9.95MHz, SW4: 11.45 to 12.23MHz, SW5; 13.40 to 14.15MHz, SW6:
" 26.95MHz. Power: 6V DC (4 x AA batteries). Dimensions: 196 x 35 x

v, fo
EXTRA SPECIAL CHRISTMA_S OFFER!

!

: BAND RECEIVER

Price

£17.50

I NORMALLY
£21.50

WHILE
STOCKS
LAST

OFFER CLOSES
DEC. 25.

A compact 12 Band Receiver covering FM, MW, LW and 9 Short
Wave bands. A built-in bar antenna receives the MW and LW
transmissions and the telescopic rod antenna receives FM and SW
transmissions. An additional 20ft. wire antenna is provided to
improve SW reception. The tuning LED lights when a strong signal
is ‘present. Wave band selection, tone and volume is by slider
control.

Frequency coverage: FM: 88 to 108MHz, MW: 530 to 1620kHz, LW: 150
to 270kHz, SW1: 5.85 to 6.23MHz, SW2: 6.95 to 7.42MHz, SW3: 9.45 to.

SW7: 17.35 to 18.35MHz, SW8: 20.80 to 22.15MHz, SW9: 24.95 to

123MHz.
= A Order Cade B118D
1 e’ - Y Jo Isa-a—
[ A=nmr = / J
e Ry
13A Fused 4-Way Extension Lead 3 metres. 13A 4-Way Socket with Neon Indicatog;
Order Code: ELEC/MS/4LP Fused to BS 1363/A
Price1+£5.99. 10+ £5.00 Order Code: ELEC/MS/4F
AD RA »

A range of Nickel Cadmium batteries that will replace dry cell -
batteries. Capable of being recharged some 1000 times they £é&#
are very economical in all applications.
*When possible Hitachi brand will be
supplied.

(We offer a suitable charger for these
Ni-Cads at the end of this section).

METAL DETECTOR - Y(090A

Easy to use lightweight, well balanced metal

detector. Detects gold, silver or copper coins |

and other metal objects through earth, sand or
rocky soil.

Features:

B On/Off Volume control

8@ Tuning control for sensitivity adjustment

B VU meter

B Headphone socket

M Telescopic non-corrosive shaft

‘B 8” waterproof and shock resistor search coil
Length closed: 630mm, - Length extended:
940mm, Power supply. 9V DC (PP3), Weight:

1.2kg. -
‘ilﬂORDER CODE: Y090A
ONLY £69.99

&

Type Volt Ah Order Code  Price
1+ 10+ 100+
AAA 1.2V 180mAh BAT/AAA £160 f£140 £1.15
AA 1.2V 500mAh BAT/AA £1.00 90p 70p
AA 1.2V 650mAh BAT/A650 £1.60 £1.40 £1.15
Cc 1.2V 1.2Ah BAT/C £1.99 £1.79 £1.40
Cc 1.2V 2.0Ah BAT/C1 £f265 £240 £1.99
D 1.2V 1.2Ah BAT/D £215 £1,90 £1.50
D 1.2V 4.0Ah BAT/D1 £5.95 f£530 £4.25
RES3 9V  110mAh BATPP3 f4.75 £425 £389
METAL DETECTOR - ‘ Sty

e

Lightweight, compact metal et e seaonls’ | L

Detector with 6in. diameter NI-CAD BATTERY CHARGER

search coil for locating coins,
artefacts, jewellery and metal
objects. Double moulded plas-
tic handle houses finger tip
controls for sensor tuning and
dynamic foudspeaker sounds
'on detection..

Length closed: 550mm, Length
extended: 880mm, Power sup-
ply: 9V DC (PP3), Weight:
0.75kg.

ORDER CODE: Y090

ONLY £22.99

Capable of charging 4 x AAA, AA, C

or D sizes, 2 x PP3. White in colour,

free-standing unit with LED ‘Charg-

ing’ indicators. A built-in tester is

provided for 1.5V batteries.

Power 240V AC. Dimensions: 180 x 85

x 50mm.

Order Code: BAT/CHARGE/UNI/B
Price 1+ £4.99 10+ £4.75

OLDER 18 & WG
500gmREEL

1+

£4.95

£4.99

10+
£4.70
£4.75

18SWG 500G
22SWG 500G

Everyday with Practical Electronics, December, 1993
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— [ BREADBOARDS - CAPACITORS — SOLAR CELLS - W
- =] — = = s =_,2= ] SOLAR CELL 2 volt 150mA max, size 60 x 100mm £1.35 each 5 for £6
— = i P T b—1 N — o= BNC SOCKETS 50 ohm single hoie fixing 50p each 10 for £4.00
SEES 'SSRBE E . EpE ins = = MERCURY TILT SWITCH BREADBOARD
- . — — -—— o & oS ow o —
STEEsE S === = EtE=mEsE = Standard on/off £1.00 each 173 X 65mm B40TP £5.25 each
s e e Dma . S N o T v e e T el 4 Contact {Directional) £1.50 each TEXTOOL ZIF SOCKET
e e S S —— So— — —— oo Sm— PIEZO VIBRATION SENSOR 28 pin zero insertion socket £5.95 each
with data sheet £1.00 each
ELEC TRONIC COMPONENTS 6 VOLT NI-CAD PACK 5AA NI-CADS, fast charge type £3.95

. = - : i CAPACITOR 10,000 mfd 25 volt with fixing clip 60p each
PROJECT BOXES A range of high quality boxes moulded in black high impact ABS, EPROMS 27C256 — 30 27C512 - 25. Once programmed but never used eprom.
easily drilled or punched to produﬁe a professional looking end product Mounted on a plastic carrier, can easity be removed from the carrier or used with a

TYPE w L PRICE low insertion force socket.

$i 75 53 gg 50;; 27C256 £1.00 each 6 for £5.00 27C512 £1.20 each 5 for £5.00
111 -5 0. Suitable low insertion force socket 28 pin 40p each 3for £1.00

MB1 79 61 40 £1.35 ACORYETAL OSCILI;IL‘EORS MULTITURN PRESETS 20mm RECT, 500R, 1K, 5K, 10K, 20K, 50K, 100K 1MO.

MB2 100 76 41 £1.47 U mhz 40p each, 3for £1.00

MB3 118 98 45 €1.7 7.5 mhz £1.50 each CAR CIGAR LIGHTER ADAPTER (DUAL SIZE)

MB4 216 130 85 £5.19 12.0 mhz OR mounted on two metres of cable £2.00 each

MB5 150 100 60 £2.35 18.432 mhz 4FOR 100db PIEZO SOUNDER _

MB6 220 150 64 £3.95 33.33 mh £5.00 2KHz note, 3-12V d.c. 40Ma, 45mm dia. x 26mm £1.76 each

MB7 177 120 83 £3.42 38 ks - VIBRATION SENSITIVE ALARM BOARD WITH PIEZO SOUNDER

MB8 150 80 50 £2.22 ) 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

All sizes are in millimetres
MICRO SWITCH rolter arm operation spdt40p each
MINJIATURE TOGGLE SWITCHES

spdt 60p each  spdt3 position c/oft 70p each i £4.96 pai
dpdt 70p each dpdt 3 position c/oft 80p each WOU ing. -96 pair
spdt biased 60p each  spdt3 position c/off biased both ways 70p each RECHA;‘%ESB%AEHBATTERIE? 02 each C (HP11) 1200 mAH gg‘; e
dpdt 3 position c/off biased one way g0p each AA(HP7)600m gUACLTS (HP11) 1200 m .29 each
D (HP2) 1200 mAH £2.40 each PP3 8.4V 100 mAH £4.77 each

MINIATURE PUSH TO MAKE SWITCH
DIL RELAYS 5 volt dp/changeover
12 voltdp/changeover
RELAY 10 amp contacts sp/changeover 12 volt coil
CAR HORN RELAY in metal can with fixing lug,
s/pole on 10 amp contacts  £1.00 each 6 for £5.00
20 AMP RELAY dp on 12 voltcoil
£1.50 each 4 for £5.00
REED RELAY 12 voit 50p each 10 for £4.00
240 VOLT AC RELAY. 3-pole c/o0 10 amp
contacts £1.50 edch 4 for £5.00

SEMICONDUCTORS - TRANSISTORS - ICS - DIODES - REGULATORS - ETC
VOLTAGE REGULATORS

50p each F| QURESCENT LIGHT INVERTOR. Drives an 8 watt tube directly from 6V d.c. Data

60p 10 for £5.00 gypplied £4.50 each
80p 10 for £6.00
£1.20 each

‘D’ CONNECTORS
plug socket cover
9pin 30p 30p
15pin  40p 40p 35p

: BO1 S.P.on 4for £1.00
25pin  S0p  5Sop 40P BO2 D.P. on 3 foy £1.00

BO3 3 x D.P. 3 pos, centre oft
BOO4 DIL SWITCHES 4-way S.P. on 3 for £1.00
BOOS5 DIL SWITCHES 8-way S.P. on 2 for £1.00

£1.00 BARGAIN PACKS

35p SUB-MINIATURE TOGGLE SWITCHES
P.C.B. Mounting

BOO6 DIL SWITCHES 12-way 90° sp on 2 for £1.00
1.amp 7805/7812/7815 all 33p each. 7905/7912/7915 all 39p each SPECIAL OFFER BOO7 12 x PP3 BATTERY SNAPS
2 amp 78505/785212 54p each PROJECT BOX BOOS 1x CAPACITOR 1FARAD 5.5 VOLT 20mm dia. x 7mm high
100mA 78L05/78412/78L15 all 26p each. 79L05/79L12/79L15 all 29p each In white BOO9 INSTRUMENT KNOBS (0.25" SHAFT) High quality grey plastic knob, collet
Adjustable LM317T 47p each. LM723 29p each, L200 £1.28 each highi ABS fixing 15mm dia, 5 for £1.00
Transistors TIP2955 70p each, TIP 3055 70p each igh impact BO10 as above but 29mm dia, 3 for £1.00
2N3053 29p each, 2N3055 70p each, 2N4403 28p each, 2N3819 40p each 50 x 70 x 25mm BO11 4x MAGNETIC EARPIECE 8 ohm with 3.5mm plug
MICRO IC’S -Z80A CPU £1.20; Z80A P10 £1.50; Z80B SI0-1£4.00 60p each 10 for £5.00 BO12 4 x 28-WAY TURNED PN DIL SOCKET
BO13 15 x 12 VOLT WIRE-ENDED LAMPS

OPTO DEVICES - LEDS -ETC
5mm rnd red/yellow/green/amber 10p each 12 for £1.00 any mix
5mm rnd high brightness red/green 20p each 6 for £1.00 any mix
5mm rnd flashing red 60p each, yetlow/green 70p each
5mm rnd bi-colour 35p each, tri-colour 45p each
LED mounted in chrome bezet red, yellow or green 30p each, 4 for £1
' ED mounted in a black bezel red only 25p each, 5 for £1.00
PLASTIC BEZEL for 5mm rnd leds 10 for 40p

BO14 8 x 2 PIN DIN PLUGS screw terminal connection

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

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

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

BO18 5x 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 Honeywell(no'info}

High brightness bi-colour l.e.d., rectangular, red/green, two leads 40p each

) RESET TIMER PCB
Gives a timed relay ciosure 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 oft +ve or — ve trigger* timed relay contacts. £4.96
ALARM CONTROL UNIT

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

Facilities: — Normally closed ioop for pir sensors, door/window contacts etc. Normaliy
open loop for pressure mats. 24-hour loop for personal attack button Visual indication
that the system is operational. ~ .

Automatic entry/exit delay. SIREN

Automatic system reset. 12 voltdc for external use 115db £8.95
Alarm output cmos logic level.

PRICE COMPLETE WITH FULL INSTRUCTIONS .7 . £8.95

SUB-MINIATURE PASSIVE INFRA-RED SENSOR &

ONLY £5.95

Brand new passive infra-red sensor,

measures only 33mmW x 24mmH x 29mmD.

Logic level output. Full data and application A

notes supplied.

EX INSTALLATION SENSORS tested working.

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

and tamper protection. 12 volt dc supply required £8.50 each

Type 2. As above but a smaller unit 123 x 62 x 50mm £11.75 each

Type 3. Ceiling mounting passive, infra red sensor 360° detection, 12V.d.c. supply relay

output, tamper circuit and pulse count option. Data supplied. £15.70 each
DOOR/WINDOW CONTACTS Please note. There may be variations in the size

Surface or flush mounting, white of the above passive infra red sensors depend-

£1.10each| ing on stock at the time of ordering. But the unit

. JUNCTION BOX will certainly be within the stated sizes.

white 6 way 60p

DUAL TECH SENSOR Microwave and passive infra-red combined. Separate led indica-

tion for each function. Measures 120 x 75 x 50mm. 12 volt d.c. supply, Relay output.

Tamper protection. £29.95each

ALARM CONTROL PANEL ST3000

*Wire free alarm control panel, detectors communicate with the

panel by means of radio transmitters*. Speech synthesis 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
mats etc. £17.63

BO22 4 x CONSTANT CURRENT LED 5mm round, red 2-18V d.c. or a.c. nominal
14mA
B0O23 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
B0O29 12 x BC337 Transistor
BO30 4 x LM317T Variable regulator mounted on a small heatsink
BO31 2 x MAN6610 2 digit 0.6' 7 segment display Com anode, amber
BO32 3 x PHONO TO PHONO LEAD 63cm long
BO33 15x 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 |EC Panel Mounting Mains Plug Snap fix
BO36 5 x ASSORTED PIEZO TRANSDUCERS
BO37 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 mid 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)
BOA45 2 x TRIACS 800 voit 8 amp
BO46 12 x BC213L Transistor
BO47 12 x.MIN SLIDE SWITCH dpdt .
BO48 15 x MIN CERMET TRIMMER POTS (good range of values)
BO49 1 x PCB WIiTH TWO LARGE LEDS 15mm square, pne red and one green
BOS0 1 x 12V DC RELAY 4-pole c/o with plug in base
BO51 4 x LM324 quad op-amps
BO52 4 x 555 Timer
BOS53 5x 741 op-amp
BOS54 25 x iIN4CO1 diode
BOS55 20 x IN4007 diode
BO56 1x SLOTTED OPTO L4
BO57 1x DACO8 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.
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Please make cheques and postal orders payable to Mailtech.
All prices include VAT.
Please add 75p postage to all orders.

At the moment it is not possible to have a full telephone answering
service. But we will have the phone definitely manned on Tuesdays,
Wednesdays and Thursdays between 10am and 4pm.

Dept EE, Mailtech
PO Box 16 Ludlow

Shropshire SY8 4aNA
Tel: 058 474475
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SOME GREAT AUDIO/VIDEO EQUIPMENT AT

ama ZInN

VM516 Stereo Video Mixer

Desk type video sound mixer with enhancer. Allows
seperate smooth adjustment and mixing of original
video sound with 3 external sources (mic, cassette
etc). Master output control. Also continuously

adjustable slider corrects video signal when copying.

£39.s

Supplied with 12V mains adaptor
Our Special Low Price:

hama - one of the
largest manufacturers of
video and camcorder
accessories, providing
the amateur and
semi-professional with
high quality
state-of-the-art
technology. Full details
(4 pages) of new
products in our 1994
Catalogue - items listed
here are only available
until stocks are
exhausted. Order soon/

e ———————
JUST ARRIVED
Large qty of
software on 38.5"
disks - as 'given
away' on covers of
computer mags -
mainly for PC's and
Amigas. Most disks
ONLY £1

"List Price £179.99
AV140 Audio/Video Processor

Corrects video colour signals during copying. Variable
colour intensity and contrast. 2 Scart in/outputs; 3rd
Scart mon/VCR skt; Aux audio in and mic input, too.
Makes & corrects two copies simultaneously!

Our Special Low Price: £79.95

N— £459.99
AV144 Audio/Video Processor

The ultimate processor - excellent spec, will handle

phono and tape/tuner. Outputs for headphones and
to amplifier. Freq Res 20-20000Hz, S/N ratio >55dB.

Supplied with 9V mains adaptor
£44 o5

Our Special Low Price:

Casio Audio

MacMillan

equipment.

SM507 Stereo Mixer
Big brother of SM502 - this one has all the facilities of
the above mixer + twin VU meters and an additional
record/replay DIN socket. As can be seen from the

inset pic, the socketry on
£69.05

Why not

year,

Special Offers,

SM502 Stereo Mixer I994 GATALOG"E
4 Channel audio mixer with inputs for mic, mag/cer

172 Pages of Regular Lines +
24 Bargain List Pages

n“T NnW' ' Our Special Low Price:£1 99.95
o0

Many New Lines including
Products;
Hama Video mixers, lenses
and accessories; Scanners
& accessories; Books from
Butterworths, McGraw-Hill,
and Haynes;
CD's; Big selection of CD

ROM's;  Single
Computer; + our
enormous range

electronic components and

* All for just £2.00!!

become a
Subscriber? For just £6 a
we'll send you a .
monthly newsletter with (supplied) FREE OHP set - 10 sheets + 2 x 4 colour
details of all our latest pen sets
exclusive
deals, competitions, gifts
and extra discounts

S-VHS & Hi-8. Fitted with a variety of sockets. 5 video,
3 audio inputs; 5 mixed outputs + headphone
monitoring. Contrast, Colour sat, Contour controls,
7.7Mhz video bandwidth, resolution >430 lines;
30-25,000Hz audio freq res. Auto noise suppression.
12V PSU supplied.

Board
usual A
of A W

HAN101 Graphic Writer

Produces tables, bar & linear graphs, pie charts - 18
fonts in 9 type sizes (8-75 char. per line). Prints on
paper or clear film. Ideal for producing OHP
transparencies in up to 4 colours! Compact -
320x260x60mm. Uses 4xD cells, or mains adaptor

List Price £299 |
Our Special Low Price: £9 9

the rear is excellent.
Our Special Low Price:
All prices in }his ad include VAT, P&P £3.00 per order (£9:50
3 welooma. min voica aharge £15. bayment s accepted vy GREENWED
cheque, PO, cash (inc foreign cumency banknotes), book ELECTHONIG
PVISA | siocks - s e open rom 5.5.30 MorSat. Come mma e\ Suiuai

27D PARK ROAD, SOUTHAMPTON, SO1 3TB

Everyday with Practical Electronics, December, 1993

Due fo a massive increasa in business, we've now instalied some extra facilities on new numbers;|

SALES & GENERAL ENQUIRIES: 0703 236363
TECHNICAL QUERIES: 0703 325999; ACCOUNTS: 0703
231003; FAX (ALLDEPTS) O7 03 236307
FaxOnDemand - A new service from Greenwf?ld to r?place our BBS.
Masses of information, details of latest offers, all faxed to you
automatically. By using the touch tone keys on your fax machine, you will
be guided through a menu and be able to’select the information you want

e mumbertor this sevieen 0703 236315
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BARGAINS GALORE

MOTORS - BATTERY 1-12V
3DIFFERENT MODEL MOTORS, £1, Order Ref. 35.
SPIN TO START 3V DC MOTORS for model aircraft etc. 5
for £1, Order Ref. 134,
CASSETTE MOTOR 1512V, powerful, speed increases
with voltage, £1, Order Ref. 224.
MINI CASSETTE MOTOR, 6-3V working, £1, Order Ret. 944.
HIGH EFFICIENCY MOTOR for solar cell working, £1,
Order Ref. 643.
12V MOTOR, ex BSR record player, £1, Otder Ref. 687.
9V CASSETTE MOTOR, brushless, £1.50, Order Ref.
1.5P14.
1/10HP 12V DC MOTOR, Smiths, £4, Order Ref. 4P22.
1/8HP 12V MOTOR, Smiths, £6, Order Ref. 6P1.
1/6HP 12V MOTOR, Smiths, £8, Order Ref. 8P14.
1/3HP MOTOR, (Sinclair C5), £15, Order Ref. 15P8.

MAINS MOTORS WITH GEARBOXES
SRPM 60W, £5, Order Ref. 5P54.
40RPM 100W, £6, Order Ref. 6P21.
S0RPM 60W, £5, Order Ref. 5SP168.
60RPM 60W, £5, Order Ref. 5P171.
110RPM 60W, £5, Order Ref. 5P172.
150RPM 60W, Order Ref. 5P169.
200RPM 60W, £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.
1 REV 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.
15RPM 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 Ret. 750.

MAINS MOTORS
% STACK MOTOR with 4" spindle, £1, Order Ref. 85.
MOTOR 1% " STACK with good length spindle from
each side, £2, Order Ref. 2P55.
MOTOR 14" STACK with 4” long spindle, £2, Order
Ref. 2P203.
MOTOR BY CROMPTON -06HP but little soiled, £3,
Order Ref. 3P4.
JAP MADE PRECISION MOTOR batanced rotor re-
versibie, 1500rpm, £2, Order Ref. 2P12.
TAPE MOTOR BY EMI, 2 speed & reversible, £2, Order
Ref. 2P70.
sHP 1000RPM, £8, Order Ref. 8P7.

MOTORS -~ STEPPER
MINI 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. 5P81.

LOUDSPEAKERS
2" ROUND 50 OHM COIL AW, 2 for £1, Order Ref. 908.
2% " 8 OHM, 2 for £1, Order Ref. 454.
24" 35 OHM, 2 for £1, Order Ref. 514.
3% " 8 OHM, 2 for £1, Order Ref. 682.
6% " 4 OHM WITH TWEETER, £1, Order Ref. 895.
6%" 6 OHM, £1, Order Ref. 896.
6% " 8 OHM WITH TWEETER, £1, Order Ref. 897.
6" x 4”4 OHM, £1, Order Ref. 242.
5" x 5”15 OHM, £1, Order Ref. 906.
5" x 3”16 OHM, £1, Order Ref. 725.
7" % 4”16 OHM, 2 for £1, Order Ref. 684.
8”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 62" 10W 4 OHM, £2, Order Ref. 2P27.
HORN SPEAKER, 4" 8 OHM, £3, Order Ret. 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. 5P141.
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, £15, 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
6” ELECTROSTATIC MONITOR TUBE, ref. SE5J31,
£10, Order Ref. 10P104.
MINI SCOPE TUBE face size, 2" x 2%", electrostatic
3V heater, 1KV, in mu metal shield, £10, Order Ref.
10P73.

BATTERY QUICK CHARGER, into a flat battery the
charging rate would be 8-10A, this would fall away to
about 5A as the battery charges up or it can be
switched to a lower rate. Complete kit includes mains
transformer, rectifier, capacitor, switch and metal
case, £7.50, Order Ref. 7.5P20.

200W MAINS TRANSFORMER, secondary voltages
8V-0-8V, so you could have 16V at 12A or 8V at 25A.
Could be ideal for car starter charger, soil heating,
spot welding, carbon rod welding or driving high
powered amplifiers etc. £15, Order Ref. 15P1.

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. Speciai snip price of £12. Order
Ref. 12P19.

500V INSULATION TESTER, we still have a few perfect
BT bridge meggers, £45, Retl. 45P2, aiso we still have
some slightly imperfect but quite repairable. Faults
would be perhaps bad case, battery cover missing,
terminals broken, no one would have al! these faults
butcould have one or two, £25, Order Ref. 25P15.

MINI TRANSFORMER, mini construction and resin
filled, PCB mounting. Two versions, one with 2 x 15V
secondaries, each rated at -75vA, Order Ref. 937,
other with 2 x 18V secondaries, each rated at -7vA,
Order Ref. 941, £1 each.

12V-0-12V 6VA 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 well insulated 2-
core lead terminating with insulated push on tags, £3,
Order Ref. 3P152, Ditto but 5A, £4, Order Ref. 4P69.
DON'T LET IT OVERFLOW, be it bath, sink, cellar,
sump or any other thing that could flood. This device
will tell you when the water has risen to the pre-set
level. Adjustable over quite a useful range. Neatly
cased for wall mounting, ready to work when battery
fitted, £3, Order Ref. 3P156.

DIGITAL MULTI TESTER MG3800, singie switching
covers 30 ranges including 20A AC and DC, 10 MEG
input impedence, 3% LCD display. Compléte with
lead. Currently advertised by many dealers at neariy
£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, resis-
tance 0-1meg-ohm, decibels 20 56dB. Fitted diode
protection, overali size 90 x 60 x 30mm. Complete
with test prods, £7.50, Order Ref. 7.5P8.

LCD CLOCK MODULE, 15V 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.

ULTRA SONIC TRANSDUCERS, 2 metal cased units,
one transmits one receives. Built to operate around
40kH2,£1.50 the pair, Order Ref. 1-5P4.

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 Ref. 7.5P5 and a 250W
torroidal isolation, £10, Order Ref. 10P97.

MINI MONO AMP, on pcb. Size 4" x 2" with front
pane!l 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 9V. 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 756mA
and 6-3V at 3A, £5, Order Ref. 5P167.

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

PCB DRILLS, 12 assorted sizes between 75 and
1-5mm, €1 the tot, 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 simplé 12V translator circuit, £1, Order Ref. 918.

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 1-5A, —12V 1-5A, £5, 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, 251V 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 uniess stated)

4-5V DC 150mA, £1, Order Ref. 104.
5V DC 2'%A psu with filtering & volt reguiation,
uncased, £4, Order Ref. 4P63.
6V DC 700mA, £1, Order Ref. 103.
6V DC 200mA output in 13A case, £2, Order Ref.
2P112.
6-12V DC for models with switch to vary voltage
and reverse polarity, £2, Order Ref. 2P3.
9V 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 fiitered & 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. 16P§.
SINCLAIR MICROVISION PSU, £5, 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
£15, Order Ref. 15P16, or in larger case to house
tube as well, £18, Order Ref. 18P2.
THE LARGER UNIT, made up, tested and ready
to use, complete with laser tube, £69, Order Ref.
69P1.

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.
12 TUBULAR HEATER, slightly storage soiled, £6,
Order Ref. 6P31. .
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

SUPPLIESLTD
Pilgrim Works (Dept. E.E.)
Stairbridge Lane,

Boliney,
Sussex RH17 5PA

Telephone: 0444 881965
(Also fax but phone first)
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EASY-PC, SCHEMATIC and PCB CAD

Over 17,000 Installations “BRITISH

in 70 Countries World-wide! DESIGN
R :- PC/XT/IAT/

2;675332/ 486 with ML

Hercules, CGA, EGA
or VGA display and
many DOS emulations.

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

¢ Provides full Surface
Mount support.

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

e Tech Support - free. I F

e Superbly easy to use. F o

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

Electronic Designs Right First Time?

Ask for our fully functional Integrated Demo

Integrated Electronics CAD

-y —, Affordable Electronics CAD

—— e a2 s
ﬁrﬁL [[Il] | EASY-PC: Low cost, entry level PCBand | $195.00 £98.00

Capture and PCB CAD. Links directly
to ANALYSER lIl and PULSAR.

j—ﬁ ! Schematic CAp,

B Schematic Capture | ‘L | "Easv.pc professional Schematic | $375.00 | £195.00

wInT e wa

| PULSAR: Low cost Digital Circuit $195.00 £98.00
Simulator ~_1 500 gate capacity.

'PULSAR Professional: Digital Ciccuit | $375.00 | £195.00

Analogue | : ;
Simulator ~ 50,000 gate capacity.

———— | ANALYSER Ili: Low cost Linear $195.00 £98.00
= Analogue Circuit Simulator
~ 130 node capability

i— 7 &Digital |
= =z|Simulation|

s -

ANALYSER lli Professional: Linear $375.00 £195.00
Analogue Circuit Simulator
~ 750 node ca_p_ability.

Z-MATCH for Windows: NEVVV\ﬁndows $475.00 £245.00
Smith-Chart program for RF
Engineers .

We operate a no penalty upgrade policy. You can USS$ prices Sterling £
a upgradeqlan{lin;}el; flfheprole_ssio_nal versionofa imcltug;i/?sg’ prigle; -1
program just for the difference in price. an ng. exclude
For Less than £400/$775! |~
For full information, Write, Phone or Fax:- e TECHNICAL SUPPORT FREE FOR LIFE!
¢ PROGRAMS NOT COPY PROTECTED.
Number One Systems Ltd. e SPECIAL PRICES FOR EDUCATION.

REF: EVD, HARDING WAY, ST.IVES, HUNTINGDON, CAMBS, ENGLAND, PE17 4WR.
Telephone: 0480 461778 (7 lines) Fax: 0480 494042
International: +44 -480-461778, Fax:+44-480-494042 ACCESS, AMEX, MASTERCARD, VISA Welcome.
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orIM C & patibles...

Lo cost data acuisitin f

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 is a manual giving
full details of the hardware and software. All software supplied on 3.5" disk.

= Software selectable single
ADC-16 ended or differential inputs

Resolution programmable
% between 8 and 16 bits + sign

+2.5Vinputrange

N 5V reference output
\ Connaects to serial port

Includes PicoScope software Includes PicoLog software
£49} £99

PiCOSCOpe 'Virtual instrument' software
= EEa —— Packagetforthe ADC-10, ADC-

== /| [\[/\ [\ /\| 11andaDC-12.
1 J» |/ | Storage oscilloscope with

Up to 24kHz samplingrate from &
a g86/33MHz machige

0-5V Inputrange

BNC input connector allows
use of standard scope probes

30Voverload protection
Parallel port connection

, 8 Channel 16 bit + sign ADC

15K samples per second
0-2.5V Input range
Digital output

D25 inputconnector
30V overload protection

ADC-11

Parallel port connection trigger and timebase. Traces
Includes both PicoScope and . -! can be printed and saved.
PicoLog software ] Muttiple meters onscreen. Real

Scope, voltmeter, e spectrumanalysis.
spectrumanalyser

11 Channel 10 bit ADC £7 5

Collectsamples from1 permsto
one per day. Scale samples
. linearly, by equation orbytable

-| look-up. Graphical (against
Bt time or XY) andtext reports can

Up to 18kHz sampling rate
0-5V Input range

BNC input connector allows
\ use of standard scope probes

30Voverload protection

Parallelportconnection . be displayed, printed or
Includes both PicoScope and exported.
PicoLog software “Advanceddata Picologisalsoavailableforthe

Single Channel 12 bit ADC

£85)

logging software ADC-10: callfor details.

Typical application | ADC-11 | ADC-12 [ ADC-16Y: PICOBENEFITS
Ssgllbicom : : ! : v 5 - @30 day no quibble
oftmeter T8 i
Spectrumanalyser ) ® ® : money back policy
“Audio sampling ) M) i3 @ Full 1 yearguarantee
~ Chartrecorder emulation ® ® & @ 1yearsfreesoftware
Temperature measurement’ @ [ e ' e & upgrades
Pressuremeasurement | @ ® ® ' o i v
Chromatography o | @ Freetechnical support
Automotive monitoring ) ® = OFreeusernewsletter
Medlca_l research e . J ] § ® Samedaydispatch
 Education [ ] ® ® ® <Y

Pic Technolo L. Broadway House, 14 1 S'eo ,riC.CB J. a
TEL: 0954-211716 FAX: 0954-211880
: . o S

orderin, tion, da

e
VISA
(—

882 Everyday with Practical Electronics, December, 1993



VELLEMAN KITS

250W 12V DC and 24V DC TO 230Vac
INVERTERS

O LIGHTWEIGHT, PORTABLE DESIGN

O AUTOMATIC SHUTDOWN

QO SHORT CIRCUIT AND OVERLOAD
PROTECTION

Two very useful compact 12V and 24V car battery
to mains inverters. The inverters are lightweight
(1.4kg), making it easier to travel with, have a
continuous power of 250W (500W peak output},
and crystal controlled 50Hz modified sine wave
output frequency. Additional features include
automatic shut-off, if battery is too weak, short
circuit and overload protection, and protection
against inversion of battery polarity. 100Vac 60Hz
output at 150W is also achievable with
modification. Supplied with a pair of heavy-duty
croc-clips, cable 30A fuse, and black anodised

aluminium housing.
£109.50 £109.50 |
/.K3507(I V), K3509(24V)

400W MONO/STEREO AMPLIFIER

O UNIVERSAL, SOLID AND COMPACT

O OVERLOAD AND SHORT CIRCUIT
PROTECTED

O IDEAL FOR USE IN THE CAR WITH THE
IN-CAR AMPLIFIER POWER SUPPLY
(K3508)

A universal, solid and compact 400w Mono/Stereo
amplifier offering stereo amplification of 2 x 100W
into 4 ohms, 2 x 75W into 8 ohms and 200W into
8 ohms Bridged-Mono. The ampllifier is overload
and short-circuit protected with thermal and
speaker pop switch On/Off suppression. It may be
used as a built-in module or free-standing in an
enclosure. Complete with
heatsink housing, seif-adhesive
printed panel, components,
PCB and full instructions.

3 CHANNEL SOUND TO LIGHT

A complete three channel sound to light unit to
enable entertaining colours to be added to your
music. Three outputs, high, middle and low tones
have separate. sensitivity adjustment making the
unit compatible with either amplifiers or
tape/cassette decks etc.

Complete with housjng, i Q
components, PCBs, knobs and £34.98
transformers. NB not suitable !(2583

STROBOSCOPE

0 SUITABLE FOR DISCO LIGHTING, FILM
EFFECTS AND EXPERIMENTS

Stroboscope flashing light effect. Suitable for many
applications, for example disco Jighting,
photography, lightning effects for films, making
moving objects appear to be
stationary. Supplied with a
high quality PCB, all
components and fuil
instructions.

for halogen lights.

IN CAR AMPLIFIER POWER SUPPLY

A power supply that allows conventional amplifiers
or amplfication modules to be used in the car,
such as the K4005 400W mono/stereo amplifier.
The advantage of a separate supply module is that
the high current connecting wires to the battery
can be kept short, thus reducing power loss and
the amplifier can be placed close to the
toudspeakers to maintain optimum damping for
excellent bass-frequencies. To avoid interference
the OV output has been
separated from the cars
chassis. The PSU is supplied
with casing.

Prices included VAT (at 17.5%).
Postage and packing £1.40 per order.

The 224 page Cirkit Electronic
Constructors Catalogue has complete
details of all the above kits plus many

more, together with components,
books and test equipment.
Send for your copy today!
£1.90 (+30p p&p)

MORSE DECODER WITH LC-DISPLAY

Everybody who owns a shortwave receiver may
already have tried to decode those mysterious
morse messages. Unfortunately, intensive training
is required to follow experienced signallers or
automatic stations. This
decoder easily-keeps up with
the quickest of signaliers, and
neatly notes everything on the
LCD.

VELLEMAN CATALOGUE

REE!
Just send an
A5 stamped

addressed
envelope.

Cirkit

Park Lane ¢ Broxbourne * Herts e EN10 7NQ
Telephone: Sales (0992)'4441 11 » Enquiries (0992) 441306 ° Fax (0992) 464457

Cirkit Distribution Ltd
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GE

ELECTRONICS ¢ LTD

135 Hunter Street ,
Burton - on - Trent =

‘Staffs. DE14 2ST =miaam

Tel 0283 65435 Fax 46932

All Prices
include V.A.T.
Add £2.00 per
EE138 order p &p

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

E.E. TREASURE HUNTER

P.I. METAL DETECTOR
Magenta’s highty
developed &
acclaimed design.
Quartz crystal
controlled circuit
MOSFET coit drive.
D.C. coupled
amplification. Detects
10p coin at 20 cm.
Full kit includes

PCB, handle, ® KITINC

caseﬁ ” HEADPHONES

b ® EFFICIENT
CMOS DESIGN

® POWERFUL COIL
DRIVE

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

® 190mm SEARCH COIL
® NO ‘GROUND EFFECT

KI5 .. s P £45.95
DIGITAL LCD THERMOSTAT

W R

KIT HIGHLIGHT

DIGITAL CAPACITANCE
METER KIT 493 G

This has been one of Megenta’s best ever ©
kits. It provides clear readings of
capacitance values from a few pF up to
thousands of pF. Itis ideal for beginners
as there is no confusion over the placing ot
the decimal point, and it allows obscurely
marked components to be identified quickly and
easily. Quartz controlled accuracy of 1%, large
ctear 5 digit display and high speed operation
make it a very useful instrument for production
and testing departments. The kit is now supplied
with a punched and printed front panel as well as
the case,-all compaonents and top quality printed
circuit board. When assembled it looks a really
professional job. Far a limited time this kit is of-
fered ata new low price.

PRICE
£39.95

12V EPROM ERASER

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

KIT 79023 cons spossarvies. £28.51
EETREASURE HUNTER

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

KT8 5l ot LT £45.95
INSULATION TESTER

M OS FET VAR |AB LE BEN C H POWE R A reliable and neat electronic tester which checks

SUPPLY 25V 2.6A

Our own high performance design. Variable output
Voltage from O to 25V and Current limit from 0 to 2.5A.
Capable of powering almost anything. Two panel
meters indicate Voltage and Current. Fully protected
against short-circuits. The variable Current limit con-
trol makes this supply ideal for constant current
charging of NICAD cells and batteries. A Power
MOSFET handles the output for exceptional rugged-
ness and reliability. Uses a toroidal mains transformer.

A versatile thermostat using a thermistor probe and

having an l.c.d. display. MIiN/MAX memoaries, -10 K|T 769

to 110 degrees celsius, or can be set to read in

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

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

Covers 1.6 to 30MHz in three bands using modern
miniature plug-in coils. Audio output is via a buiit-
in loudspeaker. Advanced stable design gives ex-
cellent stability, sensitivity and selectivity. Simple
to build battery powered circuit. Receives a vast

FahrenAheiL individually settable upper and lower
switching temperatures allow close control, or altef-
natively allow a wide ‘dead band’ to be set which

with domestic hot water systems. ideal for green-

house ventilation or heating control, aquaria, home ‘from new,y sown areas,
brewing, etc. Mains powered, 10A SPCO relay out-  fruit, vegetable and flower

beds, children’s play areas,
patios etc. This project
produces intense pulises of
ultrasound which deter
visiting animals.

put. Punched and printed case.

KIT 841 ... - tascimis entbbaien - £29.95
4 CHANNEL LIGHT CHASER

A 1000W per channel chaser with Zero Volt Switch

ing, Hard Drive, and full inductive load capability.
Built-in mic. and sophisticated 'Beat Seeker circuit
- chase steps to music, or auto when silent. Variable

speed and mic. sensitivity control, Le.d mimic on @ KIT INCLUDES ALL
COMPONENTS, PCB & CASE

® EFFICIENT 100V
TRANSDUCER OUTPUT

® LOW CURRENT DRAIN
At last an easy to build SUPERHET AM radio KlT Ref 81 2

front panel. Switchable for 3 or 4 channels. P552
output socket. Suits Rope Lights, Pin Spots, Disco,
and Display lighting.

KIT 833, catrryeomrnsrpsrimeenin £32.13
SUPERHET LW MW RADIO

kit. Covers Long and Medium waves. Built in
loudspeaker with 1 Watt output. Excellent sen-

ULTRASONIC PeST SCARER

can result in substantial energy savings when used Keep pets/pests

away

IMEO

AV,
P
[

-2Z200P [-4r-C

~
-

PEsT
' SCARER

® COMPLETELY

INAUDIBLE TO

HUMANS

® UPTO 4 METRES

RANGE

number of stations at-all times of the day.

ICITE7T 8 2, T " i £30.30
DIGITAL COMBINATION LOCK

Digital lock with 12 key keypad. Entering a four
digit code operates a 250V 16A relay. A special
anti-tamper circuit permits the relay board to be
mounted remotely. ldeal car immobiliser, operates
from 12V. Drilled case, brushed aluminium keypad.

KIT 840, ctin siatassvapumnve £19.86

PORTABLE ULTRASONIC
PEST SCARER

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

LIGHT RIDER DISCO LIGHTS

A six channel light driver that scans from left to
right and back continuously. Variable speed con-

sitivity and selectivity provided by ceramic IF fil

ter. Simple alignment and tuning without special |ON|SER

equipment. Supplied with pre-drilled transparent

trol. Up to 500 watts per channel. Housed in a
plastic ‘box for complete safety. Built on a single
printed circuit board.

front panel and dial, for interesting see-through A highly efficient mains powered Negative lon Generator that clears the air by
appearance. neutralising excess positive ions. Many claimed health benefits due to the ioniser K IT 560 ““““““““““““““ £2241
K'T 835 £1 7 1 6 removing dust and pollen from the air and clearing smoke particles. Costs virtually

""""""""""""" : nothing to run and is completely safe in operation. Uses five point emitters. LIGHT RIDER

ACOUSTIC PROBE

AT Ot St B N s benr b b € P o £17.75

9-12VCHASER LIGHTS

A very popular project which picks up vibrations by

means of a contact probe and passes them onto a BAT D ET ECTO R

pair_of headphones or an amplifier. Sounds from  An excellent circuit which reduces uitrasound frequencies between 20 and 100 kHz by adding power transistors it is possible to drive
engines, watches, and speech travelling through  to the normal.(human) audible range. Operating rather like a radio receiver the circuit  filament bulbs for a larger brighter display. Very
walls can be amplified and heard clearly. Useful allows the listner ta tune-in to the ultrasonic frequencies of interest. Listening to Bats  popular with car customisers and modellers. L.e.d.s
for mechanics, instrument engineers, and nosey s fascinating, and it is possible to identity 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.

A low voltage DC powered end-to-end type chaser
that can be set for any number of lights between
3 and 16. The kit is supplied with 16 l.e.d.s but

twinkling effects.

KIT740......ccooiin. W ET9.98 FIUT 814 vicrers rmtrmmasiarsrsi v  raviigdtieiavasbes £21.44 KITH59......coccvviii, £15.58

' HAMEG HM203-7 20 MHz
DUAL TRACE OSCILLOSCOPE
& COMPONENT TESTER

Western Europe's best selling oscilloscope - It is RELI-
ABLE, HIGH PERFORMANCE, & EASY TO USE.
Sharp bright display on 8 x 10cm screen with internal
graticule. A special extra feature is the built-in com-
ponent tester which allows capacitors, resistors, transis-
tors, diodes and many other components to be checked.
The quality of this instrument is outstanding, and is sup-
ported by a two year parts and labour warranty.

If you are buying an gscilloscope - this is the one. - it
costs a fraction mare than some other 20 MHz ‘scopes
but it is far far superior. Suppiied with test probes, mains 1
lead, and manual.

£362.00+£63.35 VAT |.ciudes FREE

‘help. Book & Components £20.88, Book only £2.95

(Cheques must be cleared} Next-day delivery

EDUCATIONAL BOOKS & PACKS

ADVENTURES WITH ELECTRONICS

The classic book by Tom Duncan used throughout
schools. Very well illustrated, idea! first book for age 10
on. No sotdering. Uses an $.DEC breadboard.

Book &Components £28.95, Book only £6.99

FUN WITH ELECTRONICS

An Usborne boak, 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

30 SOLDERLESS BREADBOARD PROJECTS
A more advanced book to follow the others. No soldering.
Circuits cover a wide range of interests.

Book & Components £30.69. Book only £2.95

DC MOTOR/GEARBOXES

Ideal for robots, buggies,
and many other mechanical
projects. Min. plastic gearbox
with 1.5-45vV DC motor. 6
ratios can be setup.

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

STEPPING MOTORS

For computer control via MD35% - standard 48
standard 4 pole unipolar steps perrev....... £12.99
drivers.
MD38
steps per rev..

miniature 48 MD200 - miniature 200
£9.15 stepsperrev......£17.10
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GENT

ELECTRONICS

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 ........cc.coooeoveevrrrrnnnee. £4.00
Components are supplied in packs to keep
ordering simple.

A full MINI LAB consists of ML 1, ML3, ML5,
ML6. These are available at a special

combined price of.........cccccounrrririrrinnnnn £114.99
or lessthe p.cb.
ML2, ML3, ML5, ML6 at................. £104.99

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

KITML1 MINILAB P.CB. + all components
inclusive of breadboard for

Part 1 (Nov. '92)......ccvcmmmremrrrrrenrnnns £49.95
KIT ML2 All Components for Part 1 less

P-Cbecceee s £39.95
KIT ML3 Power Supply components......... £19.95
KIT ML4 Transformer unit..............cc.ccoc...... £21.45

KITML5 L.ED. Voltmeter, signal
generator, audio amplifier and

555 timer............. = W £33.95
KITML6 Logic probe, display, radio
BUNET. ..o £17.95

{Note: batteries not included)
All prices include V.AT. Add £2.00 p&p.

Tel: 0283 65435 Fax: 0283 46932

GENT.

ELECTRONICS §# LTD

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.

MIGE]S TN, S Rl L . £149.95
(Also available less PCB etc. if required).
Full set of reprints........cooeoveevererrrennnee. £4.60

BUILT & TESTED

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

All prices include V.AT. Add £2.00 p&p.
Tel: 0283 65435 Fax: 0283 46932

Everyday with Practical Electronics, December, 1993
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ESRELECTRONIC COMPONENTS

Station Road, Cullercoats, ¢
Tyne & Wear NE304PQ-
Tel. 091 251 4363 Fax. 091 252 2296

74LS-Series 4000 Series TRANSISTORS LINEAR ICs SOLDERING IRONS RF CONNECTORS

74L500  £0.14 4000  £0.17  2N1613  £0.31 8C186 £0.33 BD534 £0.47  CA311E £0.28 Antex Soidering Irons BNC Solder Plug50R  £0.93
741501 £0.14 4001 £0.17  2N1711  £0.26 BC204C £0.72 BD535 £048 CA324 £0.23 M 12 Watt £8.18 BNC Solder Plug 75R  £0.96
741502 £0.14 4002  £0:17  2N1893  £0.29 BC2068 £0.72 BD536 £0.65  CA555 £0.22 C 15Waut £7.87 BNC Crimp Plug50R  £0.68
74LS03  £0.14 4006 £0.32  2N2218A £0.28 BC207C £0.72 BD646 £0.52 CA741CE  £0.18 G 18wWatt £8.41 BNC Crimp Plug 75R £0.68
741504  £0.14 4007  £0.17  2N2213A £0.25 BC208 £0.72 BD648 £0.52 CA747CE  £0.38 CS 17wWaut £8.31 BNC Solder Skt £1.08
741805  £0.14 4008 £0.31  2N2222A €018 BC209A £0.72 BD650 £0.53 CA3046 £0.37 XS 25Watt £8.41 BNC Chassis Skt £0.80
74LS08  £0.14 4009  £0.19  2N2646  £0.80 BC212 £0.08 BD707  £0.42 CA3080 £0.72  ST4Stand £2.97 PL259 5. 2mm £0.68
74LS09  £0.14 4010  £0.23  2N2904A £0.25 BC212L  £0.08 BD8O7  £0.80 CA3130 £0.98  35Watt Gas lron £11.58 PL253 11 mm £0.62
741810  £0.14 4011 £0.16  2N2905A £0.23 BC212LB £0.08 BDX32 £1.78, CA3130E  £0.98 Gascat’ Gas ron £15.26 RND UHF socket £0.68
74LS107 £023 4012 £0.16 2N2907 £0.20 BC213 £0.08 BDX33C £0.49 CA3140 £0.56 Low Cost 15 Watt lron £3.93 SQRUHF S°°k 9' £0.45
7418109 £0.21 4013 £0.17 2N2926  £0.16 BC213LC £0.08 BDX34C £0.50 CA3240 £1.22  Desoider Pump £3.00 ERIGERCERT 0130
741811 £0.17 4014 £0.30 2N3053 £0.27 BC214 £0.08 BDX53C £0.47  ICL7621 £1.70 Antistatic Pump £4.30 Iug fce Fol27
74LS112  £0.21 4015 £0.31  2N3054  £0.90 BC214L  £0.08 BDX54C £0.50 ICM7555 £0.43  22SWG 0.5Kg Soider £7.40 F Plug RG &
74LS113  f£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
748114 £0.21 4017  £0.27 2N3440  £0.50 BC238C £0.09 BF182 £0.31 LM301A  £0.25  1mm 3yds Solder £0.62 N Socket RG8 £1.40
74Ls12  f£014 4018 £027 ;zgggg mgg ecgg?c £0.10 g:} 35 gg‘%u t%asﬁn gg,g; Desolder Braid £0.87 BNC Crimp Pliers £15.60
) 4019 £0.19 £0. BC. £0.13 4 .19 .
Jas 0% 400 €031 2N3OL  £010 BG22  £043 BFI%S €019  Lr3ns £0.41 PCB.EQUIPMENT
74U8125 f0.21 4021  £0.31 2N3705  £0.10 BC261B  £0.24  BF244 £0.35 LM358N  £0.27 UV EXPOSURE UNIT £67.38
7418126 £0.21 4022  £0.32 2N3706  £0.10 BC262B  £0.24  BF257 £0.33  LM377 £2.57 PLASTIC DEVELOPING TRAY £1.35
740813 f01a 4023 £0.16 2N3771 £1.44 BC2678B £0.30 BF259 £0.33 LM380N £1.12 PHOTO RESIST AERDSDL SPRAY (100ml) £3.90
i 4024 £0.21 2N3772  £1.51  BC307 £0.10  BF337 £0.36  LM381 £2.70 FERRIC CHLDRIDE CRYSTALS (0.5Kg) £2.45
jaLS132 £021 U625 fo45 2N3773  £179 BC308  £010 BE355  £0.38  LM386 £0.48 ETCH RESIST PEN £0.72
7418133 £0.18 000 fo'se  2N381S  £0.40  BC327 €010 BF423 £013  LM387 £1.60 PCB POLISHING BLDCK F1iea
74LS136 €016 4007 Fo1g  2N3820  £0.66 BC328  £0.10  BF451 £0.19  LM392N  £0.79 )
74LS138  £0.24 4008 goi22  2N3304  £0.10  BC337 £0.10  BF453 £0.29 LM393N  £0.28 STRIPBOARD 0-1 PITCH BREADBOARD
74L$138  £0.25 059 gp37  2N3905  £0.10  BC338 £0.10  BF469 £0.36  LM748CN  £0.31 64mm x 25mm £0.27  8Imm x60mm £3.06
741514 £0.25  ,4n3p €017 2N3906 £0.10 BC414C  £0.13  BFX29 £0.29 LM1458 £0.26 64mm x 95mm £0.90 175mm x 42mm £3.74
7418145 £0.56 4037 po'gp  2N4036  £0.31  BCA4t £0.40  BFX84 £0.31 LM3%00  £0.72 64mm x 431 mm £322  175mmx67mm £5.56
74LS147  £1.26 . 4033 g5 2N5296  £0.57  BCA6I £0.40  BFX85 £0.32 LM3314  £2.70 95mm x 127mm £1.50  203mm x 75mm includes
7418148 £0.70 4034 19, 2N5321  £0.57  BC463 £0.23  BFY50 £0.29 LM3%15  £2.70 95mim x 95mm £110  Mounting plate & posts £7.36
74LS15  £0.14  ,o3c  go'3y  2N6107  £0.60  BCA478 £0.32  BFYS! £0.26 MC3340  £1.60 o8 a1 £4.80 COPPER BOARD (G. Fibre)
74LS161  £0.25  4oa0  go5e  ACI26 £0.30  BC479 £0.32  BFY52 £0.28 MC4558  £0.36 T o £510 100mm x 160mm £0.90
ANE RR M La G BE G R e on o gn gk Do e Wmiam st
7418154  £0.70 i A 0.28 6 ! h b
7aLSi55  £0.25 o4 c922 ACI87  £0.45 BCS17  £020 BSWE6  £135 NESSIN - £0.47 T b A PO O eI ST BOARD
74LS156 €025 4043  go.35 ACIS8 £0.37  BC527 £0.20 BU126.  £1.70 NE5532 £0.80 3 x4 £0.86 3 x 4" 0.67
74LS157 €025 4046  fo37 ACY17 £384 BC528 £0.20 BU205  £1.82 NE5534 £0.66 a6 £1.62 36" £1.24
74LS158  £0.25 4047  go25 ADI4S  £1.67  BC537 £0.20 BU20BA £1.73 TBA120S  £0.90 e ,‘g £2709 48" £158
74LS160 £032 4 f037 ADIS! £092 BC546C £0.08 BU326A £1.80 TBABIOS £0.68 6 x6" £9.47 8 x10 £4.63
7418161  £0.32 4323 co'go AD162  £0.92 BC547C go.oa eggggA £12,:71§ ;gﬁgggy gg.sg
g - BC107 £0.14 BC548C £0.08 B £1. .3 —
Jaisies o33 4050 £0.20 pligre  £015  BCH4SC  £090  BUSZG 224  TLOGN £0.35 el QRS CIIORS S CLIES S
Lot k! 4051 £0.25  pcyog £013 BC550C £0.08 BUBOG £1.36  TLO62 £0.42 Ceramic Mini Disc 100 & 63V 3amp 250v 6.4mm ¢ mounting
Jasied £0.26 4052 £025  pCioga  £0.74 BCHSGA  £0.08 BUXB4  £077  TLOBM £0.46 1.0pF t0 100nF SPST Toggle £0.58
7408170 fo.30 o053 £0.25  BCio8C  £0.94 BCS57C  £0.08 IRF540  £1.60 TLOTICP  £0.32 1pF-1nF £0.06, 1n2-2n7 £0.07, SPDT Toggle £0.60
7405173 fo24 1054  £0.56  pCiog £0.17 BC558C £0.08 IRF740  £1.63 TLO72CP  £0.34 3n3-4n7 £0.12, SPDT CD Tog £0.64
alsize  £oi2al 2325 gg«i‘? BC109C  £0.15 BC558C  £0.08 MJ11015 £2.11  TLO74CN  £0.48 10n & 12n £0.07 DPDT Toggle £0.68
LAslys| [eoing 4063 co'gs 8C114 £0.41 BC560B  £0.09 MJ11016 £2.11  TLO8I £0.33  pojystyrene 160V 5% 47pF to 10nF DPDT CD Toggie £0.76
ae150 [eoiss 2 BC115 £0.41  BC637 £0.21  MJ2501 £1.60 TLOB2CP  £0.34 47p-22 £0.08, 2n7-10n £0.12 DPDT CD Toggle
- 4066 £0.18  BC116  £0.41 BC638  £0.21 MJ3001 £1.52 TLOBACN  £0.46 (biased) £1.20
;:tg} 3; gg-g: :82; g -?; BC118 £0.41  BC63% co.z: mj Eng go.:«z) uf;ggo gg.% D CONNECTORS DPDT CO Toggle :
. . BC132 £0.36  BC640 £0.2 E350  £0. u 4 I
7415193  £0.24 4069  £0.20 BC134 £0.36 BCY70  £0.21 MPSA13 £012 ZN4t4Z £1,04 he c’:)luzgs SE%C';‘ (biased 1 way) £1.20
74LS185 £0.24 4070  £0.7 BC135 £0.36  BCY71 £0.20 MPSA42 £0.17  ZN42SE fa.68 PO £0.33  £0.39 DPOT mini slide £0.15
74LS196 £0.24 4071 £0.20  BC140 £0.25 BCY72 £0.20 MRF475 £7.28  ZN426E £21610 I o IO coioy™e £oivo Rotary Waler 1P-12W, 2P-6W,
7415197 €024 4072 £017  BC141 £0.27 BD135  £0.20 TIP121 £0.35  ZN42TE £gg2  J2ENH.D. o700 JMBETes 3P-4W, 4P-3W £0.78
74LS20  £0.16 4073  £0.17 BC142 £0.31 BD136  £0.21 TIP122  £0.37 ZN428E €632 2300 £048  £050 Key Switch SPST £2.70
74LS21  £0.14 4075  £0.17  BC143 £0.38 BD137  £0.22 TIP125  £0.37 ZN435E £5.31 S A . 0130 Push to make £0.25
741822  £0.14 4076  £0.30 BC149 £0.12 BD138 £0.22 TIP127 £0.37  ZN448E £7.92 15 an D'“'!C jcovert €033 Push to break £0.28
74LS221  £0.40 4077  £0.17 BC154 £0.36  BD139 £0.23  TIP132 £0.46 23 Wy Dlas‘!c cover £0.38 Latching Push Sar £0.63
7415240 £0.32 4081 £014 BCI57  £0.12 BD140  £0.24 TIP137  £0.46 EPROMS & PR B asheicoven £0.36 PCB Tact 6 x 6mm £0.25
74LS241  £0.32 4082 £0.17 BC159 co.1g 801 50C co,gg TIPY :; S $6 RAMS 2y plastic cover - A -
4 i 4085  £0.28 BC160 £0.28 BD165  £0. TIP1 12 BRIDGE RESISTOR
32t§§4§ §8§§ 4086  £0.26 BC170 £0.16 BD166  £0.35 TIP2955 £0.63 2716 £4.46 RECTIFIERS 0.25W 5% CF E12 Sorles £0.60/100
745244 £0.32 4083  £0.55 BCI70B £0.16 BD187  £0.33 TIP23C  £0.31 2732 £4.84 TSR CFIE T2 e £0.95/100
7aLS2a6 R0133, A00s L L0 e Ytailyl ool JECAO TIP30%5  £03 2712820 £3%3  W005 15450V £0.13  0.25W 1% MF E24 Series £1.72/100
745247 £0.32 4094 £031 DEATI8! (g0 5y D202 £040 TIP3IC  f£o0.32 276425  £3.00  WD21.5A200V £0:20.  POTS Log or Lin 470R - 1MD 25mm dia 0.251n
Jassl £024 40a7  £120 BGI72B €013  BD208  £040 TIPIXC  £o.32 27C64.25 £217  BR323A 200V £0.36  shaft £0.42
7415257  £0.24 PRESETS Enclosed Horz
7als258 f£o2a 4098  £0.31 BC177 £0.18 BD222  £0.40 TIP33C  £0.72 21728-20 £3.15  BR626A 200V £0.64 o Vert 100A — 3 MO 015w o5
741526  £014 4099  £0.38 BC178 £0.18  BD225 £0.42 TIPA1A £0.36  27C128-20 £3.31 1004 10A 400V £1.39  pRESETS Skeleton Horz :
b 4502  £0.38 BC179 £017 BD232  £0.38 TIPA2C - £0.38 _
7418266  £0.14 27256-20  £315 or Vert 100R - 1M0 0.1W £0.11
4503  £0.31 BC182 £0.08 BD237  £0.32 TiP47 £048 S0°
;‘"—é? fo S 4508 £0.90 BCIB2L €008 BD238  £0.32 TIP4s £0.62 27C256-20 £3.55 * PLEASE STATE VALUE REQUIRED
4LS273  £0.3. : BC182LB £0.08 BD240B £037 TIP50 £0.53 27C512 £3.69 e
7ais79 £0.25 010 £023 plig3 g0 BD2438  £0.50 VNIOKM  £0.44  27Coio  £4.97 CONMPUTER ACCESSORIES | __D10DEs |
74830 £014 4512 gpo32 BCIB3L  £0.08 BD244A  £0.53 YNGGAF  £1.50 511610  £153  Parallel Printer Lead 2m £5.40  Zener Diodes 2V7-33V
7aLs32 - £0.14 BC183LB £0.08 BD246  £1.06 ZIX300  £0.16 3 RS232 Lead (all pins) Male - Male £3.99
7aLs365 fo021 4514 £0.73 4 4 £0.41 ZTX500 foqg 026410  £3.06 ¢ BZY88400Mw  £0.08
- 4515 f0.98 BC18 £0.08  BD441 0. . 62256-10 £535  RS232 Lead (all pins) Female - Male £3.99 St A
74L8367 €021 4o go'3y  BC1BAL  £0.08  BD442 £0.41 Centronics 36 Way Lead Male - Male fa78 BZX851.3 £0.
7415368 £0.21  ,2ip g0y = 4164-15  £1.78 Gl S angars 1N4001 £0.06
741837 £0.14 4520 £0.26 TRIACS THYRISTORS 41256-10  £2.80 g Way D Mini Femnale to Female £1.81  1N4002 £0.07
7418373 £0.32 4551 gole2  20105DA  £0.42 PD102AA £0.30 511000-8  £5.61 9 Way D Mini Male to Male £1.95 44003 £0.07
;:tgg;g ggg} 4526  £0.40 TIC1060 £0.40 514256-8  £5.61 gg way D Mini ::n"ale n& Flemale Egg TNa00% el
. TIC116D £0.66 ‘ay D Mini Male to Male g b
7418377  £0.32 2252, gg'ﬁ TIC126D £0.77 9 Way D Female to Female £2.33  1N4005 £0.07
7418378  £0.62 4559 £0.44 DIL SOCKETS 9 Way D Male to Male £2.48  1N4006 £0.08
4532 £0.32 HARDWARE 25 Way D Female to Female £2.7 1N4007 £0.08
4538 £224 T2Box 75x56x 25mm  £0.82 Chud £0.07  25Way D Male to Male EZ TN £0.09
4536 £1.00 T3Box 75x 51 x 26 £0.82 141k, £01igy"fAdaptore Ao
4538 £0.37 (LU £ ?"‘ o8 16 Pin £0.16 9 Way Male to 25 Way Female £2.33  1N5401 £0.09
4827 £033 T4 Box111x57x22mm  £0.9 18 Pin £0.15  25Way Male to 9 Way Female €271 1N5402 £0.09
4543 £0.48 MB1 Box 79x 61 x40mm  £1.44 20 Pin £0.16 25 Way D Male to 36 Way Centronic £388 .\ Ci0a £0.11
4555  £0.34 MB2Box 100x 76 x 41mm  £1.56 24 Pin £0.19 25 Way Null Modem Femaie — Female £3.02 4
4556 £034 MB3Box118x 98 x 45mm £1.82 28 Pin £0.22 25 Way Null Modem Male to Female £3.02 1N5406 £0.11
4560 €118 i MB5 Box 150 x 100 x 60mm £2.50 40 Pin £0.25 25 Way Null Modem Male to Male £3.02 1N5407 £0.14
4566 £196 79L15 £0.28 RS232 Surge Protector Male - Female £6.32  1Ns408 £0.15
4572 €025 7805 £0.28 ELECTROLYTIC RADIAL CAPACITORS R T e ouremaley) £3.92 ingta £0.06
4584 £0.24 2 0.2 Data Switch Boxes 7 1nste £0.06
4585 £0.32 78IS S W BV B J00V 450V el Switch box -2 Way A/8 £9.20  1N4148 £0.05
4724 £0.70 - 047 £ - £0.05 0.07 re Serial Switch box— 3 Way A/B/C £13.16  gyy33 £0.13
40106 £0.31 7912 £0:380i0 = 2 £0.05  £0.06  £0.15 Serial Switch box - 4 Way A/B/C/0 £1515
40103 f£o50 7915 o8l 2 - = £0.05  £0.06  £0.18 Serial Switch box - Cross over £19.63 DA47 £0.28
£ LM317T £044 47 = £0.05 £0.08  £0.30 7 Al £0.07
40163  £0.46 Parallef box 2Way A/B £11.84 DASO
40174 £0.34 LM723 £0.29 19 £0.05 £0.05 £0.06 £0.08  £0.48 . £1
L200CV £1.16 Parallel box 3Way A/B/C/ 711 pagt £0.10
40175 £0.36 i 22 £0.05  £0.05°  £0.09 - s Paraliel box 4 Way A/B/C/D £18.43
LM323K £2.70 47 £0.06 £0.06 £0.1T = = 0A2C2 £0.27
40193  £0.60 Parallel box Cross over £20.42
LM338K. , €552 100 £006  £0.03  £0.11 = 2 Disks - 3.5 DSDD Disks Pack of 10 £456 BA157 £0.10
220 £0.09  £012  £0.31 o = 3.5” DSDD Disks Pack of 50 £17.95 BA158 £0.10
OPTO DEVICES 470 £0.15  £0.19  £0.57 - - 35" DSHD Dicks Pack of 10 £6.45 pa1sg £0.10
5mm Red LED £0.09 1000 £0i22uye0;20 S . = 357 DSHD Disks Pack of 50 £2848  |patag £0.06
5mm Green LED £010 3280 EON JEo;ey S 5 2 3.5 x 50 Disk Storage Box £a26  (NOTE P
Ali 20zReels  Smm Yellow LED £0.10 35" X100 DiskiStorage Box £3:45
14SWG  £0.63  5mm Orange LED £0.10 ELECTROLYTIC AXIAL CAPACITORS
16 SWG  £0.67  3mm Red LED £0.08
18SWG  £0.67  3mm Green LED £012 uF 16V 25V 63V 100V 450V .
20SWG  £0.72  3mm Yellow LED £013 047 - = Faol Neong o All prices exclude VAT.
22SWG  £0.76  3mm Drange LED £0.13 5 _ €010 £010  £0.22 Please add £1.25 carriage to all orders and VAT (17.5%).
24SWG  £0.80  5mm Flashing Red £0.50 o7 o 09 £010 £010  £0.34 o
Zg gwg fgg? Smm Flashing Green £0.54 g . £0.12 £0.12 £0.12 £0.48 No minimum order charge.
28 SWi £0. 5mm Bi Colour £0.36 22 - £0.09 £0.13 £0.17 £1.06 i
30SWG  £0.93  5mm Tii Colour £0.48 47 £0.10 £011 €016 £020 £133 Please send payment with your order.
32SWG  £0.93  5mm Plastic Bezel £004 100 g0l £013  £021 - £2.6 PO/Cheques made payable to [N
34SWG  £0.99  3mm Plastic Bezel £o05 220 021 leobot=teona b ESR Electronic Components  VISA
36SWG  £1.04 03" 7Segment Display Red 1000 €033 £040 £1.05 - - X
38SWG  £1.10  common anode £1.14 5550 £052  £0.64 - S 1 Access & Visa cards accepted
40SWG  £1.22  common cathode £1.14 4700 £0.90 - - - - Offical orders from schools & colleges welcome.

CALLIN - OPEN: MON-FRI 8.30-5.00 SAT 10.00-5.00
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WE TOLD YOU SO!

The Innovations dry cell charger launched a few months ago is on target to
sell more than one million units before Christmas. This charger was developed
by Coltronics Systems Ltd. Following the publication of our Dry Cell Charger
project in the September 1991 issue of EE we were in touch with Coltronics to
discuss the general marketing problems created by the battery companies. We
carried a news item on their charger in the July 1992 issue.

After decades of battery companies claiming it can’t be done and of the popular
press announcing new inventions to do it every few years — they do seem to forget
what has already happened very quickly — it’s good to see a system in popular
use. Now perhaps the battery companies will get behind the idea, market their
own chargers and dedicated dry cells then everyone will benefit, not least the
environment.

The basic techniques employed were certainly known and used in the second
world war, if not before, and various designs have been published since — one large
battery company even marketed a charger in the USA about 20 years ago. At last
an innovative electronics company has managed to get a large marketing or-
ganisation to back the product and it looks like dry cell recharging will now be
common practice.

It’s good to see a small UK company like Coltronics achieving such a
breakthrough, particularly against the might of the large battery manufacturers,
some of which have taken deliberate steps to squash sales of dry cell chargers for
obvious financial reasons. Well done Coltronics.

TEACH-IN SIX

Over the past few years we have reprinted various Teach-In series in book form.
This year we will reprint Mike Tooley’s Design Your Own Circuits series as Teach-
In No. 6. The series has been highly acclaimed, particularly by those in education;
the book is A4 size, contains about 140 pages and is packed full of design informa-
tion, module designs and layouts and a range of complete projects.

Teach-In No. 6 will cost £3.45 and will be available from your newsagent on
12th November. Place an order now to make suré of your copy.
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BACK ISSUES

SUBSCRIPTIONS

Annual subscriptions for delivery direct to any
address in the UK: £22. QOverseas: £28 (£45.50
airmait). 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.
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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 881749. In the
event of non-availability one article can be photostatted
for the same price. Normally sent within seven days but
please allow 28 days for delivery. We have sold out of
Jan, Feb, Mar, Apr, May, June, Oct, & Dec 88,
Mar, May & Nov 89, Mar 90, April, Aug & Sept 91
Everyday Electronics, and can only supply back
issues from Jan 92 to Sept 92 (excluding Mar 92)
of Practical Electronics. Dec 92, Jan 93 and Feb
93 Everyday with Practical Electronics are also
unavailable.

BINDERS

New style binders to-hold one volume (12 issues)
are now available from the above address for £4.95
plus £3.50 post and packing (for overseas readers the
postage is £6.00 to everywhere except Australia and
Papua New Guinea which cost £10.50). Normally
sent within seven days but please allow 28 days for
delivery.
Payment in £ sterling only please.
Visa and Access (MasterCard) accepted, mini-
mum credit card order £5. Send card number
and card expiry date with your name and ad-
dress etc.
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READERS’ ENQUIRIES

We are unable to offer any advice on
the use, purchase, repair or modification
of commercial equipment or the incor-
poration or modification of designs pub-
lished in the magazine. We regret that we
cannot provide data or answer queries
on articles or projects that are more than
five years old. Letters requiring a per-
sonal reply must be acconipanied by a
stamped self-addressed envelope or a
self addressed envelope and interna-
tional 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 réspect 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

THREE-W,

CHRISTMAS TREE &
LIGHT FLASHE

MIKE ARGENT

A festive three set lights flasher
that will add sparkle to your tree
decorations. Will prolong bulb life.

HRISTMAS tree lights are notorious
‘ for ceasing to work the moment

they are switched on, especially after
having been carefully placed decoratively
or otherwise — over the newly acquired tree,
complete with sticky pine needles.

The reason for their failure is often be-
cause of the sudden inrush of current from
the mains during switch on. If you add
to 'this a basic flashing light circuit, the
chances of premature failure is increased
many times.

This Christmas tree light flasher not only
switches three sets of lights on in a pleasing
order i.e. not simply one set after the other,
but also uses ““zero switching™ for longer
bulb life.

CIRCUIT
DESCRIPTION

The circuit diagram for the Three-Way
Christmas Tree Light Flasher is shown in
Fig. 1. The mains into the unit is rec-
tified by the diode bridge DI to D4. This
provides a full wave d.c. supply at mains

Fig. 1. Full circuit diagram for the Three- Way Christmas Tree Light Flasher.

voltage and is used fundamentally to power
the three lamp-driving thyristors CSR1 to
CSR3.

The power for the integrated circuits
IC1, IC2 and IC3 is derived from this high
d.c. voltage via voltage dropping resistor
R1 and the 10V Zener diode D5 with it’s
smoothing capacitor Cl. The value of
resistor Rl can be one of two values
depending on whether the optional light
emitting diodes (l.e.d.s) D7 to D9 are fitted.

Without the le.d.s the value of resistor
R! is 100k and consumes little power from
the supply. If the Le.d.s are desired, then
R1 needs to be changed to 22k 3W.

The light switching order is determined
by the counter [C3. It is connected as a bi-
nary counter and it's outputs switch in the
sequence — A, B, A+B, C, C+A, C+B,
C+B+A - recurring. On the last count,
Q4 (pin 2) enables the JAM inputs (pins 3,
4, 12, 13) and resets the counter to count 1,
ready for recycling, ad infinitum.

This provides a pleasing effect which is
further modified by clocking the counter
irregularly, using two separate oscillators

IC1d and IClc coupled to an AND gate
IC2b which clocks the counter IC3 only
when both oscillators have high outputs
simultaneously.

ZERO SWITCHING

To provide zero switching, the pulsating
high d.c. voltage from the bridge rectifier
is divided by resistors R10 and RI1 and
the junction fed to a Schmitt NAND gate
ICla. The output of this gate will be high
while it's inputs are at near zero volts.

As the mains goes through it’s full cycle,
the Schmitt gate ICla detects the voltage
rise and switches it's -output low. The
AND gates 1C2a, IC2c and IC2d are then
prevented trom passing changes from the
counter outputs to the lamp drivers CSR1
to CSR3, therefore ensuring that the lights
are “zero-switched” avoiding surge cur-
rents and also minimising electrical inter-
ference to other equipment. The Zener
diode D6 clamps any spurious voltages
preventing damage to ICl.

If desired, l.e.d.s (D7 to D9) can be fitted
on the counter outputs and if this is done,
resistor R1 needs to be lowered in value to
about 22k and MUST be a 3W rating to
provide the extra current drive: The printed
circuit board layout is designed to accom-
modate the larger size resistor. The Le.d.s
also require sertes resistors, R4, RS and R6
respectively, to be fitted.

LIVE COMMON
' 5 o 0O
3 a1 R10 782
MAINS oniom B+ SISEE TEXT) 100k LIGHTS 3 LIGHTS 2 LIGHTS
neut 22k 3w 1 WATT
real C o) 0]
NEUTRAL,
1
oz s | o v L%g)d CSRY o'
L 1060 o
] Bip Vo Vee By 12 5 2k2 b
Sfcik R 3 9
T
/0 foe N.C.
2k2 1C2c RE
& 1] [3 ﬁ)M 2k2 R1L
IC3 RS L 390
4029 2k2 CSR3
£ . 1060
Q3 3
f ] R, 2 R9 2
Rk & IC2a 2%
2 % 3 081 A
330
o = - 7Y 08 K
L 2¥os [ |os
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CONSTRUCTION

Constructing this unit involves making
mains connections. Any reader who is not
certain of being able to build it safely is
strongly advised to seek professional advice
and help.

Bearing in mind that the whole unit is
at mains potential, and to ensure safety,
the use of the ready made printed circuit
board (p.c.b.) is recommended. This board
is available from the EPE PCB Service
code 853.

The completed p.c.b. MUST be put in
a tamper proof plastic case, particularly if
it is to be sited in a room where children
may be left unattended. The prototypc was
housed in a double 13A “back™ box with a
blank front cover.

The printed circuit board component
layout and full size copper foil master
pattern is shown in Fig. 2. Commence

Resistors
R1 100k %W or 22k 3W
(see text)
R2 10k
R3 1™
R4 to R9 2k2 (3 or 6 off — see text)
R10 100k %W
R11 22k

R12t0 R14 390 (3off) See
(1N
All 0-25W 5% carbon film, SHOP

except where stated. TA LK

Page
Potentiometer
VR1 1M miniature carbon
preset, lin.

Capacitors
C1 470u axial elect. 16V
C2,C3 10uradial elect 16V (2 off)

Semiconductors
D1 to D4 1N4004 1A 400V rec. diode

(4 off)

D5, D6 10V 400mW Zener diode
(2 off)

D7 to D9 5mm l.e.d. (3 off)

CSR1to

CSR3 C106D thyristor (3 off)

IC1 4093 quad 2-input NAND
Schmitt trigger

IC2 4081 quad 2-input AND
gate

IC3 4029 pre-settable up/down
counter

Miscellaneous

TB1 2-way p.c.b. mounting
(double spacing) screw
terminal block

TB2 3-way p.c.b. mounting
(single spacing) screw
terminal block

TB3 3-way p.c.b. mounting
(double spacing) screw
terminal block

Electrical 13A back box (for surface
mounting double mains socket), with
front blanking panel; printed circuit
board, available from EPE PCB Service
code 853; 14-pin i.c. socket (2 off);
16-pin i.c. socket; self-adhesive p.c.b.
stand-off feet (4 off); mains cable and
3-pin 13A plug, with 1A fuse; single-
core tinned wire for inter-tinks; solder
etc.

Approx cost £
guidance only 1 7

Evervday with Practical Electronics, December, 1993
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Fig. 2. Printed circuit board components layout and full size underside copper foil

master pattern.

Layout of components on the completed board. Note that if the le.d.s are to be
included in the circuit resistor R1 must be replaced with a 3 watt type and be

lowered in value as specified.
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board construction with the smallest com-
ponents working up to the largest. Pay
special attention to solder joints, ensur-
ing that there are no solder “bridges™ or
splashes across tracks and that the thyris-
tors are not leaning over precariously and
likely to short together.

Make sure that the polarised com-
ponents ie. electrolytic capacitors and
semiconductors are fitted the right way
round. Also, fit sockets for the i.cs. to
enable initial voltage checks.

If L.e.d s are not to be fitted, resistors R4,
RS and R6 can be omitted as well. The
p.c.b. is held in place using self-adhesive
stand-offs at each corner of the board.

TESTING

CARE MUST BE TAKEN BECAUSE
THE UNIT IS AT MAINS POTENTIAL.

Check thoroughly that the p.c.b. is as-
sembled correctly. Connect one lead of
each of the three Christmas tree light sets to
the terminal block TB2 marked COM
(common), and the other lead of each light
set to 1, 2 and 3 respectively of terminal
block TB3. The box case mentioned earlier
MUST be drilled and fitted with proper
strain relief bushes to take all mains and
light connecting wires. DO NOT USE THE
break-away cut-outs for external wires.

The mains plug MUST be fused at 14

because there is no fuse on the p.c.b. Con-

‘~. < :" ~ !
e iy
nect the Live (brown) and Neutral (blue)
leads of the mains cable to the terminal
block TB1 at positions L and N, see Fig. 2.

If possible, before fitting the i.c.s in their
holders. connect a d.c. voltmeter across
capacitor Cl. Switch the mains supply on
and there should be an approximate read-
ing of 10V.

Switch off' the mains and connect the
meter across either Zener diode D6 or
resistor RI1. Switch the mains back on and
check that this gives a similar reading.
Note that these readings are only approxi-
mate and will vary according to the load
that the meter represents.

Fit the i.c.s and repeat the above. The
lights should now flash at a speed which
will vary when preset VRI is adjusted. If
l.e.d.s are fitted these will flash at the same
rate as the lights. 1 a

/cvc Chelmer Valve Company
for
High Grade Audio Valves /|

Major Brands e.g. Mullard, Brimar, Philips, GE (UK), GE (USA), etc.

The finished circuit board mounted in the electrical (double) 134 back box.

ULTRA LOW COST 8051

DEVELOPMENT SYSTEM

MG5IEV ,
EVALUATION BOARD

BUILT & TESTED

A2900 GECW: ... .. #erwmsmeigienes.-- - £12.00 GZ34 Mullard.. £10.00
E8OQF Philips.................. ..£10.00 G737 Mullard.. £7.00
ECC81/CV4024 Mullard........... £6.00 6CA7/EL34 GE £9.50

ECC82/CV4003 Mullard........... £6.00 6L6GA Sylvunia..
ECCB88 Mullard............. ....£6.00 6SN7GT Brimar..
E88CC Mullard......... ....£8.50 6V6GT Brimar........
EF86/CV4085 Mullard.. ...£8.50 i

EL84Mullard................ £6.00 6146BGE.......... .£15.00
s EL84 GE(USA)...... - £500 6550ATGE ermti.a-tt ey 4. £15.00
- GZ32 Mullard..... -£8.00 7581AGE........ccoooiviiinn, £12.00
GZ33 Mullard............ £8.00
+ VAT + P&P

€Ye 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
ECCBI/12AT7. oo,
ECCB82,12AU7... .
ECC83 12AX7....

® MONITOR / DEBUGGER EPROM
all debug commands: Dump, Enter, Fill, Go, Move, Register. .
ASSEMBLE & UNASSEMBLE functions ...
full access to ROM, internal and external RAM areas

® 8kbytes RAM for prog./data (Extendable upto 32 kbytes)
® 16 [/O LINES (including the serial port, timers, intérrupts)
® DOWNLOAD INTEL HEX FILES

® HW/SW RESET

= AUTOMATIC BAUD-RATE ADJUSTING (600 ... 4800 baud)

= TERMINAL PROGRAM & USER'S MANUAL supplied on 5.25"
or 3.5"disks for IBM PC compatibles

® SERIAL COMMUNICATION CABLE for IBM PC compatibles
® FULL TECHNICAL SUPPORT

CALL US NOW ON 081-656 96 43
microGem

POWER VALVES - contd.

E81CC(GOLD PIN)...
E82CC(GOLD PIN)...
E83CC(GOLD PIN)...
EBBIC:JC (GOLD PIN)...

POWER VALVES
2A3(OCTAL)or (4 PIN)......... £14.00
211 ..£22.00

£9.50 B9A (CHASSIS).......
29.90 OCTAL (CHASSIS).
£7.50 4PIN(UX4)............
£4.00 4PIN(for 211).....ococovninan.

EL84/6BQ5..

112 LONGHEATH GDNS Add £1.00 per valve for matching if required.
Svs Qm S ADDISCOMBE/CROYDON Plus Post & Packing £3.00 + VAT at 17.5% for UK/Europe.
SURREY CRO 7TP Send/Fax order with cheque or credit card details to:
COMPUTER BASED SYSTEMS Chelmer Valve Co., 130 New London Road, Chelmsford, Essex CM2 ORG
DESIGN & CONSULTANCY Tel: (0245) 265865 Fax: (0245) 490064
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CHRISTMAS BONANZA FROM CROTECH

TOP QUALITY OSCILLOSCOPES AT UNBEATABLE PRICES

MODEL 3310 | o ==
SINGLE
TRACE
OSCILLOSCOPE
= £160
Ct8 B we = RRP £200
§ e
MODEL 3304 £240
25MHz DUAL TRACE RRP £290
TRIGGERED OSCILLOSCOPE
® DC - 25MHz Bandwidth N
m1 mV/div Sensitivity ®m DC to 10MHz Bandwidth Q@
B X-Y operation B 5 mV/div Sensitivity
B Triggering to 40MHz ® X-Y operation
MODEL 3324 £260
3IN1TESTLAB RRP £324

48| W 25 MHz Dual Trace Oscilloscope

B 1 mV/div Sensitivity

! B X-YOperation

® Triple Output DC Supply +5V/1A, +12V/0-2A
L' mDual Component Tester/Comparator

i =

MODEL 3344 £495
5IN 1 TESTLAB RRP £548
B 25 MHz Dual Trace Oscilloscope
B 1 mV/div Sensitivity
B X-Y Operation
B Triple Qutput DC Supply +5V/1A, £ 12V/0-2A
B Dual Component Tester/Comparator
B 100 MHz Freq. Counter with 7 Digit LED display
m 0-02 Hz-2 MHz Function Generator

MODEL 3044 £375
20MHz DUAL TRACE RRP £415
BATTERY OSCILLOSCOPE

® 1mV/div Sensitivity

B DC-20MHz Bandwidth

= B X-Y Operation

B Interna! Rechargeable Batteries
® Unique Battery Saver

~ OFFER VALID UNTIL 31st JANUARY 1994. PRICES EXCLUDE VAT AND DELIVERY.
CROTECH INSTRUMENTS LTD., UNIT A1, FARADAY ROAD, NEWBURY, BERKS RG13 2AD.
Tel: 0635 550789 FAX: 0635 49305
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A roundup of the latest
Everyday News from the
world of electronics

An exhibition that highlights just some of the problems faced by people with communications
difficulties has just opened at the Science Museum, London and will run until 30 January
1994. The exhibition looks at some of the latest technologies being used and developed to aid
communications problems. —

GREATER proportion of our lives today seems to be taken up with receiving
A and passing on messages in many different ways and forms. However, have
you stopped to think what it would be like to be the only person who cannot join
in the conversation? Or how- would you feel if nobody else spoke your language?
For some people with disabilities this can be an everyday experience.

How technology can and might help solve this problem in the future is the
theme of the “‘Speak 1o Me” exhibition now running at the Science Museum. One in
a series of Science Box exhibitions, these small shows are an important part of the
Museum’s public awareness inititives to make contemporary science and technology
accessible to everyone.

The exhibition looks at four methods of communication used by different
disabled communities: synthesized speech; Braille; Deafblind Alphabet and
British Sign Language. Visitors will have the chance to try out for themselves the
different methods.

Speaking Hand

Speech Synthesiser

With the development of advanced elec-
tronics and computers it is now possible
to turn words into artificial speech by
using a speech synthesiser computer.

With the early machines it was the
thankless task of typing individual let-
ters to spell out words that made them
frustrating and unpopular with the user.
Then, thanks to pioneering research in
America by linguist Bruce Baker, a way
was developed in which phrases and sen-
tences could be built up quickly using a
keyboard, with pictures rather than let-
ters, and a special software package called
Minspeak.

By using symbols and pictures in dif-
ferent combinations instead of typewriter
keys, the software “predicts” whole sen-
tences from a few key words. Using this
method is claimed to be twice as fast as a
letter based keyboard.

One example on display using the
Minspeak software is the Liberator
portable speech synthesis system. Using
the symbol based keyboard it is claimed
that many thousands of individual words
can be “spoken”.

Liberator from Liberator...
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People who are both deaf and blind can
communicate using the Deafblind Alphabet,
which was devised by Edward Evans ear-
lier this century. Using this “sign language”,
each word is spelled out one letter at a time
by touching the palm and fingers of the left
hand.

Another exhibit on display is an ex-
perimental “‘talking glove™ designed by
University College London student Robert
Kline. Called the Speaking Hand it recog-
nises the Deafblind Alphabet and turns it
into artificial speech or text.

By watching the action of the “speaker”,
Robert identified 18 touch points on the
listener’s left hand that would enable the 26
letters of the alphabet to be reproduced.
Special pressure sensors were then sewn to
the fingers and palm of a glove at these
touch points and the sensors used to feed
signals back to a microcomputer. The com-
puter then translates these signals into either

text on a monitor or synthesised speech.
Electronic News o

Braille is a form of writing specially designed for people who are blind. Each
letter is represented by a pattern of raised dots which you read by touch. Braille
was developed by Louis Braille in 1824, while he was studying at the National
Institute for the Blind in Paris.

Although Braille is an effective form of communication for people who are
blind, there is still very few publications printed in Braille. This means that they
have limited access to everyday newspapers and often rely on others to read
aloud or listen to audio tapes.

A new system being demonstrated is the Electronic Newspaper. Developed by
the RNIB in conjunction with several companies, it is designed to give greater
independence and access to information. The process is already being used to
broadcast an electronic version of the Guardian newspaper. It takes about
twenty minutes to transmit one issue, which can then be stored in the computer’s
memory.

Each night the computer-generated pages of the next day’s newspaper iare
stripped of their graphics and then broadcast by ITV transmitters in the unused
bands of their UHF television frequencies. The signal can be picked up by a
normal television aerial and a receiver stores the data on the hard disk of
a modified personal computer. The transmission is in code to prevent un-
authorised access, so a decoder is also needed (as for satellite TV).

The data can then be converted into magnified text on a monitor or into
synthesized speech. Alternatively, the data can be turned into Braille using a
Soft Braille Display, which is made up-of rows of pins that move up or down to
form the pattern of raised dots for each letter.
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WORLD FIRST FOR PARIS-BASED COMPANIES

French design of fixed head Multi-Track Video
Recorder uses Kerr effect and optical detection
scheme to record up to 10 channels on a single

VHS tape. By Hazel Cavendish.

THE PACE of recent developments
in world communications dictate
a new responsibility for mankind
to use the spectrum sparingly. A
world first by a giant French con-
sortium offers an exciting advance
in electronic principles, still in the
prototype, but so revolutionary and
intellectually conceived that it is
likely to be marketed within two to
five years.

A multi-track fixed head recorder for
a new digital VCR has been developed,
which can record up to 10 TV channels
on a single VHS video tape, based on a
new concept evolved in the laboratories
of Thomson CSF and the French Research
and Development arm of Thomson Con-
sumer Electronics.

Denis Jolivet, a senior research
engineer at Thomson-CSF's Recording
Physics Laboratory in Paris, says the
source coding and modulation equipment
developed by the company implements
the transmission of four TV and one
HDTYV programme in asingle standard TV
channel. The four TV programmes, each
encoded at 8 Mbit/s, are embedded into
one 34 Mbit/s channel. A second 34 MBit/s
channel conveys the HDTV programme.

one hand digital format
enlarges the segmentation
choice and allows the
realisation of a smaller
scanner, but on the other
hand the need for high data
rate requires a larger head
to tape speed, or the use of
more heads.

The two Thompson com-
panies have combined in
a radically changed VCR
design, which has removed
the scanning drum and
increased dramatically the number of
recording heads (up to 384 in the present
prototype model.) The realisation of
“write’” and ‘“‘read” head stack was only
made possible by changing the head design,
the head technology, and splitting the
write and read functions, as shown in Fig. I.

The new type of multi-track readout
head uses an optical detection scheme
associated with a high resolution mag-
netic readout of the tape. A Kerr ef-
fect transducer allows this magneto-opti-
cal readout, and measured performance
proves that a CCD linear photo-detector
can be used for this purpose —see Fig. 2.

Fig. 2.

Optical Detection

The French team designed a very simple,
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This new invention of massively parallel
recording and playback is claimed by the
company to have no equivalent anywhere
in the world, and is based on matrix
storage techniques for the “‘write” head
and magneto-optical Kerr effect technol-
ogy for the *read-out™ head. This approach
will make it possible to produce recorders
able to record and play back simaltaneousiy
several thousand parallel tracks at a data
rate of several gigabits per second in con-
sumer products as well as professional
civilian arid military systems.

While the concept of stationary head
digital recording has been advanced in the
audio field, conventional thin film head
technology has limited the track density to
500TP). The French have now developed a
new matrix head design which allows head
stack integration up to 5000TPl and has
shown its ability to record digital video.

The main limitation in terms of size,
ruggedness and reliability of video
recorders has been the rotating drum. On

two pole, thin film magnetic/optical head
to allow the high resolution readout. Two
thin films of sendust separated by a
non-magnetic layer are deposited on a
transparent substrate. The pole tips of
these films are+in contact with the tape.

Tape magnetisation reversal induces
magnetisation variation in the thin film
poles. This variation is detected using the
longitudinal magneto-optic Kerr effect:
i.e. rotation of light polarisation propor-
tional to the magnetism in one of the two
poles. In order to get as much signal as
possible the light has to be focused very
close to the pole tips, using a cylindrical
lens.

After reflection by the megneto-optical
pole, light is imaged on a CCD linear sen-
sor. This reflected light has its polarisation
rotated to the left or to the Fight, accord-
ing to the direction of magnetisation. This
rotated light is analysed by a polarising
component.

384 continuous tracks are written on
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the tape using the multi-track matrix
recording head. Data is coded 'using an
eight to ten conventional modutation
code recorded on each track. The readout
signal coming from the CCD is then
equalised using a finite impulse response
filter in order to remove inter-symbol
interference, so that the readout crosstalk
between adjacent tracks is numerically
estimated and removed.

Under Licence

it is possible that Thomson may license
their digital VCR technology outside the
company, following many demonstrations
to manufacturers worldwide. What is cer-
tain is that their development is arousing
keen interest worldwide.

ELECTRONICS FAIR

WITH the rather cumbersome title of All
Micro Show 7, Radio Rally and Electronics
Fair its no wonder the organisers shorten
it to “AMS”. Anyway, its celebrating its
fifth year at Bingley Hall, Staffordshire Show
Ground, Weston Rd., Stafford and will have
over 60 trade stands.

The Fair covers the computing spectrum
from PCs to Amigas and Ataris, including
accessories; software, books, components,
shareware, media, hardware and a “huge
electronic bring and buy stall.”

The entrance price is £2 (the same as
charged for the first show five years agot).
There are also local charity stalls, free
parking, a shuttle bus service from Stafford
railway station plus a licenced bar and
cafeteria.

The Fair is open from 10am to 4pm on
Saturday November 13. The organisers are
Sharward Services. Tel. 0473 272002, Fax:
0473 272008.

CATALOGUE DOWN

Electromail, the mail order arm of RS
Components, is now offering its full
colour catalogue at a reduced price of
£2.95, for a limited period from the lst
November to 31st December 1993. The
three part catalogue, usually priced at
£6.50, gives its customers immediate
access to the extensive range of RS
electronic, electrical and mechanical parts
and tools. ;

The catalogue consists of over 2,000
pages, giving product descriptions, photo-
graphs and useful hints on product usage.

Contact Electromail (Dept. EPE) P.O.
Box 33, Corby, Northants, NN17 9EZ.
Tel. 0536 204555, Fax. 0536 405555.
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New Technology
Update

ODAY silicon is the most widely used
T semiconductor. Even its nearest rival,
gallium arsenide which is being used more
widely is not nearly as common. How-
ever, germanium, once the most popular
semiconductor, used in transistors like the
OC44, and OC71 of yester-year, is very
rarely used except in a limited number of
applications.

This is despite the fact that it has a higher
electron mobility than silicon and it offers
the prospect of a much faster product. In
fact if germanium could be used in inte-
grated circuit manufacture then it would be
able to compete with gallium arsenide in
terms of performance whilst being much
easier to handle in production.

To enable this to happen the use of a
silicon germanium alloy consisting of up to
30 per cent germanium is being investigated.
The exact mix of the two materials is a
difficult balance to make. By increasing the
amount of germanium, the performance is
improved. However, it becomes more dif-
ficult to ensure the material remains free
from defects during manufacture.

The groups investigating the new tech-
nique have been able to make some sig-
nificant improvements. Thé basic technol-
ogy has been proved and one group has
been able to manufacture transistors with a
cut off frequency of around 50GHz. The
next stage is to incorporate these SiGe
transistors into a 0-25im CMOS process
used in the manufacture of BICMOS.i.c.s. If
all goes well then it is expected that the first
chips will be available in two years.

Hard disks are very widely used
throughout the computer industry. They are
used in all manner of computers from the
smallest PCs right up to the largest
main-frames. This use has come about as a
result of the performance and cost of these
drives. When compared to other systems
they have their limitations, but overall they
offer excellent performance. However with
many new types of memory being developed
disk technology still needs to receive its
share of development if it is to stay
competitive.

This is exactly what is happening. Various
developments are taking place to improve
performance. Parameters like access time,
size and cost are continuously being reduced
whilst storage capacity, and data density are
being increased. To achieve these improve-
ments, the constituent parts of the drives
have to be developed further. Obviously one
of the most important is the disk itself. This
is crucial because its performance governs
many of the othér aspects of the whole unit.

In view of this many companies are pump-
ing millions of pounds or dollars into im-
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lan Poole investigates silicon germanium (SiGe)
chips, hard disk developments and the latest on

3D LCD innovations.

proving hard disk media. One interesting
development which promises to give some
significant improvements is the use of a glass
ceramic base instead of the more common
aluminium one.

The main advantage of this development
is that it allows the disc head to fly very
much closer to the disc. Currently distances
of 2 inches have been achieved and it is
expected that this can be reduced still fur-
ther. The advantage of being able to fly the
heads this close to the disk is that it enables
much higher data densities to be achieved.
This can then be used in reducing the size of
the disc or increasing its capacity.

The new substrate has a number of ad-
vantages over the older aluminium based
media. Firstly it is far stronger, being able to
handle far higher levels of stress before any
damage is incurred. This is particularly use-
ful for portable applications where drives
are exposed to far higher levels of shock
than in fixed systems. In fact the strength of
the new disks is such that they can withstand
shocks of up to 100G.

Another advantage of the new material is
that it does not require a layer of nickel be-
tween the substrate and the base coat layers.
This means that less stages are required in
the manufacturing process resulting in sig-
nificant production cost savings.

Disk drives using this new technology will
be made by Seagate, the disk drive manufac-
turér based in California. Corning, who
undertook much of the initial research will
provide the basic disks. Now that most
of the development is complete and the
manufacturing agreements are in place it is
expected that the first production items will
be available later this year.

3D LCDs

A new and very interesting l.c.d. develop-
ment which gives three dimensional viewing
has been announced recently. Although the
new idea only allows viewing over a limited
angle it does not need special glasses like
many other 3D systems, nor does it use
the lasers required by holographic systems.
Now at an advanced prototype stage the
new idea has been developed by a company
called Dimension Technologies Inc in New
York.

The basic idea behind the system in-
volves having two different images dis-
played on the same display, one for the left
eye and one for the right. These two images
are displayed in adjacent columns of pixels.
To give the 3D effect a special backlighting
panel is used. This generates a set of very
bright, vertical lines which illuminate the
display - see Fig. 1.

The key to the new idea lies in the
positioning of the backlighting panel. It
is positioned so that light from the lines

passes through the odd numbered columns
of pixels in the display to reach the left eye,
and through the even numbered columns to
reach the right eye. This means that two
separate images need to be displayed. One
for the left eye in odd columns and the one
for the right eye in the even numbered
columns.

The obvious drawback of the system is
that the resolution of the display is effec-
tively halved. In some instances this may not
be a problem, however in others it might be
necessary to double the definition of the dis-
play. This can be very costly because high
definition displays are not cheap. To over-
come this a cunning multiplex solution has
been devised.

BACKLIGHTING SCREEN

R

L.C.0. PIXELS

oY

LEFT EYE

RIGHT EYE

Fig. 1. Operation of the basic 3D
LCD system.

In this the number of lines in the back-
lighting panel is doubled. The system is then
operated so that when the first set of back-
lighting lines is energised the odd columns of
pixels are seen by the left eye, and the even
ones are seen by the right eye. Then with
the second set of backlighting lines energised
the conditions are reversed so that the even
columns of pixels are seen by the left eye and
the odd columns are seen by the right eye.

The two sets of backlighting lines are ener-

gised alternately and the images on the l.c.d.

change to suit. In this way the full definition
of the display is realised and, provided the
switching rate is maintained above about
30Hz, the flicker is kept at an acceptable
level.

It may appear that the processing required
to implement the switching may be expen-
sive. However the cost of high definition
l.c.d.s is often such that this solution is very
cost effective.

The development of this idea is still con-
tinuing. Once it is fully developed and ready
for production it is likely that it will find
uses in a wide variety of applications. This
is because there are very few methods for
producing 3D images in a satisfactory and
cost effective manner.
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At last, a fully functional upgradeable
PCB CAD system to suit any budgetl.
Substantial trade-in discounts are
available against other "professional”
PCB design packages ...

... call now for details.
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constructional Project

AUTO
ALARM

M. G. ARGENT

Make life difficult for car thieves
with this attention grabbing
alarm. Includes an independent
personal attack “Panic Button”,

AR ALARMS come in a multitude
‘ of types, each with varying com-
plexities, and often end up baffling
the consumer to the point of disinterest. It
might even be debatable if much. can be
done to stop the professional car thief, but
we can definitely go a long way in making
it difficult for the common opportunists by
providing either total demobilization of the
car in the event of illegal entry, or the
simpler method of sounding an attention-
getting alarm to scare the intruder away:.
The method of triggering this alarm is by
way of the courtesy light switches in the
car doors, and with the designed-in anti-
bounce circuitry, there is little chance of a
false trigger — to the delight of neighbours!

EXIT/ENTRY DELAY

A time delay of 20 seconds is provided
for both Exit and Entry of the vehicle, and
during these times, an internal sounder
pulses. If the unit is not subsequently
switched off, the pulsed alarm will sound
for approximately one minute then auto-
matically reset awaiting another door
entry.

Four lLe.d.s are provided to indicate the
current alarm state: Ready; Trig; Latched
and Alarm — see Table 1. For ease of con-
struction the circuit described uses just two

integrated circuits and is constructed on a
single printed circuit board (p.c.b.).

Also included in this design is a manually
operated Personal Attack switch for use
in the event of an intruder approaching
menacingly. Operating the PA switch will
sound the alarm at any time, even if the
unit is switched off.

Table 1: Alarm Status

D9 TRIG A door is open.
D10 LATCHED The alarm is set, ready
to go off in 20 seconds.

D11 READY  Continuously flashes to
indicate the unit is on
and also to deter oppor-
tunist intruders.

D12 ALARM  Lights in sympathy with

the alarm. Useful for
checking the unit when
installing.

Due to some in-built car electronics, this
unit might not be suitable for vehicles with
courtesy light extenders or lights-on warning
circuits.

HOWIT WORKS

The block diagram for the Auto Alarm is
shown in Fig. . The door switch is fed

Fig. 1. Block diagram for the Auto Alarm. The “Door Switch” is the vehicle’s

courtesy light switches.

FusE 2 012
+12v O ¥CC 1
05 ALARM
ONIOFF - DURATION R
SWITCR 1MIN
1c26
EXTERNAL
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RESET 2 1
TRt ENTRY OELAY ALARM
EXIT DELAY LATCH 20 SECS 4 DRIVER w2l
20 SECS [ IC1a/b 1C2q TR2
1ctd 07
. e e
ga?rnc” LATCHED LF, OSCILLATOR SWITCH | f82
Ic2c
ov &
- D11 vee
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OV {CHASSIS | aaeel i e
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Resistors
R1, R4, R14 10k (3 off)
R2, R3, RS,
R12, R15 2k2 (5 off)
R5 470k
R6, R9, R13 1M (3 off)
R7,R10, R11 100k (3 off)
1 . 0,
All carbon film 0-25W 5% see
QU D)
Capacitors O[”'I@[
c1 100pradial - TALK
elect. 25V Page
C2,C3,C9 10ndisc
ceramic (3 off)
C4,C6 1 radial glect. 25V
(2 off)
CH5C7 22yrradial elect. 16V
(2 off) ,
C8 10u radial elect. 35V
C10 47y radial elect. 25V

Semiconductors

D1,D13  1N4002 1A 100V rect.
diode (2 off)
D2to D8 1N4148signal diode

(7 off)
D9to D12 5mm l.e.d. (colours to
suit), with clips
TR1 BC327 npn medium
power silicon transistor
CD4093 CMOS quad
2-input NAND Schmitt
trigger (see text) (2 off)

IC1,1C2

Miscellaneous

S1 Min. s.p.c.o. slider or
toggle switch (On/Off)
S2 Pushbutton switch,

push-to-make release to
break (Personal Attack)

wD1 Low-voltage, p.c.b.
mounting, piezoelectric
transducer

wD2 Electronic siren (staccato),

6Vto16Vd.c. (12V
nominal) 300mA.

Plastic (ABS) box with base plate,
size 82mm x 64mm x 28mm (base
105mm x 72mm); 14-pin tow-profife i.c.
socket (2 off); in-line fuseholder, with
1A fuse; single-core tinned copper wire
for p.c.b. links, auto-type (6A) multi-
strand connecting wire; solder pins (op-
tional); solder etc.

Printed circuit board available from
EPE PCB Service, code 854,

Approx cost
guidance only

£19
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via transistor TRI to the Exit timer circuit
(ICld) and on to the alarm latch (ICia/b).

Opening the car door will light the Trig
le.d. D9 but is inhibited from triggering
the latch during the 20 scconds Exit time.
After this time. if the door is opened, the
latch will change state. light the Latched
l.e.d. D10, and remain in this state until the
unit 1s switched off or automatically resets.

At this time, the Entry delay timer of 20
seconds is started. If. during this time the
occupant does not switch off, the alarm
driver transistor TR2 will start the Alarm.
This will continue for one minute and then
automatically Reset the latch, waiting for
any further door openings.

The free-running Lf. oscillator (IC2c)
flashes the Ready l.e.d. D11 to indicate the
unit i1s switched on to deter intruders,
and pulses the Exit/Entry internal sounder

oscillator and is used to pulse the alarm
driver, the internal Entry / Exit
sounder and also drive the Ready
led. DI11.

Once the alarm operates, capaci-
tor C10 charges up via resistor R13
in approximately one minute and
switches IC2b to resct the fatch
and, assuming that the doors
are all shut, the whole car alarm
will reset and wait obediently
foranother door entry.

If, however, any door is still
open after 20 seconds, the unit
will automatically retrigger
and start the cycle all over
again.

Diode D1 is included to
prevent supply reversal damaging the unit.
Note that the CD4093 version of the

TR
) 0
F,i iNLOliZ
12V =Sy
1C2b
€04093 +
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wpn2l & PIEZO
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04093 fy
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SWITCH

o oy
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Fig. 2. Full circuit diagram for the Auto Alarm. The vehicle's “negative earth” (metalwork) is the OV line.

IC2d/WDI. The output from this oscillator
is 2lso used to pulse the alarm driver TR2.

The Personal Attack switch will operate
the alarm unpulsed. even when the unit is
switched off.

CIRCUIT
DESCRIPTION

The full circuit diagram for the Auto
Alarm s shown in Fig. 2. The latch circuit
is formed by the combination of 1Cia and
IC1b which drives the alarm circuitry.

The input to the latch is connected to the
Exit timer IC1d. When the unit is switched
on, IC1d pin 12 will start off at OV then rise
as capacitor C5 charges up via resistor R6.
This takes about 20 seconds, enough time
for the driver to exit the car.

During this time, the door switch, via
TRI, will have no effect on ICIl. allow-
ing the occupant to leave the car and
shut the door. An internal piezo sounder
IC2d/WDI, will pulse during this time to
indicate that the alarm 1s about to latch.
Included in the door switch circuit. around
TRI, is a short time constant R5/C4 to
avoid false triggering due to intermittent
door switches.

When a door is subsequently opened for
entry. the latch will trigger, and after the 20
second Entry delay period. determined by
R9/C7, the alarm driver transistor TR2
will be enabled. IC2c is a low frequency

Schmitt trigger NAND gate should be
used here, not the Motorola MC14093 -
spec. differs sufficiently to upset timing
circuits. The On/Off (slider or toggle)
switch S1 is the units supply/arming
switch and should be hidden awuy out of
sight — under the dashboard.
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CONSTRUCTION

The Auto Alarm is built on a small
single-sided printed circuit board and the
topside components layout and underside
copper foil master pattern is shown in Fig.
3. This board is available from the EPE
PCB Service, code 854.
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Fig 4. Printed circuit board component layout and underside

full size copper foil master pattern.

Following the component layout diagram
in Fig. 3, insert and solder the components
on the p.c.b. in the following order: wire
links (five); resistors; diodes; capacitors;
transistors; i.c.s; piezoelectric sounder and
finally the l.e.d.s. Take particular care over
the polarities of the diodes and electrolytic
capacitors and also make sure of the correct
orientation of the i.c.s. and transistors. The
cathode (k) of the Le.d. is usually denoted by
a flat on the body of the device and a shorter
lead.

When all the components have been as-
sembled on the p.c.b., solder the connecting
wires to the board. The wire used should be
the multi-strand auto type rated at about
6A, the lengths will, of course, depend on the
siting of the unit in the vehicle. Note that the

The finished glarm readly for installation in the vehicle.

The completed alarm circuit board.

+ 12V supply lead (red) must have an in-line
fuseholder and 1A fuse wired in it.

TESTING

With the +12V supply connected, and
assuming there are no wiring errors, the
READY l.e.d. D11 will flash and the small,
p-c.b. mounted, internal piezo transducer
WD will pulse for 20 seconds. This is the
Exit timer when vacating the car and, during
this time, the car doors may be opened
without triggering the main alarm.

While WDI is sounding, momentarily
short the TRIG wire to OV (this simulates
the door switch) and check that D9 lights
and goes out when the wire is disconnected.
No other l.e.d.s should come on because of
this. Allow a short time when connecting
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LATCH | DOOR

EE AUTO ALARM

N/OFF
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Fig. 5. General layout and wiring details. Note the line fuse.
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The connecting leads wired to
the copper pads.

the TRIG wire because of the anti-bounce
circuit.

After WD stops sounding, the unit will
be armed and ready to detect any fur-
ther door openings. If the trigger wire is
again momentarily connected to OV, the
LATCHED l.e.d. D10 will light and remain
lit until the unit is switched off.

Also, WDI will again sound for 20
seconds and if the unit is not switched off
during this time the main alarm will start.
This alarm will pulse at the same rate as
WDI and also the ALARM led. D12 will
flash in sympathy.

If the alarm is allowed to keep sound-
ing, it will carry on for approximately one
minute then automatically reset itself, await-
ing another door entry. (]




SURVEILLANCE

PROFLSSIONAL

QUALITY KITS

No. T for Kits

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

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

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

STX High-performance Room Transmitter

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

VT500 High-power Room Transmitter

Powerful 250mW output providing excellent range and performance. Size 20mm x
40mm. 9-12V operation. 3000m range

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...£13.45

HVX400 Mains Powered Room Transmitter

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

500m range

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

SCLX Subcarrier Yelephons Transmitter

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

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

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 ................. .

* %% Specials %%

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 alternate, 8-way dil switches on both
boards set your own unique security code. TX size 45mm x 45mm. RX size 35mm x
90mm. Both 9V operation. Range up to 200m.

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

MBX-1 Hi-Fi Micro Broadcaster

Not technicaily a surveillance device but a great idea! Connects to the headphone output
of your Hi-Fi, tape or CD and transmits Hi-Fi quality to a nearby radio. Listen to your
favourite music anywhaere around the house, garden, In the bath or in the garage and
you don't have to put up with the DJ's choice and boring waffle. Size 27mm x 60mm.
9V operation. 250m range

£19.95
£37.95

£50.85 -

£20.95

_ DerT. EE
SUMA
DESIGNS

Evervday with Practical Electronics, December, 1993

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

TLX700 Micro-miniature Yelephone Yransmitter

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

STLX High-performance Telephone Transmitter

High performance transmitter with buffered 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 ....... .

TKX900 Signalling/Tracking Transmitter

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

CD400 Pocket Bug Detector/Locator

LED and piezo bleeper puise slowly, rate of pulse dnd pitchrof fomie incredse is you
approach signal. Gain control allows pinpointing of source. Size 45mm x 54mm, 8V
operation

CD600 Professional Bug Detector/Locator

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

QTX180 Crystal Controlled Room Transmitter

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

...£15.95

QLX180 Crystal Controlled Telephone Transmitter

As per QTX180 but connects to telephone line to monitor both sides of conversat-
tions. 20mm x 67mm. 9V operation. 1000m range. . £40.95
QSX180 Line Powered Crystat Controlied Phone Transmitter

As per QLX180 but draws power requirements from line. No batteries required. Size
32mm x 37mm. Range SO0M ............o.oimimiirriii e eeies e .£35.95
QRX180 Crystal Controlled 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 difficuity
setting up. Outpt to headphones. 60mm x 75Smm. 9V operation

A build-up service s 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 welcomed on 0827 714476.

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

THE WORKsHOPS, 95 MAIN ROAD,
BAXTERLEY. NEAR ATHERSTONE,
WARWICKSHIRE CV9 2LE

VISITORS STRICTLY BY APPOINTMENT ONLY

Tel/Fax:
0827 714476
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Special Series

SAFETY
FIRST!

T.R. de VAUX-BALBIRNIE — n

Staying alive with electrical equipment
A short four-part series concerned with electrical safety in the home and
electronics work area. The electronics enthusiast should find this useful as
will anyone who uses electrical equipment in and around the home and
garden. The series covers everything from regulations and basic first-aid to
chemical hazards from modern components and materials.

of energy is well known. It is difficult to see how

many modern devices could operate in any other
way. The whole range of information technology (IT)
equipment is an example.

However, although electricity is a good slave of man, it
is a very bad master. If certain basic rules are not fol-
lowed electricity can be lethal. Even so, this series is not
meant to dampen enthusiasm — rather to increase awarc-
ness. Electricity used carefully rarely causes problems.

REGULATIONS

Regulations exist in industry for the periodic inspection
and testing of items of electrical equipment. There 1s a
duty on the employer to ensure that electrical installations
and equipment are correctly constructed, safely installed
and properly maintained. In the domestic situation no
such ongoing safety checks are imposed by law so, unless
carried out voluntarily, the home can be a very unsafe
place from the electrical point of view.

Readers should note that here we are concerned with

( WHAT TO DO )

THE convenience and versatility of electricity as a form

electricity in a domestic environment and information is
presented in a general way. Those working in industry or
education must follow more specific guidance such as in
the Electricity at Work Regulations (1989) and Regula-
tions for Electrical Installations (IEE Wiring Regulations
i6th Edition). Similarly, overseas readers will need to
check their own national regulations.

DANGERS

Electricity presents two basic dangers electric shock
and fire. Electric shock will be discussed this month and
next, with fire over the following two months. There
are also smaller dangers of direct and indirect burns and
general injuries such as those caused by falling off a lad-
der.

Specific guidance on using mains-voltage electricity in
a caravan will be covered in Part 3 and the dangers due
to some chemical substances met in electronics work will
be mentioned in Part 4.

Although much of this series will be concerned with
the use of muains electricity, it would be a mistake to
believe that this is the only source of danger. Electric
shock and fire can be caused by low-voltage supplies -
even batteries.

All this information will follow presently. However,

1. On hearing a cry of pain, furniture falling over.
etc. - act without delay.

2. Determine whether the cause of shock is still
connected to the person — if you are not sure, act as
if it is. To isolate the victim, unplug at the wall
socket or switch off at the main fuse box.

If you must puil the person away from the source
of shock, perhaps because it is not clear how to
switch off or because it would take too long to go
to the main fusebox, use something on your hands
which is a good insulator and stand on some-
thing highly insulating - plastic bags, for example.
Do not, under any circumstances, pull the vic-
tim clear with BARE hands because you could

A piece of wood, furniture for example, could be
used but such material is often damp enough (even
when it seems dry) to detiver a shock. If there is
anyone else present, ask them to telephone for an
ambulance telling the emergency service clearly
that there is a case of electric shock.

3. With the victim isolated, it is necessary to
check for (a) respiration (b) puise. If breathing
has stopped, apply mouth-to-mouth resuscitation
without delay. If respiration does not return to
normal, check for a pulse and, if necessary. apply
external cardiac massage. Call an ambulance.,

4. If the heart is functioning and the person
breathing but unconscious, place in the recovery

receive the shock yourself. position. Call an ambulance.
900 Evervday with Practical Electronics, December, 1993



recognising that some readers will not follow the whole
series, it seems a good idea to suggest a plan of action for
dealing with cases of electric shock this month.

With luck, this strategy will never be needed but acci-
dents sometimes happen due to someone else’s fault. It is
therefore important for everyone to have a clear idea of
what to do if they ever need to treat a victim of electric
shock.

Electronics enthusiasts could be in more danger than
most because fault-finding and experimentation are some-
times carried out with the lid of the equipment removed.
Also, home-made devices may be less safe than commer-
cial ones because derails such as shielding exposed mains
connections are often overlooked.

PLAN OF ACTION

It is important to brief evervone living in the house with
you. It is not good enough for them simply to dial 999 — by
the time the ambulance has arrived it is likely to be too
late. This is definitely a case of better sufe than sorry.

If you do not know how to perform any of the following
emergency procedures or your knowledge is “rusty”, go
on a first-aid course (your local library or town hall will
point you in the right direction) or at least look them up in
a modern first-aid book.

As a general rule, and recognising that it is not always
possible, try not to experiment with electrical equipment
while on your own. The exception 1s battery-operated
items (using up to 25 volts approximately) where the
supply is not stepped up by internal circuitry (such as
photoflash equipment). This is advisable whenever a
mains-operated power supply is used and most definitely
where direct mains-voltage connections bhave been made
by the constructor —such as in a sound-to-light unit.

SHOCKING MISCONCEPTIONS

Although everyone uses electricity, most of us manage
to avoid danger. However, research shows that this is of-
ten more by good fortune than any particular care: The
occasional slight electric shock seems to the rule rather
than the exception. How many of us can honestly say that
neither we nor anyone we know has experienced a minor
electric shock during the past few years?

Who has checked all the plugs and socket outlets for
cracks or breaks and for socket shutters being in posi-
tion and operating properly? Who has inspected for loose
cables including a check that they are properly gripped in
the plug to provide strain relief?> Who has replaced all old-
style plugs with the latest pattern having sleeved (partially
insulated) pins? Precious few probably.

Often an electric shock is nothing more than an un-
pleasant fright — many are not reported and most occur
within the confines of the home and garden. A common
misconception is to think that once a person has ex-
perienced an electric shock, he or she can “stand it” and
will not come to any harm by another one!

In the author’s opinion, of all everyday dangers, electric
shock is least well understood by the population at large.
{t is necessary to have a basic idea of its physiological
effects, a knowledge of basic circuits, Ohm’s Law and
“earthing”. This last point explains how it is possible to
receive a shock by touching only one wire while standing
on the ground — an Earth loop shock. This will be looked
at next month.

PHYSIOLOGICAL EFFECTS

Electric shock is caused by current flowing through the
body — that is the person becomes part of a circuit. The
effect may be harmless, painful or lethal depending on the
strength of the current and the path it takes. For example,
a shock confined to the hand or arm (sce Fig. 1a) is likely
to have less effect than one which passes from one arm to
the other with the heart between (see Fig. 1b). It is also
particularly dangerous for the path of the current to in-
volve the brain as when a live overhead wire is brushed by
the head.

Evervduy with Practical Electronics, Deceniber, 1993
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Poor cable gripping, no strain relief for wires.

Fig. 1a. Current
confined to
the hand.

Current
In

Fig. 1b. Current flow
through the body
from one arm to the
other, across the heart.
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Electric shock can cause pain, unconsciousness, cessa-
tion of breathing and/or heart activity with consequent
death. Suffocation is the most common cause of death in
electric shock cases. Electric shock affects the nervous
system and can cause violent muscular contraction with
subsequent injury. Table. 1 shows the likely effects of
different magnitudes of current in a person. Note that
current 1s measured in amps (A) but here small currents
are involved so it is more convenient to talk about mil-
liamps (mA) (1A = 1000mA).

Note that we have made no distinction between the
effects of a.c. (alternating current) and d.c. (direct cur-
rent). These differences exist but are too specialised to be
discussed here.

Table 1: Shock Effect

Current (mA) Effect
upto No effect.
1 Just detectable.
5 Some pain — muscle spasm.
10 Severe pain and muscle spasm.
30 Respiration ceases.
75 Heart stops, breathing stops.

As a general rule, any current over 20mA to 25mA may
be regarded as potentially lethal. This may seem very
small compared with, for example, the current flowing
through a 240V 60W electric lamp which is 250mA.

A shock sufficient to cause muscle contractions can
“throw” a person with considerable force and possibly
cause indirect injury. This reflex action can sometimes
save life by clearing the person from the cause of shock.
Unfortunately, the same reflex action can sometimes
cause the person to grasp the conductor more tightly so
increasing the effect.

In Victorian times small electric shocks were said to be
“healthy and wholesome”’. Electric shock machines were
sometimes installed at fairgrounds with a control knob
to increase the effect to the point where the subject could
stand it no further! Until fairly recently, small induc-
tion coils — “shocking coils” —~ were sold at toy shops
and these could increase battery voltage to a level where
quite unpleasant shocks could be delivered between two
handles held one in each hand.

Strangely enough, very large currents (in excess of 1A)
are more likely to be survived than those around 75mA
but these will not occur in a domestic situation,

USING OHMW'S LAW

Ohm’s Law can be applied to an electric shock because
the human body conducts electricity. To predict the cur-
rent we can use the following version of Ohm’s Law
which states:

I =V/R

Where [ is the current in amps, V is the voltage of the
supply and R the skin contact resistance.

Some typical values of skin contact resistance are given
in Table 2. It can be seen from the above equation that
the current will be greater if (a) the voltage is higher
or (b) the skin contact resistance is lower. Most people
realize the significance of a higher voltage - that is, the
higher the voltage the more danger exists but forget the
equally important point of skin contact resistance.

Thus, the current flowing can be lethal with a
relatively low voltage supply if low skin contact resis-
tance is present. Conversely, a fairly high voltage may
cause only a small effect if the hands are very dry (“high
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Old 13A three-pin plug and new Sleeved-pin plug.

resistance”) and only brushing contact made with the
live conductor.

The highest “safe” voltage — that is, where live conduc-
tors can be handled without taking any particular precau-
tions, is the value which will not drive a harmful cur-
rent through the body when the skin contact resistance is
as low as possible. There are several interpretations of
regulations and statements of good practice on this point.
If we take SmA to be the greatest “acceptable” current
(see Table 1) and five kilohm (5k$2) as the lowest likely
skin contact resistance (see Table 2) it follows that the
highest “‘safe” voltage will be 25V and this is a good figure
to remember.

CURRENT AFFAIRS

The skin contact resistance depends on several factors
chief of which are the tightness of grip, the area of con-
tact and the presence of moisture (especially salty water as
with sweaty hands). The resistance in each case will vary
from subject to subject but the figures in Table 2 may be
regarded as typical.

Table 2:
Situation Resistance (k$2)
Dry hands, light contact 100
Dry hands, tight grip 20
Wet hands, tight grip 10
Hands wet with salty water 5

Where mains voltage is used (240V in the UK), then
applying Ohm’s Law to the above resistance figures, the
respective current values are: 2-4mA, 12mA, 24mA and
48mA. Referring to Table 1, it seems that the presence of
moisture on the skin is likely to result in a lethal shock.

On building sites, portable power tools are often
operated from a transformer providing a 110V supply.
Thus, even if contact were made with wet hands, the
current through the body would be approximately:

I = V/R = 110/10000 = 11mA

Although extremely unpleasant, the victim would prob-
ably survive. In fact, this is not the whole story — the

Everyday with Practical Electronics, December, 1993
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greatest voltage likely to be encountered is only half of this
— 55V - and we shall see how this comes about next
month.

CARBATTERIES

Consider a standard 12V car battery. If a person were to
hold its terminals with wet salty hands (the worst case),
the current will be:

1 = V/R = 12/5000 = 2.4mA

This could possibly be felt but would be unlikely to
have any serious effect. Remember, this is the worst
condition and, in practice, it is unlikely that any shock
would be felt as a result of touching car battery ter-
minals. Car project articles in EPE often advise the
constructor to disconnect the battery and remove it
before installation work begins. This is not because of
any appreciable danger from electric shock but the pos-
sibility of burning and fire and this will be discussed in
Parts 3 and 4. You should however note that the battery
must not be disconnected when the vehicle is fitted with a
coded audio system (unless you can reprogram the code)
or when the engine management electronics may need
resetting (as in some top of the range BMWs). This
resetting can only be undertaken by the manufacturers
service centre so ‘‘check before you disconnect”.

Where otherwise safe mains-operated power supply
units do not exceed 12V to 16V output, it is highly
unlikely that any detectable shock will be given by touch-
ing bare conductors cven under the “worst” conditions.
In normal use, with dry hands, it will probably be safe to
use supplies up to some 30V. Remember, however, that if
a number of 9V batteries are connected together in series,
a potentially lethal arrangement is soon reached — ex-
perimenters beware!

Bulk electricity is distributed around urban areas at
11,000V. A shock from this, even with dry hands and
light contact (skin resistance = 100k§2) will be lethal
because Ohm’s Law predicts that the current to be:

I = V/R = 110mA

Electricity is carried over the countryside at up to
400,000 volts. If a child flies a kite into these wires (even
though the kite string is normally regarded as being
made from insulating material) sufficient current will
flow to cause death. For example, suppose a trace of
dampness produces a resistance of 10M$2, the current
would be:

I = V/R = 400,000/10,000,000 =40mA
Which is lethal.

Worn fabric wire can be very dangerous.

TAKECARE

Summarizing, to avoid electric shock in experimental
work, everything must be kept dry and contact with ex-
posed wires at a higher voltage than 25V or so avoided.
Often the operating voltage is imposed by the design —
mains voltage, for example, so it is necessary to concentrate
on the other factors.

Reasons for accidentdl contact with live conductors are:
frayed or spilt insulation on cable; wires partly pulled out
of connectors; poorly-made (for example taped) joints; ex-
posed terminals and poking metallic objects into electrical
apparatus. These situations are easily avoided by adults but
special thought must be given to children.

There is particular danger when using equipment where
the connecting wire rubs against the work surface during
use. Soldering irons come into this category as do standard
household electric irons. Over a period of time the rub-
bing removes the relatively hard-wearing outer sheath (see
photograph). At the first sign of this happening, the wire
must be replaced otherwise the rubber will wear through
eventually exposing the copper conductors.

In the case of an iron, the exposed live wire will perhaps
touch the metalwork of the ironing board and the user will
receive a shock when he or she touches it. Sometimes a
hot soldering iron bit is left resting on the mains wire and
it burns through the insulation exposing the wires under-
neath. Again, reasonable care and frequent inspection will
reveal the problem before danger exists.

TIMEFACTOR

Injury is caused to the individual because electricity is
a form of energy. When any form of energy is released
quickly it is likely to cause injury (for example, dropping a
heavy weight on your foot). There is also a time factor
involved. That is to say, if the current through the body
passes for less than a certain time — lets say, a few mil-
liseconds — it will be much less dangerous than if it flows
continuously.

Sometimes a sharp shock is given when a water tap is
touched after walking on a nylon carpet or similar situa-
tion. This is caused by a build-up of static electricity. The
voltage is very high — perhaps several hundred volts — and
the current correspondingly high but it only passes for a
short time and so is generally harmless. Note that “static
electricity” does not give a shock as many people suppose.
Once it is moving through the body it is the same as
any other electricity. In industry, large-scale generators of
static electricity are regarded as dangerous and treated with
respect.

That’s all for this month. Next time we shall continue
with our discussion on electric shock, some further safety
points and checks needed to stay clear of trouble.

Avoid burning the soldering iron lead.
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AD/DA Conversion Card

12 Bit Res, 16 Channels I/P From £55

Digital 11O Cards 48 Programmable 10 Lines
(3 Independent 16 Bit Counters) From£35

8 Port RS-232 Card with Software  From£115

Sl

From £455

All in one Programmers

olime
oystems ILt

Voice Communications Card
Intelligent Telephone Card

PC Based Industrial and
Lab, Data Acquisition,
Control and Measurement,
Instrument Cards

From £175

AD/DA Cards

Plus Accessories & Software
C.P.U. Boards

Device Programmers
Digital VO Cards

| EEE 488 Cards
Industrial Chassis
Industrial Control Cards
Interface Convertors
Relay Output Cards

RS 232 Cards
Single, 2, 4, 8, 16, Port

RS 422 Cards
Single, 2, 4, 8, Port
PC ROM Disk Cards
Slot Extender Cards

For further information,
Product/Price List
CallUs On :

Tel: 0902 20267
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Roline Systems Ltd
Imex House

Imex Business Park
Upper Villiers Street
Wolverhampton
West Midlands
WV2 4NU

PC ROM Disk Cards up to 1.2 Mb From £99

PC Video Master

Specialist PC &
Multimedia
Add-on Cards

PC - Telephone Voice
Communication Cards

Fax Modem Cards

Voice Recognition Cards

Voice Digitiser Cards

TV/Video - PC Adaptor

Video Grabber Cards

Video/TV - PC - Video/TV Cards

Sound Cards 1.0 GB 3Y2HDD From £785

Components

Cases

Floppy Disk Drives
Hard Disk Drives

From 40MB to 2.1GB
Keyboards

Monitors

Mother Boards

Cache Controller Cards
Network Cards

Tape Back Up Units

Fax: 0902 28439
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Regular Clinic

CIRCUIT
SURGERY

:z\%‘
ALAN WINSTANLEY ¥

Welcome once again to Circuit Surgery, our regular clinic devoted to
readers’ problems. This month we describe a circuit for taking the
“thump’’ out of audio systems. We also offer a Simple Fuse Tester.
We begin with a “‘con-fusing”’ question. . . .

Open all hours

I’m delighted to be behind the desk at
Circuit Surgery, the monthly clinic to
help resolve problems, pass on tips
and share circuit suggestions. I'm sure
readers have appreciated Mike Tooley’s
sterling work and I'll do my best to
follow on by helping out with readers’
queries and encouraging you to explore
the truly fascinating world of micro-
electronics. Unfortunately space at “The
Surgery” is strictly limited, however 1
will try to appeal to all sectors of our
readership, from absolute beginners
(such as many Teach-In 93 followers),
upwards.

This is your column, so why not drop
me a line with your ideas and queries for
inclusion in Circuir Surgery? I'm also
happy to pass on any readers’ handy
tips relating to constructional matters or
circuit design. These will appear under
the “Prescriptions” column from time to
time - but I want your quick tips and
ideas, so get writing! Meantime, stetho-
scope at the ready, here goes!

Con-fusing

Tom Baldwin of Romsey wrote in with
a question on fuse ratings for low volt-
age power supplies:

A recent 12V-QV-12V ps.u. caused
much confusion — I calculated peak power
output on the d.c. side as 96 watts, and
worked back to give a current rating on
the mains side, 10 get a fuse rating. I made
some allowance for capacitor charging but
the mains fuse blew on power-up. I even-
tually used a fuse of what I thought was a
dangerously high rating - where did I go
wrong?

Tom’s circuit was a standard full-wave
rectification and smoothing arrange-
ment, driving a complementary pair of
regulators with external pass transistors
to boost the current output, giving
+ 12V d.c. at some 4A. In general, the
power dissipated in the primary (mains
side) of a transformer is about equal to
that in the secondary circuit (and power
= voltage across the circuit X current
through the circuit, remembering that
these are r.m.s. values where a simple
sinewave is involved), but you do need to
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allow for the high “inrush™ which occurs
on power-up, caused by the smoothing
capacitor sucking in an initial charge.
Ignoring the load on the p.s.u., this surge
is determined mostly by the resistance of
the transformer windings and the size of
the smoothing capacitor.

The actual value of electrolytics could
be 50 to 100 per cent higher than
the marked value due to their poor
tolerance, and this factor may also cause
a higher switch on surge than expected.
You have to allow a margin for nuisance
surges and for all low power mains
projects with up to say 2,200uF or so of
smoothing, I generally employ a miaxi-
mum of 1A “quick blow” as a safe rule of
thumb — 500mA or less if possible — to
give adequate protection in case of
transformer or smeoothing capacitor
failure.

With heavier loads using larger
smoothing capacitors (say 5,000uF or
more), it’s probably best to use an
“anti-surge” fuse instead - these have a
coil spring built into the fusewire which
permits a high initial current to flow but
will still rupture under sustained
overloads.

It seems the most accurate way of
deciding the fuse rating is actually to
measure the average a.c. mains current
with a rrue rms. meter then add a
margin of say 50 to 75 per cent, though
for safety’s sake I would not recommend
that an inexperienced novice attempts a
mains current reading at all. Such a
meter automatically “corrects” the read-
ing to compensate for the complex non-
sinusoidal waveform present in, say, a
power supply, whereas a “normal” mul-
timeter on an a.c. range is calibrated to
produce an rm.s. value based on an
assumption that a simple sinewave is
involved — adequate for most purposes.

Your P=[V calculation to obtain a
current value is slightly misleading in this
case because it inherently relates to a
simple sinewave. In fact, the p.s.u.
waveform is more complex and the
average current is much higher in
practice — hence the fuse kept melting!

Some more ‘“con-fusing” data -~
quality cartridge fuses are generally
marked with a letter indicating their

type: a type “F” is a quick-blow, “FF" is
super-rapid (for semiconductor protec-
tion) whilst ““T” is anti-surge or time-lag.
Incidentally, fuses can also ‘“‘grow old”
and it’s not unusual for fuses to melt for
no apparent reason I repaired my
colour TV which suddenly stopped
working when an internal fuse aged and
finally failed altogether. A 5p. fuse saved
me a £50 call-out bill!

Testing fuses

Still on the subject of fuses, Peter
Strong of Tiverton asks:

Should fuses be tested on the low or high
resistance range of « multimeter? I would
have thought the “low” range as a fuse is a
low resistance device, but it seems that
multimeters source more current on the
low ranges which seems curious. Any ex-
planation?

When checking resistance with a
multimeter, you’re actually causing a
“test” current to flow through the
unknown resistance. The ohmmeter
scale is calibrated as a function of the
voltage across the resistor divided by this
“test” current which is derived from the
meter’s internal batteries. (Actually, the
test current flows out of the negarive
terminal of your multimeter!)

A moving coil multimeter could source
some 100mA or more on the lower
resistance ranges, this current generally
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Fig. 1. Simple Fuse Checker circuit
diagram.
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reduces to just a few mA on the highest
setting. However a digital multimeter
(DMM) will typically only source a
matter of microamps on its resistance
range.

So if you’re testing a really low cur-
rent fuse using a moving coil multi-
meter, it might be best to stick to a
higher resistance range where there is less
likelihood of melting the fuse! But if the
fuse is rated at say 250mA or more,
then it should make no difference which
range you utilise as there is little danger
of damaging an intact fuse this way
and you’ll easily see the difference be-
tween virtually zero ohms and infinite
resistance.

Using the test probes of a multimeter
to test fuses can be tricky, so the Simple
Fuse Checker of Fig. 1 will help to test
whether glass or ceramic fuses are intact
or not. It’s ideal if your vision is im-
paired and it is handy to have on the
bench as a very simple GO-NO-GO
checker. It can be built into a small
plastic box using a push switch, with two
metal pads being used as “contacts”
on the surface, spaced to accommodate
both 20mm and 1% inch types.

To use the checker, just bridge the pads
with the suspect fuse. An intact fuse
will enable the green Led. D3 to light,
the forward voltage of which shunts
diode D1 and led. D2 which cannot
illuminate. A fauity fuse (open circuit)
will illuminate the red l.e.d. instead.

Use it to test household light bulbs
too!

Speaker Anti-thump

C.L. Quay from Kuala Lumpur,
Malaysia wrote in thanks for the
picturesque postcard! — with an idea
which might appeal to audio fans:

Building an amplifier is one thing, but
to hear the “thumping” sound when you
switch on is irritating. Can you help me
with a simple ““de-thump’ circuit for my
amplifier?

The Loudspeaker De-thump circuit of
Fig. 2 is broadly universal and could be
fitted onto many domestic systems. Ad-
ding anything between the amplifier and
the speaker system might give rise to
unacceptable distortion so in this simple
but effective design, a set of heavy-duty
relay contacts is driven by a short-period
timer. The relay switches in a dummy
load immediately on power-up and con-
nects the speaker system once

put terminals, simultaneously disconnect-
ing the speaker. Only when the RC net-
work has charged to more than 50 per
cent of the supply rail (set by R1/R2)
will the relay trip out and re-connect the
speaker. This occurs after a short delay
determined by the setting of VR1. There-
after, the circuit draws little current.

A protected transistor type LP395Z was
used for TRI. It has thermal shutdown
and current limiting (100mA) features so
it’s nearly impossible to destroy. The L.e.d.
D1 is a bit of a gimmick and could be
omitted: it lights for the timing period.
Fig. 2 shows the connections for one audio
channel only, and the contacts RLA2 are
used in a similar manner with another
dummy load (not shown) for the other
audio output.

It is probably best to power the circuit
from the amplifier’s existing d.c. supply
which should manage the initial 100mA
during timing (thereafter, hardly any
current is consumed) and a typical 12V
100mA regulator (e.g. 78L12C) will
withstand up to 35V d.c. absolute
maximum input. Tap the supply from the
main p.c.b. as near as possible to
the amplifier’s power supply smoothing
capacitors, so that the de-thump circuit
will trigger as soon as possible on
power-up. Alternatively, build a separate
mains power supply to provide about 12V
d.c. 100mA maximum, linking a mains
transformer from the mains input of the
amplifier.

The load resistor R6 is not critical in
value or power rating. It is unlikely to
dissipate power of any significant level
during the brief timing period, hence a
relatively low power rating — say SW mini-
mum — should be adequate. You may
actually be able to omit the dummy load
altogether — there were no problems run-
ning my Marantz “open circuit” and most
modern units will be protected against
open or short circuits. However, choose a
high-rated relay such as one with at least
10A contacts. A drop of contact lube may
also help counter nose.

An enhancement may be to reverse the
two inputs to the op-amp and also ex-
change the n/o and n/c circuits on the
relay. Then, the ’speaker is never con-
nected during powering up and will only
switch in after a delay. However the cir-
cuit will then consume nearly 100mA as
long as the speaker is connected because
of the relay consumption, so make sure

De-Thump Circuit

Resistors
R1,R2 100k (2 off)
R3 1™
R4 4k7
R5 680 (optional)
R6 22 ohms 5W (see text)

All 0-25W carbon film + 5%

Potentiometer See

VR1 2M2 enclosed
carbon preset §ﬁ?§
Capacitors Page
Cc1 0u33 polyester
C2 Ou1 polyester
C3 2u2 tantalum 16V
Semiconductors
IC1 78L12C 12V 100mA
regulator
IC2 CA3140E MOSFET
op.amp
TR1 LP395Z protected npn
transistor
D1 red l.e.d. (optional)
D2 1N4148 diode

Miscellaneous
RLA DPCO 10A relay 120 ohm
(or greater) coil
Connecting wire; matrix or stripboard,

Approx cost
guidance only

solder etc.

you are happy the power supply can cope
with this extra loading.

Next month: A further selection of
reader’s letters to encourage you to
dabble. I also hope to cover one or two
Teach-In topics as well. If you have any
particular queries, please write to me c/o
The Editor, 6 Church St., Wimborne,
Dorset BH21 1JH and where possible |
will try to reply through this column.

Regrettably I cannot guarantee an in-
dividual reply or advise on the repair
or modification of specific commercial
equipment. I'm afraid there simply isn’t
room to handle lengthy topics, but I read
every letter and assess them for appeal
and complexity. If you have any ideas or
queries which you think might interest
others, then write in! Why not send a
postcard or photo, too?

the amplifier has had time to
settle to its quiescent operating
condition, by which time the
thump should have passed. L]

Integrated circuit IC2 is a
MOSFET op.amp connected
as a regenerative comparator
or Schmitt trigger, with a
degree of positive feedback
provided by resistor R3. This
gives a crisp switching action
with no relay “chatter”. The
inverting input of the op.amp
is connected to a simple RC
network (VRI and C3) which
can be set for up to about
four seconds delay. On apply-

+Vs 15-35vdc

t0y33 4

k7

IC1 jout 12v_100mA
mLI2C 5
R1 RS T o2 >120
< L ¥ EXR
c1 & ]' RLA
- A 2
R3 10A OPCO
C¥W "> vR1 M <,
2M2 rRED Tk N/C
v+ ! LE.D RLAY
N Re z w NID oy
U

b

e i,
T

C TR1
R2 v— LP3952
100k

2= Lst
> RUAZ
e st

R6

: o-
ing power, the op.amp output

switches high and transistor

TRI1 drives the power relay
RLA. -

OV RAIL

+ r»sw

AMP LS QUT [ONE CHANNEL SHOWN)

The normally-open contacts
thus connect a power resistor
(R6) across the amplifier out-
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Fig. 2. Loudspeaker De-thump circuit diagram. The relay switches stereo channels, of which the
switching circuit for only one audio channel is shown.
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LOW COST: HANDYPROBE

Connect the HANDYPROBE to the parallel printer port
of the PC and start the software. Measuring can be
carried out at once. The HANDYPROBE does not need
an external power supply. Some technical parameters:
0.5-400 V software

select input range;

one input channel;

8 bits resolution

(overall accuracy 2%);

A complete software

program consisting of

a digital

storage oscilloscope,

spectrum analyzer,

voltmeter and a

transient recorder

is provided.

The HANDYPROBE is

eminently suitable for

servicing and

educational purposes.

The TP5008 is an interface card
that provides an analogue
output in addition to two input
channels. This output in
combination with the two
inputs may be used for the
setting up of a complete
control loop. The output
may also be used asa ~

' function generator.

k. The TP5008 has a
resolution of 8 bits
and a sampling rate
of 200,000 samples/
sec (200 kHz). The input range may be set to 0.5-20 V
full-scale deflection. The output range covers 1.25-25 V.,
The TP5008 is fitted with BNC connectors and is
delivered complete with a user manual and software.

~ Separately available are 1:1-1:10 probes
and 1:100 oscilloscope probes. £ 197

TiePie engineering manufactures a complete
range of computer-controlled measuring instruments.
Connecting these units to a PC (MS DOS 3.0 or higher)
results in a number of compre-
hensive test instruments: ~ oscilloscope;
~ voltmeter;
— spectrum analyzer;
~ frequency meter;
~ transient recorder.
All measured data can be stored
on disk or run off for documentation. Because of the
many trigger possibilities, a variety of signals can be
measured, while the powerful software enables a
multitude of measurements to be carried out in a
straightforward manner. Application areas include:
service; medical research; automatic test systems;
research and development; and education.

BEST PERFORMANCE: HANDYSCOPE

The HANDYSCOPE is connected to the parallel printer
port. This makes it possible to carry out measurements
with a laptop or notebook PC. Because of its high
resolution (12 bits}, the HANDYSCOPE is a very accurate

| instrument. The measuring rate is 100,000 samples/sec.

Either of the two channels can be set independently
over a range of 0.5-20 V {(with a 1:10 probe up to 200 V).
The advanced software enables many measurements to
be carried out. Two probes (switchable 1:1-1:10) are
provided. The HANDYSCOPE is constructed as a small
table model with two BNC connectors.

The length of

the cable

linking the

PC and the

HANDYSCOPE

is 1.8 m,
which can be
extended

to 3.8 m.

£ 299

The TP208 is an interface card
with a measuring speed of
2x20 Megasamples/sec
(8 bits). Phenomena shorter
than one millionth of a
second can still be
measured well.
The completely digitized
triggering ensures very
stable triggering with
many trigger
possibilities.
The TP208 has an
input range of
5 mV/div to 20 V/div in 12 steps and an auto calibration
function. Since both channels may be sampled
simultaneously, phase differences can be measured
very accurately. Even single phenomena can be
measured since each channel has a
32 KByte memory. Comprehensive £ 595

(All prices are exclusive of VAT and P&P)

software is provided.

Interested? Then write or fax for a FREE demo diskette to

908 INSTRUTEK (UK)

Telephone (0480} 460028
Fax (0480) 461654

28 Stephenscn Road
Industrial Estate

St Ives, Cambs PE17 4WJ
England



Constructional Project

VS INVERTER

AND UNINTERRUPTABLE POWER SUPPLY
MARK DANIELS ——— Part one=—

A 250W to 600V design with pulse
width modulation for voltage control
and an uninterruptable supply
add-on. It can also be built for 50Hz

or 60HZz operation.

large, noisy petrol or diesel gener-

ators which tend to be expensive, in
terms of both capital and running costs,
especially for smaller loads. The Battery to
Mains Inverter published in the March
1991 issue of Evervday Electronics was
developed to meet the requirement for a
silent and portable source of mains voltage
electricity. Unfortunately one or two of the
components have recently become impos-
sible to source, so a complete re-design has
becn undertaken

IMPEOVEMENTS

Looking back at the spec. sheet for the
original design revealed several areas where
improvement could be made. The power
rating is one such area, but will obviously
require the primary power source to be
capable of sustaining a somewhat heavier
current drain

An investigation into the properties of
car batteries and the type of loads likely to
be used with an inverter reveals that it is
possible, with care, to increase the inverter
rating considerably. Specialist batteries
with a deep cyclic discharge rating, such as

PORTABLE mains power usually means

caravan or traction batteries, are obviously
ideal for this application. but tend to be
quite expensive. Standard vehicle batteries
are cheaper and, when loading is likely to
be intermittent or of short duration. may
be equally suitable. An 069 battery. as
fitted to the author’s Land Rover, is typical
of the unit supphed with many modern
cars. lts capacity of 63 ampere-hour* at the
twenty hour rate enables it to supply 3-15
amps for twenty hours, delivering a total of
0-75kW hr of energy into the load.

Unfortunately. the energy available from
an accumulator falls dramatically as the
load current increases. Even so, we can
expect this particular example, when fully
charged, to be capable of sustaining a con-
tinuous current drain of 25 amps for 100
minutes*, 1.e. it will still supply as much as
0.5kW hr.

A 250 Watt continuously rated inverter
with a short term overload capacity of 400
Watts will run most portable power tools
from a fully charged car battery for a useful
length of time. A peak inverter efficiency of
about 85 per cent ensures that the majority
of the input energy is available o the load
with the battery supplying 25 to 40 amps to

the inverter. As it is rarely necessary to run
an clectric drill for more than a few minutes
at a time this level of current consumption
is quite acceptable.

U'P.S'

The 250 Watt continuous rating of this
unit will enable it to power many small
domestic appliances. including personal
computers which may be shut down in
an orderly manner when the mains fails.
A U.PS. (Uninterruptable Power Supply)
add-on to be described in Part 3 takes care
of the battery charging and the change-
over from mains to battery when the power
fails.

The inverter may be built as either a
50Hz or a 60Hz version and. in conjunc-
tion with the U.P.S add-on, may perform
as a frequency changer to allow equipment
of American origin to operate satisfactorily
on British mains.

INVERTER
CONFIGURATIONS

There are many ways of providing a.c. to
a transformer from a d.c. power source,
but for low. fixed frequencies only three of
these are in general use: the Bridge, Half-
Bridge and Bi-Phase (or Push-Pull). All
threc of these configurations have rec-
tifier counterparts and a series of useful
analogies may be made, which will be
helpful in gaining an understanding of the
process of inversion.

*Reference Source: Tungstone Batteries
Ltd., Market Harborough.

Weight

Weight

Specifications For 250W Inverter
Power Rating, Continuous

Power Rating, Continuous with Fan
Instantaneous Power Rating

Input Voltage Range

Maximum Input Current

Output Frequency Options
Frequency Stability

Output Voltage

Peak Efticiency

Specification for 600W Option

(as above. with the following exceptions)
Power Rating
Instantaneous Power Rating
Maximum Input Current

250 Watts

300 Watts

400 Watts

10.5to 13.8 Volts
40 Amps Peak
S0Hz or 60Hz
<50ppm

240 Volts, regulated
> 85 per cent

<5kg

600 Watts
1000 Watts
100 Amps
< 10kg
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Fig. 1. The bridge configuration.
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(b) Half-Bridge Inverter

Fig. 2. The half-bridge configuration.

BRIDGE
CONFIGURATION

The bridge inverter is perhaps the easiest
to understand, not being complicated by
the need for a centre-tapped transformer or
capacitors. Fig.1b shows the basic circuit
for the bridge configuration, with a bridge
rectifier shown in Fig.la for comparison
purposes.

In the bridge rectifier the diodes allow
current to flow only when they are for-
ward biassed. This will occur for DI and
D4 when point A is more positive than
point B, current will then flow through D1,
through the load and return to the supply
via D4. When the polarity of the a.c. sup-
ply reverses and point B becomes more
positive than point A the current will flow
through D2, through the load, in the same
direction as before and return to the supply
via D3. The load will experience a uni-
directional flow of current, equivalent to
d.c.

In the inverter an electronic timebase
controls the transistors which are turned
on in pairs, TR1 with TR4 and TR2 with
TR3, thus permitting the current to flow
alternately in one direction and then the
opposite through the transformer primary
winding. If TR1 and TR4 are turned on
(with TR2 and TR3 off) current will flow
from the positive supply rail, through TR1,
through the primary winding of the trans-
former in the direction indicated by the
arrow and through TR4 to return to the
supply via the negative rail. With TR2 and
TR3 turned on (TR1 and TR4 will be off)
the current flow in the winding will be in
the opposite direction to that indicated.

The output voltage from the bridge rec-
tifier and the bridge inverter is equal to the
supply voltage, less semiconducior losses, in
each case. Neither circuit requires a trans-
former in order to function, though both are
commonly used in conjunction with one.
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HALF-BRIDGE
CONFIGURATION

The half-bridge rectifier is normally
referred to as a voltage doubler circuit,
since that is precisely what it does. Fig.2
shows the circuits for the rectifier and the
inverter,

Capacitors are substituted for two of the
diodes in the bridge rectifier resulting in the
half-bridge. Now when current flows each
of the capacitors will charge up to the peak
a.c. voltage on opposite half cycles and,
since they are connected in series, their
voltages are arithmetically additive, giving
a d.c. output voltage equivalent to double
the peak supply voltage.

In the half-bridge inverter the two
transistors are switched alternately driving
point A of the transformer primary wind-
ihg first negative and then positive with
respect to point B which is held at half the
d.c. supply voltage by the two capacitors. It
is only possible for point B to remain at
this voltage if a.c. is flowing in the winding.
Any d.c. component will cause the voltage
at B to shift, reducing the value of the a.c.

presented to the load. This automatically
compensates for asymmetry in the a.c.
waveform supplied to the transformer.

The half-bridge inverter has an a.c. out-
put voltage of only half the d.c. supply
voltage.

THE BI-PHASE
CONFIGURATION

All of the above circuits have made use
of a single, untapped winding, achieving
apparent simplicity. Adding a centre-tap to
the winding would appear to complicate
matters, but in practice it simplifies things
considerably by reducing the component
count and, in the case of the inverter, can
also simplify the timebase design. The
respective circuits for the bi-phase rectifier
and inverter are shown in Fig.3a and 3b.

The operation of the rectifier is very
simple; when point A is more negative than
the centre-tap (C.T.), current will flow from
C.T. through the load and return to the
secondary winding via D1. On alternate
half-cycles of the sine wave A will become
positive with respect to C.T. and current
flow will be blocked by D1 which is now
reverse biassed. C.T., however, will be more
positive than B and current will flow
through the load and D2 in the correct
direction. The resultant current flowing in
the secondary winding will be an alternat-
ing one.

As in the previous two cases the reverse
process may be applied to achieve inver-
sion. The two switching transistors are
supplied with square wave signals having
a phase difference of 180 degrees thus
producing a resultant alternating current in
the secondary winding.

The voltage across the entire winding is
twice the d.c. voltage for this configura-
tion, thus enabling transformers of sensible
electrical proportions to be used with a
relatively-low d.c. supply.

INVERSION

It is interesting to note that these
configurations bear more than a little
resemblance to ‘three of the most familiar
rectifier arrangements. This is hardly
coincidence, since inversion is merely the
reverse of rectification and similarly in-
volves coupling of the d.c. circuit to the a.c.
circuit through switches which are opened
and closed at the appropriate times. kn
rectification the switches are; of course,
diodes which are forced to switch at the
correct time by the pre-existence of an a.c.
waveform.

With inversion the pre-existence of ‘an
a.c. waveform cannot be taken for granted,
as the primary source of power is normally
d.c., so a method of forced switching has

D1
A
AC c.T
INPUT ——O0+V
~o

D.Cc
——0 -V

D2

(a) Bi-Phase Rectifier

(b) Bi-Phase Inverter

Fig. 3. The bi-phase configuration.
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for circuits containing induc-
tive or capacitive reactance. It
also simplifies many of the
calculations which we take

for granted, such as peak
to r.m.s. conversion, although
suitable equations may also
t| be developed for other wave

shapes as will be demonstrated
later.

Unfortunately, the sine wave
does have some serious disad-
vantages compared to another
type of waveform, the square
wave, when developed by

Fig. 4. Comparison of square and sine waves.

to be employed. This implies a necessity
for controllable semiconductor switches in
place of the rectifiers, e.g. thyristors or
transistors. The standard thyristor (more
correctly known as a ‘‘reverse blocking
tetrode thyristor”) is usually restricted to
high voltage, high current applications on
the grounds of cost and circuit complexity.

Complicated forced commutation
methods are essential for proper circuit
function and, unless correctly set up, can
lead to premature device failure. Special
types of thyristor, such as the gate turn off
(G.T.0.) device alleviate the commutation
problem, but tend to be even more
expensive than standard devices and are
generally only available with relatively low
current ratings.

POWER
TRANSISTORS

The bi-polar power transistor requires
few of the circuit complications of the
thyristor and is generally much simpler to
use. Modern devices are available with
current ratings comparable to mid-range
thyristors (500 to 600 amps), and have
switching speeds a factor of ten or more
higher. The transistor also has a con-
siderably lower forward volt drop when
conducting (typically 0-2V when saturated,
compared with more than 1V for a thyris-
tor), which is a considerable advantage,
particularly in low input voltage applica-
tions such as this. It offers greatly im-
proved efficiency and reduced device heat-
ing, thus enabling smaller heatsinks to be
employed.

The transistor, however, has no reverse
blocking capabilities and external protec-
tion must be employed to prevent device
breakdown, normally with an inexpensive
silicon rectifier. The power devices also re-
quire a larger control current compared
to the thynstor, requiring multiple stage
amplification to reduce this to a suitable
level. Even taking this into consideration
use of transistors will usually work out
considerably cheaper than an equivalent
thyristor in this type of application.

Only the half-bridge has automatic sym-
metry correction, although this may also be
applied to the bridge type by the addition
of a capacitor in series with the primary
winding. This is not very often seen as it
requires the use of a large non-polarised
component to carry the high a.c. current.

SQUARE WAVE
VERSUS SINE

The normal mains electricity supply is an
alternating one of sinusoidal waveform,
which is characteristic of electricity gener-
ated in a rotating machine. The sine wave
has the advantage that it is pure and
free from harmonics, making it ideal

means of analogue electronics.
Most importantly an ideal
square wave has zero rise and
fall times and a peak value equal to the
supply voltage, thus no energy is lost in
converting d.c. into this form of a.c.

With a sine wave the voltage varies con-
tinuously and smoothly in accordance with
a simple mathematical relationship. This
requires a considerable amount of time for
the transition from one peak to the other
and causes the transistor to spend long
periods of time in a state where it is dis-
sipating a lot of power.

It may be seen from the drawing of Fig.
4 just how much of the energy is lost and
why. The sine wave is totally enclosed by
the square wave as is an additional area
indicated on the drawing by the shaded
area which represents the power lost in
analogue methods of sine wave produc-
tion. Simple graphical measurement tech-
niques or analytical calculus methods
show the area enclosed by the sine wave to
be 70-7 per cent of that enclosed by
a symmetrical square wave of similar
amplitude.

REGULATION

The output voltage of an inverter is load
and input voltage dependent, with the
transformer regulation playing an impor-
tant part in the load regulation. In a fixed
voltage (unregulated) inverter it is neces-

sary for the supply voltage to be absolutely

stable and the core and winding losses of
the transformer to be practically non-
existent for the output voltage to remain
constant under all conditions of loading.

Unfortunately, in real life these ideals are
unlikely to be met and external regula-
tion will generally be employed. This nor-
mally entails designing the transformer to
provide a higher off-load output voltage
than is required and controlling the input
to the transformer in a manner which gives
the desired output voltage under all normal
load conditions.

The most obvious method is linear
regulation, which may be employed to
good effect in small inverters, the excess
voltage being dropped across a series pass
transistor and dissipated as heat. The basic
principle is very simple, but in practice may
not be quite as straight-forward as this,
particularly with larger designs.

There are alternatives such as inductive
control methods using chokes or magnetic
amplifiers, but these require specialised
wound components which tend to be ex-
pensive or difficult to produce at home and
are generally unavailable through the usual
sources.

Control via the switching transistors
eliminates the need for extra components in
the high current or high voltage sections of
the circuit, and can be achieved quite
simply by varying the duty cycle of the
square wave.
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PULSE WIDTH
MODULATION

Pulse-width modulation (p.w.m.) is
commonly used in switched-mode power
supplies of the type fitted to virtually
all personal computers. Although con-
siderably more complex than linear
regulation it offers several significant and
important advantages, not least of which
is the greatly improved efficiency. With
less heat to dissipate smaller (and
cheaper) heatsinks may be used, leading
to a more compact and cooler running
unit, which will ultimately be more
reliable.

Pulse width modulation introduces into
the standard square waveform a ‘“dead-
time” when neither switching transistor is
permitted to conduct. The pulse width
may be adjusted to alter the output
voltage of the inverter, or, more usually,
to keep the voltage constant as the load
current or supply voltage varies. Fig. §
shows some examples of typical output
waveforms for a p.w.m. inverter, under
varying conditions of load current and
input voltage.

The dead-time gives the p.w.m. inverter
its characteristic 3-level output waveform.
Under no-load conditions the peak volt-
age may be quite high (Fig. 5a) and to
compensate for this the pulse width will be
fairly narrow. As the load is increased the
output voltage falls and the pulse width is
increased to maintain the r.m.s. voltage as
in Fig. 5b. Full load conditions demand
maximum power and consequently the
pulse width must be increased to its
maximum,

The expected (and desired, from the
load’s point of view) waveform to satisfy
this condition would be one with zero
dead-time as in Fig. Sc. Unfortunately,
this does little for the life expectancy of
the switching transistors which need a
finite length of time in which to carry out
the switching operation. The transformer
primary winding is largely inductive and
by its very nature will oppose any change
in current. The combination of these two
factors will result in large currents and
voltages being generated which will ul-
timately destroy the transistors. In small

1 [
1.
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I

-t

c. FULL LOAD

EE 4323G

Fig. 5. Pulse width modulation wave-
forms.
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inverters (up to 100 Watts) this effect is minimal and may
usually be ignored.

To overcome the above problem the maximum output
pulse width is normatly limited to around 90 or 95 per cent
of the half-cycle period, guaranteeing that both transis-
tors will never be simultaneously conducting. This does
limit the utilisation of the transformer slightly, reducing
the maximum available output power by a small amount,
but is unlikely to have any significant effect on the overall
performance of the inverter.

ROOT MEAN SQUARE
VALUE

The root mean square or r.m.s. value of an a.c. waveform
is the voltage (or current) which will produce the same heat-
ing effect in a resistance as an equivalent direct voltage (or 2 o
current) applied to the resistance and consequently has the
same numerical value.

For a sinusoidual waveform (normal a.c. mains or gener-
ator output) the peak (Vi) and r.m.s. (Vi) values are
related by the equation,
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This i1s a special case and cannot be applied as a general -
equation to our variable duty cycle square wave. For-
tunately the square wave 1s relatively simple to analyse and
a single equation may be used to describe all such rec- P
tilinear waveforms whose duty cycle i1s known. %

The general expression relating the duty cycle and r.m.s.
value of a square wave with its peak voltage is of the form,

Vr.m.s‘ Vpk SR 3“‘)'0)'015)
The waveform of Fig. 3b has a duty cycle of 50 per

cent. or Y2. Its r.m.s. value is thus given by the following
equation,

40818
[
1C4b
40818
1C4d
40818

vr.m.s. Vpk x ()

This expression may be re-written in the more conven-

tional form, where it will be scen that it gives precisely the

same relationship between peak and r.m.s. values as the sine

wave.

Vims. = Vnk

V2

14

This particular rectilinear waveform approximates some
of the more important characteristics of a sine wave and

1C3
4514

20
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S
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may be an ideal choice in fixed duty cycle applications.
Regulation complicates matters somewhat. but this con-
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7
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venient duty cycle may stitl appear under some load condi- r"a

tions, with others being not too far removed from it.

C/IRCUIT DESCRIPTION

IC2
4516

10

A simplified block diagram of the inverter is given in Fig.

6 which shows the five main blocks of the unit. These are ~ -
the Timebase, the Pulse Width Modulator (p.w.m.), Output z > 1

Stage, Output Filter and the Voltage Regulator. —AA/ — &
The timebase provides an accurate timing reference from

which the 50Hz (or 60Hz) output signal is derived. This is = G§
fed to a pulse width modulator which may vary the pulse o8 =

width to control the output voltage. The voltage regulator —4 =
circuit provides control signals to the p.w.m. in response to e
the output voltage, enabling it to be maintained at the preset ] = —AANA—
r.m.s. level. A power output stage comprising power transis-
tors and a power transformer provide current amplification g
and voltage step-up respectively. before passing through a 2
low pass filter which cleans up the output waveform and a
removes high voltage spikes.

The full schematic for the P.W.M. Battery to Mains In- AN —0

X1
4-086MH

=i
i C3

R2
10M
z
I 1] A} 1 o 5 ] |21
c
Tsap Tnp

verter is given in Fig. 7 (NOTE:~ This does NOT include the &

U.P.S. add-on circuit to be described in Part 3). x
The supply to the inverter is via a double fuse link FSI

tN&00Z o
220u

- Cc2

and FS2 providing limited overload protection. Two fuses
are employed in parallel to obtain the required current ¥

rating without recourse to expensive industrial fuses and W
holders. They MUST NOT, under any circumstance, be
replaced with a single larger current fuse of similar physical 3
size. The fuse holders simply will not take the current and

250mA
VDR1

+|
c1
-r 22000

would constitute an unacceptable fire risk! If a single fuse is
preferred a fast acting semiconductor protection fuse of the
industrial ceramic cartridge type mounted in the appropriate
holder is strongly recommended

FSt
154
FS2
154

+12V
NOMINAL
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Fig. 6. Block diagram of the inverter.

Fig. 7. Complete circuit diagram of the inverter. Note that R24 and R25 are

rated at 1W and R33 must be rated at 7W and be a wirewound (WW) type.

SUPPLY

Capacitor Cl is essential for decoupling the
supply when long cables are used between the
battery and the inverter.

A small increase in efficiency is obtained by
its inclusion, but it may be omitted or replaced
with one of smaller value if the cable length is
minimised.

The power for the logic and control circuits is
supplied via I'S3. varistor VDRI, capacitor C2
and diode D1 maintain a clean, spike free supply
for the scnsitive CMOS circuits. The logic and
control circuits are run at 7-5 volts from a simple
Zener stabilised supply comprising resistor R1.
Zener diode D2 and capacitors CS, C6.

On/off switching of the inverter is taken care
of by switch SI and resistor R3. The

switch is a double-pole

0V
ac.
our

|

O N
-0 E

- C12
e 100 n

FS4
1A
<0
| 240V
ov
R33
10k 7w

1N6OO2

-
D7

R32
100

change over type with
only one pole currently
connected, the second
pole being reserved for
use with the U.P.S. add-
on.

In the off position it
shorts the Zener and the
logic and control circuits
to ground ensuring that
any leakage currents in
the power stage can-
not power the low cur-
rent circuits up. In the
on position current is
drawn normally via Rl
which limits the Zener
current.

During operation of
the switch there is a brief
time when neither way
is closed leaving the
circuits in a dubious
state, where they are
neither connected to the

S supply nor shorted to
& ground. To circumvent

this highly undesirable

1N
400

TR8| b4

R29
22

BUV20

R27
100
€
(4
R30 VR?
1k Lk7

cs8
470n

condition a resistor R3
is connected across the

R31
1k

:‘: supply rails and Zener,
providing insurance for
the CMOS.

TIMEBASE
—i The timebase is

designed around three
CMOS integrated cir-

cuits, IC1 to IC3. IC1, a
4060B, is a 14-stage

1C10c

£01068
Ic10d
401068

1C10a
401068

5

(]
7

R1Y
10M
R4
10M
1C8a
LM324
R17
10M
c
324
R20
10M

C10e
401068

1_.%

1C8b
LM324

R23
10M

ripple counter with an on
board oscillator intended
for direct coupling to an
external quartz crystal.
Various division ratios
may be obtained by
taking the output from
any of the ten externally
available stages of the
counter. In this case a
division ratio of 213
(4096) is used to obtain a
1kHz (1-2kHz for the
60Hz version) output at
pin 1 from a 4-096MHz

R6
130
R0
10k
R9
130
R13
10%
R12
150
R16
10k
R15
150

-_I~ﬁvﬁ
R19
10k

R18

180
R22
10k

(4-9152MHz for 60Hz
output) crystal, X1.

89 IC2 is a 4516B, 4-bit
[ .

binary up-down counter

with reset. It is used here
as a resetable up counter,
counting to decimal 10
(binary 1010), then reset-
ting to zero and repeat-
ing the cycle indefinitely.
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Resistors
R1

Potentiometer
VR1

Capacitors
1

C

C2

C3

C4

C5, C6,C13,C14
C7.C8

C9,C10
C11,C12

C15

Semiconductors
D1, D3, D4, D7, D8
D2, D5
D6
TR1, TR2
TR3, TR4
TR5, TR6
TR7, TR8

IC1

IC2

I1C3
1C4,1C5
1C6

IC7
IC8, IC9
IC10

Miscellaneous

T
T2

L1, L2
L3

FS1, FS2

FS3

FS4

S1

LP1

PL1, PL2

SK3, SK4
TB1,TB2

Approx cost

guidance only

914

180
R2, R8, R11, R14,R17 R20, R23 10M (7 off)
R3 ™
R4, R5, R7, R10, R13, R16, R19, R22 10k (8 off)
R6, R9 130 1% metal film (2 off)
R12, R15 150 1% metal film (2 off)
R18 180 1% metal film
R21 1k2 1% metal film
R24, R25 22 1W metal film (2 off)
R26, R27, R32 100 (3 off)
R28, R29 22 (2 off) See
R30, R31 1k (2 off)
R33 10k( 7W WW gH@P
All 0-:25W 5% carbon film unless stated TALK

Page

4k7 sub min horizontal cermet preset

22,000u to 47,000u elect. 16V*

220y radial elect. 16V

33p ceramic

47p ceramic

100n polyester 5mm pitch (4 off)

470n polyester 5mm pitch (2 off)

2p2 63V polyester 23mm pitch (2 off)
100n 250V a.c. class X mains rated (2 off)
47 radial elect. 63V

*Value non-critical, may be omitted entirely if battery leads are kept very short ( <1m).

1N4002 100V 1A rectifer diode (5 off)

BZX88C.7V5 Zener (2 off)

BZX88C.5V1 Zener

BC182L npn transistor (2 off)

TIP31 npn transistor (2 off)

2N3055 npn transistor (2 off)

BUV20 npn transistor (2 off), (for 600W see Table 3
next month)

4060B, 14 stage divider with on board oscillator

45168, 4 bit binary counter

4514B, 4 to 16 line decoder

4081B, quad 2 input AND gate (2 off)

40788, 8 input OR/NOR gate

40278B, dual JK flip flop

LM324, quad op-amp. (2 off)

40106B, hex Schmitt inverter

4:096MHz + 10ppm stability (for 50Hz), HC-18/U
crystal, Farnel! 170-691; (Alternative for 60Hz)
4.9152MHz, Farnell 103-882

300 VA Inverter transformer, Jaytee 7283 (600 VA
alternative 9E284)

3 VA mains transformer 0-12V, 0-12V secondaries, RS
207-780

47uH 2 A axial choke ( 2 off)

5:6mH choke: 110 turns 1.2mm enamelled wire on EC70
ferrite core, Electrovalue parts, EC70 core
B66343-GX127 (2 off), bobbin B66278-B1011T1,
mount B66278-B2002

15A 32mm fast acting glass fuse (2 off), Maplin DA33
(see text)

250mA 20mm time lag fuse

1A 20mm fast acting ceramic fuse, Maplin DA11

Miniature d.p.d.t. rocker switch

Green panel mount mains neon lamp

6-way socket housing for p.c.b. locking connector
(2 off), with terminals, (2 off)

BS1363 13A cruciform panel mount sockets (2 off)

2-way 10mm pitch (or 3-way 5mm) p.c.b.mount screw
terminal connectors (2 off)

Case, 3U 19 inch Rack Case, 32mm screwdriver release panel mount fuseholder (2 off);
20mm screwdriver release panel mount fuseholder; 20mm chassis fuseholder; Heatsinks
for TR5 to TR8, 1.85°C/W, Maplin KW50 (2 off); 10mm p.c.b. pillars (4 off); small
heatsink for TR3, TR4; connecting wire mains rated 0.74mm2, blue, brown and green
& yellow, thin low voltage assorted colours, 2.5mm?2, red, yellow, blue and black,
6mm?2 black and red, welding cable as required (see Table 2 next month); large
insulated crocodile clips, red and black (one off each); heat shrink sleaving, various
sizes; TO3 silicone isolating kits with bushes (4 sets off); cable ties; M3 panhead
screws (12mm, 20mm), plain washers, spring washers and nuts; M3 solder tags (10
off); acetate sheet (see text next month); large self adhesive square feet (6 off).

£95 ......

PULSE WIDTH
MODULATOR

The binary output of IC2 appears on
pins 6, 11, 14 and 2 and is read by IC3, a
4514B CMOS 4 to 16 line decoder. IC3
outputs 0 to 3 are ignored, with 4 to 9 (pins
8.7, 6, 5.4 and 18) being logically ANDed
with the regulation contro! lines by gates
1C4a to d and ICS5a and b. A reset pulse
from output 10 (pin-20) at a repetition fre-
quency of 100Hz (120Hz for optional 60Hz
output) is used to reset the counter and
toggle the flip-flop in IC7.

The thp-flop performs two tasks, firstly
it divides the input frequency of 100Hz
(120Hz) by two giving the required 50Hz
(60Hz) output and, secondly, provides
complementary outputs at pins-1 and 2.

The two remaining AND gates in IC5 are
used to AND the outputs of IC7 with the
NORed outputs of IC4 and 1CSa.b which
are logic 1 when their inputs are taken high
in turn by IC3 and the regulation control
inputs which are controlled by the op.amps
in IC8 and 1CY.

This obviously gives logic 0 at the out-
puts of IC5¢,d when any of the outputs of
IC3 are logic 1, and the appropriate regula-
tion input or pin-17 of IC3 is logic 1. It
should be noted that when pin-17 (output
9) of IC3 is high the gating control signal to
ICS¢ and IC5d is unconditionally low and
1s not affected by the pulse width modu-
lator. This occurs twice per output cycle,
allowing a maximum duty cycle of 90 per
cent thus giving the required dead-time as
noted under the section on Pulse Width
Modulation above.

VOLTAGE
REGULATION

Voltage regulation is by pulse width
modulation as already described. The
regulation, in this design, is performed in
discrete steps by applying simple analogue
to digital (A to D) conversion techniques.
The output voltage at the secondary of the
power transformer, T1 is monitored using a
small mains transformer, T2. The resistor,
R33 in series with its primary keeps the
current drawn by it down to an acceptable
level. Diodes D7 and D8 provide full-wave
rectification with the OV return taken to the
centre tap of the secondary winding.

Before the signal can be applied to the A
to D converter it has to be smoothed to
provide a continuous level for satisfactory
monitoring. This is carried out by an RC
filter, comprising R32 and C15, with R33 in
series with the primary. Adjustment of this
voltage is by preset potentiometer VR1 al-
lowing the final output voltage to be set.

Voltage clamping is provided by a
simple Zener shunt regulator ensuring that
the voltage presented to the operational
amplifiers in IC8 and IC9 does not exceed
the supply voltage. A stable reference
voltage for the A to D converter is
provided by D6, a 51 volt Zener diode
which has a low temperature coefficient,
thus ensuring that the output voltage will
remain stable under all normal ambient
temperatures.

A potential divider comprising resistors
R21, RI18, RIS, R12, R9, R6 and R30
provides the appropriate reference voltages
relating the peak voltage to the r.m.s. value
for the respective op.amps to monitor. The
amplifiers are used in the inverting mode
for maximum stability so each amplifier
output will swing low when the voltage on
its inverting input is higher than the 51
volt reference on its non-inverting input.
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Fig. 8. Step regulation function.

To operate the logic correctly and increase
(rather than decrease) the pulse width as
the voltagc falls the output of each op-amp.
must be inverted. For maximum reliability
Schmitt inverting buffers are specified in
IC10 and provide the logic level signals
required by the AND gates in 1C4 and 1CS.
Thus as the peak voltage monitored by the
op.amps rises the control signals to the
AND gates are switched on one by one,
reducing the pulse width by 10 per cent per
gate.

The r.m.s. voltage remains substantially
constant while the peak varies since the
resistor values specified for the potential
divider chain correctly relate the peak
voltage and pulse width to its r.m.s. value.
The correct relationship between peak
voltage and pulse width are shown in
Table | for a 240V r.m.s. output at both
SOHz and 60Hz.

PEAK VOLTAGE

A graph of peak voltage against duty
cycle for a constant 240 volts r.m.s. is
plotted in Fig. 8 as a smooth curve,
showing how rapidly the peak voltage
increases at low duty cycles. ldeally, these
low duty cycles, accompanied by cor-
respondingly high peak voltages, should be
avoided wherever possible as they may
cause damage to electronic equipment
connected to the inverter. The step regula-
tion function also plotted on the same set
of axes is shown only from 30 per cent to
90 per cent, but this will still peak at ovér
400 volts. In normal operation with the
inverter running from a battery which is off
charge the duty cycle will stay within the
range 50 per cent to 90 per cent and the
peak voltage, from the graph, will remain
below 370 volts.

The graph aiso shows how the voltage
can vary within each of the six steps of
regulation. The intersection of the vertical
lines with the curve gives the peak voltage
shown in Table | for the particular value
of duty cycle. The horizontal lines show
clearly the minima and maxima for each
regulation point. The 30 per cent duty cycle
is also shown as having a maxima at ap-
proximately 490 volts, which is of course
complete nonsense, this point being open
ended as the narrowest pulse width avail-
able to the p.w.m. It does illustrate that,
should there be another regulation point
below this, its minima would occur at this

value. In practice, if a 30 per cent duty
cycle is ever attained, the peak voltage is
unlikely to rise above this value anyway.
The minima for the 90 per cent duty cycle is
also open ended (at least down to zero
volts) but is shown on the graph at 240
volts for similar reasons.

ouUTPUT STAGES

The outputs of the low power circuits
used in the timebase and control circuits
are incapable of providing more than a few
milliamps of output and need substantial
buffering before they will drive the power
transformer.

Transistors TRI to TR4 form two Dar-
lington pair emitter followers to buffer the
low current complementary outputs of the
flip-flop, providing sufficient drive current
for the high current output stage.

The power stage is made up of two iden-
tical common emitter amplifiers TRS, TR7
and TR6, TRS driven in anti-phase by TR3
and TR4. A description of either will be
sufficient for an understanding of the com-
plete output stage.

Transistors TRS and TR7 with resistors
R26 and R28 form a standard common
emitter Darlington stage offering a maxi-
mum collector current rating of 50 amps
and providing a minimum gain of 400 at a
collector current of 25 amps. Diode D3 is
included for transistor protection keeping
the reverse collector voltage experienced
by the transistor below its reverse break-
down voltage and absorbing high voltage
spikes which would otherwise appear on
the secondary of the transformer T1.

Base current for the Darlington power
stage must be limited to a suitable, safe
value and is supplied via a base resistor
R24 which allows approximately 21 5mA of
base drive. Bipolar transistors have base
capacitance which must be charged and
discharged rapidly when the transistor is
employed in a fast switching application.

Rapid charge and discharge of a
capacitor requires large currents for short
periods of time and the 215mA of base
drive is inadequate for the required speed.
Shunting the base resistor R24 with a
capacitor, C7, will enable a much higher
current to flow very briefly as C7 charges
and discharges.

Transformer T1 has a centre tapped
primary winding with the centre tap (Red)
connected to the 12 volt supply rail. TR7
switches one end (Yellow) of the primary to
ground for a maximum of 9ms (7-5ms for
60Hz) (subject to p.w.m. permitting) allow-
ing current to flow in half of the primary
winding from Red to Yellow. When TR7
switches off there is a minimum period of
2ms (1.67ms) when neither transistor con-
ducts, this is the reset period for the
transformer during which the magnetic
field set up in its core can collapse making
it ready for the next pulse.

SAFETY

Read this section very carefully before
commencing work on the inverter since
this project involves dangers of a kind
infrequently encountered in home elec-
tronics construction.

The electrical safety aspect should
be familiar to all but deserves spe-
cial mention in connection with this
project. Although the inverter is in no
way connected to the mains electricity
supply its output is at a high voltage
and low impedance, IT IS EASILY
CAPABLE OF DELIVERING SUFFI-
CIENT CURRENT TO KILL! Always
switch off and disconnect from the bat-
tery before making any adjustments.

Car batteries contain sulphuric acid
which is highly corrosive, and great care
must be taken to avoid spillage. Spilt
acid should be diluted with copious
quantities of water and cleaned up
immediately. Skin contact should be
avoided and is dealt with in a similar
manner to above followed by washing
with soap. In case of eye contact flush
with clean cold water and seek medical
attention IMMEDIATELY.

The danger of heavily loaded batteries
gassing and the consequent explosion
risk as mentioned next month in the
main text is very real and should not
be underestimated. An exploding ac-
cumulator can do considerable chemical
and mechanical damage.

The electrical energy content of a car
battery is very high and, in conjunction
with its extremely low internal resis-
tance, can sustain a short circuit cur-
rent of SEVERAL THOUSAND AM-
PERES. A spanner placed across the
terminals will rapidly become too hot to
touch and, when removed, will cause a
spark of sufficient magnitude to ignite
the hydrogen liberated by the extremely
vigorous chemical reactions initiated in
its cells!

Transistor TR8 provides the next current
pulse, which is of the same duration but the
current now flows from Red to Blue revers-
ing the polarity of the magnetic field setup
in the transformer core by the previous
pulse. The induced voltage in the secon-
dary winding follows the alternating mag-
netic field and has the same period and
consequently the same frequency, SOHz
(60Hz).

EFFICIENCY

Capacitors C9 and C10 perform two
functions, improving the shape of the
waveform presented to the transformer and
increasing the overall efficiency of the
inverter. This also reduces the power
dissipated in the transistors during the

Table 1. Relationship between peak and duty cycle for 240V r.m.s. “square” waves.

Duty Cycle Pulse Width (S0Hz) Pulse Width (60Hz) Peak Voltage
10% Ims 833ps 758V
20% 2ms 1.67ms 536V
30% 3ms 2.50ms 438V
40% 4ms 3.33ms 379V
50% Sms 4.17ms 339V
60% 6ms 5.00ms 310V
70% Tms 5.83ms 287V
80% 8ms 6.67ms 268V
90% 9ms 7.50ms 253V

100% 10ms 8.33ms 240V
915
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switching time, giving them improved life
expectancy.

The turns ratio of the transformer
provides a voltage step up to approxi-
mately 240 volts and (to comply with the
principle of conservation of energy) a
corresponding step down in current. In an
ideal transformer the power out of the
secondary winding should equal the power
supplied to the primary, but with un-
avoidable winding resistances and losses in
the magnetic circuit some power will
inevitably be wasted, typically 5 or 10 per
cent.

The relationship between the input
waveforms and the induced voltage in the
secondary for a 50 per cent output duty
cycle is shown in Fig. 9. Each transistor is

°
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able Lo operate at a maximum duty cycle of
45 per cent when inverter foading and input
voltage demand. This, of course. translates
1o a 90 per cent overall duty cycle in the
transformer.

OUTPUTFILTER

The waveform at the secondary of Tl is
fairly clean and should be suitable for
running the majority of. appliances. For
only a small outlay it is possible to clean
it up quite considerably making it ac-
ceptable for use with sensitive equipment,
such as computers, hi-fi systems and video
equipment.

A very simple two stage fow pass LC
filter connected to the output removes
the majority of noise produced by the
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switching circuits, virtually eliminating
any spikes having a fast rise time.

Capacitor C11 and the secondary wind-
ing inductance of T1 form the first stage
of the network removing lower frequency
noisc while leaving the 50Hz (60Hz) com-
ponent virtually unaffected.

A second stage comprising miniature
radio frequency (r.f.) chokes L1, L2 and
a second capacitor C12 remove higher
frequency noise including r.f. providing
some degree of radio frequency inter-
ference (R.F.1.) suppression. Elimination
ol R.F.1. is essential if the inverter is to be
connected to computing equipment other-
wise random data loss may occur.

A pair of varistors (voltage depend-
ent resistors) VDR2 and VDR3 clamp

R33

Fig. 10. P.C.B. component layout and (right) the topside and underside p.c.b. copper foil patterns. Only the necessary part of the

topside area is shown.
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the remaining high voltage spikes and
can dissipate a considerable amount of
energy over a very short period of time.
The resistance of the varistors is nor-
mally very high but when the break-
down voltage is cxceeded the resistance
falls sharply and literally short circuits
the spike before it has chance to cause
damage to the load.

A 5-6mH high Q choke, L3 may be
fitted as a final stage filter to remove a
large portion of the harmonics present in
the square wave output of the trans-
former, presenting a waveform to the load
which should not be too far off sinusoidal.
This will also reduce the ratio of the peak
to r.m.s. voltage, particularly with the

f

narrow pulses present under light loading,
bringing the peak closer to the 340 volts
peak of the normal household mains.

The choke is wound on an EC70 fer-
rite core which gives plenty of room for
thick winding wire, keeping the resistance
low whilst providing plenty of inductance.
This gives the inductor a high Q value
which aids overall inverter efficiency.

P.C.B.
PRODUCTION

The majority of the low power com-
ponents are mounted on a double-sided
glass fibre printed circuit board. Owing
to the complexity of this board home

production is not recommended for the
inexperienced and it is suggested that the
EPE PCB Service (code 855) is used. For
those who wish to produce their own
board the upper and lower foil patterns
are provided in Fig. 10.

If you make your own p.c.b. the
majority of the holes should be drilled
0-8mm, many of the rest will need opening
up to Imm. In general, the pad sizes are
indicative of the required hole size, i.e.
the larger the pad the greater the hole
diameter. A few of the holes should be
drilled at 1-3mm, notably for T2, VRI
and the p.c.b. power connectors. The
board mounting holes in each corner
should be drilled 3mm.
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P.C.B.ASSEMBLY

The component overlay for the printed
circuit board is shown in Fig. 10 and
should be assembled in accordance with the
following. Fit and solder all the resistors,
capacitors, inductors, connectors, varistors
and the preset in place first, leaving R33
until later. The thick tracks around L1 and
L2 should be heavily tinned after the
components have been soldered in place, as
they will have to carry the full output
current of the inverter without overheating.

The discrete semiconductors should be
fitted next taking great care to correctly
position and orientate them in accordance
with Fig. 10.

For maximum reliability, and to avoid

p.c.b. holes. the i.c.s are soldered directly
into position withour the use of sockets.
Eight of the ten integrated circuits are
CMOS devices and require special handl-
ing (i.e. use an earthed soldering iron and
avoid touching the pins). All of the i.c.s are
similarly orientated, with pin-1 located
top left when in position. Solder two
pins at opposite corners on each device
and recheck its orientation and positioning
before finally soldering the rest of its pins.

Fit the correct crystal for X1 (4.096MHz
for 50Hz, 4.9152MHz for 60Hz) and solder
it in place very quickly as excessive heat-
ing will alter its operating frequency per-
manently, rendering the final output fre-
quency of the inverter inaccurate.

The small mains transformer, T2 can
now be fitted along with R33 which should

be spaced 10mm above the board as it will
get hot when the inverter is running. Heat
resistant sleeving or ceramic spacers should
be fitted to its leads before mounting since
it wil! be at 240 volts above ground poten-
tial during operation. Note: it is most
important for correct circuit function that
the specified transformer be used for T2,
since its winding resistances come into the
regulation equations for the completed
inverter.

Next month: The remaining
inverter construction details plus
setting up, fault finding and
modifications.

Acknowledgement: Front cover
photograph and text photographs
by Ryck Markiewicz.

the necessity for through plating of the

SHOP-TALK

with David Barrington

250W/600W Battery to Mains Inverter

Before tackling any work on the Battery to Mains Inverter it is vitally
important that anyone undertaking this project reads the “Safety
Panel” first. Also, it should only be attempted by a person skilled in
electronic construction work.

The toriodal inverter transformer was specially made up for this
project by Jaytee (B 0227 375254) and will cost about £28 for the
300VA version, code 7E283. We have not received a price for the
600VA transformer (code 9E284) for the 600W version, but more
details will be given next month. The 3VA mains transformer is an RS
component stocked by Electromail, code 207-780.

We have been unable to locate any source for the 4-:096MHz (50Hz)
or the 4-9152MHz (60Hz) crystals other than Farnell (@ 0532
636311). If they are unwilling to supply, then someone like Green-
weld (@ 0703 236363) might be persuaded to order for you.

The 5-6mH choke was made up on a EC70 ferrite coil kit from
Electrovalue (4@ 0784 442253), order codes B66343-GX127 (core
2 off), B66278-B1011T1 (bobbin) and B66278-B2002 (mount). The
47uH 2A axial choke is listed by Maplin (UM12N). The BUV20 tran-
sistor varies in price quite considerably from just over £4 up to about
£8. The ones used in the model were purchased from JPG Elec-
tronics (@ 0246 211202) and cost £4.50 plus p&p each.

The double-sided printed circuit board can be obtained from the £P£
PCB Service, code 855. The 7W wirewound resistor and mains rated
X-class capacitor should be generally avaitable.

Auto Alarm

The most expensive item needed to complete the line-up of com-
ponents for the Auto Alarm is the external “staccato’” siren. The stac-
cato sounder (Maplin YZ03D) cost nearly £9 and, although it has not
been tried, we can see no reason why their Micro Siren (code JK42V)
could not be used in this circuit — saving about £5.

The case (Maplin YN36P) does not have to be the one shown in the
article but, depending on location, shouid be one that can easily be
sealed against moisture if necessary. The small printed circuit board is
available from the £PE PCB Service, code 854.

Three-Way Christmas Tree Lights Flasher

The only item that could cause concern when sourcing components
for the Three-Way Christras Tree Lights Flasher is the double-spaced
p.c.b. mounting terminal block. These were ordered from Maplin and
are their interlocking 300 series, codes JY93B (10mm), JY94C (5mm)
and JY95D (10mm).

Whichever type of case is used it must be tamper proof. Also, make
sure the supply lead plug is fused with a 1A fuse. The printed circuit
board is available from the £P£ PCB Service, code 853.

SPICE A/D Simulation

FREE 10 Transistor version FREE

PIXED-nOOC BIVIOC BY 2 CIRCUIT EXAHPLE

® Mixed Analogue and Digital

s EY 4V 7Y 71/ L @ All SPICE 2G6 analyses

8 RS : " @ Behavioural Modelling
R ® Graphical post-processor
R ——— | @ 640K version £395

: =3 T= | @ 32 bit extd. mem. ver. £695
7 o .., ® Schematic front end £149

“ = « * @ Book on SPICE £39.95

For your FREE copy - just send a formatted 1.44 MB HD 3.5in
disk and SAE to: E.P.E. Offer, CRaG Systems, 8 Shake-
speare Rd, Thatcham, Berks RG13 4DG Tel (0635) 873670
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Stereo Tone Control plus 1TW Stereo Amplifier

No real component buying probiems have come to light when
checking down the list of requirements for the Stereo Tone Con-
trol and TW Stereo Amplifier, this month's audio modules in our
Multi- Purpose Audio System series. The LM1035 d.c. operated dual
tone/volume/balance i.c. used in the tone circuit should be widely
available. However in case of difficulties, the one used in the model
was purchased from Maplin, code QY19V.

The constructor has three possible module variations to choose from
and all three options are covered by the £PE PCB Service and printed
circuit boards are available as follows: code 849 (Tone/1W Amp.); 850
(Tone only) and 851 (1'W Amp. only). See page 943.

Waterproof Delay Switch

The relay used in the Waterproof Delay Switch is the “Ultra Mini-
ature High Power Mains Relay” purchased from Maplin. This relay is
rated at 10A and is listed as code YX97F.

The waterproof plastic box also came from the above company,
code YMI0X. Likewise, the encased reed switches (YW46A). These
magnet operated switches are burglar alarm/security types for recess-
ing into doors and window frames and similar products are stocked by
Suma Design, Autona, Mailtech and Marco.

Circuit Surgery

Some readers may experience difficulty when trying to purchase
the LP395Z overload protected transistor for the ""Loudspeaker De-
Thump' circuit, one of this month’s Circurt Surgery subjects. This is an
RS device from Electromail (8 0536 204555), code 640-068.

-

I
BN TESTEQUIPMENT mEt

SPEC/AL OFFER

Free carrying case (worth up to £14.95)
with every piece of equipment.
Offer ends 10th December 1993.

VANN DRAPER ELECTRONICS LTD
ALEXANDER HOUSE,

BAMPTON CLOSE, WIGSTON,
LEICESTER. LE18 2RZ (0533) 8130971

Continuity Tester £14.95

2MHz Pulse Generator £89.95
Digital Storage Adapter £799.95
Wriststrap Checker £44.95
/solation Amplifier £199.95

Prices exclude VAT

All equipment is designed and manufactured to BS4743
and IEC348 and is supplied complete with operating
manuals, one year guarantee and all necessary leads.

PHONE OR WRITE FOR A FREE
COPY OF OUR CATALOGUE
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VIDEOS ON ELECTRONICS

Everyday with Practical Electronics is pleased to bring you a range of videos designed to provide instruction on electronics
theory. Each video gives a sound introduction and grounding in a specialised area of the subject. The tapes make learning
both easier and more enjoyable than pure textbook or magazine study. They should prove particularly useful in schools,
colleges, training departments and electronics clubs as well as to general hobbyists and those following distance learning

courses etc.

VT201 to VT206 is a basic electronics course and is designed to
be used as a complete series, if required.

VT201 54 minutes. Part one; D.C. Circuits. This video is an absolute
must for the beginner. Series circuits, parallel circuits, Ohms law, how to
use the digital multimeter and much more. Order Code VT201

VT202 62 minutes. Part two; A.C. Circuits. This is your next step in
understanding the basics of electronics. You will learn about how coils,

transformers, capacitors, etc are used in common circuits.
Order Code VT202

VT203 57 minutes. Part three; Semiconductors. Gives you an 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. Warning, 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 designed
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 VI302

VT303 56 minutes. Digital Three is your next step in obtaining a solid
understanding of the basic circuits found in todays digital design. Gets
into multiplexers, registers, display devices,etc. = Order Code VT303

VT304 57 minutes. Digital Four shows you how the computer is able to
communicate with the real world. You will learn about digital to analogue
and analogue to digital converter circuits. Order Code VT304

VT305 56 minutes. Digital Five introduces you to the technology used in
many of todays memory devices. You will learn all about ROM devices
and then proceed into PROM, EPROM, 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

By now you should have a good understanding of computer technology and
what makes computers work. This series is also invaluable to the computer
technician to understand the basics and thus aid troubleshooting.

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

To order see our Direct Book Service “Ordering Details” - the postage for tapes is the same as for our range of books and you can order
tapes and books at the same time and pay only one lot of postage. Each video costs £29.95 inc. VAT. If ordering eight or more together
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ELECTRONICS PRINCIPLES
SOFTWARE

from E.P.T. Educational Software

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 sy = 1

* D.C. Circuits S el AW A

* Capacitance and Inductance I e il Sorias fesiztor 1 S0

* A.C. Series Circuits L k. Uattass drop B3 - Goom

* A.C. Parallel Circuits ORI e ovei

* Reactance and Impedance ST St s e e
* A.C. and D.C. Power Arrives: The charge storcd in e cun be increesed by making It larger. This

dre.ses the rlgx“le voltage. Rs limits the diode forward current.
* Frequency and Tuned Circuits ]

" Using Numbers Half Wave Rectifier screen

* Complex Numbers, Phase Angles Having reviewed a dozen, or more, educational

* P.N. Junction Diode software packages designed to “teach’ electronics,
* Transistors [ was more tha;? a lttt_le §cept16zzl when 1 first heard
about Electronics Principles: there seemed to be

* Operatlonal Ampllﬁers little that could be done that has not been done
* Logic Gates elsewhere. When | started to use the package my
e views changed. Indeed, | was so impressed with it
* Dlgltal Number SyStems that I quickly came to the conclusion that Everyday
% Combinational L()gic with Practical Electronics readers should have an
* Fllp FlOpS opportunity to try the package out for themselves!

g . MIKE TOOLEY B.A.
* Counters and Shift Registers Dean of Faculty of Technology,

* MCIHOI‘y Brooklands Technical College

Over 200 menu driven screens with interactive graphics enabling a learning
by doing approach to encourage experimentation.

Electronics Principles requires 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 with this program. The program is supplied on
three 3.5 inch disks.

Complete package

Only £49.95 inc. VAT, plus £1 post and packing.

Distributed by Direct Book Service, 33 Gravel Hill, Merley, Wimborne, Dorset, BH21 IRW. (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 ~ 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 send £42.51 (price less VAT) plus £3 airmail postage (Total £45.51).
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Domesday for Domesday

On a radio phone in recently a caller
asked what PC she should buy for her
children. | knew | was in for trouble the
moment | recommended an IBM-com-
patible. Sure enough, an Acorn dealer was
on the line within minutes reminding me
that at least 90% of schools use the BBC
Micro, and telling me how bad DOS,
Windows and PC software are. He also
took me to task for being enthusiastic
about Philips’ CD-I system, when Acorn
and the BBC were pioneering multimedia
with the Domesday system back in the
eighties.

Well et me stick my neck out further.

The Domesday system relied on a non-
standard 12 inch Laser Video disc, running
on a player controlled by a BBC Micro.
Images were analogue. CD-1 uses a 5 inch
CD, running on a standalone player. The
images are digital.

The Domesday system was subsidised
by the DTI. It should never have been
launched because the ongoing develop-
ment of CD-ROM and CD-I had made
Domesday clearly obsolete before it was
ready. Of course schools that bought play-
ers may still be using them, but this
does not make the system a success. It
was a failure and most people have not
even heard of it. There has been no new
software for several years. |f the Domesday
programme material has any educatonal
value it should now be transferred to
CD-ROMor CD-I.

Learning Problem

Likewise the fact that cash-strapped
schools are still using BBC Micros, does
not prove the system is the right teaching
tool for the future. It just proves that
schools cannot afford to replace them. Of
course the Micro was ahead of its time, of
course it helps children get to grips with
computers and of course engineers play
some clever tricks with their Micros. But
what we are talking about here is giving
school children the best possible prepara-
tion for working life in the real world.

| do not like DOS, or Windows or much
of the software available for the PC. |
preferred Beta to VHS. But the world is as
it is, not as we would like it to be. In the
real world VHS is the home video standard
and offices use IBM-compatible PCs.

School-leavers who become office
secretaries will be expected to yse DOS or
Windows wordprocessors and databases.
Higher flyers will need to know how to
recover lost or corrupted DOS files,
install new Windows applications, juggle
Autoexec and Config system files
and fine tune memory management.
DOS/Windows is like a language. If you
are going to work in Japan, you learn
Japanese, not Chinese. If you are going to

EPORT

— by Barry Fox

work in Holland, you learn Dutch not
German or Austrian. So why, if children
are going to work with DOS and
Windows, teach them to work with the
BBC Micro?

Relative merits are not the issue, any
more than the relative merits of VHS and
Beta were the issue ten years ago.

When anyone writes in to tell me about
the wonders of the BBC Micro, will they
please answer me a question. If the BBC
Micro is so wonderful, and ideal for use
as a real life working office tool, why do
I never see anyone in a BBC office using
one?

No Contest

While on the subject of challenges, a
magazine reader recently challenged me
on the oft-repeated statement that Beta
was technically better than VHS, but VHS
won through better marketing.

Unsupported myth, he argued.

Not so. The facts speak for themselves.

The Beta system used a clever juggle
of low tape speed (1:87cms a second),
narrow track pitch (33 micrometres) and
large video drum (74-5mm diameter) to
give high tape-to-head writing speed (5.8
metres/second) and 3 hours 15 mins play-
ing time from a small cassette.

Early Beta machines gave poor pictures
because early tape could not match this
very demanding specification.

But as soon as the tape improved Beta
pictures were visibly clearer than VHS,
which placed less demand on the tape by
using a larger cassette and shorter playing
time (3 hours), while running the tape
at higher linear speed (2.34cm/s) over
a smaller drum (62mm diameter) which
writes wider tracks (49 micrometres) at
slower speed (4.85 metres/second).

Tolerances are not so tight for VHS,
which makes the system able to cope with
poor tape, but the penalty is reduced
potential.

By leaving the tape continually
threaded, Beta machines could start
recording or playback far quicker than
VHS, provide fast search pictures and read
cue code tracks from the tape at fast
winding speed.

Common sense told that because the
tape was fast winding over the heads, they
must wear faster. But despite many early
predictions of doom, there was never any
hard evidence of Beta heads wearing out
faster than VHS heads. Sony's engineers
had designed out the problem with clever
tensioning that created an air cushioning
effect.

The VHS manufacturers have spent the
last fifteen years tweaking their system, to
provide faster start times and fast search
pictures, and to get clearer pictures out of
slow writing speeds. Note also that the
broadcast industry has almsot universally
adopted the professional Betacam formats
which build on domestic Beta technol-
ogy, whereas professional versions of VHS
have never been anywhere near as suc-
cessful.

VHS now works well. But how do you.
suppose Beta would be working if Sony
had done a better job of selling it par-
ticularly with granting licences for other
firms to make machines and being more
forthcoming with information on what im-
provements were already in the laboratory.

| know for a fact that it was Sony's
secrecy, and JVC's open-ness, that tipped
Ferguson into backing VHS rather than
Beta. Ferguson had already fallen out
badly with Philips, over the poor reliability
of the Dutch company’s early VCR's and
the appalling arrogance of its UK sales
staff — one man in particular. Ferguson was
just itching to teach Philips a lesson. It
had to be VHS or Beta and Ferguson
chose VHS. Ferguson was then still part of
Thorn-EMI, and still had immense clout in
the UK market. After that Beta never stood
achance.

— Spoilsport

If you travel to a country like the USA, where there is no teletext, you soon realise how
lucky we in the UK are to have such a valuable source of free, up-to-date information news.
Local newspaper, and local radio news rooms, rely heavily on the news pages. !

It provides up to date share prices for financiai institutions. So offices often have TV sets
and, as often as not, the set is used to watch cricket or football.

Even if it is used only for teletext, staff use it to check the sports scores. The same thing
happens if office PCs, or office networks, are fitted with teletext decoders.

Computer systems company Digithurst of Royston in Hertfordshire has seen this and come
up with a spoilsport answer. For around £500 the MicroEye lets companies use the free
broadcast teletext service to provide staff with business information, but without anyone
being able to waste working time on watching entertainment pages. Digithurst calls it

“removing the play element”.

Digithurst’s MicroEye is a TV tuner and teletext decoder that plugs into whichever personal
computer is serving information to the office network. MicroEye software lets the office
system supervisor program the decoder to receive only selected pages. It then strips out the the
information from these pages and puts it in an indexed store.

Anyone on the network can then call up and read pages of teletext information that relate
to their job. But they cannot call up any pages with a play element or watch any television

pictures.
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INTER -AC

Robert Penfold

T MIGHT be more appropriate if this

feature was renamed something like
“PCB CAD Of The Month”. Several low
cost programs of this type have been
reviewed in Inferface over the past few
months, and this month brings a review
of another. Like the ones covered pre-
viously, this program is for IBM PCs and
compatibles. The program in question is
"Quickroute”, and three versions of the
program are available. All are available at
inclusive prices of under £100.

The cheapest of these is “Quickroute
1.5” for DOS. At a somewhat higher cost
there is “Quickroute 2.0 Standard Edi-
tion” which runs under Windows 3.0 or
3.1. The Windows version is quite similar
to the DOS version, but it has some
additional features. Also, it ensures com-
patibility with the vast range of high
resolution screens, printers, etc. that will
operate with Windows.

The most expensive version is the
“Quickroute 2.0 Professional Edition”.
This is exactly the same as the normal
Windows version of the program, except
it has the ability to import and ex-
port Gerber Photo-plotter files. Also,
an NC drill export facility is provided.

The export facilities enable the user to
produce files that can be used for commer-
cial p.c.b. production. The Gerber import
facility might permit designs to be im-
ported from other printed circuit CAD
programs, but this type of thing tends to
be fraught with difficulties in practice.

Windows Versions

There is an installation program which
makes it very straightforward to load the
program onto the hard disk from the single
high density disk. In this respect the pro-
gram is rather less slick than the “PCB
Designer” program reviewed last month.
However, anyone who is reasonably familiar
with Windows should soon have “Quick-
route” up and running. The manual does not
seem to give details of minimum system
requirements, but the program will pre-
sumably run on any PC that can use
Windows 3.0 or 3.1.

The screen layout and basic method of
controlling the program is similar to that of
“PCB Designer”. There is the usual menu
bar, and this gives access to facilities such as
saving, loading, zooming, and snap grid size.
A toolbar below the menu bar gives access
to the most frequently use commands,

Quickroute 2.0 - feX\qridemo.pcbj

which are mainly those used when actually
drawing the board design. These include
track and pad drawing, and adding d.il
clusters or pre-drawn symbols.

A limited but useful range of symbols are
supplied with the program, but custom sym-
bols can be drawn-up and added to these.
The “?” button is used to change to a dif-
ferent track width, pad size, symbol, or d.i.l
cluster. It brings up a window which makes
selection of the new drawing object very
easy. A good range of track and pad sizes
are available, and they are all user adjustable.

Some block editing commands are avail-
able via three of the toolbar buttons. These
permit areas of the board to be copied,
moved, or deleted. Alternatively, individual
objects can be picked and processed in the
same ways. It is also possible to add
“elbows” into tracks, and blocks can be
rotated through 90 degree increments or
mirror-imaged. However, nothing beyond
these basic editing commands are provided,
and this is one respect in which “Quick-
route” is inferior to most of the competition.

With most other printed circuit design
programs it is very easy to reroute a track.
With no means of moving track “elbows”,
most rerouting is awkward or not possible

Screen dump from “Quickroute 2:0" showing a symbol selection window.
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using “Quickroute”. It becomes a matter of
deleting the old track and drawing the new
one from scratch. Another point worth men-
tioning is that the block move command
does not preserve interconnections between
the objects inside the block and those out-
side it. This can leave some tidying up to do
after a block move has been completed.

Other Facilities

“Quickroute” has a number of facilities in
addition to the drawing and editing tools.
These include a simple auto-router that can
handle single-sided or multi-layer boards.
This works about as well as most other
simple auto-routers, which means that it will
not achieve anything like a 100 per cent
success rate, particularly with single-sided
boards. It is a useful feature though, espe-
cially if you will be producing a lot of
double-side boards.

Component overlays can be produced on
top and bottom silk-screen layers. Ellipses
and arcs can be used, making it possible to
design symbols having quite realistic over-
lay shapes. Two styles of text are avail-
able, one of which is the standard Win-
dows Helvetica font. The other type is the
“Quickroute” vector text, which is available
in four sizes. The vector text can be rotated
through 90 degrees and mirror-imaged, but
this is not possible using the Windows font.
It is possible to produce good quality over-
lays quite quickly and easily.

The program is not limited to drawing
printed circuits, and it ¢an also be used to
produce circuit diagrams. The quality of the
diagrams produced is not quite up to general
CAD program standards. However, it is pos-
sible to produce circuit diagrams that are
more than adequate for most purposes.

Schematic Capture

“Quickroute” has a schematic capture
facility, which is an advanced feature that
one would not expect to find in a program
at the budget end of the market. It permits a
set of interconnections in a circuit diagram
to be carried through to a printed cir-
cuit layout. The netlist generated by the
schematic capture facility can be converted
into a SPICE compatible type.

The netlist can also be used to produce a
“rats nest”. This is a board layout which has
the tracks simply running straight from one
pad to the next, probably crossing over
several other tracks on the way. Component
placement is automatic, but simply follows
the layout of the circuit diagram. The posi-
tions of the components can be adjusted
by the user, after which automatic and (or)
manual routing is carried out.

This method of working can get a bit
involved in practice, but it produces very
quick results once the process has been mas-
tered. In theory at any rate, it ensures that
the finished board is free from connection
errors. [ did not extensively test the “Quick-
route” schematic capture facility, but a quick
trial did not bring to light any major flaws.
In fact it seemed to work very well.

Other Facilities

“Quickroute” has the usual drawing aids
such as a visible grid of on-screen dots, and
a variable snap grid. Various preset zoom

levels are provided, or the user can enter a
zoom level. Also, it is possible to zoom in
on a selected area of the screen. Panning is
accomplished using the scroll bars, or press-
ing the right hand mouse button centres the
screen on the current cursor position.

Screen redrawing is very fast by Win-
dows standards, and rivals some DOS based
printed circuit CAD programs. A “Turbo
Draw” option permits faster redrawing by
showing tracks and pads only as outlines.
This could be useful when designing large
boards using a relatively slow PC.

Finished designs can be printed using any
output device that is supported by Win-
dows. Provided your printer or plotter is up
to the task, hard copy of a very high stan-
dard can be generated. The scaling of print-
outs is controlled by the screen zoom fac-
tor. Similarly, the selection of layers to be
printed is also governed by displaying the
appropriate layers on the screen.
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Quickroute a 1:1 output from a laser
printer at 300 d.p.i.
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The custom zoom facility makes it pos-
sible to precisely scale printouts to compen-
sate for any errors in the printer or plotter.
No mirror image facility is available, but it
would presumably be possible to generate a
mirror image of the design on the screen,
and then print it out.

Comparisons

With the standard Windows version of
“Quickroute” at an inclusive price of £59-
00, and “PCB Designer” selling at an in-
clusive price of £49-00; the two are in direct
competition. Although the two programs
are similar at a superficial level, they are
really very different “under the skin”, and
are aimed at different types of user.

If you require a program that permits
printed circuits to be designed very quickly
and easily with no real learning time being
required, "PCB Designer” is the obvious
choice. If you require a program that is more
powerful, and you are prepared to put rather
more effort into mastering it, then “Quick-
route” is probably the better choice. It
offers an amazing range of facilities for the
price, and the only disappointing aspect of
the program is its relatively weak editing
facilities. Despite the absence of good track
rerouting commands, it should still be pos-
sible to produce quite large and complex
board designs using this program.

At an inclusive price of £99-00 the
“Professional Edition” is in direct competi-
tion with well established programs such
as "Boardmaker”, “Ranger 1”, and “Easy
PC”. Anyone buying printed circuit design
software in this price range should compare
the specifications very carefully to deter-
mine which program best suits their require-
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ments. They are all good programs, and in
my opinion there 1s no obvious “winner”.

DOS Version

The DOS version of “Quickroute” will
run on practically any PC that has a stan-
dard graphics display of some kind. 1t is
not necessarily particularly usable on a very
basic PC though. The recommended mini-
mum system is a PC having an 80286 or
better processor, 512K of memory, and a
Microsoft mouse.

A V.GA. display is highly desirable for
any program of this type. Super V.G.A. dis-
plays are supported, but can be problematic
with any program. My super V.G.A. display
worked with “Quickroute”, but (as often
happens) the mouse driver only gave access
to a small portion of the screen. The normal
V.G.A. mode gave good results.

The DOS version is surprisingly similar to
the Windows versions, and it has what is
basically the same set of menus and the
same toolbar. However, the DOS version
does lack some of the facilities available on
the Windows versions of “Quickroute”.
There is no box zoom facility for instance,
but zooming to a custom zoom factor is
included. The right hand mouse button
provides the only means of panning around
a design.

The most important difference is that the
DOS version lacks the schematic capture
facility, but the auto-router is included.
Screen redrawing is reasonably fast, but
(unusually) the DOS version does not seem
to be any fdster than the Windows versions.

Hard copy can be produced on an HPGL
compatible plotter, or a useful range of
printers. Epson 9 and 24-pin printers, IBM 9
pin types, and HP Laserjet printers are
catered for. Most other printers are com-
patible with one or other of these. However,
my Epson laser printer failed to produce
results when used to emulate an HP Laserjet.
Using a printer emulation always brings a
risk of compatibility problems. :

“Quickroute 1.5” is probably the cheapest
printed circuit design program for the PCs,
but it works well and is suitable for the
production of quite large and complex
boards. Like the Windows versions, it lacks
good track editing facilities, but it is still
quite usable, and represents really good
value for money.

For those who have a PC which is
equipped with Windows 3.0 or 3.1 it is
probably worthwhile paying the extra
money for the standard Windows version.
This has some useful extras, and it should
avoid any problems with screen or printer
incompatibilities. For those with relatively
basic PCs the DOS version should give
good results for a minimal outlay.

The “Quickroute” programs are available
from Powerware, Dept. EPE, 14 Ley Lane,
Marple Bridge, Stockport, SK6 5DD (Tel.
061 449 7101). The inclusive prices for cus-
tomers within the UK. are £39-00 for the
DOS version, £59-00 for the standard Win-
dows edition, and £99-00 for the profes-
sional Windows version. There is a £5-00
postage and packing charge for customers
outside the UK. All versions are supplied
complete with an adequate manual, and tele-
phone support is'available.
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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.
e \
ASK FOR FREE
INFORMATION
PACK
' GERMANY 089/4602071
MQP ELECTRONICS Ltd. NORWAY 0702-17890
Unit 2, Park Road Centre, ITALY 02 92 10 3554

Maimesbury, Wiltshire, SN16 0BX UK FRANCE (1)69.41.28.01
TEL. 0666 825146 FAX. 0666 825141  Also from VEROSPEED UK

A LIBRARY

OF IBM-PC SOFTWARE

at your fingertips

SHAREWARE is the TRY-BEFORE-YOU-BUY APPROACH TO SOFTWARE:
You pay a nominal charge for program distribution to cover disks, copying, carriage, etc.
ONLY IF YOU FIND A PACKAGE USEFUL
ARE YOU THEN REQUIRED TO PAY A REGISTRATION FEE
(to the software author), which allows you to continue using it.
THIS CAN WORK OUT CONSIDERABLY LESS EXPENSIVE THAN BUYING SIMILAR
SOFTWARE IN THE CONVENTIONAL WAY.

Computer aided design
= Now simple & AFFORDABLE!
ENGINEERING - GRAPHICS - BUSINESS = PC-TUTORIALS
= CALCULATIONS = SCIENCE ~ EDUCATION
Re-inventing the wheel? Don'tdo it!! Quickly select software tailored to your needs
from the many 1000's of packages available in the Public Domain, and as
Shareware. We distribute IBM-PC compatible programs exclusively

on carefully grouped sets of high quality disks
= which saves you time, and money.

Ask for our latest catalogue

CAD/CAM - PCB DESIGN = CIRCUIT EMULATION & TEST
= PC-ENGINEERING - RADIO - COMM’S

Profile Electronics (EPE)

“‘Getting the job done”
100-102 Woodhouse Road, Leytonstone, London, E11 3NA.
Tel: 081-470 2038 Mail order only (24 hours)
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S“SECURITY EQUIPMENT %,

q’ DIRECT FROM THE MANUFACTURER ™

Join the 1000’s who protect their property

: with Autona equipment. .

LATEST 2000 SERIES CONTROL UNITS
* Auto reset 2‘05 vBe\:gi%?lt

- . suitable for ali sizes
oo | % Self Testing of instaitations
i : | X Intelligent 21§ b A
l - exit delay feature unit with zone
. switching and very
; * Slmple simpte operation.

+ operation 995 Distal key- :
. i 4.95
2250 * Choice of offering p;ad uvs%rrs-lsoer:
Models code of 2-12 digits plus full
specifications.

Colour brochures available on these exciting new units. CALL TODAY! »

# MINIATURE PASSIVE INFRA-RED SENSOR

Switchable Dual range, detects intruders up to 6 or 12 metres

This advanced sensor operates by detecting the body heat of an

intruder moving within the detection field. Slow ambient changes such

as radiators, etc. are ignored. Easily installed in a room or hallway.

- Providing reliabie operation from a 12V supply, it
Quantity is ideal for use with the CA 1382 or equivalent high

£16.95 ‘litsai‘t’:?? quality control unit. Supplied with tull instructions
- VAT units. Size 80x60x40mm
- COMPLETE
SECURITY SYSTEM

ONLY £63.95 + var

DIRECT FROM THE MANUFACTURER
INCLUDES LATEST MICRO CONTROL UNIT, PASSIVE INFRA-RED
SENSOR, SIREN & BELL BOX, CONTACTS, CABLE, ETC.

EASY TO INSTALL —SIMPLE TO USE
CALL FOR FULL DETAILS TO-DAY!!
Plus complete range of systems and accessories.

% AUDIO MODULES %

AL 12580-125W AMPLI

A rugged high powered module that is ideal for
use in discos & P.A. Systems where powers of up
to 125W, 4 ohms are required. The heavy duty
output transistors ensure stable and reliable
performance. It is currently supplied to a large
number of equipment manufacturers where
reliability and performance are the main
considerations, whilst for others its low price is o
the major factor. Operating from a supply /
voltage of 40-80V into loads from 4-16 ohms

AL 2550-COMPACT LOW-COST 25W AMPLIFI

A popular module with tens of thousands

installed. Ideal for domestic applications. £655
Supply rail 20-50V with loads of 8-16 ohms. o \-/AT

BUDGET 3-INF :

With a host of features including 3 individual level controts, a master volume
and separate bass and treble control, it provides for inputs for microphone,
magnetic pick-up and tape, or second pick-up (selectabie}, and yet costs
considerably less than competitive units.
This module is ideal tor discos and public
address units and operates from 45V-70V.

|_MM 100G GUITAR MIXER |

As MM100 with two guitar + 1 microphone <%+

input intended for guitar amplifier applications. a Sl

COMPLETE AUDIO RANGE FROM 10-125W.

SEND FOR DETAILS TODAY

A AUTONALTD

Carriage add £2.00
Export 10% - minimum £2.00.

DEPT EPE 12 - i Credit Card orders immediate dispatch.
51 POPPY ROAD UK orders add V.A.T
PRINCES RISBOBOUGH

BUCKS HP27 9DB 5

FAX: (0844) 347102 Tel' (0844) 346326
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Constructional Project =

MULTI-PURPOSE

AUDIOSYSTEM

Part 3=-STEREO TREBLE/BASS

Plus 1W STEREO AMPLIFIER
MAX HORSEY ———

—— P.C.B. Design JAMES GREEN —

If you want to set up a home recording system,
mix sound videos, run a disco or a small band

then these modules are for you!
AllMmodules will operate alone, but are
compatible with each other.

HE Tone Control module is avail-

I able with or without a Stereo 1W

Amplifier on the same p.c.b. The
amplifier does not significantly increase the
area required, and is useful in providing
a respectable quantity of sound through
loudspeakers, or 2 healthy response via
headphones. Both the Tone Control and
I'W Amplifier modules are also available as
separate p.c.b.s.

Two prototype versions have been
produced, the first housing the Tone
Control Module and 1W Stereo Amplifier
in a single case, and the second (to be
described next month) which employs the
Tone Control Module, without the 1W
amp. but with a separate 10+ 10W Power
Amplifier and System Power supply.

TONE/VOLUME/
BALANCE
CONTROL
MODULE

The Tone Control module is based on
the very useful audio control i.c. type
LM1035. The i.c. has two inputs (for left
and right stereo channels) and two out-
puts.

All the settings for treble, bass etc., are
controlled by d.c. voltages applied to the
appropriate pins of the i.c. The ic. is
therefore ideal in remote control applica-
tions, but the suggested module applies
d.c. voltages from potentiometers. An ac-
curate Zener contro} voltage is provided
from pin 17 and this is used via the poten-
tiometers (“‘pots’’) to set the various func-
tions.

An important point to note is that the
audio signal is not transmitted via any of
the control potentiometers, and the quality
of the sound is therefore not affected by

using a poorly screened pot. or a pot. with
a dusty track. The potentiometers required
are inexpensive linear single types, even
though they are used to control a stereo
signal.

The block diagram of the dual dc.
operated tone circuit 1.c. is shown in Fig. 1.
The main control pins are as follows:

Pin4 Treble Control — provides |5dB
of cut or boost at |6kHz.

Pin7 Loudness Compensation — boosts
the treble and bass which is
helpful when listening at low
volume.

Pin9 Balance Control -~ balances the
left and right channels. Some-
thing difficutt to do with ordi-
nary potentiometer circuits.

Pin 12 Volume Control

Pin 14 Bass Control — provides 15dB of
cut or boost at 40Hz.

- —
INTERNAL ZENER
INTERNAL 1 VOLTAGE REGULATED A
SUPPLY SUPPLY LTA r— N
DECOUPLE )
2 19
INPUT 1 -—J~—-l [ INPUT 2
TREBLE s 1% TREBLE
CAPACITOR 1 VOLUME VOLUME CAPACITOR 2
TREBLE .2 17_ ZENER
CONTROL VOLTAGE
AG, BYPASS 1 —= 24 18 ac.BYPASS 2
BASS 5 15 _ BASS
CAPACITOR ¢ BASS TREBLE TREBLE BASS CAPACITOR 2
LOUDNESS __7 1L gass
COMPENSATION 1 - CONTROL
1
OUTPUT 1 ] | 2 ouTPUT 2
VOLUME VOLUME
BALANCE S P n 12__ vOoLUME
CONTROL BALANCE BALANCE CONTROL
0 1 POSITIVE
GROUND =53] [ I [~ suPPLY
| - =S =— ik e

Fig. 1. System block diagram for the LM1035 dual tone/vol./bal. i.c.
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The figures quoted for treble and bass
control assume that the tone control
capacitors (C4 and C12 for the treble, and
C7 and C10 for the bass) are the values
specified. It is possible to modify the
amount of cut or boost by changing the
values of these capdcnlors

Pin 17 is a “Zener dutput voltage”
which provides 5:4V. This may be used
with potentiometers to set the amount of
treble, bass, volume and balance.

Taking the Treble control pin 4 as an
example, if 5-4V is applied to this pin, the
treble response will be boosted by the
amount set by C4 and C18, the treble set
capacitors (connected to pins 3 and 18). If
0V is applied to pin 4. maximum treble
cut will be applied.

A voltage of 2-7V applied to pin 4 will
provide a flat response (i.e. no treble
boost or cut). The same applies to the bass
response, controiled by pin 4.

The same Zener control voltage may
be used to control the volume level and
balance between the left and right stereo
channels.

INPUT/ OUTPUT
IMPEDANCE

The input impedance is about 30 kilohms
and the output impedance is 20 ohms.
These figures enable the module to be
interfaced to virtually any other audio
circuit.

cIrRCUIT
DESCRIPTION

The full circuit diagram for the Stereo
Treble/Bass/Volume/Balance Control is
shown in Fig. 2. The power supply for ICI
is via pins 11 (positive) and pins 10 and 20
(“‘ground” or OV).

The left and right audio inputs (pins 2
and 19) are fed via d.c. blocking capacitors
Cl and CIS. The left and right outputs
(pins 8 and 13) are via d.c. blocking
capacitors C2 and C16. The purpose of d.c.
blocking capacitors is to allow the audio
(a.c.) signal to pass freely, but prevent the
flow of d.c. from or to another module.

Capacitor C3 is required to decouple the
internal supply for IC1. Capacitors C4 (left

channél - pin 3) and CI2 (right channel -
pin 18) are the treble set capacitors, which
determine the amount of treble boost or
cut applied to their respective channels.
Capacitors C7 (left — pin 6) and C10 (right
pin 15) determine the amount of bass
boost or cut. It is difficult to fabricate large
value capacitors within the i.c. and the
other external capacitors are required to
enable IC] to function correctly.
Remembering that pin 17 supplies an
accurate 5-4V. this is used by all the con-
trol potentiometers VR1 to VR4. Poten-
tiometer VR controls the Balance between
the left and right hand stereo channels. An
almost perfect response is obtained; if the
control is set mid-way. both channels are at
virtually full volume (as set by VR3).
Control VR2 sets the Treble boost or cut,
and VR4 achieves the same with the Bass.
Each potentiometer has a 47 kilohm series
resistor to prevent the respective pin being
connected directly toOV or pin 17.
Loudness compensation (pin 7) provides
additional treble and bass boost which
is useful when listening at low volumes.

c1

cerr &7
L
mPuTO—'.

il

GROUND

s2
OO +12 ¥
or-'r-' +
[LOUDNESS] R2 ,Co'go |
U
,, ?ON 7k (TREBLE ] I |
VR2
1 47k oV
t 20
2 19 1L o RIGHT
1] ] INPUT
1 L 15
* 4 17 Qui?
N o .
a] " s R3
W7k
7 16 w VR
o] VVM— 47k
3 13
9 12 C16
R
10 1 RIGHT
B - —OouTPuT
c10
R1 R&
39
+ cs c? 47k i 47k
f,i'JJ opz2™=  [ogme AAA— § VRl - T P, == w vR3
47k
v + 101 | 022 SIGNAL
C ] e VOLUME 0
Cé [ c8 — [BALANCE | J-cg 7 'L"cn Clé CRAURC
SIGNAL °“°T ’°“T WZT Toum I 10 I0u22
= ¢ . . - -0 0V

Fig. 2. Complete circuit diagram for the Stereo Treble/Bass/Volume/Balance Control module.

SUPPLY VOLTAGE

The i.c. is designed to operate on any
supply from 8V to 18V, but the maximum
signal handling capability is reduced at 8V.
On the 12V supply specified for this mod-
ule the input and output signals can have a
maximum value of 2:5V r.m.s. It is impor-
tant to note that if the circuit is modified,
and the bass or treble levels are boosted
significantly, the output maximum could
be exceeded, resulting in distortion.

The supply current is about 40mA. It
would be possible therefore to run the
unit from a battery pack (e.g. 8 X AA
cells), but for long term use an inexpen-
sive but regulated 12V battery eliminator is
recommended.

If this project is to form part of a larger
system, it is worth considering the use of a
single power supply for all the modules. The
audio mixer and this project could easily
be powered from a small 300mA battery
eliminator, but a larger power supply should
be considered (say S00mA or 600mA) if it is
to also power the |W Amplifier, and a much
larger power supply for the 10W+ [0W
amp!
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When pin 7 is connected to pin 17 there is
no loudness compensation, but when pin 7
is connected to pin 12, treble and bass
boost are applied.

These connections are achieved via
switch S1. Note that the loudness compen-
sation does not boost the treble and bass
further than that achieved by fully advanc-
ing the treble and bass controls, it is simply
provided for convenience to prevent the
loss of treble and bass sounds at low
listening levels.

Capacitors C9 and C17 ensure that the
circuit receives a smooth supply.

ouTPUTS

The left and right outputs from the Tone
Control Module are available on both ver-
sions of the p.c.b. However, on the version
incorporating the | W Amplifier, the outputs
are also connected via copper tracks to the
inputs of the amplifier.

The Tone Control Module is capable of
driving several power amplifiers if required.
Note that volume controls are not required
on the power amplifiers since volume is con-
trolled by the tone control module.

The circuit diagram for the JW Stereo
Amplifier is shown in Fig. 3. The inset dia-
gram, with components prefixed with an X,
is for the combined Tone/Amp module. This
circuit may be built as a self contained unit,
or combined with the tone control module.

Based on the power amplifier TDA2822
i.c., this stereo amplifier requires very few
external components to make a one watt per
channel amplifier. Although W may appear
rather low compared with the 40W or 60W
systems currently in fashion, the relationship
between “‘wattage™ and sound output is not
that simple. A one watt per channel system
is often adequate for normal listening levels
in an average room and more than sufficient
for a pair of headphones.

ouUTPUT POWER/
SUPPLY

The output power depends upon the sup-
ply voltage used with the circuit, and the
impedance of the speakers. For example
with a 3V supply, the amplifier will provide
20mW into 32 ohms, which is ideal for use
with headphones. With a 9V or 12V supply
the amplifier will provide 1W per channel
into 8 ohms.

High power amplifiers require elaborate
and therefore expensive power supply sys-
tems. This 1W amplifier can be driven from
a battery pack, or an inexpensive regulated
12V 300mA battery eliminator.

If other audio modules are to be driven
from the same supply, choose a 12V 500mA
or 600mA battery eliminator. Never drive
the amplifier or any audio module from an
unregulated supply since the voltage will
fluctuate as the supply current changes,
resulting in sound distortion or even damage
to the modules.

VOLUME CONTROL

If this module is used exclusively with the
audio mixer, the “master fader” on the
audio mixer acts as a Volume control, and
VR and VR2 may be omitted. Similarly if
the amplifier is used exclusively with the
Tone Control Module, then VRI1 and VR2
may also be omitted since the tone control
already includes a volume control.

If VR1 and VR2 are omitted, the signal is
fed via a potential divider resistor pair

Wiring to the Tone Control rear mounted input and output sockets. Screened leads

should be used for these connections.

ONEWATTSTEREO AMPLIFIER

comprising RA and RB (left channel) and
RC and RD (right channel). Resistors
XRA and XRC may be reduced in value if
a higher maximum signal is required.

If the circuit is not used with the modules
mentioned before, or if flexibility of use is
required. then VR1 and VR2 should be
included. They could be separate poten-
tiometers, allowing the user to “‘balance”
the sterco image without the need for a
“Balance” control, or they could be ganged
i.e. joined so that operation is by means of
a single knob.

Having decided upon “single™ or “dual™
potentiometers, the next choice is between
rotary pots or sliders. This choice is
discussed later.

The prototype unit housed the Tone
Control Module and |W Stereo Amplifier

in the same case, and therefore VR1 and
VR2 were omitted. However, the diagrams
show both methods.

C/IRCUIT
DESCRIPTION

How the power amplifier I1Cl is con-
nected to form the complete circuit for the
IW Stereo Amplifier is shown in Fig. 3.
The i.c. contains two amplifiers which form
the stereo pair. The amplifiers are drawn
like op.amps, but they are much more
elaborate and contain feedback resistors,
gain set resistors and power output devices.

The left and right hand audio input
signals are fed to potentiometers VR1 and
VR2 respectively or via fixed resistors as
discussed earlier. The output from pin |
(left) and pin 3 (right) is fed, via d.c.

O=Q 12V
st
LEFT 2
xNPUf‘*“l
C3 c5 R1 L5t
e o= 2 ou | op1  4n7 an
oy |+
i & S |
+
RIGHT
i qat
VR2 w s cé (43 R2 LS2 103
(%43 + L0 Out L7 8n
Cc2 A\ H
180 el
=
SIGNAL E —0
GROUNDS " ov
LEFT . < ; ¥
INPYT Fig. 3. Circuit diagram for the
i Stereo 1W (per channel) Amp-
lifier. In the combined Tone
NBET et Control/1W Amp layout. all
BeE XRB = components are prefixed with
228 i i the letter X.
b TO ICt
PIN &
KEp ARRANGEMENT USED IF
VOLUME CONTROLS
PR VR! AND VR2 ARE NOT
ERoa —, REQUIRED.
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blocking capacitors C3 and C4, to the
loudspeakers.

Capacitor C7 decouples the supply to
provide a steady voltage for the circuit.

CONSTRUCTION -
TONE CONTROL

Since the whole purpose of the circuit is
to provide control over the sound, some
attention should be given 1o the luyout and
type of controls. Also consider at an early
stage whether the 10W + [0W Power
Amplifier (next month) is to be included
within the same case, and of course, decide
whether to build the separate or combined
Tone Control and IW Sterco Amplifier
p-c.b.s. Note that in the combined layout
diagram, the amplifier components are
prefixed with the letter X.

The details of the case and front panel
layout are designed for the combined Tone
Control and 1W Stereo Amplifier. A case
which is similar in style, though smaller
than the Six-Channel (12 mono) Stereo
Mixer (last month) case has been chosen.

SLIDERS OR
ROTARY

The present fashion appears to be in
favour of rotary controls, although a set of
sliders might look more elegant if the
project is to be used in conjunction with the
audio mixer. Sliders are much more dif-
ficult to fit and tend to be more expensive.
Rotary potentiometers were chosen for the
prototype circuit.

Having made this decision it is helpful to
note that all the control pots are connected
to OV at one side, and pin 17 IC] on the
other side. This greatly simplifies the con-
nections required between the pots and the
circuit.

TONECONTROL
BOARD

The printed circuit board (p.c.b.) topside
component layout and underside copper
foil master pattern for the combined Tone
Control and 1W Stereo Amplifier is shown
in Fig. 4. This board may be used even if
the amplifier components are not fitted.
However, a layout without the amplifier is
provided, and is shown in Fig. 6. These
boards are available from the EPE PCB
Service, codes 849 (Tone/Amp) and 850
(Tone only).

In either case, begin by fitting the i.c.
socket(s) followed by the smallest com-
ponents such as resistors. Ensure that all
the electrolytic capacitors are fitted- the
correct way round. The negative lead is
indicated on the capacitor body and the
positive lead is normally the longer one.

Screened cable should be used for the
audio connections although all the connec-
tions to the potentiometers and switches
can be made with ordinary insulated wires
as shown in the diagram. Ensure that all
the leads connected to the p.c.b. are long
enough to allow neat routing in the case
and enable the p.c.b. to be removed for
servicing without having to disconnect the
leads.

POTENTIOMETERS

Note that a more tidy layout is possible if
the potentiometers and switch S are fitted
into the front panel before connecting them
to the board. Although all the pots. are
provided with three pads on the p.c.b,, it
1s probably more convenient to connect a
common 0V lead from all the controls to a
single OV pad on the p.c.b.
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COMBINED STEREO TREBLE/BASS/VOL./BALANCE

Front panel control layout and lettering.

OPTIONAL LEFT

TO VR2  TO VR4 OUTPUT TO
TREBLE BASS  POWER AMP

R | YE_LL

~— INPUT
LEFT  RIGHT 10 $1

J

|
/ | SCREEN

i

/)

1
i Ocz
L ]
g ] (cy @asa
c3 11 p & g QX0
o8 n &2 vews L s
o ciolg) S Gl - - . SPEAKER
LD ) XRE D | CONNECTOR
(5 @ A + |xr2
=63 £2, e/
- :
cae > + .

{
{
R P xcs | 4V
i
|
1

)

I S— '*w .
TO VR3  T0 POWER TOS! TOVR3
VOLUME S2 SOCKET

< ve P Tl
XCT ~ <>
() O . XC6
\ :  RIGHT
L~ SPEAKER
oy g oV L JRED I'SEE["_ — 17 CONNECTOR
LEFT N— _ OPTIONAL RIGHT
SPEAKER OUTPUT TO POWER AMP
VOLUME  GROUND

TO VR1
BALANCE

Fig. 4. Combined Tone Control and 1W Stereo Amplifier printed circuit board
component layout and underside copper foil master pattern
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PLUS 1W STEREO AMPLIFIER - CONSTRUCTION COMPONENTS

| STEREO TONE CONTROL

OPTIONAL Resistors See
INPUT
LEFT RIGHT TBE.wa"e‘.’JiﬂL R1toR4 47k (4 off) SIH]@P
H I | i All 0-25W 5% carbon film
VELE:L_;IRED SCREEN | {YEL TALK
SCREEN 2N e : Potentiometers Page
( CIRCUIT BOARD VR1to VR4 47k slider or rotary
[COMPONENT SIDE) carbon, linear (4 off)

i A T Capacit
LY SCREEN Apaciions

e g SR L N outeuT C1,C15 0p47 polyester layer
TO POWER AMP off

(
y r C2,C16 2u2 radial elect. (2 off)
1 T\W I 4 c3 47, radial elect.
s2 4, C9, C12 0p01 disc ceramic (3 off)
L . SUPPLY + Cs. g

~ C13,C14 0u22 disc ceramic (4 off)
]mcur C6. C11 10p radial elect. (2 off)
- i C7,C10 0n39 polyester layer
SPEAKER 2 off
CONNECTOR (2 off)
2 c17 1000y radial elect.

LEFT All electrolytics can be 16V or greater.

Semiconductors
1 IC1 LM1035 d.c. operated,
dual tone/volume/

N o . batance circuit
Miscellaneous

S1 S.P.D.T. toggle switch

S2 S.P.S.T. toggle switch
VR VR2 VR1 VR3 Printed circuit board available from
the EPE PCB Service, code 849
(Tone/1W Amp) or 850 (Tone only);
s TREBLE J BALANCE VOLUME | 20-pin d.i.l. socket; console case (with

N\ SPEAKER
GROUND

metal sloping front), size 190mm x
100mm x 62mm; phono chassis sockets

¥ y (4 off); power socket; loudspeaker

4-way lever terminal, knobs for

2 )
-~ J/ potentiometers;, screened cable; con-

necting wire; soolder, etc.

ST 1W STEREO AMP
LOUDNESS
Resistors
R1, R2 407 (2 off)
RA,RB,
o, =3 RC, RD 22k (required if VR1 and

VR2 are not fitted) (4 off)
Fig. 5. Interwiring from the off-board components to the combined Tone/Amp. All 0-25W carbon film

p.c.b. Potentiometers

VR1, VR2 47k slider or rotary carbon
(one dual or two single)
log. (optional - see text)

Capacitors
C1,C2 100pu radial elect. (2 off)
C3,C4 470uradial elect. (2 off)
C5,C6  Oul disc ceramic

c7 10y radial elect.
All electrolytics can be 16V or greater
Semiconductors
1C1 TDA2822 1W stereo power
amp.
Miscellaneous
S1 S.P.S.T. toggle switch

(optional — see text)

LS1, LS2 8 ohm loudspeakers (pair)

Printed circuit board available from
the EPF PCB Service, code if combined
with Tone Control 849 (Tone/1W Amp)
or 851 (1W Amp only); 8-pin d.il
socket; loudspeaker 4-way lever ter-
minal connector; screened cable, con-
necting wire; solder.

Optional items: input phono sockets;
case; power socket; knobs for poten-
tiometer (2 off).

Note 1: Most of the optional items are
not required if the amplifier is to share a

a s case with the Mixer or Tone Control.
. Note 2: All components are prefixed
" with the letter X in the layout diagram
e —— ﬂﬂ",‘w (Fig. 4) when combined with the Tone
2 . > cs'ml’s 3 control Module.
B P . it
Wiring from the tone controls to the combined Stereo Tone Control/TW Stereo Approx cost
Amplifier circuit board. guidance only
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STEREO TREBLE/BASS/VOLUME/BALANCE CONTROL-CONSTRUCTION

PHONO SOCKETS
——
LEFT RIGHT TREBLE

}fva lfneo
E

e 10 51
Or i

w TO VR4
> ™ Bass

DRI!
c13

v
),
o)
m
z
&
=
(9]
&
eE_ 9
§
N
[._J?,

9.G
QR

=

(@]
&

YEL

LEFT
c2 c1e St RIGHT
. - ."""' =~ QUTPUT
O SCREEN

side copper foil master pattern for the Tone Controf only

- board. This board is used with the 10+ 10W Amplifier

j ; ‘ Tt ; (next month).
S2

‘ P W TO VR3
— o @ : VOLUME
/ﬂ‘ \ N . Fig. 6. Printed circuit board component layout and under-
ov i

ov

T0 VR1 T0 VR3
BALANCE VOLUME

POWER
INPUT SOCKET ]
SCREEN INPUT

LEFT PHONO SOCKET

<= SCREEN 1o " Tawawd
4:] RIGHT PHONO SOCKET

The balance control is connected the
opposite way round to the other controls.

The wiring diagrams Fig. 5 and Fig. 7 show RED
this. Likewise, pin 17 of ICI provides the
“Zener” supply to all the controls and S
Loudness switch SI. Separate pads are r
provided for each pot., but it is generally r__* av FOWER INPUT
easier to use a single pad as shown. Ordinary CIRCUIT BOARD Y'E-‘-'—ELEFT QUTPUT EANSHET
connecting wire may be used since the pots. e & :/:' T RIGHT OUTPUT  * -
control only the d.c. levels applied to thei.c. U O

Separate power switches are included for I” ’} ¥
the modules so that the amp can be switched

off when not required to save power. This is N — o2
important if batteries are used. \L 3
TESTING o i

The tone control module may be tested
at this stage (whether or not it shares a
p.c.b. with the IW amp.) assuming that a
direct output from the tone control module
has been fitted. It may be more convenient
to test the combined version when the |W 5
amp. is built although there is much to be VRL VR2
said for testing individual modules of a
circuit independently.

Testing may be accomplished using a sig- ‘
nal generator and oscilloscope, or alterna- )
tively by using an audio signal source such Y
as a cassette recorder, and a pair of head- K
phones or amplifier and speakers. Either &
way, connect the audio source to the left s1|
input, and monitor the left output. Ad-
just the Volume and Balance controls, and
check that the tone controls have an effect.
Repeat with the right hand channel.

If the circuit fails to work at all, check the
power supply to ICI by measuring the volt- 3 - a
age across pin 11 and pin 10, and th;n pin Fig. 7. Interwiring from the Tone qn/y p.c.b. to off-board components.
11 and pin 20. In both cases a reading of Table 1: Test Voltages (approx.)
about 12V should be obtained. Check that Pin2 left input 6V

oV,

w
VR1 VR3

BASS TREBLE BALANCE VOLUME

LOUDNESS

::}cl)i;:c;:luyt Zﬁgi}?;tfﬁéseﬁ:fo?;gg g:g:;‘t::)eg Pin4 treble control as Treble pot. is turned, varies from 0V to 5-4V
have been fitted the correct way round. Pin 7  loudness compensation with Loudness switch S1 off = 5-4V/with'S1 on
Partial failure of the circuit can be checked varies from 0 to 5-4V as Volume pot. is turned
by measuring the d.c. voltage at various Pin8 left output 6V
poigts. Ahgood é{u?‘mly voltmetex;l shmﬂd be Pin9  balance as Balance Pot is turned, varies from 0V to 5-4V
asifl b:l;cﬁe:tse; bylﬁt: mtgt[;’ CIRERERTOIAESS Pin 11 positive supply pin 12v
Connect the negative lead of the meter to Pin 12 volume control as Volume pot. is turned, varies from 0 to 5-4V
0V in the circuit and use the positive lead as Pin 13 right output 6V
?n¥;t32; lt}sl}elorﬁﬁidll;ggtf;?gégx;;‘rﬁs)r::givr\: g Pin 14 bass control as Bass pot. is turned, varies from 0V to 5-4V
is incorrect, check the connections in that  Pin 17 Zener voltage 5-4v
area for dry joints, bridged tracks etc. Pin 19 rightinput 6V
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USING THE : :

CONTROL UNIT LOUO SPEAKERS L

The tone module is designed for use at LR ’"Gl“* __’l 3
“line level” audio signals of around 1 ) e j=lls F=oy ok e @
Vr.m.s. This is the type of signal provided I i

from a cassette deck or CD player, or the
mixer described in the previous article. The
control unit should therefore be connected
between say the CD player or mixer, and a
power amplifier.

Although “‘remote control” has not been
a feature of this article, the LM1035 i.c.
lends itself towards remote control applica-
tions since its functions are controlled by a
d.c. voltage at the various control pins.
This voltage could be obtained from 4
source other than the potentiometer indi-
cated.

Alternatively, the control potentiometers
could be positioned at some distance from
the circuit if necessary — the advantage
being that the audio signal would have a
direct route, but be controlled at a distance
via ordinary unscreened leads. The four
pots would require six leads in total.

CASEDETAILS

Two prototype units were made, one
housing the combined Tone Control and
IW Stereo Amplifer, and the other (to be
described next month) to house the Tone
Control, 10+ 10 watt amplifier and power
supply.

The combined Tone Control and 1W
Stereo Amplifier may be housed in quite a
small case, but note that there are five
controls, plus the on/off switch. A sloping
front console case which matches the 6-
Channel Stereo Mixer case was chosen for
the prototype, but is one size smaller and
measures |90mm across the back.

)

(E€<z876]

Fig. 8. Approximate positions of the case mounted components and circuit board.
The tone controls and Loudness switch are mounted on the aluminium front paneél,

Begin case preparation by marking and
drilling the case for the input and output
sockets as shown in Fig. 8. Phono sock-
ets are convenient and compatible with
most other equipment. for ‘line level”
signals. Loudspeaker sockets will be re-
quired and these may be ‘“‘speaker DIN
sockets” (which seem to have gone out of
fashion), phono sockets, terminal blocks
or the type used in modern amplifiers

known as **Quick Connection Lever Ter-
minals”.

When deciding on the positions for the
controls, take care to allow for the neces-
sary clearance inside the case. Next fit the
power supply socket and the power switch
S2.

Complete all the interconnections on the
front panel mounted components, checking
that the p.c.b. and/or the front panel can be

TW STEREO AMPLIFIER - CONSTRUCTION

If a separate 1W Stereo Amplifier is
required, the printed circuit board com-
ponent layout and underside copper foil
master pattern is shown in Fig. 9. (This
board is available from the EPE PCRB
Service, code 851.). All the components are
housed on the p.c.b., apart from the extra
potentiometers (either separate or stereo
dual) which may be required if for ex-
ample, the 1W amp. is used as.a headphone
amplifier and a separate volume control is
required.

Begin construction by inserting and
soldering the ic. socket in position
followed by the smallest components. Next
fit the electrolytic capacitors, noting that
they must be inserted the correct way
round. The negative side is indicated on the
capacitor body, and the longer wire
indicates positive. C5 and C6 are not
electrolytic and may be fitted either way.

WIRING

Screened wires should be used for the
audio signal input connections, and both
input screens (i.e. the outer “braid” of
the cable) should be connected to “‘signal

+
— 9V OR 12V

(E€zza66 "

LEFT INPUT

RIGHT INPUT

ground” or OV. The loudspeaker outputs
should bé via 2-pin DIN sockets, terminal
blocks or loudspeaker connectors

A single loudspeaker may be connected
either way round, but a stereo pair should
be connected so that both loudspeakers
“pump” in the same direction at the same
time. This is achieved by observing the
polarity marked on the loudspeakers.

d

fem—

Fig. 9. Printed circuit board component layout and underside copper foil master
pattern for the separate individual version of the 1W Stereo Amplifier.
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LOUDNESS

off
L]

on

BASS TREBLE BALANCE VOLUME

Fig. 10. Full size front panel drilling template.

removed without disconnecting the leads.
‘Note that the balance control is connected
the opposite way round to the other con-
trols. The p.c.b. may be mounted using
self-adhesive p.c.b. supports.

The i.c.(s) should be inserted the correct
way round, assuming this has not already
been done.

AMPLIFIER TESTING
ANDFAULT i

FINDING i

Connect the speakers, and a 3V to 12V 2 _‘” &,
supply to the amplifier arid switch on. y
Input a signal from one of the other ")

i
l “
-

b ) T T

modules, or a cassette recorder or CD e
player. Adjust the Volume control (if

fitted). Hopefully the circuit will work “
with little difficulty. If it fails to work,
disconnect the power supply in case a
short circuit has occurred.

Check the voltage provided by the power
supply when it is not connected to the
amplifier. Then connect it to the amplifier
and check that there is no voltage drop. A
drop would indicate a short circuit; check ....
the p.c.b. for bridged tracks, capacitors
round the wrong way etc.

Assuming all is well so far, leave the
power supply connected, and check the POWER Artorsrieg @)
voltage across pin 2 (positive) and pin 4 {
(negative) of XICl. Further testing is dif-
ficult without an oscilloscope and signal
generator; however a finger placed against
pin 7 (left hand channel) or pin 6 (right)
should induce hum into the respective it
loudspeaker. If this is the case then the O
input signal is not arriving at thei.c. on

DISTORTION

v
v

All audio systems will suffer from distor- .) .
tion if the signal at any part of the circuit is
driven beyond the voltage at the supply
rails, or if so much current is required that y BALANCY
the power supply voltage dips. It is pos- VoLumE
sible to accidentally drive the amplifier
beyond its one watt per channel limit, and
so the Volume control should not be
advanced to a point where distortion is
obvious. 0

Side and rear view of the completed Tone Control.

Next Month: 10W +10W Amplifier and power supply. Included in the
amplifier will be the Tone Control Module.
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HART AUDIO KITS -YOUR VALUE FOR!
MONEY ROUTE TO ULTIMATE HI-FI

HART KITS give you the opportunity to build the
very best engineered hifi equipment there is,
designed by the leaders in their fieid, using the
best components that are available.

Every HART KIT is not just a new equipment ac-
quisition but a valuable investment in knowiedge,
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.

I

This fantastic John Linsley Hood designed
amplifier is the flagship of our range, and the ideal
powerhouse for your ultimafe 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 allied to the famous HART quality and ease
of construction. John Linsley Hood's comments on
seeing a complete unit were enthusiastic:- “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 supply, using a torond)al 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 use!

RLH11 Reprints of latest articles

K1100CM HART Construction Manual

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 facilities, class A headphone amplifier, ¢an-
cellable 3-leve! tone controls and many other use-
ful functions, alt selected by high quality relays.
For full details see our list.

LINSLEY HOOD 'SHUNT FEEDBACK’ R.L.LA.A.
MOVING COIL & MOVING MAGNET
PICKUP PREAMPLIFIERS

Modern, ultimate sound systems are evolving
towards built-in preamplifiers within or near the
turntable unit. This keeps noise pickup and trebie
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 Comptete kit with all components,
printed circuit board, full instructions and fully
finished case oot ...£67.99
Instructions only...

Kit K1450 is a fully discrete component implementa-
tion of the shunt feedback concept and used with the
right cartridge offers the discerning user the ul-
timate in sound quality from vinyl disks. Can be
fitted inside our 1400 Preamp, used externally or as
a standalone unit. It has a higher power require-
ment and needs to be powered from our 1400 Series
preamplifier or its own dedicated power supply.
K1450 Complete Discrete Component RIAA Phono

Factory Assembled and Tested..

K1565 Matching Audio Grade Power Supply with
potted toroidal transformer and limited shift
earthing system ....£79.42
Factory Assembled and Tested.. ..£118A42
U1115 Power Interconnect Cabte..

ALPS PRECISION LOW-NOISE STEREO POTS

Super Savings with our 3 for the price of 2" Offer.
Now back in stock our range of the fabulous ALPS
range of High Grade Audio Pots fulfill the need for
no compromise quality controls as used in HART
Kits and other World Class Amplifiers. This excit-
ing range covers the values needed for most quality
amplifier applications.

Now you can throw out those noisy ill-matched
carbon pots and replace with the real hi-fi com-
ponents. The improvement in track accuracy and
matching really is incredible giving better tonail
balance between channels and rock solid image
stability.

All pots are 2-gang stereo format, with 20mm long
6mm diam. steel shafts. Overall size of the manual
pot is 27mm wide x 24mm high x 27mm deep,
motorised versions are 72.4mm deep from the
mounting face. Mounting bush-for both types is 8mm
diameter. Motorized versions have 5V d.c. drive
motor.

MANUAL POTENTIOMETERS

2-Gang 100K Lin. ..........occooevee. ....£15.67
2-Gang 10K, 50K or 100K Log. ...£16.40
2-Gang 10K Special Balance, zero crossta|k and
zero centre loss ...£17.48
MOTORISED POTENTIOMETERS

2-Gang 20K Log Volume Control

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 is easy. Just write or telephone your requirements to sample the friendly and efficient HART
service. Payment by cheque, cash or credit card. A telephoned order with your credit card number wilt

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.

2-Gang 10K RD Speciat Balance, zero crosstalk and
less than 10% loss in centre position

OUR SPECIAL OFFER ON ALPS POTS. Buy anytwo
and get the third FREE. (The third must be the same
or acheaper type).

STUART REEL-TO-REEL TAPE RECORDER
CIRCUITS

Complete stereo record, replay and bias circuit
system for reel-to-reel recorders. These circuits wilt
give studio quality with a good tape deck. Separate
sections for record and replay give optimum perfor-
mance and allows a third head monitoring system
to be used where the deck has this fitted. Standard
250mV input and output levels. Ideal for bring-
ing that old valve tape recorder back to life.
Suitable stereo heads are in our head list. This
basic kit is suitable for advanced constructors
only.KS00W Stereo Kit with Wound Coils and Twin
Meter Drive

RJS1 Reprints of Original Descriptiye Articles..£3.60

HIGH QUALITY REPLACEMENT
CASSETTE HEADS

Do your tapes lack trebie? A worn head could be the
problem. For top performance cassette recorder
heads should be replaced every 1,500 hours. Fitting
one of our high quality replacement heads could
restore performance to better than new!. Standard
inductances and mountings make fitting easy on
nearly all machines (Sony are special dimensions,
we do not stock) and our TC1 Test Cassette helps
you set the azimuth spot on. As we are the actual
importers you get prime parts at iower prices, com-
pare our prices with other suppliers and see! All our
heads are suitable for use with any Dolby system
and are normally available ex stock. We also stock a
wide range of special heads for home construction
and industrial users.

HC80 NEW RANGE High Beta Permalloy Stereo
head. Modern space saver design for easy fitting
and lower cost. Suitable for chrome metal and ferric
tapes, truly a universal replacement head for every-
thing from hi-fi decks to car players and at an

£

HRP373 Downstream Monitor

Stereo Combination Head

HQ551A 4-Track Record/Play Head

HM120 Standard Mono R/P Head.

H524 Standard Erase Head

H561 Hi Field Erase Head for METAL Tapes
SM150 2/2 (Double Mono) DC Erase Head...
HQ751E 4/4 True 4-Track Erase Head

REEL TO REEL HEADS
999R 2/4 Record/Play 110mH. Suits Stuart
Tape Circuits Sl
998E 2/4 Erase Head 1mH.
Mount. Suits Stuart

‘“Full spec., treble D
Quality Classical and
Opera Compact Disks at
incredible prices.
Send for full list of titles.”

HART TC1D 7riple Purpose TEST CASSETTE
Now available again and even better than betfore!
Our famous triple purpose test cassette wili help
you set up your recorder for peak performance
after fitting a new record/play head. This quatity
precision Test Cassette is digitally mastered in
real time to give you an accurate standard to set
the head azimuth, -Dolby/VU level and tape speed,
all easily done without test equipment.

TC1D Triple Purpose Test Cassette

TAPE RECORDER CARE PRODUCT3
DEM1 Mains Powered Tape Head
Demagnetizer, prevents noise on playback
due to residual head magnetisation............... £4.08
DEM115 Electronic, Cassette Type,
demagnetizer

QUALITY
AUDIO KITS

24 hr. SALES LINE ] ALLPRICES

(0691) 652894
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Constructional Project

WATERPROO
DELAY SWITC.

L.R. de VAUX-BALBIRNIE

Do not leave your outside light

on all night!

HIS waterproof switch will control
I any exterior lighting of up to 750W

rating on 240V mains - for example a
S00W security-type quartz halogen light.
Since the wiring to the switch unit may be
of a light-duty inexpensive type, this part
may be situated any reasonable distance
from the lighting it controls and since it is
waterproof, it may be mounted on an
outside wall of the house.

Stand-by current* consumption of the
Waterproof Delay Switch is negligible. In
use, the unit may be used to switch the light
on and off manually or, if left switched on,
the light will go off automatically after
some preset time between half a minute and
one hour approximately.

This system is unusual in that it uses
magnetically-operated switches — one to
switch the light on and the other to switch it
off. These switches are operated t/irough the
front cover of the switch unit by applying a
small magnet to the appropriate place.
Large dots — green for on and red for off in
the prototype — painted on the front of the
box clearly show the correct positions. The
operating magnet could be carried on a key
ring.

The Waterproof Delay Switch comprises
two sections. The first is the wall-mounted
switch unit. This contains the magnetically-
operated switches and a terminal block to
which the connections are made. The second
— main sgction — contains the control circuit
and mains connections.

The main unit is situated indoors and
preferably close to the lighting which it

controls. This minimises the amount of
mains-type cable needed and so reduces
costs.

SAFETY

Important note: There are several safety
points incorporated in the design and, for
this reason, it is important that the cir-
cuit is not modified. Anyone unsure about
having the necessary skills to make mains-
operated equipment must seek professional
assistance.

Permanent wiring needs to be installed
for the mains input and for the light. This
wiring terminates at a fused and double-
pole switched mains outlet. The main sec-
tion is wired to the mains outlet using 4-
core flexible wire of adequate rating for the
light. Note that it is not satisfactory to
wire rigid p.v.c. cable direct to the terminal
block inside the main unit case.

The switch section is built in the special
plastic watrerproof box specified. Since con-
ventional switches have been avoided, the
number of holes needing to be drilled in
the box is minimised. There will be no
problems with corrosion as might happen
with thost types of switch if rain water
entered. The switches used are easily-ob-
tainable magnetic reed switches of the type
used in burglar alarms.

CIrRCUIT
DESCRIPTION

The complete circuit for the Waterproof
Delay Switch is shown in Fig. 1. Mains cur-

rent is supplied to step-down transformer T1
primary winding through fuse, FS2. Neon
indicator, LP1, shows the on state.

A nominal 12V a.c. output is obtained at
the transformer secondary and after-pass-
ing through fuse, FSI, it is rectified by
bridge rectifier RECl and smoothed by
capacitor, C5. This provides a nominai 15V
d.c. supply for the rest of the circuit.

The principle component is ICl, a
sophisticated integrated circuit timer type
ZNI034E. This has an on-chip voltage
stabilizer which operates in conjunction
with resistor R7 to provide a precise 5V
supply which is needed for correct opera-
tion. The excess voltage over that of the
supply (nominally 10V) is dropped across
this resistor and thereby *‘lost” as far as the
i.c. is concerned.

While IC1 pin 1 (trigger input) remains
high (due to the effect on an on-chip pull-
up resistor) the twin outputs, pins 2 and 3,
remain in their natural states, high and low
respectively and nothing further happens.
Note that in this design, only pin 3 output
is used with pin 2 left unconnected.

By making pin 1 low for an instant (as
described later), pins 2 and 3 change state
for a certain time - that is, pin 2 be-
comes low and pin 3 high (positive supply
voltage). With pin 3 high, current flows
through resistor, R9, to the base of Dar-
lington transistor, TR3. The collector cur-
rent then operates the coil of the relay and
the “make” contacts, RLA1, switch mains
current through to the lamp load.

After a certain time, pins 2 and 3 revert
to their former states, TR3 and hence
the relay and lamp then switch off. The
operating time is determined by the values
of fixed resistor, R8, preset VRI and

Fig. 1. Complete circuit diagram for the Waterproof Delay Switch.
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capacitor, C4. VRI1 provides the adjust-
ment whereby the time period is set as
required at the end of the construction.

TIMING

Timing occurs in the following way. Pin
14 provides a precision 26V reference
voltage output which charges C4 through
R8 and VRI. When the voltage across C4
reaches a certain level, it.is discharged and
begins a further cycle. An internal binary
counter keeps check of the number of
charge/discharge cycles and on the 4095th
one, (212 — 1 cycles), pins 2 and 3 revert to
their former states.

The advantage of this system over less
sophisticated one-shot timer circuits is that
the individual timing cycles are kept short —
even for a one hour delay, each timing
cycle is less than one second. For this
reason, timing capacitor, C4, need only
have a relatively small value.

This means in practice that an
electrolytic capacitor (normally needed to
provide a high value) is avoided and this
helps in providing accurate and reliable
operation. Electrolytic capacitors are
subject to a high leakage current and a
wide tolerance range which makes them
poor for timing applications.

TRIGGER HAPPRPY

Timer, [Cl, is triggered by operating S2,
the ON magnetic reed switch, for an in-
stant. This allows current to flow from sup-
ply positive through resistor R1 and switch
S2 “‘make” contacts, hence to the base of
Darlington transistor, TR, via resistor R2.

A Darlington contains two transis-
tors connected together internally — this
provides the equivalent of one transistor
having a very high current gain. Thus, an
extremely small base current, as will flow
through high-value resistors; R1 and R2, is
sufficient to turn on the Darlington and for
the collector to go /ow. This low state is
applied to ICl pin | and the device is
triggered in the manner already described.

To cancel the operation before the
natural timing cycle is complete, magnetic
reed switch S1 (Off) may be operated
momentarily. This allows current to flow
through resistor R1, S| “‘make” contacts
and resistor R3 to the base of Darlington
transistor, TR2.

The collector of TR2 now goes low and
with it ICl pins 4 and 5. No current
therefore flows through the ic. and the
internal binary counter resets ready for
further operation when the supply is re-
stored.

Capacitor C3, is required for stable opera-
tion of the i.c. It also prevents the voltage at
pins 4 and 5 from rising too quickly when
the supply is restored or when first switched
on — this could possibly cause unwanted
triggering.

Diode DI bypasses the reverse high-volt-
age pulse which occurs when the magnetic
field collapses in the relay core. Without this,
semiconductor devices in the circuit could be
damaged. capacitors C1 and C2 remove the
mains hum which tends to be picked up.by
the long interconnecting switch wires — this
could otherwise cause false triggering.

In the event of some very unlikely and
unforeseen catastrophic failure of the cir-
cuit where mains voltage appears in the
low-voltage section, high-value resistors
RI1, R2 and R3 would limit the maximum
possible current flowing to the external unit
to an extremely low and therefore safe
value. This should never happen since the
transformer, correctly “Earthed”, provides

COMPONENTS

Resistors
R1, R2, See
R3 1M (3 off)
R4,R5 10M (2 off) SHOP
R6 47k
R7 680 ;rALK
R8 10k age
R9 27k
All 0-:25W 5% carbon film
Potentiometers
VR1 1M sub-min. carbon preset,
vertical
Capacitors
C1,C2 100n ceramic (2 off)
C3,C4  1puceramic (2 off)
C5 1000y radial elect., 25V

Semiconductors

D1 1N4001 50V 1A rect.
TR1, TR2,
TR3 MPSA14 Darlington

transistor (3 off)
I1C1 ZN1034E precision timer
REC1 WO005 1-5A 50V bridge rec.

Miscelleaneous
RLA Relay with 320 ohm 12V
coil and "“make’’ or change-
over contacts rated at 10A
resistive or 3A inductive.

Approx cost guidance only

£25

Plastic cased reed switches
(burglar-alarm type)

(2 off)

Miniature mains neon
indicator with integral
resistor for 240V operation

20mm chassis fuseholder
with 200mA slow-blow
fuse

20mm panel fuseholder with
200mA slow-blow fuse

T Transformer with mains
primary and 12V
secondary (or twin 6V
sec.) rated at 250mA
TB1/TB4 6-way 3A screw-terminal
block
TB2/TB3 5-way bA screw-terminlal
block
Waterproof plastic box, size 100mm x
100mm x 50mm; aluminium box, size
133mm x 102mm x 38mm; stripboard
0-1in. matrix, size 17 strips x 32 holes;

4-core mains cable (BA rating); 3-

core (or 4-core) light-duty wire (burglar

alarm or telephone type); small mag-
net (burglar alarm type); strain relief
bushes (2 off); stranded connecting wire;
small fixings; solder tag; solder; stand-
off insulators; heat shrinkable sieeving;
waterproof gland.

Mains double-pole switched outlet fitted
with 3A fuse. Materials for fixed wiring.

exclswitch box

$1,82

LP1

F$1

FS2

isolation of the mains supply from the rest
of the circuit. Also, since the on and off
switches are inside the switch section and
controlled through the plastic front panel,
there are no exposed metal parts to touch
anyway.

MAKING CONTACT

[t is essential for the relay contacts to
be adequately rated and this point must
be borne in mind if any other relay to
that specified 1s used. Filament lamps have
a much lower resistance when cold than
when hot so that, at the instant of switch-
ing on, current flowing through the fila-
ment will be several times higher than when
it has heated up to normal temperature.

This only takes a fraction of a second but
it puts the relay contacts under strain at the
instant of touching. Any resistive switch-
ing rating is therefore likely to be too low
and using this figure would probably lead
to short life for the relay.

In practice, the contacts should have a
current rating several times higher than the
maximum nominal load. It is usually satis-
factory to use the figure quoted for an in-
ductive load — in the case of the specified
relay, this is 3A.

Unfortunately, suppliers data often
quotes a resistive figure only. In test on the
prototype unit under full-load, the system
behaved perfectly over a period of repeated
switching.




SAFETY FIRST

Before beginning construction work, note
particularly the following safety points:

(a) The main section must be built in an
Earthed aluminium box and mounted in a
dry indoor location.

(b) Mains transformer, T1, must be a
high-quality component and be amply rated
(250mA minimum) — see components list.
This will ensure that it remains cool in
continuous operation.

Note that the transformer body must be
Earthed by bolting it securely to the met-
alwork.

(c) Flexible 4-core mains-type wire of 6A
minimum rating must be used for the con-
nections between the main unit and wall-
mounted flex outlet,

(d) Resistors R1 to R3 must have tlie value
(1M) specified and be mounted in the man-
ner to-be described later.

CONSTRUCTION

Construction of the Waterproof Delay
Switch is based on a circuit panel made
from a piece of 0-lin. matrix stripboard,
size 17 strips x 32 holes. Fig. 2. shows the
topside component layout and breaks re-
quired in the underside copper strips.

Begin by drilling the three mounting holes
and making all track breaks as indicated.
Follow with the soldered on-board com-
ponents noting the polarity of capacitor CS
and diode D1. Note also the orientation of
the three Darlington transistors, TRI to
TR3, and bridge rectifier, REC1.

Do not insert the i.c. into its socket yet.
Make a careful check for errors — par-
ticularly ensure that all breaks in copper
strips are complete and that double-breaks
are used where indicated.

Sleeve one end of resistors R1, R2 and
R3 and solder them as shown to strips A, D
and K on the left-hand side of the circuit
panel. Solder 10cm pieces of mains-rated
wire of SA minimum rating direct to the
relay make contacts — i.e. not through the
copper strips. Make absolutely certain that
the soldered joints are properly formed and
that the wires cannot become detached in
service.

PREPARING THE
BOXES

Prepare the main unit aluminium box
by making holes for transformer TI, ter-
minal blocks TBl and TB2, fuseholders
FS! (chassis type) and FS2 (panel type)
and for circuit panel mounting. Carefully
measure the position of the hole needed in
the lid for neon indicator, LP1 and drili the
hole. For safety reasons, it is essential for
the lower end of LPI to remain clear of all
‘components when the lid is in position.

Drill two holes in the back for wall
mounting if required. Make a hole for
entry of the mains wire leading to the fused
outlet and for the light-duty wire leading to
the switch section. Make these holes the
correct size to accommodate the strain
relief bushes required for the wires. It is
important not to use makeshift methods
for strain relief here.

Make the transformer secondary connec-
tions to strips- C and ‘D on the right-hand
side of the panel via fuse FSI. Many 12V
trarisformers have twin 6V windings and if
the transformer is of this type, these wind-
ings should be connected together in series
as shown in Fig. 4. If it is of the type des-
cribed as having a “6V-0-6V” secondary,
the “OV™ wire is simply cut off short, taped
overand ignored.
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Fig. 2. Stripboard component layout and details of breaks required in the under-

Mount the circuit panel on the base of
the box as shown in the photograph. Use
plastic stand-off insulators of sufficient
length to keep all the soldered joints a few
millimetres clear of the metalwork. As an
additional precaution, place a piece of
thick plastic or cardboard between the case
and the circuit panel.

Mount all components and, referring to
Fig. 3, complete the internal wiring. All
wiring shown in bold must be made with
mains-type wire of 3A rating minimum.
Note the solder tag at one of T1 fixings
this forms the earth connection to the box
and transformer core and is essential for
safety reasons.

Sleeve the connections to fuseholder,
FS2, and to neon indicator, LPI, using
heat-shrinkable sleeving — use a hair dryer
to make it shrink firmly around the mains
connections. The terminal black TBi (3A
block) is used for the connections to the
switch section while TB2 (5A block) is used
for the mains connections.

Sleeve the free ends of resistors R1, R2
and R3 with narrow-bore insulation and
connect them to terminal black, TBI (sec
photograph). Adjust preset VR1 fully an-
ticlockwise (as viewed from the relay end of
the circuit panel). Finally, insert ICI into
its socket with the correct orientation.

SWITCH BOX

Prepare the external (outdoor) section by
drilling holes in the back of the box for
wall mounting. These should be only just
large enough to accommodate the screws.
The screws themselves should be of the
round-headed type and tight-fitting plas-
tic washers should be used to waterproof
the entry points. Drill a hole in the box
for the waterproof gland or tight grommet
used for the interconnectinig wire to pass
through.

The switches used in the prototype unit
had four lead-out wires. Two of these are
simply a continuity loop and may be cut
off short. The other two are the actual reed
switch contact connections. A multitester
set to Ohms or having a buzz-test facility or
a simple battery and bulb circuit will soon
identify the correct wires.

Mount the switches on the rear of the
front panel, using strong adhesive, and
paint large circles (or otherwise mark) on
the outer face of the panel, using exterior
grade paint, to show clearly the positions
needed for the magnet to switch the light
on and off — see photograph. The 3-way
section of terminal block, TB4, is simply
left loose inside the box (so removing the
need to drill a further hole).
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Fig. 3. Interwiring between all off-
board components and circuit board.
Wire mains rated (54 min.) leads di-
rectly to the relay make contacts.

The switch wires are connected to ter-
minal block TB4 as shown in Fig. 3. Note
that two of the switch wires are con-
nected together and both connected to
TB1. Choose the best position and mount
the unit on the wall with the gland entry
point at the bottom.

MAINS WIRING

Important safety notice: Before carrying
out the mains wiring, the supply must be
switched off at the fusebox and the fuse
removed. lf necessary, a qualified electrician
should do the fixed installation work.

Decide on the best positions for the
light and main unit. Mount the light. The
mains inlet cable and wiring leading to the
light should now be installed and should
terminate in a wall-mounted, fused and
double-pole switched mains outlet located
close to the main unit.

The mains input wires are connected to
the outlet as follows: Red (Live) to the
Live input terminal, Black (Neutral) to the
Neutral input terminal and the bare copper
(Earth) wire, after insulating with a piece
of green/yellow sleeving, connected to the
Earth terminal. The lighting wires are con-
nected as follows: Black (Neutral) to the
neutral output terminal, the bare copper
wire sleeved as above should be connected
to the terminal already occupied by the
mains input Earth wire. The as-yet uncon-
nected wire — the Live (red) lighting wire -
should be connected to a single piece of 5A
screw terminal block, TB3, inside the box.

The piece of 4-core flexible mains wire
should now be cut to size and each end
stripped of about 10cm of its outer sheath.
Cne end should be passed through the hole
in the main unit and secured using the
strain relief bush. This wire should be con-
nected 'to TB2/1, 2, 3, and 4 as foliows,
shortening any wires as necessary: Brown
(Live in) to TB2/2; Black (load — i.e. Live
out) to TB2/1; Blue (Neutral in) to TB2/3;
Green/Yellow (Earth) to TB2/4.

240V
PRIMARY

Fig. 4. Using a mains transformer with
twin 6V secondary windings.

Now make the connections to the fused
outlet end making sure that the wire is
correctly clamped. Connect the Brown wire
to the Live output terminal, Blue to
Neutral output and Green/Yellow to the
Earth terminal. Connect the remaining
wire — the black one - to the free terminal
of the block connector, TB3, inside the
outlet box.

Check the wiring carefully and tighten
all terminals. Locate the outlet unit and

meeeseees

e SRR

tighten the attachment screws. Fit the fuses
in the main unit.

Cut off and install the piece of wire
needed to interconnect the main unit and
switch box. Any light-duty 3-core type
cable may be used for this. An inexpensive
solution would be to use 4-core burglar
alarm or telephone-type wire with one of
the wires ignored.

Pass the cable through the waterproof
gland or tight grommet at the switch end
and the strain relief grommet at the main
unit. It may be necessary to use somé
additional sleeving where the wire passes
through the waterproof gland if the fit is
not tight enough.

Connect TBI1/1, 2 and 3 in the main
section to the corresponding terminals
in TB4/1, 2 and 3 in the switch unit.
Tighten the gland, secure the lid to the
switch section and check that no wires are
trapped and that the sealing gasket is in
place.
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TESTING .

Due to the possibility of touching exposed al
mains connections inside the main unit, all o
adjustment to preset VRI must be made with -
the unit isolated from the mains (switched .
OFF at the main switch and the FUSE &
REMOVED). The lid MUST be replaced
before connecting the mains.

If necessary, secure the unit to the wall
using two wall plugs and screws through the
holes drilled in the back for the purpose. Fit
the lid, checking carefully for trapped wires
or any connections touching the case which
could possibly cause short-circuits.

Insert a 3A fuse into the outlet, then
switch on the mains at the fusebox and at
the outlet. Trigger the unit on by holding a
magnet near the green spot and off near the
red spot on the switch box front panel.

Check this a few times to ensure that the
switching action is reliable.

Now switch the unit on and leave it for
up to one minute. The light should go off
spontaneously. Check this a few times then,
observing the safety instructions mentioned
earlier, adjust preset VRI for the required
operating time. Clockwise rotation of the
sliding contact (as viewed from the relay end
of the circuit panel) increases the timing.

If there is any tendency towards false
triggering, this often occurs when a fluores-
cent light is switched on nearby. Check
this point. The prototype showed no such
problems even when used with very long and
rambling interconnecting wires. If there are
any such problems, capacitors Cl and C2

should be increased in value. a The magnet-operated reed switches mounted on the rear of the switch box lid.

"... 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

° 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.

o Up to 200,000 padsirack nodes depending on
memory. Simple auto-router and schematic capture
tools with SPICE compatible net-list output.

[ 2o~ s
| ©Qor Oos Ora

®20 Ose Dise ] i
il ¥
HmX 2100

Name ICT__‘_“ '___}
BB

¥ 2300

o Low cost DOS version (reduced features) also
available. Ring for full details!

"Quickroute provides a comprehensive and effective introduction to PCB
design which is a pleasure to use" Radio Communication May 1993.

IINo.aIIN()

% | 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.

FeREpey Quickroute is available for Windows 3/3.1 in Professional (£99.00) and Standard (£59.00) editions,

Software «

« Design and for DOS with reduced features (£39.00). All prices inclusive. Add £5 P+P outside UK.

from

£39
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DIRECT
BOOK
SERVICE

The books listed have been
selected by Everyday with
Practical Electronics editorial
staff as being of special in-
terest to everyone involved
in electronics and computing.
They are supplied by mail order
direct to your door. Full order-
ing details are given on the last
book page. For another selec-
tion of books see next month's
issue.

EVERYDAY ELECTRONICS DATA BOOK
Mike Tooley BA

{published by EE in association with PC Publishing)
This book is an invaluable source of information of
everyday relevance in the world of electronics. It contains
not only sections which deal with the essential theory of
electronic circuits, but also deals with a wide range of
practical electronic applications.

It is ideal for the hobbyist, student, technician and en-
gineer. The information is presented in the form of a basic
electronic recipe book with numerous examples showing
how theory can be put into practice using a range of
commonly available “'industry standard"* components and
devices.

A must for everyone involved in electronics!

256 pages €8.95

ELECTRONICS TEACH-IN No. 3- EXPLORING
ELECTRONICS (published by Everyday Electronics)
Owen Bishop
Another EE value for money publication aimed at students
of electronics. The course is designed tq explain the work
ings of electronic components and circuits by involving
the reader in experimenting with them. The book does not
contain masses of theory or formulae but straightforward
explanations and circuits to build and experiment with.
Exploring Electronics contains more than 25 useful
projects, assumes no previous knowledge of electronics
and is split into 28 easily digestible sections.

88 pages (Ad size) £2.45

Special Everyday Electronics Books |

ELECTRON!CS TEACH-IN No.4

INTRODUCING DIGITAL ELECTRONICS (published

by Everyday Electronics)

Michasel J. Cockcroft

Although this book is primarily a City & Guilds Introduc-
tory level course (726/301), approximately 80% of the in-
formation forms a very basic introduction to electronics in
general, it therefore provides an excellent introductory text
for beginners and a course and reference book for GCSE
students.

Fuil details on registering for C&G assessment, details of
assessment centres, components required and information
on the course in general are given.

The City & Guilds introduction to module 726/301
reads: "A candidate who satisfactorily completes this
module will have a competence to identify basic com-
ponents and digital integrated circuits and connect them
together to form simple working circuits and logic units.”
This provides an excellent introduction to the book.

112 pages (Adsize) [ InIIRATIIRIL] £€2.95

ELECTRONIC PROJECTS - BOOK 1

Published by Everyday Electronics in association
with Magenta Electronics.

Contains twenty of the best projects from previous issues
of EE each backed with a kit of components. The projects
are: Seashell Sea Synthesiser, EE Treasure Hunter, Mini
Strobe, Digital Capacitance Meter, Three Channel Sound
to Light, BBC 16K Sideways Ram, Simple Short Wave
Radio, Insulation Tester, Stepper Motor interface, Eprom
Eraser, 200MHz Digital Frequency Meter, Infra Red Alarm,
EE Equaliser loniser, Bat Detector, Acoustic Probe, Mains
Tester and Fuse Finder, Light Rider - (Lapel Badge, Disco
Lights, Chaser Light), Musical Doorbell, Function Gener-
ator, Tilt Alarm, T0W Audio Amplifier, EE Buccaneer In-
duction Balance Metal Detector, BBC Midi interface, Vari-
able Bench Power Supply, Pet Scarer, Audio Signal Gen-

erator.
128 pages (A4 size) £2.45

ELECTRONICS TEACH-IN No.5 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 compiete Project Development
for GCSE series.

Contents: Features - First Steps in Project Building;
Building with Vero; Project Development for GCSE; Get-
ting your Project Working; Guide to Printed Circuit Boards;
Choosing and Using Test Equipment — The Multimeter,
The Oscilloscope, P.S.Us, Logic Probes, Digital Fre-
quency Meters, Signal Generators, etc; Data — Circuit
Symbols; Component Codes; Resistors; tdentifying Com-
ponents; Capacitors; Actually Doing It — Understanding
the Circuit Diagram, Component Codes, Mounting circuit
boards and controls, Understanding Capacitors; Projects

Lie Detector; Personal Stereo Amplifier; Digital Ex-
perimentsr’s Unit; Quizmaster; Siren Effects Unit; UV
Exposure Unit; Low-cost Capacitance Meter; Personal

Radio.
88 pages (A4 size) £2.95
ELECTRONICS TEACH-IN 88/89 -

INTRODUCING MICROPROCESSORS

Mike Tooley BA (published by Everyday
Electronics)

A complete course that can lead successful readersto the
award of a City and Guilds Certificate in Introductory
Microprocessors (726/303). The book contains every-
thing you need to know including full details on register-
ing for assessment, etc. Starting with basic termipology,
integrated circuits, logic families and numbering systems
the text builds in stages, with revision and assessments
built in, up to programming, languages, flow charts, etc.
The course is ideal for the newcomer to the subject.

80 pages (A4 size) £y 39 £2.45
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Computers and Computing

HOW TO CHOOSE A SMALL BUSINESS
COMPUTER SYSTEM
D. Weale
This book is for anyone intending to buy an IBM com-
patible computer system, whether it is their first system or
a replacement. There are sections on hardware, applica-
tion and systems programs and how to actually make your
choice as well as sections on the law, ergonomics and a
glossary of common terms. .

The text contains many useful-tips and some warnings
(which could save much effort and expense).

114 pages €4.95

UNDERSTANDING PC SPECIFICATIONS

R. A. Penfold

If you require a microcomputer for business applications,
or a high quality home computer, an iBM PC or compatible
is often the obvious choice. They are competitively priced,
and are backed up by an enormous range of applications
programs, hardware add-ons, etc. The main difficulty for
the uninitiated is deciding on the specification that will
best suit his or her needs. PCs range from simple systems
of limited capabilities up to complex systems that can
happily run applications that would have been considered
beyond the abilities of a microcomputer not so long ago. it
would be very easy to choose a PC system that is inade-
quate to run your applications efficiently, or one which
goes beyond your needs and consequently represents poor
value for money.

This book explains PC specifications in detail, and the
subjects covered include the following: Differences
between types of PC (XT, AT, 80386, etc); Maths
co-processors; Input devices (keyboards, mice, and
digitisers); Memory, inctuding both expanded (EMS) and
extended RAM: RAM disks and disk caches; Floppy disk
drive formats and compatibility; Hard disk drives (includ-
ing interleave factors and access times); Display adaptors,
including all standard PC types (CGA, Hercules, Super
VGA, etc); Contains everything you need to know if you
can’t tell your EMS from your EGAI

104 pages Order code BP282 £€3.95

AN INTRODUCTION TO 68000 ASSEMBLY
LANGUAGE

R.A. & J. W. Penfold

Obtain a vast increase in running speed by writing pro-
grams for 6800 based micros such as the Commodore
Amiga, Atari ST range or Apple Macintosh range etc., in
assembly language. It is not as difficult as one might think
and this book covers the fundamentals.

112 pages Order code BP184 £2.95

THE ART OF PROGRAMMING THE ZX SPECTRUM
M. James, B.Sc., M.B.C.S. .

Itis one thing to have learnt how to use all the Spectrum'’s
commands and functions, but a very different one to be
able to combine them into programs that do exactly what
you want them to. This is just what this book is all about

teaching you the art of effective programming with your

Spectrum. -
Order code BP119 £€2.50

144 pages

A CONCISE INTRODUCTION TO MS-DOS

N. Kantaris

This guide is written with the non-expert, busy person in
mind and, as such, it has an underlying structure based on
“what you need to know first, appears first”". Nonetheless,
the guide is also designed to be circular, which means that
you don’t have to start at the beginning and go to the end.
The more experienced user can start from any section.

The guide covers versions 3.0, 3.1 and 3.2 of both PC-
DOS and MS-DOS as impiemented by IBM and other
manufacturers of “‘compatible” microcomputers, including
the AMSTRAD PC's. it covers both floppy disc-based
systems and hard disc-based systems.

64'pages £2.95

MAKING MS-DOS WORK
FORYOU
N. Kantanis & P. R. M. Oliver

This book was written with the busy person in mind and,
as such, it has an underlying structure based on “what
you need to know first, appears first”. Nonetheless, the
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book has also been designed to be circular, which means
that you don’t have to start at the beginning and go to
the end.

The book explains: How to write customised batch
files which allow you to display what you want on your
screen, and in the form.and-order you want it, instead of
being forced to use the DOS prompt on a blank screen.
How to design and set up a fast interactive and profes-
sional looking menu system, so that you or anyone
else can run utility applications or commercial software
packages easily. How the ANSI.SYS display and key-
board commands can be used to position the cursor
on any part of the screen, change the intensity of the
displayed characters or change their colour. How the
Edit screen editor or the Ediin line editor can be used
to enter ESCape (ANSI.SYS) commands into simple
ASCH files to allow control of both your screen display
and your printer. How to control the operation of the
two main types of printers in use today, Epson com-
patible dot matrix and HP compatible laser printers.
How to use several useful routines, such as moving and
finding files, protecting files from accidental erasure, a
simplified backup process, a screen saver, and a disc
cataloguing system.

The Debug program and how it can be used to create,
see and change the contents of any file, including those
of programs written in assembler code. This includes
how to find your way around the names and tasks
of the CPU registers and the meaning of some simple
assembler mnemonics.

182 pages £4.95

AN INTRODUCTION TO CP/M

R. A. Penfold

{n order to run and use programs operating under CP/M
itis not essential to have an understanding of the
system, but a reasonable knowledge of the subject can
certainly be of immense help when minor problems
occur, and aiso in fully exploiting the possible potential
of the system. This book tells the story!

84 pages €295
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Audio and Music

Project Building

ACOUSTIC FEEDBACK - HOW

TOAVOIDIT

Feedback is the bane of all public address systems. While
feedback cannot be completely eliminated, many things can
be done to reduce it to a level at which it is no longer a
probtem.

Much of the trouble is often the hall itself, not the equip-
ment, but there is a simple and practical way of greatly
improving acoustics. Some microphones are prone to feed
back while others are not. Certain loudspeaker systems are
much better than others, and the way the units are positioned
can produce or reduce feedback. All these matters are fully
explored as well as electronic aids such as equalizers, fre-
quency-shifters and notch filters.

The special requirements of live group concerts are con-
sidered, and also the related problem of instability that is
sometimes encountered with large set-ups. We even take a
look at some unsuccessful attempts to cure feedback so as to
save readers wasted time and effort duplicating them.

Also included is the circuit and layout of an inexpensive
but highly successful twin-notch filter, and how to operategit.

92 pages Order code BP310

PRACTICAL MiDIHANDBOOK

R. A. Penfold

The Musical Instrument Digital Interface (MIDI) is sur-
rounded by a great deal of misunderstanding, and many of
the user manuals that accompany MIDI equipment are quite
incomprehensible to the reader.

The Practical M{D! Handbook is aimed primarily at
musicians, enthusiasts and technicians who want to exploit
the vast capabilities of MIDI, but who have no previous
knowledge of electronics or computing. The majority of the
book is devoted to an expianation of what MIDI can do and
how to exploit it to the full, with practical advice on
connecting up a MiDI system and getting it to work, as wetll
as deciphering the technical information in those manuals.

128 pages £6.95
PREAMPLIFIER AND FILTER CIRCUITS
R.A. Penfold

This book provides circuits and background information for a
range of preamplifiers, plus tone controls, filters, mixers, etc.
The use of modern low noise operational amplifiers and a
specialist high performance audio preamplifier i.c. results in
circuits that have excellent performance, but which are still
quite simple. All-the circuits featured can be built at quite low
cost (just a few pounds in most cases).

The preamplifier circuits featured include:~ Microphone
preamplifiers (low impendance, high impedance, and crys-
tal). Magnetic cartridge pick-up preamplifiers with R.I.AA
equalisation. Crystal/ceramic pick-up preamplifier. Guitar
pick-up preamplifier. Tape head preamplifier {for use with
compact cassette systems).

Other circuits include:~ Audio limiter to prevent overioad-
ing of power amplifiers. Passive tone controls. Active tone
controls. PA filters (highpass and lowpass). Scratch and
rumbte filters. Loudness filter. Audio mixers. Volume and
balance controls

92 pages Order code BP309 £3.95

AN INTRODUCTION TO LOUDSPEAKERS AND
ENCLOSURE DESIGN

V. Capel

This book explores the various features, good points and
snags of speaker designs. It examines the whys and
wherefores so that the reader can understand the
principles involved and so make an informed choice of
design, or even design loudspeaker enclosures for him or
herself. Crossover units are also explained, the various
types, how they work, the distortions they produce and
how to avoid them. Finally there is a step-by-step
description of the construction of the Kapellmeister
loudspeaker enclosure.

148 pages [Brdercode s - DUNEEEL

COMPUTERS AND MUSIC — AN INTRODUCTION
R. A. Penfoid

Computers are playing an increasingly important part in
the world of music, and the days when computerised
music was strictly for the fanatical few are long gone.

If you are more used to the black and white keys of a
synth keyboard than the QWERTY keyboard of a computer,
you may be understandably confused by the jargon and
terminology bandied about by computer buffs. But fear
not, setting up and using a computer-based music making
system is not as difficult as you might think.

This book will help you tearn the basics of computing,
running applications programs, wiring up a MIDI sys-
tem and using the system to good effect, in fact just
about everything you need to know about hardware and
the programs, with no previous knowledge of computing
needed or assumed. This book will help you to choose the
right components for a system to suit your personal needs,
and equip you to exploit that system fully.

174 pages [5:der code BC10T LAY

ELECTRONIC PROJECTS FOR GUITAR

R. A. Penfold

This book contains a collection of guitar effects and some
general purpose effects units, many of which are suitable for
beginners to project building. An introductory chapter gives
guidance on construction.

Each project has an introduction, an explanation of how
it works, a circuit diagram, complete instructions on strip-
board layout and assembly, as well as notes on setting up
and using the units. Contents include: Guitar tuner; Guitar
preamplifier; Guitar headphone amplifier; Soft distortion unit;
Compressor; Envelope waa waa; Phaser; Dual tracking ef-
fects unit; Noise gate/expander, Treble booster; Dynamic
treble booster; Envelope modifier; Tremelio unit; DI box.

170 pages £8.95

HIGH POWER AUDIO AMPLIFIER CONSTRUCTION
R. A. penfold

Practical constructional details of how to build a number of
audio power amplifiers ranging from about 50 to 300/400
watts r.m.s. includes MOSFET and bipolar transistor designs.

96pages [0 dercode®P27)] £3%

Theory and Reference

ELECTRONIC HOBBYISTS HANDBOOK

R. A. Penfold

Provides an inexpensive sirgle source of easily lo-
cated information that the amateur electronics en-
thusiast is likely to need for the day-to-day pursuance of
this fascinating hobby. Covers common component
colour codes. Details the characteristics and pinouts of
many popular seimiconductor devices, including various
types of logic ICs, operational amplifiers, transistors,
FETs, unijunctions, diodes, rectifiers, SCRs, diacs, tri
acs, regulators and SMDs, etc. {llustrates many useful
types of circuits, such as timers and osciliators, audio
amplifiers and fiiters, as well as including a separate
section on power supplies. Also contains a multitude of
other useful data.

88 pages oIT: BP £4.95
FROM ATOMS TO AMPERES
F. A. Wilson

Explains in crystal clear terms the absotute fundamentals
behind electricity and electronics. Really helps you to
discover and understand the subject, perhaps for the first
time ever.

Have you ever: Wondered about the true link between
electricity and magnetism? Felt you could never under-
stand the work of Einstein, Newton, Boltzmann, Planck
and other early scientists? Just accepted that an electron
is like a little black ball? Got mixed up with e.m.f. and
p.d.? Thought the idea of holes in semiconductors is a
bit much?

Then help is at hand with this inexpensive book, in as
simple a way as possible and without too much complex
mathematics and formulae.

244 pages £3.50

ELECTRONICS - A "MADE SIMPLE"" BOOK

G. H. Olsen

This book provides excellent background reading for our
Introducing Digital Electronics Teach-in Book and will
be of interest to everyone studying electronics. The sub-
ject is simply exptained and well illustrated and the book
assumes only a very basic knowledge of electricity.

330 pages £5.95

A REFERENCE GUIDE TO PRACTICAL
ELECTRONICS TERMS

F. A. Wilson

Electronic devices surround us on all sides and their
numbers are increasing without mercy. Ours is the
problem therefore in keeping up with this relentless
expansion. unfortunatety we cannot know it all and most

940

of us do not wish to afford the cost of large reference
books which explain many concepts in fair detail. Here is
an answer, an inexpensive reference guide which ex
plains briefly (but we hope, well) many of the underly-
ing electronics features of pratical devices, most of
which, to a certain extent, control our lives.

This book is in effect more than just a dictionary of
practical electronics terms, it goes a stage further in also
getting down to fundamentals. Accordingly the number
of terms may be limited but the explanations of the many
which are included are designed to leave the reader more
competent and satisfied — and this is without the use of
complicated mathematics which often on first reading
can even be confusing.

For those who also wish to get right down to the
root of the matter, there is a second volume entitled A
Reference Guide to Basic Electronics Terms (BP286),
each of the books referring to its companion as neces-
sary.

A reference guide for practically everybody concerned

with electronics.
CIZOTBEREErN — £5.95

432 pages
NEWNES ELECTRONICS POCKET BOOK
E. A. Parr
Newnes Efectronics Pocket Book has been in print for
over twenty years and has covered the development of
electronics from valve to semiconductor technology and
from transistors to LSl integrated circuits and micro-
processors. To keep up to date with the rapidly chang-
ing world of electronics, continuous revision has been
necessary. This new Fifth Edition takes account of recent
changes and includes material suggested by readers of
previous editions. New descriptions of op.amp. applica-
tions and the design of digital circuits have been added,
along with a totally new chapter on computing, plus
other revisions throughout.

£10.95

315 pages (hard cover) Order code NEO,

ELECTRONIC MODULES AND SYSTEMS FOR
BEGINNERS

Owen Bishop

This book describes over 60 modular electronic circuits
how they work, how to build them, and how to use them.
The modules may be wired together to make hundreds of
different electronic systems, both analogue and digital. To
show the reader how to begin building systems from mod-
ules, a selection of over 25 electronic systems are described
in detail, covering such widely differing applications as
timing, home security, measurement, audio (including a
simple radio receiver), games and remote control.

200 pages Order code BP266 £3.95

HOW TO GET YOUR ELECTRONIC PROJECTS
WORKING

R . A. Penfold

We have all built projects only to find that they did not
work correctly, or at all, when first switched on. The aim
of this book is to help the reader overcome just these
problems by indicating how and where to start looking for
many of the common faults that can occur when building

up projects.
£2.95

96 pages

HOW TO DESIGN AND MAKE YOUROWN P.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 inciuding phato-
graphic methods and designing your own p.c.b.s.

80 pages £2.50

How to Get Your
Electronic Projects
Working

How 1o

Des'gﬂ an,
d
Your Own g ;:e

A A ransoio

A BEGINNERS GUIDE TO MODERN ELECTRONIC
COMPONENTS

R. A. Penfold

The purpose of this book is to provide practical information
to help the reader sort out the bewildering array of com-
ponents currently on offer. An advanced knowledge of the
theory of electronics is not needed, and this book is not
intended to be a course in electronic theory. The main aim
is to explain the differences between components of the
same basic type (e.g. carbon, carbon film, metal film, and
wire-wound resistors) so that the right component for'a
given application can be selected. A wide range of com-
ponents are included, with the emphasis firmly on those
components that are used a great deal in projects for the
home constructor.

166 pages £3.95
BEGINNER'S GUIDE TO BUILDING ELECTRONIC
PROJECTS

R. A. Penfold

Shows the complete beginner how to tackle the practi-
cal side of electronics, so that he or she can confidently
buiid the electronic projects that are regularly featured in
magazines and books. Also include examples in the form

of simple projects.
Order code 227 £1.95

112 pages

ELECTRONICS SIMPLIFIED - CRYSTAL SET
CONSTRUCTION

F.A.Wilson, C.G.LA.,C.Eng., F.LE.E., FLER.E, F.B.LM.
Especially written for those who wish' to participate in
the intricacies of electronics more through practical con-
struction than by theoretical study. It is designed for alt
ages upwards from the day one can read intelligently and

handle simple tools.
Order code BP9, £1.75

80 pages

GUIDE TO BUILDING ELECTRONIC PROJECTS
Published by Everyday Electronics

See the first page of books - ELECTRONICS TEACH-IN
No.5 —for full details.

ELECTRONICS PROJECT BOOK

Published by Evéryday Electronics in association
with Magenta Electronics.

See the first page of books for full details.

rﬁT't.avsi.:mgand
i Test Gear

HOW TO USE OSCILLOSCOPES AND OTHER

TEST EQUIPMENT

R. A. Penfold

This book explains the basic function of an oscilioscope,
gives a detailed explanation of all the standard controlis,
and prov:des advice on buying. A separate chapter deals
with using an oscilloscope for fault finding on linear
and logic circuits. plenty of example waveforms help to
illustrate the control functions and the effects of various
fault conditions. The function and use of various other
pieces of test equipment are also covered, including
signal generators, logic probes, logic pulsers, and crystal

calibrators. z :
i [ Order code BIP26.] £3.50

104 pages
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Circuits and Design

PRACTICAL ELECTRONIC FILTERS

Owen Bishop

This book deals with the subject in a non-mathematical
way. It reviews the main types of filter, explaining in simple
terms how each type works and how it is used.

The book also presents a dozen filter-based projects with
applications in and around the home or in the constructor's
workshop. These include a number of audio projects such
as a rythm sequencer and a multi-voiced electronic organ

Concluding the book is a practical step-by-step guide to
designing simple filters for a wide range of purposes, with
circuit'diagrams and worked examples.

192 pages Order code BP299 £4.95

ELECTRONIC ALARM CIRCUITS MANUAL

R. M. Marston

One hundred and forty useful alarm circuits, of a variety of

types, are shown in this volume. The operating principle of

each one is explained in concise but comprehensive terms,

and brief construction notés are given where necessary.
Aimed at the practical design engineer, technician and

experimenter, as well as the electronics student and

amateur.

124 pages Ord d £13.95

ELECTRONIC CIRCUITS FOR THE COMPUTER
CONTROL OF MODEL RAILWAYS

R. A. Penfold

The profects consist of various types of interface and con-
trollers, including a high quality pulse type, as well as cir-
cuits for train position sensing, signal and electric points
control etc.

The use of computers does not have to be restricted to
massive layouts. Something as simple as an oval track with
a single siding can be given a new dimension by adding
computer control and much fun can be had from these
relatively simpie set ups.

88 pages £255

DIGITAL LOGIC GATES AND FLIP-FLOPS

lan R. Sinclair

This book, intended for enthusiasts, students and tech

nicians, seeks to establish a firm foundation in digital
electronics by treating the topics of gates and flip-flops
thoroughly and from the beginning.

Topics such as Boolean algebra and Karnaugh mapping
are explained, demonstrated and used extensively, and
more attention is paid to the subject of synchronous
counters than to the simple but less important ripple
counters.

No background other than a basic knowiedge of elec-
tronics is assumed, and the more theoretical topics are
explained from the beginning, as also are many working
practices. The book concludes with an explanation of
microprocessor techniques as applied to digital logic.

200 pages Order code PC106 £8.95

ELECTRONIC CIRCUITS FOR THE COMPUTER
CONTROL OF ROBOTS

Robert Penfold

Robots and robotics offer one of the most interesting areas
for the electronics hobbyist to experiment in. Today the
mechanical side of robots is not too difficult, as there
are robotics kit and a wide range of mechanical com-
ponents avaitable. The micro controller is not too much of
a problem either, since the software need not be terribly
complex and many inexpensive home computers are well
suited to the task.

The main stumbling block for most would-be robot
builders is the electronics to interface the computer to the
motors, and the sensors which provide feedback from the
robot to the computer. The purpose of this book is to
explain and provide some relatively simple electronic
circuits which bridge this gap.
92 pages

ELECTRONIC POWER SUPPLY HANDBOOK

lan R. Sinclair

This book covers the often neglected topic of electronic
power supplies. All types of supplies that are used for elec-
tronics purposes are covered in detail, starting with cells and
batteries and extending by way of rectified supplies and
linear stabilisers to modern switch-mode systems, IC switch-
mode regulators, DC-DC converters and inverters,

The devices, their operating principles and typical cir-
cuits are all dealt with in detail. The action of rectifiers
and the reservoir capacitor is emphasised, and the subject
of stabilisation is covered. The book includes some useful
formulae for assessing the likely hum level of a conven-
tional rectifier reservoir supply.

Temporarily out of print

136 pages [Orderc_d- PCI 03] £7.85
50 SIMPLE LED CIRCUITS
R. N.Soar

Contains 50 interesting and useful circuits and applica-
tions, covering many different branches of electronics,
using one of the most inexpensive and freely available
components — the light-emitting diode (LED). Also in-
cludes circuits for the 707 common anode display.

64 pages Order code BP4 £1.95
BOOK 2 50 more l.e.d. circuits [SIBIENCERENIE £1.95

CIRCUIT SOURCE BOOK 1
R. A. Penfold

Written to help you create and experiment with your
own electronic designs by combining and using the
various standard “'building block” circuits provided. Where
applicable, advice on how to alter the circuit parameters is
gwen.

The circuits covered in this book are mainly concerned
with analogue signal processing and include: Audio
amplifiers (op.amp and bipolar transistors); audio power
amplifiers; d.c. amplifiers; highpass, lowpass, bandpass
and notch filters; tone controls; voltage controlled

Radio, TV,

Satellite

PROJECTS FOR RADIO AMATEURS

AND S.W.LS.

R. A. Penfold

This book describes a number of electronic circuits, most
of which are quite simple, which can be used to enhance
the performance of most short wave radio systems.

The circuits covered include:- An aerial tuning unit; A
simple active aerial; An add-on b.f.0. for portable sets; A
wavetrap for combat signals on spurious responses; An
audio notch filter; A parametric equaliser; CW and S.S.B.
audio filters; Simple noise limiters; A speech processor; A
volume expander.

Other useful circuits include a crystal oscillator, and
RTTY/C.W. tone decoder, and a RTTY serial to paraliel
converter. A full range of interesting and usefull circuits for
short wave enthusiasts.

92 pages BP304 £3.95

AN INTRODUCTION TO AMATEUR RADIO

I. D. Poole

Amateur radio is a unique and fascinating hobby which
has attracted thousands of people since it began at the turn
of the century.

This book gives the newcomer a comprehensive and
easy to understand guide_through the subject so that the
reader can gain the most from the hobby. it-then remains
an essential reference volume to be used time and again.
Topics covered include the basic aspects of the hobby,
such as operating procedures, jargon and setting up a
station. Technical topics covered include propagation,
receivers, transmitters and aerials etc.

150 pages Ordei code BPZ57 £3.50

SIMPLE SHORT WAVE RECEIVER CONSTRUCTION

R. A. Penfold
Short wave radio is a fascinating hobby, but one that
seems to be regarded by many as an expensive pastime
these days. In fact it is possible to pursue this hobby for a
minimal monetary outlay if you are prepared to undertake a
bit of d.i.y., and the receivers described in this book can all
be built at lcw cost. All the sets are easy to construct, full
wiring diagrams etc. are provided, and they are suitable
for complete beginners. The receivers only require simple
aerials, and do not need any complex alignment or other
difficult setting up procedures.

_The topics covered in this book include: The broad-
cast bands and their characteristics; The amateur bands
and their characteristics; The propagation of radio signals;
Simple aerials; Making an earth connection; Short wave
crystal set; Simple t.rf. receivers; Single sideband recep
tion; Direct conversion receiver.

Contains everything you need™to know in order to get
started in this absorbing hobby.

88 pages Order code BP275 £3.95

AN INTRODUCTION TO AMATEUR
COMMUNICATIONS SATELULITES

A. Pickford

Communications and broadcast satellites are normally
inaccessible to individuals unless they are actively in-
volved in their technicalities by working for organisations
such as British Telecom, the various space agencies or
military bodies. even those who possess a satellite televi-
sion receiver system do not participate in the technical
aspects of these highly technological systems.

There are a large number of amateur communications
satellites in orbit around the world, traversing the globe
continuously and they can be tracked and their sig-
nals received with relatively inexpensive equipment. This
equipment can be connected to a home computer such as
the BBC Micro or |BM compatible PCs, for the decoding of
received signals.

This book describes several currently available systems,
their connection to an appropriate computer and how they
can be operated with suitable software.

102 pages [0, dercode 5Po00 =
AERIAL PROJECTS
R. A. Penfold

The subject of aerials is vast but in this book the author
has considered practical aerial designs, inciuding active,
loop and ferrite aerials which give good performances and
are relatively simple and inexpensive to build. The com-
plex theory and mathematics of aerial design have been
avoided.

Also included are constructional details of a number of
aerial accessories including a pre-selector, attenuator, fil-
ters and tuning unit.

96 pages Order code BF 105 £2.50
INTERNATIONAL RADIO STATIONS GUIDE
P.Shore

Provides the casual listener, amateur radio DXer and the
professional radio monitor with an essential reference
work designed to guide him or her around the ever more
complex radio bands. This new edition has been com-
plietely revised and rewritten and incorporates much more
information which is divided into the following sections:
Listening to Short Wave Radio; Choosing a Short
Wave Radio Receiver; How to Use the IRSG; Abbrevia-
tions; Country Codes; Worldwide Short Wave Radio Sta-
tions; European, Middie Eastern and African Long Wave
Radio Stations; European, Near and Middle Eastern and
African Medium Wave Radio Stations; Canadian Medium
Wave Radio Stations; USA Medium Wave Radio Stations;
Broadcasts in English; Programmes for DXers and Short
Wave Listeners; UK FM Radio Stations; Time Differences
From GMT,; Wavelength/Frequency Conversion.
226 pages [Order code BP255 £5.95
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amplifiers and filters; triggers and voltage comparators;
gates and electronic switching; bargraphs; mixers; phase
shifters, current mirrors, hold circuits, etc.

Over 150 circuits are provided, which it is hoped will be
useful to all those involved in circuit design and applica-
tion, be they professionals, students or hobbyists.

182 pages (B dercodeBPS T SNIEY
CIRCUIT SOURCE BOOK 2
R. A. Penfold

This book will help you to create and experiment with
your own electronic designs by combining and using
the various standard “'building blocks™ circuits provided.
Where applicable, advice on how to alter the circuit
parameters is provided.

The circuits covered are mainly concerned with signal
generation, power supplies, and digital electronics.

The topics covered in this book include: 555 oscillators;
sinewave oscillators; function generators; CMOS oscil-
lators; voltage controlled oscillators; radio frequency oscil-
lators; 555 monostables; CMOS monostables; TTL monos-
tables; precision long timers; power supply and regulator
circuits; negative supply generators and voltage boosters;
digital dividers, decoders, etc; counters and display drivers;
D/A and A/D converters; opto-isolators, flip/fiops, noise
generators, tone decoders, etc.

Over 170 circuits are provided, which it is hoped will be
useful to all those involved in circuit design and applica-
tion, be they professionals, students or hobbyists.

192 pages [0/ der code BPS2” MENEEIRL
HOW TO USE OP-AMPS
E. A. Parr

This book has been written as a designer's guide covering
many operational amplitiers, serving both as a source book
of circuits and a reference book for design calculations.
The approach has been made as non-mathematical as pos-
sible.
160 pages 0 B £2.95
MICRO INTERFACING CIRCUITS -BOOK 1
MICRO INTERFACING CIRCUITS -BOOK 2
R. A. Penfold
Both books include practical circuits together with details
of the circuit operation and useful background informa-
tion. Any special constructional points are covered but
p.c.b. layouts and other detailed constructional informa-
tion are not included.

Book 1 is mainly concerned with getting signals in and
out of the computer; Book 2 deals primarily with circuits

for practical applications.
Order code BP130 £2.75
Order code BP131 £2.75

BOOK 1 772 pages
BOOK 2 772 pages

ORDERING DETAILS

Please state the title and order code
clearly, print your name and address and
add the required postage to the total
order.

Add £1 to your total order for post-
age and packing (overseas readers
add £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 the card expiry date),
Visa or Mastercard (Access) — minimum
credit card order is £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 post.

Please check price and availability (see
latest issue of Everyday with Practical
Electronics) before ordering from old lists.

Note - our postage charge is the
same for one book or one hundred
books!

MORE BOOKS NEXT MONTH

Direct Book Service is a division of
Wimborne Publishing Ltd

Tel: 0202 881749
Fax: 0202 841692
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PCB DESIGNSOFTWARE |

RANGER 2
RANGER 1 XT/AT + 386 PC

_XT/ATPC It has all the features you will ever need
Sll'cglt f;’CB atan outstanding price. But now with a new 2
T;(;g;g}l}ffg&ﬂ&%%ﬁ layer 386 Ripup & Retry AutoRouter

In One Package! .
£100 ’ £599
Option Pack 100% Router

ngti)nﬁ%glfta;f i Simultaneous 6 layer Ripup & Retry
AutoRouter with via Minimisation. |
£50 Autocad DXFin & out. GERBER in. T
Exchange your easy PC

For a free AutoRouter : £3 5 0 b

Swje= Call us for details & demo disk on 0705 591037 ’ B

Seetrax CAE. Hinton Daubnay Hous . , Broadway Lane, quededn,ﬂani{;__-l;?g{ S
- Tel0705591037 — Fax0705599036 .~ &

L. W ER RN AT foet

_PROJECT TITLE Order Code Cost
Light Sentinel: Main Board 632 £9.20

_4-Channel Auto-Fader Interface 642 £6.80

_Electron A/D Interface 645 f4.84

Printed circuit boards for certain EPE constructional projects are available from

the PCB Service, see list. These are fabricated in glass fibre, and are fully dritled | Programmable Pocket Timer 648 £3.82
and roller tinned. All prices include VAT and postage and packing. Add £1 per | Electroni irit Level AUG 89 649 £3.85
board for airmai! outside of Europe. Remittances shouid be sent to The PCB Diestiar:cn;cnigglrdefve LAUG 89 651 fg 23
Service, Fveryday with Practical Electronics. 6 Church Street, Wim- } — " — E— :
borne, Dorset BH21 1JH. Cheques should be crossed and made payable to § Power Supplies: Fixed Voltage 654 £4.08
Everyday with Practical Electronics (Payment in £ sterling only). e =] = e ;
NOTE: While 95% of our boards are now held in stock and are dispatched Music on Hold OCT'89 646 £3.85
within seven days of receipt of order, please allow a maximum of 28 days for § Power Supplies - 26V 700mA 656 £4.35
delivery —overseas readers atlow extra if ordered by surface mail. EE Seismograph - Control board only 658 £4.08
Please check price and availability in the latest issue. Wash Pro 643 £3.83
Boards can only be supplied on a payment with order basis. Logo/lego & Sepctrum Interface 664 £5.60
' All p-c b.s on this _Biofeedback Signal Generator 666 £4.08
] page reduced to Quick CapTester 668 £3.92
A Superhet Receiver/Tuner/Amp 679/680 £4.22
1 Stereo Noise Generator 681 £f4.24
2 Digital Experimenter’s Unit — Power Supply 683 £3.66
: : Amstrad S h Synthesi MAY 90 689 £4.68
(Just send half the price shown, while stocks last) e e
PCBS ON OPPOSITE PAGE PRICES AS SHOWN TheTester 696 AL
Mains Appliance Remote Control AUG'90
PROJECT TITLE - Order Code J Cost | Mains ON/OFF Decoder ) 697 £4.55
Video Guard Alarm 556 | £3.80| | Hand Tally: Main Bd and Display Bd 699,700 | £1095
Multi-Chan Remote Light Dim JUNE'88 Ghost Waker 0CT'90 703 £4.32
Relay/Decoder 601 £4.86] | Frequency Meter R | 704 £5.25
- Power Supply B il _603 et B f3~°°. Freq. Meter/Tachometer NOV'90 705 £3.98
Fa Tléne_ Tf;\ermostat g?g gzgg EE Musketeer (TV/Video/Audio Remote Controt) 706 £5.78
1 H T =g ey i e =
Suntan Timer 610 £3l07 4l MicrocontrollerLight Sequencer J08/700 ) £1090)
CarAlarm B - 4 615 1 £312§ | Spatial Power Display 714 £6.33
Eprom Eraser 1 620 £4.07 Amstrad PCW Sound Generator . 715 £5.03
L 5 . BAARLN | %4 | =V -~ a4
Doorbeli Delay j 616 £3.56 Gingernut 80m Receiver FEB'91
Tiadtibioliad - mianls .  °Y% 5
d-to-Light Interf VAR 89 637 24 R.F. section (726), Voltage Regulator (727) 726/7/8 £3.06
NEHE a1 (nioiace ML | 637 s Audio Amplifier (728) per board
Midi Merge 640 £3.00 = ey | all3together £8.16
Audio Lead Tester 641 £5.77 Pocket Tone Dialler 729 £4.36
Simple Basic Alarm 731 £4.50
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PROJECT TITLE Order Code Cost
Humidity Tester 716 £4.97
Model Train Controiler (double-sided) 736 £9.75
Etectronic Die (Teach-In '91 Project 5) 737 £4.93
Teach-In 91 Part 5 - Digital Counter Module 738 £4.35
Modutar Disco Lighting System )
Switched Power Qutput Module 739 £5.91
Digitat LCD Thermostat-Control Board l 740 £4.05
£5 for pair
—Power/Relay Board 741 £3.76
Pulse Generator (Teach-In "91 Project 6) 742 £4.97
Teach-in ‘91 Part 6- Timer Module 743 £4.62
e il SN
Digilogue Car Tachometer JUN'9 744 £5.63
Modular Disco Lights - Simple Chaser 745 £5.00
Sweeper Module 746 £5.17
Automatic Light Controt — PSU Board 747 £4.88
Logic Board 748 £6.17
Radio Receiver (Teach-In ‘91 Project 7) 749 £4.57
LTeach—ln ‘91 Part 7 - R.F. Amplifier Module 750 £4.23
Modular Disco Lights - Masterfink  IRSISAER 752 £6.36
Uitrasonic Proximity Meter
Display Unit (753) & Sensor Unit (754) 753/754 £7.06
Disco Lights (Teach-In "91 Project 8)
PSU and Pre-amplifier 7556 £4.54
Low, Mid, High Filter/Triac (set of 3 boards) 756 £11.00
Teach-In 91 Part 8 - Solid State Switch Module 757 £4.24
|~ Mod. Disco Lights - Pattern Gen AUG 91 760 £6.79
Teach-In'91 Part 8 Light Sensitive Switch 761 £4.74
Opto-Link (Teach-in "91 Project 9) - Transmitter 762 £4.85
Receiver 763 £4.88
Portable PEsT Scarer 764 £3.77
Capacitance Meter EE 751 £5.17
Modular Disco Lights — Dimmer Interface 765 £8.17
" Mod. Disco Lights oct o I
VU Sound Modute (Double-sided) 767 £8.68
UV Exposure Unit 768 £4.63
PC-Scope Interface ~ Main Board 769 £6.95
Expansion Plug (Double-sided) 770 £5.96
Mod. Disco Lights NOV'91
Superchaser (Double-sided) 771 £6.91
Supersweep (Double-sided) 772 £8.26
Bicycle Alarm 773 £5.01
Darts Scorer 774 £7.90
Knockerbox DEC’'91 775 £5.35
Signal Generator - Main Board 776 £7.46
PSU 777 £4.73
Mind Machine - Main Board 778 £7.00
Auto Nightlight 779 £5.03
| Mind Machine - Programmer Board  IRELUER 780 £7.39
Transistor Checker 781 £4.63
Stepping Motor Driver/interface 782 £10.39
Micro-Sense Alarm 783 £5.42
“Telesound - ree 92 BIELD £4.66
Programmable Timer 785 £4.63
Auto Garage Light 786 £6.10
Versatile BBC Computer interface 787 £11.69
Economy Seven Timer 788 £5.20
| Sonfc?ontinuity?éster - APR92 RIBRLE) £4.79
Telephone Ringer 790 £5.46
" Experimental Weighing Scale MAY 92 792 £5.17
12V Drill Charger/PSU (both boards) 793 £5.31
Digital Servo Interface B JUNE 52 791 £4.73
Tie Pulser 794 £5.19
CCD Reverb Unit 795 £6.39
Switch-Mode Power Supply 796 £7.01
UV Exposure Timer 797 £6.33
Cricket Game 798 £6.77
Quick Prom 799 £5.61
| GasAlarm ' AUG 92 800 £6.47
Dual Metronome 801 £6.74
Ultrasonic Tape Measure SEP'9) 802 £6.06
Quicktest 803 £4.82
Extended Range Capacitance Méter 0CT'92 804 £5.63
Traffic Lights System 806 £5.04
Mini Lab B NOV 92 MINILAB | £14.95
EPE Altimet (Altimeter) 807 £6.30
Personal Stereo Amplifier 808 £6.47
o — e ¥ A T
Universal Infra-Red Remote Control DEC'92 811T/811H £6.56
Combination Switch 812 £5.68
Christmas Lights Colour Spectrum 813 £5.97
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PROJECT TITLE Order Code Cost
TV/UHF Aerial Amp (double-sided) 814 £7.23
Continuously Variable Balanced Power Supply 815 £5.65
Emergency Lighting Unit 816 £6.77
Biomet Pulse Monitor FEB'93
Sensor 817 £6.30
Display 818 £6.30
Biomet Pulse Monitor
— ADC Interface (double-sided) 819 £7.11
Car Electric Window Enhancer 821 £5.00
Simplify Atari STFM Interface 822 £56.55
Personai Stereo Amp. Add-On 823 £3.90
Electronic Fire 820 £4.84
Mind Machine MKII — Signal Generator 824 £5.57
Ventilation Fan Timer 825 £4.70
Universai Data Logger 826 £5.88
Mind Machine MkI! — Magic Lights MAY 93 827 £6.58
Superhet Radio Control Receiver 828 £5.93
Guitar Preamp and Distrortion Unit 829 £5.46
Linear Clock - Timing Board 830 £8.00
Display Board 831 £7.00
Universal Alarm Module 9070 £3.00
" Electronic Snooker Scoreboard JUNE'93 832 £9.17
Mind Machine MklI
- Computer Interface 833 £6.39
Xenon Strobe 834 £5.84
Electronic Gong 835 £7.50
Micro Lab - p.c.b., EPROM, PAL and booklet MICRO £35.00
Bike Odometer (pair of boards) AUG'93 836/7 £7.00
Amstrad PCW A to D Converter(double sided) 838 £9.85
Experimental Eiectronic Pipe Descaler 839 £5.50
| Sound Activated Camera Trigger SEP’93 840 £5.34
“LED. Sandglass | 0C7'93
Main-and Display boards 841/2 £7.30
Kettle Alert 843 £5.19
Linear Power Supply (double-sided) 844 £9.77
Multi- Purpose Audio System
Six Channel Stereo Mixer 845 £11.98
Mutti-Purpose Audio System NOV’'93
Microphone Pre-Amp module 846 £4.88
RIAA Pre-Amp module 847 £5.11
20 Metre Receiver 848 £6.63
Multi-Purpose Audio System DEC’93
Tone Control and 1W Stereo Amplifier 849 £6.09
Tone Control 850 £5.12
1W Stereo Amplifier 851 £4.88
Three-Way Christmas Tree Lights Flasher 853 £5.65
Auto Alarm 854 £5.49
250W/600W Battery to Mains [nverter 855 £13.92
r___..__..__....__..____..___..__1
1 . |
 EPE PRINTED CIRCUIT |
| ; 1
! BOARD SERVICE @
)
| |
1 Order Code Project Quantity Price 2 1
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- O I
>
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>
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~1
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| m
! | enclose paymentof € .......... (cheque/PO !
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] v Everyday with Practical Electronics) }
Access (MasterCard) or Visa No.
! Minimum order for credit cards £5 1
| 1
| ]
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I |
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LESS UK AMATEURS

According to the annual report of the
Radiocommunications Agency 1992-93,
there were fewer amateur radio licences
on issue at 31st March 1993 than twelve
months previously. The figures (with
1992 figures in brackets) are Amateur
Class A, 32,410 (33,280); Amateur Class
B, 25,791 (27,738); Amateur Novice A,
106 (46); and Amateur Novice B, 935
(378).

Until last year there had been a slow
but continuing increase in licence num-
bers. The rate of increase had been
causing concern however, hence the
introduction of the Novice licence in
1991 which made initial entry into the
hobby easier. (Information about the
Novice licence, including details of
courses available nationwide, can be
obtained by sending an s.a.e. to the
Radio Society of Great Britain, Lamba
House, Cranborne Road, Potters Bar
ENG6 3JE.)

There are gains in the Novice licences,
but overall there is a total reduction of
2,200. The greatest gain, in the Novice B
class, which requires only limited study
and no knowledge of the Morse code,
is clearly not enough to counter the
shortfall in other classes.

No doubt there will now be pressure
within the higher echelons to see what
further concessions can be offered to
make the hobby more attractive to new-
comers. The options are limited, though,
unless the international regulations can
be changed to allow full privileges on the
h.f. bands without the need for too much
study of radio theory and the need to
know Morse code.

There has been much debate on these
possibilities already, with strong views
expressed both ways. If the downward
trend continues, it could eventually be-
come a question of how far can numbers
be allowed to drop before it becomes
necessary to reduce standards to reverse
the trend.

We had a lot of correspondence in EPE
on this very subject some months ago
and | invited the Radio Society of Great
Britain to respond to some of the points
made. Unfortunately they never did, and |
can only assume that they don’t know the
answer any more than anyone else!

There was an even greater drop in the
number of Citizens' Band licences, with
53,926 compared to 64,944 in 1992. As
| forecast last year, for the first time
since the legal introduction of CB, when
there were around a quarter of a million
licences, there are now more amateur
than CB licences on issue in the UK.

GLOBAL OVERVIEW

Despite the UK reversal, there are still
large numbers of people in amateur radio
and, like a lot of other hobbies, it is
enjoyed in many countries round the
world. Unlike most others, it is governed
by international regulations, interpreted
by individual governments to suit local
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requirements. This results in different sets
of rules in different countries, some more
liberal than others, but all within the
overall framework of the ITU regulations.

What happens in one country often
influences later developments in others.
This is particularly true of those countries
with well organised and influential na-
tional radio societies, which is why |
often mention developments in the USA
and elsewhere as well as those in the UK.

The overall administrative body of
amateur radio is the International
Amateur Radio Union, and this month
I'm taking a look at some recent news
items from around the world reported in
its occasional newsletter, JARU NEWS, to
demonstrate how ‘local’ events integrate
into the international scene.

COUNTRY CHANGES

The changing face of Europe has
resulted in more new countries and
callsigns appearing on the amateur radio
map. From ex-Czechoslovakia, for in-
stance, the new Czech Republic has
prefixes OK and OL; the new Slovak
Republic has prefix OM, and both
countries have been elected recently to
membership of the IARU.

The independent republics of Slovenia
(prefix S5) and Croatia (prefix 9A, for-
merly used by San Marino, now T7) and
their national radio societies are also
now members of the IARU. Other former
Yugoslav republics were reported as con-
tinuing to use their old prefixes (YT, YU,
YZ, 4N and 40), but no doubt this will
change in due course.

More applications for membership of
the IARU have come from the Ukraine
Amateur Radio Union and the Associa-
tion of Amateur Radio Operators of
Macedonia.

NOVICE LICENCE IN SWEDEN

Sweden has introduced a new “Class
N” (Novice) licence to encourage young
students to become radio amateurs. The
licence can be held from the calendar
year the licensee becomes 10 years old,
but until age 14 he or she must remain
under the supervision of an older amateur
holding a standard licence. They must
upgrade to a standard licence within six
years. They can operate on the 2m and
the 70cm bands with limited power, and
the licence examination covers regula-
tions, safety standards and common
amateur radio procedures.

LESOTHO

A club station, 7P8NUL, has been
established at the National University
of Lesotho using a complete h.f. sta-
tion presented to the University Amateur
Radio Club by the IARU Region 1 Work-
ing Group for the Promotion of Amateur
Radio in Developing Countries (PADC).
The Managing Director of Lesotho Tele-
communications Corporation said that
the Corporation supports this new thrust
to establish amateur radio on a more local

footing, and he was committed to easing
regulations to make the hobby more
accessible to the youth of his country.

The Royal Omani Amateur Radio
Society (ROARS) recently celebrated its
20th anniversary. This very active |ARU
society participates regularly in |ARU
Region 1 conferences and has mounted
DXpeditions to a number of choice
locations in the Gulf area. In 1992,
ROARS and the Omani telecommunica-
tions authorities sponsored a week-long
IARU course in Amateur Radio Ad-
ministration.

The Quatar Amateur Radio Society
(QARS) has recently been formed. It
reports that it is ably supported by is
telecommunications administration, the
Quatar Public Telecommunications Cor-
poration, and its objective is to represent
its members on a global level.

UGANDA BAN LIFTED

The Uganda Posts and Telecom-
munications Corporation has advised the
iTU and the IARU that a ban on amateur
radio communication, imposed in the
early 1970s, has been lifted. Visiting
amateur operators can obtain a letter of
authority to operate in Uganda for the
duration of their stay, within the provi-
sions of their home licence and to the
extent that those provisions do not
conflict with Uganda's radio regulations.

The Nigeria Amateur Radio Society
(NARS) has introduced packet radio in
Lagos, on 144.675MHz. According to
NARS Secretary, Ovyekunle B. Ajayi,
5NOOBA, there are plans to establish a
h.f. link soon.

Swaziland has introduced a new
licence permitting operation in the
two-metre band without the need to pass
an examination in the Morse code. The
new licence is aimed at the development
of the Amateur Radio Service by
encouraging young people to take-up the
hobby while at school.

China is now permitting -operation by
individual amateur stations using BA,
BD, and BG prefixes. Previously, opera-
tion was permitted only from tlub sta-
tions. The new arrangements result from
years of patient effort by the Chinese
Radio Sports Association.

Ten vyears ago there was only a
handful of radio amateurs in Thailand,
and even today there is only a compara-
tively small number with licences to
operate on the h.f. bands. The number of
v.h.f. licences, however, has grown

‘enormously. Two years ago there were

30,000 licensed amateurs. Earlier this
year, according to a report by IARU
President Richard L. Baldwin, W1RU,
the figure was 60,000 with a further
100,000 waiting for completion of
the required paperwork! He comments
“Thailand is a shining example of what
can be accomplished by a first-class
IARU society and a supportive ad-
ministration which recognises the value
of the Amateur Service.”
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Call us now! We have the widest range of
components available - At competitive prices!

\

CAPACITORS VIDEO HEADS

CRICKLEWOOD

i

Cricklewood Electronics Ltd. 40 Cricklewood Broadway. London NW2 3ET
Telephone:.081 452 0161 Faxsimile:081 208 1441

E L E C T R O N | C S All Major Credit Cards Accepted E [ v1sa | ;,%i

CONTROL PORT for PCs

This 1/O Port follows the general approach of the INTERFACING to PCs’
series in this mag, with the Port safely inside the PC/XT/AT, BUT allows
user’s prototype control circuitry to be set up and run QUTSIDE the PC

The double sided pcb fits into an 1/0 slot, and a ribbon cable terminating in
a D-25 plug allows the control of projects with little risk to the PC. On
board facilities include: 8-bit A-D, 8-bit D-A, 8 inputs, 8 latched outputs, 3
strobes and 1 {RQ.

(a) Etched doubie sided board only, with full instructions for
drilling/assembly/testing using BASIC . .
(b) Complete I/0 card with ribbon cable and BASIC test

programs. (Built and tested)

Also available: Test pod with D-25 socket providing analogue and
digital test signals/outputs for the 1 /0 card, with BASIC test
plus oscilloscope and data logger programs on disc.

Please add £1 P&P in UK, Europe £1°50, others £2.00.

(Please send A4 S.A E. or 2 IRCs for more details of the Port and the range
of circuits enabling a full Measurement and Contro! System, very suitable
for teaching National Curriculum TECHNOLOGY)

Mail Order only from:- R. BARTLETT

...£12.50
.£29.00

...£17.00

17 LIME TREE AVENUE, TILE HILL, COVENTRY CV4 9EY

(0203) 473 851

SATELLITE TV SPECIALISTS

* Top Quality Motorised Systems and components
* Ultra Wide Band and Low Noise LNBs
* Actuators and Horizon-Horizon Mounts
* Aluminium High quality Dishes up to 1-Bm
Below is a list of our Mail Order price offers to readers of EPE, please call us if you
do not see what you want.
Horizon-Horizon 2° mount (up to 1.1m Dish)....£79.95  60cm Dish Pack (Black Mesh) 1.0dB LNB..
8/10/12"Actuator {Jaeger) suger quality. £44.95 ALBA positioner (Digital Display)
90cm Aiuminium Offset dish + Polarmount  £74.99  ALBA East/West driver (Simple a ap)...
110cm Aluminium Offset dish + Polarmount £87.99 Nokia 1700 IRD (2GHz Tuner +Ferrite Pol,). .
Precision 90cm P/Focus dish + Az/El mount...£59.95 Nokia 2202 MAC/Eurocrypt Receiver/Dec......£399.00
Quattroband 10.70-12.75 GHz LNB 0.8dB Nokia 5152 Positioner (Matching 1700.2202)..£127.00

(11GHz). £159.95 Echosphere 770 IRD/Postti

Ultra Low Noise LNB (Cal-Amp 0.7dB max).....£79.00  (Top Quality)...
Wide Band Ferrite Polariser (¢120-WR75) RTP Multiswitch { U
Ferrite Feed/Polariser (Offset) High quality. RTP Satseeker Installation Aid £27.95

We always carry a large stock of second-hand receivers and dish packs at very low prices,
ideal for ATV enthusiasts. Discounts available for Complete system purchases. All.prices
include VAT. Please add £7.50 p&p with your order, and allow 14 days delivery. Most items
will reach you within 3 days. Cheque with order. Technical enquiries welcome |

DRS TRADING LTD

Unit A, Sprint Industrial Estate, Chertsey-Road, Byfleet, Surrey KT14 7BD
Tel/Fax: 0932 355527/355540

Metal detector boards with Data has
tuner, mode, discriminate, headphone
jack, on/off volume & push button
facilities. . .£7.95ea"
35mm Camera returns with auto flash
windonetc.,.......f6eaor2for£10
Dictaphone cassette, mech/record erase
playback heads, 6V solenoid, motor, .
hall effect switch... ..£2.00 ea
Dot matrix LCD 10x2ines........ .£3.75 ea”
40 characters x 1 line dot matrix LtCD

withdata..... ... £6.95"
2 digit 16 segment VF display -
withdata......... ...£2.95ea

17 segment V.F. disblay witH

driverboard and data.............£2.99ea”
8 digit liquid crystal display. ... . £1.75ea"
4 digit LCD with 7211 driver

chip......... . £3.50 ea
Digital clock display........................ £2.50
19" 3U sub rack enclosures. ....£8.95

12V stepper motor, 48 steps perrev,

7.3°stepangle.... £395ea”
Stepper motor board with 2 slotted

opto + 2 mercury tilt

switches.... : £3.95ea”
1000 mixed % watt 1% resistors....£4.95 ea
250 electrolyic axial + radial

caps........ £4.95ea

200 off mixed polyester caps.. £7.95"
100 Mixed trimmer caps popular

values.. —— 4 . 95"
100 off Phono plugs

(red/black/grey).... £3.50"
50 Mixed terminal blocks .£2.95

25 off asst. buzzers & sounders........ £4.95
Cable box UHF modulator/video

preamp/transformer/R'’s

+C’s/leads. .£6,95
1000 oft mixed Multilayer

Ceramic Caps......... i .£7.95
SM P.S.U. 115-240V input + 5V 5:56A

+12V1-6A —~12V0-3A -5V 0.3A

with |EC inlet and outlet, fully

cased....... ..£6.95 ea
UM1233 Video Modutators....... £3.50 ea®
Universal beli timer, both 10 min.

delay and 20 min. cut off

functions ... .y .£4.95
Spectrum 128k + 2 PSU's. £6.95
STC P.S.U. 240V input 5V 6A output

(converts to 12V 3A details:

available)...............
3to 16V Piezoelectric sounders
DIt switches PCB MT 3/4/6 w.
5V SPCO Sit reed relay.. ...
5V 2PCO DIL miniature relay..

12V 2PCO or 4PCO continental

relay. ; .60p
12V 10A PCB MT (to make contact)
relay...... ’ ....95p
310 12V electro magnetic acoustic
transducer with data. 75p"
2.4576/8.8329/21.10 MHz .
crystals .50p ea
3Ib Mixed components pack...... £4.95
25 off mixed relays .CS.BS’
40 off mixed toggle switches £9.95

50 off mixed switches, toggle, rocker,

slide, micro ......£9.95
250 oft 16/22/24/40 way |C Skis...£4.95*
Crystal Oscillators 10/24/48 MHz...£1 ea”

TOOLS

40 pce socket set .. 2

16 pce socket set ..

Hand Rivet Gun

Crimping tool

Safety goggles ..

Baby bench vice .

3m retractabie tape

5 pce wood carving set ..

6" utility knife AN

25 pce allen key set ...

7 pce powerbit set

Conerclamps ....

4" adjwrench ...

6" adj wrench

8" adj wrench ...

21 pce mini precision wrench
crosspoint/hex/screwdriver 5
set ” ....£6.95

Universal test lead kit .. .£3.95

10 crocodiie clip leads .£3.50°

10 AArechargeable ni-cads ..£7.50:

Glue gun glue sticks... .36/£4.50

QUANTITY DISCOUNTS AVAILABLE
PLEASE RING
We also buy all forms of electronic
components, p.s.u’s, disk drives etc.
Lists to below address.

ALL PRICES INCLUDE V.A.T.
PLEASE ADD £2.00 p&p EXCEPT
ITEMS MARKED* WHICH ARE 50P.
SAE FOR BULK BUYING LIST
PAYMENT WITH ORDER TO:

Dept EE, COMPELEC,

14 Constable Road,
St. tves, Huntingdon,
Cambs PE17 6EQ
Tel/Fax: 0480 300819
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HENRY'S

404 Edgware Road,
London W2 1ED

Components

Telephone: 071-723-1 008
Security - Communications
Telephon9:70ﬂ7724 0323
Audio and Test Instruments
Telephone: 071-724 3564
Trade/Quantity

Telephone: 071-258 1831
Fax: 071 724 0322

RETAIL - MAIL ORDER VERSION
3 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 letterhead for FREE copy

with trade/quantity price list (UK).

Overseas prices-as above.

945



PD/SHAREWARE FOR THE PC

* * * * ELECTRONICS % % % %
E01 ELECTRON electrical & electronic calculators res codes calcs & more
E02 NETWORK efectronic analysis for ladder networks hi-res printouts
E03 HAM ELECTRONIC calcutations 70+ items some in basic
EO04 PCB-CAD printed circuit board CAD package with c source code
E05 HCMOS phase locked loop design program
E06 LSYSTEM universal digital logic simulator
EO07 PC-TECH electronics tutor + electro8 calculator
E08 POWER vutility to aid IC designers
E09 RESISTOR GUIDE easy program color code to value - vaiue to code + Tutorial
E10 AUTOSKEM schematics drawing program + 40 electric symbols many features
OUR LOW PRICE £1.95 per DISK
E00 PACK CONTAINING ALL ABOVE £12.50 INCLUSIVE

%* % % * HAM RADIO % % % %
HO1 Enjoy Packet Radio without a TNC — Dutch Program - Not for the beginner
H02 Demonstration of expert systems for HAM radio
H03 Decode Morse code with a Sound Blaster and a microphone
HO4 MicroHam: Radio workstation for logging, contests, awards, technical reference
HO5 Pk Gold v6.24 packet program for Ham Radio
H06 Ham Radio Packet Doorway Program
HO7 Novice/Tech/General/Adv./Extra ham Radio exams
HO8 Select best beam antenna design
H09 Hams: Send and receive CW via RS-232 port
H10 Amateur radio logbook program {w/BAS)
H11 Hams: Programs ACC RC85 parms/speech by modem
H12 Hams: Send and Receive SSTV and FAX pictures
H13 Database for SW logs & requests QSLs ver. 1.14
H14 HAM RADIO COLLECTION antenna analysis, morse, propagation
H15 HAM radio, Yagi design, PCB design, Packet radio info.
H16 PC-HAM COLLECTION a good mix radio ham programs
H17 WORLI Mailbox Packet Mailbox Program
H18 PTM Packet Terminal Program and Mailbox
H19 HAMRADIO DXCC program, ICs reference prog misc utils
H20 RF PROPAGATION loss, moon bounce, MUF, HF/VHF/UHF paths
H21 EME calculator, Miniprop, HF groundwave, Time zone clock
H22 Noise calcutations, Dish data etc (3 disks) GBPTH/4DQY (part 2)
H23 TRIO/KENWOOD Control Programs for TS440/940 Transceivers

OUR LOW PRICE £1.95 per DISK

HOO PACK CONTAINING ALL ABOVE £21.00
Please state disk size, free catalogue on disk. CHEQUES, POSTAL ORDERS, OR CREDIT CARD ORDERS TO:-

P.CL. (Software) Ltd, 1 Silvey Grove,
Spondon, Derby DE21 7GH. E
E |

Tel: 0332678713

THIS IS THE

COUPON

that brings the 1993-94

CATALOGUE

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

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

gt Electrol/alue

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

ELECTROVALUE LTD., UNIT 3, CENTRAL TRADING ESTATE, STAINES MIDDX TW18 4UX-'

- P I I N N N I

]

I Tel: 0784 442253 Fax: 0784 460320 ]
] lenclose Cheque/PO/CreditCard No. ................. P — IR |
| Value £1.50 for your 1993-94 Catalogue i
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AITKEN BROS & Co

HM102 ANALOGUE MULTIMETER CONSTRUCTOR'S
19ranges  Incleads & batts
ACvolts.......0-10-50-250-1KV - PACK
DC vols........0-2.5-10-50-250-1KV Containing:
DC current...0-5m050m-500m-10A 2 x stripboard 64x95mm
Resistance.....0-10K-100K-10M S tinear IC's -
Dims...ococrreee 135x89x40mm 555, TLOB1,7805,7812,LM386
1AL PRICE £13.50 874LSICs -
i o NP £15.9 LSO00(x2) 04,10,14(x2) 20,74
ALT26 DIGITAL MULTIMETER 10 CMOS IC's
7 ranges inc 10A DC  Inc leads & batts 4000(x2)4001,4011(x2)
3.5 digit 12mm LCD display 4017(x2)4040,4081,4093
ACvols..........0-500v S
100 asst. .25watt resistors
DCvols......... 0-20-200v 14 Electrolytic Capacitors
DC current......0-10A Normal pri £14.50
Resistance.......0-2K-2M P
Diti$....c.o 148x73x32mm Special price
SPECIAL PRICE £14.99 £9.99
NP £20.99 2
SOLDERING EQUIPMENT
— L N A ———
ANTEX DE-SOLDER PORTASOL
18W SOLDERING IRON PUMP GASIRON
SPECIAL PRICE £850 SPECIAL PRICE £299 SPECIAL PRICE £11.99
NP£9.99 NP£3.99 NP 14.99
NI-CAD 4xNICAD Order the
BATTERY CHARGER AA BATTERIES BATTERY CHARGER
+
4x AA NL.CAD'S
TOGETHER
SPECIAL PRICE £5.99 SPECIAL PRICE £3.80 SPECIAL PRICE £899
NP£6.99 NP£4.00  perd NP£10.99

NE1 1EW

PLEASE ADD £1.00 POSTAGE TO ORDER
CATALOGUE AVAILABLE £1.50 Sl
(refundable with order)

35 HIGH BRIDGE, NEWCASTLE UPON TYNE
Tel. 091 2329877 Fax 091 2619664

SCHOOL & COLLEGE ORDERS WELCOME (automatic account facility) §

VISA
N

WE HAVE THE WIDEST CHOICE OF US
OSCILLOSCOPES IN THE COUNTRY

TEKTRONIX 7000 SERIES OSCILLOSCOPES
Dual Trace Plug-in with TB from £200. Many
Plug-in options available. 4 Traces; Differential etc.
PLUG-INS SOLD SEPERATELY.

TEKTRONIX 2235 Dual Trace 100MHz Delay Sweep. £800
PHILPS 3065 2- 1 Channels 100MHz Dual TB Delay Sweep £700
TEKTRONIX 475 Dual Trace 200MH; Delay 9~eep

TEKTRONIX 465 Duai Trace 100MHz Delay S

HP.17228 Dual Trace 27 5MHz Delay Sweeu LED Readout

HP.1745A Dual Trace 200MHz Delay Swee

HP.1740A Dual Trace 100MHz Delay Sw p

PHILPS 3055 2 + 1 Channels 60MHz Dual T8 Detay Sweep

TEKTRON(X 2225 Dual Trace SOMMHz Alternate TB Magmﬂcatxon
PHILIPS PM3217 Dual Trace SOMHz Delay Sweep.

IWATSU $55705 3 Channes 40MHz Delay Sweeo

HITACHI V422 Duat Trace 40MHz

TRIOCS1830 Dual Trace 30MHz Delay Sweep.

KIKUSUI 5530 Dual Trace 35MHZ..

GOULD 051100 Dual Trace 30MHz

GOULD 051200 Dusal Trace 25MHz

TRIO 51720 Dual Trace 20MHz Programmable

HITACH! V223 Dual Trace 20MHz Delay Sweep

GOULD 052508 Dual Trace 15MHz

TEKTRONIX 466 Dual Trace 100MHz Delay Sweep Analogue

Storage. ]
HP 1741A Duai Trace 100MHz Dealy Sweep Analogue Storage
GOULD 4035 Dual Trace 20MHz Digreal Stor age £3
GOULD 054000 Dual Trace 10MHz Digital Storage
HITACHI V209 Duat Trace 20MHz Mains/Battery

THIS 15 JUST A SAMPLE - MANY OTHERS AVAILABLE

PHILIPS PM5193 Programmable Synthestzer/Function

Generator 0.1NBz-50MH. [EEE-488.

Asnew. £1500
MARCONI 2019 Synthesized AM, FM Sg Gen 80kHz-1040MHz  £2000
MARCON) 2018 Synthesized AMIFMSIgGen 80kHz-520MHz  £950
EIPIDANA 351D Microwave Frequency Counter 20Hz-18CHz €950
RACAL 9921 Frequency Counter 3CHz 8
HP 3394 Distortion Measuring Set 10Hz-140kHz £1500
RACAL DANA 1991 Nanosecond Universal Counter
—.£450
£300

RACAL 9302 RF Millvoitmeter True RMS 10kHz-1 SCHz
RACAL 9301A RF Millvoitmeter True RMS 10kHz-1 5GHz
RACAL 3009 Automatic Mod Meter 10MHz-1 SGHz Wide

Deviation .
HP Putse Generator type 2148
LYONS PG73N Pulse Gen PRF 1Hz-20MHz
KEITHLEY 224 Programmabie Current Source
FARNELL PSGS20H Syn AMIFM 51g Gen 100kHz-520MHz. £800
LEADERLSC216 AM/FM Sig Gen 01-30MHz & 75-115MHz £400

HP 1417 8555A & IF P

MARCONI TF2370 1KHz-110MHz
HP. 35824 007Hz-255KH2

DATRON 1061A Multmeter 6 - digit with True RMS

AC/Current L£1250

DAT\?ON 1065 Mulbmeter 5 digrt ACDC,Ohms. IEEE £600
HEWLETT PACKARD 34904 Bench Muftimeter 5 - digt

AC) ms. £200
PHILIPS PM2534 Multi Function DMM6 _ digit G IEE £450
MARCONI Drgital Frequency Meter 2430A 10Hz-80MHz £125
MARCON Drgitat Frequency Meter 2431A 10Hz- 200MHz £150
MARCON: Universat Counter Timer 2437 DC-100MHz £175
MARCON: Universal Counter Timer 2438 DC-520MHz £225
BLACK STAR Jupitor 500 S'ne‘Sq,TnNHI-SOO\(HI £70
FEEDBACK FG60O SineSq/Tri § 1Hz-100k

KHZ -£60
MULTIMETER Handheld M2355- Szranges ACIDC10 Amps
Diode; Transistor Tester Freg Counter _£32.50

FARNELL ELECTRONKC LOAD RB1030-35
KW 30Amp 35 Volt £600

HP 86908 Sweep 0sc with 86974 Plug-in 26.5-40GHZ.. £300
RACAL/DANA RF Power Meter 9104 £800
RACAL DANA 9341 Databridge Automatic LCR &O £350
WAYNE KERR BI0S Automatic Precision Bridge 0 05% £900
WAYNE KERR 8605 Automatic Component Bridge 01% £350
WAYNE KERR B424 Digital Component Meter LCR. £125
FARNELLPSU TVS70MK2. 70v 5A/30V 10A £300
ARNELLPSU H60/25 0-60V,0-25A Metered £800
FARNELLPSU L30E 0- SOV 0 5A Metered _E80
FARNELL B30/20 0-30V. £250
FARNELL B20/10 0-30V: 10A £200
MARCON| TF2700 Universal LCR Bridge, Battery from£150
AVO Valve Charactenstc Meter VCM163. £300
RNELL 14520 RF Power Amp 1/5-520MiHz 300mW. £175
ACAL 9100 Absorpbon Wattmeter 1MHz-1GHz 3w £100
TRIO Wow B Flitter Meter R180 -£200
HP. 33114 Function Gen 01Hz-SMHz Sine Sq/Tr £125
KINUSUR AVM23 AC voitmeter Dual 10Hz-5S00MHz. ... .. £100

FARNELL ISOLATING TRANSFORMERS
GUS00. 240V 500VA. Un-used £50

Isolating Transformers Un-Cased £30

I NEW EQUIPMENT

HAI&G O%OLLOSCOPE HM1005 Tripte Trace 100MHz

imeDa £847
HAMEG OSCILLDSCOPE HME04 Dual Trace 60MHz Delay Sweep . .£653
HAMEG 05C LLOSCOPE HM203-7 Dual Trate 20MHz
Componen £362
HAMEG OSCILLOSCOPE HM205-3 Dual Trace 20MHz
Digital St £653
Al othes moue:s avalable  alt 050I0SCOpes Supphed with 2 probes

BLACK STAR EQUIPMENT (PP all units £5)
APOLLO 10 100MHz Counter Timer Ratio Period Time interval o

SPECTRUM ANALVSERS et an
D 4811 DI & So028 e oSO ey COUNTER b £
HP 1407 with BS54L & 85524 500Kkz-1250MHz
METEOR 1000 FREQUENCY COUNTER 1CHz s
HSAT T e, SUPITOR 500 FUNCTION CEN 0 1Hz-500kHz Sine Sa7Tri £110
L i ORION COLOURBAR GENERATOR Pal TV ideo 29
HP 182C with 85588 100Hz-1500MHz All other Black Star equipment avalabie
05CILLOSCOPE PROBES Switched X1 ¥10 P8P £3) L
liea i

.

This is a VERY SMALL SAMPLE OF STOCK SAE or lelephone fordists. Please check availability before
ordering. CARRIAGE all units £16. VAT to be added to totai of goods and carriage. 3

N

Tel: 0734 268041

STEWART OF READING VISA
110 WYKEHAM ROAD, READING, BERKS RG6 1PL NN

Fax: 0734 351696 Caliers welcome 9am to 5§ 30pm MON-FRY lUNTlL 8pm THURS]
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CONSTRUCTIONAL PROJECTS

ADC FOR AMSTRAD PCW 598, 692  ICEALARM, CAR 44
AERIAL AMPLIFIER, TV/UHF 36,99 279  IMMERSION HEATER CONTROLLER by TR, de Vaux-Balbimie 444
ALARM, AUTO 896  INTERFACE, SIMPLIFLY ATARI STFM 188
ALARM. CAR 896  INSIDE THE ELECTRIC GUITAR by John Chatwin 838
ALARM, CAR ICE 44 INVERTER & UNINTERRUPTABLE POWER SUPPLY 909
ALARM. CUPBOARD 681  JOYSTICK INTERFACE 188
ALARM, FAKE CAR 778
R T TS KETTLE ALERT by Bart Trepak 780
ALARM MODULE, UNIVSERSAL 328 LE.D.SANDGLASS by Mark Daniels 784
ALARM, PORTABLE MINIGUARD PIR 816  LIGHTING UNIT, EMERGENCY 14
AMPLIFIER ADD-ON, PERSONAL STEREO 191 LIGHTS FLASHER, THREE-WAY CHRISTMAS TREE 888
AMSTRAD PCW 8-CHANNEL ADC by Jason Sharpe 598,692  LIGHTWORK by T.R. de Vaux-Balbirnie 658
ATARI STFM INTERFACE 188  LINEAR CLOCK by W.D. Philips 348
AUDIO SYSTEM, MULTI-PURPOSE 728,846,925  LINEAR POWER SUPPLY by Jason.Sharpe 764
AUTO ALARM by M. G. Argent 89  MAGIC LIGHTS, MIND MACHINE MKiI 362
AUTOMATIC KETTLE ALERT 780 \MAGIC SOCKET by T.R. de Vaux-Balbirnie 740
AUTOMATIC PLANT WATERING SYSTEM MAINS INVERTER 5
by T.A. de Vaux-Balbirie 104 METRONOME by Robert Penfold 132
BATTERY CHARGER, NiCad 15 MINUTE 670  MICRO LAB (Teach-in '93) by Alan Winstanley & Keith Dye 530
BATTERY/MAINS INVERTER 909  MICROPHONE COMPRESSOR by Robert Penfold 206
BICYCLE ODOMETER by Steve Knight 566  MICROPHONE PRE-AMP 728
BINAURAL SIGNAL GENERATOR 246 MIND MACHINE MKl by Andy Flind 246,362, 512
BIOFEEDBACK MIND MACHINE Mkl 246, 362,512 MINI CHARGER by T.A. de Vaux-Balbirmie 258
BIOMET PULSE MONITOR by John Becker 108,214 MINIGUARD, PORTABLE 816
MINI LAB {Teach-in '93) by Alan Winstanley
A e A Ses  &KemnDye 60,128,200, 274, 378, 440
CAR ALARM FAKE 778 Amplifier 200
CAR AUTO ALARM 896 Digital Display 378
CAR ELECTRIC WINDOW ENHANCER by Chris Walker 182 Logic Probe 274
CAR FOGLIGHT ALERT 290 Power Supply /Regulator 60
CAR ICE ALARM by Robert Penfold 44 Radio Tuner 440
CAR MINI CHARGER 258 2;95"?2;3:,"8""” gi
CAR SWITCHED-ON REMINDER 456
CHARGE-15 by /van Patrick Gore 670 mg"\ﬁﬁ 33“55‘.@“"‘& STEREQ 728, ?ég
CLOCK, LINEAR 548 MULTI-SOCKET CONTROL 740
COMPRESSOR, MICROPHONE 206  NiCad BATTERY CHARGER 670
COMPUTER DATA LOGGER 280  NIGHTLIGHT (Tracktronics) 826
COMPUTER INTERFACE, MIND MACHINE MKlI 512
CONTINUOUSLY VARIABLE BALANCED POWER IR O R Al elR 2
SUPPLY by Steve Knight 24 PASSIVE INFRA-RED ALARM, PORTABLE 816
CUPBOARD GUARD by T.R. de Vaux-Balbirnie 618 PERSONAL STEREO AMPLIFIER-ADD-ON
CHEPEIRISTNEEMETER iy é)F{sngilﬁnszoé%bgo SOLAR POWER SUPPLY 21835
DATA LOGGER 280 pOTOGRAPHIC FLASH SLAVE 42
DELAY SWITCH, WATERPROOF 934 pANT WATERING SYSTEM, AUTOMATIC 104
DESCALER, WATER PIPE 592 pORTABLE MINIGUARD by T.A. de Vaux-Balbirnie 816
DISTANCE METER, BICYCLE 566  POWER SUPPLY, CONTINUOUSLY VARIABLE 24
DISTORTION EFFECTS UNIT, SOFT 38 POWERSUPPLY. LINEAR o
DISTORTION UNIT, GUITAR 326 pSEUDO STEREO b
EFFECT%UNIT, S(E)FT DISTé)RTION g 232 PULSE RATE MONITOR, BIOMET HEART 108,214
ELECTRONIC FIRE FOR MODEL MAKERS by J. Hewes .
ELECTRONIC GONG by Terry Pinnell 536  QUIZMONITOR by Aoy Bebington 418
EMERGENCY LIGHTING UNIT by Mark Daniels 14  RADIO CONTROL RECEIVER, SUPERHET 340
EXPERIMENTAL ELECTRONIC PIPE DESCALER by Andy Flind 592 RADIO CONTROL SYSTEM, SIMPLE 27MHz 94
EXTRACTOR FAN TIMER 300  RECEIVER, 20 METRE 830
. RECEIVER, 27MHz RADIO CONTROL 94, 340
EﬁEET?I\AA\ ?Fﬁl\fézr\T/‘ &T%uggo e ;gg RECHARGEABLE HANDLAMP by Brian Cordingley 138
' RECHARGER, NiCad 670
FIRE, ELECTRONIC MODEL MAKERS 2o O e B YoN =
FLASH SLAVE UNIT by Robert Penfold a2 RV - £
FOGLIGHT ALERT by T.R. de Vaux-Balbirine 290 RS232 DA-TA LOGGER 280
GONG, ELECTRONIC 536
GUITAR DISTORTION UNIT 38,326 gégggk‘éﬁ%ﬂ“ﬂfﬁ%go' Zgé
GUITAR, INSIDE THE ELECTRIC 838  SIMPLERADIO CONTROL SYSTEM by Robert Penfold 94
GUITAR PREAMP AND DISTORTION UNIT SNOOKER SCOREBOARD by Trevor Brown 406
Bl 326 SOCKET, MULTI MAINS, CONTROL 740
HANDLAMP, RECHARGEABLE 138 SOFT DISTORTION EFFECTS UNIT by Robert Penfold 38
HEART PULSE RATE MONITOR 108,214  SOLAR PERSONAL STEREQ SUPPLY by T.R. de Vaux-Balbirnie 496
HEATER CONTROLLER, IMMERSION 444  SOUND ACTIVATED CAMERA TRIGGER by Robert Penfold 646
1993 947
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'SPATIAL SOUND:- by Nicholas Watkins 174

UNINTERRUPTABLE POWER SUPPLY,

STROBOSCOPE, 3Hz to 260Hz ZENON 486 250W/600W BATTERY/MAINS INVERTER AND 909
SUPERHET RADIO CONTROL RECEIVER by Robert Penfold 340 UNIVERSAL ALARM MODULE by Paul Kerman 328
SWITCHED-ON REMINDER by T R. de Vaux-Balbirinie 456 UNIVERSAL DATA LOGGER by Richard Grodzik 280
SWITCH, WATERPROOF DELAY 934 VARIABLE BALANCED POWER SUPPLY 24
THERMOMETER, TRI-STATE 578 VENTILATION FAN TIMER by Bart Trepak 300
THREE-WAY CHRISTMAS TREE LIGHTS FLASHER VIBRATION ALARM 328
by Mike Argent 888 WATER PIPE DESCALER 592
THYRISTOR LATCHED L.E.D. DISPLAY (Tracktronics) 826 WATERPROOF DELAY SWITCH by T.R. de Vaux-Balbirmie 934
TIMER, L.E.D. » 784 WINDOW ENHANCER, CAR ELECTRIC 182
ngg {/f\g mﬁi%‘NHF%rIER ggg XENON STROBOSCOPE by Chris Walker 486
TRACKTRONICS PROJECTS by Richard Taylor & Will Toner 826 igx t(? ﬁ ;?.V+V1A 2’3}?13;)5. E?\QIVE I(?OSSU AP).PEst (0-5A) 24
TRAILER LIGHTS CHECKER 658 POWER SUPPLY ! j 764
LV sl L PR a L 94 gw FLUORESCENT EMERGENCY LIGHTING 14
Il STV M METERLr I Es Bty 578 20 METRE DIRECT CONVERSION RECEIVER by Robert Pentold 830
TV/UHF FILTERED AERIAL AMPLIFIER by Brian Walker 36, 99,279 27MHz SIMPLE RADIO CONTROL SYSTEM 94
TWIN INPUT STATUS INDICATOR (Tracktronics) 826
250W/600W INVERTER & UNINTERRUPTABLE
UHF AERIALAMPLIFIER 36,99, 279 POWER SUPPLY by Mark Danfels 909
SPECIAL SERIES
ACTUALLY DOING IT, TECHNIQUES - Puise Generator 616
147,220, 296, 380,612, 776, 844 RAM 616
AMATEUR RADIO by Tony Smith ) R.F. Noise Bridge 501
74,144, 228, 308, 388, 460, 518, 662, 698, 789, 868, 944 Room Alarm 852
AUDIO AMPLIFIER DESIGN - Scart Connector 46
ENGINEERING OR ALCHEMY by John Linsley Hood Transformers, Testing Mains 335
596, 748, 666 741 i.c. 46
CIRCUIT SURGERY by Mike Tooley CIRCUIT SURGERY by Alan Winstanley 906
46,116, 180, 256, 334, 414, 500, 616, 662, 770, 852 Fuse Tester 906
ADC Circuit 414 Speaker Anti-Thump 906
A.Cl. Voltage Range Extender 46 INTERFACE by Robert Penfold
ApualDgester 339 64, 134, 202, 288, 356, 452, 540, 604, 700, 744, 857, 922
Amplifier, Budget Power 662
Batteries 181 SAFETY FIRST by T.A. de Vaux-Balbirnie 900
Car Ice Alarm 181 ] ) .
Compact Stereo Amplifier 414 TEACH-IN '93 by Alan Winstanley & Keith Dye
Component Substitution 770 50,118,192, 264, 368, 430, 520, 583, 677, 752
Crystal Maze 500 3 - Power Supplies ) 50
Electrostatic Discharge (ESD) 853 4 - Transistor 118
Extension Amplifier 257 5-0pAmp 192
Figuring Out Noise 852 6 - Going Digital 264
Getting Rid of Hum 256 7-More on Digital 368
L.E.D. Bargraph Ammeter 116, 334 8 - Communication 430
L.E:D. Mains Indicator 116 9 - Microprocessors 520
Logic 180 10 - Micro Lab demo and software development 582
No Coincidence 616 11 — Microprocessor interfacing 677
Optical Fibre 770 12 - Interfacing using Micro-Lab 752
Pre-Amplifier, Budget 717 TECHNIQUES - ACTUALLY DOING IT )
Power Supply Tips 334 147, 220,.296, 380,612, 776
GENERAL FEATURES
BAR CODE BATTLER by Alan Winstanley 508,617 NEWS 22,100,178, 2562, 332, 412,492, 574, 650, 738, 823, 892
BECOMING A RADIO AMATEUR by /an Poole 772 NEW TECHNOLOGY UPDATE by /an Poole
CHICAGO CONSUMER SHOW by Barry Fox 654 28,102,177, 254, 344, 424, 494, 576, 652, 739, 822, 894
DIGITAL AUDIO BROADCASTING 186 PLEASE TAKE NOTE 36, 99, 279,330, 617
DOWN TO EARTH by George Hylton 66, 136,610, 657 Barcode Battler 617
EDITORIAL Spatial Sound 330
13,93, 172, 245, 325, 405, 485, 565, 645, 727, 815, 887 TV/UHF Filtered Aerial 36, 99,279
Universal Data Logger 330

FOX REPORT by Barry Fox
30, 154, 205, 278, 377, 442,510, 582, 665, 750, 856, 921
FUZZY LOGIC by Ross Bannatyne 426

HOME BASE by Terry Pinnel/ J
48,127,204, 272, 358, 545, 614, 690, 788, 860

JOINING THINGS TOGETHER by John Linsley Hood 336
LETTERS 63, 155, 210, 284, 335, 450, 506, 613
MODERN MANUFACTURING TECHNIQUES by /an Poole 502

SHOPTALK with David Barrington
34,99, 221, 279, 330, 439, 509, 617, 689, 743,828,918

THOSE AMAZING BARCODES by Alan Winstanley 606
TRACKTRONICS STICK-ON WIRING REVIEW 664
VELLEMAN VIEW by T.R. de Vaux-Balbirnie 842
WORKING IT QUT by Robert Hallings 688

SPECIAL OFFERS AND SERVICES

ADVERTISERS’ INDEX
80,160, 232,312, 392, 472,552, 632, 712, 800, 872, 952

COMPONENT CATALOGUE

(Bull Electrical 68-page) between 912/913
COMPONENT CATALOGUE

(Display 32-page) between 40/41
COMPONENT CATALOGUE

(Greenweld 32-page Spring) between 272/273
COMPONENT CATALOGUE

(Greenweld 48-page Summer) between 592/593
COMPONENT CATALOGUE

(Marco 148-page) banded with MAR ‘93
COMPONENT CATALOGUE

{Marco 160-page)

banded with OCT ‘93

DIRECT BOOK SERVICE
69, 151, 223, 303, 383, 463, 543, 623, 703, 791, 863, 939
DISPLAY NEWS (32-page) between 40/41

ELECTRONICS PRINCIPLES SPECIAL SUPPLEMENT
(Introductory Software Offer) between 836/837
ELECTRONICS VIDEOS
41,150, 222, 273, 382, 468, 548, 628, 708, 796, 862, 919

PRINTED CIRCUIT BOARD SERVICE
72,156, 226, 306, 386, 466, 546, 626, 706, 794, 866, 942

NOV'93
NOV 93

TRACKTRONICS CIRCUIT CARD (Cover Mounted)
TRACKTRONICS STICK-ON WIRING (Cover Mounted)

948
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LCD modules.
3.5" 720K Diskette Drives.

68000 CPUS8MHz.........

8086 CPU chips... . )
Z80A CPU,CTC, PIO
7ALSTTL, pick and mix, buy 10 o
Types available: '00 ‘02 '04°08 1
1387427483 '85 ‘86 '96 107 1
157158160162 '163'164 165174
365 '366 373 '385 390 '399 ‘670 '682
27128 EPROMS (Ex equipment).

-

(CAMBRIDGE COMPUTER SCIEN

Bortand C+ + 2.0 for DOS & Windows complete with mouse................ . i
A6 charby 1: £4.00, 20char by 2: £6.00, 40 chagrzbsy 1. £6.00

Used hard disk drives, 112MByte £110, 70MByte £75, 40MByte £45

Disk Drive Data iead BBC Micro to Digk Drive(s). ..
Disk Drive Power lead BBC Micro to Disk Drivefs)....

'123%’14 '1%'20 ‘2172627 '30°32°33°'37

00 each

20MByte £29, 10MByte £14, Limited quantities. phone before orderin

Used PC memory/I0 card AST six pack with 384k RAM. ....£15.00 each
Used IBM PC hard disk controller, 8 bit MFM,................ £5.00 each
Used Tseng labs, multii/O + mono video card for PCs. £10.00 each
Used Compag Enhanced Colour Graphics Card.. ... ... i £5.00 €aCh
‘Lucky DlE' PC cards, untested, no warranty, various types...... ... £1.00each
5.25" Disk Drives, 1.2MByte Slimline PC. : ; £19.00 each
5.25" Disk Drives, 80 Tk, DSDD. ....................... £€19.00 each
5.25" Disk Drives, 80 Tk, DSDD Used, No Wty £7.00 each
(The £7.00 drives are sold on a strictly “as is” basis)

5.25" Disks, DSDD. 48tpi, boxes of 10... ... £2.00/box
Digitai muitimeter, 14 ranges, inc. leads & manuai. ... ... £9.00 €2CH
Apricot Disk drive PSUSV @ 2 5A, 12V @ 2A. = .....£10.00 each
SV @ BAPSUY... . T T e S - TS e W | £4.00 each
SVi@ 10APSU. ..o 00 each

o £2.50 €ach
................. o £2,00 €ach
.£1.20each; DMA £2.00; £4.50 a1 4
. 12 each

132136 '138'139 145 151 153

191°193°240°'253 257 '260 '298 '353

£1.20 each or £5.00/5

27128 EPROMS........... — .£2.50 each
27C256 EPROMS (Ex Equipment)... ...£1.40 each
27256 EPROMS ........ - . ....£2.60 each
27C256-25 EPROMS... .....£3.50 each
27C512 EPROMS (EX Equipment). ...£1.40 each
256K DRAM (Ex Equipment) ....£0.40 each
1MBit-10 DRAM (Ex EQuipment) ..£1.40 each
6116 2K Byte SRAM....... £1.10 each
6264-12 8K Byte SRAM. ... .. .....£3.80 each
62256-10 32K Byte SRAM.... .......£5.00 each
65256 32K Byte rams. . ) .£4.00 each
8K Byte NV ram chips. — = -£3.00 each or £10.00 four
16,18 & 20 pin dil low 1Eroflle 1IC sockets 0.3" wide. .£0.40/10; £3.00/100
22 &24 pin dil low profile IC sockets 0.4” wide.... .£0.40/10; £3.00/100
24,28, 32, 40 & 48 pin dil low profile IC sockets 0.6” wid £0.40/10; £3.00/100
Circuit tester, finds faults in TTL & CMOS logic circuits, inc i6ads..... ... £6.00 each
Metal project boxes drilied & painted but unused 28 x 325 x Sem. £4.00 each
Eurocard Racks............... . = . .£10.00 each
Smoke detectors...... ... . . . wo....£8.00 €2CH
Used computer cards many useful components (large ones socketed)

Wini controller (WD HDC chip).................... , .......£1.00 each
CPU card (8088, 780 & EPROMSs). . ....£3.00 each
Keyboards, full Qwerty, number padand LCD....... . ... £8.00 each
Desktop computer case with 200W mains PSU (used).. . ....£19.00 each
Used IBM PC Cases with PSU. . ...£30.00 each

Prices Include postage. Add £1 (plus VAT to orders below £5.00. All items new uniess stated.
Add 17.5% VAT to all prices. Send an SAE for our latest iist or for more Info.

Dept EE, 374 Milton Road, Cambridge CB4 1SU
Tel: 0223 424602, 0831 430496 or 0831 430552 (Mail order onty)

CE LIMITED )
£45.00

MAKE YOUR INTERESTS PAY!

Over the past 100 years more than 10 miltion students throughout the world have found
it worth their while! An ICS home-study course can help you get a better job,'make more
money and have more fun out of life! ICS has over 100 years experience in home-study
courses and is the largest correspondence schooi in the world. You learn at your own
pace, when and where you want under the guidance of. expert ‘personal’ tutors, Find out
how we can help YOU. Post or phone today for FREE INFORMATION On the course of your
choice. (Tick one box only!

' ==

[o™, == == TV, Video & !

g Eec g L] wici servicing ] ]

j [Bic Electronic []|Refrigeration & 0
Engineering (City & Guiids) 3 Air Conditioning - l

l Electrical Engineering DTCar Mechanics [] l
= PN e . |

l Electrical Contracting/ D‘lcamputer 0 l

l Installation ~ ~  LJ|programming B .
| GCSE/GCE/SCE over 40 examination subjects to choose from [N .
Name Address _

. Ius Inlarnam;nalEorre;pondenca S;hools De_pt-ECS 63 l
312/314 High Street. Sutton, Surrey SM1 1PR or 041-221 7373 (24 hours). .

ELECTRONIC DESIGNER TOOLKITS
SHAREWARE FROM *£2.49 A DISC

Filter20, CCI Analysis, DCCAD PCB Design, and Utiis
Previously sold at over £100.00. Try these professional alds for only *£19.95

Butterworth, Chebyshev,

for double sided boards. Utils minimise logic circuits and provide electronic calculators.

L relate solely to admin, See our FREE CATALOGUE for registration details. regular use.

These fully featured packages offer easy to use facilities for beginner and expert afike. Design
liptical, Bessel filters at the touch of a key. CCICAP analyses
circuits with R,C,!, and FETs, BJTs, op-amps. DCCAD designs schematics and PCB layouts

E1:- 8 360k discs all the above for £19.95. E2:-Filters and Circuit analysis 4 360K discs £9.95,
E3 Electronic calculators and Utils only *£4.95, Please state disc size when ordering. Charges

%

mm  S&N Enterprises Tel: 0252 510486
u Mait Order:- 5 Polden Close, Famborough, Hants GU14 9HN

Inverter toroidal transformers 225VA 10-5-0-10-5V
primary 0-260- 285V secondary £29.9

LEDs 3mm or 5mm red or green 6p each, yellow
11p each. High intensity red, green or yellow,
Smm 30p each

Cablegoies 1p each, £5.95 per 1000, £49.50 per

5

Sma.H stepping motor 4-phase 12V 7-5° step
60 ohms. .£8.95
SAA1027 stepping motor driver chip.

High quality photo resist copper
clad epoxy glass boards

£4.95

Dimensions single-sided double-sided
3x4 inches 5 £1.07
4x8 inches £2.40 £2.68
6x12inches £5.37

12x12inches £10.66

RECHARGEABLE BATTERIES

AA (HP7) 500mAH £0.99
AA 700mAH. £1.95
€ 2AH with solder tags. £3.60
D 4AH with solder tags. .£4.95
1/2AA with solder tags. £1.55
AAA (HP16) 180mAH £1.75
AA 500mAH with solder tags. .£1.55
C (HP11)1-8AH .£2.20
D (HP2) 1:2AH.... £2.60
PP3 84V 110mAH. . £4.95
Sub C with solder tags. s £2.50
1/3 AA with tags (Philips CTV)...... £1.95

Standard charger. charges 4 AA cells in 5 hours
ord4Cs or Dsin 1210 14 hours + 1xPP3{1,2,3
or 4 cells may be charged at 3 time) ...£6.95

High powaer charger, as above but charges the
Cs and Ds in 5 hours; AAs, Cs and Ds mustbe
charged in twos or fours. .£10.95

SPECIAL OFFERS - PLEASE CHECK
FOR AVAILABILITY

F cells 32dia. x 87mm. £3.95
F cell with soider tags, 1-2V £4.30
42mm x 16mm dia. 1-2V. £1.45
Stick of 4 171mm x 16mm dia.. with red

and black leads 4-8V. £5.95
4 cell battery 94mm x 26mm dia.

(1/2C cells). £3.50
o Pty

grade c. P with screw
38000uF 20V £2.50: 87000uF 10V £1.95;
68000uF 15V £2.95; 10000uF 16V £1.50;
58000pF 60V £4.95
7-segment common anode l.e.d display,
12mm. ... 5
LM2931AT 5.0 low drop out 5V
regulator TO220 package.. v .£0.85
7812and 7912 12V 1A regulators.. £20.00 per 100
LM337K TO3 case variable regulator. -£1.60
100+ £1.10each
GaAs F.E.T. low leakage current S8873 £12.95
each, £9.9510+, £7.95 100+
B$250 p-channel MOSFET
BCS559 transistor
74LS05 Hex inverter
Used 8748 Microcontroller. o
SL952 UHF Limiting ampiifier, LC 16 surface
mounting package with data sheet..... ...,
AM27S02.............

.£0.45

45p
..£3.95 per 100
-£10.00 per 100
£3.50

.£1.95
+....£1.26 each; 90p 100+
10p 100+, 6p 1000+
Sinclair light gun terminated with a jack plug and
PP3 clip gives a signal when pointed at 50Hz
flickering light. with output waveform chant ..£3.95

DC-DC converter, Reliability model, V12PS, 12V
in 6V 200mA out, 300V input 10 output isolation,
with data -£4.95 each or pack of 10 - £39.50

Hour counter used 7 digit 240V a.c. 50Hz...£1.45

QWERTY keyboard, 58 key good quality switches,

.£6.00

new
Airpax A8B2903-C large stepping motor 14V
7-6° step, 27 ohm, 68mm dia. body, 6.3mm
shaft. -£8.95 or £200.00 for a box of 30
Polyester capacitors, box type, 22.5mm iead pitch
0-9uF 250V d.c. 18p each, 14p 100+, 9p 1000+
1uF 250V d.c. 20p each, 15p 100+, 10p 1000+
2:2uF 250V d.c. 30p each. 20p 100+, 15p 1000+
3-3uF 100V d.c. 30p each, 20p 100+, 15p 1000 +
1uF 50V bipolar electrolytic axial leads, 1 5p each,
7-:5p 1000 +
0:22uF 250V polyester axial leads, 1 5p each,
100+ 7-5p each
Philips 123 series solid aluminium axial leads,
33uF 10V & 2.2uF 40V 40p each, 25p 100 +
Philips 108 series 22uF 63V axial
.30p each, 15p 1000+
Muitilayer AVX ceramic capacitors, all 5mm
pitch, 100V 100pF, 150pF, 220pF, 10,000pF
(10n) 10p each, 5p 100+, 3.5p 1000+
500pF compression trimmer .60p
40y F 370V a.c. motor start capacitor {dialectrol type
containing no p.c.b.s) .£5.95 or £49.50 for 10
Welwyn W23 9W 120 ohm 35p each, 20p 100+
680 obm 2W metal film resistor
= o ...4p 100+, 2p 1000+
Solid carbon resistors, very fow inductance, ideal
tor r.t. circuits, 270hbm 2W, 68ohm 2W 25p each,
15p each 100+
we Rave arange of 0-25W, 0-5W, 1W and 2W
solid carbon resistors - please send SAE for list
Inteligent 4-digit alphanumeric (5x7 dot 0-1 457}
red LED display, 12 pin 0-6 inch wide package,
Siemens type DLR1414 £2.50 each, £2.00 30 + 7
data sheets £1.00
AMD 27266-3 EPROMS £2.00 each, £1.25 100+
DiL switch 3PCO 12 pin (ERG SDC-3-023) 60p
each, 40p 100+
Disk Drive Boxes for a 5-26 disk drive, with room
for a power supply, hght-grey plastic 67mm x
268mm x 247mm -£7.95 or £49.50 for 10
Handheld Untrasonic remote control. £3.95
CV2486 gas retay 30mm x 10mm dia. with
3 wire terminals, will also work as a neon
light. -20p each, £7.50 per 100
A23 12V battery for car alarms or lighters
<..........75p each, £60 100 +

All products advertised are new and
unused unless otherwise stated.
Wide range of CMOS TTL 74HC 74F Linear
Transistors kits, rechargeable batteries,
capacitors, tools etc. aiways in stock
Please add £1.95 towards P&P
VAT included in all prices

JPG ELECTRONICS
276-278 Chatsworth Road
Chesterfield S40 2BH

Access/Visa Orders:
(0246) 211202

Callers welcome
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BTEC
Certificated

TUTOR
Supported

NA T/ O N A L
COLLEGE (O3
TECHNOLOGY

DISTANCE LEARNING COURSES

The National Coliege 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 Elegtronics
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

949

:!_ Lo S X L TON Y N iAo The Shareware Concept .

i Shareware is often known as Try before you buy
- software’ You can try out many packages and
% T register only the ones you want 10 use. The

registration fee brings varous benefits which are
_ listed In the registration documentation In the
‘ package. These may Include manuals, the latest

- varsion and support. Buy with confidence as we are
t:_g:‘"' * an ASP Approved outiet. .
i — . Amociation of

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

if you want your advertisements to be seen by the largest readership at the most economical price our classified and
semi-display pages offer the best value. The prepaid rate for semi-display space is £8 (+ VAT) per single column centimetre

(minimum 2.5cm). The prepaid rate for classified adverts is 30p (+ VAT) per word (

minimum 12 words).

Ali 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) 850596.

For rates and information on display and classified advertising please contact our Advertisement Manager, Peter Mew as above.

PC TECHNICAL SHAREWARE

Would you tike to see the best runge of low cost technical and
scientific public domain & shareware for IBM PC in the UK?
HUGE RANGFE includes: PACKFT. FAX. RX TX control.
PCB design. Circuit and ANTENNA analysis. QSO fogging.
CAD ELECTRONIC & MECH engineering. SCIENTIFIC, MATHS
& STATS. MEDICAL. PROGRAMMING. SOURCE CODE. DATA.
EDUCATIONAL. WINDOWS. BUSINESS and lots more
Write. phane or fix taday for your free 124 page printed catatopue

The f’ul?li(' Domain Software Library
Winscomhe House, Beacon Road

Crowhorough, Sussex TN6 JUL
Tel 1892 663298, Fax 1892667473

ASP Approred Vendor

VA
==

RCS VARIABLE VOLTAGE D.C. BENCH POWER SUPPLY

110 24 volts up to % amp. 110 20 volts up to 1 amp. 110 16 volts up to 1%
amps d.c. Fully stabilised. Twin panel meters for instant voltage and cur-
rent readings. Overload protection
Fully variable.

£45 Ui
Compact unit +Postand

Size 9 x 5% x 3in. insurance £4

NEW MODEL. Up to 38volis d.c. at 6 amps. 10 amps peak. Fuily variable|
Twin panel meters Size 14% x 11 x 4%in. £96 inc VAT Carr £6

RADID COMPONENT SPECIALISTS

337 WHITEHORSE ROAD, CROYDON
& SURREY, U K. Tel: 081-684 1665

List, Large SAE. Delivery 7 days. Callers welcome. Closed Wednesday

Operates from
240V ac.

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

TOTALLY UNIQUE XMAS GIFT
The person who has
everything doesn’t have this:
The “Houdini Pager”.
Activate - Wait 10 seconds -
“BEEP" - Escape — Brifliant!

: Looks and sounds like the real thing.
%LECGA. ' Easy to assemble complete kit only £15§
' # J. Adeer, 37 Antrim Road, London NW3 4XU

This 3cm space in
Everyday with
Practical Electronics
will ONLY cost you

£24 :vat

PCBs
PROTOTYPES AND SMALL PRODUCTION RUNS
MADE FROM YOUR OWN DESIGNS
Rapid turnaround
WE ALSO SUPPLY BOARD AND MATERIALS

S.A E. for details and price list.
CHEMTECH ANALYSIS

Spting Grove Mills, Linthwaite, Huddersfield, HD7 5QG

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 10th January 1994
FULL PROSPECTUS FROM

LONDON ELECTRONICS COLLEGE
(Dept EPE) 20 PENYWERN ROAD
EARLS COURT, LONDON SW5 9SU
TEL: 071-373 8721

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

SOLAR PANELS

Special offer 12V nom (20V o/c} 80mA. 12"'x6"
pre-wired Amorphous Silicon panel £4.50
(5 for £18) plus £1.50 p&p per order. Many
other sizes, wind generators and other products.
Orders to (Catalogue 2 x 1st class stamps)

Keysolar Systems, 4 Glanmor Crescent

SURVEILLANCE KITS

MICRO TRANSMITTER, tuneable 70-115MHz, 500M
range. 40mm x 20mm including microphone, 3-12V. Kit
£5.95. Assembled £9.95. Order Code KT1
TELEPHONE TRANSMITTER, 30mm x 10mm. powered
from line, transmits both sides of conversation, 500M range.
88-130MHz. Kit £7.95, Assembled £12.95. Order Code KT3
3 WATT TRANSMITTER, 80-110MHz. 12-15V, adjustable
input sensitivity, varicap controlled, severa! miles range Kit
£15.95. Assembled £25.95. Order Code KT4.

All prices include p&p.

Credit card orders telephone 021 486 3092.

Send 2x1st class stamps for Catalogue. Cheques/P.O s payable to:

C.E.C.
(Dept. EPE}, 515A Bristol Road,
Birmingham B29 6AU

EPROMS
27128A-2F1 ..£210 27C010-150...................£4.20
27C020-150..... _.£6.30 27C4001-15F1..........£14.70
55257-85L . _.£3.15 2532-35JL..............£4.20
6116-4 ..£1.10 Seriat Mouse.. ....£11.05

*k 60 Pence Packs ki
10 X BC182 Transistor 10 X BC212 Transistor
10 X BC546 Transistor 3 X 78M0Q5 Regulator
20X In4001 Diode 10 X 2 Amp Fuses 20mm
Access ... All prices Exclude VAT. Please Add 50 pence
Postage ... Barclaycard
Amstrutt, Unit 10 Pixon Trading Centre, Pixon Lane,
Tavistock Devon, PL19 8DJ. Tel:- 0822 610127

Newport, Gwent NP9 8AX

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. S. Hind, 7 Carlyle Road
West Bridgford, Nottingham NG2 7NS

Space donated by Everyday with Practical Electronics

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.

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. or phone 0225-444467.
G.CS.E. ELECTRONICS KITS, at pocket
money prices. S.A.E. for FREE catalogue.
SIR-KIT Electronics. 70 Oxford Road. Clacton.
COI153TE.

HUNDREDS OF UNUSUAL ITEMS CHEAP!
Send 95p (Coins/Stamps). For interesting
samples and list. Grimsby Electronics, Lambert
Road. Grimsby.

TRANSMITTER: Plans for a 30 Watt FM.
Stereo Radio Station. approx. range 25 miles
radius. Send Cheque/P.O. for £10.95 to P, Gill.
102A Broadway. Didcot. OX11 8AB.
AMSTRAD 3286 40meg HD. Imeg Ram. mono
monitor. Some software, home use only. 386 chip
on compatible daughter board available. £275.
081-777 2101 (Croydon).

OSCILLOSCOPES - dual trace. TRIO CS-
1021 and Hitachi V-422 models. complete with
manuals and probes. both v.g.c. £80 each. Tel.
0602 894416.

DC TO DC CONVERTERS, Encapsulated.
many types & currents. prices between £3 and
£15. Call lan on 0204 811443,
TRANSFORMERS. Surplus to requirements.
240V fused. switched input. 24V/96W fused
socket outputs. Steel Enclosures. Ideal for bench
supplies, irons etc. Refurbished. ready 1o use. ¢/w
13A plug. Unbeatable value at £23.50 including
VAT and Carriage. No quibble money-back
guarantee. Centre Communications Services. 23
Emerald Street. York YO3 7LQ. Tel: (0904)
635392,

PC WEATHER STATION. Monitor wind
speed. direction and temperatures. Windspeed
displayed in KPH. MPH. knots. force and
average KPH. Direction shown in degrees and
on a compass. all data can be saved to disk. Tel.
0453 835692.

MANNESMAN TALLY MT85 PRINTER.
Boxed. new, bargain £120. Kenwood CS8010
digital storage oscilloscope. 2yrs old. mint
condition, £320 (cost £1250). 0933 50119.

VAT AVOIDANCE
Beat the budget. 1f VAT is added to
magazines, books and newspapers
this autumn, as seems likely, you
| can avoid it by buying books NOW
or taking out a subscription NOW
(see page 887). VAT at 17:5% will
add £3.85 to the annual UK sub-
scription price so DON'T WAIT.

VAT at 17-5% will add £6.99 to
the price of a Modern Electronics
Muanual (see leaflet) or nearly £1 to
many. of the books in our Direct
Book Service.

DON’T WAIT order NOW.

950
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SUPPLIER OF QUALITY USED TEST INSTRUMENTS

ANALYSERS, BRIDGES, CALIBRATORS, VOLTMETERS, GENERATORS,
OSCILLOSCOPES, POWER METERS, ETC. ALWAYS AVAILABLE
ORIGINAL SERVICE MANUALS FOR SALE
COPY SERVICE ALSO AVAILABLE
EXPORT, TRADE AND U K. ENQUIRIES WELCOME
SEND S.A.E. FOR LISTS OF EQUIPMENT AND MANUALS
ALL PRICES EXCLUDE VAT AND CARRIAGE
DISCOUNT FOR BULK ORDERS SHIPPING ARRANGED
REPAIRS & CALIBRATION UNDERTAKEN

OPEN MONDAY TO FRIDAY 9AM-5PM
Unit Four, Fordingbridge Site, Main Road, Barnham, Bognor Regis,
West Sussex, PO22 0EB
Tel (+ 44) 0243 545111/2 Fax (+ 44) 0243 542457
HIGH END EQUIPMENT PURCHASED

COMPONENTS
For TV » Video
Audio * Computer

WE CAN SUPPLY A VAST RANGE OF SPARES for many
makes of TV, Video, Computer & Audio Equipment. WRITE

(Encl. 5.2 e. please) or PHONE 0452 526883

FOR A ‘PRICE & AVAILABILITY'
on your requirements.
COMPUTER SPARES
PHILIPS MONITORS
BM7513 Serv. Manual SP;E:.:L OMF:IER
A e Commodore CHIPS
© o 40054 ROM (+2)...

CM9073 O/0 Switch. ...
i TMS4532NL4 DRAI
CM11342 Line O/P Tx.... S0 NG

AMSTRAD
CPCA64 User Manual...£10.95 510401 ULA (Spec.).
C025913 DMA (ST) .
PC1640 Serv. Manual.. £19.32 Ko\ oacq CpU (ST,
PCW 9512 Serv. Manual £14.99 5o S8 arr o8
AY38912....... £7.06 pCoooV/H1 LS (ST)

VIDEO SPARES
We can supply Pinch Rollers. Idlers, Belt
Kits, Heads + many other Service &
Specific parts for over 160 makes.

TV - SATELLITE

AUDIO SPARES

Switches, Transformers, Semiconduc-
tors, etc,, etc. Large range available.
EQUIPMENT MANUALS

Large selection of Manutacturers
Service & User information available
Original manuals supplied if possibie.

SEDOR20CAC £1493 6559\1C (coa £19.95
We can supply thocsancs ofdifierent FLYBACK TRANSFORMERS 8565 ViC fcsaz:) £18.85
DIGITAL VT320, £29.05  MB81416-12 DRAM (C16) ..£4.49

Custom & Industry Standard devices.
BUS0BA. .. £1.50 TDA4601.......€3.25
BUV4BA. £4.99 UC3884 .£8.95
£2.43 UMB522. £6.99
- £5.17 UPC137
£2.85 UPC1397C
€8.79 25K301

IBM 8512 (State type) ....£49.93
We can supply over 300 types of
L.O.PTx. Flease enquire with
info. taken from part.

We only show a small sample
of our range. Batteries, Leads.
TA7280P ribbons also stocked.

Further savings for (5+)

quantitles. Please enquire
COMMODORE

€

8372B (A3000)

Order by Post or Phone. VISA, ACCESS, NN
DELTA & SWITCH accepted with pieasure.

Minimum P&P charge is £1.25 — Please then

add extra 50p if ordering a Manual or LOPTx,

All items subject to availability. NO VAT

Prices can change without notice.

MARAPET (EEM)
1 HORNBEAM MEWS
GLOUCESTER GL2 OUE

From the Earliest

the Latest Video Recorders.

Colour Televisions,

Computers, Amateur Radio in fact
practically anything.

Originals or Photostats as available.

SERVICE MANUALS |

We have what is probably the largest
range of Service Information available
anywhere.

Valve Wireless to

Test Gear, Audio,

Also available. Our FREE catalogue

detailing Hundreds

and Repair Guides available.

of Technical Books

Send 2 x 1st class stamps for your copy
TODAY.

Mauritron Technical Services (EPE),

47A High Street,
Chinnor,
Oxfordshire,
0X94D]J.

_ Tel: 0844 351694.

VISA
EE ]

Fax: 0844 352554.

Technical Information Services
76 CHURCH STREET, LARKHALL, LANARKSHIRE, ML9 THE
Tel. (0698) 884585 Mon-Fri 8.30am - 5.00pm
Tel. (0698) 883334 Outwith business hours
FAX facility available all day on both lines
Write now with an SAE for your
FREE QUOTE FREE VOUCHERS & FREE CATALOGUE

I
VISA
]

Remember, not only do we have EVERY service sheet ever produced,
but we also have

THE WORLDS LARGEST COLLECTION OF

SERVICE MANUALS

& WE ARE SOLE SUPPLIERS OF VARIOUS FAULT-FINDING GUIDES
REPAIR MANUALS & TECHNICAL MANUALS

CTV. Video, CD. Hi-Fi, Camcorder, Satellites. Computers, Domestic Eyuip’. .etc.

DATA'REFERENCE MANUAL "...._essential for the serious electrictan’
FREE updating and a 10% discount voucher only £5.95
Incorporates Unique Modei Identification and Chassis Data

N. R. BARD

200 Signal diodes 1N4148. ..
75  Rectifier Diodes 1N4001. .

50 Rectitier Diodes 1N4007

56 Rectifier Diodes IN5401.

100 Asstd. Zeners....

10 NES555 Timer ICs.

30 BC478 Transistors.

8  BFY51 Transistors.

20 2N3904 Transistors.

30 MPSA42 Transistors....

30 S5mmredleds

25 Asstd. high brightness l.e.ds..

clips......
200 Asstd. disc ceramic capacu(ors
80 Asstd. capacitors 1nfto 1uf.
80 Asstd electrolytic capacitors
80 1UF 18V Radial electrolytics ..
80 4.7UF 16V Radial electroiytics
75 4.7UF 83V Radial electrolytics
80 10UF 16V Radial electrolytics.
50 10UF 50V Radial electrolytics
80 22UF 25V Radial electrolytics.
60 33UF 16V Radial electrolytics ..
24 Minjature red l.e.d.s 3mm d:a 80 100UF 10V Radial eletrolytics
50 Axiall.e.d.s (Diode package) wide 50 220UF 16V Radial electrolytic:

angleleds.. £ 60 470UF 10V Radial @lectroiytic
12 Asstd. seven segmemdnsplay 1000UF 10V Axial electrolytics..
30 Asstd. IF transformers. 12 1000UF 25V Axial electroltics
48  Asstd. coif formers. 1 1Farad 5.5V memory back up
100 Asstd. RF chokes (mductors; capacitor........ ’
30 Asstd. connectors edge-dil-sil etc.
10 4P 3w MBB min. rotary switches

100 4N7 Mini Axnalcapacutors .
1 10 watt Stereo hmplmer 4 controls
4 £

20 1inch Glass reed switches..
20 Magnetic ear pips plus tead
20 Min SP/CO slide switches....
30 Asstd. d.i.l. sockets up to 40 pi
20 24-way turned pin IC sockets.
16 40 pind.i.l. wire wrap IC sockets d
2  ORP12lightdependantresistors.....£1.

Prices include VAT. postage £1.25. Stamp for Lists
288 Abbeydale Road, Sheffield S7 1FL

00
00
00
00
.00
.00 plus data..
00
00
00
00
00
00

Phone (0742) 552886 Fax (0742) 500689
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VARIABLE VOLTAGE
TRANSFORMERS

INPUT 220/240V AC 50/60
OUTPUT 0-260V
Price P&P
£29.00 £4.65
(£39 54 inc VAT)
£6.25

(£51 29inc VAT)
£7.8

0.5KVA 2.5 amp max
1KVA 5 amp max £37.40

2KVA 10 amp max £54.00
(£72.62inc VAT)
3KVA 15 amp max £71.50 £7.8
(£93 18 inc VAT)
B5KVA 25 amp max £126.
(Plus Carniage)
Buy direct from the Importers. Keenest prices in the country
CDMPREHENSIVE RANGE OF

TRANSFORMERS-LT-ISOLATIDN & AUTO
110-240V Auto transfer either cased with American socket and
mains lead or open frame type. Avaiable for immediate delivery.

WIDE RANGE OF XENON FLASHTUBES
Write/Phone your enquiries
ULTRA VIOLET BLACK LIGHT
FLOURESCENT TUBES
4ft 40 watt £12.00 (callers only) (£14.10inc VAT)
21t 20 wart £7.44+£1.25 plp {£10.21 inc VAT}

12in 8 watt £4.80+ 75p p&p {£6.52 inc VAT)
9in 6 watt £3.96 + 50p p&p (£5.24 inc VAT)
6in 4 watt £3.96 + 50p p&p (£5.24 inc VAT)

230V AC BALLAST KIT

For either 6in, 9in or 12in tubes £6.05+ £1.40 N
p&p (£8.75 inc VAT) »
400 WATT UV LAMP
Only £38.00+ £4.00p&p (£49.35inc VAT) pr-
160 WATT SELF BALLASTED BLACK 3
LIGHT MERCURY BULB
=

Available with B.C. or ES. fitting.
Price inc VAT & p&ip £25.55

12V D.C. BILGE PUMPS
500 GPH 15#t head 3 amp £19.98
1750 GPH 15ft head 9 amp £34.55
Also now available:
24V D.C. 1750 GPH 15ft head
5amp £35.55
All designed to be used submerged.
PRICES INCLUDE P&P & VAT

EPROM ERASURE KIT

Build you own EPROM ERASURE for a fraction of the
price of a made-up unit kit of parts less case includes
12in 8 watt 2537 Angst Tube Ballast unit, pair of bi-pin

“BOFFINS SPECIAL" -
UNIQUE OFFER

Surplus Precision Medical Unit, internally in excel-
lent condition. Designed primarily to eject a precise
controliable amount of fluid from a medical syringe
(latter not supplied). Contains the following remov-
able components: Dual Micro Processor Boards and

EPROMS. Escap -Precision 12V DC Motor with
300.1 Gear Box and optical encoder coupled to a
precision threaded drive mechanism. Mains supply
with B x 1.5V Ni-Cad A A. cells back-up. LC.D.
Digital read-out 17mm high with legends. Audible
warning.
These are sold for the dismantling of the exceptional
quality components. Regret no Circuits avaitable.
Ridiculously low price: £16.00 + £4.00 p&p

{£23.50 inc] VAT}.
12V D.C. GEAREO MOTOR
12V D.C Reversible precision-built Motor Output
speeds no load approx. 12V-26 rpm, 9V-20 rpm; 6Y-12
rpm. Wiil work at lower voltages and still retain a
reasonable torque. Ideal for robotics etc. Size: L.
40mm. W. 29 mm. H. 39mm. Shaft: 3mm dia x 10mm
long. Price: £8.00 + 50p p&p (£10.00inc. VAT)
TORIN CENTRIFUGAL BLOWER

230V AC, 2,800 RPM, 0.9 amp, 130mm diameter, im-
pellor outlet 63 x 37mm, overall size 195 x 160 x
150mm. long. Price £17.50 + £2.50 p&p (£23.50 inc
VAT)

SOLIO STATE RELAY
7 amp (@ 240V. A C. when mounted on suitable Heat-
sink. Can be driven from T.T.L. or Computer output be-
tween 3-10V D.C. Sizez 24mm x 17mm x 15mm high.
Fixing centres 30mm (TO-3}. Price: £3.00 +40p p&p
(£4.00 inc. VAT)

GEAREO MOTORS
71 RPM 20Ib inch torque reversable 115V AT in-
put including capacitor and transformer for 240V AC
operation. Price inc VAT & p&p £27.73.

SOUIO STATE EHT UNIT

Input 230/240V AC, Output approx 15KV.
Producing 10mm spark. Built-in 10 sec timer.
Easily modified for 20 sec, 30 sec to continuous
Designed for boiler ignition. Dozens of uses in the
field of physics and electronics, eg supplying neon
or argon tubes etc. Price less case £8.50 + £2 40
p&p (£12.81 inc VAT) NMS

SAVE POUNDS !1!
Build your own forged bank note detector. Can
detect counterfeits amongst a quantity of notes.
Complete kit of parts less case. 240V a.c., includ-
ing 6” uV black light tube, starter and twolder, a pair,
b1-pin tube holders Total price inciuding p&p &
VAT only £13.99.

leads, neon indicator, on/off switch, safety and
circuit £14.00+ £2 00 p& £18.80inc VAT
SUPER HY-LIGHT STROBE KIT
Designed for Disco, Theatrical use etc.

Approx 16 joules. Adjustable speed £50.00+£3.00 p&p
(£62.28 inc VAT)
Case and reflector £24.00+£3.00p&p  (£31.73 inc VAT).
SAE for further details including Hy-Light and in-
dustrial Strobe Kits.

Showroom open

TEL: 081-995 1560

Monda, /Fnd%y

FA
ACCOUNT CUSTOMERS MIN. OROER £10
= ———

MICROSWITCH

-Pye 15 amp changeover lever microswitch, type S171

Brand new. price 5 for £7.05 jnc VAT & p&p
WASHING MACHINE WATER PUMP
Brand new 240V AC fan cooled. Can be used for a
variety of purposes. Inlet 1%in., outiet tin. dia. Price
includes p&p. & VAT. £11.20 each or 2 for £20.50

inclusive.

"SERVICE TRADING CO ™™

57 BRIDGMAN ROAD, CHISWICK, LONDON W4 588 NN

81-995 0549 Ample

Panking Sﬁcs

951
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SHERWOOD ELECTRONICS Carbon Film resistors %W 5% E24 series 0.51 Rto 10MO ergs) P
'1V(|)0‘ o|ffF_ﬁer value - 7‘?’\)5/81‘/;; hu;\(?\;egssg/eé;/glue _lotalléng 11‘20E024 z ) CG.ng
H H etal Film resistors % to (] series — 2p. (] series P
9 Lower B"chwo"d’ Somercotes, Derbyshnre DES5 4NG Mixed metal/carbon film resistors %W E24 series 1RO to 10MO ... Y%p
£1 Special Packs — choose t pack FREE for every 10 purchased 1L_wau rgixgd metal/Car?gS FUVm 5‘1/; ‘51\/5 1sgr(i)eﬁs 4R47Nt|¢; 1E% Megohms 7 ‘;;p
SP1 15 x 5mmRed Leds SP36 25 x 10UF/35V radial elect caps InearGarboNIpreySelsy oM sanche i0 il oo, R
SP2 15 x 5mm Green Leds SP37 20 x 100UF 140V radiat lect cgps Miniature polyster capacitors 250V working for vertical m 9
SP3 12 x 5mm Yellow Leds SP3g 12 x 470uF/16V radial elect caps 015,022,033, 047. 068-4p. 01 -5p.0.12.0.15,0.22 - 6p. 047 - 8p 0.68- 8p. 1.0-12p
SP6 15 x 3mm Red Leds SP42 200 x Mixed 0.25W C.Film resistors Mylar (polyester) capacitors 100V working E12 series vertical mounting
SP7 12 x 3mm Green Leds SP47 5 x Min. push button switches 1000p 10 8200p - 3p. .01 to .068 - 4p. 0.1 -5p.012, 0.15,0.22 - 6p. 0.47/50V - 8p
SP8 10 x 3mm Yellow Leds SP102 20 x 8 pin DIL sockets Submin ceramic plate capacitors 100V wkg vertical-mountings. E12 series
§P10 100 x 1N4148 diodes $P103 15 x 14 pin DIL sockets ZD% 1}8{af to 47pf - 3%02%562& to 3310p6- Ap.gooc;% 3260p-4700p = .. 4p
P11 30 x 1N4001 diodes SP104 15 x 16 pin DIL sockets isc/plate ceramics 50V series 1POto 1 P, €6 Series 1500P to 47000P . .
SP12 30 x 1N4002 diodes SP112 6 x Cmos 4093 Poly&yrene capacitors 63V Uvorking E12 series lor:gsaxial wir%s
SP18 20 x BC182 transistors SP125 10 x 1000uF/16V rad. electcaps 10pf to 820pf - 5p. 1000pf to 10,000pf - 6p. 12,000pf 7p
SP20 20 x BC184 transistors SP130 100 x Mixed 0.5W C.Film resistors 741 Op Amp - 20p. 555 Timer 20p. LM390 ! -
SP23 20 x BC549 Iransistors SP133 20 x 1N4004 diodes cmos 4001 - 20 4011 220, 401 7'_40 4069UBunbuffeved
SP25 5 x 555timers SP134 15 x 1N4007 diodes L. = 0. :
SP26 5 x 7410p-amps SP135 6 x Min. slide switches ALUM'Q“UM ELECTROLYTICS (Mfds/Volts)
SP28 6 x Cmos 4011 SP137 4 x WO0O05 bridge rectifiers 12/25/,(1)6222//5205 42?/28 13%;%2 142;?% 47/25 1'1'7'/'50 """"
P 4 b : j 3 L b
SP2g x Cmos 4013 SP138 20 x 2.2uF/50V radial elect caps 100/16, 100/25 7p; 100/50 . R 12 T -
RESISTOR PACKS - 0.25W C Film | 220/16 8p; 220/25, 220/50 10p; 470/16.470/25
RP3  5each value - total 365 £2.75 Catalogue available £1 or FREE 1000/25 25p; 1000/35, 2200, 25 35p; 47,00/25). % s e
RP7 10 each value — total 730 €415 with first order over £5 Submin, tantalum bead electrolyics (Mfds/Volits)
RP10 1000 popular values £5.60 (2)12;%2 2%/2225407?;/5’33;/%31% 3413(/)1/?64'272"/166 P 14p
2 .4, , 4. , 6.8/ p: ,22/6
Cheques or P.O. to NO VAT Please add £1 P&P to all orders 3’?&%&“&%%’ bii‘%%ég/ 1035p; 47/16 60p; 47/35
SHERWOOD ELECTRONICS 1A + or - 5V, 8V, 12V, 15V, 18V & 24V - 55p. 100mA. 5.8,12. 16,V + ..o 30p
DIODES (piv/amps)
75/25mA 1N4148 2p. 800/1A 1N4006 4'4p. 400/3A1 N5404 14p. 115/15mA OA91 _‘8p
100/1A 1N4002 3%p. 1000/1A 1N4007 5p. 60/1.5A SIM1 5p. 100/1A bridge ... 3
I - 400/1A 1N4004 4p. 1250/1A BY 127 10p. 30/150mA OA47 gold bonded
Millions of quality components Zener diodes E24 series 3V3 0 33V 400mW - 8p. 1 watt ..
0 Battery snaps for PP3-6pfor PP ...
at lowest ever prlceS! L.E.D.’s 3mm. & S5mm. Red, Green, Yeilow - 10p. Gromme
'F:Aeq fla§fg_r\g tL.E.D. s reqytlr:eZ%-JKZV sulpply only
ains indicator neons wit resistor ...
Pl us TOO'S, WatCheS, Fancy GOOdS’ Toys . 20mm fuses 100mA to 5A. O. bl(;w 6p.A/surge
H High speed pc drill 0.8, 1.0, 1.3, 1.6, 2.0mm - 40p. Machines 12V dc ...
Mail order UK only. HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jobs ..
A . " AA/HP7 Nicad rechargeable cells 90p each. Universal charger unit ...
A” |nC|uS|Ve prlces — AA/HP7 zinc/carbon batteries in packs of 4 . . S —
Glass reed switches with single pole make contacts - 8p. gnets ...
NO VAT to add on. 0.1 Sripboatd 2)4"x 1" 9 rows 26 holes 25p. 3% x 2" 24 rows 37
Jack plugs 2. 3.5m - 14p; Sockets Panel Mtg. 2.5 & 3.5m. ..
send 41 p Stamped se lf add ressed Iabe‘ or Ear pieces 2.5 & 3.5mm, dynamic - 20p; 3.5mmgcryslal‘
o i . - 1 -14 g
envelope for catalogue/clearance list. e
BC107/8/9 - 12p. BC547/8/9 - 8p. BC557/8/9 - 8p. BC1 82,182L, BC183, 183L,
At least 2,100 offers to amaze you. BC184, 1841, BC212, 212L - 10p.
BC327. 3375337L -12p.BC727,737 - 12p. BD135/6/7/8/9 - 25p. BCY70 - 18p.
H BFY50/51/ 20p. "
Brian J Reed lBFX88—15p,h2N3055-55p, TIP31, 32 30p, TIPA1 4240 BU208A - £150, BF195,197 - 12p
onisers with seven year guarantee, list price £16. T T, g T £12.50
6 Queensmegd Avenu.re! Ea3$EtQEwe“ All prices are inclusive of VAT. Postage 30p (free over £5). Stamp for list.
Epsom, Surrey KT17 THE CR SUPPLY CO
Te|- 081 _393 9055 127 Chesterfield Rd., Sheffield S8 ORN
" Tel: 0742 557771 Return posting
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POWER AMPLIFIER MODULES-TURNTABLES-DIM

LOUDSPEAKERS-19 INCH STEREO RACK AMPLIF

THOUSANDS PURCHASED
BY PROFESSIONAL USERS

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

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

ALL POWER RATINGS R.M.S. INTO 4 OHMS, BOTH CHANNELS DRIVEN
FEATURES: Yindependent power supplies with two toroidal transformers * Twin LE.D. Vu meters *
Level controls  llluminated on/oft switch % XLR connectors % Standard 775mV inputs * Open and short circuit
proof ® Latest Mos-Fets for stress free power delivery into virtually any load % High slew rate % Very low
distortion * Aluminium cases * MXF600 & MXF900 fan cooled with D.C. loudspeaker and thermal protection.
USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC.

SIZES:- MXF200 W19°xH3"2" (2U)xD11"
MXF400 W19 'xH5%." (3U)xD12"
MXF600 W19 'xH5%4" (3U)xD13"
MXF00 W19 'xH5Y4" (3U)xD14%4"
PRICES:-MXF200 £175.00 MXF400 £233.85
MXF600 £329.00 MXF900 £449.15
SPECIALIST CARRIER DEL. £12.50 EACH

RS

These modules now enjoy a world-wide reputation for quality, reliability and performance at a realistic price. Four
models are available to suit the needs of the professional and hobby market i.e. Industry, Leisure, Instrumental and HI-Fi
etc. When comparing prices, NOTE that ali models include toroidal power supply, integral heat sink, glass fibre P.C.B. and
drive circuits to power a compatible Vu meter. All models are open and short circuit prooi.

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

OMP/MF 100 Mos-Fet OQutput power 110 watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 45V/u$,
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 chms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 50V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.
-110 dB. Size 300 x 155 x 100mm.

PRICE £64.35 + £4.00 P&P

OMP/MF 300 Mos-Fet OQutput power 300 watts
R.M.S. into 4 ochms, 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 OQuiput power 450 watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 75V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mv, S.N.R.

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 programmabie DIL switches to adjust the
cross- over'requency Bass-Mid 250/500/800Hz, Mid-Top 1.8/3/5KHz, all at 24dB per octave. Bass invert swiiches
on each bass ch inal 775mV i Fully ible with OMP rack amplifier and modules.

p

Pnce£11144—+£550P&P

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

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

PRICE £259.00 + £12.00 P&P

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

33

% ECHO & SOUND EFFECTS*

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

Price £144.99 + £5.00 P&P

STANDARD - INPUT SENS 500mV, BAND WIDTH 100KHz.
PEC (PROFESSIONAL EQUIPMENT COMPATIBLE) - INPUT SENS
775mV, BAND WIDTH 50KHz. ORDER STANDARD OR PEC.

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

McKenzie and Fane Loudspeakers are also available.

pa—

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

- TYPE ‘A’ (KSN1036A) 3" round with protective wire mesh. Ideal for
bookshelf and medium sized Hi-Fi apeakers. Price £4.90 + 50p P&P.
TYPE ‘B' (KSN1005A) 3" super horn for general purpose speakers,
disco and P.A. systems etc. Price £5.99 + 50p P&P.

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

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

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

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

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

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

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

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

RES. FREQ. 46Hz, FREQ. RESP. TO 5KHz, SENS 99dB. PRICE £50.72 + £4.00 P&P

15" 300 WATT R.M.S. ME15-300 HIGH POWER BASS, INCLUDING BASS GUITAR.
RES.FREQ. 39Hz, FREQ. RESP. TO 3KHz, SENS 103dB.

PRICE£73.34 + £4.00 P&P

ALL EARBENDER UNITS B OHMS (Excepl EB8-50 & EB10.50 which are dual impedance tapped @ 4 & 8 chm)

T CASED LOUDSPEAKERS

ibl FLIG

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

- A—
b}

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

ibIFC 12-100WATTS (100dB) PRICE £159.00 PER PAIR
iblFC 12-200WATTS (100dB) PRICE £175.00 PER PAIR

SPECIALIST CARRIER DEL. £12.50 PER PAIR
OPTIONAL STANDS PRICE PER PAIR £49.00
Delivery £6.00 per pair

R STEREO BOOSTER AM

HIGH POW|
CAR STEREO BOOSTER AMPLIFIERS
150 WATTS (75 + 75) Stereo, 150W
Bridged Mono
250 WATTS (125 + 125) Stereo, 250W
Bridged Mono
400 WATTS (200 + 200) Stereo, 400W
Bridged Mono
ALL POWERS INTO 4 OHMS
Features:
* Stereo, bridgable mono * Choice of
high & low level inputs * L & R level
conlrols * Remole on-oft * Speaker &

PRICES: 150W £49.99 250W £99,99
400W £109.95 P&P £2.00 EACH

POSTAL CHARGES PER ORDER £1.00 MINIMUM. OFFICIAL

ORDERS FROM SCHOOLS, COLLEGES, GOVT. BODIES, PLCs ETC.

PRICES INCLUSIVE OF V.AT. SALES COUNTER. VISA AND
ACCESS ACCEPTED BY POST, PHONE OR FAX.

BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUND
8" 50watt EB8-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR.

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

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

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

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

5%,” 6OWATT EB5-60TC (TWIN CONE) KI-Fl, MULTI-ARRAY DISCO ETC.
RES. FREQ. 63Hz, FREQ. RESP. TO 20KHz, SENS 92dB.

6v2" 6OWATT EB6-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC.
RES. FREQ. 38Hz, FREQ. RESP. TO 20KHz, SENS 94dB.

8" 60WATT EB8-60TC (TWIN CONE) HI-FI, MILTI-ARRAY DISCO ETC.
RES. FREQ. 40Hz, FREQ. RESP. TO 18KHz, SENS 89dB.

10" 60WATT EB10-60TC (TWIN CONE) HI-FI, MULTI ARRAY DISCO ETC.
RES. FREQ. 35Hz, FREQ. RESP. TO 12KHz, SENS 98dB.

PRICE £30.39 + £3.50 P&P

PRICE £9.99 + £1.50 P&P
PRICE £10.99 + 1.50 P&P
PRICE £12.99 + £1.50 P&P
PRICE £16.49 + £2.00 P&P

PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE

PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS
COMPLETE WITH CIRCUIT AND INSTRUCTIONS .

3W TRANSMITTER 80-10BMHz, VARICAP CONTROLLED PROFESSIONAL

PERFORMANCE, RANGE UP TO 3 MILES, SIZE 38 x 123mm. SUPPLY 12V @ 0.5AMP.
PRICE £14.85 + £1.00 P&P
FM MICRO TRANSMITTER 100-108MHz, VARICAP TUNED, COMPLETE WITH

VERY SENS FET MIC, RANGE 100-300m, SIZE 56 x 46mm, SUPPLY 9V BATTERY.

PRICE £8.80 + £1.00 PAP PHOTO: 3W FM TRANSMITTER

B.K. ELECTRONICS

UNITS 168 5 COMET WAY, SOUTHEND-ON-SEA,
ESSEX.SS26TR. ]
Tel: 0702 -527572 Fax..0702-420243
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Star Quality, Reliability,

and World Class
Performance

o 45 2069-95

Maplin Electronics are pleased to
NEW p. p

announce their superb new range
of precision, laboratory grade
Oscilloscopes from Goldstar.

The range starts with the super
NE\V g p

J

NEW

W

value-for-money, 20MHz Dual-trace

Oscilloscope, OS-9020A. Features
include a large 6in., high luminance
CRT with internal 8 X 10cm graticule,
TV field or line triggering and X-Y
mode producing Lissajous patterns
for phase shift measurements.
; For higher frequency applications,

the 40MHz Dual-trace Oscilloscope,
05-9040D, is ideal for TV and video
signals and a trigger delay facility allows
observation of fast leading edges.
For RF signals and high-spced logic
applications, the highly specified
100MHz triple-trace Oscilloscope,
0$9100D, has 3 independent input
channels and is ideal for simultaneous
display of 3 logic pulse trains for
timing comparison.

The dual-trace, 40MHz Oscilloscope,

EV 08-904RD, is similar in specification

to 0$-9040D, but with the additional
facility of a digital readout on the CRT.
The readout displays information such
as timebase and attenuator settings,
and on-screen measurements can be
performed using movable cursors, the
value appearing on thc¢ CRT screen.
Top-of-the-range is the excellent
20MHz Digital Storage Oscilloscope,
08-3020, with on-screen digital read-
out and measurement facilities. The
digital storage function enables one-off
events to be captured and stored for
detailed analysis. Stored waveforms can
be printed out on a suitable X-Y plotter
via the built-in RS232 interface.
Repetitive high-speed waveforms
up to 20MHz can be digitised using
equivalent sampling techniques
and pre-trigger mode allows events
occurring before the triggering point
to be captured.

All models are supplied complete with probes, mains lead, spare fuses and detailed operating manual.
Full details and specifications can be found in the 1994 Maplin Full Colour Catalogue, available from
WHSMITH and sclected branches of RSMcColl in Scotland for £2.95 (£3.45 by post direct from Maplin).
To order. Phone the Credit Card Hotline, 0702 534161, or send your Mail Order to P.O Box 3, Rayleigh,
$S6 2BR. or visit your local Maplin store. Please note latest models all now cream in colour as Model O8-3020.

A/ tete iR, ELECTRONICS. ux acents ror ‘GGOIDSEQI

Visit our stores in: Birmingham, Brighton, Bristol, Cardiff, Chatham, Coventry, Edinburgh, Glasgow, iiford,
Leeds, Leicester, London (Edgware, Forest Hill and Hammersmith), Manchester (Oxford Road and
Cheetham Hill), Middlesbrough, Newcastle-upon-Tyne (The Metro Centre, Gateshead), Nottingham,
Portsmouth, Reading, Shettield, Slough, Southampton, Southend-on-Sea, Stockport, plus a NEW store
opening soon in Milton Keynes. Phone 0702 552911 for further details.

All items subject to availability, prices include VAT and may change after Feb. 28 1994. Carriage charge per
order £5.70. Handling charge £1.40 per order. Overseas customers please phone 0702 552911.
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08-9100D GWOSF £699.95

08-3020 GWO7H £749.95

GoldStar

Technology with the human touch



