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RUSSIAN BORDER GUARD BINOCULARS £1799
Probabiy the best binocuiars in the worldl nng for brochure

VEGA RUSSIANMULTIBAND World communications recerver
9wave bands, (Sshort, 1LW, 1FM, 1MW) internai fernte and external
telescopic aenals, mains or battery Large. typically Russian radiol
£45 ref VEGA

NEW LASER POINTERS <5mw, 75 metre range, hand heid unit
runs on two AA battenes (supphed) 670nm £29 ref DEC49
MULTIBAND RADIO Compact general purpose radio recerer
covenng arr, pb, tv, cb etc Squelich vol and tuning £24 ref MB1
DIVINING RODS £3.99 a pair! ref EF111

MOONSHINE BIBLE 270 page book covenng the production of
aichohol from potatoes, nce, grains etc Drawings of simple home
made stills nght through to commercial systems £12 ref MS3
NEW HIGH POWER MINI BUG With a range of 800 metres or
more and up to 100 hours ‘use from a PP3 this will be popular! Bug
measures less than 1" square! £28 Ref LOT102

BUILD YOU OWN WINDFARM FROM SCRAP New
publication grves step Ly step guide to building wind generators
Armed with this publication and a good local scrap yard could make
you self sufficient in electncity! £12 ref LOT81

PC KEYBOARDS PS2 connector, top quality suitable for all 286/
386/486 etc £10 ref PCKB 10 for £65

TRACKING TRANSMITTER range 1 5-5 miles, 5,000 hours on
AA battenes. aiso transmits info on car direction and motion!Works
with any FM radio 1 5" square. £65 ref LOT101

ELECTRIC DOOR LOCKS Compiete lock with both Yale lock
and 12v operated deadlock (keys included) £10 ref LOTS9
SURVEILLANCE TELESCOPE Superb Russian zoom
telescope adjustable from 15x to 60xI complete with metal tnpod
{imposible to use without this on the higher settings) 66mm lense,
leather carrying case £149 ref BAR69

WIRELESS VIDEO BUG KIT Transmits video and audio
signals from a minature CCTV camera (included) to any standard
television! All the components including a PP3 battery will fit into a
cigarette packet with the lens requinng a hole about 3mm diameter
Supphed with telescopic aenat but a piece of wire about 4" long wll
still grve a range of up to 100 metres A single PP3 will probably grve
less than 1 hours use £99 REF EP79 (probably not licensable!)
GPS SATELLITE NAVIGATION SYSTEM Made by Garmin
the GPS381s hand heid, pocket sized, 255g, position, altitude, graphic
compass, map builder etc £179 ref GPS1

CCTV CAMERA MODULES 46X70X29mm, 30 grams. 12v
100mA auto electronic shutter, 3 6mm F2 lens, CCIR, 512x492
pixels, video output 1s 1v p-p (75 ohm) Works directly into a scart of
wideo Input on a tv of wideo IR sensitve £79 95 ref EF137

iR LAMP KIT Suttabie for the above camera, enables the camera
to be used In total darkness! £6 ref EF 138

INFRA RED POWERBEAM Handheid battery powered lamp, 4
inch reflector, krypton bulb, gives out powerful infrared Iight! 4 D cells
required £29 ref PB1

MONO VGA MONITORS, Perfect condition, Compaq, 14" 3
months warranty £29 ref MVGA

SUPER WIDEBAND RADAR DETECTOR Detects both radar and
laser X K and KA bands, 360 degree coverage front and rear wave
guides, may be illegal to usel 1 1"x2 7"x4 6" £149 ref RD2

9 WATT CHIEFTAN TANK LASERS

Double beam unts designed to fit nthe gun barrelof atank each umt
has two sem| conductor lasers and motor dnve unis for alignement
7 mite range no circut diagrams due toMOD . new price £50 0007 us?
£199 Each unit has two gallium Arsende injection lasers 1x 9 watt
1x3watt 900nmwavelength 28vdc 600Nz putse frequency Theunts
aiso contain an electronic recewver to detect reflected signals from
targets £199 for one Ref LOT4

TWO WAY MIRROR KIT Includes special adhesive film to make
two way mirmor(s) up to 600" (glass not included) includes full
instructions £12 ref TW1

NEW LOW PRICED COMPUTER/WORKSHOP/HI-FIRCB
UNITS Compiete protection from faulty equipment for everybody!
Inhne unn fits instandard IEC lead (extends tt by 750mm). fitted in less
than 10 seconds, resetltest button, 10A rating £6 99 each ref LOTS
Or a pack of 10 at £49 90 ref LOT6 If you want a box of 100 you can
have one for £250!

WIND UP FLYING PARROT! Genuine parrot that flaps its wings
and flies for up to 50 meters £6 ref EF2

RADIO CONTROLLED CARS FROM £6 EACH!!! all
returns from famous manufacturer, single channel
(left,nght forwards, backwards) £6 ref LOT1 Two channel with more
features £12 ref LOT2

THOUSANDS AVAILABLE RING/FAX FOR DETAILS!
MAGNETIC CARD READERS (Swipes) £9 95 Cased with
flyleads, designed to read standard credit cards! they have 3 wires
coming out of the head so they may witte as well? complete with
controt elctronics PCB. just £9 95 ref BAR31

WANT TO MAKE SOME MONEY? STUCK FOR AN
IDEA? We have collated 140 business manuais that gve you
information on setting up different businesses. you peruse these at
your leisure using the text editor on your PC Also included Is the
certificate enabling you to reproduce (and sell) the manuals as much
as you ike! £14 ref EP74

COIN OPERATED TIMER KIT Complete with coinslot
mechanism, adjustable time delay, relay output, put a coinsiot on
anything you likel TV,s, wideos, fndges, dnnks cupboards, HIF!
takes S0p's and £1 coins DC operated, price just £7 99 ref BAR27
ZENITH 900 X MAGNIFICATION MICROSCOPE Zoom
metal construction. built in light, shnmp farm, group wiewing screen,
lots of accessores £29 ref ANAYLT

AA NICAD PACK Pack of 4 tagged AA nicads £2 99 ref BAR34
NIGHTSIGHTS Model TZS4 with infra red dluminator, views up to
75 metres in full darkness In infrared mode, 150m range, 45mm lens,
13 deg angle of view, focussing range 1 5mto infinty 2 AA battenes
required 950g weight £199 ref BAR61 1 years warranty
LIQUID CRYSTAL DISPLAYS Bargain prices,

16 character 2 line, 9924mm £2.99 ref SM1623A

20 character 2 line, 83x19mm £3.99 ref SM2020A

16 character 4 line, 62x25mm £5.99 ref SMC16840A

TAL-1, 110MM NEWTONIAN REFLECTOR TELESCOPE
Russian Superb astronomical ‘'scope, everything you need for some
senous star gazing! up to 169x magnfication Send or fax for further
information ref TAL-1, £249

SOLAR ENERGY/GENERATOR PLANS For your home
Ioads of info on designing systems etc £7 ref PV1{

SOLAR COOKERS Comprehensive gude tobuilding sotar powered
cookers, includes plans, recipes, cooking times etc £7 ref SBC1

WOLVERHAMPTON
ELECTRONICS STORE
NOW OPEN IN WORCESTER ST
TEL 01902 22039

CENTRAL POINT PC TOOLS Award winning software, 1,300
virus checker, memory optimiser, disc optimiser file compression
low level formatting, backup scheduler, disk defragmenter, undelete
4caiculators, Dbase drsc editor, over 40 viewers, remote computing
password protection, encryption, comprehensve manual supplied
etc £8 ref lot 97 3 5” disks

COLOUR CCTV
VIDEO CAMERAS,
BRAND NEW AND,
CASED, £119.

PERFECT FOR SURVEILLANCE,
INTERNET,VIDEOCONFERENCING,
SECURITY, DOMESTIC VIDEO

Works with most modern video's, TV's,
Composite monitors, video grabber cards etc
Pal, 1v P-P, composite, 750hm, 1/3" CCD, 4mm F2.8,
500x582, 12vdc, mounting bracket, auto shutter,
100x50x180mm, 3 months warranty, 10 or more £99 ea
MICRO RADIO it's tiny, just 3/8" thick, auto tunning, compiete with
headphones FM £9 99 ref EP35

HANDHELD SCANNERS 10 channel built in charger, LCD
dispiay £119 ref B110B, 100 channel model £229 ref B110E
SMOKE MACHINE 42 3 cubic metres a min from this mains
operated machine £299 ref GO0O2B. smoke fluid £25 (5 itres) grves
about 2 5 hours use ref GOO2AA

Check out our
WEB SITE
full colour interactive

1997 cataloque

httpe//www.pavilion.co.uk/bull-electrical

IBM PS2 MODEL 150Z CASE AND POWER SUPPLY
Complete with fan etc and 200 watt power supply £9.95 ref EP67
1.44 DISC DRIVES Standard PC 3 5" drves but returns so they will
need attention SALE PRICE £4.99 ref EP68

1.2 DISC DRIVES Standard 5 25" drves but retums so they wall
need attention SALE PRICE NOW ONLY £3.50 ref EPE9

PP3 NICADS Unused but some storage marks £4 99 ref EP52
GAS HOBS AND OVENS Brand new gas appliances, perfect for
small flats etc Basic 3 burner hob £19 ref BAR316 Basic small built
in oven SALE PRICE £59 ref EP73

ENERGY BANK KIT 100 6°x6" 6v 100mA panels, 100 diodes,
connection detaits etc £99 ref EF112

PASTEL ACCOUNTS SOFTWARE, does everything for all
sizes of businesses, iIncludes wordprocessor, report witer, windowing,
networkable up to 10 stations multiple cash books etc 200 page
comprehensve manual 90 days free technical support (01342326009
try before you buyl) SALE PRICE £9 95 ref SA12. SAVE £12011
PC PAL VGA TO TV CONVERTER Converts a colour TV into
a basic VGA screen Complete with built in psu, lead and siware  (deal
for laptops or acheap upgrade Supphied in kit form for home assembly
SALE PRICE £25 REF SA34

YUASHA SEALED LEAD ACID BATTERIES Two suzes
currently available this month 12v 15AH at £18 ref LOT8 and 6v 10AH
at just £6 ref LOT7

ELECTRIC CAR WINDOW DE-ICERS Complete with cable,
plug etc SALE PRICE JUST £4,99 REF SA28

AUTO SUNCHARGER 155x300mm solar panel with diode and 3

E A

250 PORTLAND ROAD, HOVE, SUSSEX .
BN3 5QT. (ESTABLISHED 50 YEARS).

WITH ORDER PLUS £3.50 P&P PLUS VAT.
24 HOUR SERVICE £4.50 PLUS VAT.
OVERSEAS ORDERS AT COST PLUS £3.50

PLEASE ALLOW 7-10 DAY'S FOR DELIVERY PHONE ORDERS
WELCOME (ACCESS, VISA, SWITCH, AMERICAN EXPRESS)
TEL: 01273 203500
FAX 01273 323077
E-mail bull@pavilion.co.uk

MMAIL ORDER TERMS: CASH, PO OR CHEQUE]

metre lead fitted with a cigar plug 12v 2watt £12.98 REF AUG10P3
PROJECT STRIPPERS Small cased UNITS ideal for stnpping.
lots of useful goodies inciuding a smart case 120X150X50mm with feet
etc , and lots of components SALE PRICE JUST £10 FOR FIVE REF
MD1 or a pack of 20 for £19 95 ret MD2

SOLAR POWER LAB SPECIAL You get TWO 6°x6" 6v 130mA
solar cells, 4 LED's, wire buzzer, switch plus 1 relay or motor Superb
value kit SALE PRICE JUST £4.99 REF SA27

13.8V 1.9A PSU cased with leads Just £9 99 REF MAG10P3
UNIVERSAL SPEED CONTROLLER KIT Designed by us for
the C5 motor but ok for any 12v motor up to 30A Complete with PCB
etc A heat sink may be required £17 00 REF: MAG17

SOLAR NICAD CHARGERS 4 x AA size £9 99 ref 6P476, 2 x
C size £9 99 ref 6P477

VIEWDATA SYSTEMS made by Philips, complete with internal
1200/75 modem, keyboard. psu etc RGB and composite outputs,
menu dniven, autodialier etc SALE PRICE £12.99 REF SA18
MEGA POWER BINOCULARS Made by Helios, 20 x
magndfication, prectsion ground fully coated optice, 650mm objectves.
shock resistant caged prisms, case and neck strap £89 ref HPH1
GIANT HOT AIR BALLOON KIT Buid a 4 Sm circumfrence
1.8m high fully functioning balloon, can be launched with home made
burner etc Reusabile (until you ioose itf) £12 50 ref HA1
AIRRIFLES .22 As used by the Chinese army for training puposes,
s0 there 1s a lot about! £39 95 Ref EF78. 500 pellets £4 50 ref EF80
VIDEO SENDER UNIT. Transmds both audio and video signats
from either a video camera, video recorder, TV or Computer etc to any
standard TV set in a 100 rangel (tune TV to a spare channel} 12v DC
op Pnce s £25 REF: MAG15 12v psu is £5 extra REF: MAGSP2
*MINATURE RADIO TRANSCEIVERS A pair of walkie talkies
with a range up to 2 km in open country Units measure 22x52x155mm
including cases and earp'ces 2xPP3 req’d £37 00 pr REF: MAG30
*FM TRANSMITTER KIT housed in a standard working 13A
adapter!l the bug runs directly off the mains so lasts forever’ why pay
£7007? or pnce 1s £18 REF EF62 (kit) Transmits to any FM radio
Buit and tested version now available of the above untt at £45 ref
EXM34

*FM BUG BUILT AND TESTED superior design to kit Supplied
to detectve agencies 9v battery req’'d £14 REF MAG14

GAT AIR PISTOL PACK Complete with pistol, darts and peliets
£14 95 Ref EFB2B extra pellets (500) £4.50 ref EF80

6"X12" AMORPHOUS SOLAR PANEL 12v 155x310mm
130mA SALE PRICE £4.99 REF SA24

FIBRE OPTIC CABLE BUMPER PACK 10 metres for £4 99
ref MAG5P13 ideal for expernmenters! 30 m for £12 99 ref MAG13P1

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

4X28 TELESCOPIC SIGHTS Suttabie for ail air rfles, ground
lenses, good light gathering properties £24 95 ref R/7
GYROSCOPES Remember these? well we have found a company
that still manufactures these popular scientific toys, perfect gift or for
educational use etc £6 ref EP70

HYPOTHERMIA SPACE BLANKET 215x150cm aiuminised
forl bianket, reflects more than 90% of body heat Also suitable for the
construction of two way mirrorsl £3 99 each ref O/L041

NiICAD CHARGERS AND BATTERIES Standard unwversal
mains operated charger, takes 4 batts + 1 PP3, £10 ref PO11D
Nicads- AA size (4 pack) £4 ref 4P44, C size (2 pack) £4 ref 4P73, D
size (4 pack) £9 ref 9P12

LENSTATIC RANGER COMPASS Ol filled capsule, strong
metal case, large luminous points Sight line with magnifying viewer
50mm dia, 86gm £10.99 ref O/K604

RECHARGE ORDINARY BATTERIES UP TO 10 TIMES!
With the Battery Wizard| Uses the latest pulse wave charge system
to charge all popular brands of ordinary battenes AAA, AA. C, D, four
atatime! Led system shows when battenes are charged, automatically
rejects unsutable cells, complete with mains adaptor 8S approved
Pnce 1s £21 95 ref EP31

TALKING WATCH Yes, it actually tells you the time at the press of
a button Also features a voice alarm that wakes you up and tells you
what the time 1s| Lithium cell included £7 99 ref EP26

RUBBER COATED HELIOS Binoculars, 10 x 25, fuilly coated
optics £45 ref RP1, same spec but ntogen filled and waterproof £75
ref RP2

PHOTOGRAPHIC RADAR TRAPS CAN COST YOU
YOUR LICENCE! The new multiband 2000 radar detector can
prevent even the most responsible of drivers from losing their icencel
Adjustable audible alarm with 8 flashing leds gives instant warning of
radar zones Detects X, K and Ka bands, 3 mile range, ‘over the hii
‘around bends’ and ‘rear trap facilities micro size just 4 25"x2 5"x 75",
Can pay for tseff in just one day! £89 ref EP3

3" DISCS As used on oider Amstrad machines, Spectrum plus3's etc
£3 each ref BAR40O

STEREO MICROSOPES BACK IN STOCK Russian, 200x
complete with lenses, lights, fiters etc etc very comprehenswve
microscope that would normally be around the £700 mark, our price
1s Just £299 (full money back guarantee) full details in catalogue
SECOND GENERATION NIGHT SIGHTS FROM £748

RETRON Russian night sight, 1 8, infra red lamp, 10m-inf, standard
MA42 iens, 1 kg £349 ref RET1

LOW COST CORDLESS MIC 500 range, 90 - 105mhz, 115g
193 x 26 x 39mm, 9v PP3 battery required £17 ref MAG15P1

[WE BUY SURPLUS STOCK

FOR CASH
SURPLUS STOCK LINE 0802 660377
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wanted for cash!

SPECIAL BUY

'AT 286' , :
40Mb HD + 3Mb Ram Sy

LIMITED QUANTITY only of these 12Mhz HI GRADE 206 systems
Made in the USA to an industrial specitication, the s stem was
designed for total reliabiiity. The compect case houses the mother-
board, PSU and EGA video card with single 5%" 1.2 Mb fioppy disk
drive & Imo%r:l 40MD hard disk drive to the front. Real time cbck
with battery backup is pvovndod as standard. Supphied in g:od

h d keyboard, 640k + 2Mb RAM,
DOS 4.01 mdDODAY FullGumm Ready to Run |

Order as HIGRADE 286 ONLY £’29 o0 (E)

supius aways | THE ORIGINAL SURPLUS WONDERLAND!

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS

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

OBSOLETE - SHORT SUPPLY - BULK

6,000,000 items EX STOCK

For MAJOR SAVINGS - CALL FOR SEMICONDUCTOR HOTLIST

VIDEO MONITOR SPECIALS

One of the highest specification
monitors you will ever see -
At this price - Don’t miss it!!
Mitsubishi FAJMSET'KL 14" SVGA Multisync colour

Optional Fitted extras: VGA graphics card £29.00
1.4Mb 3%2* digk drive (instead of 1.2 Mb) £19.95
Wordperfect 6.0 for Dos - when 3%" FDD option ordered  £22.50
NE2000 Ethernet (thick, thin or twisted) network card £29.00

* faceplate, text_switching and LOW TION MPR
specification. Fully guaranteed, supplied in EXCEL-

LOW COST 486DX-33 SYSTEM

Umited quantity of this 2nd user, supurb small size deektop unit.
Fully featured with standard simm connectors 30 & 72 pin. i

TIR & Swivel Base €475
VGA cable for IBM PC included.
External cabies for other types of computers CALL

Only £119 ¢ MTSSveA

with ke rd, 4 Mb of RAM, SVGA monitor output, 256k cache and

integral 120 Mb IDE dnive with single 1.44 Mb 3.5 floppy disk drive.

Fully tested and guaranteed. Fully expandable
o

Many other options avaiabie - call for detalis.

5%" or 3%" from only £18.95 !

Massive purchases of standard 5%° and 3%" drives enables us to
present prime product at industry beating low prices! All units (unless
stated) are BRAND NEW or removed irom often brand new equip-
ment and are fully tested, aligned and shipped to you with a 90 day
guarantee and operate hom mndard voltages and are of standard
size. All are IBM-PC patible (if 3%* supported on your PC)
3%" Panasonic JU363/4 720K of equivalent RFE £24.95(8
3%" Mitsubishi MF355C-L 1.4 Meg. Lapiops only
itsubishi MF355C-D. 1.4 . Non laptop

5%" Teac FD-55GFR 1.2 {for M pc's) RFE
5%" Teac FD-55F-03-U 720K 40/80 (lor BBC s etc) RFE
5%" BRAND NEW Mitsubishi MF5018
Table top case with integral PSU for HH 5% Flopp or HD £29. 95\8
a Shugart 800/801 8° 5SS refurbished & tested 95.00(

8" Shugart 610 8" SS HH Brand New
8" Shugart 851 8° double sided refurbished & tested

shi M2894-63 8" double sided NEW
shi M2896-63-02U 8" DS slimline NEW

Dual cased dnves with integral power supply 2 Mb

HARD DISK DRIVES

End of line purchase scoop! Brand new NEC D2246 8" 85 Mbyte
drive with industry standard SMD interface, replaces Fujitsu
equivalent model. Full manual. Only £299.00 or 2 for !‘.555 00 (E)

3%" FUJI FK-309-26 20mb MFM I/F RFE £59.95(C
3%" CONNER CP3024 20 mb IDE I/F (or equiv )RFE £59.95(C
3%° CONNER CP3044 40mb IDE UF (or equiv.)RFE £69.00(C
3%" RODIME RO3057S 45mb SCS! UF (Mac & Acorn)  £69.00(C
3%" WESTERN DIGITAL 850mb IDE I/F Brand New  £185.00(C
5%" MINISCRIBE 3425 20mb MFM I/F (or equiv.) RFE  £49.95(C

5%° SEAGATE ST-238R 30 mb RLL IF Refurb £69.95(C
5%* CDC 94205-51 40mb HH MFM UF RFE tested £69.95/C
5%° HP 97548 850 Mb SCSI RFE tested £89.00(C

5% HP C3010 2 Gbyte SCS| differential RFE tested £195.00(C
8°  FUJITSU M2322K 160Mb SMD I/F RFE tested £195.00(E)
Hard disc controllers for MFM , IDE, SCSI, RLL etc. from £18.95

E AMAZING TELEBO

Converts your colour monitor into a8 QUALITY COLOUR TVt
: TV SOUND &

VIDEO TUNER

CABLE COMPATIBLE *

made by makers such as MICROVITEC, ATARI, SANYO, SONY,

As New - Used on film set for 1 week only!!
15" 0.28 SVGA 1024 x 768 res. colour monitors.
Swivel & tilt etc. Full 90 day gusrantee. £145.00 (E)

Surplus always
wanted for cash!

19" RACK CABINETS
Superb quality 6 foot 40U
Virtually New, Ultra Smart

Less than Half Price!
Top quality 19" rack cabinets made in UK by
Optlmn nclosurn Ltd. Units feature

d acrylic front door,
tull helgm lockable half louvered back door
and louvered removable side panels. Fully
adjustable internal fixing struts, ready punched
for any configuration of equipment mounting
plus ready mounted integral 12 way 13 amp
socket switched mains distribution stnp make
these racks some of the most versstile we
have ever sold. Racks may be stacked side by side and therefore
require onty two side panels to stand smg!y orin mulllple bays.
Overall dimensions are: 77%" H x 32%"* Order as:

OPT Rack 1 Complete with removable side panels £335.00 (G)
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OPT Rack 2 Rack, Less side paneis £225.00 (G)
| 32U - High Quality - All steel RakCab |
Made by E ft E Ltd to the hi spec,

rack features all stesl construction with removable
side, front and back doors. Front and back doors are "
2

hinged for easy access and all are lockable with
five secure 5 lever barrel locks. The front door i
is constructed of double walled steel with a

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

PHILIPS HCS35 (same st
colour monitor with both

zb as CMeeaa) nnumwely styled ;24;

style’ ked acrylic front panel to

enable status indicators to be seen through the
nel, yet remain unobtrusive. Internalty the vack E
eatures fully slotted reinforced vertical fixin
members lo |nk. the heaviest of 19" rac

Khz video Inputs via SCAR‘T ooclm and sepal
w'ﬁgval audio power am|

video monltoring /
to most colour cameras. Hm quality with many iealuves such as
front concealed flap controls, VCR correction button etc. Good
used ition - fully tested - guaranteed

Dimensions: W14° x H12%" x 15%" D.
PHIUPS HCS31 Ultra compact 9” colour video monitor with stan-
dard composite 15.625 Khz video input via SCART socket. Ideal
for alt monitoring / security applications. High quality, ex-equipment
fully tested & guaranteed (possible minor screen bums). In attrac.
tive square black plastic case measuring W10° x H10° x 13%" D.
240 V AC mans powered.

phono cks.

and speaker for lll asudio visual uses.

.nd Atari BBC eompulers ideal |or all
with di

Only £79.00 (o)

KME 10" 15M 10009 high defnition colour monitors with 0.28° dot
pitch. Superb clarity and modern styling. . ;
15.625 khz sync RGB video 3

analog and composite sync

i, Commodore Amiga, Acorng
Archimedes & BBC. Measures onty 13%" x 12° x
11°. Good used condition.

22" and 26" AV SPECIALS

Superbly mnde UK manu'nmuw PIL all sold state colour monnovs
video &

ble vertical fixing smns
(emu nvmllbls) are fwe punched for standard
‘cage nuts’. A mains distribution panel internal-
ty mounted to the bottom rear, provides 8 x IEC 3
pin Euro sockets and 1 x 13 amp 3 pin switched 5.
utility socket. Overall ventilation is provided by .
1u| louvered back door and double skinned top section
top and side louvres. The top panel may be removed for fiting
01 integral fans to the sub plate etc. Other features include: fited
castors and floor levelers, prepunched utility panel at lower rear for
cable / connector access etc. Supplied in excellent, slightly used
condition with keys. Colour Royal blue. Exlemal dimensions
mm=1625H x 635D x 603 W. ( 64" H x 25" D x 23%'
Sold at LESS than a third of makers price !!

A superb buy at only £195.00 )

Over 1000 racks - 19" 22" & 24" wide
3 to 44 U high. Available from stock !!
Call with your requirements.

TOUCH SCREEN SYSTEM

The ultimate in "Touch Screen Technology' made by the expe!
MicroTouch - but soid at a price below cost 1! System consists 01

teak style case. Perlect for Schools, Shops, Disco, Clubs, etc.In
EXCELLENT little used condition with full 90 day guarantee.

20"...£135 22"...£155 26"...£185(
SPECIAL INTEREST ITEMS

FA3445ETKL 14" Industrial spec SVGAmonitors £245
zxw-owoxw 400 Hz 3 phase power S0UICes - X Stock £PO,
1, Token ring base unit driver

S 20 port lobe modules
distribution panel 8228-23-5050N
AIM 501 Low distortion Oscillator 9Hz to 330Khz, IEEE
Trend DSA 274 Data Anal
Marconi 8310 Programmal

with G703(2M) 64 Vo
210 22 GHz sweep generator E;soo

rator & NP37!2A Error Detector

The TELEBOX is an attractive fully cased mains powered unit, con-
taining ail electronics ready to plug into a host of vides monitors

COMMODORE, PHILIPS, TATUNG, AMSTRAD efc. The

video output will also plug directly into most video recorders, allowme

reception of TV channels not normatly receivable on most

sion receivers® (TELEBOX MB). Push button controls on the front
panel allow reception of 8 fully tuneable ‘off air' UHF colour television

channels. TELEBOX MB covers virtually ail television frequencies

VHF and UHF including the HYPERBAND as used by most cable
TV operators. A composite video ou Fut is locatod on the rear panel

Ling Dynamics 2kW pri
Computer controlled 1
Keithley 590 CV capacitor / vonage analyser

Racal ICR40 dual 40 channel voice recorder system
Fiskers 45KVA 3 ph On Line UPS - New batts Dec.1995
1CI R5030UV34 Cleanline ultrasonic cleaning system
Mann Tally MT645 Hi i ‘

for direct connection to most makes o

video sy . For ibility - even for monitors with-
out sound - an integral 4 watt audio amplifier and low level Hi Fi

audio output are provided as standard.
TELEBOX ST for composite video input type monnou £36.95

TELEBOX STL as ST but fitted with lnt ral speal £39.50
TELEBOX MB Muttiband VHF/UHF/Cable/H evDancl tuner £69.95

For overseas PAL versions state 5.5 or 6 mHz sound spocmcanon
*For cable / hyperband reception Telebox MB shouid be

Intel SBC 486/133SE Multibus 486 system. BMb Ram
Zeta 3220-05 A0 4 pen HPGL fast drum plotters

) exposure control unit 1450
rds & Components List. SAE / CALL tPOA
Tr!o 0-18 vdc linear, metered 30 amp bench PSU. New
itsu M304 1R 600 LPM band printer

Fu Itsu M3041D 600 LPM printer with notwork interiace
Perkin Eimer 2998 In'ravod

Nikon HFX-11 (Ephij
Motorola VM|

10 a cable type service. Shipping code on all Teleboxe's is (B)
DC POWER SUPPLIES

Virtually every f,vpo of power
supply you can imagine.Over
10,000 Power Sup Ilos Ex Stock
Call for Info / lis

TELETEXT Doeodng Margin Meter
Andrews LARGE 3.1 m Satellite Dish + mount (For Voysgert) £950
Sekonic SD 150H 18 channel digital
TAYLOR HOBSON Tall
System Video 1152 PA
Test Lab - 2 mtr squue qunonsed acoustic test cabinets

NEW £650
Please clll for furfhar dcrnlls on the above items

50 PANCAKE 12-3.5 92x92x18 mm 12v DC

a fiat trar glass d panel measuring 29.5 x 23.5 cm
connected to an electronic controlier PCB. The controlier produces
a standard serlal RS232 or TTL output which continuously gives
simple serial data containing positional X & Y co-ordinates as to
where a finger is touehmg the panel - as the finger moves, the data
instantty changes. The X & Y information is given at an incredibie
matrix molullon of 1024 x 1024 positions over the entire screen
size ! A host of enables direct con-
nection to a PC for a Pgmd of apphcatms mcludntg‘oontrol pan-
els, pointing
computer un- "amed etc etc lmagme using your finger wnlh
'Windows', instead of a mouse H (a driver is indeed available !) The
lor this g product are only limited by your
mngmuonll COmpleie system ndudm% Controlier, Power Supply

ruum::':o'roucm:n::-uppon Ltk £145.00
and manusis for IBM compatidie PC's £29.95 RFE - Tested

£950 LOW COST RAM & CPU’S

HP8821A Dull ongummablo GPIB PSU 0O-7V 160 walts  £1800

swipe
HP6264 Rack mount variable o-zov @ 20A metered PSU
::%;31‘ AAD% to ZZH%zL four channel test s:l:m
1 pen high speed drum o
G+G B deal 95035C Precision lock in amp
View Eng. Mod 1200 computerised inspection system
rammabie vibration tosl system
x 560 mm X Y table & controlier :142:
£PO

INTEL "ABOVE' Memory Expansion Board. Full length PC-XT

and PC-AT compatible card with 2 Mbytes of mem on board.

Card is fully selectable for Expanded or Extended (2!

and above) memory. Full data and driver dlskl wE%! iod. RFE

Fully tested and guaranteed. Windows com 9.95(A1)
Iongt 8 bit memory upgrade cards for Pc AT XT expands

either 256k or 512k in 64k steps May llso be used to fill
n R above 640k DOS limit. F
Order aa: XT RAM UG. 256k. £34.95 or512k £39.95 (A1)

SIMM SPECIALS
1MB x 9 SIMM 9 chip 120ns Only £16.50 (A1)
1MBx9 SIMM 3 chip80ns £19.50 or 70ns  £22.95 (A1
1MBx9 SIMM 9 chip80ns £21.50 or 7o0ns £23.75 (A1
4 MB 70 ns 72 pin SIMM_-with parity- Only £85.00 (A1
INTEL 486-DX33 CPU £55.00 INTEL MX&CPU 25900 (A1)
FULL RANGE OF CO-PROCESSOR'S EX STOCK - CALL

50 FANS & BLOWERS
1250 g /€65

EPSON DO412 40x40x20 mm 12v DC

PAPST TYPE 612 60x60x25 mm 12v DC
MITSUBISHI MMF-DED12DL 60x80x25 mm 12v
MITSUBISHI MMF-08C 12DM 80x80x25 mm 12v
MITSUBISHI MMF-09B12DH 92x92x25 mm 12v

EX-EQUIP AC fans. ALL TESTED 120 x 120 x 38 mm spec
or240v £6.95. 80x80x38mm - 110 0r 240 v £S5
IMHOF B26 1900 rack mnt 3U x 19° Blower 110/240v NEW £79.95
Shipping on all fans (A). Blowers (B). 50,000 Fans Ex Stock CALL

Issue 13 of szsp&zy News now avallable - send large SAE - PACKED with bargains|
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DISTEL®

The Original
REE On line Database
info on 20,000 + stock kems!

Nofwood
LONDON SE19 3XF
- ELECTRONICS-
L U A pros for UK Mannd. UK cusomers 17 5% VAT 1 TOTAL ortramount. Mrium o £10. Bona P scoour s acospld o
Local Authorities - minimum
3
m notice. Orders subject 10 stock.

o Open Mon-Fri 8.00-5:30
Dept PE. 32 Biggin Way

Upper Norwood
summ Park SR Rdl Shtbm

ALL ‘B ENQUIRIES

0181679 4414

RETURNING SOON ! FAX 0181 679 1927
m £100 subject to 10 working wm A=£3.00, (A1)-£lm,
for 90 L e%nb:soba&u mysraoamadl: ;aﬁau\svmouw
ona
UsaxmluvohmTcpCﬁSHpvus muwxmmomms E&OE. 066



Electronics
Principles 3.

For Windows 3.1, ‘95 & NI.

Electronics Rinciples 3.0 now contains fifty-eight
Windows and an extended range of nearly 300
fully interactive analogue and digital electronics
topics and is currently used in hundreds of UK
and overseas schools & colleges to support
GCSE, Adlevel, BIEC, City & Guilds and university
foundation courses. Aso NVQ's and GNVYs

If you are looking for an easy and enjoyable | Where students are required fo have an
way of studying or improving your knowledge of | understanding of electronics principles.
electronics then this is the software for you.

mwmwwmuﬁcmw

Amphifie:r Power Efficioncy HEE
AC Power.
X
M  |C Senes.
- Repiesentation of @ Vokmeter. ;
Capaciance pler wuclan e A L Series.
Capacitors. = —— C Anmeter Reactive.
™ Inductance. htes defiecton /100pa Reactive
Indhuctors. ge o— +——MF—e C Ohmmeter vl
Impedance. 1! u
sl — " Loadng FPowe: 1
Communcation System A :
Signake. —————Volage 1ange. 100V :
Tuned Cacuts. W . Resnistance multiphe) Bm' % Ha ey " Power ‘ot I
L e e RN EEE | —
[ % |
O \ T
Vin = 2 Voltage . ~ |
ange  ypov i 7 :|
Common
i R 100pA Fsd
Gan (Av) o—-_ }— 1kOhms cod resistance Vokage range e
I
Vout = | - 100V
Cacutsions. | Topic Theow. | Copyto Cipbourd | ricect et | {_—I,,,,,,,,,,,, _
| L5 ]
Cokustions | TopicTheay. | CopyaPaue | i1 - |

M Start| WElechones Prrcipes 30|

Other titles available.
Electronics Toolbox 3.0 £19.95*

Presents commonly used electronics formulae and
routines in a way that makes calculations easy. Just select
the topic, 'pop’ in your values and find the resulit.
Mathematics Principles 3.0 £49.95*
Study or revise mathematics in what we believe is an
interesting and enjoyable way. Nearly two hundred topics,
including the GCSE syllabus with interactive, full colour
graphics to enable learning through doing'.

Electronics Principles 4.0 £99.95*

B ns

Inputs & outputs use electronics symbols.

Scientific notation avoided where possible to make
numbers & calculations meaningful.

Experiment with standard texttbook examples, even
check your homework!

Hundreds of electronics fomulae available for circuit
investigation.

Multi-user site licence for schools & colleges.
Produce OHP slides & student handouts.

Contains all of the extended version 3 and many more
digital and analogue topics. Plus: Microprocessor &
microcomputer operation, registers, arithmetic and logic
unit, ROM, RAM etc. Addressing modes and full
instruction set can be executed on the screen.

Complete Package just £49.95"

For more information, upgrades or software by retum.
Telephone ©01376) 514008.

EPT Educational Software. Pump House, Lockram Lane, Witham, Essex. UK. CM8 2B, TelfFax: 01376 514008.
E-Mail sdles@ eptsoft. demon.co.uk Web pages htip: /mwww.octacon. co.uk/ext/eptsoftware.him

* UK Please Add £2 per order for post & packing + VAL Make cheques payable to EPT Educational Software.
Swifch, Delta, Visa and Mastercard orders accepted - please give card number and expiry date.

OMERSEAS ORDERS: Add £2.50 postage for

Everyday Practical Electronics, April 1997

countries in the EEC. Outside EEC add £3.50 for aimnail postage.
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Schematic capture, Autorouting &

&S e N NEW PLUG IN AUTOROUTER
SR 3.6 Designer  £149* i

Take a look at Qui
£149" you get easy o |
placement, parts-
1 or 2 layers, dasign & L
over 260 symbols.

A ﬁ

2D

ner and you might be surprised! For just
design (automatic junction

. fick" schematic capture, autorouting on
Nvity checking and a starter pack of

SMARTRoute is a new 32-bit autorouter from Quickroute

Systems rated in ' category A' by Electronics World (Nov

& R 3.6 PRO+ £390* : Q:;) SMARTRoute plugsgs?rg/ight into Quickroute 3.6 (
. automatically updating Quickroute' s menus with new

For those needing morepdtﬁ more features there is Quickroute 3.6 N feqtures and tools
PRO+. For just £399 you get muﬂ-meet schematic capture, 1 to 8 layer - ;
autorouting, net-list import/expor, finks to simulators, CAD/CAM file expo VI (PN CR NNl E el \7=Yelols IREE T ploRelleleliialay
Gerber import/viewing, DXF WMF & SPICE file export, copper fill, advane . which works hard to find the best route even on single
connectivity checking with automatic updating of a PCB from a schamaiie sided PCB' s. SMARTRoute allows you to assign different
the basic set of over 260 symbols and library pack 1 which includesa- algorithms, design rules, track & via sizes, layers used, etc
further 184 symbols. More symbols are available in additionat library phcks fo groups of nets for total flexibity. SMARTRoute 1.0 costs
available separately N just £149°

Prices are Quickroute 3.6 Designer £149, Quickroute 3.6 PRO+ £399,
SMARTRoute 1.0 £149.00, Library Packs £39 each. *Post & Packing per
item is £6 (UK), £8 (Europe) and £12 (World). V.A.T must be added to the total.

R - Tel 0161 476 0202 Fax 0161 476 0505 e

Quickroute Systems Ltd. Regent House Heaton Lane Stockport SK4 1BS U.K.

QUICKROUTE WWW: www.quickroute.co.uk EMail: info@quicksys.demon.co.uk

- e - 4
ot -
- > I TR & e

my

Prices and specifications subject to change without notice. All rade marks are acknowledged & respected. All products sold subject to our standard terms & conditions (available on request).



SURVEILLANCE

PROF

ISSIONAL QUALITY KITS

No. 1 for Kits

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

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

UTX Ultra-miniature Room Transmitter

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

Best-selling micro-miniature Room Transmitter. Just 17mm x 17mm including mic.
3V-12V operation. 1000m range.... £13.45
STX High-performance Room Transmitter

High performance transmitter with a buffered output stage for greater stability and
range. Measures 22mm x 22m, inciuding mic. 6V-12V operation, 1500m range. £15.45
VT500 High-power Room Transmitter

Powerful 250mW output providing excellent range and performance
Size 20mm x 40mm. 9V-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. £19.45
HVX400 Mains Powered Room Transmitter
Connects directly to 240V A.C. 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 SCOM decoder
connected to the receiver. Size 20mm x 67mm. 9V operation. 1000m range...... £22.95
SCLX Subcarrier Telephone Transmitter

Connects to telephone fine anywhere, requires no batteries. Output scrambled so
requires SCOM connected to receiver. Size 32mm x 37mm. 1000m range. £23.95
SCDM Subcarrier Decoder Unit for SCRX

Connects to receiver earphone socket and provides decoded audio outpul to
headphones. Size 32mm x 70mm. 9V-12V operation.. £22.95

ATR2 Micro-Size Telephone Recording Interface

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

£16.45

£19.45

* %k Specials *x*x

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 d.il. switches on both boards set your own unique

security code. TX size 45mm x 45mm. RX size 35mmx 90mm. Both 9V

operation. Range up to 200m.

Complete System (2 kits) £50.95

Individual Transmitter OLTX £19.95

Individual Receiver DLRX £37.95

MRX-1 Hi-Fi Micro Broadcaster

Not technically a surveillance device but a great idea! Connects to the

headphone output of your Hi-Fi, tape or CD and transmits Hi-Fl quality to a

nearby radio. Listen to your farvourite music anywhere around the house,

% arden, in the bath or in the garage and you don't have to put up with lhe
J's choice and boring waffle.

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

DerT. EE

SUMA
DESIGNS
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THE WoRKsHoOPS, 95 MAIN ROAD,
BAXTERLEY, NEAR ATHERSTONE,

WARWICKSHIRE CV9 2LE
VISITORS STRICTLY BY APPOINTMENT ONLY

UTLX Ultra-miniature Telephone Transmitter

Smallest telephone transmitter kit available. Incredible size of 10mm x 20mm!
Connects 1o line (anywhere) and switches on and off with phone use

All conversation transmitted. Powered from line. 500m range

TLX 700 Micro-miniature Telephone Transmitter

Best-selling telephone transmitter. Being 20mm x 20mm it is easier to assemble
than UTLX. Connects to line (anywhere) and switches on and off with phone use
Alt conversations transmitted. Powered from line. 1000m range £13.45

STLX High-performance Telephone Transmitter
High performance transmitter with buffered output stage prowiding excelient 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 continuous stream of audio pulses with variable tone and rate. Ideal for
signalling or tracking purposes. High power output giving range up to 3000m

Size 25mm x 63mm. 9V operation. . £22.95

CD400 Pocket Bug Detector/Locator

LED and piezo bleeper puise slowly, rate of pulse and pitch of tone increase as you
approach signal. Gain control aliows pinpointing of source

Size 45mm x 54mm. 9V operation .£30.95

CD600 Professional Bug Detector/Locator

Mutticolour readout of signal strength with variable rate bleeper and variable sensitivity
used to detect and locate hidden transmitters. Switch to AUDIO CONFORM mode to
distinguish between localised bug transmission and normal legitimate signals such as
pagers, cellular, taxis etc. Size 70mm x 100mm. 9V operation £50.95

QTX180 Crystal Controlied Room Transmitter
Narrow band FM transmitter for the ultimate in privacy. Operates on 180MHz and
requires the use of a scanner receiver or our QRX180 kit {see catalogue)
Size 20mm x 67mm. 9V operation. 1000m range

QLX180 Crystal Controlled Telephone Transmitter
As per QT X180 but connects to telephone fine to monitor both sides of conversations.
20mm x 67mm. 9V operation. 1000m range £40.

QSX180 Line Powered Crystal Controlled Phone Transmitter
As per QLX180 but draws power requirements from line. No batteries required
Size 32mm x 37mm. Range 500m .£35.95

QRX 180 Crystal Controlled FM Receiver
For monitoring any of the ‘Q" range transmitters. High sensitivity unit. All RF section

supplied as pre-built and aligned module ready to connect on board so no difficulty
setting up. Qutput to headphones. 60mm x 75mm. 9V operation £60.95

£15.95

.£16.45

£40.95

A build-up service is available on all our kits if required.

UK customers please send cheques, POs or registered cash. Please add
£1.50 per order for P&P. Goods despatched ASAP allowing for cheque
clearance. Overseas customers send Sterling Bank Draft and add £5.00
per order for shipment. Credit card orders weicomed on 01827 714476.

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

Tel/Fax:
01827 714476
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Runs on any PC running Windows 3.1, Windows 95 or
Windows NT with a minimum 2MB RAM
Will work with any Windows supported printer and monitor

EEENC=D

Amex/Access/DeTtaNisa

PCB Designer

For Windows 3.1, ‘95 or NT

Internet =
4 Visit our WWW site at www.niche.co.uk for more information
and a working demo. The demo is also available via anonymous FTP

x from ftp.demon.co.uk in the dir /pub/ibmpc/win3/apps/pcbdemo/ as
| pcbdemo.zip. Internet e-mail pcb@niche.demon.co.uk.

o _=l=]|e shiey

v Produce Single or Double sided PCBs.

Looking for the prl:t;e?
It's just £49.00 all inclusive!

...no VAT...no postage...
...no additional charges for

e

overseas orders. Ch |V Print out to any Windows supported printer.
|v Toolbar for rapid access to commonly
Dealers and distributors wanted. € used components.

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

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

v'SMT pads and other pad shapes.

_ |vPrints at the resolution of your printer, much
B & higher than the screen shot shown here.

, m ..4 ~l4
Niche Software (UK)

(e 4

Available in South Africa from JANCA Enterprises, PO Box 32131, 9317 Fichardtpark at R299,00

. Greenweld has been established
GREENWELD for 23 years specialising in buying

el Surplus job lots of Electronic
Components and Finished Goods

We also keep a wide range of new stock regular lines. Why
not request our 1997 Catalogue and latest Supplement
- hoth absolutely FREE!

BECOME A BARGAIN LIST SUBSCRIBER TO SEE WHAT'S
ON OFFER BEFORE [T'S ADVERTISED GENERALLY

Standard Bargain List Subscription

For just £6.00 awear UK/BFPO (£10.00 overseas), we'll send you The
Greenweld Guardian every month. With this newsletter comes our
latest Bargain List giving details of new surplus products available and
details of new lines being stocked. Each issue is supplied with a
personalised Order Form and details of exclusive offers available to
Subscribers only.

1997 CATALOGUE oUT Now!

Greenweld - 27D Park Road
Southampton - SO15 3UQ

Gold Bargain List Subscription

For just £12.00 a year (£20.00 overseas) the GOLD Subscriber category

offers the following advantages:

0 The Greenweld Guardian and latest Bargain List every
month, together with any brochures or fliers from our suppliers

O A REDUCED POSTAGE RATE of £1.50 (normally £3.00) for all
orders (UK only) and a reply paid envelope

0 5% DISCOUNT on all regular Catalogue and Bargain List items

So Don‘t Miss Out - Subscribe Today!

TELEPHONE: 01703 236363

FAX: 01703 236307
INTERNET: http://www.herald.co.uk/clients/G/
Greenweld/greenweld.html

Our stores (over 10.000 sq. ft) have
enormous stocks. We are open 800
am - 530 pm Monday to Saturday
Come and see us!

=

SWITCHY ]
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r Learning and Skillpdating

PIC Microcontrollers Specifically designod for distance learning this system comes
complete with hardware, software, training and reference manuats, psu, leads etc As used
in Colleges and Universities, now available to the pubhic Only £99 00 (Other versions
coming soon' cah for details),

Switch Mode Power Supplies You've heard aboul them, now learn how they work
Complete with training and parts/pcbs to aliow you to construct 3 different lypes, plus a
multy compartment storage case Only £49.00

Analogue to Digrtat Convertors This practical system allows you to understand how A/Ds
work Also covers D/A conversion It has a computer interface 5o it ¢can be used to make a
PC based oscilloscope/data logger etc (software examples included) Only £29.00

Computer Control’ Learn how to control and monitor external devices using your computer.
Complete system includes hardware and simple, but powerful, programming language. Ideal
for modellers and experimenters Only £49.00

Logic Trainer' Ideal for learning about how logic works, covers all gates, bistables etc.
Complete with experimenters manuat and steady hand game assembly instructions. Really
get ahead with your College or School work, ideat for National Curricutum/BTEC/GNVQs.
Only £19:00

Experimentation and Design tools

Logic Analyser: Low cost but fast (40Mhz capture). 1deal for experienters and hobbyists.
This ts & full spec 8 bit unit and comes complete with hardware, software, manual etc.
Amazingly low cost of £99:00. Faster, meaner and moodier versions available - please call.

Programmers and emulators: Universal Eprom, PIC, 51 Series - all full spec, tough,
professional units with ZIFs. Complete with hardware, software. manusis etc. from £99:00.

PIC dm'/elopmenl system. Get your project going quickly without the usual design tools’
incompatibility problems. Works with all 16C6x, 16CTx and 16C8x processors Includes
Programmer, prototyping board, development software, manuals etc. £99:00

51 Series D top t: Very sopt and easy to use. Complete with In Circuit
Emulation, Programmer, Deveiopment Software, Manuals etc. £149:00

Power Supply: Suitable for all of our systems This is a 15 v @ 500mA, professional unit,
stringently safety tested and CE marked. Only £12:00.

Also Available: Test Systems, ‘Scopes, Meters, Tools, Books, Kits, Chips etc. All at lower

prices than you'li find eisewhere. Free catalogue avaiiable on request.

Prices do not include VAT or carriage (£3 normalty, free on orders over £30)
All Major Credit Cards Accepted

Kanda Systems Limited, Unit 11 Glanyravon Enterpnse Park, Aberystwyth, SY23 922,

Tel: 01974 282570 (Sales). K a n d a

01974 282670 (Technicat).
Fax: 01974 282356.
BESA Member - Made in the UK

Emall: Sales@Kanda-Systems.com.

BTEC approved
TUTOR supported

NA T 1T O N AL

COLLEGE OF

TECHNOLOGY
DISTANCE
M Courses to suit beginners

LEARNING COURSES in:

Analogue and Digital Electronic

Circuits, Fibres & Opto-Electronics

Programmable Logic Controllers
and those wishing to update

Mechanics and Mechanisms

their knowledge and practical skills

Bl Courses are delivered to the student
as self-contained kits

Bl No travelling or college attendance
is required

B Learning is at your own pace

For information contact:

NCT Enterprises

Barnfield Technology Centre

Enterprise Way, Luton LU3 4BU

Telephone 01582 569757 ¢« Fax 01582 492928

Everyday Practical Electronics, April 1997

SR U A
M_:lj

PN TRy
SOTION,

FR!! 32 page colour
OMPUTER CATALOGYS

32 page full colour
Computer Equipment Catalogue

with the Winter 96/97 Cirkit Catalogue

The Winter 96/97 Edition brings you:

P> Even further additions to the Computer section
extending our range of PC components and
accessories at unbeatable prices.

W|N! a 28,800 Fax Modem in our easy to enter
competition, .

100’s of new products including; Books, Connectors,
Entertainment, Test Equipment and Tools.

New Speakers, Mixers and In-Car
Amplifiers in the Entertainment
section.

P> £25 worth discount vouchers.

P> 248 Page main Catalogue, plus 32 Page full
Colour Computer Catalogue, incorporating 24
Sections and over 4000 Products from some of the
Worlds Finest Manufacturers.

P> Available at WH Smith, John Menzies and most
large newsagents, or directly from Cirkit.

P Get your copy today!

Cirkit Distribution Ltd

Park Lane - Broxbourne - Hertfordshire - EN10 7NQ
Tel: 01992 448899 - Fax: 01992 471314
Email:mailorder@cirkit.co.uk
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Tel 01283 565435 Fax 546932

GENT

ELECTRONII

C S LTD

EE178 135 Hunter Street, Burton-on-Trent, Staffs. DE14 2ST

L ]
VISA
|

E-mail: 106363,2245@compuserve.com r
Homepage: http://ourworld.compuserve.com/homepages/Magenta
All Prices include V.A.T. Add £3.00 per order p&p (]

MAIL ORDER ONLY ® CALLERS BY APPOINTMENT

- ======—-

EPE MICROCONTROLLER! WINDICATOR

Pl. TREASURE HUNTER!

! The latest MAGENTA DESIGN - highly
stable & sensitive - with MC control
1 of all timing functions and advanced |

1 head. Mainspower unit £5.99 extra.

A novel wind speed indicator with LED readout. Kit comes 1 2n innovative and exciting
I complete with sensor cups, and weatherproof sensing

FSPACEWRITER 4 \ -l
| e andyour mestage appenrs. T |

1 up to 16 digits long. Comes pre-loade

Programmable to hold any message ‘E;:,
d
with “MERRY XMAS”. Kit includes 7}'

1 pulse separation techniques.
| ® New circuit design 1994
1 @ High stability

1 drift cancelling
1 @ Easy to build

1 &use

1 ® No ground

| effect, works
in seawater

DUAL OUTPUT TENS UNIT
As featured in this issue.

1

l

1

1

1

1

1 Magenta have prepared a FULL KIT for this
1 excellent new project. All components, PCB,
1 hardware and electrodes are included.

1 Designed for simple assembly and testing and
1

1

l

l

1

1

1

@ Detects gold, gn ) X
providing high level dual output drive.

silver, ferrous &

non-ferrous

metals

1 @ Efficient quartz controlled
microcontroller pulse generation.

KIT 866.... Full kit including four electrodes £32.90
1000V & 500V INSULATION

PCB, all components & tube plus
1 instructions for message loading.

(KIT 849, £16.99 "

12V EPROM ERASE

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

KIT 790.......cconeeemenennnene £28.51
INSULATION TESTER

A reliable and neat electronic tester which checks
insulation resistance of wiring and appliances
etc., at 500 Volts. The unit is battery powered,
simple and safe to op Leak i of
up to 100 Megohms can be read easily. A very

B B TESTER popular college project.
@ Full kit with headph & all
B Superb new design. Regulated KIT 444 .cmmvirsssiivenne. £22.37
LK 84T o £63:95 ) ccaie ‘meter, compact csse. SUPER BAT DETECTOR

o N e - R 200 M hms.
DIGITAL LCD THERMOSTAT i e
A versatile thermostat using a thermistor probe
and having an |.c.d. display. MINNMAX memories,

Kit includes wound coil, cut-out
case, meter scale, PCB & ALL

1 WATT O/P {
BUILT IN SPEAKER' {
COMPACT CASE

~10 to 110 degrees Celsius, or can be set to components.
el ey M KIT 848......ccooon....... £32.95 20kHz-140kHz =

lower switching temperatures allow close control,

or alternatively allow a wide ‘dead band’ to be set
which can result in substantial energy savings when
used with domestic hot water systems. Ideal for
greenhouse ventilation or heating control, aquaria,
home brewing, etc. Mains powered, 10A SPCO
Relay output. Punched and printed case,

MOSFET MkIl VARIABLE BENCH
POWER SUPPLY 0-25V 2-5A.

Based on our Mk1 design and

KIT 84T ccoorerereceeeee £29.95 DI hod i cvtenin
PORTABLE ULTRASONIC pre-regulator for much higher

efficiency. Panel meters indi-

PEsT SCARER cate Volts and Amps. Fully

A powerful 23kHz ultrasound generator in a com- N

pact hand-held case. MOSFET output drives a variable down to zero.

arspec'.:l";"’gd "m;f:‘r'"w ""’"s"weep. gf:‘mn"c': Toroidal mains transformer.
it n | 8 ing freque H .

output is designed to give maximum output with- K'! includes punched and

out any special setting up. printed case and all parts. As

KIT 842 £22.56 featured in April 1994 EPE. An
KIT842......cccvuveunnennn.e. 90 oesential piece of equipment.
I?A'ST'EQL CAPACITANCE KIT 845.............. £64.95

ULTRASONIC PEsT SCARER ‘

Keep pets/pests away from newly
sown areas, fruit, vegetable and

A really professional looking project. Kit is sup-
plied with a punched and printed front panel,
case, p.c.b. and all components, Quanz con-
trolled accuracy of 1%. Large clear 5-digit display
and high speed operation, Ideal for beginners

NEW DESIGN WITH 40kHz MIC.
A new circuit using a ‘full bridge’ audio amplifier
i.c., internal speaker, and headphone/tape socket.
The latest sensitive transducer, and ‘double
balanced mixer’ give a stable, high peformance
superheterodyne design.

KIT 861 £24.99

E.E. TREASURE HUNTER
Pl. METAL DETECTOR
MKI
Magenta’s highly
*developed &
acclaimed design.
Quartz crystal
controlled circuit
MOSFET coil drive.
D.C. coupled
amplification
Full kit includes

as the uf, nF and pF ranges give clear un-
ambiguous read out of marked and unmarked
capacitors from a few pF up to thousands of nF.

'SUPER ACOUSTIC PROBE

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

@ KIT INCLUDES ALL

PCB, handle
- ® KIT INC:
S coil, HEADPHONES
® EFFICIENT
CMOS DESIGN
@ POWERFUL COIL
DRIVE

COMPONENTS, PCB & CASE
@ EFFICIENT 100V

® DETECTS FERROUS AND
NON-FERROUS METAL - GOLD,

Our very popular project - now with ready built
probe assembly and diecast box, Picks up vibra-

tions amplifies, and drives headphones. Sounds TRANSDUCER OUTPUT ® UP TO 4 METRES SILVER, COPPER ETC.

i 5 hes, h

Can b hoard cloarly. Useful for mechaics. n ® COMPLETELY INAUDIBLE  RANGE @ 190mm SEARCH COIL

:'S';Z‘Ie;i; ongineers and nosey parkers! A very  TO HUMANS ® LOW CURRENT DRAIN @ NO ‘GROUND EFFECT’

KIT 865..........cccuu........ £29.95 KIT 812....uuieiiieiiieiiiiiiieeeeeee e eeeeseaes £14.81 KIT815..ccccevvveviviiinnnnen, £45.95

DOLBY PRO-LOGIC DECODER
Experience the delight of SURROUND SOUND in your awn m

home. This project brings full Genuine PRO-LOGIC surround
sound to you at a fantastic price. The circuit meets all *Dolby PRO - LOGIC
specifications, with “Stereo™, “3-Stereo" and “Surround Sound" selections.
For minimum cost the “Short Form Kit" is ideal. This is complete
. except for the case and power transformer. It includes the switches,
sockets, and pots, and is ideal for building into a custom set-up with
pre-amp and power-amp modules, where power is available.
The alternative “Full Kit" gives the best value option. With a printed
front panel, punched rear panel, power transformer and mains lead and black brushed
aluminium knobs. This kit produces a complete stand-alone decoder that can be used with any

audio. Short Form KIT, Kit Ref: 858 £99.00
Kit with case and transformer, Kit Ref: 869 £124.99 |

DC Motor/Gearboxes

Our Popular and Versatile DC motor/Gearbox
sets. Ideal for Models, Robots, Buggies

etc. 1:5 to 4-5V Multi ratio gearbox 2
gives wide range of speeds. S _/,"
LARGE TYPE - MGL £6.95 a %
SMALL - MGS - £4.77 ¥

( “

Stepping Motors

MD38...Mini 48 step...£8.65 é“?m?'i"
MD35...Std 48 step...£12.98 4'<")
MD200...200 step...£16.80 '
MD24...Large 200 step...£22.95

‘DOLBY and the double-D symbol are trademarks.
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SIMPLE PIC PROGRAMMER SUPER PIC PROGRAMMER

INCREDIBLE LOW Kit 857 £12.99 | | ¢ READS, PROGRAMS, AND VERIFIES
PRICE! =—————|| ¢ WINDOWS™ SOFTWARE
INCLUDES 1-PIC16C84 CHIP Power Supply £3.99 | | e PIC16C6X, 7X, AND 8X
ESELVEV&F-‘S IEIERK(')%:EEQQIONAL EXTRA CHIPS: e USES ANY PC PARALLEL PORT
‘ PIC 16C84 £7.36 | | @« USES STANDARD MICROCHIP e HEX FILES
ECIBOARDIBNSTIRUCTIONS e OPTIONAL DISASSEMBLER SOFTWARE (EXTRA)
Based on the design in February ‘96 EPE article, e PCB, LEAD, ALL COMPONENTS, TURNED PIN
Magenta have made a proper PCB and kit for this SOCKETS FOR 18, 28, AND 40 PIN ICs.
project. PCB has reset’ switch, Program switch, 5V
regulator and test L.E.D.s. There are also extra '
connection points for access to all A and B port pins. er:Sg’;a:ﬁg’\?ElAlLED Kit 862 £29'99
SUPERB PRODUCT AT AN Power Supply £3.99
| PIC16C84 LCD DISPLAY DRIVER [H sy

INCLUDES 1-PIC16C84 i
WITH DEMO PROGRAM Kit 860 £—-1 7'99

SOFTWARE DISK, PCB, il PIC STEPPING MOTOR DRIVER

INSTRUCTIONS AND | £ "PROGRAM SOURCE INCLUDES: PCB, Kit 863 £18.99 &e

16-CHARACTER 2-LINE | cODE SUPPLIED - DEVELOP | | PIC16C84 WITH

LCD DISPLAY YOUR OWN APPLICATION! DEMO PROGRAM. | Fy|L SOURCE CODE SUPPLIED.
. . SOFTWARE DISK. | ALSO USE FOR DRIVING OTHER
Another super PIC project from Magenta. Supplied INSTRUCTIONS POWER DEVICES e.g. SOLENOIDS
with PCB, industry standard 2-LINE x 16-character AND MOTOR = -
display, data, all components, and software to include Another NEW Magenta PIC project. Drives any 4-phase unipolar
in your own programs. Ideal develpment base for motor — up to 24V and 1A. Kit includes all components and 48 step
meters, terminals, calculators, counters, timers — Just motor. Chip is pre-programmed with demo software, then write your
waiting for your application! own, and re-program the same chip! Circuit accepts inputs from
oo . . switches etc and drives motor in response. Also runs standard demo
* Chip is pre-programmed with demo display % sequence from memory.

% WITH OPERATING

PROGRAMMING, AND

CROSS ASSEMBLER
SOFTWARE.

PIC16C84 MAINS POWER 4-CHANNEL || PIC16C5X
CONTROLLER & LIGHT CHASER INCIRCUIT .

e WITH PROGRAMMED 16C84 AND DISK WITH | onLINE MONITOR.

SOURCE CODE IN MPASM [yow features full The easiest way to get RL:\":\‘SYVggH
® ZERO VOLT SWITCHING - |4-channel chaser software| | started. Allows single : '

10 CHASE PATTERNS on DISK and Z‘,eplp'"‘g thtLOU.Q': proglgrarr!st— 3

re-programme isplaying the internal registers =Y

® OPTO ISOLATED g|c1%c§48ch;p, gasny and driving the 1/O pins. Software '\ ° oy [ -
® 4 X 3 KEYPAD CONTROL re-programmed for your and hardware can be developed A, \
e SPEED CONTROL POT. own applications. and tested together. Programs 3
e HARD FIRED TRIACS Software source code is 16C54, 5, 6, & 7 chips. Full featured. ~ b
® 4 CHANNELS @5 AMPS fully ‘commented’ so that || software runs under DOS at high speed K P(S:EFEIA‘\[L)S

. it can be followed easily. . Power X
Kit 855 £39.95 o1 oromren appLications | Kit 863 £99.00 Supply £8.99 2!.3&‘;2‘3:38

DEVELOPMENT AND e FULL 8MHz 68000 16-8IT DATA BUS
68000 TRAINING KIT

e EXPANDABLE - PIT OPTION 68230
- e FULL MANUAL PLUS DATA
e USED WORLDWIDE IN SCHOOLS :
COLLEGES & UNIVERSITIES

o SUPER LOW PRICE:
KIT 601........... £69.95
e DOUBLE EUROCARD, 2 SERIAL PORTS
o NOW WITH EXPANDED RAM & ROM

R EXTRAS: 9-way PC. lead £6.99
- ® FULL FEATURED MONITOR & LINE ASSEMBLER  © ;

: £ 25-way PC. lead £6.99
IN ROM TR Case - black bottom, clear lid - £5.99
CROSS-ASSEMBLER AND COMMS SOFTWARE DISK ¢ PSU +5v, +12V, —12v £12.99

Mini-Lab & Micro Lab
Electronics Teach-In 7

As featured in EPE and now published as Teach-In 7. All parts
are supplied by Magenta. Teach-In 7 is £3.95 from us or EPE
Full Mini Lab Kit - £119.95 - Power supply extra - £22.55

Full Micro Lab Kit - £155.95 Built Micro Lab - £189.95

All prices 4
include VAT.
Add £3.00 p&p.

Tel: 01283 565435 Fax: 01283 546932 E-mail: 106363,2245@compuserve.com
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L. ) ADMIIZAA £355 TDAZ6IIA £188 OA200 10.56 ADI49 £1.67 BC393 £0.73 BFI85 £0.58
Szl ADMARSIN £297 TDAIM22A £168 OA202 £0.29 ADI6I £0.92 BC413C £0.13 13F194 £0.31
&= ADM690AN £5.13 TED37I8DP £503 Zenens 271033V ADI62 £0.92 BCH4I £040 BF194B £0.19
;0 ADMG9IAN £6.48 TEASIIS  £3.H  400mW £0.08 BCIO0” £0.16 BC461 £046 BF195 £0.19
EO ADM69SAN £648 TLOGICP  £035 13W £0.14 BC107B £0.17 BC463 £0.29 BF243 £0.35
F ADMG9IAN £358 TLO62CP  £0.60 Bridge Rectifies  BCIOK £0.14 BC4TR £0.32 BF244B £0.40
@iy CATAICE  £026 TLOGICN  £0.72 [oafeoy . 'tol9 BCIOKB £0.16 BC479 £0.32 BF244C £0.38
S (AT4ICE €039 Ti07ICP  £048 | 3a 300y go20 BCIORC £0.15 BC490 £023 BF257 £0.33
= (Al £037 TLOTXCP  £040 ;5% joov  f032 BCIO9 £0.17 BC516 £0.22 BF259 £0.33
SO SAls €116 TLOTACN  £00 15 soov (033 BC109C £0.19 BCS17 £0.17 BF337 £0.30
=5 calowe 1073 TLOR) £033 ['Sagoov 037 BCII4 £0.19 BCS27 £0.20 BF35S £0.38
< CAJJOE  £098 TLOSICP  £033 |34 yjn~ g3y BCHS €041 BCSR £0.20 BF123 £0.13
wi= CAJMOE 051 TLOKICN  £050 3350y o3¢ BCING £0.41 BCS3T £0.20 BF451 £0.19
&7 CANBE 122 TLIMCN  flde 100V oo BCIIS £0.41 BCS46H £0.08 BF459 £033
7% CA3M0E  £112 TLIT0SACP £162 3aepov  f033 BCI32 £0.36 BC 546C £0.08 BF469 £0.36
T DGICH  £153 TLCT £0.54 &4 200\ f070 BCI3Y £036 B(S478 £0.09 BFX29 £0.29
Z DG2I2C) €135 TLC2N? £088 oA KOOV  f0.59 BCIIS £0.36 BC347C £0.09 BFXR4 £0.31
& DGHIDI  £311 TMPOIFP  £560 1oa s00v  £139 BCI40 £0.25 BCS48C £0.08 RFX85 £032
@& EL2030CN  £567 ULN20O3  £052 544 300v £l 68 BCI4I £0.27 BCS49C £0.10 BFY'S0 £0.30
Zg I £295 ULN2GMA  £048 334 goov  £1o BCI42 £0.31 BCSS0C £0.10 BFYS5) £0.25
@2 ICLT61IDCP £106 ULN2803  £0.90 1o 0 BC143 £0.34 BCS56A £0.08 BIYS2 £0.28
0O L7621 £170 ULN2803A  £1.64 CI&"BM £0.36 BC 149 £0.21 BC5S7B £0.08 BS107 £0.21
PO s Bl XRdker I roiaaa 030 BRI 08 BESIC 008 pewes 13
1000 Series 231C Series 74LS47 £0.58 ICM7556  £098 ZN414Z grie TICI6D — £0.66 pejsg £0.17 BCSS9C £0.08 BUI26 £132
1060 £0.17 73HC00 €020 74851 £0.24 L165V £398 ZN4I6E  £1.99 TIC126D  £0.77 gey6p €028 BCS560A £0.09 BU205 £1.41
4001 £0.18 74HCO2 £0.31 741873 £0.40 L272M £1.86 ZNI0O34E £3.11  Triacs N BCI70 £0.16 BC560B £0.09 BL208A £1.24
4002 £0.17 74HC03 £021 741S73 £0.32 L293E £435 EPROM"s Z0105DA £0.42 BCI170B £0.16 BC637 £0.21 BU326A £1.40
1006 £0.40 74HC04 £077 740875 £030 L297 £6.37 2716 £4.74 TIC206D £0.65 BC17| £0.11 BC638 £0.21 BUSG0 £1.51
4007 £0.1% 74HCO8 €021 74157 £0.25 L1298 £699 3732 £184 TIC226D £0.94 BCI7IB £0.16 BC639 £021 BU SORA £0.98
4008 £023 74HCIO €016 74LSK3 £0.31 L6219 £4.48 2764.25 £4.20 BTA0R-600B £0.99 BC172 £0.13 B(640 €021 BUSORD £1.44
1009 £0.19 74HCII £0.20 741 SKS £0.35 LF34IN £0.46  27C64-25 £344 TIC236D £0.96 BC172B £0.13 BCY70 £0.22 BLS26 £1.74
o £0.23 74HC4 £0.22 TILSK6 £0.20 LFISIN £0.43  27C010 £5.74  Diac. Si. Switch BC177 £0.18 BCY7I £0.20 BLH06 £1.06
4011 £020 74HC20 £0.28  741.590 £048 LF353N £0.42 27128-20  £408 DB3 32V £0.20 BCI78 £0.18 BCYT2 £0.20 BUTI1A £1.30
3012 £0 16 74HC2? £0.16  74LS92 £0.35 LF356 £0.84 27C128-20 £408 BRY39 £1.30 BCL19 £0.18 BD124P £6.86 BUTIIAF £1.30
1013 £0.19 74HC30 £022 741893 £0.32 LM301A £0.25 27256.20 £485 Transistory BC179A £0.17 BDI135 £0.21 BUX84 £0.78
4014 £0.30 74HC3? £0.21 741S107 £0.23 LM308N £0.58 27C256-20 £3.68 2INI613 BC182 £0.11 BDI36 £0.21 IRFS40 £1.26
015 £0.24 74HC42 £025 74LS109 £0.21 LM3IIN-8  £032 37Cs12 £3.42 N|1711 BCI®2A £0.11 BDI37 £0.23 IRF740 £1.80
4016 £030 74HCT3 £030 74LS1I2 £0.34 LM3I1R £0.98 b INIR93 BCI828 £0.12 BDI38 £0.22 MJ2501 £1.60
1017 £0.39 74HC73 £0.23 74LSI13 £0.21 LM3ION-14 £0.90 4ic41s £1.90 2N22i8A g BCIR2L £0.08 BDI39 £0.25 MJ3001 £1.50
4018 £0.27 74UCTS £0. 74LS114 £0.21 LM324 £0.24 (17610 £1.53 7N7w|9,\ B(‘l82LB £0.08 BDI40 £0.25 MJI10LS £2.45
4019 £0.48 74HCT6 £020 74LS122 £0.31 LM335Z L182 (aet 10 €316 32 18 BCI83 £0.08 BDISOC £0.82 \MJ11016 £2.56
3020 £0.36 74HC8S £024 7415123 £0.31 LM339N £024 4195610 £330 2N2646 BC183L £0.08 BDI65S £0.42 MJEIS0 £0.40
3021 £0.31 74HCS6 £0.32 74LSI125 £0.27 LM348N £031 (335610 £122 IN29O4A BCI83LB £0.08 BDI66 £035 MJIL350 £0.48
4022 £0.32 74HC107 £0.40 T4LS126 £0.25 [ M3S8N £027 5110008 £8.54 2N290SA BCi84 £0.08 BDI87 £0 39 MPSAOQS £0.14
4023 £0.16 74HC123 £033 7418132 £0.2] LM37” £2.57 3142568 £6.80 2IN2907 BC184L £0.08 BD20I £040 MPSAOL £0 12
4023 £0.32 74HC125 £023 7418133 £0.36 LM38ON £0.88 DC : IN3907A BC186 £0 33 BD202 £040 MPSAL3 £0.12
3035 £015 74HC1%  £0.46 T4LS136 £023 LM3BIN £2.64 r\)': :"".""{‘ IN3926' BC204C £0.72 8D203 £0.40 MPSA42 £0.17
4006 £0.78 74HC132 £0.37 74LSI138 £0.40 LM386 £0.79 A;):’O.x g '222 & 2N3053 BC2068 £0.72 BD04 £0 40 MRE47S £7.28
1030 1025 74HCI33  £029 74LS139 g0+ [M3OIN 079 ADGROAN  LILIE 5u36sy BC207B £0.73 BD22 £0.58 TIP29C £0.31
REEN £0.33 74HC138 £025 T4LSI45 £0.56 LM393N £0 21 'tDz.’-l\JlN £lrag 2N305S BC208 £0.72 BD225 £042 TIP30C £0.37
4029 £040 74HC139 £0.31 T4LSI47 £1.26 LM709T £0.79 TAD:'"jN £1848 2N3439 BC209A £0.72 BD232 £0.50 TIP3IC £0.4t
4030 £0.17 74HCISE £0.33 74LSI4K £064 1M733 £1.04 DT6RN £2569 2N3330 BC212 £0.08 BD237 £032 TIP32C £0.41
3031 £070 MMHCIS3  £037 74LSISI £025 LM738CN- £0.37 ADTIIORN %69 303700 BC212L £0.08 BD238 £043 TIP33C £072
1033 €056 74HCIST  (0k5 7418153 €025 LM7s9cr  £338 ADTRIUN 863 503553 BC2I2LB  £0.08 BD230C £0.37 TIPAIA £0.43
3033 €124 74HCIST  £040 74LSI53  £070 LMI4s8 037 ADIAAR: 5.,0-3 N304 BC213 £0.08 BD243B £0.50 TIP42C £0.52
03¢ £0.31 74HC158 £023  741S15S £0.25 LMI88I £3.92 IA'L' 90 L".‘, .;53 IN3I708 BC2138 £0.08 BD244A £0.53 TIP47 £0.48
1030 £038 74HCI60 €063 LSI6  £03s LM2017Ng  ¢3.io ICLTIURCP Lsc 3N3706 BC213LC €008 BD244C £053 TIP4K £0.62
3041 £031 74HCI6l €028 1LSIST €022 LM3%0ON  £0.72 TLCHIIP 4350 505000 BC214 £0.08 BD245C £1.18 TIPSO £0.53
042 £022 7411C162  £04S J4LSISK  £021 LM3GON £l 76 ZNA3S L3945 314l £0.08 BD246 £1'18 TIPI121 £038
1043 £058 74HC163  £037 74LS160  £0.48 [M39HS £230 Zhi3eE ! B(22§ £015 BD246C £118 TIPI22 £0.48
4043 £035 74HC163 £035 7418161 £0.32 LM3915 £2.70 ZN128E 93 IN3RI9 BC237B £0.09 BD283 £0.61 TIPI2S t0.46
4046 £0.52 74HC 165 £0.35 74LS162 £0.44 LM1i3600 £1.66 ZNAIKE ";' 0 2N3820 BC234B £0.09 BD284 £0.61 TIPI27 £0.40
3047 £0.47 74HC173 £038 7415163 £0.32 LMCO6OCN  £2.16 </ £1.5 IN3904 BC238C £0.09 BD400 £0.79 TIP132 £0.46
4048 £028 T4HCI174 £0.27 74LS164 £0.24 LMC6032IN £1.55 Voltage IN3905 BC239C £0.10 BD441 £0.41 TIPI37 £0.56
1049 £0.22 74HCI7S £0.35 74LS165 £0.48 LP31IN £0.74  Regulators N3906 BC250A £0.15 BD442 £0.37 TIP142 £1.30
4050 £0.26 74HC192 £0.72 74LS170 £0.30 LP324N £0.67 7805 £0.35 IN1036 BC251 £0.13 BDS34 £047 TIP147 £1.12
4051 £0.38 74HCI95 £032 74LSI173 £0.24 L.P33IN £0.73 7808 £050 \5335 B(C252 £0 13 BD33S £0 S0_TIP2955 £0.97
1052 £032 741iC240  £037 74LS174  £024 LTI0I3CNE £299 7812 £0.38 3\3395 BC261B £030 BD536 £0.65" TIP305S £0.70
4053 £040 T4HC241  £037 740S175  £024 LTIO4CN  £10.20 7815 £0.38 3\333) B(262B £024 BDS58! £0.62 VNTOKM  £048
4053 £0.56 74HC243 £0.38  741.5190 £0.60 MAX202CPE £2.97 78LOS £0.23 345337 BC2678 £0.30 BDS97 £092 ZTX300 £0.16
1038 £034 74HCI41  £0.42 7418191 £024 MAXN208CN £6.99 78LO8 £0.23 3N330) BC307 £0.10 BD636 £0.52 ZTX500 £0.16
1060 £0.44 74HC24S £0.46 74LS192 £0.60 MAX220CPE £5.06 78112 £0.23 5N555) BC 308 £0.10 BD64R £0.52
4063 £0.29 74HC251 £0.25 7415193 £0.24 MAX22ICPE £5.06 78LIS £0.24 3INg107 BC319C £0.13 BD650 £0.53 No Minimum
4066 £0.24 74HCI53 £0.35 7418195 £0.24 MAX232CPE £1.80 78L24 £0.39 INga9| 327 £0.10 BD707 £042  Order Value
1067 £2.20 74HC257 £0.35 7415196 £024 MAX4BICP £3.13 78505 £0.98 3¢14548 B(327-25 £0.10 BD708 £1.04
1068 £0.16 74HC259 £0.57 415197 £024 MAN4RSCP £2.58 78812 £0.98 55p|730 BC328 £0.10 BDSO? £0.80
4069 £0.20 74HC273  £035 7418221  £030 MAX63IACP £499 78515 £0.98 y¢126 BC328-16  £0.10 BDX32 L7 SAMEDAY
4070 £0.26 74HC299 £064 T4LS240 £0.32 MAXG635ACP £499 7905 £0.40 AC)27 BC337 £0 10 BDX33C £0.56 DESPATCH
3070 €093 74HC356  £0.45 73LS241 €032 MCIS88  £039 7912 £0.30 ‘Ac138 BC33725  £0.12 BDX34C £0.50
4072 £0.17 74HC36S £0.34  74LS242 £0.32 MCI489 £039 7915 £038 \C 187 B( 338 £0.10 BDX53C £0.47
4070 £0.17 74HC367 £0.25 74LS243 £0.30 MC3302 £0.56 7924 £0.38 |88 BC338-25 £0.10 BDXS4C £0.50 Quality
4075 £0.17 74HC368  £025 74LS243  £032 MC3I34OP  £1.60 79L0S £0.23 sevi7 £3.84 BC348 £0 14 BFI%0 £031 Componénts
1076 £0.30 74HC373  £0.35 74LS245 £0.60 MC4558P  £0.36 79Li2 £0.23 ) 357 £025 BrIg2 £0.31
1077 £0.28 74HC374  £0.40 ;4{.23:7 tg.gz NE\"(;OIINDP £2.97 791-15 58-28 FElcctrolytic Radial Elcctroly tic Avial
4078 £0.20 74HC39%0  £0.52 741825 £0.23 NES2 b 3 3
408! £0.23 74HC393  £038 48237 024 NES3) AT T lov I xS A
1082 €021 74H(423  £037 T4IS258  £0.24 NESSSN L £005 £0.05 T T o D on
4085 £0.28 74H( 553 £0.42 7415266 £0.14 NLS56N - 005 - 13 L f030
4086 £0.26 74HCS63  £0.48 7418273 €032 NES65 ~ _ £0.05 £005 £0.05 B i S X1
4089 (055 74HC361 €048 MLSMG  £028 TRIGON £0.05 £0.05 £0.05 £0.05 £0.09 | £0.12 —  £0.12 £0113 £0.17 £0.40 £0.51
iiood Qa2 rca toay DRSS 31 NEsTN 2 A A LR T £0.12 £0.13 £0.14 £0.15 £0.21 £0.52 £1.06
4095 £0.56 74HC640  £073 T4LS3oK £0.21 NES92 -3 05 £0 '07 £0.10 £0 ‘013 £0 .
R Bo Rt R 8 [, (AR AR AR A0l | BuRE R Re gn Ee
098 £048 74HC4002  £031 7415374 £034 NESS3IN : (e AR LB L (e 2
4 04 TaCa0r L03L THBe fo3i NESsIoN i ﬁg.gg £0.09 ’;;8'}3 £0.25 - £0.19 £0.20 £0.27 £0.39 £048 - —
4502 €038 74HC4020 €036 7T4LS377  £0.32 NESS6ON - 2 £0 24 £0.33 - 24 £0.28 £0.43 £0 - -
303 040 TNCINO  f04s LG fer ORTCN & 1000[ 1015 1033 £034 A3t s 0 -

3 A0 THHCH £0.2 L 23 8 3
3500 §036 74::&050 Eg.zg ;4gggg 28.34 8';;")?": E 28 12001 F0.27 "833 Ll = DEDAOMN i =
4511 £038 74HC4060 £0.33 74 £0.26 i 3 23 T 105 - F086 €141 -
312 £032 7411(4075  £027 74LS399  £062 OPYTFP REF2SZ . £124 wd Qe e T
4514 £0.77 74HC4078 €032 740S670  £0.69 OPII3GP REFS0Z £1.22 Geramic D e
3515 £0.99 74HC4S11 £0.63 Linear ICs OP176GP TL431CP £0.45 1012151, 8’22733394757688’ 10,22.33.47 and muluplcs .

4516 £0.44 74HCAS14  £084 ADSMAD 2304 OPITIGP ZN423 £1.55 1.0pF to 220F 100V £0.0GR! OpLitol] G0AERIGO £0.10
4518 £0.44 74HCA538  £0.41 ADSIKIN £1.62 8[’2(}0(}[’ ZN453B £1.89 47nF & 100nk <0\ £0.07 ;;onll:: :%b gg;:

52 7 s 0. 500J} 40 OP213FP . . . HE el
B BRI, 0T R B8 GG GH R0 o vopaowmnies G -

5 N 2 g - ), 2
a2 Hh HLsoo £0.26 ADS%NQ. L1326 'h ks 2006 mimiature, low Liakage & 105 C Radials Fuil Technical Specification avanlable
4528 £0 40 X AD625IN £16.20 0P19(’('P IN40O2 £0.07 Resistors - Please State Value Required
4529 (03 SR 023 (De3IN  faas OPIIGR IN4003 £0.07 'aW Carbon Film $% 12 Senes ~ [02-10M £0.02 Each. £0.60 per 100
4532 £0.32 730504 £0.71 AD6IBIN  £2.57 OP400GP IN4004 £0.07 '« Metal Filin 15 E23 Series 10Q-1M £0.04 Each. £1.72 per 100 5%
4534 £2.48 741508 €014 AD6SIIN  £725 OP495GP 1N4005 £0.07 'sW Carbon Film 5% EI2 Scrles 1Q-10M £0.02 Each. £0.95 per 100 gy
4536 £1.00 74508 £0.23 AD69RAP  £2328 RC4136 I1N4006 £0.08 1\ Carbon Filn 5% F12 Series 1Q0-10M £0 07 Each. £3.90 per 100 =3
4538 £0.37 741509 €013 ADIORIN  £569 SAAI027 IN4007 {008 2W Carbon Filin 5% EI? Series 100-10M £0.12 Each. .
4541 £0.33 741510 £0.14 ADTIN SGISN IN4148 £0.05 2.5W Wirewound 5% EI2 Series 0Q1-220Q £0.23 Each
4543 £0.49 7415 £0.17 ADT12IN $G3543 IN4149 £0.06 Preset Resistors - Please State Value Reguired
4555 £0.32 731512 £0.14 AD736IN SL486 1N5400 10.09 Enclosed. 10mm Square Horz Ve, |1 41M00|5w
4556 £0.40 731813 £029 ADM9SIN S§M2015P INS401 £0.09 Skeleton. 10mm Dia. Horz  Ven |oon- 1MO 0.1
4560 £1.18 74813 £021 AD797AN $§M2017P 1N5402 £0'10 Sub-min. 6mm Dia. Horzon E3 100Q-1M0 0.2
4566 £1.96 741815 £0.14 ADSIIN SSM2131P INS404 £0 11 Multitum. 10mm Square, Top Adjust.  E3 100Q-1M0 0.5W 3
4572 £0.25 741820 £0.16 ADBI2AN SsM21p IN5406 £0.12 Multiumn. 19mm Lang. fnd Adust.  E3 50Q-2M0 0.5W £0.64 Each
4584 £0.24 94182 £0.14 ADRI3AN SSM2142p IN5407 £0.14 Potentiometers - Please State Value Required
4385 £0.47 74822 €014 ADSITAN SSM2143p INS0K £015 Single Gang .+ Shaft. 25min Dia.  49081-2M2 Linear £0.49 Each
4724 £094 7415% €014 ADS20AN TBA120S BA157 £0.10 Swngle Gang - %" Shah_ 2Smm Dia.  4k7.10k470.100k 1M.2M2 Log  £0.49 Each
40100 £0.37 730837 €014 ADE22AN TBARGO BALSK £0.10 Dudl Gang - 14" Shaft, 20mn Dia. 1KO0-2M2 Linear £1.62 Each
40109 £0.58 741830 £0.20 ADR26AN TBABI0S BAL59 £0.10 Dual Gang - %" Shaft, 20mm Dia. 1KO-2M2 Logarithinic £1.71 Each
40163 £0.46 741532 €021 AD829IN TBAS20M BY 126 £0.13 Swyched - %~ Shaft, 20mm Dia 1K0-2M? Lincar £1.56 Each
40174 £046 741537 £0.14 ADS30AN TDA1170S BY 127 £0.18 Switched - 'a” Shaft. 20mm Dia 1KO-2M2 Logarithmic £1.69 Each
40175 £0.36 741538 £0.19 ADR4TIN TDA2002 BY 133 £0.10 PCB Mount. Sphined Shaft. 16mm Dia. 470Q-1M0 Lincar £0.42 Each
40193 £0.60 741530 £0.14 ADIGYGKN £773 TDA0H 301 QAT £0.28 PCB Mount. Splined Shaft. 16mm Dia 47042 4k7.100k.1MO Log £0 42 Fach
74 Serles 240542 €042 ADEL2020A £506 IDA2030  £1.18 QA0 £0.07 Dual PCB. Sphined Shafl. 16mm Dia. [0k 50 [(30k SGOA Lincar £0.85 Each
7407 £040 " ADM222AH €355 TDA2050\  £340 QA9I £0.10 Dual PCB, Sphined Shaft, [6mm Dia.  10k.50k.100k.500k Logarithmic  £0.85 Each

WN ~Carriage £1.25+Vat, Prices Exclude Vat (177:%), Add Carriage & Vat to all orders. Payment with Order. PO/Cheques

payable to ESR Electronic Components. ALL Credit Card Orders Accepted. NO Credit Card Surcharges. Trade discount for Schools & Coll
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COMPLEXITY

Everyday news on new high tech. instruments lands on my desk; as equipment gets
more and more complex and relies more on large-scale dedicated chips, it seems that
there is less that the hobbyist can build. You only need to read the MPEG2 Digital
Television feature in this issue to realise how complex such a system will be. There is
no way that most modermn equipment can be built by the hobbyist for less than the
cost of buying the ready-made unit, whether it is hi-fi, TV, video, computers or
communications equipment like mobile phones or amateur band transceivers. So how
do we continue to pursue our hobby?

There are still plenty of unusual projects that can be built by the hobbyist for less
than commercial items — mainly because there is only a small market for them, or
because they are new ideas and prices have not yet fallen. This issue is an example of
such projects. On the very simple side is the Puppy Puddle Probe - it’s easy to build,
useful and demonstrates some very simple electronics well. Rather more refined is the
Midi Matrix which solves a very real problem, for those with MIDI set-ups, in an
elegant way, relatively inexpensively.

TAKE YOUR PIC

The other side of the coin is demonstrated by our PIC-Agoras project. You can buy
a bike computer for much less, but PIC-Agoras is very versatile, can be tailored to
use with a wide range of wheel sizes and could even be adapted to measure say
skateboard speed. While you could compare it with a commercial bike computer it
can be used for a variety of tasks which are well outside the capabilities of any
commercial product.

If you want a job within the electronics industry — maybe designing some of those
highly complex systems [ mentioned earlier — then you must start somewhere. Our
simple projects, Teach-In series and other educational items have led many a reader
into a rewarding career in electronics.

[ believe there will always be room for the electronics hobbyist and a need for our
type of magazine, even in today’s computer dominated world. What could be more
satisfying than building your own equipment, just for the sake of it? Maybe it will
never compete on price with commercial products but the pleasure, knowledge and
satisfaction gained are well worth the effort. Perhaps the word that best describes our

hobby is Ingenuity. z
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READERS’ ENQUIRIES

We are unable to offer any advice on the use,
purchase, repair or modification of com-
mercial equipment or the incorporation or
modification of designs published in the
magazine. We regret that we cannot provide
data or answer queries on articles or projects
that are more than five years old. Letters
requiring a personal reply must be accom-
panied by a stamped self-addressed en-
velope or a self-addressed envelope and
international reply coupons. Due to the cost
we cannot reply to queries by Fax.

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

COMPONENT SUPPLIES

We do not supply electronic components or
kits for building the projects featured, these
can be supplied by advertisers.

We advise readers to check that all parts are
still available before commencing any project
in a back-dated issue.

We regret that we cannot provide data, or
answer queries, on projects that are more
than five years old.

ADVERTISEMENTS

Although the proprietors and staff of
EVERYDAY PRACTICAL ELECTRONICS take
reasonable precautions to protect the inter-
ests of readers by ensuring as far as
practicable that advertisements are bona fide,
the magazine and its Publishers cannot give
any undertakings in respect of statements or
claims made by advertisers, whether these
advertisements are printed as part of the
magazine, or in inserts.

The Publishers regret that under no cir-
cumstances will the magazine accept liability
for non-receipt of goods ordered, or for late
delivery, or for faults in manufacture. Legal
remedies are available in respect of some of
these circumstances, and readers who have
complaints should first address them to the
advertiser.

TRANSMITTERS/BUGS/TELEPHONE
EQUIPMENT

We advise readers that certain items of radio
transmitting and telephone equipment which
may be advertised in our pages cannot be
legally used in the UK. Readers should check
the law before buying any transmitting or
telephone equipment as a fine, confiscation of
equipment and/or imprisonment can result
from illegal use or ownership. The laws vary
from country to country; overseas readers
should check local laws.
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constructional Project

916MHz
REMOTE </
CONTROL S

ROBERT PENFOLD -

You do not need a licence to
use this coded transmission
and reception control system,
and it's easy to build using
pre-aligned modules.

HE frequency of the 418MHz Band

has been allocated to licence-exempt

radio links, and its main use is
probably for remotely switching intruder
alarms on and off. It is open for use in
other applications though, and there must
be many potential uses for this type of
radio link.

Transmission powers are very low,
however, and only simple aerials are
permitted at the transmitter. This limits the
maximum operating range to about 100 to
200 metres in open terrain, or about 30
metres if the signal has to pass through
buildings. While this precludes the use of
418MHz links in some applications, there
are many situations where this sort of
range is perfectly adequate.

For example, a camera remote control
system is normally used over a range of
about five to 100 metres. ‘‘Wireless"
serial data links for computers also operate
over a similar range.

It is not practical for the home construc-
tor to produce 418MHz radio equip-
ment, as it would not be possible to get
the equipment approved by the radio
authorities. On the other hand, it is
possible to produce systems based on
ready-made transmitter and receiver mod-
ules which have DTI approval, and meet
the relevant standards.

Ready-made 418MHz modules are not
exactly ‘‘dirt cheap’’, but prices have
fallen to the ‘point where they are now a
practical proposition for the average elec-
tronics experimenter. The basic remote
control system featured here uses commer-
cially produced 418MHz transmitter and
receiver modules that provide an operating

range of up to about 100 metres in open’

terrain.
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The use of ready-built modules means
that the completed system requires no set-
ting up or alignment of any kind, and it
can be used legally without having to
obtain an operating license.

SYSTEM OPERATION

The block diagram of Fig. 1 helps to
explain the way in which the system func-
tions. The transmitter is the more simple of
the two units, and the transmitter module
itself is basically just an oscillator and a
lowpass filter to give a **clean”” output sig-
nal. The very low power levels involved
here do not warrant the use of a power
amplifier stage.

Some simple audio processing at the

over-modulation. The type of modulation
used is wide band frequency modulation
(w.b.f.m.), which is the same type that is
used for Band II broadcast transmissions.

On the face of it, the transmitter can
consist of nothing more than the transmit-
ter module, a battery, and a pushbutton to
provide on/off switching. In reality such a
basic system would be vulnerable to fre-
quent spurious operations.

The problem is simply that there is only
one channel available. A system that relies
on basic switching of the carrier will be
activated by the carrier wave from any
nearby 418MHz transmitter. Your remote
controlled curtains (or whatever) could
operate every time a neighbour switches
their car alarm on or off!

The solution to the problem is to trans-
mit a digitally encoded carrier signal, and
to haye a receiver that will only respond to
a correctly coded signal. Special chips to
provide the encoding and decoding are
readily available. The transmitter chip is
fed with a 12-bit binary code, which gives
a choice of 4096 different code combina-
tions. The [2-bit code is converted to a
form of serial signal which is at a low
enough baud rate to be handled by the

audio input prevents any form of 418MHz transmitter and receiver modules.
AERIAL
12-8IT SERIAL _’ TRANSMITTER
CODE ENCODER MODULE
TRANSMITTER
AERIAL
’ ;SUPH.V
RECEWVER SERIAL RELAY
MODULE P occooer [P orwver —’lﬂﬂ‘“"—’ !1
CARRIER L Ea e
DETECT ‘*
\ 4
TO CONTROLLED
LF ELECTRONIC 12-BIT
osciLaror P swirck CODE EQUIPMENT
RECENVER

Fig. 1. The 418MHz Remote Control System block diagram.
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At the receiver, the decoder converts the
serial signal back into 12 bits of paral-
lel data, and compares the decoded sig-
nal with the 12-bit binary pattern on its
inputs. Provided the same 12-bit code is
used at the transmitter and the receiver,
the two codes will match, and the decoder
chip will set its output terminal high.

This technique does not absolutely
guarantee that the system will be free from
spurious operations, but unwanted activa-
tion of the receiver can only be caused by
a nearby transmitter using the right one of
the 4096 codes, and the same method of
serial encoding. This is unlikely to occur
in practice, but if necessary the code
number can be changed to one that is free
from interference.

The receiver module is relatively
complex, and it is actually a form of
double conversion superhet receiver. Its
sensitivity is good, with an input of 0-5pV
giving a 20dB signal-to-noise ratio. The
receiver has three outputs, one of which is
an audio output. This is useful for
monitoring the transmitter, but is other-
wise unused.

The main output is a processed audio
signal which provides a ‘‘squared”” ver-
sion of the audio signal that can directly
drive the serial input of the decoder chip.
When a suitable signal is received, the out-
put of the decoder goes high, switching on
a relay via a simple driver circuit. A pair
of relay contacts then closes and activates
the controlled equipment.

When the signal from the transmit-
ter ceases, the serial decoder no longer
receives a valid signal, and its output
goes low again. Therefore, the relay is
only switched on while the transmitter is
switched on.

CONSERVING
BATTERIES

Since the receiver module only con-
sumes about 13 milliamps from a 6V
supply, battery operation is possible. As
the receiver may be required to operate
for very long periods, a lower current
consumption would be preferable though.
This can be achieved by pulsing the
receiver module under standby condi-
tions, rather than having it run con-
tinuously. This mode™ of operation is
made possible by the third output of the
receiver module, which can operate an
external switching transistor when a car-
rier signal is detected.

The basic idea is to have a low fre-
quency oscillator which controls the power
to the receiver module via an electronic
switch. The module is switched on and off
several times a second, and in this case it
is switched at a rate of about 25 times per
second. A crucial factor here is that the
*‘on’’ time is made something under one
tenth of the *‘off”’ time.

With the receiver module turmed off for
the majority of the time its current con-
sumption is greatly reduced, and is typi-
cally a little over one milliamp. The over-
all current consumption of the circuit is a
little higher at around two milliamps, but
this is low enough to give over 1000 hours
of continuous operation from each set of
four HP7 size batteries.

Of course, this pulsed method of opera-
tion only operates properly if the receiver
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Completed Receiver and Transmitter

latches in the ‘‘on’’ state once a sig-
nal is received. This latching is provided
by the ‘‘carrier detect”” output and the
switching transistor it controls. It would be
preferable if the latching was provided
via the output of the decoder. Then the
receiver would only latch on when a valid
code number was received, rather than
when any carrier signai was picked up.

Using the decoded output tends to slow
things down though, possibly giving a
perceptible delay between the transmitter
being activated and the relay contacts clos-
ing. Using the carrier detection method
there is still a delay through the system,
but it is too short to be apparent to the
user, and will not be significant in most
applications.

TRANSMITTER
CIRCUIT

In Fig. 2 is shown the circuit diagram
for the 418MHz Remote Control Transmit-
ter, which is based on a Radio-Tech TXM-
418-A transmitter module. This module re-
quires a supply potential of between six
and 12 volts, and here a 9V battery supply
is used.

Switch S1 is the on/off control, and CI
is the supply decoupling capacitor. The
aerial is a simple home constructed heli-
cal type, which gives good performance
despite its very small size.

The serial encoder chip is an HT-12E
(IC1). This has a built-in clock generator

s18MnI
Mamoia Centtet
Asasive:r

that requires only one discrete component,
which is timing resistor R1. The serial out-
put at pin 17 of ICI can directly drive the
modulation input of the transmitter mod-
ule. The audio input of the transmitter has
built-in lowpass filtering, etc. that prevents
any out-of-band signals being radiated.

Pin 14 of ICI is taken high to inhibit
transmission on the serial output, or low
to enable it. In this application, ICl must
produce a serial signal whenever the trans-
mitter is switched on, and pin 14 of ICI
is therefore permanently connected to the
OV rail. The required 12-bit binary code is
hard-wired via link wires on the printed
circuit board. Each address input must be
connected to a high (**H’") or low (**L™")
terminal on the p.c.b.

Typical current consumption of the
transmitter is about 11 milliamps, but it
can be as high as 16 to 17 milliamps. A
PP3 size battery is adequate to power the
circuit despite this relatively high con-
sumption, because the transmitter will
normally be used only in very short and
intermittent bursts. 0

REMOTE CONTROL TRANSMITTER

£ =
o O
[" ONGFE
Vod 1% peniAL 3
0sC1
D) ) o._‘4 A0 |C1 :;j.( 2
2 HY - 126 X
peD D Ol A1 15 CODED
- % 3 A2 0SC2 LINKS MODULE
4 17 ISEE TEXT) 50 Txm.418-A +
p—0 =0 o Dou == 788 B
i ] Ol 24 AN '2—0 O 81 B
=l s ol = o w_i
=t o Ol A5 A9 To—o O—4 —_
b—0 L—0 o a8 p—o0 O -
L H TE Vss L H
LINKS 4 0 = 1 :
(SEE TEXT) |o..T
Fig. 2. Circuit diagram for the 418MHz Transmitter.
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TRANSMITTER
CONSTRUCTION

Details of the transmitter printed circuit
board are provided in Fig. 3. This board is
available from the EPE PCB Service, code
142.

Although this board is very simple,
there are several points that are worthy of
amplification. IC| is a CMOS device, and
accordingly it requires the usual anti-static
handling precautions. Use a holder for
IC1, and do not fit it into place until the
unit is otherwise complete. Try to touch
the pins as little as possible when fitting
IC1 into place, and keep it well away from
any likely sources of static electricity
(computer monitors, static-prone carpets,
etc.).

The binary code used on the prototype
is 000000001111, and this is the code
shown in Fig. 4. Obviously you can use
any one of the 4096 available codes, but
make sure that every common (*‘C"’) pad
is connected to either a high (“*H’") or a
low (“*L’’) pad. If there are problems
with interference from other 418MHz
transmitters once the system is ‘‘up and
running’’, there should be no difficulty in
rewiring one of the links to try a new
code. Remember to temporarily remove
IC1 from the board while the change is
made.

Capacitor C1 must be a high quality
component that will work well at high
frequencies. It can be either a tantalum
capacitor or a high quality radial
electrolytic type. A ‘‘bog standard’’
electrolytic might not give good perfor-
mance in this application.

The transmitter module is mounted on
the board vertically, and due to its asym-
metric base it will only fit the right way
round. Fit four single-sided solder pins to
the board at the positions where connec-
tions will be made to switch S1 and the
battery clip.

COMPONENTS

TRANSMITTER

Resistor See

R1 470k 0-25W

5% carbon film TALK

Page
10 high quality radial
elect., or tantalum, 25V

Semiconductor
IC1 HT-12E 12-bit seria!
encoder

Miscellaneous
1B TXM-418-A 418MHz
transmitter module
(Radio-Tech).
S1 push-to-make switch
B1 9V battery (PP3 size)
Printed circuit board, available from
the EPE PCB Service, code 142; plastic
case about 105mm x 61mm x 28mm;
PP3 type battery connector; 18-pin d.i.l.
socket; 24 s.w.g. (0-56mm) enamelled
copper wire for aerial; wire; solder, etc.

Capacitor
C1

Approx Cost

£25

excluding Batt.

Guidance Only

AERIAL

To remain within the regulations, the
transmitter must only be used with a
simple aerial that does not provide gain.
This gives a choice of three basic types
which are helical, whip, and loop. These
each have their advantages and drawbacks,
but for most purposes a helical aerial
is probably the best choice. It offers
reasonable efficiency together with small
size. In fact a helical aerial is small enough
to be mounted on the p.c.b., just like any
other component.

The aerial is home constructed, and it
merely consists of 26 turns of 24 s.w.g.
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Fig. 3. Transmitter printed circuit board component
layout, interwiring and full size copper foil master.
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(0-56mm diameter) enamelled copper wire
wound on a temporary 3-5Smm diameter
former (e.g. the shank of a 3-5Smm twist
drill). The coil should be about 25mm long
initially, but once the system is working it
can be expanded and contracted in an
attempt to find the optimum length.

Leave a few millimetres of excess wire
at one end of the coil to form a leadout
wire, and scrape the insulation from this
lead using a modelling knife or miniature
file. *'Tin"’ the leadout wire with a small
amount of solder, and it should then con-
nect easily and reliably to the printed cir-
cuit board.

Ideally, the aerial should be mounted
where it is well clear of any metal ob-
jects, but this is not really possible if the
transmitter is to be kept reasonably small.
More than adequate performance seems
to be obtained even with the aerial in
close proximity to printed circuit tracks
and other pieces of metal. However, the
transmitter will not work with the aerial
within a metal case.

CASE

The prototype transmitter is housed in a
small plastic box having a built-in com-
partment for the PP3 size battery. At about
105Smm X 6lmm X 28mm this case is
somewhat larger than is really necessary,
but it is still quite ‘‘pocketable’’. The
printed circuit board is mounted on the top
half of the case, at the opposite end to the
battery compartment, using 6BA or metric
M3 nuts and bolts. Use short spacers or
extra nuts between the case and the board,
or the board might distort and crack as the’
mounting nuts are tightened.

Switch S1 is mounted on the top panel
of the case so that it fits into the vacant
area between the battery and the circuit
board.

To complete the transmitter, wire the
battery clip and S1 to the four solder pins,
and fit IC1 into its holder. To be within the
regulations, the transmitter must have a
label affixed to the case which has the
wording ‘“*“MPT 1340 W.T. Licence Ex-
empt’’ (see Fig. 4). The lettering should be
no less than two millimetres high.

Layout of components on completed Transmitter board.
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REMOTE CONTROL RECEIVER

The completed Receiver board mounted in the base of
the case.

RECEIVER CIRCUIT

The circuit diagram for the 418MHz Remote Control
Receiver appears in Fig. 5. This circuit is based on
a Radio-Tech applications circuit for the SILRX-418-A
receiver module.

As with the transmitter, the aerial is a simple helical type.
On the output side of the receiver module, the demodulated
audio signal is fed direct 1o socket SK2. The audio signal can
be monitored using a crystal earphone, but no other type of
earphone or headphone should be connected 1o SK2.

The **squared’* audio signal at pin 7 of the module is fed
direct to the serial input at pin 14 of ICI, which is the
decoder chip, type HT-12F. This has a built-in clock oscil-
lator which requires only one discrete component, which is
timing resistor R2.

Like the encoder, the decoder has the 12-bit binary code
set via link wires on the p.c.b. Pin 17 of ICI goes high when
the correct code is received, and this turns on the relay via
transistor TR1, used as a common emitter switch. Diode
D1 is the usual protection diode which suppresses the high
reverse voltage spikes which would otherwise be generated
across the relay coil each time it switched ofT.

IC2 pulses the supply to the receiver module via switching
transistor TR3. and the decoupling network comprised of
resistor R3 and capacitor C2. The output of IC2 is high while
capacitor C3 charges via resistors R4 and RS, and low while
C3 discharges through R5 and an internal transistor of IC2.
The charge time is therefore about eleven times longer than
the discharge time.

Transistor TR3 and the receiver module are switched on
during the discharge periods, which gives the required power
saving. When a carrier is detected, IC2 latches with its output
low, so that TR3 and the receiver module are held switched
on. 1C2 must be a low power version of the 555 timer. since
a standard 555 would consume nearly as much current as it
would save!

Transistor TR2 is switched off when a carrier is detected,
which results in IC2 latching with its output low due to the
coupling through R6é which takes the reset input low. Power
is then supplied to the receiver module continuously. Normal
standby operation is resumed when the carrier ceases, and
TR2 switches off again.

Evervday Practical Electronics, April 1997
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RECEIVER
CONSTRUCTION

Details of the Receiver printed circuit
board are shown in Fig. 6. This board is
available from the EPE PCB Service, code
142.

Both IC1 and IC2 are CMOS devices,
so use sockets with them and observe the
standard handling precautions. Note that
1C2 has the opposite orientation to IC1.

The aerial is identical to the one used in
the transmitter. Capacitor C2 should be
a tantalum type or a high quality radial
electrolytic. When adding the twelve links
to set the code number for IC1, make sure
that the code used exactly matches the
one used on the transmitter. Fig. 6 shows
the link-wires for the 000000001111 code
used on the prototype system. Do not
overlook the ordinary link-wire just above
1C2. The receiver module is mounted ver-
tically on the board, making sure its pins
are fully pushed down into the board.

The relay can be mounted on the cir-
cuit board in the normal way provided
the specified component is used. From
the electrical point of view, the receiver
should work using any 6 volt relay that has
a coil resistance of about 100 ohms or
more, plus suitable contacts for its in-
tended application.

_ However, alternative relays are almost
certain to have a different pin configura-
tion, and are mostly much larger than the
specified relay. This would make it neces-
sary to mount the relay on the case and
hard wire it to the printed circuit board.
Unless there is a good reason for using an
alternative relay it is definitely advisable
to use the specified component. This has
changeover contacts rated at 2A at 24V
d.c. or 240V ac. (1A with an inductive
load).

Be careful to fit diode DI the right way
round. Getting this wrong could result in
damage to both DI and TR1. Once all the
components and links have been added,
complete the board by fitting single-sided
solder pins to take the hard wiring. **Tin"’
the tops of the pins with plenty of solder.

COMPONENTS

Approx Cost £32
Guidance Only

excluding Batts.

IC2 TS555CN low power
CMOS 555 timer
TR1 BC549 npn transistor
TR2, TR3 BC559 pnptransistor (2 off)
Miscellaneous
X SILRX-418-A 418MHz

receiver module
(Radio-Tech)

SKi1,
SK2  3-5mm jack socket (2 off)
B1 6V battery (4 x HP7 size
cells)
S1 s.p.s.t. min. toggle switch
RLA1 6V 10012 coil, single

changeover contact refay

Printed circuit board, available from
the EPE PCB Service, code 143; plas-
tic case about 143mm x 82mm x
44mm, 8-pin d.i.l. socket, 18-pin d.i.l.
socket; plastic holder for 4 x HP7 size
cells; battery connector (PP3 type); 24
s.w.g. (0-56mm) enamelled copper wire
for aerial; wire; solder, etc.

RECEIVER
Resistors See
R1 2k7 : @)
R2, R6 56k (2 off) T ;
R3 1002 TALK
R4 1M Page
RS 100k
R7 10k
All 0-25W 5% carbon film
Capacitors
C1 10y radial elect., 25V
Cc2 10y high quality radial
elect., or tantalum, 25V
C3 47n polyester (7-5mm lead
spacing)
Semiconductors
D1 1N4148 signal diode
I1C1 HT-12F 12-bit serial
decoder
CASE

Any medium size plastic case should
comfortably accommodate the receiver.
Do not use a metal case as this would
screen the aerial and prevent the unit from

working at all. The printed circuit board is
mounted on the rear panel using 6BA or
M3 fixings. Fit it well to one side so that
there is sufficient space left for the battery
pack on the other side. Switch S1 and the

= RING
OUTPUT
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.e . A 8 €
a LY 2 Q Q 1 AERIAL
o g y | iseerenm
K .o . RECEIVER “]
St RELAY MODULE
®
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Fig. 6. Receiver printed circuit board component layout, interwiring and full size copper foil master pattern (top).
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two sockets, SK1 and SK2. are mounted at H*r
any desired places on the front panel, but ‘»—

make sure that they are positioned well
clear of the battery pack.

To complete the receiver, add the small
amount of hard wiring. This is also shown
in Fig. 6. The method of connecting socket
SKI1 to the relay contacts shown in Fig. 6
is correct if normally open operation is re-
quired (i.e. the relay contacts are normally
open, and they close while switch S1 at the
receiver is closed).

If normally closed operation is needed,
connect SK1 to pin “*C’" on the circuit
board instead of pin **B". To complete the
unit add the battery connector, which is a
standard PP3 type.

Note that in this form the recciver
should only be used with battery powered
equipment, such as a camera. It should
only be used with mains powered equip-
ment if it is constructed and installed by
someone with the requisite knowledge and
experience. and it must conform to the
normal safety standards.

IN USE

As the transmitter and receiver mod-
ules are pre-aligned, the completed sys-
tem should work immediately over a
reasonable range. For operation over dis-
tances of up to about 10 or 20 metres there
will probably be no need to *‘tweak’’ the
aerials for optimum results.

For operation over longer ranges, it
might be necessary to expand/compress
the aerials in order to optimise perfor-
mance. This is really just a matter of using
trial and error, but monitoring the audio
output signal of the receiver can be

‘.

Layout of components on the completed Receiver board. Note that the aerial
“lead” on the far right is soldered to the p.c.b. at one end only.

helpful. A strong signal gives a *‘clean”
sounding “‘buzz’’ having a low back-
ground “hiss’” level. Weak reception
produces a rougher sounding ‘‘buzz'" with
a generally higher background noise level.

For operation at short ranges. the rela-
tive orientations of the two aerials seems
to be unimportant. At longer operating dis-
tances the aerials should both be more-or-
less vertical.

Remember that the range of the
system will be reduced if it is used
within buildings, but the signal from the

transmitter seems to be able to penetrate
several average intemal walls. In this
respect a radio control system is far superior
to an infra-red type, which cannot operate
through anything opaque.
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New Technology

case that an idea cannot be fully ex-

oited because there is not a complete
understanding of the way in which it
works. This may appear surprising in view
of the enormous advances which have
been made in our knowledge of scieace in
recent years. However, as new develop-
ments are made, often new principles are
involved and time is required before they
are fully understood.

It has been the case many times in the
past, that an electronic device has been
made to work and fulfil a valuable function
without a full understanding of its opera-
tion. Thermionic valves represent a very
good example.

In the early days of their existence it
was thought that valves needed a small
amount of gas inside their glass envelope
for them to be able to operate correctly.
Only when an American named Langmuir
proved that these gasses were not needed,
were fully evacuated or '“hard™’ valves
produced and their performance improved
by a considerable degree.

The *‘cat’s whisker’” was another fine
example of an effect which had been
noticed and put to good use. However, it
took many years before the physics behind
it was understood, and progress could be
made on making semiconductor diodes in
a much more reliable way.

‘N THE field of electronics it is often the
p

Phosphor Performance

The same is true today about the under-
standing we have about the way in which
materials like phosphors emit light. Al-
though much is known, there is still a lot
we do not understand.

Even though these phosphors are the
comerstone upon which the cathode ray
tube (c.r.t.) depends, there is still much to
be leamnt about the mechanics behind
this useful phenomenon. Unfortunately,
research into material physics is not easy,
and can be very costly. Nevertheless it can
bring large rewards, especially if new
devices can be made in large quantities.

Obviously the limitations in our
knowledge of these phosphors has not
limited their use in c.r.t.s. Currently, they
are still the most widely used type of
display, with hundreds of millions of them
being manufactured each year.

However, it has brought about a number
of problems when they have been used
in other applications. In order to make
them emit light, large voltages and rela-
tively high powers are needed. Domestic
televisions require several kilovolts. The
higher the voltage, the brighter the picture
can be made.

234

As the search for better VDU materials becomes more
concentrated, the F.E.D.s seem to have an answer

— lan Poole reports.

As most televisions are powered from
the mains, this does not present a real
problem. However, when small battery
powered units are required. this brings far
more stringent requirements in terms of
power consumption. It is clearly not viable
to have a small battery powered unit which
consumes the levels of power required by
ac.r.t.

L.C.D. Performance

Even though c.r.t.s are not being used in
small battery powered pieces of equip-
ment, the new phosphor field emission
displays (f.e.d.s) are growing in popularity
and are being used increasingly. Although
l.c.d.s (liquid crystal displays) can be used
in many applications, they have a number
of limitations.

They do not perform well in conditions
of high ambient light, and sometimes they
require the use of a back-light, a factor
which itself uses significant amounts of
power. They also do not operate at low
temperatures, and even at ambient tem-
peratures they have a very slow response
time. They are also far too slow for
television applications.

Another problem is the small viewing
angle. Combined, all of these limita-
tions mean that the l.c.d. is not going
to achieve widespread acceptance for
applications like television, even though
they are used in vast quantities for
many other applications, including laptop
computers.

However, anyone using a laptop will
soon see the shortcomings of the l.c.d.,
although its low power consumption
means that it is the only viable option. If
a display with a better performance and
lower cost could be devised, the returns
on any investment would be vast. Not
only would it be used in many computer
applications, but if it could be used for
televisions this would bring another vast
market within its reach.

As a result of the power constraints, it
has become more important to investigate
methods of improving the efficiency of
phosphor f.e.d. displays. As the efficiency
of the displays is primarily governed by
that of the light conversion, this has
recently come under close scrutiny now
that a new development initiative has
been launched. Funded by the American
Government, Sandia Laboratories in Albu-
qurque, New Mexico are undertaking
the research, and they have started to

make progress and make some interesting
discoveries.

When commencing their study, the
researchers decided to concentrate on just
one material, a zinc oxide based phosphor.
This reduced the number of variables, and
allowed the basic theories and methods to
be tried on just one substance. Any results
could be extended to other materials at a
later date, as the same basic principles
apply.

The studies showed that light is emitted
from areas where there are surface defects,
such as missing oxygen atoms. This indi-
cated that the light emission is purely a
function of the surface.

Previously it had been thought that the
thickness or density of the material had
an effect, but this is not the case. Work-
ing along these lines, the researchers have
changed the chemistry of the test material
to alter the surface and they have success-
fully increased the luminescence.

Laser information

Much of the crucial information about
the light emission has been gained from an
instrument called a photo-thermal deflec-
tion spectroscope. Using this, samples of
the phosphor have a liquid introduced into
them.

As the mixture is heated, the reflec-
tion of a laser beam is noted. The de-
gree of deflection for a given amount of
heat passed into the mixture enables a
measurement of the optical absorption of
the material to be made.

This research will pay large dividends
with phosphor based f.e.d.s.. Optimising
the phosphors will enable them to operate
with much lower voltages, possibly down
to less than 0-5kV. This is a considerable
reduction when compared to the voltages
which were previously required.

It will mean that f.e.d.s will be used in
a variety of applications where they may
have been too power hungry before. They
will be ideal for use in commercial lap-
top computers. If the f.e.d. can gain a
significant foothold in this market it may
also start to catch on in other areas as
well.

Although there is still more work to be
undertaken, the project has-already made a
valuable contribution to display technol-
ogy. It is also likely that as different
aspects of the phosphors are monitored
and investigated, improvements in other
areas may be made. Any improvement in
our understanding of the way in which
these phosphors emit light will enable
them to be used more effectively, and give
better products for the future.
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Transform your PC

into a digital oscilloscope, spectrum
analyser, frequency meter, voltmeter,
data logger .. for as little as £49.00

releasing PC potential

Pico's Virtual Instrumentation enable you to use your \
computer as a variety of useful test and measurement A ‘
instruments or as an advanced data logger. J" '
Hardware and software are supplied together as a package

- no more worries about incompatibility and no programming required. ,
Pico Technology specialises only in the development of PC based data "

acquisition instrumentation. We have the product range and experience ~ The ADC-10 supplied with
to help solve your test and measurement problem. PicoScope gives your computer

Call for your guide on ‘Virtual Instrumentation’. asingle Channe:;;nal;)g Ezlg
We are here to help you. -

with PicoLog £59
Data Logging

Pico’s range of PC based data logging products enable you to easily
measure, display and record temperature, pressure and voltage signals.
TC-08 Thermocouple to PC Converter

@ Supplied with PicoLog data logging software for advanced
temperature processing, min/max detection and alarm.

@ 8 Thermocouple inputs

® No power supply required.

TC-08 £199 TC-08 £224 uwith cal. Cert.

complete with serial cable & adaptor. Thermocouple probes available.

Virtual Instrumentation

Pico’s PC based oscilloscopes simply plug into the parallel port NEW
turning your PC into a fully featured oscilloscope, spectrum ADC-200
analyser and meter. Windows and DOS software supplied.
/4@6- 700 bpual Channel 12 bit resolution

The ADC-100 offers both a high sampling rate 100kHz and a
high resolution. Flexible input ranges (+50mV to +20V) make the
unit ideal for audio, automotive and education use.

AD@-100 £199  ADE-700 with PicoLog £219

;4@6—200 Digital Storage Oscilloscope

50 MSPS Dual Channel Digital Storage Scope
25 MHz Spectrum Analyser

Windows or

DOS environment

+50mV to +20V ' PRS O
- i€ ‘
Multimeter = - I il

i = B 0 L '
20 MSPS also available N ,ﬂz /,; /)
ADE 200-20 £359.00 3 . )
: Call for free demo disk and
ADE 200-50 £499.00 product range catalogue

Both units are supplied with cables, Post & Packing UK £3.50, Export customers
power supply and manuals. add £9 for carriage & insurance.

Pico Technology Ltd. Broadway House, 149-151 St Neots Rd, Hardwick,
Cambridge. CB3 7QJ UK Tel: + 44 (0)1954 211716 Fax: + 44 (0)1954 211880
E-mail: post@picotech.co.uk Web site: http://www. picotech.co.uk/

Phone or FAX for sales, ordering information, data sheets, technical support. All prices exclusive of VAT

releasing PC potential
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A roundup of the latest Everyday

News from the worid of

electronics

THE BUTLER DID IT!

Alexander, the electronic butler in the IntelliHome automated
home control system, can be held responsible for almost
everything — by Hazel Cavendish

HE internationaly-famous French arch-

itect Le Corbusier was the first man to

suggest that a house should be *‘a
machine for living”, yet no-one so far has
put this concept into totally practical ef-
fect. Now an Aberdeen Scot called Charles
Davidson and his partner Jack McLaughlin
have introduced their electronically-inspired
IntelliHome to England in a £1,000,000
show house in Surrey, due to open to the
public soon. This house claims to have
the most extensive fully-automated voice-
activated system in the British Isles.

In August last year EPE included David-
son’s original “Thinking House” in the
Innovations round-up of Marvels for the
Millennium. lts success has been taken
up by one of England’s leading house
builders in the South and a similar system
is being developed for pubs and shops.
Considerable interest is being shown by
European builders.

Davidson believes his new system
will become standard in new homes
throughout Britain in five years, as he has
devised a way of manufacturing it so
economically that a householder is likely
to recover the cost of the system in the
first couple of years, through impressive
economies in heating and lighting.

BUTLERIAN REVOLUTION

The 1997 IntelliHome is based around an
electronic  *“butler” which Davidson calls
Alexander. The basic voice-activated sys-
tem, with around 60 functions, costs about
£1,500, although the really sophisticated
versions for luxury homes with swimming
pools and music rooms can cost up to
£70,000.

Security is possibly the most important
part of the system. Alexander will call the
emergency services and a nominated neigh-
bour if there is a break-in, and if someone
comes to the door when the owner is away,
Alexander transfers the call to the owner’s
mobile phone, so that he can speak to the
visitor over the intercom, giving the impres-
sion that he is at home. It is even possible to
send a video image of the caller to him if he
is abroad, so he can tell Alexander whether
or not it is safe to admit the caller.

Alexander's video surveillance system has
many unique and highly secure design fea-
tures. It consists of a video panel to which
four cameras are connected. A slave video
panel can also be connected to allow up to
eight cameras to be controlled. A remark-
able economy is achieved through the wiring,
which requires no special tools and has been
developed to utilise standard burglar alarm
wire, making installation costs nominal. It
should be possible to fit cameras to wherever
wires have been run to detectors.

Alexander keeps a careful eye on the
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weather and the thermometer, and can make
sure the dimmer switches are used when the
house is unoccupied and the heating kept low,
with resultant economy saving. One of
Alexander’s features is that the owner can
phone him for confirmation that the heating
is turned up to eliminate danger of burst
pipes, and that the electric blanket will be on
when he returns!

EVEN THE MENIALS

Even plants and pets are catered for.
Plants can be watered in an owner’s absence,
and dogs and cats be fed automatically from
special compartmentalised dishes. There is
also an electronic rake which cleans out the
cat’s litter tray and leaves the detritus sealed
in a plastic bag!

In homes having a swimming pool, spa-
cious lawns and elaborate gardens, outside
chores can also be assisted. Alexander can be
told to majntain the swimming pool, filter-
ing and vacuummg it twice daily, and other
such operations. He can also ensure that
lawns are watered daily in summer, except
when it has rained, and hanging baskets are
watered twice in 24 hours.

“As far as | know,” says Mr Davidson,
“Nobody has ever put so many devices
under one roof before. We have created a
sophisticated wiring infrastructure as the
base of the system. Every room in the
house can be wired so that from any-
where the occupants will have access to
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IntelliHome integrated control system.

video, audio, telephone, computer links,
automation control, temperature control,
security system and access control.

BUTLERING GRANNY

Three new developments — described. as
“stand-alone” products — comprise a unique
security lamp called ShadowGuard, which
uses a variety of effects to create the illusion
of occupancy, a revolutionary digital CCTV
system, recording onto a computer hard
disk, which includes a neighbourhood watch
function, allowing householders to monitor
each others’ homes, and an “intelligent”
wall socket. The latter can be switched on
and off from anywhere in the world by
touch-tone telephone.

Whilst the full-scale IntelliHome is
designed to answer the needs of the very
rich, the very busy and the very powerful, in
its simpler version it could revolutionise
many ordinary lives. Last year, Scottish
Homes asked Charles Davidson’s company
to create a “Granny-friendly home” in a
sheltered complex, and a major Sheltered
Housing charity has asked for a pilot
scheme for disabled people, which, if
adopted, should allow many to live on in
their own homes with the aid of the most
helpful items of the new technology. Such
schemes can be programmed according to
individual requirements, and by the use of
the fool-proof voice-activated system which
any user can quickly understand.
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What a Picture!

A FAMILIAR scenario for many electronic
enthusiasts and small business: you're fed-
up with trying to do CAD, DTP or graphics
work on that 15-inch monitor, but cannot
afford the dosh to get a larger one!

Well, there seems to be light at the end
of the tunnel for you - Barry Eudall of
BBA Ltd has developed a way of running
Sparc Station monitors on a standard 486
or above PC, using any IMb or greater
graphics card. Available in 17-inch and
20-inch versions, and costing just £225 and
£325 respectively (plus VAT), these superb
second-user monitors come with a three month return-to-base warranty.

Performance-wise, they will reach XVGA level, 0-26 dot pitch, 1024 X 768
resolution at 70 or 75 cycles in Windows 3.1, 95 or NT (all DOS applications must be
run within Windows). It’s a serious electronic designer's dream!

Furthermore, there is even a technical hot-line available to help you, should you
experience any problems with installation.

So, give BBA a ring on 01664 482600 and give your eyesight a rest, with no more
tunnel vision. Alternatively, write to BBA at 22 Granville Road, Melton Mowbray.
Leicestershire LE13 OSN.

Internet
Satellites

**'SATELLITES have the potential to take the
information superhighway to every comer of
the globe,”” enthuses Science and Technol-
ogy minister, lan Taylor. **In the long run,
they could make using the Internet faster and
cheaper and enable it to be accessed from any
point on the planet, no matter how remote.™

Mr Taylor was commenting on the an-
nouncement of a programme to encourage
industry to come up with new ways to deliver
multimedia services via satellite. Under the
Satellite Multimedia Applications Demonstra-
tion Programme (SMADP). which is being
sponsored by the British National Space Cen-
tre (BNSC), consortia will be invited to put
forward proposals on how to provide informa-
tion technology services more efficiently.

**A frequent complaint from Internet users
is how long it takes to locate the information
they are looking for.”" We whole-heartedly
agree!

BIDDING-UP " =
DIGITALTV -

IAN TAYLOR, Minister for Science and
Technology has welcomed the substantial
bids the Independent Television Commis-
sion has received for multiplex licences for
digital terrestrial TV.

“The receipt of bids”, he says, “marks a
major step in our development of a new
digital environment in the UK. The real
commercial interest now evident gives the
lie to all Jeremiahs and the prophets of
doom who said that DTT would be of no
commercial interest.”

“It is now up to the ITC to select
the winning bids and for the competition
authorities to consider any issues arising

out of those bids. Whatever the outcome,
the future for Digital in the UK is one we
can look forward to with confidence.”

A new free telephone hot-line to up-date
callers with details of information technol-
ogy opportunities across the UK went live
on 1st February. The hot-line — 0800 456
567 — is part of the government's IT For
All campaign which is intended to take
the mystery out of information technology
and help banish technophobia in Britain by
giving hands-on opportunities to see what
IT can do. This commitment to technol-
ogy is welcomed; all to often the opposite
seems to have prevaited.

MINI PIC-CHIP

MICROCHIP'S revolutionary 8-pin microcontroller family - the world’s smallest —
now includes devices with advanced analogue-to-digital features. The PIC12C671 ‘and
PIC12C672 8-bit one-time-programmable (OTP) microcontrollers enable intelligent fea-
tures to be integrated into mechanical designs. They will compete directly with 4-bit
microcontrollers (yes, 4-bit technology still has its place), but offer significantly enhanced
performance.

The advanced features include an on-chip ADC and two analogue channels. Respec-
tively, the two chips have 1024 and 2048 words of program memory, plus 128 bytes of
user RAM. They also provide six multiplexed 1/O pins, 4MHz on-chip oscillator. 35
single-word instructions, and other usual features that you would expect to find on a PIC.

For more information, contact Arizona Microchip Technology Ltd., Unit 6, The Court-
yard, Meadowbank, Furlong Road. Bourne End. Bucks, SI8 5AJ. Tel: 01628 851077. Fax
01628 850259.

KANDA MINI-PICS IT

KANDA System’'s Professional Univer-
sal PIC programmer will now program
the new 8-pin 12C5xx series of
microcontroliers. This is in addition to
the 16C5x. 16C6x, 16C7x, 16C8x and
17C4x series (18-pin, 28-pin and 40-pin
variants).

The intuitive windowed menu system
allows access to all the processor fea-
tures (unlike many low-cost units) and
will work with code produced by any
standard assembler or compiler, includ-

ing C and Basic, and, Kanda tell us,
MPASM and TASM as weli.

This programmer normally retails for
£169 but, for EPE readers, it is being
offered at only £99 (excl. VAT), and you
will be given a free 8-pin processor.

For further information on their range
of products, contact Kanda Systems
Ltd.,, Unit 11, Glanyravon Enterprise
Park, Aberystwyth, SY23 9ZZ. Tel:
01974 282570. Fax 01974 282356.
E-mail Sales@Kanda-systems.com.
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1Te Golplts Aciraits msmm mmmwm

® Easy to Use Graphical Interface under
s both DOS and Windows.
Netlist, Parts List & ERC reports.
Hierarchical Design.
Extensive component/model libraries.
Advanced Property Management.
Seamless integration with simulation and
PCB design.

Simulation

® Non-Linear & Linear Analogue Simulation.
® Event driven Digital Simulation with
modelling language.
® Partitioned simulation of large designs
with multiple analogue & digital sections.
® Graphs displayed directly on the
schematic.

PCB Design

32 bit high resolution database.
Multi-Layer and SMT support.

Full DRC and Connectivity Checking.
RIP-UP & RETRY Autorouter.

Shape based gridless power planes.
Output to printers, plotters, Postscript,
Gerber, DXF and clipboard.

Gerber and DXF Import capability.

Call now for your free demo disk
Cl C e m C e or ask about the full evaluation kit.
Tel: 01756 753440. Fax: 01756 752857.

E | e ctr onic s 53-55 Main St, Grassington. BD23 5AA.

Mmmwﬁwm” mm EMAIL: info@labcenter.co.uk
Fics sl VA ad Gy, 1 wademarks acknowledged. WWW: http:/www.labcenter.co.uk



Reguiar Clinic —————

CIRCUIT
URGERY ¢

ALAN WINSTANLEY

This month, the Readers’ Help Desk manned by our regular ‘Surgeon’
helps with bizarre CMOS behaviour and takes resistors apart — literally!

Resistor Puzzle

UR regular round-up of comments,
Qqueries and readers’ questions starts
with a puzzler concermning resistor types.
We also get to grips with 4 and 35
band resistor codes. Jonathan Stott of
Tamworth, Staffs. asks:

Dear Alan, [ am 16 years old and enjoy
making some of the projects in EPE. A
question recently arose which 1 hope you
can help answer: what is the difference
between carbon film and metal film resis-
tors? One seems lo be able to buy a wider
range of resistances in metal film ranges. Is
it all right 10 use metal film resistors even if
carbon film types are specified in the Com-
ponents List? Thanks for your help!

Well Jonathan, carbon film resistors are
the most popular choice because they offer
a good balance between cost and perfor-
mance. They are made by depositing a
**carbon film’' onto a ceramic body, which
is then trimmed to the required ohmic
value by cutting a spiral groove. They are
a good, cheap and cheerful choice for most
projects. Snip one in half and you will
see the ceramic centre, coloured white;
scrape off the surface paint and with luck
you'll reveal the spiral resistance band
underneath! Carbon film resistors are typi-
cally painted beige or brown and show
four colour bands. The four-band code
is straightforward and for the benefit of
beginners it is shown in Fig. 1.

(—— k
Black 0 0 1 -
Brown 1 1 10 o
Red 2 2 100 -
Orange 3 3 1k -
Yelow 4 4 10k S
Green 5 5 100k -
Blue 6 6 1M -
Violet 7 7 10M S
Grey 8 8 - . -
White 9 9 - -
Gold A 5%
Silver ... 10%
Fig. 1. Four-band resistor code
example.:  yellow-violet-orange-gold =
47,000 ohms (47k) 5%.
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Se—
Black 0 0 0 1 -
Brown 11 1 10 1%

Red 2 2 2 100 2%
Orange 3 3 3 1k -
Yellow 4 4 4 10k -
Green 5 5 5 100k -
Blue 6 6 6 1M -
Violet 7 7 7 10M -
Grey 8 8 8 - -
White 9 9 9 - -
Gold S 5%
Sitver - - - - 10%

Fig. 2. Five-band resistor code

example:  yellow-violet-black-red-

brown =47,000 (47k) 1%.

Metal film are superior to carbon types
because an alloy film is deposited as the
resistive material. This produces a high
stability resistor with low ‘‘noise’’ and
close tolerance, but this is only important
in sensitive circuits and the improvement
will not be at all noticeable in most
projects. Metal film resistors are typically
coloured blue or grey and will have five
colour bands to represent the resistor
value. The five band code is given in
Fig. 2.

See how four bands are used to deter-
mine the code whilst a fifth band is
the tolerance. Note that Maplin's **Min
Res'" metal film 0-6 watt resistors are
1% tolerance, but the ordinary four-band
code usually applies. they say. and if a
fifth (red) band is shown, this may be an
indicator of the resistor’s temperature co-
efficient (see later), not the tolerance.
Confusing!

Being Tolerant

The tolerance of a resistor is an indica-
tion. of its accuracy. A 100 ohm 5% resis-
tor could in practice be anything between
95 to 105 ohms. As far as the resistor
values themselves are concerned, these are
grouped into preferred values and most
EPE constructional projects use the E12
range, the most basic and widely available
set of values used. These are based on 1,
1-2,1:5,1-8, 2:2, 2.7, 3-3, 3.9, 4.7, 56, 68
and 8-2 and their multipliers (100 ohms,

1-0 kilohms, 10 kilohms, etc.). Sometimes,
*‘unusual’’ resistor values crop in circuits
which are not of the E12 preferred range.
and this worries novices who are unaccus-
tomed to such peculiar values. For in-
stance, you may see a 200 ohm resistor
rather than a more customary 220 ohm
(E12) value.

Fear not. The reason is often that the
circuit designer may well be a profes-
sional or advanced constructor who simply
works with the E24 preferred range! At his
disposal he will have the following E24
values: 1, 1-1, 1-2, 1.3, 1.5, 1-6, 1.8, 2:0,
2:2, 24, 2.7, 3.0, 3-3, 3-6, 39, 43, 47,
5-1, 56, 6:2, 6:8, 7-5, 8:2, and 9-1. Note
the extra values available! So he may well
have picked a 200 ohm resistor simply
because that’'s what was around at the
time.

In some cases (perhaps it's part of a
voltage reference or biasing network), the
resistor value is critical and will have been
chosen for a specific reason. Such resistor
values may be highlighted by the fact that
the designer may specify a close tolerance
(metal film) 1% type, so it is then best to
stick with that value and not stray from the
published design.

As often than not, though, you can
substitute a near-value resistor (220
ohms, say) and in many examples this
will not make any difference to your
circuit. Don’t be put off by those
*‘funny’’ values which you may see from
time to time, but check to see if there is a
particular reason why such a part was
specified in the design.

There are also even wider ranges of
resistors available in the E48 (48 values)
and E96 (96 values) ranges, which are
only of interest to professionals and cir-
cuit developers. The far greater number
of values available implies that closer
tolerances are required, and metal film
technology is therefore more appropriate,
that's why there are seemingly more metal
film than carbon film resistors on sale. For
the technically orientated, British Standard
BS 2488: 1966 (equivalent to IEC 63)
is the Schedule of preferred numbers
for the resistance of resistors and the
capacitance of capacitors for telecom-
munications equipmen!. Yes, the same
scheme of preferred values applies to
capacitors, too.
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Other factors which a designer would
sometimes take into account include the
‘‘tempco’’ — temperature co-efficient —
an indication of how much the value is
likely to drift up or down when the
temperature changes. This is expressed in
terms of parts per million (ppm) per °C,
and metal film resistors offer superior
performance in this respect (50ppm com-
pared with 200-500ppm for carbon film
types). There is an excellent reference to
this and those “*E’’ values in the book
Newnes *'Electronics Toolkit'" by Geoff
Phillips (ISBN 0-7506-0929-X), which is a
handy source of data.

To answer your final question, there is
technically nothing to be gained by using
metal film resistors if carbon film are spec-
ified in Components Lists. When funds are
restricted, I recommend gradually building
up a ‘‘resistor kit — 5% 0-25W carbon
film resistors are perfectly adequate for
hobbyists’ needs — perhaps purchasing ten
or twenty of some of the most popular
values each time you place an order. |
simply store them in re-sealable poly bags,
with a large bag holding each E12 value
(as listed earlier), and smaller bags within
containing the resistors themselves.

Internet users may be interested in
two freeware resistor colour code pro-
grams available from our FTP site at
ftp://ftp.epemag.wimborne.co.uk/pub/
software. Resistor.zip is a simple, neat
3-colour code display — type in the value
to see the colours, or click to select a
colour and see the resistance value com-
puted. Rescalc.zip deals with S-colour
band types. Both programs run under
Windows 3.x or Windows 95.

For readers who do not have Internet
access, we can provide both these freeware
files on an IBM-PC floppy disk for the
sum of £2-50 (UK) which covers copying,
mailing, postage and handling.

Redundant Pins

Become Static-prone

An avid ‘‘Ingenuity Unlimited’' con-
tributor, the Rev. Thos. Scarborough of
Cape Town, South Africa asks several
questions in a recent letter: **Why should
unused pins of i.c.s be tied high or low,
and what are the consequences of failing
to do so?"" And another similar ques-
tion cropped up in an Internet newsgroup
recently:

“I'm just getting into electronics, and
was working on a project when | noticed
that my NAND gate (2-input quad 4011
CMOS chip) was not working properly. To
test it out, | wired a basic circuit where
one input always had power, and the other
is connected to power via a pushswitch.
The output was connected to an l.ed.
Theoretically, the led. should stay on
unless the button is pressed. It sort of
did this, but when [ released the button,
it remained off. | also noticed it would
come back on again if | gently tapped the
circuit.”’

CMOS technology was originally
known as COS/MOS (Complementary-
Symmetry Metal-Oxide Semiconductor)
and was pioneered at the RCA
Laboratories in Princeton, New Jersey in
the early 1960s. RCA Solid State
announced the first commercial COS/MOS
series in 1968, nearly thirty years ago.
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+9V O =0 +Vdd
st ,.I
't !4 CDaot1
14
3
: ouTPUT
2707
PULL-DOWN
RESISTOR ALL UNUSED GATES
SHOULD HAVE INPUTS
100k GROUNDED TO vss
56.8.9.12,13
ov O T O Vss

Fig. 3. A pull-down resistor is essen-
tal to prevent the input (pin 2) from
“floating”.

RCA utilised new on-chip complemen-
tary p-channel and n-channel MOS
“‘transistors”” in their new COS/MOS
gates. These transistors are perhaps better
thought of as “*capacitors’” since they are
formed from an extremely thin sandwich
of metal oxide and i.c. substrate acting
as capacitor ‘‘plates’’, separated by a
dielectric of silicon dioxide. The device
works by transferring charge between the
gate’s intemal CMOS **capacitors’”. Un-
like a bipolar device, no noticeable input
current flows, and instead the gate is
purely voltage controlled.

Consequently, the MOS transistors are
formed using extremely thin layers of
oxide which are highly prone to damage
by static electricity discharges. CMOS
gates have a very high input impedance
(1012 ohms or more) and contain an
input-protection circuit consisting of a
diode network which (one hopes) will
shunt away any excess voltages created
through the accumulation of static, or the
application of excessive signal voltages or
noise.

However, it’s easy for a human body to
acquire a charge of 10-20,000eV (electron
volts) purely by walking on a nylon carpet,
and this is sufficient to destroy a CMOS
device if you discharge yourself into the
chip. Hence we pin our, hopes on anti-
static precautions (wrist straps, etc.) and
we hope that those built-in diodes will
catch anything else; in fact the diodes
provide protection up to about 4kV. less
on older devices.

When building circuits which contain
CMOS logic, it is best to ground any
unused pins to OV (V). This equally
applies to the input pins of wnused
gates. Failure to
do so can force
the CMOS transis-
tors to move into
their linear region,

rather than ac- 812 x 11"
ting as simple on-
off switches. This *Or Photocopy

causes larger cur-
rents to flow and
results in faulty or
erratic operation of
the gate, or possibly
the entire chip.

Our anonymous

**Use standard
household iron

Use Standard Copper Clad Board

unconnected to anything. A pull-up or
pull-down resistor should always be used
on CMOS inputs to prevent the CMOS
transistors from partly conducting. In this
example, he should hook a pull-down
resistor, say 100k or so, between the pin
and V,, remembering that the switch
itself is connected to the input pin and
positive rail (+ Vyg). The resistor biases
the pin to one supply rail or the other, sece
Fig. 3.

The very act of “‘tapping’ the chip
with a finger may have contributed to the
CMOS gate’s bizarre behaviour because
he may have introduced further static or
helped to shunt some of it away. I have
witnessed odd behaviour with a counter
chip which would display a seven-seg-
ment figure randomly when a finger was
placed nearby. The cause was static ac-
cumulation on some unused pins of the
counter!

With bipolar devices, it perhaps isn't
compulsory to use biasing resistors but in
many situations it is a wise precaution as it
helps the stability of the circuit. The 555
timer shown in Fig. 4 has pull-up resistors
on the trigger and reset pins, to prevent
erratic operation.

PULL-UP
RESISTORS
47k 47k A

+Vs

Ve
4
RST
IC1
NESS5
2 OR
3 TRIG 1cm7555
o—fourt
~ - ov
TRIGGER | RESET 1
Ho H.
o °
t=1.1RC

Fig. 4. Pull-up resistors are used to
bias the trigger and reset pins to the
positive rail.
If you have any questions or
comments, please write to Alan
Winstanley, Circuit  Surgery, Wim-
borne Publishing Ltd.. Allen House,
East Borough, Wimbome, Dorset,
BH21 1PF, United Kingdom. E-mail
alan@epemag.demon.co.uk. We cannot
guarantee a personal reply but will
endeavour to offer help where possible.

Printed Circuits in Minutes
Direct from LaserPrint!

1. LaserPrint®
2. Press On**
3. Peel OFff

4. €tch

Internet friend also

PRESS-N-PEEIj

S sheets £12.50

10 sheets £25

made the subtle [
mistake of keep- ETCHING SUPPLIES
ing an input

18 STAPLETON ROAD - PETERBOROUGH PE2 6TD
TEL: 01733 233043 FAX: 01733 231096

Plus VAT & Postage

pin ‘‘floating’’ or
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Constiructional Project ——

MID/

MATRIX

NEIL JOHNSON =

Eliminate the hassle or
constantly replugging your N/
gear with this six-channe/

switching unit.

MODERN electronic music systems
rely on the Musical Instrument
Digital Interface (MIDI) to con-
nect together synthesizers, drum machines
and computers. Unfortunately, even the
most basic amateur electronic music sys-
tem requires a reasonable amount of MIDI
cabling. Before long, the swapping of
MIDI cables between units results in a
spaghetti jumble of cables and plugs.

The MIDI Matrix was designed to solve
the cable swapping problem, using the
**telephone exchange™” principle — lots of
signals coming in, lots of signals going
out, and just a few switches providing
interconnections between the two in any
configuration required.

This project is aimed at any electronic
musician, amateur or professional, who
has even the remotest need to frequently
change MIDI cabling arrangements. Once
all your MIDI signals are connected to
this unit you can forget about rummaging
around the back of your synthesizers and
modules to change your leads — with a
twist of a switch, this unit can alter your
MIDI layout instantly.

SYSTEM
CONFIGURATION

The MIDI Matrix is built from two basic
modules: a MIDI Interface module and a
Power Supply Unit (PSU). The block dia-
gram of the basic layout of the MIDI
Matrix is shown in Fig. 1.

The MIDI Interface modules provide the
interface between the MIDI signals and the
internal electronics, transferring the MIDI
signal onto one of the internal data chan-
nels. The actual signalling system used by
MIDI is a type known as a current loop.
Data is sent in a serial stream, similar to
the common RS-232 system used by com-
puters and terminals, using a current of
SmA to represent 0 and no current to rep-
resent 1.

The reason for this rather ancient system
(current loops originated back in the days
of mechanical teletypewriters) is that the
standard MIDI Input circuitry must use an
opto-isolator to provide electrical isolation
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between the transmitter and the receiver, a
current of SmA being sufficient to drive
most common opto-isolators.

The purpose of the opto-isolator is
to provide galvanic isolation: no direct
electrical connection between the sender
and receiver. This feature has two impor-
tant properties. namely, electrical safety
and improved noise immunity.

Of most interest to the musician is the
second property — noise. Noise will get
into an electrical system any way it can,
and one subtle entry route is through an
earth loop. As its name suggests, this is a
loop of wire which is supposedly at earth
potential. However, upon closer inspection
you will find that the cable is joined to
earth at only two points — its ends (see
Fig. 2).

That earth wire loop forms a rather nice
inductive loop antenna, liable to pick up
all sorts of noise — mains hum, audio sig-
nals, radio signals, noisy electric motors -
which will find its way into the audio sig-
nal path and ultimately into the recording
equipment.

By placing an clectrical barrier at the
MIDI Input. we break this earth loop and
prevent any induced noise finding its way,
via the MIDI Matrix, into a synthesizer or
mixer. It would be particularly disastrous,
for example, if noise found its way into
your mixer, where it would ruin your care-
fully crafted audio masterpiece.

Another reason for trying to keep out
noise is that it could, if sufficiently strong.
disrupt the MIDI data. This would cause
data errors, interfering with the informa-
tion between MIDI units. The effect of
this would depend on what was happen-
ing at the time of the disruption. For
instance, you have just waited five minutes
for a long sample to download into your
sampler: when the transfer process sud-
denly stops, the sampler says the data is
corrupt and would you like to **Try Again
(Yes/No/Abort) 7*

Alternatively, you could be centre-stage
playing your lead solo when, just as you
reach the crescendo, a blip in the MIDI
data signals your synthesizer to stop what
it is doing and retune itself, leaving you
looking like a lemon under the stage lights.

The subject of safety cannot be over-
stressed, especially when dealing with
some musicians who seem to have a very
cavalier attitude towards electricity. There
are many tales of musicians who have
been killed through very dodgy mains
earthing circuits — one poor chap did not

TO ALL POWER
MODULES SUPPLY
O >
— ,| seecron
our {—] e
* ] ]
MIDI MIDI PORTS Voo SWITCHES
2705 . 2705
Nl m— »
SELECTOR
3
MIDI PORT #6 SWITCH
ouT< l—; €

Fig. 1. Block diagram for the MIDI Matrix.
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INSTRUMENT OR

STUDIO

SIGNAL SOURCE

MIXER

S5 6000

romm =

MAINS
EARTH

Fig. 2. Un-isolated connections between two units can create an undesirable earth loop.

realise his electric guitar was actually at
mains voltage until he completed the
circuit to earth through an earthed metal
microphone body ...RIP

The opto-isolator specified for the MIDI
Matrix has an isolation voltage rating of
2500V r.m.s., more than sufficient to block
mains voltage. In the worst case, where
one of the MIDI wires found itself at
mains potential, the only damage to occur
would be to the l.e.d. (light emitting diode)
in the opto-isolator — much easier to re-
place a small lump of plastic than rewire a
previously living, breathing musician.

Rotary Selector switches select the data
channel routings. Each switch is connected
to its own MIDI Out interface and can
select any one of the available MIDI Input
channels.

Finally, the PSU provides power at +5
volts for the complete system. For design
simplicity and safety. a ready-made mains
PSU module is used. together with an
l.e.d. to provide power indication. No
provision has been made for a power
switch for two reasons, simplicity and
safety (fewer components and no internal
wiring at mains potential) since the MIDI
Matrix will be required whenever the
MIDI system is going to be used. The
mains plug, of course, must be fitted with a
suitably rated fuse.

HOW IT WORKS

The circuit diagram for the MIDI
Interface module is shown in Fig. 3.
Current flows into socket SK1, through
resistor R1 and the l.e.d. in opto-isolator
IC1, and back out through SK1 again.
Diode D1 protects ICI against accidental
reverse connection.

When current passes through the in-
ternal le.d. of ICI, it shines on the light-
sensitive base of a high gain transistor, and
turns it on. The output of IC1 is the open
collector of a second booster transistor,
which is pulled high by resistor R2 when
in the off state. The resulting digital signal
is sent off-board to the Selector
modules.

1D v
R1 (R101) +
200 2 + Ve R2 (R162)
N4 2w
IC1(1C101)
K N
D1 (D101} N1 oyt O
1NA14S
7
e BASE
SK1 (8K101) GND
5 R3 (R103) C1(C101) -L
R W
ov
0
02(0102) "
GREEN o™
1G2E (IC2F)
RS (R105) TAHCT14 ’Z‘;:‘”’
2200
1C2c (1C20) c24 (IC2a) o
on T TeHCTI4 T4HCT14
6 9
O
GROUND

Fig. 3. MIDI Interface circuit diagram.
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Resistor R3 provides a drain for the
leakage current of the light-sensitive tran-
sistor. reducing the switching time of the
device.

Returning signals are fed into a simple
booster amplifier based on two of the
inverters, 1C2c and 1C2d, within the hex
Schmitt inverter package of 1C2. Resistor
R4 pulls the input high when no input
signal is present, while resistors R5 and R6
complete the SmA current loop.

Assuming a 1-7 volt drop across the
receiver l.e.d. within IC1, the current flow
will be:

=G - 17)/(3%x220) = SmA

The third inverter, 1C2e, together with
resistor R7 and l.e.d. D2, indicate to the
user whenever MIDI data passes through
the output. This seemingly simple addition
can save many a headache while run-
ning a MIDI system (thus speaks painful
experience!).

As shown in Fig. 4, the Selector
switches, S1 to S6, are of the break-
before-make rotary type. Although this
article describes a unit with only six
inputs, it is possible to add more MIDI
interface modules. The only
practical limitation
being the

number of
positions that a
rotary switch has; most
commonly available single-pole
rotary switches have 12 ways, thus
setting the upper limit to 12 channels. The
switches select one of several channels of
data from the MIDI inputs, and pass it to
one MIDI output.

Finally, the circuit for the power supply
unit is shown in Fig. 5. Connector PL1 is
an IEC mains plug. similar to those found
on the back of computers and most profes-
sional electronic equipment. This feeds
mains power directly into the PSU module.
Indication of power is provided by l.e.d.
D3. which is in series with current limiting
resistor R8.

CONSTRUCTION

Ease of construction has been a main
aim when designing this project. Virtually
all of the components are mounted on
printed circuit boards (p.c.b.s). with very
minimal inter-board wiring. To reduce the
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PORT 1 PORT 2 PORT3 PORT 4 PORTS PORT6
+ + + + + +
-1 = - T - -
ouT IN ouTt IN out IN out IN ouT IN ouT N +5v
PSU
ov
L L — — —
L} \) M ‘ \) \O ALL R(.)TARV S.WITCHES
o o o o o OREAK BEFORE WAKE"
A e AL = AL = s A s | P s
~ T PORT 1 ~ T PORT 2 P T PORT 3 /0/0 T PORT 4 Vet T PORT 5 72 T POAT §
SELECT SELECT SELECT SELECT SELECT SELECT
Fig. 4. Delails of how the six ports are switched.
number of p.c.b.s and wiring, two com- components mounted on the board itself,
plete channels are incorporated on each as shown in Fig. 6. You only need one +5v
MIDI interface board. The boards are copy of this board. Start assembly with PLY PSU
available from the EPE PCB Service, resistor R8, plug PLI and then the PSU 1 +3y
codes 147 (PSU) and 148 (Interface). module itself. If you are going to use p.c.b. N 230VinG -
We will start by describing assembly of pins for the off-board terminations, they E| - 2200
the PSU board, followed by the MIDI In- should be inserted after R8. a
terface board. CAUTION: Hazardous mains volt- Y e ¥
The PSU board is probably the simplest ages are present on the PSU board. h
design you will ever come across for Construction and assembly of this part . +—0 oV
a mains PSU, there being only three of the project shouid only be done by —L_
experienced constructors. If you are in =
any doubt about the safety of your
caMPONENTS circuit, get it checked by a qualified Fig. 5. Power Supply Details.
electrician.
NOTE: Quantites shown
Resistors for control module p.c.b.
R1, R5 to mounted components
R7. R101, are for one module only. - N
R105to R107 2200 (8 off) 7 , &
R2, R102 2704} (2 off)
R3, R103 10k (2 off) .
R4, R104 4k7 (2 off) —t>) 2
R8 2700 03
All 0-25W 5% carbon or better. *1 E
——
Capacitor See PL1 @ PSU .
C1,C101 100n golyester A
e TALK ’ T e
OUTPUT
Semiconductors Page —
D1,D101 1N4148 signal - . o
diode (2 off)
D2,D102 green l.e.d. (2 off) 3 o 23
D3 red l.e.d. \_ Y,
IC1,1C101 6N138 or 6N139
opto-isolator (2 off)
IC2 74HCT14 hex Schmitt
inverter
Miscellaneous
PL1 IEC mains plug, right-angle, 0o o
p.c.b. mounting
S110S6 1-pole 6-way rotary switch, N
break-before-make (6 off)
SK1, SK2,
SK101,
SK102 5-pin DIN socket, p.c.b.
mounting (2 off) <« 147
Printed circuit boards, available from
the EPE PCB Service, codes 147 (PSU
-1 claff), ggsl (Interface ~ 3 gg);selo:’ver
supply module, mains powered, C ——O
1W regulated output (see Shop Talk);
case, 19-inch rack-mounting, 1/2U
height; metal bracket; wire; solder, etc. o (o]
Approx Cost £ 4 9
Guidance Only

excl. case
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Fig. 6. Printed circuit board details for the power supply.
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Two mounting holes are included on the
board to secure it to the plug PL1 - do not
rely on the three solder joints to hold the
board to this connector.

Check the solder joints before gluing the
cover to the board as shown in Fig. 7. This
cover must be made of non-conducting
material, such as acrylic (Perspex), SRBP,
or fibre-glass sheet, and ensures that there
is plenty of isolation distance between
parts at mains voltage and the case.

Assembly details for the MIDI Interface
board are shown in Fig. 8. You need one
of these boards for each pair of Interface
circuits, i.e. three for a 6-channel unit.
Start with the d.i.l. (dual-in-line) sockets,
then follow with the diodes, resistors and
capacitor. Note that component numbers
for the second channel, except for Cl and
IC2, are prefixed by '*10'"; for example
R1 becomes R101, D1 becomes D101, etc.

The group of four DIN sockets (SKI,
SK2, SK101 and SK102) are designed to
slot together to form one block of connec-
tors. Insert them carefully into the board

LEJ | { T J
W INSULATING
SAFETY COVER

Fig. 7. Showing where the insulating cover is used on the power supply module.

L L T T T
o FTje dET A "“.{Q‘G
g - [ﬂ nug. — 4
S
R al i
Yaldprrrlyy gy
R R L ov
DATA DATA k2 ko2 DATA  DATA SUPPLY
T N o 0101 N OuT

— . 5V

Fig. 8. Printed circuit board details for one dual-port control module.
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Fig. 9. Details of one of the mounting
brackets.

and solder in place. taking care to get the
mating grooves properly overlapping.

The last parts to fix to the board are
the two mounting brackets at each end.
These are small metal brackets with holes
suitable for 4BA bolts (or M35 if you
prefer metric). Dimensions are shown in
Fig. 9.

CASE DETAILS

The last stage of construction is to drill
and assemble the case. and connect the
boards together.

Simplicity has again been a major in-
fluence in the choice of the case. By using
a flat-pack 19-inch rack case, only two
panels require holes to be drilled in them
— the front and rear panels. The layout
details and control legends can be seen in
the photographs.

The front panel requires thirteen holes:
six for the Selector switches, six for cor-
responding MIDI indicator 1.e.d.s, and one
for the power indicator l.e.d. The rear
panel is slightly more complicated with 21
holes being required. Drill the holes to
allow enough clearance for the l.e.d. clips
and switch-mounting nuts.

The four modules — PSU and three
MIDI Interface modules — can be mounted
on the rear panel using 4BA screws. As
stated, the MIDI Interface modules require
small metal brackets to attach them per-
pendicular to the rear panel using 4BA or
M3 nuts and bolts as appropriate.

The PSU requires particular attention
since there are dangerous mains voltages
present. The following assembly details
should be followed to ensure your safety.
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The practical upshot of most of it is
**Earth any metal which you can touch™".

Begin by fixing the PSU to the back
panel with two M3 screws. Then connect
a piece of stout, insulated wire between
the earth terminal on the mains connector
(PL1) and an earth tag fixed to one of the
mounting bolts. Use wire of grade 19/0-2
(19 strands of 0-2mm diameter) or greater,
since in the case of a short-circuit, this
wire must carry the full rupture current of
the mains fuse.

The mains cable should be terminated
at one end in an approved mains plug
and an IEC socket at the other end. It
is recommended that a ready-made cable
with moulded plugs is used, since this
obviates the need for any mains wiring at
all. The mains plug should be fitted with a
3-amp rated fuse, sufficient to protect the
cable.

Proceed with mounting the front panel
and the rear panel. On one of the mounting
screws place an earth tag between the front
panel and the rear panel. Again using insu-
lated stout wire, connect this to the earth
terminal on PL1. Make up two more earth
straps, one each for the top and bottom
panels, long enough to reach the mounting
screw holes.

Wiring up of the wunit is fairly
straightforward, and consists mostly of
wires going between the MIDI Interface
modules and the front panel. Begin with
the wiring from the PSU module,
including the front panel indicator. and
daisy-chain the power leads from one
MIDI Interface module to another.

The wiring of the Selector switches con-
sists of connecting together all the com-
mon terminals of the switches. This is best
done with short lengths of PVC-covered
solid-core wire. This is a slightly tedious
job, there being thirty interconnections to
be made. However, in practice, the repeti-
tive pattern of interconnections helps iden-
tify any wiring errors that may occur.

The final wiring required is that between
the MIDI Interface modules and the front
panel l.e.d.s and Selector switches. This
should be done with lengths of stranded
wire, typically 7/0-2mm (seven strands,
0-2mm in diameter) or similar. Be care-
ful to connect the le.d.s the correct way
round. Should you accidentally get your
wires crossed no harm will come to the
l.e.d.. but you could spend ages wondering
why no MIDI data seems to be getting
through!

The last task is to fit the top and bottom
panels of the case. These slide on and are
retained by the small screws supplied with
the case.

TESTING

The first step in testing is to check the
mains PSU. As has been clearly stated
above: take care!

Once the
and running, check with a voltmeter
that there are no voltages present on any of
the inputs.

Likewise, check the outputs for any
signs of untoward voltages. Operation can
be quickly checked by pushing a low cur-
rent l.e.d. directly into the holes of the
DIN socket — cathode (k) into pin S and
the anode (a) into pin 4. If all is okay, the
l.e.d. should not light.

Now for the fun bit. Connect up a
keyboard to one of the MIDI inputs and a
synthesizer to one of the MIDI outputs.
Turn everything on. select the appropriate
input on the MIDI Matrix, and play a
few notes. The data l.e.d. on the MIDI
Matrix should flash and your synth should
squawk, zzimm, boom, or whatever.

After repeating this test for the other
inputs and outputs, you should now have
a fully working MIDI Matrix. All that
remains is to fit the unit into your studio,
connect all your MIDI devices to it, and
away you go, switching to your heart's
desires.

As for setting up, there is none. It's just
an excuse to go and have a nice cup of tea;
if anyone asks you what you're doing,
you can say something along the lines of
*‘waiting for the unit to reach thermal
equilibrium’’ (let the tea brew) before you
make adjustments (add milk and sugar) to
the main data switching module (get bis-
cuit from tin), oh, and the tea’s nice.

IN USE

This is one of those projects that, before
you built it, you probably didn't realise

\1.«‘-';
w e

T ——

2l~ 13 v

you needed, but when you have built it
and used it you find you can’t live with-
out it

The main use of the MIDI Matrix is to
form the heart of a small MIDI studio.
where every MIDI channel passes through
the unit. This greatly simplities the wiring
in the small studio, and makes alterations
or additions much easier to affect (ex-
perience speaks again).

The prototype unit has certainly earned
its keep since it was built, allowing rapid
changes in the MIDI data path to try out
new things. For example. while one com-
puter is downloading data into a sampler,
the keyboard can be controlling another
synthesizer, while a second computer can
be analyzing the MIDI data stream from
the keyboard. Then, at the flick of a couple
of switches, the whole arrangement can be
changed at will.

Ease, convenience and flexibility all
rolled into one unit. Marvellous! [

PLUGGING MIDI

Are you aware of some of our
previous MIDI projects? Since
Feb '95 we have published
three other MIDI designs.

Theremin MIDI/CV Interface
(Jan/Feb '97)

MIDI Analyser (May '96)
MIDI Pedal-board (Feb '95)

See our Back Issues page
for info on getting hold of the
published articles.

Let us know what others you
would like to see published.

Evervday Practical Electronics, April 1997




PIC16C84 and BIM Transceiver

Development Platform in one !

A hardware development platform for exploring high speed, PROJ ECT KITs
PC-PC, half duplex, two way Radio Data Communications ! I

COMBIATION, LOCK Versee slactonic loct
INCLUDES:-
10MHz PIC16C84
BIM-418-F Transceiver
9-Pin D-Type Connector
2-Wire RS232 Interface
Transmitter On LED
Receiver On LED

Radio-Tech Limded CYPHERNET - 1M
Measures only 39 x 59mm x 17mm 1/4 Wave Wire Antenna

Supplied with a free firmware driver the Cyphernet transceiver
will permit you to link PC’s and transfer data using Windows
terminal mode. Only £79.95 each. Combined power and data
cable only £ 6.95 each.

Dedicated PIC16C84 program-
ming tool for re-programming
the internal control firmware,
permitting the user to explore
and develop applications of ther
own. Only 94.95 each.

Untt featured above 13 Licence Exempt to MPT1340
within the UK Export Versions on 433 92MHz to
ETS300-220 svadable with 1 and 10mW output

power Prices exchude VAT snd Camaege Free Cata'ogue !

Radio - Tech Limited, Overbridge House, Weald Hall Lane
Thornwood Common, Epping, Essex CM16 6NB.
Sales +44 (0) 1992 57 8107 (4-lines) Fax +44 (0) 1992 56 1984
http:/iwww.radio-tech.co.uk E-mail radtec@radtec.demon.co.uk
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PIC DEVELOPMENT '"jf"gm“::‘" : .I‘.:ﬁ;'.’fi".‘.?:&&‘ﬁ“:ﬁ%

PROGRAMMER PIC EEZE-V2

Program/read/verify 16C54/55/56/57/58/61/62/620/621/622/63/
64/71/73/74/84/Serial EEPROMs. Expansion port.

Built and Tested Only £52 95
PROGRAMNMER )
As above but with In-Circuit Emulation Capablhty
Built and Tested Only £72.95
Both systems have ZIF sockets already fitted and expansion
ports for current and future developments!

Other PIC developments. Leaming pack for beginners,
demonstration pack, PIC basic (Tel/write for details).
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TRICE®
PIC Real Time In-Circuit Emulation. shows pesk music :
® Emulation to 20MHz. %mng' U“W' = mmmmm placel
® Step/Skip/Animate/Run etc. contral - MINI CCTV CAMERA
® Variable speed selection. " ; JEnstisevou L"T" high quality
True PIC ® 8k x 16 Emulation RAM. te {por. 3 o
Real Time THE ® Target Probes included. peety o ] camens imoduie for
([e] 1N [~ @ Supports 18/28 pin PIC’s. or B et mators. 3 o reodes. 3100 CCTViSuvsiliance
In FIRST o e ey (o ¢70sm 52 || i ocas o6 sidon.
N ) Rea! Time PIC-ICE Only £149.95 [ plasse sopphed. 307 Six on-board IR ’
Circuit that won t bre - ULTRASONIC MOVEMENT DETEC LED's. Less than
the bank! : d half the size of a
Emulator Test "’,(I"‘ll{l(c:og,e na . «7m range. cigarette packet!
justable sensitivity. ASSEMBLED UNIT:
u 30A7-AS £89.95
l— ,.[:: Please add £2.00 P&P and
1Mg| * make cheques payable to ats with all components, fibre & comprehensve
Enrd LENNARD RESEARCH it :h& % %ﬁ#@ orsend 1115 Qs Samps (e Sehondaties fo gergl Of ot
|uu tons. Mail Please ADD £2.00 P. & P. (Eu £3, Rest of Word £4) &
29 Lavender Gardens, Jesmond, Newcastle upon Tyne, NE2 3DD. d\mp;vo s payable omoym Goods normally ldesmed- within 5 1 wovkﬁ“d;’ysy
Tel/Fax: (0191) 281 8050. Pleasullowzadaysforddwuy Prices indude VAT at 17-5%. For safety send cash by recorded 2
Product pictures/info on our web site: Quasar Electronics Ung _;‘4“ Su:\wwms STORTFORD Herts CMZ3 2PA
http://www.vex01.demon.co.uk/lennard.html Wob site: WHtp://ourworld.compuserve.com homepeges/
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FREQUENCY SYNTHESISER USING A P.L.L. AND DIVIDE-BY-N COUNTER

Last month’s Interface article dealt with
precise frequency generation using a
crystal oscillator and a programmable
divider chain. This method is very
simple, but gives non-linear scaling. At
the high end of the frequency range the
output frequencies are well spread out.
At the low frequency end of the range
the resolution is much finer.

For some applications it is more than a
little helpful to have a constant incre-
ment from one frequency to the next.
This can be achieved using a standard
frequency synthesis technique which
utilizes a p.1.1. (phase locked loop).

With this method a crystal oscillator
and divider chain produce a low
frequency clock signal. The divide-by-N
and p.ll circuits then multiply this
frequency by the required factor. For
example, using a clock frequency of
1kHz (kilohertz), divisions of two, three,
and four through the divide-by-N
counter would give output frequencies
of 2kHz, 3kHz, and 4kHz.

Locking Phasers

A p.ll is essentially quite simple, and
uses the arrangement shown in the up-
per block diagram of Fig.1. The input
signal is fed to one input of a phase
comparator, and the output of a v.c.o.
(voltage controlled oscillator) is fed to
the comparator’s other input. The output
of the comparator drives the control in-
put of the v.c.o. via a lowpass filter.

The output from the comparator is a
pulse signal, but the lowpass filter
smooths the pulses to produce a d.c.
control voltage for the v.co. The
d.c. control voltage is equal to the
average output voltage from the phase
comparator.

If the input frequency is at a lower
frequency than the v.co., the average

output voltage from the phase com-
parator is very low, and the v.co.s
output frequency is reduced. If the input
frequency is higher than the v.co.s
frequency, the average output potential
from the comparator is high, and the
v.c.0.’s operating frequency is increased.
This gives a form of negative feedback
loop. Provided the input frequency is
within the operating range of the v.co.,
the v.c.o. will be maintained at the same
frequency as the input signal, and in
phase with it.

are not exceeded, the output frequency
is equal to the input frequency multi-
plied by the division rate through the
divide-by-N circuit.

Stepping Up

A block diagram for an experimental
frequency synthesiser, based on the div-
ide-by-N circuit described in last month’s
lntcrfc}w,ce, is shown in Flg. 2. A 4MHz
crystal oscillator generates an accurate
clock signal which is processed by a div-
ide-by-eight counter, and a chain of four

SkHz SO00Hz SOHz
Divide Divide Divide
By 10 [~ | 8 10 [T 8 10 P.LL.
Inl W'
SOkHz S00KHz ' I
Divide | o] Divide 4MH2z Divide
By 10 By 8 Clock By 'N’

Fig. 2. Block diagram for the basic Frequency Synthesiser.

A basic frequency synthesiser consists
of a pll. with a divide-by-N circuit
added between the v.c.o. and the phase
comparator (see the lower block diagram
of Fig.1). This operates in much the same
way as an ordinary p.ll., with the two
input signals to the phase comparator
being maintained at the same frequency
and in-phase.

However, the v.c.o. has to operate at
a higher frequency in order to achieve
this. If there is a division by ten through
the divider circuit, the v.c.o. has to
operate at ten times the input fre-
quency. Provided the limits of the v.c.o.

- In0—1  Phase Lowpass
Comp. [ ritter [—] V€O F.ln X 1
a) l_
F. ln —1 Pphase Lowpass o
comp. [™1 Fitter f—] V-C.O- ©Ff. In X 'N
b) ) Divide
By 'N’
Fig. 1. (a) Block diagram for a p.l.I. (phase locked loop) and (b) the arrange-
ment used in a basic frequency synthesiser.
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divide-by-10 counters. This gives a final
clock frequency of 50Hz, which is fed to
the input of the p.L1.

The divide-by-N counter is connected
between the p.lLl’s v.co. output and
phase comparator input. The output fre-
quency from the v.c.o. is therefore equal
to 50Hz multiplied by the division rate
through the divide-by-N circuit.

The programmable divider must in-
clude the divide-by-two stage at its out-
put, because the p.Ll. cannot lock onto
the short pulse signal produced by the
74HC161 when large division rates are
used. The flip/flop produces an accurate
squarewave signal that is ideal for the
p.Ll, but it does of course increase the
minimum division rate from two to four.

The divider therefore covers a range
of four to 482, rather than two to 241.
This gives a theoretical output frequency
range of 200Hz (50Hzx4) to 24-1kHz
with a resolution of 100Hz.

On the face of it, the resolution
should be 50Hz (i.e. equal to the final
clock frequency). The reason for the
inferior resolution is the divide-by-two
flip/flop at the output of the divide-by-
N counter.

Setting division rates of two, three,
and four through the main divide-by-
N circuit gives overall division rates
of four, six, and eight. Divisions by
odd numbers are not possible, giving a
resolution of 100Hz instead of 50Hz. On
the plus side, the maximum output
frequenc g is doubled, and the inclusion
of the tlip/flop does not reduce the
number of output frequencies available.
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Frequency Synthesiser
The circuit diagram for the Divide-by-
N Counter appears in Fig.3, and this is
basically the same programmable div-
ider circuit described previously, but oanl |
with the tc;\scilll:_a’sgrfstageﬁ(‘)mitted. Refer tof LIRN RAL
last month’s or a full description o 15 7
this circuit. P LDLIOE o o Tahc161 Taic 61 E Do 43%1%: 2 e (LI
The circuit diagram for the clock and 2 e
p.LL stages of the Frequency Synthesiser '131‘1515 5131‘1515 ico = s00tee |27
is shown in Fig. 4. Transistor TR1 is used
in a conventional crystal oscillator which
enerates a 4MHz output signal. This is
ed to the clock input of a seven stage o
binary “ripple” counter (IC1). In this cir- Fig. 3. Circuit diagram wide-by-N 2
- l('))’nly tl:l'\r; Birst three stages of IC1 are ig. 3. Circuit diagram for the Divide-by-N Counter.
used, giving a divide-by-eight action and
an output frequency of 500kHz. wider range once it has actually locked steps, and 2Hz to 50Hz with 1Hz resolu-
Note that an ordinary 4024B™ is not onto the input signal. Accordingly, the tion. In this way the basic 25:1 frequency
likely to work properly witl a five division rate through the divide-by-N span of the synthesiser can be boosted to
volt supply and an input frec ency of counter should be set to a middle value an output frequency range of 25000:1.
4MHz. Its guaranteed maximum clock initially so that the p.LlL can easily lock Modifying the circuit to cover a fre-
frequency with a five volt supply is onto t{e 50Hz input signal. It should uency span of 2kHz to 50kHz is not dif-
just 2.5MHz. IC1 must therefore be a then be able to track a substantial range gcult. IC6 must have a 500Hz clock sig-

+SV

iC9 pin 14

16/ 1 1o]9 14

0C 0t 02 03 04 05 06 07 €9 pin 7

74HC4024, which will operate at up to of output frequencies. nal in order to give 1kHz resolution, and
70MHz. this can be achieved by omitting the last
The output of IC1 drives a series of Home Improvements of the divide-by-10 stages.
four identical divide-by-10 stages. These As alread?' pointed out, in order to Pin 12 of IC4 then connects to pin 14
are based on 4017BE one-of-ten decoders cover a really wide frequency span the of IC6. Also capacitor C4 must be made
and decade counters. circuit must have several operating much lower in value at around 470p, be-
l +SV
c1 > R2 C4
Tron 3 22 an?
4MHz
14 16 16 16 16 16 |6 |—7|
___To Divider
¥ 1 icr o | ez Pz ] s p2 ] e &_4 ics |2 ic6 3 Output
WA 74Hc4024 [ 14] 401786 | 14] 40178 | 14] 4017BE | 14] 40178E h? 4046BE 4 To Divider
TR1 ™" Input
BCS47 7 2 8 [131s 8 [13 15 8 [13 |1s 8 [13]1s s{s|1 J2f9
_@$ 17_2] | G EER| 3] 3] 3] 8 [s '
68
TR1 S A
c2 c R3 c
”p+ 8cs47 T 27’9 10k S -[13
+ ov
Fig. 4. Circuit diagram for the clock, divider and p.1.1. stages.

In this application only the “’carry out” ranges. There is more than one way of  cause the v.c.o. will operate over a higher
output at pin 12 is required, and the tackling this. One approach is to have a frequency range.

other ten outputs of each device are left relatively high frequency range from the e alternative method of obtaininﬁ
unused. The inhibit and reset inputs at synthesiser, and to then use dividers to more ranges is to use different cloc
pins 13 and 15 serve no useful pu in provide lower output frequencies. frequencies, and replace C4 with several
this application, and are connected to the For example, suppose that the syn- switched capacitors, one for each clock
zero volt (OV) rail. thesiser operates over a frequency range freguency. This is likely to prove more
A CMOS 4046BE “"micro-power” p.LL of 2kHz to 50kHz in 1kHz steps. Feed- difficult in practice, and is not the

chip is used for ICé6. The only discrete ing the output to a divide-by-10 circuit q_ﬁproach that would be recommended.
components this requires are timing would give an additional range of 200Hz ere is certainly plenty of scope
components capacitor C4 and resistor R3, to SkHz with 100Hz resolution. Two fur- for eox(s)erimentation though, and this
and filter components R4 and C5. The ther divisions by ten would give addi- method should work well enough with
4046BE actually has two phase com- tional ranges of 20Hz to 500Hz in 10Hz the right values for capacitor C4.
f:arators with a common input terminal
P!

in 3), but their outputs are available 2 THE ONLY CHOICE for the
separately at pins 2 and 13. The circuit DREMEL X-ACTO Best Names in the Business!
will work with R4 connected to either of BADGER Airbrushes &

o o {E&OE)
these outputs, but pin 2 seems to provide DREMEL  D-3950 Multi-Tool Set w/ 40 Access. £84.75
a slightly wider lock range in this D-1371 Precision Scroll Saw £139.95
application. » D-751 Mini Mite Cordless Tool Kit  £36.50

ST B UL COoL Ly P e BADGER  200-3 Complete Airbrush Kit £43.95

provides a maximum output frequency : A
that is well over one hundred times Air Opaque Airbrush Colours £20.99
Full Range of Spares & Accessories!

higher than the minimum output fre-

Dremet 1371 Scroll Saw

quency. In reality the p.LL might not lock ) HUMBROL 14ml Enamels - FULL RANGE £0.90
properly over such a wide frequency X-ACTO  Dix Knife Set & Free A4 Cutting Mat  £41.95
span. Some “tweaking” of R3’s or C4’s Basic Knife Set X5082 - 16 pieces £21.25

value should optimise the lock-in range Badger 200-3 Airbrush

for a given specimen of the 4046BE, but if I - % E N T U R A

a very wide frequency SE:I\ is required it

will almost certainly necessary to * FREE UK Postage! (orders over £10) H O B B Y
cover it in two or more ranges. * Fully llustrated Catalogue - £1.50 1t's our business 10 know your hobby.

It is normal for a p.Ll. to have a rela- 134 CROSSLET VALE, LONDON, SE10 8DL, TEL: 0181.694 9913 FAX: 0181.691 4399
tively small initial lock range, but a much e-mail: Ventura_Hobby@®compuserve.com
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Special Review ——

DIGITAL TV
AND MPEGZ

MIKE RUTHERFORD ———— .~ %

What is Digital TV, why all the fuss, and what on
earth is MPEGZ2? Read on and find out!

ITHIN the space of twenty years. it has been said, all 52 microseconds. so that each pixel occupies a time of 72-2
analogue forms of Radio and Television transmission nanoseconds. Assuming that each pixel alternately is black, then
could have been phased out in favour of a digital sys- white, the highest frequency reached would be 6:9MHz. There-
tem of communication. The changes are just beginning to take fore the lowest sampling frequency one could use for such a
place now. *'Digital"" is a word that is being bandied about more picture would be [4MHz. and, in fact, the luminance signal is
frequently by broadcasters, and has completely conquered the sampled at 13-5MHz tor MPEG2.
gramophone record industry in less than ten years. A colour television picture that was simply converted from its
This article attempts to explain the problems encountered in present 625-line. 25 frames per second, format into a stream of
broadcasting television programmes in digital form, how they binary digits would require a bandwidth of 108MHz to transmit
are overcome and what advantages accrue from going along the its 216Mbits/s (megabits per second) serial data stream. 108MHz
digital TV path. could accommodate thirteen analogue channels — so what's the
Digital transmission of cable. satellite and terrestrial TV signals point in going digital?

is based on MPEG2 coding, the digital compression standard
set by the Motion Picture Experts Group of the International THE POINT OF DIGITAL

Electrotechnical Commission (IEC), and International Standards There was very little point in going digital until broadcasting
Organisation (ISO). Digital transmission of cable, satellite and engineers began to study more closely the nature of television
terrestrial TV signals is based on this standard. Its relevance will pictures, realising that much of the information transmitted in
become apparent as you read on. the analogue system was repetitive. The big advantage of the
digital way was that memory could be used to store the pic-

ANALOGUE TO DIGITAL ture, then only changes in the picture from trame to frame
The analogue system in use at present relies on exact need be transmitted. In the receiver. the information could be
synchronisation between camera and receiver to rewrite the used to up-date the original image in memory to make the next

transmitted picture at the point of presenta-
tion — the CRT (cathode ray tube) screen —
25 times a second. The complete picture is
repeated every time, even if it contains no
movement. In a digital television system
the picture is created in memory and *‘read
out” from there as a computer display
reads out a graphics card.

To create a digital representation of an
analogue signal requires the signal 1o be
sampled at a high frequency, often two or
three times the highest frequency present
on the analogue signal. On every sampling
cycle the voltage of the analogue signal is
measured and turned into binary form. The
principle is illustrated in Fig. 1.

For a TV picture, the result is a stream
of binary data coming from the sampling
process that represents the original picture
dot-by-dot from top left to bottom right. A
television picture is genera[ly dmded_mlo APy
columns and rows called pixels and lines. VIDEO SIGNAL
A pixel is a picture element. LY D o c---IzzToo® LA

In a 625-line picture, 576 lines areused [  INeNAYTIHITHmeo oo v 00000101
for the picture, the remainder are blank or ’
carry teletext data. If the aspect ratio of OV e e e eeemeee ...,
the picture is five units wide by four units
high, you can calculate that, for equal ver- SAMPLING PULSE
tical and horizontal definition. there should
be 576 X 5 / 4 pixels in one line. The o
result is 720.

These 720 pixels have to be displayed in
the time of one active line period, namely Fig. 1. (a) Typical analogue TV line, (b) analogue to digital conversion by sampling.

SAMPLING POINTS OF

10V VOLTAGE SAMPLES

DECIMAL  BINARY
Se-—- 1v = 00001010
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Fig. 2. MPEGZ2 processing stages.

frame! This is one of the bases of MPEG2, the data compression
process used to transmit high-quality pictures (and sound) in a
small bandwidth.

Since MPEG?2 is going to feature largely in our lives in the
future, it might be as well to examine its processes as a path to
understanding the nature of digital TV. Between the studio con-
sole and the transmitter are seven steps of data processing that
throw out repetitive data, split up the remainder into packets
with identification and timing tags, and multiplex it with other
television services all with sound and other data. Fig. 2 shows
the seven stages of processing used by MPEG2 to achieve com-
pression ratios of up to 160:1.

Very often the amount of redundant information in a
television picture can be as high as 95%. Stage one, the
analogue to digital conversion stage, samples the luminance and
chrominance signals and turns them into streams of binary
digits. The luminance signal is sampled at 13-5MHz and the
R-Y and B-Y colour difference signals, known as Cr and Cb in
their digital form, at 6:75MHz each. Eight-bit sampling will
give 256 shades of grey, but ten-bit samples are more frequent
in modern digital studios.

By comparing adjacent frames of a video sequence, the dif-
ferences from frame to frame can be detected and these sent to
the receiver to modify the picture in memory. If a still picture
or, more rarely, a test card was transmitted it should be possible
to send one frame and then turn the transmitter off! Unfor-
tunately, anyone who turned his receiver on slightly late would

get nothing at all, and for this reason a full frame is sent on a
regular basis to allow for people channel-hopping and turning
on the TV in the middle of something.

TEMPORAL REDUNDANCY

The process of discarding repetitive picture information from
frame to frame is termed Temporal Redundancy and is the second
stage shown in Fig. 2. Motion-picture cartoon animators use a
similar process on the rostrum camera using overlays on a static
background for some scenes as it avoids having to draw the same
background repeatedly frame after frame.

Each frame is assembled into blocks of pixels, initially eight
pixels by eight lines of luminance, then formed further into
groups of four luminance blocks (16 pixels by 16 lines) with two
chrominance blocks, one for Cr and the other for Cb. This larger
grouping is called a macro-block, and is detailed more fully in
Fig. 3.

Inter-frame comparisons are done at macro-block level. A
process akin to subtraction is used to determine differences which
are forwarded for more processing. The macro-blocks are as-
sembled in sequence in exactly the same way as the original
picture was scanned — left to right, top to bottom.

The assemblage of several adjacent macro-blocks into a se-
quence constructs what is called a *‘slice’” (see Fig. 4). A slice
forms a convenient collection of data for error-detection and
correction purposes. The *‘slices’” are assembled in sequence to
compose one TV frame and a string of frames, usually twelve in

ONLY THE PENDULUM
HAS MOVED SO ONLY
THE CHANGES ARE

TRANSMITTED
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Fig. 3. Temporal redundancy — blocks and macro-blocks.
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Welcome to our 1997 Catalogue of
new stock products. All these items
will be avallable from October 1996
and throughout the whole of 1997.
All the goods In this catalogue have
been selected from our most
reliable  suppliers, thus ensuring
availability i1s no problem.

If you are interested in our surplus
job-lot items, we are producing 16
page A3 size supplements every
month. All you have to do to
receive your copy Is ‘phone, write,
fax or call in the shop. Every
ordering customer will automatically
be put on our mailing list - unless
you tell us otherwise.

Alternatively, see the details on the
inside rear cover about becoming a
subscriber. This will enable you to
receive a monthly mailshot before
the surplus 1tems are even
advertised.

With surplus items, once they're
gone - that's it! We won’'t be able
to obtain any more. We can never
tell from one day to the next what
will come in or the quantity, and
believe me, some do not last long
enough to even get on the list!

We at Greenweld look forward to
receiving your order. We are open
from 800am to 5.30pm, Monday
to Saturday. .

l(eu (UAN ()arus—g\_.

Kevin Jarvis
Managing Director
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High Power Infra-Red Source

and Sensor

A range of spectrally matched near infra-red
emitters and sensors. The infra-red emitters have
very high power output and are housed in a
standard 5mm clear package. The sensor is a
high speed PIN photo diode with high sensitivity
housed in a black infra-red transmissive epoxy
moulding.

Technical specification

Emitter Standard High Power
Radiant output pwr 10mw 20mw
Wavelength 840nm 880
Forward V {mex) 16V "N

Forward curtent (max) 100mA

Power dissipaton 100mW 120mw
Viewing angle ko)

Terrperature range
Sensor
Breakdown (i, =100pA) 32V min
Dak Cusrent (V, = 1OV) 2nA typ
Light Current (V, =5V) 4BpA typ.

Code Type 1+ 25+ 100+
OP2400 Standard emitter 20p 0.13 0.10
OP2405 High power emitter 26p 017 0.13
OP2410 Sensor 72p 046 036

Light Dependent Resistor
ORP12

OP2450 A cadmium sulphide cell light
dependent resistor in a sealed plastic case with
clear end window. Resistance reduced as the
light falling on the device increases. £1.04; 26+
0.70; 100+ 0.60

Technicai specification

Dark resistance 1 Megotm
Resistance # 1Fic 9 Kiohms
@ 100Ftc 400 ohms
Max voltage 320V dc or ac peak
Max current 75mA
BULBS
¥ -

Wire Ended Bulbs
Submin and miniature types in a varety of
voltages.

Code Type 1+ 25+ 100+
OP2500 6V 65mA clear

10x32 dia 28p 018 014
OP2505 12V 65mA clear

10x3.2 dia 28p 018 014
OP2510 12V 65mA red

82x32 dia 28p 018 014
OP2515 12V 65mA green >

82x3.2 dia 28p 018 014
0OP2520 12V 65mA blue

82x3.2 dia 28p 018 014
OP2525 12V 65mA yellow

82x3.2 dia 28p 018 014

T1.5 LES Lamp

A range of miniature T15, LES (E5) lamps to
suit our lampholders. Dimensions 16mm x 5mm
diameter.

Technical specification

\oitage Current Warts Nom Nom
lumens Hours

8v 60mA 036 10 1000

1 V4% B0mA 096 20 10000

24v 40mA [ok: 3 38 6000

Code Type 1+ 25+ 100+

OP2550 &V 28p 0.18 0.15
OP2560 12v 28p 0.18 015
OP2570 24V 28p 0.18 015

MES (E10) G3% 11Tmm

Lamps
A range of miniature MES lamps in a wide
range of voltages. 11mm diameter, 23mm

overall length.
Technical Specification

v Current w Lumens Nominal ¥e
(hes)

18V 300mA 045 12 80

26v 200mA 05 38 100

v 300mA 106 60 1000

60V 60mA 038 10 10000

2oy 200mA 24 120 3000

Code Type 1+ 25+ 100+

OP2600 15V300mA 15p 009 007
OP2610 25V200mA 15p 009 007
OP2620 35V.300mA 15p 009 007
OP2630 60V6OMA 18p 011 008
OP2640 120v200mA 18p 011 008

Pre-Focus
Range fitting 27mm x10mm diameter.

Code Type 1+ 25+ 100+
0OP2700 2.4V500mA 20p 014 011
OP2710 3.6V.500mA 20p 014 OMNM
OP2720 4.8V.500mA 20p 014 O
OP2730 6V.500mA 20p 014 OMN
OP2740 12v,500mA 20p 014 OMNn

MES Lampholder

OP2800 MES battenholder Spring loaded
contact, cross head screw connections. white.
Dimensions are 29mm diameter, fixing centres
22mm. 30p; 25+ 0.19; 100+ 0.14

PACKS & KITS

Component Packs

These packs of brand new top quality
components are designed to gve the
constructor a complete range of the right values
to hand whenever required. They also give a
substantial saving (40% or greater) over buying
individual parts.

CR25 Carbon Film Resistor Kit
KT3010 A pack containing a total of 1,000
0.25W 5% carbon film resistors ranging in value
from 4.7 ohms through to 10 Megahms. A total
of 64 different values. Supplied in 8 packs.
£9.95; 6+ 7.18; 26+ 575

Contents

1x4R7  10x120R 30xIK  10x8K2 15x68K  10x580K
BX6R6  IOx150R 16xIK2  3x10K 10x82K  10x680K
10x10R  10x180R 15x1KE  15x12K 30100K Bx820K
10x15R  20Q20R 10x1K8  16x15K 20x120K 20xIM
10x22R  20:270R 25x2K2  16x18K  15x150K 1Ox2M2
3R 20330R 20x2K7  20:22K  15x180K 5x3M3
I47R  10390R 20x3K3  15x27K  20x220K  1Ox4MT
10x56R 30x470R 15x3K9  20x33K  15x270K 6x6MS8
IXB8R  20x560R 26xaK7  10x39K 15x330K 20x1OM
I0x82R  20xB80R 20x5K6 30x47K  10x390K

Ix100R 10x820R 16x8K8 20x56K 25x470K

CR50 Carbon Film Resistor Kit
KT3020 A pack containing a total of 1,000
OBW 5% carbon film resistors ranging in value
from 4.7 ohms through to 10 Megohms. A total
of 64 different values. Supplied in 8 packs.
£12.95; 5+ 7.37; 25+ 7.22

Contents
10x4R7 _ 10x120R 30x1K 10x8K2  15x88K 10x560K
Bx5R6 10x1B0R  1Bx1K2  30x10K  10x82K 10x880K
10x10R  1Ox180R  15x1K6  16x12K 30x100K 5x820K
10x16R  20x220R  10x1K8 16x16K 20x120K 20xIM
10x22R 20R270R 26x2K2  16x18K 15x160K 10x2M2
10x33R  20x330R 202K7 20x22K  16x180K 6x3M3
10x47R  10x390R 20x3K3 16)27K 20220K  10x4M7
10x56R  30x470R 15x3K9 20x33K 15x270K 65xBMS
10x68R 20x560R  26x4K7 10x39K  16x330K  20x10M
10xB2R  20x680R 20x5K6 30x47K  1Ox390K
10x100R 10x820R 16x6KB 20x58K 25x470K

MR25 Metal Film Resistor Kit
KT3030 A pack containing a total of 0.25W
1% 50ppm precision metal flm resistors ranging
in value from 10 ohms through to 10 Megohms.
A total of 70 different values including many
selected from the E24 range to provide a
comprehensive spread of resistances. Supplied
in 10 packs all clearly marked with contents.
£16.95; 5+ 11.40; 25+ 9.12

Contents

10x 1R 10x10R 1Ox910R 15X6K6 ~ 16x33K  15x220K
10x16R  10x180R 201K 16x6K8 10x39K  1O240K
I0x22R  20x220R 20x1K2  10x7KS 10x4%k  10270K
10x33R  20x270R  16x1K6  10x8K2 20x47K  20x330K
10x39R  30x330R  IxIK8  30x10K 16x56K  10x390K
16x47R  10x390R 10K  15x12k 10x88K  20x470K
10x56R  10x430R  20:2K2  16x15K 10x76K  10x660K
IOX88R  20x470R  10x2K7  10x16K 10x82K  10xB80K
10x76R  10x560R  16x3K3  10xIBK 40x100K 10x820K
I0x91R  10x620R 10x3K9  10x20K 15x120K 30xIm
0x100R 20x680R 26x4K7  20x22K  10x160K
10x120R 10x820R 10x6K1 157K  10x180K

PRICES IN BOLD INCLUDE VAT; OTY PRICES IN LIGHT DO NOT
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Ceramic Capacitor Kit

KT3040 A pack containing a total of 240 5OV
ceramic disc and plate capacitors ranging in
value from 22pF to O1uF Each value is
individually packed. A total of 26 different values.
£9.95; 5+ 7.19; 26+ 5.76

6x22p 6x82p 10x220p 10x6680p 102n2
5x33p 20x100p 6x270p 5x880p 10x3n3
10x47p 6x120p 16x330p Bx820p 10x4n7
Bx66p 10x160p 6x390p 20x1n 5x8n8
6x88p 6x180p 16x470p 10x1nS 20x1n

Miniature Polyester

Capacitor Kit

KT3050 A pack contaning total of 100
miniature 5mm pitch polyester capacitors. Each
value indvidually packed A total of 9 different
values. £7.95; 5+ 5.31; 26+ 4.25

Contents
16x1n 10x4n7 10x22n 20x100n Bx470n
10x2n2 16x10n 10x47n 6x220n

Metallised Polyester

Capacitor Kit
KT3060 A pack containing a total of 110 250V
metallised polyester capacitors ranging in value
from 10n to 470n. Each value individually
packed. A total of 11 different values. £10.95;
6+ 812; 26+ 650 ,

Contents
20x10n  10x22n  16x47n  20x100n  10x22n  Bx470n
6x16n 10x33n 6x68n  6x160n  5x330n

i . . ‘
Radial Electrolytic Capacitor
Kit

KT3070 A package containing a total of 93
miniature radial lead electrolytic capacitors. Each
value indvidually packed. A total of 12 different
values. £10.95; 5+ 7.97. 25+ 6.38

Contents

10x1p 63V
10x2u2 63V Bx22u 26V
10x4p7 83V 10x4p 26V

15x10p 26V 16x100u 16V 3x100u 18V
6x220u 16V 3x 1000y 26V
6x470u 16V 222200 16V

PRICES IN BOLD INCLUDE VAT;

Preset Potentiometer Kit
KT3080 A pack containing a total of 110
miniature horizontal preset potentiometers Each
value individually packed. A total of 13 different
values £9.95; 6+ 6.17; 26+ 494

Contents.
6x 100R 10x1k 15x 10k 16x100k 10x 10M
6x220R 102k2 5x22k 653220k

6x470R 10x4k7 10x47Ck Sx470k

 — e

ISO Metric Steel Screw Kits
A range of kits of bright zinc plated slotted pan
head screws and full nuts and washers. All sizes
of screw and nut are indvidually packed in
resealable polythene bags.

KT3090 M25 Screw Kit. £6.50; 5+ 4.61: 25+

365

Coments

100 M25 8mm Screws

100 M25 12mm Screws

100 M26 20mm Screws

300 M25 Nus

300 M256 Washers Total 900 iterms

KT3100 M3 Screw Kit. £6.95; 5+ 4.84; 25+

388

Contents

200 M3 8mm Screws

100 M3 12mm Screws

60 M3 20rmm Screws

60 M3 26mm Screws

400 M3 Nuts

400 M3 Washars Total 1200 items

KT3110 M4 Screw Kit. £6.95; 5+ 4.84: 26+
388

Contents

100 M4 8mm Screws

100 M4 12rmm Screws

60 M4 20mm Sarews

60 M4 26mm Screws

300 M4 Nuts

A0 M4 Washers Total 900 items

Self-Tapping Screw Kits
A range of kits of slotted pan head self tapping

screws. Type AB screws finished in clear
passivated zinc plate.

Contents

No. 4 sze No, 6 size No 10 size
60 12.7nm 20 19.77m 20 26 4mm
100 95mm 100 12.77mm 60 19.1mm
60 6.4mm 60 96mm 50 12 7mm
50 6.4mm 50 95nmm

Code Type 1+ 6+ 26+

KT3120 No4 size £3.20 231 185
KT3130 No6size £2.96 211 169
KT3140 No10size £3.95 273 218

20mm Quick Blow Fuse Kit
KT3150 A kit of 77 20mm quick blow fuses.
Each type individually packed. Selection has
been carefully chosen by rating. £6.95; 5+
5.07; 25+ 458

Contents

2 50mA 15 1A 106A
6 100mA 6 16A 663A
6 260mA 10 2A

10 500mA 10 3.16A

20mm Slow Blow Fuse Kit

KT3160 A kit of 102 20mm slow biow (time
delay) fuses. Each fuse is individually packed in a
resealable polythene bag. Selection has been

carefully chosen by rating. £11.95; 5+ 897;
26+ 820

Contentz

2 50mA 20 1A 6 3.15A
6 100mA 10 18A 10 6A
10 250mA 15 2A 10 6.3A
10 500mA 6 25A

e

Low Profile DIL Sockets

KT3170 A pack of popular sizes of low profile
DIL sockets comprising the following: 20x8pin;
20%14pin; 20x16pin; bx18pin; 5x20pin; 5x22pin;
Bbx24pin; 10x28pin; 5x40pin. Total 90 sockets.
£8.20; 5+ 6.50; 26+ 5.20

Turned Pin IC Sockets

KT3180 A pack of high quality turmed pin IC
sockets: 10x8pin; 20x14pin; 20x16pin; 5x18pin;
Bx20pin;  5x22pin; 10x24pin; 10x28pin;
10x40pin. Total 95 sockets. £21.95; 5+ 16.50;
26+ 1325

LED's

KT3190 A pack containing 60 LED’s and clips
in red, green and yellow Contents: 10x3mm
Red: 10x5mm Red: 10x3mm Green: 10xBmm
Green: 10x3mm  Yellow. 10xbmm  Yellow:
30x3mm clips: 30x5mm clips. £7.95; 6+ 6.20;
26+ 4.95

QTY PRICES IN LIGHT DO NOT
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Zeners

KT3200 400mW 5% zener diodes. 10 each of
all values from 2V7 to 36V. Total 280 zeners.
£12.95; 5+ 9.25: 25+ 7.40

ELECTRONIC PROJECT KITS

A range of easy to build electronic projects
offering an ideal introduction to electronics
circutry and soldering techniques. All kits are
supplied complete with all components required,
solder, screen printed printed circuit boards and
comprehensive instructions.

Pocket Transistor Radio
KT3410 Based on the popular ZN414. a
miniature pocket radio kit that includes all
components  including tuning capacitor,
headphone socket and crystal headphone.
Excludes PP3 battery Small enough to fit into
your pocket but sensitive enough to pick up
distant radio stations. £10.95

Water/Moisture Indicator
KT3420 A simple circuit which can be used to
monitor the amount of water in soil or water
levels in tanks etc. Supplied complete with PCB,
components and probes. Excludes PP3 battery.
£9.50

Electronic Dice

KT3430 An electronic dice based on the
NEGSS and 4017B decade counter LEDs
indicate random dice selection which can be
modified to become an LED' chase circuit.
Includes PCB. components and switch. Excludes
PP3 battery. £8.95

RAILWAY MODELLERS
PROJECT KITS

Many hundreds of these popular kits have
already been sold since being published in our
‘Modellers Guide to Electronics’. This gives full
constructional details of all projects and is free
on request. The kits are supplied with all
necessary components and circuit board. Boxes
are not included as in many cases projects will
be built into exsting equipment. The following
16 kits come complete with full constructional
and circuitry details.

KT3621 Power Supply Unit. Uses mains
transformer to provide a ‘clean’ stabilised 12v
supply for projects from 15Vac. £2.75; 10+
1.82

KT3622 Flickering Fire. Simple circuit that
created the effect of flickering flames in engine
boxes or trackside bonfires. £1.60; 10+ 0.99

KT3623 Simple Signalling System. Reed
switches in the track are operated by loco:
signals are changed from green to red as train
passes. Manual reset/over-nde. £2.95; 10+
1.95

PRICES IN BOLD INCLUDE VAT; OTY PRICES IN LIGHT DO NOT

KT3624 Level Crossing Lights. As a tran
approaches the crossing the red LED's will flash.
A second reed switch placed in the track after
the crossing will turn them off. £2.60; 10+ 1.72

KT3625 Two Tone Hom. A simple circuit
operated by a changeover switch. £2.95; 10+
1.95

KT3626 Points Controiler. Another small
circuit that allows the heavy current required by
points solenoids to be controlled by a small
switch. £3.10; 10+ 205

KT3627 Steam Whistle. This is a more
complex circuit but simulates the sound quite
accurately Needs an amplifier and speaker.
£3.50; 10+ 231

KT3678 1 Watt Ampilifier. A simple IC based
circuit designed to run off 12v. Use with steam
whistle and chuffer kits. £3.50; 10+ 2.35

KT3671 Simple Controller. B&ic kit with one
output that will enable a trains speed and

direction to be controlled. Case supplied.
£11.95; 10+ 800

KT3672 Advanced Controller. This kit
simulates the inertia of a train, by providing slow
acceleration even if the speed control is tumed
rapidly. and also allows the train to ‘coast” when
the power is tumed back to zero. For more
rapid braking. there is a stop button. Supplied
with case. £98.95; 10+ 6.65

KT3673 Optical Sensor. An altemative to
magnets and reeds - this kit uses a lamp one
side of the track and a sensor the other. When
the train interrupts the beam, a relay operates.
£4.50; 10+ 3.02

um

KT3674 Infra Red Sensor Transmitter. A
more sophisticated version of the above kit
£1.75; 10+ 1.17

KT3675 Infra Red Sensor Receiver. Use
with above Transmitter. £4.95; 10+ 3.32

KT3676 Chuffer Sound Effect. A novel kit
accurately reproducing the chuffing noise of a
steam loco. Needs amp and speaker. £2.50;
10+ 168

KT3677 Automatic Chuffer. A more
sophisticated version of the above kit - the kit
controls the chuffing rate by sensing the track
voltage, so the faster the train goes. the faster it
chuffs Needs amp and speaker £2.95; 10+
1.98

Transmitter Kits

3V FM Transmitter

KT3570 The most powerful ‘bug’ available for
its size. 3V supply and number of components.
Guaranteed to transmit over 100 metres within
buildings and to 500 metres in the open. Easiy
tunable in the FM band. Greater range at higher
voltage and better aerial. £5.95

9V FM Transmitter

KT3580 More powerful FM transmitter ‘bug’
than above. Tank oscillator coil built into the
circut board. Can be tuned anywhere in FM
band. 9V battery operation. Over 400m range in
the open depending on aenal used. £7.95
Two Stage FM Transmitter
KT3590 Our most powerful FM ‘bug
transmitter to date. A two stage FM transmitter
with an RF transistor (2N3563 or ZTX320) in its
output stage. 9V operation. On/off switch
mounted on the PCB. £7.95

Please Note: These Transmitters are
not licensable in the UK

KT3679 Automatic Reverse. This kit will
reverse the direction of the train when it passes
over a sensor in the track. £4.00; 10+ 2.68

Sensing and Control Projects
for the BBC Micro Kit

The kits for the projects in this book are
designed to use the facilities provided on the
BBC computer, but which are not often
employed. They actually link the micro to the
‘real world" with practical projects that maybe
simple, but although no soldering or knowledge
of electronics is required. are centainly not trmval.

Two kits are available. as the book is divided into
two distinct section: Analogue to Digital
Converter Projects (Kit1) and User Port Projects
(Kit 2). Both kits contain all parts required to
complete all projects in their particular section.
All parts are available separately if required.

Code Type 1+ 10+
KT3500A Book £6.95 - 250
KT3500 Kit 1 £12.00 750
KT3510 Kit 2 £22.00 1376

{Book FREE with either BBC Kit)
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10 in 1 Kit

KT3555 Mini electronic kit ideal for beginners -
no soldering required. Build 10 exciting projects
-kit contains breadboard and all parts needed to

Adventures with
build any of the following great projects! Signal
injector, Battery tester. Audio amplifier, Continuity

‘t:‘ iJ tester, Light activated switch. Siren, Morse
: ' buzzer, Organ, Reaction game, Metronome. All
&

PC3120 Protobloc 2 has a total of 840 tie

e, for £9.95 points consisting of tow sets of 64 rows of 5
> - . < X interconnected sockets plus 4 rows of 50
| A X Variable Power Supply Kit interconnected  sockets running  alongside.
| e | KT3560 Simple kit using our 2660 power suitable for use as power supply rails All contact
ke N supply to give a 10 watt variable output from 4- positions are clearly defined on an alphanumeric
Tom D 20V, fully stabilized. Only needs 2 components grd. ABS polymer board mounted on an
added! Input must be at least 3V above max adhesive foam base. Will accommodate up to
Adventures With Electronics required output. Circuit features overload/short seven 16 pin devices. Size 172 x64mm. £4.50;
A circuit protection and thermal cut-out. £5.95 26+ 325
Kit Specifications:
Based on the book by Tom Duncan. the carefully % sz&%% Jj’;‘m il
chosen selection of parts enables the complete Sze 5OXB0X2 Tmm
beginner in electronics to make working projects Weight 377

on the ‘breadboard’ supplied. No solderng is
required, as the components simply push in the
holes in S-Dec breadboard to make contact.
Apart from showing how to build specific
projects. the book contans a wealth of
information on the subject generally, all written in
a very readable manner. All parts are supplied in
a strong compartment try with hinged lid. Things
to make include simple lamp and battery
circuits, parking light: rain detector; fire alarm;
flashing lamp; morse buzzer; burglar alam;
organ; metronome; siren; intercom; 3 radios:
timer; computer counter, everything supplied

PCB EQUIPMENT 2

Protobloc 2A

PC3130 As above but the ABS polymer board
is mounted onto a ngid base plate complete
with three 4mm terminals in red. black and

Stripboard Cutter
PC2060 Stripboard cutter for simple track
cutting. Insert tool at the point where break is

including wire and sleeving - you just need a required and twist clockwise. £1.95; 10+ 1.31 green for power connections. A mounting

45V battery. bracket which clips into the base is also

(o] Type 1+ 10+ provided to accept a variety of components

K%A Book £7.95 - w including switches and potentiometers. £8.95; -
KT3520 Kit £22.95 15.30 10+ 6.56

) s—)

Terminal Pins

Press fit terminal pins for use with stripboard
Supplied in packs of 100.

Coda Type 1+ 25+ 100+
PC2070 Single sded 64p 042 032
PC2080 Double sided £1.38 030 069

Adventures With

Microelectronics Kit

As with the previous kit, this includes all parts to
build numerous projects, all based on integrated
circutts. Again a breadboard is used so no
soldefing is required, and all the parts can be
used again and again. All parts are supplied in a
strong compartment tray with hinged lid. Things
to meke include two tone door bell: warbling
walling siren; two octave organ: light counter:
reaction timer; MW/IW radio, etc. All that is
required is 8 9V battery.

Protobloc 4

i Type 1+ i PC3140 Protobloc 4 has a total of 2320 tie
KT363A Book £7.95 \ P bl 1 points consisting of three sets of 64 rows of 5
KT3630 Kit £31.95 2130 rotobloc interconnected sockets plus 8 rows of 50

PC3110 Protobloc 1 has a total of 400 tie interconnected  sockets running  alongside,
points consisting of two sets of 30 rows of 5 suitable for use as power supply rails.
interconnected sockets plus 5 rows of 25 Incorporated into the base plate are male and
interconnected  sockets running  alongside, fermale RS232 connectors terminated to contact

PC Etching Kit Mk V

KT3640 Many thousands of these popular kits
have now been sold. establishing it as one of
the most successful Each kit contains an
etching tray. Ferric Chlonide, Etch resist pen.
100 sq ins assorted copper clad board, abrasive
cleaner and full instructions. £5.95; 10+ 4.25

suitable for use as power supply rails. All contact
positions are clearly defined on an alphanumeric
grid. ABS polymer board mounted on an
adhesive foam base. Will accormmodate up to
three 16 pin devices An ideal introduction to
solderless circuit development systems. Size
80x60mm. £2.60; 26+ 1.65

sockets t0 enable easy interface with computer
systerns, etc. The base plate also includes four
4mm terminals and a mounting bracket which
clips into the base to accept a wide variety of
components including switches and
potentiometers. etc. Overall size 255x230
£39.95; b+ £29.85

De Luxe Etching Kit

KT3650 High  qualty ~ plastic  tray Stripbdard Fully pierced single sided copper stnps 0.17 pitch. Available in
285x165x42mm with clip on lid for both etching the following sizes

boards and keeping kit together.AContains 2 T e )

packs Femic Chloride. abrasive polishing block. CrL A Code Size Tracks Holes 1+ 25+ 100+
etch resist pen with spare tip, two sheets of - {mm) No
Bt e o o || ool LR - S
160x1 , 2 sachets developer, sq ins, ooz Hb e X! P .
assorted single and double sided copper clad ' et PC2030 95x127 36 50 £1.50 098 075
board. 1 pack DEK99 transfers, full instructions. PC2040 95x432 36 170 £4.50 308 237
£15.95; 10+ 11.39 PC2050 119x456 46 179 £6.95 406 312

PRICES IN BOLD INCLUDE VAT; OTY PRICES IN LIGHT DO NOT
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Jumper Links

PC2150 A set of 256 colour coded leads with
specialy designed plugs to minimise wear on
connector. Supplied in packs of 25. 5 of each of
50, 70. 100, 150 and 200mm lengths assorted
colours. £6.95; 10+ 4.31

Jumper Wire Kit

PC3160 Attractve hinged plastic case
270x122x30mm with 14 compartments housing
25 each of the foliowing sizes jumper wires. all
colour coded: 0.1, 0.2, 03, 04. 05. 06. 0.7,
08. 09. 10. 20. 30, 40 and 50 inches
£8.95; 10+ 6.12

Printed Circuit Requirements

/,
PC2170 Etch Resist Pen. For use on plain
copper boards. Simply press the tip to promote
ink fiow. Apply slow even pressure in use.
£1.05; 25+ 072
PC3180 Ferric Chloride. Sealed bag
containing 500g of quick dissoMing granules
when mixed with 1 litre of warm water. £2.90;
10+ 1.81
PC2190 Single Sided Photo Resist Coated
Copper Clad Board, 160x100mm. Can be
exposed by daylight. ordinary light bulb or WV
lamp. Follow instructions on packet £2.75; 10+
1.78; 26+ 1.35
PC2200 Developer. Sachet of Sodium
Hydroxide Crystals. Makes up 500ml of liquid
when mixed with water £1.60; 10+ 1.01; 26+
081
PC2210 Abrasive Polishing Block. For
cleaning PCB’s. Cleans, degreases and polishes
in one simple operation. £1.95; 25+ 1.46

POWER SUPPLIES & FANS

Unregulated Power Supplies
PS3300 Plug in power supply with 6 output
voltages. Polarity switch and output it via a 4
way spider plug and 1.3mm dc Walkman plug.
£3.95

nput Vottage 220/240V ac 502
Output Vorage 3456759 & 12vdc
QOutpist Cuerent 300rmA rmax.

Stabty 40%

Dwrs 76x62x54mm

PRICES IN BOLD INCLUDE VAT;

-2
=
P
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Regulated Power Supplies
PS3310 A plug in regulated power supply. 3-
12v dc output switchable. Reverse polarity switch
and LED indicator Designed for radios.
walkmans. calculators, keyboards. toys etc.
Supplied with 6 dc adapter piugs. Features
include: IC regulated output. automatic thermal
cut off. short circuit protection and automatic
overload cut off. £6.50

input Voltage 220/240Vac BOh
Output Vohage 3485867569 & 12vdc
Qutput Current 300mA max.

Stabikty 2%

Ripple w

Dms * 87x82x82mm

PS3320 Plug in regulated power supply with 3-
12Vdc switchable output. LED indicator and
polarity switch. Complete with 6 DC adapter
plugs. Features include: IC regulated output.
automatic thermal cut off, short circuit protection
and automatic overioad cut off. £7.95

nowt Voitage 220/240vac 50nz
Output Vohage 3.4586.769 & 12vac
Outputt current 650mA max

Stabéity 2%

Ripple mv

Dms 97x88x63mm

CB Power Supplies

PS4330 Stabilised power supply unit for use
with CB rigs. auto accessonies, etc. High stability
electronic regulation with intemal fuse protection.
Manufactured according to the requirements of
the Electrical Safety Regulations for Domestic
Use. £17.95; 4+ 11.95

nput Voltage 240vac 502

Outpnt Voltage 138vde

Qutput Current 3A conbnuous

Stabdty 5%

Ripie 1omv

Connections 4ryn banana socket/
sctew terrranals

Owrs 175x92x138mm

PS4340 High current regulated power supply
for use with CB rigs, auto equipment. Good
stability circuitry with high surge current
capability Owverload protection. Manufactured
according to the requirement of the Hectrical
Safety Regulation for Domestic Use. £22.95; 4+
17.95

nput Voltage 240Vde

Output Voltage 138V de

Output SA continuous. 7A max

Stability 1%

Rpple 26mv

Connecbon 4myn banana socket/
screw terminals

Dims 196x 140x30mm

Variable Power Supplies

-
LIP30\

Benchtop Power Supply
PS4350 A compact, regulated DC power
supply. which is recommended for the service
field, school faboratories. and hobbyists alike. It
offers variable voltage and current outputs which
are displayed on precision analogue panel
meters and also two independent 5V and 12V
outputs. £89.95; 4+ 63.00

Specification:

Output Voitage (adiustable) 0-30vde
Qutput Currert {adjustable) 0-25A

Fuxed Volage (1) 5V @ S500mA
Fixed Voitage (2) 12V @ 500mA

RAZZZZTATTT UITNN \SUXN

Benchtop Power Supply
PS4360 A compact. regulated DC power
supply. which is recommended for the service
field, school laboratories and hobbyists alike. It
offers variable voltage and cument outputs which
are displayed on LCD display meters and also
two independent 5V and 12V outputs. £99.95;
4+ 7142

Specification:

Output Voltage (adjustable) 0-30vdc
Output Current (adpustable) 0-26A

Fixed Voitage (1) 6V @ 500mA
Fuxed Voltage (2) 12V @ 500ma

2774808 5EEIRRINNAN

Benchtop Power Supply
PS4370 A compact regulated DC power supply.
Which is recommended for the senvice field,
school laboratories and hobbyists alike. It offers
vanable voltage output and precision analogue
panel meters displaying voltage and current.
£69.95; 4+ 4940

Specification:

Output Voitage (adjrstable) 3-15vde

Output Current (adjustable) 8A

Benchtop Power Supply
PS4380 A compact high quality regulated DC
power supply, ideal for the service field, school
laboratories and hobbyists alike. it offers variable
voltage output. analogue display. voltmeter and
ammeter. £109.95; 4+ 77.14

Specification:
Output Voltage {adpustable) 3 15vde
Output Current (adpustable) 18A

OQTY PRICES IN LIGHT DO NOT
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FANS

Two axial flow fans in standard sizes. Shaded
pole, external rotor with class ‘B’ insulation. Self-
starting. Impedance protected against stalling.
Both types can be reverse mounted for blowing
or sucking. Black die cast auminium bodies with
polycarbonate resin blades. Approved to UL
CSA, etc.

FN3006

Rated voltage 240Vac 50hz

Airflow 24 CFM (403/hr} min.
Rated speed 2300 RPM

Input 0.06A (15W)
Connection 300mm fiying leads
Dims 80x80x42mm

Price £10.95

FN3010

Rated voltage 240Vac 50hz

Airflow 75 CRM (1283/hr) min.
Rated speed 2700 RPM

input 0.08A (19wW)
Connection Solder tags

Dims 120x120¢38mm

Price £12.95; 10+ 843

Sub Miniature

High power rating on SPCO contact: 6A at
24Vde: 3A at 240Vac. 215x18.3x16.2mm. PCB
mounted.

Code Type 1+ 25+ 100+
RL2010 6V SPCOT100R 80p 055 044
RE2020 12V SPCO 400R 80p 055 044

Miniature

BT approved. this popular miniature DIL relay has
2A DPCO contacts {form C) and will fit on O.17
matrix board, or in a standard 16 DIL socket.
Operation range 80-110% of rated voltage
highly reliable device with a life in excess of 25
million operations. .

Code Type 1+ 25+ 100+
RL2030 5V 36R £195 120 095
RE2040 12v280R £1.95 120 095
RE2050 24V 4000R £1.95 120 095

Octal

Heawy duty 8 pin relay with 10A 250V ac
contacts Size 51x36x38mm.

Code Type 1+ 25+ 100+
RE2060 12V DC DPCO £5.00 400 320
RE2070 230V AC DPCO £5.23 4.18 335

RESISTORS

CR25 CARBON FILM
RESISTORS

e B

¥W 5% Resistors

High stability resistors for industrial and consumer

applications.

Specification:

Wattage 025W at 720'C
Resistance range 4.762-10M E12 Series
Tolerance 5%

Max working voltage 00V

Max overioad voltage 600V

Typ temp coeff (ppm/C) -400

Termperature range -26 to +70°C

Order as RS25 + value

Mixed values 1-99 2p; 100+ 0.015

100 per value 100+ 001 1k+ 0.007; 5k+ 0.005
1000 per value 1k+ 0.0035; 10k+ 0003; 25k+
0.0025

Values available:

4R7 39R 330R 2k7 22 180k 1M5
BR6 47R 390R 3k3 2% 220k 1M8
6R8 B6R 470R 39 33k 270k 2M2
8R2 ©68R 560R 4k7 3%k 330k 2M7
10R 82R 680R b5Bk6 47k 390k 3M3
12R 100R 820R ©6k8 56k 470k 3M9
15R 120R 1k 82 68 560k 4M7
18R 150R 1k2 10k 82k 680k 5M6
22R 180R 1kb 12k 100k 820k 6M8
27R 220R 1k8 15k 120k ™M 8M2
33R 270R 2k2 18 150k 1M2 10M
Please state value on all resistors when
ordering

“wy

YW 1% Resistors

Miniature metal fim type MR25 for use in
precision electronic equipment.

Specification:

Wiattage 026w at 70°C
Resstance range 100 - 1M £24 Series
Tolerance 1%

Max working voitage 00V

Max overioad voltage 800V

Max temp coefficent 60ppmy/°C

Typical noise 001V
Terrperature range 26 10 +70°C

Order as RS21 + value

Mixed values 1-99 4p; 100+ 0.03

100 per value 100+ 0.02: 1k+ 0012; Sk+ 001
1000 per value 1k+ 0.0063: 10k+ 0.0058; 2bk+
0.006

Values available:

10R 100R 1k 10k 100k 1m
11R 110R  1k1 11k 110k
12R 120R  1k2 12k 120k
13R 130R  1k3 13k 130k
15R 150R  1kb 15k 150k
16R 160R  1k6 16k 160k
18R 180R  1k8 18k 180k
20R 200R 2k 20k 200k
22R 220R  2k2 22k 220k
24R 240R  2k4 24k 240k
27R 270R  2k7 27k 270k
30R 300R Xk 30k 300k
33R 330R 3k3 33k 330k
36R 360R 36 36k 360k
39R 3%0R 3k9 3%k 3390k
43R 430R  4k3 43k 430k
47R 470R  4k7 47k 470k
51R 510R  5k1 51k 510k
56R 560R  Bk6 66k 560k
62R 620R  ©6k2 62k 620k
68R 680R ©6k8 68k 680k
75R 750R  7k5 75k 750k
82R 820R 82 82k 820k
91R 910R  Sk1 91k 910k
Please state value on all resistors when
ordering

Wirewound Resistors

2.5W wirewound resistors wound on a ceramic
former with flame retardant silicone resin coating.
Equivalent to Welwyn W21.

Code Type 1+ 25+ 100+
RW20R1 0.1 ohm 22p 015 011
RW20R22 022 ohms 22p 015 O11
RW20R33 033 ohms 22p 015 O11
RW20R47 047 ohms 22p 016 OMN
RW21R 1 ohm 22p 015 O
RW22R2 22ohms 22p 015 O
RW24R7 47ohms 22p 015 011
RW210R 10ohms 22p 015 O0.11
RW222R 22obms 22p 015 011
RW247R 47o0bhms 22p 015 O
RW2100R 100 ohms 22p 016 O0.11
RW2150R 150 ohms 22p 0.15 0.1
RW2220R 220ohms 22p 015 011

16mm Commercial

Potentiometers

A range of competitive 16mm diameter carbon
track single potentiorneters suitable for PCB
mounting offered in a range of popular values.
Supplied with serrated 6mm shaft.

Code, Type 1+ 25+ 100+
RP2010 470 ohmslin 50p 033 026
RP2020 1k lin 50p 033 026
RP2030 4k7 lin 50p 033 026
RP2040 10k lin 60p 033 026
RP2050 47k iin 50p 033 026
RP2060 100k lin B0p 033 026
RP2070 470k lin 50p 033 026
RP2080 1M lin 60p 033 026
RP2100 470 obms log 50p 033 026
RP2110 4k7 log 50p 033 026
RP2120 1M log B0p 033 026

PRICES IN BOLD INCLUDE VAT; OTY PRICES IN LIGHT DO NOT
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24mm Commercial

Potentiometers

A low cost carbon track single potentiometer
offered in a range of popular values. Standard
6mm diameter spindies in nylon. Shaft length
50mm. Body diameter 24mm. Solder tag
termination.

Code Value 1+ 25+ 100+
RP2200 470 ohms in 60p 038 030
RP2210 1k lin 60p 038 030
RP2220 4k7 lin 60p 038 030
RP2230 1Ck lin 60p 038 030
RP2240 22k lin 60p 038 030
RP2250 47k lin 60p 038 030
RP2260 100k lin 60p 038 030
RP2270 220k lin 60p 038 030
RP2280 470k lin 60p 038 030
RP2230 1M lin 60p 038 030
RP2300 2M2 Iin 60p 038 030
RP2310 4k7 log 60p 038 030
RP2320 10k log 60p 038 030
RP2330 47 log 60p 038 030
RP2340 100k log 60p 038 030
RP2350 1M log 60p 038 030
RP2360 2M2 log 60p 038 030
€L -
[ 55 -3

Carbon Preset

Potentiometers
Miniature open single turn presets. Rated at
0.1W. Suitable for O.1in matnx boards Linear law

Horizontal mounting style only.
Technical Specification:

Tolerance 0%

End resistance 2%

Power ratng 01W at 40°C
Maemum Voltage 200v DC
Bectrical rotaton 220" = 10%
Rotation torgque 20-300gm/cm

Termperature range <20 10 +70°C
Code Value 1+ 100+ 500+

RP2400 100 ohms 10p 005 004
RP2405 220 ohms 10p 005 004
RP2410 470 ohms 10p Q05 004
RP2415 1k 10p 006 004
RP2420 2k2 10p 005 0.04
RP2425 47 10p 005 0.04
RP2430 10k 10p 005 004
RP2435 22 10p 005 004
RP2440 47 10p 005 004
RP2445 100k 10p 005 004
RP2450 220k 10p 005 004
RP2455 470k 10p 005 0.04
RP2460 1M 10p 005 004

<
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Multiturn Cermet

Potentiometers

A high quality 3/8n square 25 turmn cermet
potentiometer of robust construction. fully sealed
for board washing Top screw adjustment. May
be mounted directly onto PCBs either vertically
or horizontally. Boums 3296W series.

Technical Specification:

Tolerance 10%

End Resistance 2 ohms or 2%
Power ratng 05w at 70C
Dielectric stength 1000V AC

Temperature coefficient 100ppm deg C
Temmpersture range -65 10 4126 deg C
Blectical rotabon 26 tns

Code Value 1+ 25+ 100+
RP2700 100 ohms £1.20 075 065
RP2705 200 ohms £1.20 075 065
RP2710 500 ohms £1.20 075 065
RP2715 1k £1.20 075 065

RP2720 2k £1.20 075 065
RP2725 b5k £1.20 075 065
RP2730 1k £1.20 075 065
RP2735 20k £1.20 075 065
RP2740 50k £1.20 075 065
RP2745 100k £1.20 075 065
RP2750 200k £1.20 075 065
RP2755 500k £1.20 075 065
RP2760 1M £1.20 075 065

Q

Multiturn Cermet

Potentiometers

A quality multitum cermmnet timmer of robust
construction. fully sealed for board washing.
Excellent setability. %in type. A high performance
component offered at low cost. Bourns 3006P

series.
Tachnical Specification:

— .
. -._. =

Silicon Rectifier Diodes

1 amp range, plastic. axial leads

Type v I 1+ 100+ 1k+
IN4AOO1 50 1A Sp 0026 0013
iNd0O2 100 1A S5p 0028 0014
IN4OO3 200 1A S5p 0028 0014
INGOO4 400 1A S5p 0028 0014
INAOOS 600 1A 6p 003 0015
IN4OO6 800 1A 6p 003 0015
INGOO7 1000 1A 6p 0032 0018

3 amp range. plastic, axial leads

Type " | 1+ 100+  1k+

IN5400 50 3A 12p 0057 0038
IN5401 100 3A 12p 0057 0038
IN5402 200 3A 12p 0058 0039
IN5403 300 3A 14p 0061 0041
IN5S404 400 3A 14p 0061 0041
IN5405 500 3A 14p 0063 0042
INS406 600 3A 14p 0063 0042
IN5407 800 3A 16p 0069 0046
IN5408 1000 3A 16p 0072 0048

-

Tolerance 10%
End resistance 2 ohms max
Power ratng O 76W at 70 deg C

Dwlectnc strength

316V OC or AC rms

Termperature coefficient 100ppm deg C

Terrperature range 56 10 +126 deg C

Bectneal rotaton 15 rums

Code Value 1+ 25+ 100+
RP2800 10 ohms 80p 0b5 038
RP2805 20 ohms 80p 0b5 038
RP2810 50 ohms 80p O0b5 038
RP2815 100ohms 80p 055 038
RP2820 200 ohms 80p 055 038
RP2825 500 ohms 80p 055 038
RP2830 1k 80p 055 038
RP2835 2k 80p 065 038
RP2840 5k 80p 0b5 038
RP2845 10k 80p 065 038
RP2850 20k 80p 0b5 038
RP2855 50k 80p 0b5 038
RP2860 100k 80p 0b5 038
RP2865 200k 80p O0b5 038
RP2870 500k 80p 0b5 038

SEMICONDUCTORS

Zener Diodes

400mW BZY88 Series 5% in the following
values: 2V7. 3V, 3V3. 3v6, 3V9. 4V3, 4V7, bV1
5V6. 6V2, 6V8. 7Vvb, 8V2, 9V1. 10V, 11V, 12V,
13V, 15V, 16V, 18V, 20V, 22V. 24V, 27V, 30V.
33V

Order as BZY88 + voltage

Price per value 7p; 100+ 0035; 1k+ 0025

P

Signal Diodes

A range of general purpose signal diodes.

Type VRRM  Mat 1+ 100+ 1k+
0A47 30V Ge 20p 016 014
OASO 30V Ge 10p 007 005
0A91 100V Ge 12p 009 0065
IN4148 75V Si 4p 002 0008

PRICES IN BOLD INCLUDE VAT; OTY PRICES IN

1.3W BZX61 Series 5% in the following
values:

4V7, BV1. BVG, 6V2, 6V8, 7Vb, 8V2, 9V1. 10V,
11V, 12V, 13V. 15V, 16V, 18V, 20V, 22V, 24V,
27V, 30V, 33V, 36V. 39V.

Order as BZX91 + voltage

Price per value 15p; 100+ 0.075; 1k+ 0.06

Bridge Rectifiers
1.6A range. plastic. for PCB mounting.

Type v | 1+ 100+  1k+
W00s 50 15A 28p 014 0095
W02 200 15A 28p 014 0096
wo4 400 1A 30p 015 010
W06 600 15A 30p 015 0102
wo8 800 15A 34p 017 01N

LIGHT DO NOT
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A
1\ .
\ Triacs
! oz Tmo oo om i Mewlevlgermen T
TIC206 TO220 400V  3A  80p yge ga
’ ; LM317L  T092 +12-37 01 35p
3A range. plastic. for PCB mounting. TIC226 TO220 400V 8A 89p 223 1099 237 01 55
Type V. 1+ 100+ 1k+ TIC246 TO220 400V 16A  £1.28 o T ‘ P
BR32 200 3A 34p 021 017 SZB7 1500 O S
B LM317K T03 +1.2-37 15 £1.88
TRANSISTORS
‘ Type Price Type Price
AC127 36p BDV65C £1.75
AC128 36p BDWS3C 90p
AD161 £1.00 BDWS4C 92p
BC107 14p BF259 40p
| Voltage Regulators BC107B 16p BFXS85 40p
- - 100mA fixed voltage with internal overload. BC108 14p BFX88 40p
6A range. plastic. for PCB mounting. thermal and short circuit protection. TO92 plastic BC108B 15p BFY50 34p
Type V. 1 1+ 0y W cases. BC108C  16p BFY51 3ap
DB602 200 6A 58p 0.36 029 BC109 14p BEY52 36p
DBE08 600 6A 70p 044 035 Type Voltage 1+ BC109C  16p BU208A  £2.50
78L05 +5V 34p BC140 40p BU326A  £2.95
78L12 +12v 34p BC141 40p BUS08A £2.88
78L15 +15V 34p BC142 40p MU2501  £260
79L05 -6V 37p BC177 20p MJ2955 £1.80
79L12 -12v 37p BC178 20p M.13001 £2.35
79L15 -12v 37p BC179 20p MJE340 62p
BC182 12p MJE350 70p
BC182L 12p MPSA13 35p
~ BC183 12p MPSA42 35p
~ BC183L 12p MPSA92 35p
BC184 12p TIP2SA 39
12A range. metal clad single hole for fixng with BC184L 12p TIP29C 47p
tabs. BC212 12p TIP30A 46p
Type \") | 1+ 25+ 100+ BC212L 12p TIP30C 50p
BR121 100 12A £1.92 120 096 1A fixed voltage with internal overload. thermal BC213 12p TIP31A 44p
BR124 400 12A £2.20 128 103 and short circuit protection. T0220 case. BC213L 12p TP31C 49p
BC214 12p TIP32A 53p
2bA range. metal clad single hole for fiing with Type Voltage 1+ BC214L 12p TIP32C 59p
tabs. 7805 +5V 40p BC2378B 15p TIP33A 90p
Type \") i 1+ 25+ 100+ 7808 +8V 40p BC238B 16p TIP41A 62p
DB2502 200 2bA £3.60 225 180 7812 +12v 40p BC327 16p TIP42A 70p
DB2506 600 25A £4.20 263 210 7815 +16V 40p BC337 16p TP47 72p
7818 +18v 40p BC338 16p TIP120 80p
3bA range. metal clad single hole for fixing with 7824 +24V 40p BC441 43p TIP121 80p
tabs. 7905 BV 42p BC461 40p TIP122 83p
Type \Y | 1+ 25+ 100+ 7908 -8v 42p BC477 36p TIP125 80p
BYW61 100 3bA £4.70 294 235 7912 -12v 42p BC478 36p TIP126 80p
BYW64 400 35A £65.60 350 280 7915 -15v 42p BC479 36p nP127 90p
7918 -18v 42p BC517 28p TIP141 £1.95
DIAC 7924 -24V 42p BC547B 14p TIP142 £1.70
a e . . BC4488B 12p TIP146 £1.70
BR100 Silicon bi-directional trigger diode for 2A fixed voltage as above. BC549B 12p TP147 £€1.70
use in triac firing circuits. DO14 glass case. 25p; Type Voltage 1+ BC557B 14p TP2955 £1: 10
26+ 0.15: 100+ 0.12 18350 o 4 §op BC5588  14p TIP3055  £1.05
78512 v 60p BCX38B  40p TIPL760A  £2.20
BCY70 22p TIPL760B £2.20
BCY71 22p TIPL770 £1.10
R BCY72 22p TIPP32A  50p
N\ BD131 54p ZTX300 20p
" - BD132 54p ZTX302 22p
- z p BD135 48p ZTX450 26p
‘ b BD136 48p ZTX453 30p
. BD139 48p ZTX500 20p
Thyristors A BD140 48p ZTX502  24p
Type Case VRRM T 1+ 3A fixed voltage regulation in TO3 case. Thermai BD437 54p ZTX550 32p
2N5061 T092 60V 08A 39 overload and short circuit protection BD438 60p ZTX553 39
TMC106D T0220 400V 4A 4%p BDS40C 70p ZTX651 40p
TIC116D T0220 400V 8A 82p Type Voltage 1+ BD679 68p ZTX653 50p
TIC126D  T0220 400V 12A 90p LM323K +5V £3.05 BD680 64p ZTX751 50p

PRICES IN BOLD INCLUDE VAT; OTY PRICES IN LIGHT DO NOT
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Type Price Type Price Type Price Type Price Type Price Type Price
ZTX763 54p 2N3055H . 85p 74170  £2.40 74197  £1.30 LS266 20p Ls377 a4p
2N2222A  36p 2N3702 12p 74173  £1.60 74198  £2.40 Ls273 48p Ls378  93p
2N2369A 32p 2N3703 12p 74174  £1.30 74198  £1.80 LS279 37p LS379  £1.20
2N2905  40p 2N3704 12p 74176  £1.30 74251  40p LS280 38p 15390 37p
2N2905A  44p 2N3705 12p 74177  £1.40 74273 £2.20 Ls283 38p LS393 37p
2N2907A  36p 2N3706 12p 74179  £1.60 74279  45p LS290 50p LS396 38p
2N3053  38p 2N3904 12p 74180  £1.30 74283  £1.15 LS293 50p LS398 60p
2N3054  £1.40 2N3906 12p 74181 £2.60 74290  £1.60 LS295 80p LS399 93p
2N3055  58p 74182  £1.70 74293  £1.10 LS298 38p LS534  60p
74190  £1.60 74298  £2.00 LS299 £1.50 LS540  71p
A 74191 £1.60 74365  £1.00 Ls321 £2.20 LS541 71p
Field Effect Transitors 74192  £1.60 74366  £1.00 Ls323 £2.60 LSE90 £3.00
Type Price Type Price 73193  £1.60 74367  £1.00 LS352 38p LS592 £3.60
BF2448 52p 2N3819 40p 74194  84p 74368  £1.00 LS363 38p LS620  £1.40
74195  95p 74390  £1.30 LS365 32p LS640  £1.17
74196  £1.60 74393  £1.30 LS366 32p LS645 71p
Unijunciton Transistors LS367 32p L5646 £3.00
Type Price Ls368  32p 15669 £1.47
2N2646  9Bp LsS373 a4p LS670  £1.05
LS Series LS374 a4p LS682  £1.36
. ' . ) LsS375 50p LS688  £1.26
Programmable Unijunction Type Price Type Price
Transnston;s LS00 20p LS125 32p
Type rice LSO01 20p LS126 32
2N6027  60p LS02 20p LS132 32? CMOS
LS03 20p 15133 27p Type Price Type Price
Lso4 20p LS136 23p
LSO5 20p LS138 38p 4000 20p 4063 53p
INTEGRATED Lso8 20p LS139 38p 4001 20p 4066 32p
CIRCUITS LS09 20p Ls1a5  84dp 4002 20p 4067 21p
- . Ls10 20p Ls147 £1.90 4006 50p 4068 20p
74 Series Logic Ls11 20p Ls148 £1.05 4007 20p 4069 20p
Type Price Type Price Ls12 20p LS151 38p 4008 46p 4070 20p
Ls13 20p LS153 38p 4009 34p 4071 20p
7400 30p 7482 60p Ls14 27p LS154  £1.05 4010 34p 4072 20p
7401 30p 7483 60p Ls15 20p LS155 38p 4011 20p 4073 20p
7402 30p 7485 £1.20 LS20 20p LS156 38p 4012 20p 4075 20p
7403 30p 7486 60p Ls21 20p LS157 39p 4013 27p 4076 47p
7404 36p 7489 £1.30 Ls22 20p LS158 39p 4014 a6p 4077 20p
7405 36p 7490 75p LS26 20p LS160  4a8p 4015 a6p 4078 20p
7406 a8p 7491 80p Ls27 20p Ls161 48p 4016 27p 4081 20p
7407 48p 7492 80p Ls28 20p 15162 a8p 4017 a1p 4082 20p
7408 30p 7493 66p LS30 20p LS163  48p 4018 39p 4085 38p
7409 30p 7494 £1.20 LsS32 20p Ls164  38p 4019 34p 4086 38p
7410 30p 7495 80p Ls33 20p LS165 71p 4020 46p 4096 27p
7411 30p 7496 96p 1537 20p LS166 39 4021 a6p 4099 63p
7412 30p 7497 £1.80 Ls38 20p Ls168  S0p 4022 50p 4501 45p
7413 65p 74100  £1.50 LS40 20p LS169 40p 4023 20p 4502 63p
7414 80p 74107  60p 1s42 37p LS170  44p 4024 38p 4503 48p
7416 a4p 74109  55p Ls47 63p LS173 37p 4026 20p 4507 68p
7417 a4p 74111 70p Ls48 63p Ls174 37 4026 53p 4508 £1.68
7420 30p 74119 £2.00 Ls49 63p Ls175 37p 4027 27p 4509 £1.40
7421 70p 74120  86p LS51 20p Ls181 £2.00 4028 38p 4510 49p
7422 52p 74121 60p LS54 20p Ls183 78p 4029 41p 4511 a9p
7425 a4p 74122  8sp LS55 20p LS190 37p 4030 20p 4512 a9
7427 a4p 74123 95p LS69 40p Ls191 37p 4031 80p 4514 £1.47
7430 30p 74125  75p Ls73 25p LS192 37p 4032 60p 4515 £1.47
7432 36p 74126  70p Ls74 25p LS193 37p 4033 80p 4516 a4p
7433 36p 74128  70p LS75 29p LS194 37p 4034 £1.40 4518 38p
7437 36p 74132  9Bp LS76 38p LS195 37p 4036 60p 4519 47p
7438 a6p 74141 £1.10 Ls78 50p LS196 37p 4038 60p 4520 a3p
7440 36p 74145  £1.25 Ls83 a6p Ls197 37p 4040 53p 4521 93p
7442 90p 74147  £1.95 LsS85 53p Ls221 55p 4041 53p 4522 75p
7446 £1.40 74148  £1.70 LsS86 29p LS240  48p 4042 39p 4526 75p
2447 £1.15 74150  £2.10 LS90 34p LS241 asp 4043 53p 4527 66p
7448 £1.30 74151 80p Ls91 40p LS242 asp 4044 53p 4528 66p
7450 38p 74153  95p Ls92 46p Ls243 48p 4046 4a7p 4529  66p
7451 38p 74154  £1.60 Ls93 38p LS2a4  48p 4047 39p 4531 60p
7453 38p 74165  95p LS95 38p LS245 48p 4048 53p 4532 49p
7454 38p 74157  95p Lse6 _ 76p LS247 a8p 4049 29p 4534 £3.36
7460 38p 74160  90p LS107 34p LS249 56p 4050 29p 4536 £2.95
7470 70p 74161 £1.30 LS109 31p LS251 38p 4051 38p 4538 43p
7472 70p 74162 - £1.30 LS112 31p LS253 38p 4052 38p 4539 93p
7473 70p 74163  £1.30 Ls113 31p LS257 38p 4053 38p 4541 a9p
7474 66p 74164  £1.65 Ls114 31p Ls258  38p 4054 53p 4543 84p
7475 78p 74165  £1.30 LS122 46p LS259 38p 4056 53p 4549 £7.06
7476 52p 74166  £1.50 Ls123 46p LS260 38p 4056 63p 4553 £2.10
7480 60p 74167  £2.40 Ls124  60p LS261 56p 4060 a6p 4566 57p
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CMOS (Continued) EPROMS CMOS Lower Power Static
. , NMOS Types RAMs

Type Price Type Engp Types Access Time Price

2716 450ns £8.80 Type Price
09

:ggg ?:Z':so g] 4 gz 2732 260ns £9.00 6116LP10 £2.80

agig a5 o P Lo 620 2764-180 180ns £7.20 6264LP10 £5.80

gt £ %62 62 27128-200 200ns £7.20 62256LP10 £9.00

s 50p 0163 83y 27256-200 200ns £7.20 628128LP10 £21.00

4582 60p 40173  71p

4583 60p 40174  70p CMOS Types

4584 35p 40175 69p Types Access Time  Price

4585 a9p 40192  70p 27C64-250 250ns £5.90 :

40014  40p 40193  93p " 27€128-150 150ns £5.90 Dynamic RAMs

40098  40p 40194  93p 27C266-150 150ns £6.80

40106  35p 27C512-150 150ns £7.20 Code Type Price
227C1001-160  150ns £9.0 4164-16 B4k (64kx1) £2.80
27€2001-150 150ns £12.80 41256 256k (256kx1) £4.40
27C4001-120 120ns £19.90 514256-80 1M (256kx4) £12.00

Linear IC’'s

Code Function Manuf- Package 1+ Code Function Manuf- Package 1+
acturer acturer
TLO61 Low power operational amplifier SGS DiL8 38p LmM747 Dual operational amplifier SGS DL14 42p
TLO62 Dual low power operational amplifier SGS piL8 44p LM748 Operational amplifier SGS DIL8 3%
TLO64 Quad low power operational amplifier SGS DiL14 60p TBA810 7W audio amplifier SGS 14pin 78p
TLO71 Single operational amplifier SGS DIL8 34p TBA820M Audio amplifier SGS DiL8 42p
TLO72 Dual operational amplifier SGS DIL8 38p TDA1024 Tnac controller Phiips  DIL8 £1.90
TLO074 Quad operational amplifier SGS DiL14 62p SAA1027 Stepper motor driver Phiips DiL16 £3.20
TLO81 Single operational amplifier SGS DiL8 34p ZN1034E Precision timer Plessey DIL14  £3.20
TL082 Dual operational amplifier SGS DIL8 37p LM1458  Dual operational amplifier SGS DiL8 28p
TLO84  Quad operational amplifier SGS DIL14 57p ULN2003 Transistor array - 7 matched SGS DIL16 40p
TBA120S Limiting IF amplifier Plessey DIL14 64p ULN2004 Transistor array - 7 matched SGS DiL16  40p
L165V  High power operational amplifier SGS 5/T0220 £2.00 TDA2004 10W stereo amplifier SGS Muttiwatt £1.94
TLC271 Programmable operational amplifier ~ SGS DIL8 56p TDA2030H 14W Hi-R power amplifier SGS Pentawatt £1.36
TLC272 Programmable operational amplifier  SGS DiL8 96p ULN2068 Quad darlington driver. 1.5A 50V SGS DIL16 £1.26
L272M  Dual power operational amplifier SGS DiL8 £1.66 XR2206  Waveform generator SGS DIL16 £4.40
L293E Stepper motor control/drive SGS DiL20 £3.20 UA2240 Precision timer Texas DL14 £2.80
L297 Stepper motor control/drive SGS DiL20 £4.90 ULN2803 Gas discharge driver. 9 darlingtons SGS DiL18 70p
L298 Dual full bridge driver SGS Multiwatt £5.30 LM2917N8 Frequency to voltage converter National DIL8 £3.20
LM301A Operational amplifier SGS DIL8 28p CA3080E Operational transconuctance amplifier Harris  DIL8 80p
LM311  High speed comparator SGS DIL8 20p CA3130E Mosfet operational amplifier Harris  DIL8 £1.18
LM318 High slew rate operational amplifier ~ SGS DiL8 84p CA3140E Mosfet operational amplifier Hamis  DIL8 62p
LM324 Quad operational amplifier SGS DiL14 22p CA3240E Dual mosfet amplifier” Harris DIL8 £1.60
LM334Z 3 terminal adjustable current source  SGS TO92 84p MC3302 Quad comparator Motorola DIL14  60p
LM335Z Temperature sensor 0-100'C SGS TO92 94p MC3340 EBlectronic attenuator Motorola DIL8 £1.90
LM339 Quad comparator SGS DiL14 22p LM3900 Quad operational amplifier National DIL14 72p
LM348 Quad 741 operational amplifier SGS DiL14 31p LM3909 LED flasher oscillator National DIL8 £1.80
LF351 Bi-fet operational amplifier SGS DiL8 40p LM3914  LED bar/dot display driver-linear National DIL18 £3.20
LF353 Bi-fet wide band operational amplifier SGS DiL8 49p LM3915  LED bar/dot display driver-log National DIL18 £3.20
LF356 Bi-fet operational amplifier SGS DiL8 78p RC4558  High performance operational amplifier Texas DiLs 37p
LM3B8 Low power operational amplifier SGS DIL8 20p NEG532 Dual low noise operational amplifier  Texas DiL8 90p
LM380 2W audio amplifier National DIL14  £1.12 NE5534  Single low noise operational amplifier Texas  DIL8 76p
LM381 Low noise dual preamplifier National DIL14 £3.40 ICL7106 CMQOS 3 digit A to D converter Teledyre DIL4O  £7.80
LM386 Low voltage preamplifier National DIL8 48p ICM7555 Single low power timer SGS DIL8 46p
LM393 Dual comparator SGS DiL8 20p ICM7556 Dual low power timer SGS DiL14 £1.28
ZN414Z AM receiver IC Plessey TO92 £1.12 ICL8038  Function generator Intersl  DIL14  £4.90
ZN416E AM receiver IC Plessey DIL8 £1.84 LM13600 Dual transconductance amplifier National DIL16  £1.10
ZN423  Precision voltage reference Plessey T092 £1.50
ZN425E 8-bit D to A converter Plessey DIL16 £5.60
ZN426E 8-bit D to A converter Plessey DIL16 £3.20
ZN427E 8bit succ approx A to D converter Plessey DIL18 £10.20
ZN428E 8bit D to A (complimentary to 427€) Plessey DIL16  £8.30 A much larger range of
ZN448E 8-bit succ approx A to D converter Plessey DIL18 £10.60 . . o
SLAB6  Infra red preamplifier Pessey DIL14  £3.00 semiconductors, including many
SL490 Remote control transmitter Plessey DIL18 £3.10
NE531  High slew rate operational amplifier  Philips  DIL8  £2.10 obscure, obsolete and hard to
NES55  Single timer SGS DIL8 25p H : :
ICM7585 Single low power timer SGS DL  46p obtain items are on a separate list,
NES56  Dual timer SGS DIL14  36p H
ICM7556 Dual low power timer SGS DL  £1.28 available on request.
NES65  Precision phase locked loap Philips  DIL14 £1.54
NE566  \bltage controlled oscillator Philips  DIL8 £1.54 .
NES67  Tone decoder Phiips D8  42p Surplus semiconductors appear from
NE571  Telephone comparator Phiips  DIL16  £3.20 . R . R .
LM710 Differential comparator Philps DIL14  80p time to time Iin our Bar galn Llsts
741 Compensated operational amplifier SGS DiL8 25p

PRICES IN BOLD INCLUDE VAT; OQTY PRICES IN LIGHT DO NOT
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Code 1+ 25+ 100+
BA , ERIES BT3230 Takes 4 AA cells
Dims 110x26x16mm20p 0.12 0.09
BT3235 Takes 4 AA cells
Dims 57x28x30mm 20p 0.12 009
BT3240 Takes 4 AA cells
Dims 567x60x16mm 28p 0.17 0.14
skt BT3245 Takes 6 AA celis
Lithium Manganese Dims 60x45x30mm 28p 0.17 0,14
Coin Cells BT3250 Takes 8 AA cells
Technical Specification Dims 57x67x29mm 34p 021 0.16
Voltage Capacity (MAh) Heght Dia  Weight Manuf Pat No
A - o le ) 80 20 1860 129 CR1620
Zinc Chloride Batteries av 75 16 200 17 CRI6 Ny
A range of zinc chloride. non rechargeable gg ;033 %g 2288 ga g%g o II'
té::;tjries. . b Pl 3V 260 30 245 40g CR2430 '_A\i
e TYpO Vohage rice Cod T 1 10+ 100+ i \, -
BT2001 PP3 9V  0.60 050 033 BT2106 CR1620 £1.76 115 096 P
g%ggg 8 :gx g-gg 832 g-gg BT2109 CR2032 £1.00 066 055 - o
: - - . BT2110A CR2430 £1.00 066 060 ___—BT3265
Rechargeable Ni-Cad
. (c) C size (HP11 etc)
Batteries : . Godh 1+ 25+ 100+
Code Type Rating Price 20+ 100+ BY3255 Takes 1 (C) cell
BT2110 PP3  150mAH £4.50 360 330 2 tém)iﬁ;s
BT2120 AAA 150mAH £1.46 093 079 !
BT2130 AA  550mAH £1.20 081 065 i %’("s 5222‘3)9"25‘“'“ e S N3
BT2140 C  12AH £2.60 179 144 Sn:: wmﬁn;z $
BT2150 D 12AH £2.60 179 144 Battery Holders Dims 54x54x23mm 25p 016 0.13
(a) AAA size (HP16 etc) BT3265 Takes 4 (C) cells
Code 1+ 25+ 100+ S (aals
BT3210 Takes 2 AAA cells Dims 108x54x236 28p 012 015
7/ Solder terminals
a Dims 52x22x13mm 34p 019 015
*ﬁ, BT3215 Tekes 4 AAA cells ) h
_ Splder terminals =10 \ \»
Battery Checker Dims 52x26x25mm 42p 027 022 - o\r.\f\*l =
BT3010 A simple. hand held tester for N\ 4 -

checking the energy levels of alkaline, zinc
carbon and znc chloride batteries (not nickel
cadmium). By employing a novel slde
mechanism many batteries can be tested.
including AAA. AA. C. D, PP3 and button cells.
Three LEDs are used to indicate ‘high’. ‘normal’
and ‘replace’ energy levels. £3.20; 10+ 2.10

BT3225
BT3220 g @

BT3250
; {d) D size (HP2 etc)
Code 1+ 25+ 100+
O35 BT3238 BT3270 Takes 1 (D) cell
BTS340 Solder terminals
Dims 68x36x30mm 43p 024 0.18
(b) AA size (HP7 etc) BT3275 Takes 2 (D) cells .
Code 1+ 25+ 100+ Snap terminals
= BT3220 Takes single AA cell Dims 68x68x30mm 31p 0.17 0.14

Alkaline Button Cells Dims 67x13x17mm 12p 008 006 BT3285 Takes 4 (D) cells
A range of popular lpng life alkaline manganese BT3225 Takes 2 AA cells Snap terminals
G ER IS floRIbal | volloge . 15V. sed Dims 67x28x15mm 14p 009 008 Dims 144x66x30  40p 028 023
extensively in calculators, cameras. clocks, etc.
Supplied in protective blister package.
s:;:v*g;m Ever Ready Ray-o-Vac Maxell  Varta
1821 - ) - LREO - Code Capacity Size {(mm) Weight 1+ 10+
L726  AG2 198 3 LR69 Ref:hargeab.le Lead BT3139 6V. 10Ah 51x43x58 0.25kg £10.44 668
SNE” S g - Acid Batteries BT3140 6V 12Ah 97x25x68  O34kg £8.49 548
L1121 AG8 191 . LR1120 Vv86A BT3141 6V. 28Ah 134x34x67 060kg £11.71 750
L936 - ¥ 1 LR938 - BT3142 6V 40Ah 70x47x109 090kg £13.18 844
L L N ke BT3143 6V, 70Ah  151x34x101  125kg £17.77 1138
L4z - 186 RAW84 LRA3  VI2GA BT3144 6V 100Ah 151x60x101  2.(kg £14.95 944
L1154 AG13 AT76 W82 LRa4  VIAGA BT3145 6V 120Ah  151x60x101  2.06kg £19.82 1269
Code Type Dia H 1+ 10+ 100+ BT3146 12V 0.8Ah 96x25x62 03bkg £15.82 1013
BT2015 1621 68 21 0.45 030 014 BT3147 12V 12Ah  97x48x58 060kg. £15.82 10.13
BT2020 L726 79 26 0.45 030 0.14 BT3148 12V 20Ah  150x20x84 0.7kg £18.26 1169
BT2025 L736 79 36 0.45 030 014 BT3149 12V. 2 1Ah  178x34x67 090kg £17.18 11.19
BT2030 L754 79 54 0.45 030 0.14 BT3150 12v. 2.3Ah  178x34x64 094kg £20.51 1313
BT2035 L1121 116 21 0.45 030 014 BT3151 12V. 28Ah  134x67x67 115kg £18.26 1169
BT2040 1936 95 36 045 030 014 BT3152 12V. 60Ah  151x66x103 240kg £22.07 1413
BT2045 L1131 116 31 0.45 030 014 BT3153 12V. 7.0Ah  151x65x98 3.Ckg £26.56 1700
BT2050 {721 79 21 045030 014 BT3154 12V. 12.0Ah 151x98x98 4.0kg £44.92 2875
BT2055 L1142 116 42 0.45 030 014 BT3155 12V. 15.0Ah 181x76x167 5.9%g £59.96 3838
BT2060 L1154 116 54 0.45 030 014 BT3156 12V. 240Ah 166x175x125 865kg £68.65 4394
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SEMI HARDWARE

Mica Semiconductor
Mounting Kits

Mounting kits for semiconductors including mica
washers and bushes.

(o °
(@]
o

> ~

O

o\)%

SH2010 TO3 kit Contains 10 mica washers
and 20 bushes. To suit 2N3055. etc. £1.30

(0. O)¢
~_

SH2020 T066 kit. Contains 10 mica washers
and 20 bushes. To suit AD161/2 etc. £1.30
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SH2030 T0220 kit. Contains 10 mica washers
and 10 bushes. To suit TIP31. 7805 etc. 92p
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SH2040 M13055 kit. Contains 10 mica
washers and 10 bushes. To suit TIP3055, etc.
96p

T0220 Bolt On Heatsink
SH2100 Black anodised pre-drilled heatsink to
accept a wide variety of T0220 packaged
semiconductors, i.e. voltage regulators and
power transistors. Bolt on sink, may be mounted
horizontally or vertically Thermal resistance
21°C/W. Dimensions 9.5x19.1x19.1. 25p; 25+
0.16; 100+ 0.13

TO3 Twisted Vane

SH2105 A compact horizontal or vertical
mounting heatsink with black anodised finish
predrilled for TO3 devices. Thermal resistance
7.1°C/W Dimensions 42x38x25(h). 99p; 25+
0.65: 100+ 050

Foam Cleanser

SV3155 Multi-purpose  cleanser that  will
remove grease and grime from woodwork,
glass, metal, paint work, vinyl surfaces, etc.
400mi aerosol tin. £2.35; 12+ 1.60

Contact Cleaner and

Lubricant

SV3160 Super Servisol 10 is an effective switch
and contact cleaner which also provides a
residual lubricating film to protect contact
surfaces. Quickly removes tamish, dirt, grease.
dust, oil gime and other deposits increasing
contact areas and reduces resistance. Complete
with extension nozze for inaccessible areas.
Supplied in CFC free 176ml can. £2.35; 12+
1.60
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Circuit Freezer

SV3170 To assist in locating faults in transistors,
resistors, capacitors etc. A chemical preparation
that instantly reduces the temperature of a
component to approximately -60°C in about 2
seconds, saving valuable time tracing intermittent
faults. Supa Freeze - it can also be used for
cooling thermostats in electric irons, blankets
etc. in order to obtan “cold reading”
immediately after switch off. Net contents 226g.
£3.95; 12+ 275

Glue Gun

SV3180 An improved design hot melt gun
suitable for industrial or educational use
providing a trouble free supply of tough
adhesive. The gun has an electronically
controlled heating element which melts the long
solid glue when inserted into the back of the
gun. A smooth flow of adhesive is controlled by
the trigger fded mechanism. Double insulated
construction with 26W element rated at 240V,
Suitable. for a wide range of matenals including
most metals. PVC, plastics, glass, etc. Glue
sticks, 10mm in diameter are supplied as a
separate item in packs of 12. 100mm in length.
it is recommended that the glue gun should be
fused with a 3A fuse. GS approved. £7.95; 10+
5.25

SV3190 Pack glue sticks. £1.00; 10+ 0.65

SOLDERING EQUIPMENT

Please note that ALL mains rated
soldering irons come complete with a
fitted mains plug.
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Antex C Miniature Soldering

Iron

This 15 watt iron is a derivative of the same
miniature  soldering iron which has been a
market leader for many years. Weighing only 21
gms these iron can be held between the fingers
and manipulated extremely sensitively. A range of
11 bits is available for use with these iron
offering a wide selection of tip profiles. it is
available in a variety of input voltages between
12 and 260 volts. Thermally balanced to
maintain  constant tip temperatures (370°C).
These irons have a standard cable of 1.65m.
Code Voits Watts 1+ 10+
SO3000 250V  15W £12.95 802
S03010 115V 15W £12.95 802
S03020 24v 1B5W £1395 872

Antex CS 17 Watt

Soldering Iron

The CS soldering iron is a thermally balance iron
with a nominal 17 watt rating. It is avalable in a
choice of input voltages, the most popular being
220/240. 115 and 24V typically found in
domestic. industrial and educational use. The CS
iron has available to it a choice of 7 soldering
bits of various profle, easily interchangeable.
Standard models are supplied with 1.66m cable.
1.6m Silicone rubber cables (burnproof) are
available on request. Operating tip temperature is
330°C.

Code Volts Watts 1+ 10+
S03110 240V 17w £13.50 841
S03120 115V 17W £13.50 841
S03130 24v 17W £14.50 921

T

Antex XS 25 Watt

Soldering Iron

The XS is a thermally balanced 25 watt soldering
iron. it is available with a choice of input voltages
{according to model). the most popular being
220/240. 115 and 24 voits. typically found in
domestic. industrial and educational use. The XS
iron has available to it a choice of 9 soldering
bits of various profiles and easily interchangeable.
Standard models are supplied with 1.65m cable.
but 16m siicone rubber (bumproof} cable is
available on request. Operating tip temperature
at 420°C.

Code Volts  Watts 1+ 10+
S03210 240v  25W £13.75 850
S03220 115V 25W £13.75 850
S03230 24v 25W £14.75 930
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Antex SK2/SK5/SK6
Soldering Kits

These kits are identical with the exception of the
power of the soldering iron.

S03310 includes 15 watt Model C

503320 includes 17 watt Model CS

S03330 includes 25 watt Model XS

All kits also include an SO3410 bench stand. a
length of solder and a booklet 'How to Solder’.
making them ideal for the ‘first-time’ soldering-
iron user. A selection of soldering bits is available
with a wide range of profiles 1o enable the user
to match closely his needs.

Code Volts  Watts 1+ 10+

S03310 240V 15W £14.95 1046
S03320 240V 17w £14.95 1046
S03330 240v  25W £14.96 1046

Antex MLXS ’Auto’
Soldering Kit

This iron is designed for use where mains
voltage Is unavailable and is widely used on cars,
boats and caravans. Using the rugged XS 25
watt soldering iron it is powered from any 12
volt supply. The lead is 4.5m long equipped with
two rugged crocodile clips for connection to car
or similar batteries. A length of solder is
provided. all packed in a tough clear wallet. This
model is very popular with model boat. aircraft
and car enthusiasts who sometimes have to
make urgent repairs in the field.

Code Volts Watts 1+ 10+
S03340 12V 25W  £14.95 1046
/‘/

Antex TCS Adjustable

Temperature Soldering Iron
The TCS ‘in-handle” adjustable temperature
controlled soldering iron has a range of 200-
450°C with extremely accurate temperature
control. The 220/240V version plugs directly
into the mains giving all the benefits of a
temperature controlled soldering station at a
more economical cost. The 24 volt version plugs
into any 24 voit power supply rated at 50 watts
or more (eg Antex PSU-24) thus turming a
power supply into a soldering station. A range of
7 bits is available for use with TCS offering a
wide range of tip profiles. TCS240 has 15m
standard cable. the TCS24 has 1.5m silicone
rubber (burnproof} cable.

Code Volts Watts 1+ 10+
S03430 240v 50N  £37.95 2656
S03440 24v 50W  £39.95 2756

Antex S03410/S03420

Bench Stands

The Antex SO3410 bench stand comprises a
phenolic base. spring iron holder. sponge and 4
rubber feet. It has provision for screwing to a
bench if required. The iron holder will take any
Antex or competitive iron. The SO3420 is the
professional’s version. Similar to the SO3410 it
has a steel base to give added stability. spring
and two phenolic bezels designed specially for
Antex soldering irons (but also suitable for some
competition models). Screw holes for bench
fixing are provided as are four rubber feet.
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Type No 104 4.7
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Type No 1068 1.0

Type No 202 2.3

Type No 302

Type No 820

Type No 821

Code 1+ 10+
503410 £3.95 2.76
$03420 £7.50 5.25

PRICES IN BOLD INCLUDE

Replacement Elements

All Antex soldering irons are repairable should
the element fail or be damaged. This is simply
done by a competent person. When ordering a
replacement element ensure that the solidering
iron model and voltage are stated. Replacement
elements are packaged with full instructions.
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Code Volts  Watts 1+ 10+
S02500 240v  15W £6.61 393
$02505 116V 15W £6.75 402
$02510 24V 15W £6.00 420
Code Volts Watts 1+ 10+
$02515 240V 17W £5.75 402
$02620 115V 17W £5.87 410
$02525 24V 17W £6.12 428
Code Volts Watts 1+ 10+

$02530 240V 50W £17.87 1251
S02536 24V 50W £17.87 12561
Code Volts Watts 1+ 10+
$02540 240V 25W £5.75 402
$02545 115V 25W £5.87 411
$02550 24v 25W £6.12 420
5025566 12V 25W £6.12 420
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Replacement Bits
(a) For C Irons

Type No 1102 4,
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Type No 1103 8.

[
L

Type No 1106 0O
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Type No 1106 1.0

Code Type Description 1+ 10+
$02600 10 05mm penci  £2.10 1.28
$02605 102 23mm paallet £2.10 1.29
S02610 103 4mm parallel £2.10 129
S02616 104 47mm pardlel £2.10 129
S02620 106 1mm parallel £2.10 1.29
$02626 202 2.3 chisel £2.10 1.29
$02630 302 23mm 45° £2.10 1.29
$02636 820 23mm tapered £2.10 1.29
$02640 821 3mm tapered £2.10 1.29
502645 822 4.7mm tapered £2.10 1.29
[
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Type No 1100 2
_
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Type No 1101 3.
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{b) For CS & TCS:Irons

Code Type
$02700 1100
$02705 1101
$02710 1102
$02715 1103
$02720 1105

Description
2.3mm paralel
3mm parallel
4. 7rom parallel
6mm parallel
0.5mm pencil

$02726 1106
§02730 1108
$02736 1109

Tmm semi-taper
3mm chisel
5mm chisel

1+

£2.26
£2.26
£2.25
£2.26
£2.25
£2,26
£2.26
£2.26

10+
129
129
129
129
129
129
129
129

VAT; OQTY PRICES IN LIGHT DO NOT
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(c) For XS Irons

Code  Type Description 1+ 10+

$02800 14A 19mm desolder  £6.99 465
S02805 14B 19mm desolder  £6.99 465
S$02810 50 2.3mm semi-taper £2.26 1.29
0§815 51 3mm semitaper £2.25 129
S02820 52 4.7mm semitaper £2.25 129

§02825 53 2.3mm chisel £2.42 139
S$02830 54 3mm chisel £2.42 139
§02835 55 0.5mm chisel £2.25 129

Solder

S02900 500gm reel 18g muiticore solder.
£6.50; 10+ 4.28; 25+ 343

$02905 500gm reel 22g multicore solder
£5.95; 10+ 4.65; 25+ 3.72

§02910 Card contsining 183m of 18g
mutticore solder. 70p
802915 Card contaning 25m of 22g
muiticore solder. 70p
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Soldering Aids Set

502920 A set of five useful tools for use when
soldering PCBs. The set comprises fork/hook,
knife/needlepoint. wire brush/scraper. heatsink
and tweezers. £4.95

Desoldering Tool

803925 High suction pump with automatic
ejection. Finest qualty all-metal construction.
Heawy duty return spring and close tolerance
manufacture give extra-high suction. Teflon
nozde. Blue and black Dims 19(dia}x192mm.
£3.95; 10+ 241

S02930 Spare nozze. 85p; 10+ 0.52

Solder Remover

§02935 A specially treated wick draws up
molten solder. leaving joints clean for removal of
components or re soldering. Length 1.6 metres..
Supplied on plastic dispenser. £1.30; 10+ 081

SPEAKERS/SOUNDERS

Miniature Loudspeaker
SP3010 A miniature speaker measuring fust
38mm in diameter for use in miniature portable
equipment. Fitted with paper cone and alnico
magnet. Solder connection tags. impedance 8
ohms. Handling capacity 100mW. £1.20; 25+
0.81; 100+ 065

,'/-‘..-“ N
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Miniature Loudspeaker

A miniature speaker for use in small portable
equipment. Ftted with paper code and ferite
magnets. Solder connection tags. Both types
66mm diameter 2 1mm deep. Handling capacity
300mW.

Code Type 1+ 25+ 100+
SP3020 8ohm  96p 065 053
SP3030 64 ohm £1.04 071 057

Miniature Piezo Transducer
SP2040 A miniature flange mounting piezo
audio transducer with fiyng leads housed in a
compact package. Requires an external drive
circuit 85p; 25+ 56; 100+ 045
Technical Specification

Operating voltage (V pp max) 28V
Sound output 86dB at 10cm

Transistor Oscillator Buzzer

Miniature transistor osciliator buzzer available
with fiying leads or PCB mounting options. These
buzzers offer long hife and maximum efficiency

with minimum current dissipation.
Technical Specification

Operanng volage 3V type 2:6V DC

6V type 4-9v DC

12V type 8-20v DC
Current consurmpbon 25mA
Sound output 75dB at 30cm
Frequency 400+
Code Type 1+ 26+ 100+

SP2050 3V buzzer (leads) £1.120.76 061
SP2060 6V buzzer {leads) 90p 058 049
SP2070 12V buzzer (leads) S0p 058 049

Earphones

Low and high impedance earphones fitted with
0.8 metres of twin cable and terminated with a
35mm jack plug. Available in- either magnetic
{(low impedance 8 ohm) or crystal (high
impedance 3 Megohm).

Code Type 1+ 25+ 100+
SP2080 Magnetic 28p 020 016

SP2030 Crystal £1.20 081 065

Headphones

SP3100 Ultra-ightweight, low cost mini
headphones. Packed in attractive triangular gift
box. £1.40; 10+ 0.68; 25+ 056

Impedance

Response 4020 000Hz

Power 100mw

Lead 1.15m straght screened
Aug 36mm

Weight 40g

PRICES IN BOLD INCLUDE VAT; OTY PRICES IN LIGHT DO NOT
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Stereo/Mono Headphones

SP4110 Stereo/mono  Headphones.  Soft
padded headband and earpieces. Rotary volume
controls and stereo/mono switch. All black
construction. 2 metre straight lead. £6.95; 10+

4.90; 25+ 4.40
Technical Specification
Impedance 8w

Response 30-1800H

Power S00mwW

Lead 2.8m coded screened

Plug 6.35m stereo

Extras Rotary volume contrals and mono/stereo switch
Waight 326g

-

Ceramic Microphone Insert
SP2120 Miniature ceramic microphone insert.
All plastic body. Connection by flying leads. 90p;

100+ 0.60

Technical Specification

mpedance 8 ohms

Frequency response 200Hz to TkH2

Senstivty ~7008 +4dB at tkHz

Dimensions 23meru ] Imm
Pl - - - - _ =

A = 3002 - 6K

Electret Microphone

A subminiature omni directional  electret
microphorie insert. Available with solder pads or
with PCb pins for direct mounting to printed

cireuit boards.
Technical Specification

Frequency response BOHz to 12kHz
mpedance 300 ohms
Sensitvity -80 +3dB
{OdB=1V/ 1y bar. 1kHz V. =4 6V. R=1K}
Oparation voitage 1.6V to 10V (standard voitage 46V)
Dimensions 10x7rmm
Signal to nawse rabo 408 .
Current dran O4mA max
Maximum input 120V SAL
Code Type 1+ 25+ 100+

SP2130 Insert (solder pad) 60p 040 0.32
SP2140 insert (PCB) 64p 043 034

Dynamic Microphone

SP3150 Good quality, plastic bodied dynamic
microphone with black mesh head. On/off
switch and integral 2.8m lead. £5.95; 10+ 345

Twe Unidrectional dynamic
Impedance 600R

Response 100- 100,000+
Sensitivity 7608 @ 1500h

Head diameter 62mm

tength 216mm

SWITCHES
A2
¢ “ '

<
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Sub-miniature Toggle

Switches
A range of low cost sub-miniature toggle
switches providing an excellent value switch to
be used where space is at a premium
Technical Specification
Sze  Single Pole 26.4x10x6 2
Doubie Pole 28 4x10x9.2
Contact rating 3A. 126V, 1A 250V AC
inial contact resistance 20mQQ
Insulation resistance »100MQ 8t 500V DC

Contact matenal Copper alioy with siver nlay siver plated
Body matenal Aame reterdent akyd
Bectrical e 120x10" cycles at full load

Operatng temperatue  -20°C to +60°C

Code Type 1+ 25+ 100+
SW2010 SPST 66p 045 0.36
SW2020 SPOT 68p 046 037
SW2030 DPDT 75p 051 041

Miniature Toggle Switches

A range of low cost miniature toggle switches
providing exceptional value available in single
pole or double pole options including
momentary biased options. All switches are fully

approved to UL and CSA
Technical Specification

Sze  Single Fole 342132473
Double Pole 342x132x121
Contact ratng BA. 125V.3A 260V AC

Initial contact resistance  20mQ

nsulation resistance +100MQ et 500V DC

Contact material Copper alicy with sivar inlay Siver plated
Body material Rame retardent akry

Bectrcal ife 5x 10" eycles at full load

Operatng termperatwe  -20°C to +66°C

Code Type 1+ 25+ 100+
SW2050 SPDT 64p 044 035

SW2060 SPDT centre off 68p 046 0.37
SW2070 SPOT on-off-(on) 89p 060 048
SW2080 SPOT {on)-off{on}) 89p 0.60 048
SW2090 DPDT 82p 05b6 045
SW2100 DPDT centre off 91p 062 050
SW2110 DPOT on-off{on) £1.10 0.756 060
SW2120 DPOT (on)-off-{on) £1.10 0.75 0.60
For biased switches (on) indicates
momentary action.

Standard Toggle Switches

A range of low cost standard size toggle
switches. Complete with on/off plate. Rated at
250V 16A AC. These switches are not
recommended for industrial applications. Panel
cutout 12mm.

Code Type Body dim 1+ 25+ 100+
SW2130 SPST 25x14x14 BOp 039 0.31
SW2140 DPDT 28x18x14 82p 056 045

SPST and DPST Miniature

Rocker Switches

Miniature single pole and double pole rocker
switches with a curved rocker in a compact
package. On position is clearly marked by a
legend printed in white on the rocker face. Black
bezel with matt black concave rocker .
4.8x0.8mm connections. The SPST is UL. CSA
VDE and SEMKO approved. The DPST is UL.

CSA and VDE approved.
Technical Specification

SPST DPST
Saqe 21x18x15 212x24x15
Contact rating 4A 250V ac 4A 250V ac
8A 125V ac 8A 126V ac
Inital contact resistance «20mi S0m2

Insulation resstance »50mE2 at 500V de »100M at 500V de

Contact matexial Siver plated copper

Body material Nylon 8/6 (ULI4V-2)

Macharcal be +10° cycles 10" cycles
Electical e 12310 cycles 210" cycles
Operatng temperatre  -20 10 +85°C -20 10 +65°C
Code Type 1+ 25+ 100+

SW2150 SPST  66p 0.45 0.36
SW2160 DPST £1.00 068 055

llluminated Rocker Switches
A range of low cost illuminated rocker switches
with concave rocker with modem ergonomic
appearance. Matt blackbezel with rocker in red.
The switch provides clear power on indication
during 240V AC operation. 4.8x0.8mm crimp

connections. UL, CSA  approved. Size

32.5x335x23.2

Technical Specification

Contact rating 104 250V AC
18A 126V AC

Insulation resistance 1100M2

Inibal contact resistance S50M max

Mechanscal ke 310 cycles

Electical life 110" cyeles

Operatng temperahue O'C to +85°C

Code Type 1+ 25+ 100+

SW2180 SPST illum red £1.07 073 058
SW2190 DPST illum red £1.35 093 075

PRICES IN BOLD INCLUDE VAT; OTY PRICES IN LIGHT DO NOT
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W Slide Switch

‘SW2200 A miniature slide switch with solder
tag connections with break before make DPDT
contacts. Suited to a wide range of miniature
electronic equipment. Contacts rated at 0.3A.
125V AC. Size 19x185x7.2. 16p; 25+ 0.11:
100+ 0.08

Standard Slide Switch

Standard slide switches with solder tag
connections with break before make DPDT
contacts available also in centre off. Suited to a
wide range of miniature electronic equipment
Contacts rated at 0O3A 125V AC. Size
35x23x125

Code Type 1+ 26+ 100+
SW2210 DPDT std slide 25p 0.18 014
SW2220 DPOT centre off slide 27p 0.19 0.15

UHra-miniature Slide
Switches

A range of vertica mounting and right angle
PCB mounting slide switches having pins on a
0.1 in grd. Siver plated contacts close with a

positive action. Sealed teminals are flux immune
Tpeh\icu?Spociﬁcnﬁon

Sze Snge M 14x152x7.8
*  Double Pole 14x16 2x128
Corgtact 1aung 2A 260V AC
Minimurmn load 100mA 10v
Intial contact resistance 10MQ max
Bectical ife 2x10° cycles
Temperatre range -40 10 +86°C
C« Type 1+ 26+ 100+
30 SPOT vertical 77p 052 042
SW2240 DPDT vertical 90p 062 050
SW2260 SPDT right angle 88p 060 048

SW2260 DPOT right angle £1.00 0.70 056

Miniature Push Switches
Miniature low cost push to make switches with
al plastic body and chrome locking nut offered
in a variety of button colours. Non-locking action.
Overall dimensions 28mm long. 105mm
diameter. Rated 250mA 125V Ac. Panel cutout
7mm. These switches are not recommended for
industrial applications
Code Type 1+ 265+ 100+
SW2300 Red push switch  26p 0.18 0.15
SW2310 Black push switch 26p 0.18 015
SW2320 Green push switch 26p 0.18 0.15
SW2330 Yellow push switch 26p 0.18 0.15
SW2340 Blue push switch 26p 0.18 0.15
60 White push switch 26p 0.18 0.15

Push Switch

SW2366 Miniature low cost push to break
switch with black button. Nondocking. Overall
dmensions 28mm long. 10.5mm diameter.
Rated 250mA 125V AC. Panel cutout 7mm. This
switch is not recommended for industrial
applications. 26p; 25+ 0.18: 100+ 0.15

Square Push Switches

A range of attractive large push switches with
actuator button in red or black. Available in non-
locking push to make or SPST latching models.
Body dimensions 34x15x15mm. Panel cutout
12mm. Contacts rated 1A 250V AC

Code Type 1+ 256+ 100+
SW2400 SPSTrednon-locking 53p 0.36 0.29
SW2410 SPSTblacknon-ocking 53p 036 0.29

SW2420 SPSTrediatching 63p 042 0.34
SW2430 SPSTblacklatching  63p 042 034
e O
- — —

Miniature Tilt Switch

SW2450 A miniature tilt switch consisting of a
mercury bubble in small glass envelope. Overall
dimensions 18x6mm diameter. Contacts rated at
1A 14V DC. Switch will operate at tiit angle at
10°. CAUTION - this switch contains mercury
and should NEVER be broken open. 68p; 25+
047 100+ 0.38

Reed Switch

SW2460 A miniature sensitive reed switch
specifically designed for switching low signals
but equally capable of switching higher loads if
required. Single pole nomally open rhodium
contacts. Suitable magnet is available - see next
item. 45p; 25+ 0.32; 100+ 0.26

Technical Specification

Contact matenal Rhodium

Contact rasng 12VA max
Switching current max 1Aacorde
Swatching voltage 220V ac

AUl in range 20- 0 AT
Max switching frequency 240H

Max operate tme (125% pi) 2ms

Max release tme (without diode) Q06ms

Max bounce tme 02me

Glass dunensions 19x2 6mm
Overall length 56mm

Miniature Magnet

SW2470 A mimiature magnet suited to
operating the aforementioned reed switch.
Dimensions 127 x 32 x 16mm. 25p; 25+
0.17. 100+ 0.14

Rotary Switches

A range of high quality rotary switches moulded
in glass filed nylon. Make before break contacts.
Adjpustable rotation stop. Mounting bush 9.8mm

diameter. Spindle length 40mm
Technical Specification

Contact rating 150mA 250V AC

Inwbal contact resstance 20m} max

Electica ife 16x10° full rotabon cycles
Tempersture range =20 10 +65°C

Code Type 1+ 25+ 100+

SW2480 1pole 12way £1.00 068 055
SW2485 2 pole 6 way £1.00 068 055
SW2490 3 pole 4way £1.00 068 055
SW2495 4 pole 3way £1.00 068 055

DIL Switches

Standard DIL package with 4.6.8 or 10 single
pole switches incorporated.

Code  Type 1+ 26+ 100+
SW25004 way 8 DIL pkg 60p 038 030

SW25056 way 12 DIL pkg 90p 056 045

SW25108 way 16 DIL pkg £1.10 069 055

SW2615 10 way 20 DIL pkg £1.30 0.81 0.65

Microswitches

A range of high qualty standard size
microswitches offering a switching capacity of
16A at 250V AC. Connection may be made by

a 4in connector or soldering. Type V3.
Technical Specification

Contacts Sitver
Ravng 16A 250V AC resistive
Mechanical ke 210" operations
button laver rolier short roller
Prevavel 12 33 33 16
Orfferental 01504 125 max 126 max 04
Operating force 4009 2009 2009 400g
Release force 80g 28 289 859
Code Type 1+ 25+ 100+
SW2550 Button 95p 065 052
SW2560 Lever 95p 065 052
SW2570 Roller 95p 065 052

SW2580 Shortroller 95p 065 052

PRICES IN BOLD INCLUDE VAT; OTY PRICES IN LIGHT DO NOT
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TEST EQUIPMENT

Analogue Multimeter

TS3010 Input Impedance 20k2: 19 ranges
{including 10Adc). Fuse and diode protection;
Battery tester; Continuity buzzer. Audio output
test; Ohms zero; Mirrored scale; Leads with
4mm plugs; Battery and instruction manual
included. £18.50; 10+ 1263

Specification

AC volts 0-50-260- 1kV 5%

DC volts 0-25-10-60-250- 1kV 24%
OC curent 0-6m-50m-500m- 10A 25%
Resistance O 10k-100k-10ME +4%
Battecy check 1.6V/76e. 9v/460r
Decibeis -20 1o +62aB

Audio power -8 1o +22d8

Protecton Fuse and dodes

Dims 136x89x40mm

Digital Multimeter
TS3020 Digita Multimeter in yellow housing.
10A socket; Diode test; NPN/PNP Transistor
testing. Power supply 1 x 9V -trans, -battery (not
included). £14.99; 10+ 881

Specification

Oisplay 3k digts. LCD 13mm*

Ranges/Accuracy

DCcv 200,/200mV/20/200/ 1000V, s05%

ACV 200/750V. =1 2%, 40-450 H2

OCA 2000uA/20/200mA/10A. £1%
200uA. 1%

Resistance 200/200002 /20/200/2000 k2 8%

Digital Multimeter

TS3030 Muiti-purpose 35 digit meter with
2imm high tiltable digital display This model
incorporates a transisto checker, diode testers
and has a separate 20A socket. £32.00; 10+

25.00

Specification

DC voits 200mV/2/20/200/1000v +5%

AC volts 200mV/2/20/'>00/75w *40-400Hz

DC current 2000A/2/20/200mA/2/20A 1%

AC current 20/2oaw2/20/2oonw/2/20« *15%
40-400H

Resistance 200R/2/20/200k/2/20m :08%

Transistor test HFE O-1000

Diode test Forward voltage

put resistance oM

Continuity buzzer 60R

Power supply 9V battery

See 185x86x35mm

Warght 350

- I
.

Voltage Tester

TS3040 Dual function screwdriver type circuit
tester. Used as an inductance tester it will detect
buried live cables, breaks in cables etc. Touching
a live par with the tip will indicate the voltage
level on the LCD screen. AC or DC up to 250V
max. £3.95; 20+ 2.70

Test Leads
TS3050 S50W coaxial lead with BNC plug on
one end. Red and black crocodile on the other
end. £2.50; 10+ 147

Maxmum current 3A cont
Length 09m
Wire diameter 56mm

TS3060 Standard long prods to standard 4mm
banana plugs. Red and Black. £1.65; 25+ 1.0

Maxirmum current 1.8A cont
Length 1.tm
Wire cameter 2 7rom

PRICES IN BOLD INCLUDE VAT; OQTY PRICES IN LIGHT DO NOT

TS3070 Standard basic test leads. Prods ends
2mm. Red and Black. £1.20; 25+ 0.76

Maximum current 1.8A cont
Length 085m
Wire diameter 27mm

Resistance Substitution Box
TS2080 A rapid system for selecting a correct
resistor valve within a circuit. A neat swivelling
disc provides close tolerance hand-heid

substitution resistors of 36 preferred values from
5Q to IMQ. Simply attach crocodile clips into
circut and swivel untl optimum result s
achieved. Feature high stability 0256W 5%
resistors. £13.50; 10+ 9.19

Educational Meters

A range of moving coil bench mounted meters
ideally suited to educational users. The meters
are terminated by marked 4mm terminals.
Accuracy typically 4%. Housad in robust case
with large clearly defined scales. Dimensions
80x 100x48mm.

Code Type 1+ 10+
TS3101 O-1A £6.95 4.90
TS3102 0-2A £6.95 4,90
TS3105 O-5A £6.95 490
TS3106 06V DC £6.95 490
TS3116 0-15vV DC £6.95 490
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Crimp Tool Kit

TL3010 A kit containing a varied selection of
cimp connectors and insulated crimping tool
housed in a hinged plastic case. Comprises 80
assorted insulated terminals and 40 assorted non
insulated terminals. Tool incorporates wire cutter
and wire stripper. £4.40; 10+ 300

Economy Pliers and Side
Cutters

A range of economy electrical and electronic
side cutters and pliers offering excellent value for
money. Large contract purchases placed with
manufacturers enable us to offer these tools at a
fraction of their cost elsewhere.

A

Electronics Side Cutters
TL2020 A pair of economical good quality lap
jointed miniature side cutters with insulated
handles and return spring. Size 1156mm. £2.75;
10+ 1.87

s

A

Electronics Top Cutters
TL2030 A pair of economical good quality lap
jointed miniature top cutters with cutting edge
for use in confined spaces. Insulated handles and
return spring. Size 115mm. £2.95; 10+ 2.06

Electronic Snipe Nose Pliers
TL2040 A pair of economical good quality lap
jointed miniature snipe nose pliers with insulated
handles and return spring. Size 115mm. £2.60;
10+ 1.75

Light Duty Cutters

TL2050 A pair of economical light duty cutters.
flush cutting edges for soft wires. Opening spring
fitted. Complete with PVC grips. Cutting capacity
0.2-1.2mm copper wire. £1.95; 10+ 1.30

Electrician’s Pliers

TL2100 A pair of economical lap jointed
electrician’s pliers with PVC covered handles.
Nominal length 150mm. £2.50; 10+ 1.62

Side Cutters

TL2104 A pair of economical lap jointed
electrician’s side cutters with PVC covered
handles. Nominal length 150mm. £2.20; 10+
147

Snipe Nose Pliers

TL2106 A par of economical lap jointed
electrician’s snipe nose pliers with PVC covered
handles. Nominal length 200mm. £2.40; 10+
162

Wire Strippers

TL2115 Light duty wire strippers. A handy wire
stripper  incorporating an adjustablé gauge
selector. Insulated handles with spnng for
automatic opening. £2.65; 10+ 1.85

z
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Precision Tool Set

TL3260 5 piece pressed stainless steel too! set
with precision ground blades. The set comprises
side cutters, bent nose pliers. round nose pliers,
long nose pliers and flat nose pliers. Sprung
insulated handles. Length 100mm. £14.95; 5+
9.86

Screwdrivers
A range of high quality screwdrivers with fully
hardened and tempered high grade steel shafts.

Chrorme vanadium steel blades.

e

/

/

Aat bladed. round shaft parallel tip.

Code Type 1+ 12+
TL2200 75x3mm flat blade 48p 0.30
TL2205 100x3mm flat blade  50p 031
TL2210 150x5mm flat blade  8Bp 052
TL2215 200x5mm flat blade £1.00 059

Miniature Flat Blade

Screwdriver Set

TL2220 Six precision flat blade screwdrivers in
a hinged plastic case with transparent cover.
Each consists of a specially hardened nicket
chrome molybdenum steel blade set in a
chromed brass holder with swivel cap. Blade
widths, 09, 12, 18, 24, 30, 35mm. £1.45;
10+ 095

=

Needle Files

TL2230 Needle Fles. A pouch containing 10
various profled files 140mm long for precision
work at an economical price. £2.30; 10+ 150

PRICES IN BOLD INCLUDE VAT; OTY PRICES IN LIGHT DO NOT
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Automatic Wire Strippers
TL3240 Automatic Wire Strippers. Will cope
with insulated wire upto 6mm? dia and will strip
up to 20mm, incorporates cable cutter £2.95;
10+ 200

Automatic Centre Punch
TL2250 A hand operated centre punch which
does not require a hammer. The tool is simply
positioned and then depressed. The punch then
indents the ‘matenal to the depth set by the
adjuster. The tool reset when removed from the
material. Suitable for use on PCB matenals.
£2.60; 10+ 160

Mini Drill

T12270 Precision geared plastic mini drill. Brass
chuck will hold bits up to 1.2mm Orill bit
storage in handle. Length 115m. £2.25; 36+
1.40

Precision PCB Mini Drill
TL3280 Precision PCB mini-drill. Nominally 12V
DC, but works from 5-14V. Supplied with collett
or 0.8-12mm bits. +1mm bit. Power input via
35mm plug. On/off switch. Current 250mA no
load to 35A stalled. 6000 rpm no load speed.
36mm dia x165mm long. £7.95; 10+ 470

PRICES IN BOLD INCLUDE VA

Miniature Vice

TL2290 Miniature plastic and metal vice with
strong suction base. Single level action to secure
to smooth, no porous surface. Aluminium
covered jaws open to 40mm. B60x80x68mm.
£1.95; 36+ 120

Low Cost G-Clamps
Aviilable in two sizes

TL4300 6” G-Clamp. £3.95
TL4310 8" G-Clamp. £4.95

Shapersaw

An improved design of this well established tool
which permits the accurate. fast cutting of a
varety of materals including wood, laminates
and metal. The vibratory cutting action ensures
even inexperienced operators are compietely
safe from accidental injury. A large work area of
300x150mm now includes a cutting guide
Blades are inserted and removed with a hexagon
screwdriver supplied with the unit. Supplied
complete with spare standard fret blades.
moulded mains lead and plug and
comprehensive instruction sheet. Blades are
supplied in packs of 12.

Matediat Max thickness (mm} Biade
type Code
Hardwood 80 Medum fret  TL2340

Rywood. chpboard 100 Medwm fret  TL2340
Plastc. perspex 80 Medium fret  TL2340
Softwoods 260 Coarse fret  TL2360
Balse. EPS 600 Standard fret TL2330
Melamine 40 Standard fret TL2330
Metals {general) + wp to 80 Fne percing  TL2360
Metals (general) 0830 Med percing TL2370

Mid steel 16 Fne prercing  TL2360
Alrmsnin 215 Med percing TL2380
Code Description Price

TL4320 Shapersaw y P.O.A

TL2330 Pack standard fret blades £2.95
TL2340 Pack medium fret blades £2.95
TL2350 Pack coarse fret blades £2.95
TL2360 Pack fine piercing blades £2.95
TL2370 Pack medium piercing blades £2.95

Pick Up Tool

TL2420 Spring loaded pearl grip pick-up tool
for small components. Four fingers extend to
14mm dia when the plunger is pressed and
close up when retracted Chrome metal. Pocket
clip. Length 127mm. £2.40; 25+ 1.70

Assembly Aid

TL3380 An extremely versatile aid to assist in
the soldering of PCBs, position of components.
or wirnng of connectors, etc. Two amms
containing crocodile clips hold the components
or PCB which may be adjusted through 360°. A
25 inch steel framed glass magnifier (25
magnification) is also featured to assist with
accurate positioning and soldering of small
components. The entire assembly is firmly
mounted onto a heavy case base to prevent
accidental tipping. £6.95; 10+ 3565

Snap-Off Blade Knives

A pair of general purpose dispnsable snap-off
‘blade knives Both type incorporate full
retractable blades which can be locked into
position The blades are scored in 7 places
permitting the end to be broken to expose a
new unused cutting edge. Suttable for many light

cutting jobs.

Code Type 1+ 25+
TL2330 Smalt knife 80p 028
TL2400 Large knife 95p 049

Precision Knife Set

TL3410 A 13 piece precision knife set
comprising two miniature precision holders and
a heavier duty precision holder with an ABS
handie. A total of 13 blades are supplied
enabling the user to employ knives for a wide
variety of cutting operations. The blades are
retained on a magnetic holder held in the lid of
the * hinged case Case dimensions
180x65x35mm. £6.95; 10+ 3.78

; QTY PRICES IN LIGHT DO NOT
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Micrometer

TL2430 Micrometer, 0-26mm supplied In case
Superb value for money. £8.95

Tweezers

TL2610 Double ended low cost pin vice
£1.95

T12620 Self closing tweezers, straight points.
160mm long. £2.50

T12630 As above but angled points. £2.50
TL2640 Locking tweezers. 155mm long. £2.25
T12650 Inspection mirror, steel, 170mm long.

S
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Probe Set
TL2660 Useful set of low cost stainless steel
instruments, average length 150mm. £6.95

Drive Pin Punches

TL2670 Set of 4 drive pin punches - 1/16,
3/32. 1/8 and 5/32". Supplied in plastic wallet
and boxed. £4.95

N\

Pin Vices

TL2680 Set of 4 pin vices Covering 08
48mm. Supplied in plastic wallet and boxed
£6.95

Zircon Drill

TL3440 Zircon Drill. Expo’s new 12V dc Zircon
dnll has been designed for power, size and ease
of handling. The power is denved from the T
section magnets and the dril produces more
torque than other drills twice its size. Being only
160mm long and 35mm in diameter with a
tapered front for fingertip control. the dnll is ideal
for the amateur and professional uses. it comes
complete with an automatic 3-jaw chuck.
ground shaft and ball race drive for precision
drifling. £19.99

TL3450 Aiso available as a kit with 20 tools.
£32.99

S=f==Kc=
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Code Product Price
TL3460 Set of 12 tools £9.99
TL3470 Set of 20 tools £14.99

TL3480 Set of 10 shank drill bits £9.99
TL3490 Model railway service kit £9.99

Reliant Drill

TL3500 Reliant Drill. Aithough smaller than the
Zircon, with a cylindncal body measuring 75mm
(3in) long by 34mm (1.34in) diameter, the
Reliant drill is a powerful sturdy tool designed for
smaller and more delicate jobs. Built in on/off
switch and connecting cable. Torque at stall:
270g.cm (38 o0z ins.) Reliant Drill with 3 auto
chuck 0.1-3.0mm. £12.99

TL3510 Also available as a kit with 20 tools.
£26.99

Pin Chuck

TL2520 A pin chuck enables small twist drills to
be held. All steel construction with blackened
finish. Automatic 3 jaw pin chuck. £7.99

Drill Stand

TL3530 Multi-Pumose Drill Stand. A strong
ingeniously designed all metal drill stand for use
with all drills by means of a bracket. f can be
used either vertically as a bench drill or with a
throat capacity of 112mm (4.4in) or horizontally
as a bench mounted miniature grinder, poiisher
etc. Plea.se specify for which drill. £29.99

Drill Sets

Drilt sets for Expo drills. 5 new sets contained in
clear plastic cases:

TL2540 4 burrs. £2.99

TL2550 8 HSS twist drills, 0.5-20mm. £5.80

- -

TL2560 4 HSS 3/32" shanked drills - 0.6, 1.0,
14. 1.6mm. £3.99

TL2570 4 mounted abrasive stones. £2.99
TL2580 Circular saw set - 125 and 19.3mm
dia blades and mandrel. £4.99

PRICES IN BOLD INCLUDE VAT; OQTY PRICES IN LIGHT DO NOT
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Miniature HSS Twist Drills

Two sets of miniature HSS twist drills for the modeller

TL2590 16 drills from 05 to 2mm. £6.95

TL2600 20 drlls in plastic dispenser. from 03 to 1.6mm

Chassis Transformers

A range of clamp mounting Jlow voltage
transformers in four power ratings from 6 to
50VA. Each transformer has two independent
pomary windings which may be connected it
series for 240V or parallel for 120V mput. All
transformers conform to centre tap working.
Double bobbin construction. ANl transformers
conform to BS415

6VA Miniature

3VA per secondary winding. Begulation typically
26%. Dims 45x37x38. FC 53x4BA.

Code Output 1+
TX30100-6. 0-6V at 0O5A  £4.50285 227
TX30200-9, 0-9V at 0.33A £4.650286 227
TX30300-12, 0-12V at 0.25A £4.50 2.95 227
TX30400-15, 0-16V at 02A £4.60285 227
TX3050 0-20; 0520V at 0.15A £4.50 295 227

10+ 25+

12VA Type

6VA per secondary winding. Regulation typically
10%. Dlms 55)(45)(45 FC 65!28A

Code Output 1+ 10+ 26+

TX3110 0-6. 06V at 1A £6.95 4.73 364
TX312009. 09V 2t 0O6A £6.95 4.73 364
TX3130 0-12. O-12V at 05A £6.95 4.73 364
TX3140 O0-15. O-16V ot 0.4A £6.95 4.73 364

TX3160 0-20. 020V at 0.3A £6.95 4.73 384

25VA Type
125VA per winding. Regulation 7% Dims
68x68x69. FC B4x2BA.

Code  Output 1+
TX3210 0-6. 06V at 2A £8.95 608 468
TX3220 0-9. 09V at 1.3A £8.95 608 468
TX3230 0-12. O-12V at 1A £8.956 608 468
TX3240 0-15. O-16V at 08A £8.95 608 468

10+ 26+

50VA Type
26VA per winding. Regulation 10%. 63x65x78
FC 92x2BA

Code Output 14+ 10+ 25+
TX33100-6V, 0-6V at 4.1A £10.957.60 5856
'txsszoos 09V at27A £10.95760585

012, 0-12Vat 2A £10.95760585
17(3340015 6-15V &t 1.6A £10.95760585

‘TX33500-20. 0-20V at 1.2A £10.957.60 586

HOW TO KEEP IN TOUCH WITH GREENWELD

‘Become A Bargain List Subscriber)

For just £6.00 a year UK/BFPO (£10.00 overseas),
Guardian every month. With this newsletter comes our latest Bargain List giving details of
new surplus products available and details of new lines being stocked. Each issue is supplied
with a personalised Order Form, a reply paid envelope and details of exclusive offers
available to Subscribers only.

\JUST COMPLETE THE APPROPRIATE LINE ON THE ORDER FORMJ

we'll send you The Greenweld

envelope;

‘Become A GOLD Subscriber)

For just £12.00 a year, the GOLD Subscriber category offers the following advantages:
¢ The Greenweld Guardian and latest Bargain List every month, together with any

brochures or fliers from our suppliers;
¢ A REDUCED POSTAGE RATE of Just £1.50 for all orders (UK only) and a reply paid

¢ 5% DISCOUNT on all regular Catalogue and Bargain List items;
So with just 4 orders per year you save £6.00 postage and 5% on everything® you buy!
(‘Does not apply to quantity prices or sale goods. Min order value £20.00)

\JUST COMPLETE THE APPROPRIATE LINE ON THE ORDER FORMJ

PRICES IN BOLD INCLUDE VAT; OQTY PRICES IN LIGHT DO NOT
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Battery Clips

BT3290 Twin battery snap to suit PP3 and PP6
type batteries. Lead length 150mm minimum.
10p each; 25+ 005; 100+ 004

N

1 Amp Lead Acid Charger

Two free standing four stage chargers offered in
6 or 12V versions suited to charging a wide
variety of sealed lead acid batteries. The four
stage system employed by the chargers will
enable the charging of batteries with low
terminal ‘voltages with maximum safety This is
achieved by detecting  the battery has a low
terminal voitage and if so applying a low trickle
current to raise the terminal voltage. 'if the
terminal voltage exceeds 092 of. the rated
charger output 3 constant current is applied until
the gassing voltage is reached. This is then held
untii the battery reaches 90% charge the a
temperature compensated float voltage is applied
maintaining the battery ready for use. Both
chargers incorporate LED indication of charge
state: red to indicate buk. green for float and
incude short circuit’ and reverse polarity
protection. The units are supplied with 1.5M of
mains cable terminated to a 13A mains plug;
outputs are 2 wire red/black cables 04M in
length terminated with 6.3 x 0.8mm slide on
terminals.

BT4326 6V 1A Charger. £79.95

BT4345 12V 1A Charger. £79.95

Technical Specification
Battary voltage 8V 12v
Battery capacity 4Ah %0 12Ah
Output curvent (max) 1A
Qutpwt voltage: 1
Buk cherge 726Mnom) 146V (nomy)
Foat charge 89V 21% 138V £1%
Buk 10 flost transition’ current 1
Roat 1o bulk transtion voltage 6.3V 6% 126V 5%
Supply voltage 240Vec = 10%
Termperstre range -10°C to +46°C
Weight 1.36Kg
Dimensions 150 x 80 x 70rmm

Universal Battery Charger
BT4300 Neat attractive instrument wilk charge 4
different sizes of batteryy AA. C. D and PP3
either singly or in any combination. Charge time
7-8 hours for AA. 14-18 houwrs for others Test
facility to check if battery needs charging. Size
210 x 100 x 50mm. £6.95; 10+ 4.12

Solar Powered Battery

Charger

BT4310 A solar powered battery charger which
will charge either 2 AAA. AA. C or D nicke!
cadmium cells when placed in direct sunlight or
strong artificial light. Charging time is obviously
dependent upon sunlight levels, but 2 AA cells
may be charged in 34 hours. The charger is
fitted with a stand which allows adustment to
optimum charging position. As the unit requires
no mains electricity supply and operates at low
voltages it may.be used in education with young
children’ with compiete confidence. £12.00;
10+ 690

Technical Specification
Battaries charged AAA AA. Cand D
Number cherged 2 of any one type
Charging time (typical) AAA 12 hours
AA 34 hows
Cc 7-9 hours
D ©-12 hours
e ——

Single Core Equipment Wire

on 100M Reels
1/06mm copper conductor. Overall diameter
1.2mm. Rating 1kV mms 1.8A a 70 deg C.
Reel weight approx. 400g

Code Colour  Price/M Price/Reel
CB3300. Black 0.05 2.85
CB3305 Biue 0.06 2.85
€CB3310 Brown 0.06 2.85
CB3315 Green = 0.05 2.85
CB3320 Grey 0.06 2.85
CB33256 Orange 0.05 2.85
€CB3330 Fink 0.05 2.85
CB3336 Red 0.05 2.85
CB3340 Violet 0.06 2.85
CB3345 Whnite 0.05 2.85
CB3350 VYellow 0.05 2.85

CB3388 Pack containing 5m of each colour.
Total 55m. Price £2.30/pack

Stranded Equipment Wire

on 100M Reels
7/02mm copper conductor. Overal diameter
12mm.  Rating 1kV ms 14A at 70 deg C.
Reel approx weight 360g.

Code Colour Price/M  Price/Reel
CB3400 Black 0.06 2.75
CB3405 Blue 0.05 2.75
CB3410 Brown 0.05 2.75
CB3415 Green 0.05 2.75
CB3420 Grey 0.06 2.75
CB3426 Orange 0.05 2.75
CB3430 Pink 0.05 2.75
CB3435 Red 0.06 2.75

€B3440 \Violet 0.06 2.75
CB3445 \White 0.06 2.76
CB3450 Yeliow 0.05 2.75
CB3499 Pack containing 5m of each colour.
Total 65m. Price £2.30/pack

Extra Flexible Cable on 25M

Reels

55/0.1mm copper conductor. Overall diameter
28mm. Max. cument rating 6A  Supplied on
25M reels.

Code Type Price/m Price/reel
CB3600 Red extra-flex 0.12 2.20
CB3605 Black extra-fiex 0.12 2.20
CB3610 Blue extra-flex 0.12 2.20
CB3616 Green extraflex 0.12 2.20
CB3620 Brown extraflex 0.12 2.20
CB3625 White extra-flex 0.12 2.20
CB3630 Yeliow extra-flex 0.12 2.20
CB3677 Pack containing Bm of each- colour
total 35m. Price-£2.95/Pack

———

3A Oval 2-Core Mains
Cable

Two core mains cable rated at 3A at 300V Two
16/0.2mm copper conductors sheathed overall
in PVC. BS6500 table 15 fully BASEC approved.
CMA ref 2192Y. Dimensions 35x4.5mm.
Supplied on 100m reels. 16/0.2mm{0.5mm?)
Code Price/m Price/reesl
CB4810100M 3A Black 0.27 14.95
€B4820100M 3A White 0.27 14.95

3A Mains Equipment Cable
Three core mains cable rated at 3A at 300V
Three 16/0.2mm copper conductors - sheathed
overall in PVMC in a variety of colowrs. BS6500
table 15 fully BASEC approved. CMA ref2183Y
Overall diameter 5.6mm Supplied on 100M
reels. 16/0.2rmm{0.5mm?)

Code Price/m Price/roel
CB4830 100M 3A Black 0.38 21.95
CB4840 100M 3A White 0.38 21.96

6A Mains Equipment Cable
Three core mains cable rated at 6A at 300V
Three 24/0.2mm copper conductors sheathed
overall in PVC in a varety of colours. BS6500
table 16 fully BASEC approved. CMA ref. 3183Y
Overall diameter 6.9mm. Supplied on 100M
reels. 24/0.2rm{0.75mm?)
Code Price/m Price/reel
CB4850 100M 6A Black 0.50 28.95
CB4860 100M 6A White 0.60 28.95

13A Mains Equipment Wire
Three core mains equipment wire rated at 13A
at 300V The 40/0.2mm copper conductors
sheathed overall in white or black PVC. BS6500
table 16 fully BASEC approved. CMA ref. 3183Y.
QOveral diameter 85mm.  Supplied on 50OM
reels. 40/0.2mm{0.75mm?)

Code Price/m Price/reel
CB4870 50M 13A Black 0.90 29.95
CB4880 50M 13A White 0.90 29.95

PRICES IN BOLD INCLUDE VAT; OTY PRICES IN LIGHT DO NOT
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Abrasive Polishing Block
ABS Boxes

Adjustable Soldering Iron
Aerosols

Aluminium Boxes
Audio Leads
Automatic Centre Punch
Automatic Soldering Iron
Automatic Wire Strippers
Batteries

Battery Chargers
Battery Clips

Battery Holders
Battery Testers

BNC Adaptors

BNC Connectors
Breadboard

Bridge Rectifiers

Bulbs

Button Cells

Buzzers

Cable

Cable Tie Bases
Cable Ties

Cases

Cassette Mains Leads
Ceramic Capacitors
Chapter Rings

Cigar Lighter Connectors
Clocks

Coax Connectors
Coax Leads
Component Packs
Computer Leads
Conbloc

CMOS

Crimp Connectors
Crimp Tool Kit
Crocodile Clips
Crocodile Leads

D Covers

DC Power Connectors
Desolder Braid
Desolder Tool
Developer

DIAC

Dials (Clock)

DIL Connectors

DIL Switches

DIN Connectors

Disks

Disks Boxes

Drills

Drill Sets

Drill Stand

D Type Connectors
Dynamic RAM's
Earphones

Edge Connectors
Educational Meters
Electrolytic Capacitors
Elements

EPROM's

Etch Resist Pen
Extraction Tool

Fans

24
8
31

14 & 15

26 & 27

ONODIWOOTO A

15 & 16

20 - 22
9& 10

28'& 29

108 1

37 & 38

F Connectors 15
Feet 18
Ferric Chloride 24
FET's 28
Fuses 17
Fuse Holder 17 & 18
G Clamps 37
Gears 19
Gender Changers 10
Glue Gun 30
Hands (Clock) 9
Headphones 32 & 33
Heat Shrink Sleeving 6
Heatsinks 30
Helping Hands 37
IC's 28
IDC Connectors 13
IDC D Connectors 14
IEC Connectors 12 & 13
Infra Red Sensor 20
Infra Red Source 20
Insertion Tool 14
Jack Connectors 11
Jackson Capacitor 8
Jumper Links 24
Kits 22 & 23
Knives 37
Knobs 18
Lamp Holder 20
LDR's 20
Lead Acid Batteries 3
LED's 19
LED Clips 19
Linear IC's 29
Lithium Batteries 3
Magnet 34
Mains Connectors 13
Mains Suppression Capacitors 6
Mica Mounting Kits 30
Micrometers 38
Microphone 33
Microphone Insert 33
Micro Switches 34
Motors 19
Mouse 10
Multimeters 35
Needle Files 36
Ni-Cad Batteries 3
Nuts 18
Oscilloscope Probes 15
Phono Connectors 11& 12
Photo Resist Copper Clad Board 24
Pick-up Tool 37
Pin Chuck 38
Pin Punches 38
Pin Vice 38
Pliers 36
Polyester Capacitors 6
Potentiometers 25 & 26
Potting Boxes 8
Power Supply Cases 8
Presets 26
Probes 16
Probe Set 38
Programmable Unijunction Transistors 28
Protobloc 23
PSU's 24
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Quartz Movements
Quicktest

RAM's
Rechargeable Batteries
Rectifier Diodes
Reed Switch

Relays

Resistance Sub Box
Resistors

Ribbon Cable
Rocker Switches
Rotary Switches
Saw

Scart Adaptors
Scart Connectors
Scart Leads

SCR's

Screwdrivers
Screws

Side Cutters

Signal Diodes

SIL Connectors
Single Pole Connectors
Slide Switch

Solder

Soldering Aids Set
Soldering Irons
Soldering Iron Kits
Soldering Iron Stands
Solder Tags
Speakers

Spiral Wrapping
Storage Cabinets
Stripboard
Stripboard Cutter

Sub-Min Electrolytic Capacitors

Switches

Tantalum Bead Capacitors

Terminal Blocks
Terminal Pins

Test Equipment
Test Leads
Thyristors

Tilt Switch

Toggle Switch
Tools

Transducers
Transformers
Transistors

TRIAC's

Tnmmer Capacitors
Tuning Capacitors
Tweezers

UHF Connectors
Unijunction Transistors
Variable Capacitors
Variable PSU’s
Vice

Voltage Regulators
Voltage Tester
Washers

Wire Links

Wire Strippers
Wirewound Resistors
XLR Connectors
Zener Diodes

33& 34



TEL: 01703 236363
FAX: 01703 236307

GREENWEL

27 Park Road - Southampton - SO15 3UQ

1997 Catalogue & 5

e

—

Loudspeaker Cable

A heavy duty cable with a ‘figure 8 profile
offered in a variety of colours .Ideal for speaker
connection. 13/0.2mm plain copper conductor.
Rating 60V rms 256A  Overall size 38x1.9mm.
supplied on 100M reels.

Code Colour Price/m Price/resl
CB4800 White/black stripe 0.13  6.75
CB4910 Grey/black stnpe 0.13  6.75
CB4920 Black/red stripe 0.13 ' 6.75

Heavy Duty Loudspeaker
Cable

A very heawy duty twin cable with a ‘figure 8
profile ideal for high power speaker connection
suitable for power amplifiers up to SO0OW output.
CB4922 Fgure 8 heavy duty 42/02. For high
power audio systems. Max current 15A. White
sheath 6x3mm with black polarity line.
42p/Metre; £22.95/Reel

CB4924 Fgure 8 heaw duty 79/02.
Professional quality Max current 25A.  Size
6x3mm. White sheath with black polarity line.
68p/Metre; £34.95/Reel

Ribbon Cable

Parallel stranded conductors. easily split in any
number of ways. 005 spacing. Red identification
band on grey cable. 7/0.127. Conductors rate
1A 300V

Code Colour Type Price/m Price/reel
€B3210 Grey 10 way 44p 5.17
CB3216 Grey 16 way 71p 8.36
CB3220 Grey 20 way 88p 10.36
CB3226 Grey 26 way 1.186 13.61
CB3234 Grey 34 way 1.60 17.62
CB3240 Grey 4Oway 1.76  20.71
CB3250 Grey 50 way 2.21 25.99
CB3260 Grey 60 way 2.65 31.13
€CB3280 Rainbow 10 way 80p 14.10
CB3290 Rainbow 20 way 1.38  24.38

—eESY

Screened Audio Single Core
CB4930 Single core, 7/0.1mm stranded
conductors.  Nominal conductor area: Q.05mm’.
Lap screened. O.0; 3mm. Black 100M reel.
16p/Metre; £7.95/Reel

A

=4 MHY

Microphone

CB4935 2-core microphone cable 2x 7/0.2mm
stranded conductors. Nominal conductor area:
022m? Overali 1ap screen. Heawy duty outer
sheath. OO Bmm. Black. 100m Reel
29p/Metre; £15.95/Reel

N
—— e

Screened Audio - Multicore
CB4940 2 core x 7/02mm stranded
conductors. Nominal conductor area 005m? Lap
screened. Dims 40 x 20mm. Black. 100m reel.
24p/Metre; £12.95/Reel

Screened Multicore

Screened multicore cable. All cores colour
coded. Black outer sieeving. 100M reel.
CB4945 6 x 7/0.tmm. Nominal Conductor
arear 005mm? Lap screen. OD  4mm.
40p/Metre; £19.95/Reel

CB4950 10 x 7/0.13mm. Nominal conductor
area: 009mm? Braided screen, O.0° 5.6mm.
46p/Metre; £23.95/Reel

CB4960 16 x 7/0.13mm. Nominal conductor
area: 0.09mm?. Braided screen. 0D  6mm.
64p/Metre; £32.95/Reel

CB4965 25 x 7/0.13mm. Nominal conductor
area. 0.0Bmm?  Braided screen. O.0: 6mm
76p/Metre; £37.95/Reel

=€ X))

Coaxial

Lowdoss UHF coaxial cable. 1/10mm
conductor. Nominal conductor area: 0.78mm?
7580 impedance. Braided screen. Semi-air
spaced. 0.0 6.5mm. 100m reel.

Code Colour Price/m Price/Reel
CB4970 Brown 36p 18.95
CB4975 \White 36p 18.95

Satellite Cable

CB4980 RG6 cable sutable for use as a
satellite down-ead. Single 1/1.0mm conductor.
Nominal conductor area: 0.78mm?  75Q

impedance. Semi air-spaced. Copper and
aluminium foil screens. 0.0 6.5mm. 100m reel.
Black. 44p/Metre; £21.95/Reel

RF Cable

CB4990 RG58U coaxial cable, suitable to use
as CB aerial lead. 7/0.3mm conductors. Nominal
conductor area: O.bmm’ 502 impedance.
Braided screen. Solid polyethylene insulator. O.D:
Bmm Black 100m  reel 36p/Metre;
£17.95/Reel

Natural Cable Ties

White nylon cable ties with a non-releasable
ratchet lock action.
Code Width Type Pack Pack 1000+
20 100
CB3700 24 75mm N/A 0.56 00028
CB3710 25 100mm N/A 0.60 00030
CB3720 32 140mm 0.60 1.50 00075
€B3730 46 200mm 0.83 2.50 0125
€B3740 36 300mm 1.32 3.98 0199
CB3750 50 385mm 3.03 9.12 0456

Cable Tie Bases

Self adhesive bases which will accept above
cable ties. The base has a fixing hole of 5mm as
an altemative

Code Size Colour Pk/20 100+
€CB2760 19x19mm Natural 0.97 035
CB2770 25x25mm Natural 1.57 060

N

Spiral Cable Wrapping
CB3780 Preformed binding which can be
expanded by wrapping round cable forms.
Natural colour. Supplied in 10m lengths.
Diameter 6mm.  Maximum diameter 50mm.
£1.86 per pack; 10+ 1.05; 26+ 0.81

Conblock

CB2790 \frsatile cable entry clamp, M20 but
with 10A. 3 way terminal block £1.25

PRICES IN BOLD INCLUDE VAT; OTY PRICES IN LIGHT DO NOT
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Heat Shrink Sleeving
Highly flexible polyolefin tubing which will shrink
in a ratio of 21 by heatng above 120°C.
Supplied in 12m lengths

Code Bore Colour 1+ 10+ 25+
CB2500 16mm Yellow £1.01 057 044
CB2505 24mm Yellow £1.06 060 046
CB2510 32mm Yellow £1.15 065 050
CB2516 48mm Yellow £1.50 085 065
CB2520 64mm Yellow £1.82 103 079
CB2525 95mm Yellow £2.05 116 089
CB2530 12.7mm Yellow £2.42 137 105
CB2535 16mm Black £1.01 057 044
CB2540 24mm Black £1.06 060 046
CB2545 32mm Black £1.15 065 050
CB2550 48mm Black £1.50 085 065
CB2555 64mm Black £1.82 103 079
CB2560 95mm Black £2.05 1.16 083
CB2565 12.7mm Black £2.42 137 105

CB2580 Pack of 1 length of each size in
Yellow. total 84m £7.50

CB2590 Pack of 1 length of each size in Black.
total 84mm. £7.50

CAPACITORS
7'!

|
Miniature Low K Ceramic

Plate Capacitors

Code Value W Ht 1+ 100+ 1000+
CP2A1PF8 18f 36 50 6p 0036 0029
CP2A2PF2 22pf 36 50 6p 0036 0029
CP2A3PF3 33f 36 50 6p 0036 0029
CP2A4PF7 47pf 36 50 6p 0036 0029
CP2A6PF8 68of 36 50 6p 0036 0029
CP2A10PF 10pf 36 50 6p 0036 0029
CP2A12PF 12pf 36 50 6p 0036 0029
CP2A15PF 15pf 36 50 6p 0036 0029
CP2A18PF 18)f 36 50 6p 0036 0029
CP2A22PF 22pf 36 50 6p 0036 0029
CP2A27PF 27pf 36 50 6p 0036 0029
CP2A33PF 33f 36 50 6p 0036 0029
CP2A39PF 39%f 39 50 6p 0036 0029
CP2AA7PF 47pf 39 53 6p 0036 0029
CP2AS6PF 56pf 45 50 7p 0045 0036
CP2AG8PF 68f 45 60 7p 0045 0036
CP2A82PF 82pf 5.1 66 10p 0063 0050

| jo—

Ceramic Disc Capacitors
General purpose disc capacitors manufactured
from high dielectric constant ceramics Durez

coated and high temperature wax impregnated
Technical Specifications
Tolerance £10% below 4n?

20% 10 +80% for 4n7 and sbove

Working Voltage S0vdc (100n 25Vde)
Temperatre Range -25 to +80°C
Code Value Pitch 1+ 100+ 1k+

CP2B100PF 100pf 25 5p 0016 875
CP2B120PF 120pf 25 b5p 0016 875
CP2B150PF 150pf 25 5p 0016 875
CP2B180PF 180pf 25 5p 0016 875
CP2B220PF 220pf 25 5p 0016 875
CP2B270PF 270pf 25 b5p 0016 1000
CP2B330PF 330pf 25 B5Bp 0016 1000
CP2B390PF 330pf 25 B5Bp 0016 1000
CP2B470PF 470of 25 B5p 0016 1000
CP2B590PF 560pf 25 b5p 0016 1000
CP2B680PF 680pf 25 b5p 0016 1126
CP2B820PF 820pf 25 b5p 0016 1125
CP2B1N 1n 25 5p 0016 875
CP2BINS 1n5 25 5p 0016 875
CP2B2N2 2n2 5 5p 0016 1125
CP2B3N3 3n3 5 5p 0016 1125
CP2B4N7 4n7 25 b5p 0016 1125
CP2B6N8 6n8 25 5p 0016 1125
CP2B1ON 1On 25 b5p 0016 1125
CP2B1ON 1On 5 5p 0016 1125
CP2B10ON 100n 5 7p 003 2250

-
")

Miniature Polyester

Capacitors

A cost effective range of miniature metallised
polyester capacitors with a 5mm pitch. Self
extinguishing plastic case and sealed with epoxy
resin. An ideal decoupling capacitor where space
is at a premium. All types are maximum 7.5mm
wide

Technical Specifications

Tolerance 210%

Temperature coefficient -5 to +56%

Working Voltage 100Mde below 22n.
63Vdc 22n and above

Insulaton resistance Greater than 1002

Temmperatwre  Range -565 to +85°C

Code Value Size 1+ 100+ 1k+

CP2CIN 1n 65x25 10p 0054 0036
CP2C2N2 2n2 65x25 10p 0054 0.036
CP2CAN7 4n7 65x25 10p 0054 0036
CP2C10N 10n 65x25 10p 0054 0036
CP2C22N 22n 65x25 12p 0066 0040
CP2C47N 47n 65x25 12p 0061 0041

CP2C100N 100n 65x3 12p 0066 0044
CP2C220N 220n 83x35 22p 0.112 0075
CP2C470N 470n 10x5 30p 0.152 0101

coupling and decoupling applications. Pitch is cp2D33N  33n
10mim except 150n and 22n (15mm) and cp2D47N  47n

330n and 470n which are 20mm.

Technical Specifications

Tolerance 220% below 220n £10% 220n
and sbove

Tangert of loss angle Less than 75x10° at 1kHz

Working Voltage 250V dc

nsulation Resistance  Greater than 10°Q

Temperature Range 40 10 +85°C

CP2D68N 68n
CP2D100ON 100n 125x11x6 14p 007 0047
CP2D150N 150n 175x12x7 18p 009 006
CP2D220N 220n 175x12x7 20p 010 0069
CP2D330N 330n 225x125x7 25p 0.123 0082
CP2D470N 470n 225x125x75 30p 015 010

Metallised Polyester Capacitors

,l Code

CP2D1ON  10n
Metallised polyester capacitors compatble to CP2D15N  15n
Mullard C280/352 senes Particularly suited to cp2D22N  22n°

Value Size 1+ 100+ 1k+
12.5x9x4 10p 0055 0037
12.5x9x4 10p 0055 0037
12.5x9x4 10p 0055 0037
125x9x4 13p 0067 0045
125x9x4 13p 0067 00456
12.5x9x4 13p 0067 0045

PRICES IN BOLD INCLUDE

Mains Suppression

Capacitors

A range of radial lead boxed metalised
polypropylene mains suppression  capacitors.
Approved to VDE-0565 Class 2. Epoxy resin
encapsulated in flame retardent plastic case with
stand off feet Iskra KNB1530/31. Class X2

capacitors

Technical Specifications

Tolerance 220%

Worlung Vohege 260Vac

Chmauc category 25/085/21 DIN 40040

Temperature range -26 10 +86°C

Code Value Size 1-99 100+
CP2E22N 22n 18x55x11 26p 0.133
CP2E47N 47n 18x55x11 29p 0146
CP2E100N 100n 18x7x13 35p 0173
CP2E220N 220n 27x7x165 53p 0266
CP2E470N 470n 27x105x19 91p 0452

Sub-Miniature Electrolytics

A range of radial leaded capacitors offering size,
tolerance and leakage characteristics similar to
tants, but a lower cost

Code Value V Size 1+ 100+
CP2F47M-50 047uF 50 7x4 6p 003
CP2F1M-50 1uF 50 7x4 6p 003
CP2F2M2-50 22uF 50 7x5 6p 003
CP2FAM7-50 4.7uF 50 7x5 6p 003
CP2F10M-35 10uF 35 7x5 7p 0033
CP2F22M-35 22uF 35 7x63 8p 0038
CP2F10M-16 10pF 16 7x4 6p 003
CP2F22M-16 22uF 16 7x5 7p 0033
CP2F47M-16 47uF 16 7x63 8p 0038

20mm
|l min +mr |
+

Radial Electrolytic

Capacitors

A comprehensive range of miniature radial lead
aluminium  electrolytic capacitors for mounting
drrectly to PCBs manufactured to high technical
and quality standards. All types are fully sleeved.
Ripple current quoted at 85°C.

Case Code L B
A 1 5 2
B 1 6 25
€ 12 8 35
D 125 10 b5

E 175 10 5

F 185 i3 |5
G 20 131+
H 25 13,.5

l 26 26™ "B
Technical Specifications

Toerance *220%
Termperatwe Range -40 to +85°C
Leakage Current OCACV or 4uA whichever 1S greater

VAT; OTY PRICES IN LIGHT DO NOT
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Code Value Case 1+ 100+ Tk+ Code Value Ripple Case 1+ 100+ 1k+
10V 10V
CP2GR10-47M 47 A 6p 00255 0017 CP2HA10-47M 47 200 A 14p 0071 0.047
CP2GR10-100M 100 A 6p 0.027 0018 CP2HA10-100M 100 290 B 15p 0076 0051
CP2GR10-470M 470 D 14p 0.068 0045 CP2HA10-1000M 1000 1000 E 35p 0.176 0.117
CP2GR10-1000M 1000 E 18p 0.088 0059 CP2HA10-2200M 2200 1560 G 57p 0288 0192
CP2GR10-2200M 2200 H 35p 0.168 0112
16V
16V CP2HA16-47M 47 200 A 15p 0076 0051
CP2GR16-47M 47 A 6p 0.029 0019 CP2HA16-100M 100 330 € 16p 0082 0.055
CP2GR16-100M 100 B 6p 0.029 0.019 CP2HA16-220M 220 480 @ 22p 0114 0076
CP2GR16-220M 220 C 8p 0.048 0.032 CP2HA16-470M 470 740 E 35p 0174 0116
CP2GR16-470M 480 = 16p 0072 0.048 CP2HA16-1000M 1000 1130 G 47p 0234 0156
CP2GR16-1000M 1000 F 20p 0.0%6 0.064 CP2HA16-2200M 2200 1750 | 76p 0379 0253
CP2GR16-2200M 2200 | 36p 0.176 0.117 CP2HA16-4700M 4700 2220 J £1.40 0678 0452
25V 25V
CP2GR25-10M 10 A 6p 0019 0.013 CP2HA25-10M 10 90 A 13p 0.066 o044
CP2GR25-22M 22 A 6p 0022 0015 CP2HA25-22M 22 160 A 14p 0071 0047
CP2GR25-47M 47 B 7p 0.031 0.021 CP2HA25-47M 47 240 B 16p 0078 0052
CP2GR25-100M 100 C 8p 0037 0.025 CP2HA25-100M 100 360 © 23p Q117 0058
CP2GR25-220M 220 D 12p 0.056 0.037 CP2HA25-220M 220 540 D 26p 0127 0085
CP2GR25-470M 470 E 21p 0.10 0.067 CP2HA25-470M 470 810 F 38p 0186 0124
CP2GR25-1000M 1000 1 30p 0.147 0.098 CP2HA25-1000M 1000 1130 H 50p 0289 0193
CP2GR25-2200M 2200 | 60p 0.30 020 CP2HA25-2200M 2200 1870 | £1.08 0538 0359
CP2HA25-4700M 4700 2690 K £1.80 09 0599
35v
CP2GR35-22M 22 B 7Tp 0.030 0.020 35v
CP2GR35-47M 47 C 9p 0.046 0031 CP2HA35-10M 10 105 A 13p 0063 004
CP2GR35-100M 100 c 12p 0059 0039 CP2HA35-22M 22 180 A 14p 0073 0049
CP2GR35-220M 220 E 18p 0.09 0.06 CP2HA35-47M 47 270 (© 21p 0106 0071
CP2GR35-470M 470 F 30p 0.156 0.104 CP2HA35-100M 100 400 E 23p 0117 0078
CP2HA35-220M 220 600 E 37p 0187 0125
63V CP2HA35-470M 470 920 G 48p 0243 0162
CP2GR63-1 1 A 6p 0024 0016
CP2GR63-2M2 22 A 6p 0024 0.016 63V
CP2GR63-4M7 4.7 A 6p 0027 0018 CP2HA63-1 1 K] A 13p 0066 0044
CP2GR63-10M 10 A 7p 003 0.02 CP2HAG63-2M2 22 45 A 13p 0066 0044
CP2GR63-22M 22 G 9p 0043 0.029 CP2HAG3-4M7 47 80 A 13p 0066 0044
CP2GR63-47M 47 O 13p 0063 0042 CP2HAG3-10M 10 120 A 15p 0078 0052
CP2GR63-100M 100 E . 21p 0.103 0.069 CP2HAG3-22M 22 210 © 17p 0087 0058
CP2GR63-220M 220 G 35p 0171 0114 CP2HA63-47M 47 290 E 23p 0114 0076
CP2GR63-470M 470 | 68p 0.339 0226 CP2HAG3-100M 100 450 = 37p 0187 0126
5 35 25
T o
I )
JE% = Tantalum Bead Capacitors
- Tantalum bead capacitors. suitable for coupling and by-passing. filters. timing
circuits and general applications. Very low cost. small size. 5mm lead spacing.
e -- In low impedence circuits care should be exercised to ensure that the surge
v voltage is not exceeded
Technical Specifications

Axial Electrolytic Capacitors

Miniature axial lead electrolytic capacitors manufactured to high technical and

Tolerance

Tangent of loss angle
Leakage current

220%

0012max

0.04CV or 2uA whichever is greater.

Termperature range -56 to +86°C
quality standards. All types are sleeved Ripple current quoted is at 85°C \
Code Value V  Size 1+ 100+ 1000+

Case Code L D d CP2J35-0.1M 0.1 35 x4 12p 0087 0058
A 12 5 05 CP2J35-0.22M 022 3% x4 12p 0087 00858
B 12 6 05 CP2J35-0.33M 033 3% x4 12p 0087 0058
C 13 8 06 CP2J35-0.47M 047 3% x4 12p 0087 0058
D 17 8 06 CP2J35-1M 1 3% x4 12p 0087 0058
E 18 10 06 . CP2J25-2M2 22 25 7x4 14p 0107 0071
F 21 10 06 CP2J25-3M3 33 25 85x55 20p - 0144 009
G 21 13 06 CP2J25-4M7 47 25 85x55 20p 0146 0097
H 26 13 06 CP2J25-6M8 68 25  10x6 22p 0165 011
! 27 16 08 CP2J25-10M 10 2% 965 27p 0154 0137
J 33 16 08 CP2J16-15M 15 16 10x6 35p 0264 0176
K - CP2J16-22M 22 16 106 30p 0229 0163
L 43 20 10 CP2J16-33M 33 16 1165 61p 0459 0306

: A CP2J06-47M 47 6 10x6 29p 0219 0146
L e N CP2J16-47TM 47 6 12:8 80p 0588 0392
Temparature Range -40 10 +86°C CP2J06-68M 68 6 14x7 96p 072 048
o i R4 - A CP2J10-100M 100 10  15:8 £1.80 129 086
Manutactured 10 Spec IEC 384-4, DN 41316 CP2J16-100M 100 16 15x8 £1.80 129 0.86

PRICES IN BOLD INCLUDE VAT; OTY PRICES IN LIGHT DO NOT
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Miniature Trimmer

Capacitors

Code Type 1+ 100+
CP2K10PF 2-10pf miniature fim 28p 021
CP2K22PF 2-22pf miniature fim 32p 023
CP2K65PF 5.5-65pf miniature fim36p 0.25

| J ‘
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Miniature Tuning Capacitor
CP2K126PF A miniature tuning capacitor
suitable for ZN414 circuits and crystal sets.
Comprises AM sections of 126pF with timmers
and FM sections of 20pF with timmers. Centrol
shaft is a flatted 6mm diameter tapped with an
M25 thread. Rotation 180'. Max. voltage 100V
Dimensions 20x20x125mm. £1.26

-

Jackson Variable Capacitors
CP2KS00PF \Vanable tuning  capacitors
manufactured by Jackson Bros

Dilecon type. A compact solid dielectric
variable capacitor Tested at 750 volts: Suitable
for panels from 1/16th to 1/4in. £10.95

»

Potting Boxes

A range of miniature potting boxes' moulded in
black ABS ideal for permanent encapsulation of
small circuits

Code L W H Wal 1+ 25+ 100+
Thick

€S3010 30 20 15 10 12p 0076 0061

€S3020 40 40 20 10 26p 0.169 0.135

€S3030 50 50 30 10 = 33p 0214 0171

CS3040 75 50 30 10 46p 0283 021

CS3050 100 60 25 1.3 78p 050 040

Code Value Voltage 1+ 25+ 100+
The TSU range of snap-in electrolytc PCB  CP2I-16-4700M  4700u 16V 1.88 120 096
mount capacitors offers extremely high CP2I-16-10000M  10000u 16V 2.68 172 138
volumetric efficiency. These capacitors are CP21-35-4700M  4700u 35V 261 167 134
ideal for all applications requinng high CV CP2I-35-10000M 10000y 35V 461 295 236
values and high voltage operation includng CP2l-63-1000M 1000y 63V 2.17 139 111
switched mode power supplies. Snap-in CP21-63-2200M  2200u 63V 266 164 131
terminals on a 10mm pitch for direct CP2|-63-4700M 4700y 63V 4.47 286 228

mounting into 2mm holes

Snap-in PCB Electrolytic Capacitors

CP21-100-1000M

1000y 100V 2.93 188 150

ABS Boxes
Professional quality versatile boxes for use where
both costs and finish are important. Moulded in
high impact ABS. they are easly punched or
drilled to produce a professional looking end
product. The lids are retained by machined
screws into “brass inserts. Printed circut board
slots are provided (except CS4207 and CS4208
which use self tapping screws). Avalable in
black.
Code External 1+ 25+ 100+
v Dimensions
CS4207 75x51x25
CS4208 111x67x22
CS4210 79x61x40
CS4213 100x76x41 )
CS4216 118x98x45 £1.93 135 107
CS4215 150x80x60 £247 171 137
CS4217 150x100x60 £2.77 192 154
CS4220 177x120x83 £3.83 267 2.13
CS4218 216x130x85 £6.89 410 327
CS4219 220x150x64 £4.44 316 253

81p 058 045
£1.01 070 056
£1.564 107 085
£1.70 118 094

Power Supply Cases

CS4310 ABS. box with 13A pins in-built for a
variety of different supplies. Overall size
76x50x60mm. £1.28; 25+ 0.97. 100+ 0.78
€CS4320 Two part ABS box 115x60x57mm
ideal for power supplies. £1.26; 25+ 087;
100+ 0.77

CS4330 \ersatie case with builtin battery
compartment. Case separates into two halves
and front panel is removable. Ideal for DVM's or
hand held equipment. Length 120mm. wadth
66mm.. height 32mm. Battery compartment will
take PP3. £2.60; 256+ 198 100+ 158

Miniature Aluminium Boxes
A range of attractive aluminium boxes, finished
in grey for a wide range of application requiring
a sturdy enclosure. Two U sections are secured
by four self-tapping screws. The box is covered
in a protective plastic film.

Code L W H 1+ 10+ 25+
CS3416 55 40 25 £1.79 127 102
€S3426 75 55 25 £2.60 178 143
CS3435 106 75, 35 £3.99 283 227
CS3445 106 125 35 £4.89 347 278
CS$3455 125 85 60 £6.78 481 370
CS3465 155 106 45 £7.24 514 39
CS3475 175 125 45 £7.95 585 468

Storage Cabinets

CS4440 Link Hanson' type 501. This contains,
within a steel case 540x300x160mm. 48 plastic
\drawers, each drawer is dvisble into a
maximum of 6 compartments. Individual drawer
size 166x70x37mm. £37.95; 4+ 2804

CS2442 Dwiders in packs of 10. £1.40; 100+
0.10

PRICES IN BOLD INCLUDE VAT; OTY PRICES IN LIGHT DO NOT
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A new quartz clock movement with a range of
hands. dials. chapter rings and accessories. all at
extremely competitive prices.

().-H*-h—
Oeo———

Quartz Movement q 4.
Cl2490 58 77 Black 50p 033 025
CL2500 58 77 Brass 54p 036 027 Chapter Rings
Code Col Size Num 1+ 25+ 100+
CL2805 White 4~ Arabic £1.756 1.18 094
H— CL2810 Siver 4 Arabic £1.76 1.18 084
CL2815 Brass 4° Arabic £1.75 1.18 0.94
CL2820 White 4~ Roman £1.76 1.18 094
H_ CL2825 Siver 4" Roman £1.75 1.18 094
CL2830 Brass 4 Roman £1.75 1.18 094
CL2835 White 5°  Arabic £1.84 125 100
CL2510 53 75 Black 48p 031 024 CL2840 Siver 5~ Arabic £1.84 125 100
CL2520 53 75 Brass 52p 034 026 CL2845 Brass 5° Arabic £1.84 125 1.00
C12850 White 5 Roman £1.84 125 1.00
CL2855 Siver 5°  Roman £1.84 125 1.00
Kienze Model W716. Facility for hour, minute CL2860 Brass &6° Roman £1.84 125 1.00
and second hand. Takes single AA cell. Type CL2865 \White 6"  Arabic £1.96 1.32 1.06
cument S80UA  Accuracy to within 1 sec/day.. CL2870 Brass 6 Arabic £1.96 1.32 1.06
Size 58x50x 16mm. weight without battery 26g. CL2875 White 6" Roman £1.96 1.32 1.06
£3.50; 10+ 2.34; 25+ 1.87; 100+ 150 CL2880 Siver 6° Roman £1.96 1.32 1.06
C12885 Brass 6° Roman £1.96 1.32 1.06
Code Spindle Lengths The White and Silver dials are made from
H M s aluminium.
CL3101 115 16.3 2056
CL3202 60 115 155 CL2530 35 44 Black 46p 030 023
CL2540 35 44 Brass 50p 033 025
ot 9 o \> 4 Measured from spindle centre to end cOM P UTER P Roo UCTS
Hands

A selection of modem and traditional hands. all
of which will fit either movement described.

i

Code Length Colour 1+ 25+ 100+
H M

CL2410 28 42 Biack

CL2420 28 42 Brass

38 025 019
42p 028 021

= e————
_

CL2430 60 80 Black 48p 031 024
Cl2440 60 80 Brass 52p 034 026

W—

CL2450 47 68 Black 48p 031 024
ClL2460 47 68 Brass B2p 034 026

Om—tg s
Oeo—i——

CL2470 34 46 Black
CL2480 34 46 Brass

36p 023 018
40p 026 020

_

Second hands

Code Length Colour 1+ 25+ 100+
CL2550 60 Red 28p 018 014
CL2560 60 White 28p 0.18 0.14

-

CL2570 80 Red
CL2580 80 White

28p 0.18 014
28p 0.18 0.14

SV WAl 'Zl&
- 10
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\//1._ 1\ ﬁ 0 ._5.
Dials
Code Co! 25+ 100+

Size Num 1+
CL2605 White 4° Arabic £1.751.18 0.94
CL2610 Silver 4~ Arabic £1.751.18 0.94
CL2615 Brass 4 Arabic £1.751.18 094
CL2620 White 4° Roman £1.751.18 094
CL2625 Siver 4~ Roman £1.751.18 094
CL2630 Brass 4° Roman £1.751.18 0.94
CL2635 White 5° Arabic £1.84125 100
CL2640 Siver 5" Arabic £1.84125 1.00
CL2645 Brass 5° Arabic £1.84125 100
CL2650 White 5° Roman £1.841.25 1.00
CL2655 Siver 5° Roman £1.84 125 1.00
CL2660 Brass 5° Roman £1.841.26 1.00
CL2665 White 6° Arabic £1.96 1.32 1.06
CL2670 Brass 6~ Arabic £1.96 1.32 1.06
CL2675 White 6° Roman £1.961.32 1.06
CL2680 Siiver 6° Roman £1.96 1.32 1.06
CL2685 Brass 6° Roman £1.961.32 106

IBM Parallel Printer Cables

A completely screened Centronics type parallel
cable for interfacing BM and compatible
computers to a printer comprising a 36 way
male Centronics connected to a 25 way D/
connector plug. Manufactured from 7/0.2
cable. sheathed in grey PVC with aluminium
screen. Fully moulded construction.. Available in

2 lengths.

Code Length 1+ 10+
CM3102 3m £4.95 275
Cm3104 B5m £5.95 365

Parallel Extension Cables

CM3106 Completely screened Centronics type
parallel cables for use to interface between
printers, word  processors, VDUs,  etc.
Manufactured from 7/02 cable., sheathed in
grey PVC with aluminium screen to minimise
crosstalk and provide protection against external
noise. Fully moulded construction employing 36
way male Centronics connectors at each end.
Alf lines connected. 3 metres. £7.50; 10+ 507

PRICES IN BOLD INCLUDE VAT; OTY PRICES IN LIGHT DO NOT
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RS232 Extension Cables

RS232 data cables completely screened end to
end with 25 way ‘D’ connectors at each end.
supplied in a variety of lengths in either male
(plug) to male (plug) or male (plug) to female
{socket) styles. Manufactured from 7/0.2 cable,
sheathed in grey PVC with aluminium screen to
minimise crosstalk and protect against external
noise. Fully moulded construction with all 25
lines connected.
Code Type
CM3108 Male to Male  3m
CM3110 Male to Female 3m

Length 1+ 10+
£4.95 267
£4.95 267

Low Profile Gender
Changers

Low profile space saving versions of the above.
Overall length of connector is reduced to just
18mm.  Male to male is fitted with male
jackscrews, female to female with female screw
receptacles.. All lines are wired pin to pin. Fully
screened construction.

Code Type Price

CM2112 9 way male to male £3.50
CM2114 9 way female to female £3.60
CM2116 25 way male to male £3.96

CM2118 25 way female to female  £3.95

XT/AT Serial Mouse

CM3120 The Rapid M130 is a new low cost 3
button Seria mouse suitable for use with IBM
XT/AT and compatible computers. The improved
design is easy to use and fits neatly into the
pam of the hand. The mouse driver software
supports all applications such as AutoCAD,
CasCAD, AutoSketch, Ventura, Publisher, and a
host of other programs used on the IBM PC.
The mouse is supplied complete with mouse
driver software on 3% inch disc and user
manuals. The mouse is terminated with a 9-pin
D female (socket). Fully compatible with the RM
Nimbus 486 computer £12.95; 5+ 843; 25+

6.75

Technical Specifications

Mechansm Optional encoder

Compatbiity Microsoft and MSC compatible
Oynamic Resoksion 400071

Tracking Speed 500mm/second

Connector RS232 9 way female

System Requirements BM PC XT/AT or companbie

3% Inch Floppy Disks

A range of high quality 3% inch diskettes
available at a very competitive price. Al disk are
certified to be 100% error free and performance
exceeds ANSI. ECMA and ISO standards. Every
disk is 100% checked before leaving our factory.
Supplied in packs of 10 disks complete with
labels.

Code Type Price per box of 10
1+ 10+ 25+
CM3122 3% DSDD £4.22 333 312
CM3124 3w DSHD £7.43 532 500

\‘f;": 4'\"1‘
A

.

Diskette Storage Boxes

A range of high quality iockable diskette storage
boxes avallable to suit 3% inch diskettes. The
boxes incorporate lockable pivot action smoked
transparent lids and rugged anti-static ABS base
with convenient hand grip for easy transportation.
Supplied complete with 2 keys. dividers and
coloured identification labels.

Code Type 1+ 10+
CM4126 40x3% diskette box 6.95 400
CM4128 80x3% diskette box 7.95 495

CONNECTORS

AUDIO/VIDEO

a”2”

Low Cost XLR Connectors

A range of low cost professional quality plugs
and sockets moulded from tough nylon. Sockets
may be mounted to front or rear of chassis. To
facilitate soldering rear contacts pins are hollow.
Cable plug and socket incorporate cable strain
refief.

Code Type 1+ 25+ 100+
CN2001 3 way cable skt £2.34 1.35 102
CN2002 3 way cable pig £2.11 122 082
CN2003 3 way chassis skt £1.08 062 047
CN2004 3 way chassis plg 87p 050 038

e A
5 ¢ a}ﬁ

Latching XLR Connectors

A range of XLR connectors which offer a high
level of quality and ease of assembly a single
fixing screw retains the nickel plating housing
which is easly removed for rapid assembly.
Solder bucket terminations with integral cable
stran relief. Wil accept cables from 3 to 8mm
in diameter.

Code Type 1+ 25+ 100+
CN2006 3 way cable skt  £2.57 145 109
CN2007 3 way cable plg  £2.13 120 090
CN2008 3 way chassis skt £2.66 150 1.13
CN2009 3 way chassis plg £€1.97 111 084

3 way 4 way 5 way 180"
5 way 240" 7 way Speaker plug

DIN Audio Connectors

A range of economicd insulated DIN plugs. Will
match with all DIN socket types detalled below.
Black PVC body.

Code Type 1+ 25+ 100+
CN2010 Speaker plug 19p 0.13 0.10
CN2011 3 way 34p 022 017
CN2012 4 way 38p 023 018

CN2013 5way 180° 44p 025 019
CN2014 5 way 240 38p 023 018
CN2015 6 way 63p 030 023
CN2016 7 way 53p 030 023
CN2017 8 way 270 56p 032 024

DIN Chassis Sockets

Chassis mounting sockets sutable for insulated
or screened DIN audio connectors. Panel cutout
is 16mm. 2 pin type has plastic ‘body.

Code Type 1+ 25+ 100+
CN2020 Speaker Socket 19p 013 0.10
CN2021 3 way 34p 022 017
CN2022 4 way 41p 023 0.17

CN2023 5 way 180° 50p 028 021
CN2024 5 way 240 50p 028 021

CN2025 6 way S0p 028 021
CN2026 7 way 50p 028 021
CN2027 8 way 56p 032 024

PRICES IN BOLD INCLUDE VAT; OTY PRICES IN LIGHT DO NOT
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DIN Line Sockets

CN2029 An economical insulated DIN line
socket to match DIN plugs. Black PVC body 5
way 180°. 47p; 26+ 0.27; 100+ 020

-t

%

Miniature Jack Plugs

Miniature 26mm and 35mm insulated plugs
with strong plastic bamels and integral cable
protector sleeve. Solder termination.

Code Type 1+ 25+ 100+
CN2030 2.5mm ins. plug 28p 017 013
CN2031 35mm ins. piug 27p 0.17 0138
CN2032 35mm stereo ins plg 36p 0.24 0.18

ol ’

Screened Miniature Jack
Plugs

Miniature screened 2.5mm and 35mm plugs
with bright nickel plated bodies. All types
incorporate knurled body finish to assist grip and
inner cable protector. Solder temmination.

Code Type 1+ 25+ 100+
CN2033 25mm screened pig 41p 023 0.17
CN2034 35mm screened plg 66p 044 033
CN2035 35mm stereo plug 81p 0.46 035

P
Standard Jack Plugs

Standard insulated jack plugs of 0.25in nominal
diameter. All types include strong black plastic
barrels and integral cable protector sleeve.
Solder termination.

Code Type 1+ 25+ 100+
CN2036 Insulated plug 46p 030 024
CN2037 Stereo ins plug 63p 042 032

5

Standard Screened Jack
Plugs

Standard screened jack plugs of 0.25in nominal
diameter with bright nickel bodies.. Al types
incorporate knurled body finish to assist grip and
inner cable protector. Solder termination.

Code Type 1+ 25+ 100+
CN2038 Screened plug 84p 049 037
CN2039 Screened stereo plg £1.09069 053

Miniature Jack Sockets
Miniature enclosed type jack sockets for 2.5 and
35mm jack plugs. Max panel thickness 2.5mm.
Panel cutout 4.5mm for 25mm type: 6mm for
35mm type.

Code Type 1+ 26+ 100+
CN2040 25mm 9p 0055 0045
CN2041 35mm 9p 0055 0045

CN2042 35mm stereo 13p 008 007

Standard Jack Sockets

Chassis mounting jack sockets to suit jack plugs.
Availlable with unswitched or switched contacts.
Switched contact types have normally closed
contacts which open upon insertion of the plug.
Will accept a wide range of standard 0.25in
plugs.

Code Type 1+ 25+ 100+
CN2043 Mono unswitched 36p 024 020
CN2044 Mono switched 43p 028 024
CN2045 Stereo unswitched 48p 034 026
CN2046 Stereo switched 56p 040 032

\

Jack Line Sockets

A range of cable mounting jack line sockets.
Black moulded body complete with cable clamp.

Code Type L 1+ 25+ 100+
CN2050 25mm 32p 020 015
CN2051 35mm 32p 020 015
CN2052 35mm stereo 37p 023 017

CN2053 Standard mono 4~ 43p 028 020
CN2054 Standard stereo 4~ 48p 030 022

Phono Plugs

Insulated phono plugs in red or black.

Code Colour 1+ 25+ 100+
CN2060 Red 25p 015 omn
CN2061  Black 25p 0.15 omn

PRICES IN BOLD INCLUDE VAT; OTY PRICES IN LIGHT DO NOT

Screened Phono Plugs
CM2062 Screened metal bright nickel plated
phono plug with knurled body The plug also
includes a spring cable strain relief. 41p; 25+
024:; 100+ 0.19

Gold Plated Phono Plugs

Professional quality gold plated phono plugs
incorporating  coloured bands for easy
identification. The plug is supplied with gold
flashed cable strain relief and will accept cables
up to 8mm diameter.

Code Colour 1+ 25+ 100+
CN2063 Red 85p 054 043
CN2064  Black 85p 0B4 043

\154

‘Single Phono Sockets

Chassis mounting phono sockets for use with
above plugs Socket is metal type with single
hole fixing of 6mm. Colour coded insulators for
easy identification.

Code Colour 1+ 25+ 100+
CN2070 Black 42p 025 020
CN2071 Red 42p 025 020

A

Gold Plated Phono Sockets

Professional quality single nut fixing gold plated
phono sockets. Sockets are supplied complete
with insulating washers to facilitate isolation from
panel. A colour coded ring in red or black
assists in identification. Supplied with gold plated
solder tag. Panel cutout 8mm {9.5mm with
insulating washers).

Code Colour 1+ 265+ 100+
CN2072 Red £1.73 118 085
CN2073 Black £1.73 118 0.95

‘,-

Phono Line Sockets

Insuiated cable mounting phone line sockets in
red or black.

Code Colour 1+ 25+ 100+
CN2074 Red 22p 012 0093
CN2075 Black 22p 0.12 0093
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Screened Phono Line

Sockets
CN2076 Screened cable mounting phono line
socket 40p; 26+ 0.24: 100+ 19

Audio Leads

A range of made up audio leads for general
industrial and audiovisual applications.

Bpin 180 DIN plug to 5 pin DIN plug. Fuly
moulded construction employing four core
screened cable. Overall length 1.5M, 3M or 5
metres.

Code Type Length 1+ 50+

CN3101 DIN-DIN  1.5M £1.62 086
CN3102 DINDIN 3M £2.30 126
CN3103 DIN-DIN 5M £2.70 143

Phono to phono. Two phono plugs to two
phono plugs. Fully moulded construttion
employing twin screened cable. Overall length
1.6M. 3M or 5 metres

CN3105 Phono-Phono 15M 82p 043
CN3106 Phono-Phono 3M  £1.36 073
CN3107 Phono-Phono 5M  £1.71 090

Scart Connectors

Scart connectors are now commonly used for
the interconnection of television receiver. video
equipment. cameras and recorders. All inputs
and outputs are via @ 21 pin connector, the
socket being PCB moulded. The cable mounting
non-reversible plug is supplied as a Tully loaded
solder type complete with cable strain relief.

Code Type 1+ 25+ 100+
CN2110 Scart cable plug 76p 046 037
CN2111 Scart PCB socket 60p 040 032

Scart Adaptor

CN3112 A scart adaptor comprising a cable
ended scart plug with one metre of fully
screened cable terminated to a junction box
comprising two scart sockets. Ildeally suited to
coupling up to three pieces of audio/visual
equipment with scart sockets. £7.99; 10+ 450

Scart Cable Assemblies

A comprehensive range of Scat cable
assemblies for use in the interconnection of TV
and video systems employing television type
cable.

CN3113 Scart plug to Scart plug. Length 15M.
£3.50; 10+ 218

CN3114 Scart plug to Phono plugs (NICAM
Stereo). Length 15M. £3.75; 10+ 2.30

ey,

CN3115 Scart plug to 2 BNC and 4 Phono
plugs (NICAM Stereo). Length 15M. £5.17;
10+ 350

MAINS/POWER

8

DC Power Plugs

A range of miniature power inlet plugs to suit a
range of appliances. 1.3mm diameter type suits
Walkman-type cassette players. Standard plugs
have 10mm shaft. long piugs have 14mm shafts.

Code  Type 1+ 25+ 100+
CN2120 1.3mm mini 44p 030 020
CN2121 2.1mm standard 22p 0.16 012
CN2122 2.1mm long 34p 020 016
CN2123 25mm standard 22p 015 012
CN2124 2.5mm long 34p 020 0.16

PCB DC Power Socket

PCB mounting DC power sockets manufactured
in PBT available to suit 2.1 or 2.6mm DC power
plugs. Both types may also be hand wired if
required. Both incorporate a single pole switch.
Contacts rated at 5A 12V DC.

Code Type 1+ 25+ 100+
CN2130 2.1mm 200 012 o008
CN2131 25mm 22p 0183 010

DC Power Sockets

Switched insulated flush mounting sockets to suit
21mm and 25m DC power plugs. Fixing
centres 18mm.

Code Type 1+ 25+ 100+
CN2132 2. 1mm 44p 035 028
CN2133 2b6mm 44p 035 028

Cigar Lighter Plugs
CN2137 Cigar lighter line socket for cigar
lighter plug. 87p; 25+ 0.49; 100+ 0.37

CN2135 Quality cigar lighter plug. 34p; 25+
0.19; 100+ 0.14

IEC Chassis Plug

CN2140 A range of front or rear mounting inlet
connectors approved 1EC320 and CEE22. 90p;
25+ 051; 100+ 0.38

IEC Chassis Socket

CN2141 Female version of chassis plug for
power take-off applications. Terminated with
4.8mm fast-on connections. Contact rating 10A
250V AC. 87p; 25+ 0.49; 100+ 0.37

PRICES IN BOLD INCLUDE VAT; OTY PRICES IN LIGHT DO NOT
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Rewireable Cable Plug
CN2143 A CEE22/IEC320 straight rewireable
power take-off connector Fitted With intemal
screw grip cable clamp and strain relief. Contact
rating 10A 250V AC. £2.30; 25+ 1.46; 100+
1.12

IEC Cable Socket

CN2142 A rewireable cable socket. Fitted with
internal screw connections and cable strain relief.
Contact rating 6A 250V AC. £1.50; 25+ 101:
100+ 0.81

- ]

2 Way Mains Adaptor
CN2154 2 way adaptor. £1.50; 25+ 0.80

.

Bakelite 13A Mains Plugs
CN3150 13A plug fused at 13A 64p; 20+
040; 100+ 034

® - . _" -.. ¥
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Trailing Sockets
CN3151 4 way traling skt with fuse. £3.95;
25+ 300; 100+ 250

CN3152 4 way tralling skt with 2m lead and
plug. £6.95; 25+ 5.07. 100+ 390

PRICES IN BOLD INCLUDE

Quicktest - 13A Mains

Connector

CN3155 The Quicktest is ideal for laboratories
and service and test departments. With the lid
open the wires of plugless lead are inserted into
the insulated clips. When the lid is closed
curent passes to the equipment being
demonstrated or tested. The fid has a spring
latch to hold it open when the Quicktest is wall
mounted. A neon light shows that the connector
is live and ready to use. The 13A fuse is easily
accessible for replacement. The insulated clips
are colour coded for easy identification. £14.95;
10+ 10.00

MULTIPOLE

IDC Connectors
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Right Angle PCB Plugs

Code Type 1+ 25+ 100+
CN2200 10 pin 58p 033 0256
CN2205 20 pin 83p 048 036
CN2210 26 pin £1.10 064 048
CN2215 - 34 pin £1.46 084 063
CN2220 40 pin £1.70 098 074

\\\“
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Straight PCB Plugs

Code Type 1+ 25+ 100+
CN2260 10pin 58p 033 025
CN2256 20pin 71p 041 031
CN2260 26 pin 94p 054 041
CN2265 34pn £1.24 072 054
CN2270 40pin £1.63 0984 0N

VAT; OTY PRICES IN LIGHT DO NOT

Cable Mounting Socket
Cable mounting sockets which mate directly with
the PCB mounting plugs. Complete with cable
strain relief. Berlium-copper contacts. Bump
polarised.

Code Type 1+ 25+ 100+
CN2300 10 way 29 018 013
CN2305 20 way 32p 020 0.15
CN2310 26 way 36p 021 0.16
CN2315 34 way 37p 023 0.18
CN2320 40 way 67p 039 029

(S
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Edge Connectors

Code Type 1+ 25+ 100+
CN2350 20 way 40p 024 018
CN2360 40 way 46p 027 020

IDC DIL Connectors

A range of low profle DIL plugs for direct
termination to ribbon cable. Connectors offer a
maximum height above PCB of pst 7mm.

Code Type 1+ 25+ . 100+
CN2400 14 pin 45p 029 022
CN2410 16 pin 49p 032 024
CN2420 24 pin 68p 045 034
CN2430 40 pin 80p 049 037

> Gt R
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‘D’ Type Connectors

A range of competitively price commercial
specification ‘D’ connectors which meet the
dimensional requirements-of MIL-C-24308. White.
flame retardent glass filed polyester insulators:
gold plated stamped contagts housed in tinned
and dimpled steel shells. Rated 5A 250V AC max.

Code Type 1+ 25+ 100+
CN2450 9 pin solder lug plug 36p 0.19 0.13
CN2455 9 pin solder lug skt 38p 021 0.15
CN2460 15 pin solder lug plug 45p 0.26 0.18
CN2465 15 pin solder fug skt 38p 0.21 0.15
CN2470 25 pin solder lug piug 51p 0.30 0.21
CN2475 25 pin solder lug skt 56p 033 023
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IDC ‘D’ Connectors

A range of IDC ‘D’ connector plugs and sockets
for direct termination to ribbon cable. Gold over
nickel-plated benylfium copper contacts housed
in a tnned metal shell for extra reliability and
EMI/ESD reduction. Complete with cable strain
relief.

Code Type 1+ 25+ 100+
CN2500 9 way IDC plug £1.40 097 0.75
CN2505 15 way IDC plug £1.45 101 078
CN2510 25 way IDC plug £1.50 1.09 084

CN2516 9 way IDC skt £1.40 097 Q75
CN2520 15 way IDC skt £1.45 101 078
CN2525 25 way IDC skt £1.50 109 084

‘D’ Connector Covers

A range of competitively priced tow part ‘D’
connector covers moulded in grey ABS. Supplied
complete with cable clamp and short jack
screws. Top cable entry type.

<o
B “~
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Code Type 1+ 25+ 100+
CN2550 9 pin 30p 0.17 013
CN2585 15pin 32p 0.19 014
CN25660 265 pn 34p 020 0.15

A range of ABS covers to fit all ‘D’ connectors
listed. Features captive screw locks with long
shanks (finger and screwdnver siots) and
adjustable cable clamps. Can be fitted to
conngctors that have already been wired.

&n

B

Code  Type 1+ 26+ 100+
CN2570 9 pin screwiock 76p 044 033
CN2676 15 pin screwlock 78p 045 034
CN2580 25 pin screwlock 80p 046 035

Low Profile Turned Pin SIL

Sockets

A low profile high-quality machined contact SIL
socket. Mouided in black glass-filled flame
retardant polyester. Supplied as a 20 or 32 way
strip which may be broken down to the required
number of ways. Temperature range -50 to
+180°C.

Code Type 1+ 25+ 100+
CN2605 20 pin connector 48p 029 022
CN2610 32 pin connector 92p 052 040

Low Profile Turned Pin DIL
Sockets

Code Type 1+ Pk/10 100+ 1k+
CN2615 8pin 16p £1.24 0083 0066
CN2620 14 pin 28p £2.18 0145 Q118
CN2625 16 pin 32p £2.48 0165 0132
CN2630 18pin 35p £2.71 0181 0145
CN2635 20 pin 40p £3.09 0206 0.165
CN2640 22 pn 44p £3.42 0228 0182
CN2645 24 pn 48p £3.72 0248 0198
CN2650 28 pin 56p £4.34 0283 0.231
CN2655 40 pin 80p £6.19 0413 0330

Low Profile DIL IC Sockets

Low cost sockets with side-wipe contacts.

Code Type 1+ Pk/10 100+ 1k+
CN2700 8pin  10p 65p 0029 0015
CN2705 14pin 12p 78 0052 0026
CN2710 16 pin 13p 85p 0059 0030
CN2715 18 pin 16p £1.04 0066 0034
CN2720 20 pin 18p £1.17 0074 0039
CN2725 22 pin 21p £1.36 0081 0045
CN2730 24 pin 23p £1.49 0088 0046
CN2735 28 pin 25p £1.62 0103 0055
CN2740 40pin 34p £2.21 0148 0078

IC Extraction Tool

CN2760 Simple spring clip tool for easy
extraction of integrated circuits. Suitable for use
with [Cs with up to 28 pins. Insulated handle.
70p; 25+ 045

i

IC Extraction/Insertion Tool
CN2770 A high quality spring loaded tool for
use with 0.3in (8, 14.16.18 and 20 pin) devices.
The tool may be for insertion or extraction of
IC’s. £1.17; 25+ 0.75

R @

Terminal Blocks

PCB terminal blocks. Interlocking allows any
number to be connected together on a Smm
pitch. Rated 16A Max wire size 25mm 90°
mounting.

Code Type 1+ 25+ 100+
CN28002 pin 10mm long 16p 0.12 009
CN2805 3 pin 15mm long 24p 018 014
CN28104 pin 20mm long 40p 0274 0219
CN28156 pin 30mm long 58p 0406 0.325
CN2820 12 pin 60mm long £1.15 0.813 0650

Polythene moulded 12 way connection block,
easily cut into smalier sections if required. In four
current ratings

Code Type 1+ 25+ 100+
CN2850 2A 95x16x13mm 50p 032 0254
CN2855 5A 117x19x15mm 50p 0.32 0.254
CN2860 15A 133x25x18mm88p 055 044
CN2865 30A 173x30x23mm £1.72 107 0.86

RF/COAXIAL

BNC Connectors

A range of qualty constant impedance
connectors with nickel plated bodies, PTFE
insulator and silver plated brass contacts. Offered
in either 50 ohm (accept RG58/U or Belden
9907 cable) or 75 ohm impedance (accepts
RG59B/U cable).

Code Type 1+ 25+ 100+
CN2870 50 Ohm clamp plug 97p 057 049
CN2871 75 Ohm clamp plug 97p 057 049

Solderless BNC Connector
CN2872 Constant impedance high quality
connector.  Connection is made via screw
connection for the signal and by crimp
connection to the outer screen which also acts
as a cable clamp. A soft moulded PVC cover
covers the completed connector 50 ohm
impedance. Suitable for use with RGS8C/U
cable. £1.44; 265+ 0.81; 100+ 061
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BNC Bulkhead Sockets

BNC bulkhead sockets with bright nickel plated
bodies available in single hole fixing or with
square flange 175mm square. Max panel
thickness for single hole fixing “type 4mm
Supplied complete with mounting washers, nut
and solder tug.

Code Type 1+ 25+ 100+
CN287350 ohm bulkhead skt £1.38 0.80 060
CN287475 ohm bulkhead skt £1.38 0.80 0.60
CN287550 ohm panel skt  81p 055042

".'“\.:v @;ﬁv 2@

BNC Adaptors

A range of adaptors suited to interconnection of
a wide range of BNC sockets with nominal
impedance of 50 ohms suited to many
applications including Networked computer
systems. Bright nickel plated bodies.

Code Type 1+ 25+ 100+
CN2876 Socket to socket £1.20 081 065
CN2877 Tskt/skt/plug £2.15 147 118
CN2878 Tskt/skt/skt £1.79 122 098

)

Oscilloscope Probes

A range of high quality oscilloscope probes for
use between DC and 250 MHz Available in
either fixed 10:1 or switched 1:1,10:1, options.
Compensation to match instuments of 12pF to
36pF input capacitance. Detachable 20cm
ground lead. Spare accessories are available as
separate items Probes are supplied with
comprehensive instructions.

Contents:

Test hook spng loaded Compensaton ool

Test chp 20em ground iead
Insulaong bp Probe up

BNC adaptor

Technical Specification

CN2880 CN2881

Positon x10 x1 x10
Bandwdth OC 1o 250Mz  DC 1o 156MHz  DC 10 250MH
Rise trme l4ns . 2508 1.40s
Compensaton range 12pF to 36pF 12pF 10 3pF  12pF to 35pF
input resistance M2 1% MQ IMEL 1%

nput capacitance  14pF Y4pF

Working Votage 600V DC 200v DC 500V DC
Operating Temp -26 w0 +70°C <26 10 +70°C

Code Type 1+ 10+
CN2880 Fixed 10:1 £20.95 14.39

CN2881 Switched 1:1. 1001 £21.95 1542
CN2882 Pk of 3 test hooks £6.95 472
CN2883 Pk of 5 screw in tips £4.50 290

BNC Adaptor
CN2879 An adaptor comprising a BNC male
plug terminated to a standard female phono
socket assisting with interconnection of video
equipment. Nominal impedance 602. 75p; 25+
046; 100+ 0.38

F Series Coaxial Connectors
A range of qualty constant impedance
connectors for satellite TV cable installation and
other high frequency applications. Bright nickel
plated brass body with phosphor bronze
contacts with polypropylene insulator. Nominal
impedance 75 ohms.

“Twist-On’ Plug

CN2885 A rapid assembly ‘twist-on’ plug for
easy and fast termination to satelite TV cable
type RG6/CT100. Bnght nickel plated body 75
ohm impedance. 22p; 25+ 0.15:100+ 0.12

F Panel Socket

CN2886 F series panel mounting socket for
above. 75 ohm nominal impedance. Bright nickel
plated brass body. Maximum panel thickness
4mm. 25p; 25+ 0.18; 100+ 0.14

r

F Adaptor

CN2887 An adaptor suited to mating two F
plugs comprising two jacks back to back. Brght
nickel plated brass body. 75 ohm nominal
impedance. 25p; 25+ 0.18: 100+ 0.14

UHF Connectors

A series of connectors for use up to BOOV peak
and 200MHz. Non constant impedance. Plug
PL269 supplied less reducer. PL259 accepts
Uniradio M67 cable.

Code Type 1+ 25+ 100+
CN2890 PL259 plug 97p 0656 052
CN2891 Small reducer 24p 0.16 013

UHF Sockets

UHF SO239 sockets available with square flange
18mm square or round for fixing to panels up to
4mm thick.

Code Type 1+ 25+ 100+
CN2892 Square socket 97p 0656 052
CN2893 Round socket 81p 055 044

Coax Plugs

CN2894 A high qualty UK manufactured
standard coax plug with aluminium body with
knurled finish. 44p; 25+ 0.30: 100+ 0.24

Flush Mounting Socket

CN2895 Socket to sutt above. Fits flush to
chassis surface. Panel cut-out 132mm Fixing
centres 19mmx6BA. 28p; 25+ 0.19: 100+ 0.15

NG
{ A LE
N2

Line Socket

CN2896 Free cable mounting socket to suit
coax plug. Aluminium construction, Fully
screened. 58p; 26+ 0.40; 100+ 0.32

R

Line Connector
CN2897 Line connector for connecting two
coax plugs togethet 24p; 26+ 0.16; 100+ 0.13

0

Coax Surface Sockets

CN2900 Surface mounting single coaxal
socket. White ABS housing, internal cable clamp
and supplied with mounting screws. Dimensions
27x561x69mm. £1.32; 25+ 0.90; 100+ 0.72

PRICES IN BOLD INCLUDE VAT; OTY PRICES IN LIGHT DO NOT



16 ) 7997 Catatoque

TEL: 01703 236363
FAX: 01703 236307

GREENWELD

27 Park Road - Southampton - SO15 3UQ

L

Coaxial Splitter

CN2901 A splitter suitable for dividing signals
between receivers. Typical insertion loss 6dB.
£1.20; 26+ 081; 100+ 0.65

TV Connector Lead
TV connector leads available in black or white
comprising a8 coaxal plug to plug lead with
moulded strain relief. Available in 2 metre or 4
metre cable lengths. Suitabie for all channels.

Code Type 1+ 25+ 100+
CN3902 2Mblack 95p 064 052
CN3903 2M white 95p 064 052
CN3904 4M white £1.35 093 073

SINGLE POLE

2mm Stackable Plug

2mm gold plated plug with 2mm socket in the
rear providing an in-line stacking facility The lead
wire is soldered into position at the bottom of
the 2mm socket. Rated at 10A

Code Colour 1+ 25+ 100+
CN2910  Black 64p 043 0.33
CN2911  Blue 64p 043 033
CN2912  Green 64p 043 0.33
CN2913  Red 64p 043 0.33

CN2914  White 64p 043 033
CN2915  Yeliow 64p 043 033

h’

Insulated 2mm Sockets

A range of insulated panel mounting 2mm
sockets available in a8 wide range of colours.
Nickel plated brass turned insert. Solder
termination. Rated at 5A Panel cutout 5.1mm.

Code Colour 1+ 25+ 100+
CN2920  Black 41p 028 022
CN2921  Blue 41p 028 022
CN2922  Green 41p 028 022
CN2923 Red 41p 028 022

CN2924  White 41p 028 022
CN2925  Yeliow 41p 028 022

PRICES IN BOLD INCLUDE

Low Cost 4mm Plugs and
Sockets

A range of very economically priced 4mm plugs
and sockets. Available in red and black Can be
used in conjunction with our 4mm terminals.
Solder connection.

Code Type 1+ 25+ 100+
CN2926 Red plug 33p 023 o018
CN2927 Blackplug 33p 023 018
CN2928 Red socket 18p 012 009
CN2929 Black socket 18p 012 009

4mm Plugs

A range of high quality 4mm non stickable plugs
with stainless steel lantern spring to maintain
contact pressure in 4mm sockets. A novel
design feature of the plug enables assembly of
the plug AFTER soldering. Rated at 16A.

0t

Code Colour 1+ 25+ 100+
CN2930  Black 40p 028 022
CN2931 Blue 40p 028 022
CN2932  Green 40p 028 022
CN2933 Red 40p 028 022

CN2934  Wnite 40p 028 022
CN2935  Yellow 40p 0.28 0.22

In-Line Stackable 4mm
Plugs

4mm plug with 4mm  socket in the rear
providing an in-ine stacking facility. The lead wire
is clamped in position by screw located at the
bottom of the 4mm socket. Nickel plated brass
insert with stainless steel plug spring. 10A rating

Code Colour 1+ 25+ 100+
CN2940 Black 45p 0.31 025
CN2941 Blue 45p 031 025
CN2942  Green 45p 0.31 025
CN2943 Red 45p 031 0.25

CN2944  WWhite 45p 031 025
CN2945  Yellow 45p 031 025

3&\"

4mm Terminals

High quality moulded terminals in acetal. All
metal parts bright nickel plated. Rated at 10A
Will accept our low cost or standard 4mm
plugs. Height above panel 24-32mm 14mm
diameter. Maximum panel thickness 12.7mm
Thread size 4BA clearance.

Code Colour 1+ 25+ 100+
CN2950 Red 75p 050 040
CN2951  Green 75p 050 040
CN2952 Blue 75p 050 040

CN2953 Black 75p 050 040
CN2854 White 75p 050 040
CN2855 Yellow 75p 050 040

<D

\

4mm Sockets

A range of very competitively priced 4mm panel
mounting round sockets. The tin plated tumed
brass insert accepts a wide range of 4mm
plugs. Moulded in acetal. Sockets have doubie
flat along mounting bush to assist positive
location in panels and are supplied complete
with panel fixing nut. Solder termination.

Code Colour 1+ 25+ 100+
CN2960 Black 22p 0.15 0.12
CN2961 Blue 22p 0.15 0.12
CN2962  Green 22p 0.15 0.12
CN2963 Red 22p 0.15 012

CN2964  White 22p 015 0.12
CN2965  Yellow 22p 015 012

"'fi ».
>
-

Standard Crocodile Clips
CN2970 Standard crocodile clip. Nickel plated

steel. Overall length 42mm. 10p; 25+ 0.065:
100+ 0.05

o

wer”

Miniature Crocodile Clips

A range of miniature insulated crocodile clips
supplied with covers. Solder termination
complete with cable grip. Overall length 33mm.
Code Colour 1+ 25+ 100+
CN2973 Biack 9p 006 0.045

CN2974 Bue  9p 006 0045
CN2975 Green 9p 0.06 0.045
CN2976  Red 9% 006 0045

CN2977 Whnite Sp 006 0.045
CN2978 Yellow 9p 006 0.045

Crocodile Lead Pack
CN3980 A set of ten leads 18 inches long in
five assorted colours, terminated at each end
with a vinyl covered crocodile clip. Ideal for use
as test clips. £2.20; 10+ 1.60; 50+ 1.20

Microminiature Probes
CN2982 Microminiature plunger action probes
suited to making contact with components on
high density PCB's including DIL packages.
Solder connection. Gold flashed contacts. Max
voltage BOV. Overall length 40mm. Available in
pairs of 1 red and 1 black. 60p; 25+ 042;
100+ 0.33
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FS2D630MA 630mA 28p 021 014
ﬁ::w_qﬁ FS2D750MA 750mA 28p 021 014
FS2D8OOMA 800mA 28p 021 014
FS2D1A 1A 28p 021 014
5 FS2D1A26 126A 28p 021 0.14
20mm Antisurge FS2D1A5  16A -28p 021 014
Code Type 1+ 10+ 100+ FS2D2A 2A 28p - 021 014
FS2B32MA 32mA 60p 045 030 FS2D2A5 25A 28p 021 014
FS2B63MA 63mA 37p 023 015 FS2D3A 3A 28p 021 014
- FS2BBOMA 80mA 37p 023 015 FS2D4A aA 28p 021 014
Multimeter Test Leads FS2B10OMA 100mA 26p 015 010 FS2D5A BA 28p 021 014
CN3984 Multimeter test leads to suit our range FS2B12BMA 126mA 26p 015 010 FS2D10A 10A 28p 021 014
of multimeters Leads are of fully moulded FS2B160MA 160mA 18p 011 009 FS2D13A 13A 28p 021 014
construction and incorporate right ~angle 4mm FS2B260MA 250mA 18p 011 009
plugs for ease of use Overall length 1M FS2B316MA 315mA 18p 011 009
Supplied as a par of leads; one red and one FS2B400MA 400mA  18p 1 009 L
black £1.99; 10+ 143, 50+ 116 FS2B500MA 50OmA 18p 011 009 'mcn -no‘ g
FS2B630MA 630mA 18p O.11 . 009 h BS 1362
FS2BSOOMA 8004 18p 011 009 G
FS2B1A 1A 18 011 009
' ' ggamzs 1.25A 1gp 8.1 1 009
‘ ; _ B1AG 16A 18 011 009 -
< « o FS2B2A  2A 18 011 009 25mm (1) Plug T°P
FS2B2A5 25A 18p 011 009 Code Tyos 1+ 100+
g o FS2B3A16 3154 18p O11 o.gg ,53232 23: :gp gg 8&
rimp Connectors FS2B4A 4A 18p 011 O P . .
Red sieeve (for cable up to 165mn dia), crimp FS2B5A  BA 18 011 009 fReseh. SA 19O 008
connection supplied in packs of 10. 100, or FS2B6A3 6.3A 18p 011 009 FS2E10A 10A 16p Ci2 Q08
1000 FS2B8A 8A 18p 011 009 FS2E13A 13A 16p 012 008
FS2B10A  10A 18p 011 009
Code Type Pk of 100 1k
10 N
CN2990 Male bullet 80p 004 003
CN2991 Female bullet ~ 80p 004 003 -
CN2992 Plain 025" blade 80p 004 003 %
CN2993 Insulated 025 L
receptacle 80p 0032 0026
32mm Quickblow 20mm PCB Fuse Clip
Code Type 1+ 10+ 100+ FS2010 Tin plated PCB mounting fuse clips for
FS2C60MA 60mA 18p 012 007 use with 20x5mm fuses Each clip has two

FS2C100MA 100mA 9p 006 003 mounting legs to suit mounting on O.Tin pitch

FS2C150MA 150mA 9p 006 003 board. Clips are rated at 6A Price/paic 8p;

FS2C200MA 200mA 9p 006 003 25+ 006; 100+ 004

’ FS2C250MA 260mA 9p 006 003

FS2C350MA 350mA 9p 006 003

ﬁ FS2C500MA 500mA 9p 006 003
FS2C600MA 600mA 9p 006 003 - .

FS2C630MA 630mA 9p 006 003

FS2C750MA 750mA 9p 006 003

20mm Quickblow FS2C800MA 800mA 9p 006 003
Code Type 1+ 10+ 100+ FS2C1A 1A 9 006 003

FS2A63MA 63mA 18p 012 007 FS2C1A25 1264 9p 006 003

FS2A100MA 100mA 9p 006 003 FS2C1A5 154 9 006 008 Finger Release 20mm
FS2C2A 2A 8 006 003
FS2A125MA 125mA S9p 006 003 <5y
FS2C2A5 25A 8p 008 003 Fuseholder
FS2A160MA 160mA 9p 006 003 ‘
A20 FS2C3A 3A Sp 006 003 FS2020 Low cost panel miounting 20mm finger
FS2A200MA 200mA 9p 006 003 cost ps
>t FS2C4A 4A 9% 006 003 release fuseholder with knurled cap moulded in
FS2A250MA 250mA 9p 006 003 S|
FS2A316MA 316mA 9p 008 003 FS2C7A5 . 75A | 9p 006 003 [
FS2A400MA 400mA 9p 006 003 s ; ; screwdriver/coin slot is also incorporated in the
FS2C10A 10A 9p 006 003 fuse cap. Maximum) fuse rating 6.3A 250V AC
FS2A500MA 500mA 9p 006 003
, . FS2C13A 13A 9 006 003 .38p; 25+ 029; 100+ 023
FS2A600MA 600mA 9p 006 003 ,
FS2C15A 154  9p° 008 003
FS2A630MA 630mA 9p 008 003 FS2620A 204 9 006 003
FS2AB00MA 800mA Sp 006 003 ! !
FS2A1A 1A 9p 006 003
FS2A1A25 125A 9p 006 003
FS2A1A5  15A 9p 006 003
FS2A1A6 164 9 006 003
FS2A2A 2A 9 006 003
FS2A2A5 25A 9 008 003 '
FS2A3A 3A 9p 006 003 32mm Antisurge : J
FS2A3A15 315A 9p 006 003
FS2A3A5 35A 9p 008 003 Code Type 1+ 10+ 100+ Low Profile 20mm
FS2A4A 4A g9p 006 003 FS2D50MA 50mA 40p 030 020 Fuseholder
FS2A5A BA 9 006 003 FS2D100MA 100mA 28p 021 0.14 FS2030 A high quaity low profle panel
FS2AB6A3 6.3A 9% 006 003 FS2D150MA 150mA 28p 021 014 mounting 20mm screwdriver release fusaholder
FS2A7A5 75A 9 006 003 FS2D200MA 200mA 28p 021 O0:14 mouded in ‘black self  extinguishing
FS2A10A 10A 9 006 003 FS2D250MA 250mA 28p 021 014 polycarbonate rate at UL94V-1. Requires a flat
FS2A13A  13A 9 0068 003 FS2D350MA 350mA 28p 021 0.14 blade screwdriver to open fuse cap. A D'
FS2A15A  15A 9p 008 003 FS2DS00MA 500mA 28p 021 0.14 $haped cutout prevents rotation. Maximum fuse
FS2A20A  20A 9p 006 003 FS2D60OMA 600mA 28p 021 '©.14 rating 6.3A. 66p; 25+ 045° 100+ 0.36
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Finger Release 1%xX”

Fuseholder

FS2040 A pane! mounting 1™ finger release
fusehoider moulded in phenolic resin. Maximum
fuse rating 10A 250V AC. 55p; 25+ 0.45; 100+
036

Bayonet 1% In-line

Fuseholder

FS2050 A nylon moulded bayonet action plug
and socket style fuseholder suitable for 14 x %~
fuses. Rated at 10A. Not recommended for use
in circuits above 5OV Overall length 60mm,
156mm diameter. 15p; 25+ 0.10; 100+ 0.08

HARDWARE

23mm Aluminium Inlay

Control Knobs

Matched 23mm diameter black control knobs
with spun aluminium kit and inlay Available
calibrated 1 to 10 or with arrow indication.
Depth 14mm Grub screw for 0.25in diameter
spindles. :

Code Type 1+ 25+ 100+
HW2101 Arrow §6p 039 0.32
HW2102 Calibrated 55p 0.39 0.32

30mm Aluminium Inlay

Control Knobs

Matched 30mm diameter black control knobs
with spun aluminium skit and inlay Available
either calibrated 1 to 10 or with arrow
indication Depth 18mm. Grub screw for 0.25in
spindles.

Code Type 1+ 26+ 100+
HW2103 Arrow 85p 039 032

HW2104 Calibrated S5p 0.39 032

37mm Aluminium Inlay

Control Knobs

Matched 37mm diameter black control knobs
with spun aluminium skit and inlay. Available
either calibrated 1 to 10 or with arrow
indication. Depth 15mm. Grub screw fixing for
0.25in spindles.

Code Type 1+ 25+ 100+
HW2105 Arrow 62p 043 034
HW2106 Calibrated 62p 043 034

19mm Mixer Style Control
Knobs

A range of 19mm skirt diameter black control
knobs available with a wide variety of matching
coloured caps with marker line which push fit in
the knob. Knob bodies are available as push fit
onto Bmm splined shafts or grub screw fixing for
6mm shafts. A stylish. modem, unciuttered
control knob offering exceptional value.
Code Type 1+ 25+ 100+
HW2220 Knob body

{6mm push fit) 19p 013 010
HW2230 Knob body

{Bmm grub screw)65p 045 0.36

HW2310 Red cap 12p 007 0055

HW2320 Yellow cap 12p 007 0065

HW2330 Green cap 12p 007 0065

HW2340 Grey cap 12p 007 0055

HW2350 Blue cap 12p 007 0055

HW2360 Black cap 12p 007 0055
), .

Ribbed With Coloured Caps

Ribbed black plastic with coloured caps. Modem
styling. Grooved pointer. Caps are

interchangeable.

Diameter 13mm

Depth 15.6mm

Fitting Grub screw

Spindle dia 6.36mm

Code Type 1+ 25+ 100+

HW2410 Red cap 30p 020 016
HW2420 Yelowcap 30p 020 016
HW2430 Greencap 30p 020 016
HW2440 Blue cap 30p 020 016
HW2450 Black cap 30p 020 016

Black pointer Knob

HW2500 Black pointer knob with central
indicator line in white. Made from phenolic
plastic which is resistant to heat Grub screw
fixing for 0.25in spindles. 30p; 25+ 0.20; 100+
0.16

Nuts, Screws, Washers and Solder Tags
all supplied in Packs of 100

\‘\-/
Steel Nuts
Code Type Price
HW2680 2BA Steel Nuts £1.22
HW2685 4BA Steel Nuts 90p
HW2690 6BA Steel Nuts 82p
HW2695 8BA Steel Nuts £1.04

Steel Cheesehead Screws

Code Type Price

HW2605 2BA x 27 £3.20
HW2610 2BAx 17 £2.80
HW2615 2BA x &~ £2.20
HW2620 2BA x 4" £2.52
HW2625 4BA x 17 £2.06
HW2630 4BA x '4” £1.54
HW2635 4BA x 4~ £1.36
HW2640 6BA x 17 £1.90
HW2645 6BA x 4" £1.18
HW2650 6BA x 4~ £1.22
HW2655 8BA x 4~ £1.42
HW2660 8BA x 4° £1.24

Steel Plain Washers

HW2700 2BA 34p
HW270s 4BA 32p
HW2710 6BA 28p
HW2715 8BA 28p

Hot Tinned Brass Solder

Tags

HW2720 28A £1.44
HW2725 4BA £1.34
HW2730 6BA £1.34
HW2735 88A £1.45

Hardware Packs

Each pack contains 20 each screws. nuts.
washers and solder tags. alt in steel.

HW2740 2BA x 1° screws etc £1.00

HW2745 2BA x %" screws etc 90p
HW2750 2BA x 4" screws etc 95p
HW2755 4BA x 17 screws etc 80p
HW2760  4BA x 4~ screws etc 71p
HW2765 4BA x 4" screws etc 68p
HW2770 B6BA x 1" screws etc 75p
HW27756 6BA x %" screws etc 62p
HW2780 6BA x 4" screws etc 63p
HW2785 8BA x %" screws etc 70p
HW2790 8BA x 4" screws etc 64p
Feet

A range of self-adhesive cabinet feet in black
rubber

"X X |

Round Profile

Code Dia  Height Pk/10 100+ 1k+
HW2800 10mm 4mm 38p 0026 0019
HW2810 13mm 36mm 48p 0031 0024

Square Profile

Code Width Height Pk/10 100+ 1k+

HW2820 10mm 6Smm 48p 0031 0024
HW2830 125mm 5.7mm 52p 0034 0026
HW284020mm 8mm 92p 006 0046

Screw On Feet
Mouided with a 356mm mounting hole. Black or
grey finish. according to availability:

Code Dia Height Pk/10 100+
HW2850 155mm 10mm £1.40 009
HW2860 19mm 10mm £1.60 010
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Gears

A range of miniature gears to use with small
motors. Avallable in individual sizes or mixed
packs as shown. All have 1.9mm base for tight
fit onto 2mm spindle.

Code OD OD ID Pk 100+ 1k+
Teeth of 10

HW290016 9 - 28p 0016 0012
HW2910 32 16 6 37p 0021 0016
HW2920 42 22 6 48p 0027 0021
HW293060 31 6 67p 0038 0029
HW2940 30 16 55 37p 0021 0016
HW2950 42 22 55 48p 0027 0021

Miniature Worm Gears
Miniature worm gears for use with the above
gears.

Code Dia Length Pk/10 100+ 1k+

HW2960 6 6 32p 0018 0014
HW2970 6 10 44p 0025 0019
o
Steel Shaft

HW2980 Steel shaft for use with above worms
and gears, 2mm dia x 75mm long. Pack of 10
23p; 100+ 0.013; 1k+ 0.01

HW2985 Pack of 10 each of all listed items
above. Total 90 items. £2.95; 10+ 1.90

DC Motors

A range of 3 small motors operating on 15 to
45V with many applications including models,
robotics and educational demonstrations.

s - - q.
L+ W2 ¥

HW2990 30mm long x 20mm dia with flats on
both sides. Speed 14000 RPM at 3V
1=380mA. Stall torque 26g/cm. 40p; 25+ 0.30:
100+ 0.20

HW2992 30mm long x 24mm dia. Higher
torque than above. Speed 6.300 RPM at 3V.
1=110mA. Stall torque 44g/cm. 50p; 25+ 0.35:
100+ 0.25

HW2994 34mm long x 24mm dha. High torque
model. Speed 8.300 RPM at 3V: 1=170mA. Stall
torque 56g/cm. 60p; 25+ 0.40; 100+ 0.30

PRICES IN BOLD INCLUDE

OPTOELECTRONICS
=

Miniature 1.8mm LED

A range of miniature diodes diffused package of
18mm diameter suited to through-panel
applications. Cathode identified by shorter lead.

Package style 2. Kingbright L-1060 series.
Technical Specification

] Vi Vi V, ma View Wave
max typ max max | med angle length
fed 20mA 2V 26V &V 20 at 10mA 680

Amber 30mA 2V 25V SV 126 at 10mA- 626
Yelow 30mMA 21V 26V 5V B6Oat 10mA 30" 690

Green 30mA 22V 25V 6V 6 at 10mA 3:; 565
Code Type 1+ 100+ 1000+
OP2010 Red 13p 0081 0065
OP2020 Green 13p 0089 0077
OP2030 Amber 15p 0098 0078
OP2040 Yellow 15p 0098 0078

Miniature 3mm LED

A range of miniature 3mm round LEDs housed
in a diffused coloured package. A wide range of
colour options. Kingbright 1934 series. Package
style 7

Technical Specification

th vy \A vy, na View Wave

max  tp. max max | med angle length
Red 20mA 2V 28V 5V 5810mA 60" 626
Bightred 30mA 2v 26V 5V 50810mA 60° 625
Green 25mA 22v 26V 5V 32010mA 60" 565
Yeflow MA 21V 25V 5V  32@10mA 8D° 60
Avber  30mA 2V 2BV BV 50810mA 60" 625

Code  Type 1+ 100+ 1000+
OP2105 Red 10p 005 0035
OP2110 Bright Red- 10p 005 0035
OP2115 Green 12p 006 005
0P2120 Yellow 122p 006 005
OP2125 Amber  12p 006 005

Standard 5mm LED

A range of 5bmm LEDs suitable for PCB and
panel mounting applications. A wide range of
colour options available. Kingbright L-53 series.
Packaged style 8 Cathode identified by flat on

Technical Specification

( Vi MV lnt at View Wave
max  typ, max max | med angle length
Red 20mA L7V 2v 6V 32010mA 60 626

Bright Red 25mA 20V 25V &V 80810mA 60
Green 25mA 22v 26V 6V 32010mA 60" 566
Yelow 0MA 2.1V 25V SV 32810mA 60°
Amber - 30mA 20V 26V S5V 80@10mA 60°

Code Type 1+ 100+ 1000+
OP2205 Red 10p 005 00356
OP2210 BnaghtRed 10p 005 0035
OP2215 Green 12p 006 005
OP2220 Yellow 12p 006 005
OP2225 Amber 12p 006 005

Bi-colour 5mm LED
OP2250 Miniature bicolour 5mm LED
comprising two LEDs (red/green} connected in
inverse paraliel housed in a milky white package.
Applications include polanty indication. etc.
Package style 8A Kingbright L-57W series. 21p;
25+ 0.13; 100+ 0.1
Technical Specification
4 Vi V, V; ta Vew Weve
max wp. max max | med angle length
Red 30mA 2V 26V 5V 40820mA 600 626
Green 30MA 22V 25V 6BV 40820mA 60° 565

Tri-colour 5mm LED

OP2260 Miniature tri-colour 5mm LED housed
in a milky package. Both diodes {red/green} are
connected in a common cathode configuration
and by connecting both together a third colour
is obtained. Style 8b. Kingbright L-59W series.

25p; 26+ 0.18; 100+ 0.15
Technical Specification
4 v, % Va Int at View Wave
max typ. max max | med angle length
Red 30mA 2V 26V 6V  S0820mA 60 625
Green 30mA 22V 2BV 5V 70820mA 60 565

057

Flashing 5mm LED

A range of 5rmm LEDS in a diffused package.
with an inbuilt IC to provide a continuous flash at
a frequency of 3Hz Supply voltage 9 to 12V -
no series resistor required. ideal for use in
waming devices. alarms, etc. Kingbright L-56

series. Package style 8
Technical Specification
\A v, Va nt at View  Wave

max . max max | mcd angle length
Red BOmA S-12v 36V OBV 88V 120" 660
HE Red 50mA 9-12v 36V OBV B8ORSV 1200 626
Green  50mA 8-12v 36V O5V 32€8V 1200 565
Yelow BOmA 9-12v 35V Q6V 3209V 120 690

Code Type 1+ 25+ 100+
OP2300  Red 50p 038 030
OP2305  HE Red 70p 050 040
OP2310  Green 55p 041 033
OP2315  Yellow 70p 050 040

3mm and S5mm Panel Clips
3mm one part and 5mm two part panel clips to
suit above LEDs

Code Type 1+ 100+ 1000+
OP2350 3mm Sp 003 002
OP2360 5mm 6p 0.03 002

"

5mm Bezel Panel Clips
Attractive push fit panel clips for 5mm LEDs in
black nylon offering professional appearance at
low cost. Available in either recessed or
prominent position styles. Mounting hole is 8mm.
Code Type 1+ 100+ 1000+
OP2370 Prominent 14p 009 007
OP2380 Recessed 14p 009 007
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T GROUP OF PICTURES (12) T
SEQUENCE SEQUENCE
START END
CODE COOE

Fig. 4. A group of pictures.

number, are grouped together with appropriate identification
codes and timing marks to form a video sequence. The group is a
useful unit around which service identities can be determined and
this makes for greater ease of editing and switching.

Next, the similarity of adjacent pixels within a frame is ex-
amined and a code sent to denote how many pixels have the same
or very similar luminance and chrominance values. If, say, a
whole line of picture has a luminance value of 0-6, Cr of 2-2 and
Cb of 83, the process will say '"Line 78, Pixel 1, Y =0-6, Cr
=2-2, Cb =83, repeat 719 times"".

SPATIAL REDUNDANCY

The third stage in Fig. 2 is termed Spatial Redundancy and only
occurs within the boundaries of an individual frame. It is shown in
expanded detail in Fig. 5. The process contributes further to the
elimination of repetitive information. Further savings are made by
using short codes for frequently-used code sequences and for
timing and synchronising signals.

This is like the system used in Morse Code where the most
frequently used letters of the alphabet have the shortest codes, for
example ""E”" is simply a dot and **T’" is just one dash, whereas
“Z" is dah dah dit dit. In addition, large numbers of zeroes or
ones can be re-coded, for instance x zeroes followed by y ones can
be re-coded as (x, 0) (y, 1).

Large runs of zeroes are found at the end of data runs, and these
are given short codes to signify the end of a data run instead.
It all saves precious space, and the process is called Statistical
Redundancy.

The precise timings involved in television are an advantage
when it comes to assessing the motion of a group of pixels which
comprise part of a moving picture, for the accurate timing and
precise positional information allows predictions to be made
about blocks of pixels in motion. Macro-blocks are used for
motion prediction, and the speed and direction can be calculated
simply and a vector produced that describes the motion. The
values of Y, Cr and Cb in macro-blocks in identical positions in
successive frames can be compared and the differences used to
generate a shorter code.

COSINE TRANSFORMS

Up to this point, the redundancy process is reversible, nothing
of value has been lost. The next step in the sequence is a compli-
cated mathematical process known as Discrete Cosine Transform.
This is represented by stage four in Fig. 2, and expanded in Fig. 6.

The transformation is performed upon the numbers representing
the luminance and chrominance values in the pixels of an 8 X 8
block. It is a conversion of the values from a time domain to a
frequency domain.

It is somewhat akin to saying that a side of a square wave rises
in 25 nanoseconds and that, in frequency terms, is 10 megahertz.
This delivers a new set of whole numbers which are then quan-
tised. That is to say, the numbers are *“rounded up’* or *‘rounded
down'’ to the nearest step in a range of equal steps.

Supposing you have a set of steps that increment by 20 and you
have to fit 47 into it, the nearest step is 40, so 47 is quantised to
40. If the next number in the range is 77, that is quantised to 80.
The larger the steps (and the fewer), the

larger the errors are. With the same num-
bers and steps of 5, 47 would be quantised

PIXEL 1 ONE LINE = 720 PIXELS

to 45 and 77 to 75, so the closer the steps,

LUMINANCE = 0.8
Cr=22
Cob-83

LINE 78

INFORMATION DESCRIBES

ONE PIXEL

THE WHOLE OF LINE 78 IS
OF UNIFORM BRIGHTNESS
AND COLOUR

TO DESCRIBE LINE 78 THE
ENCODER SAYS "LINE 78,
PIXEL1.Y=08 CR=22,

CB = 8.3, REPEAT 719 TIMES®

the smaller the quantisation errors.

The quantisation process further reduces
the amount of data that needs to be sent
and in the MPEG encoder the quantisation
process is a variable one, as will be seen
later.

TRIPLE FRAMING

The MPEG process uses three types of
frame (see Fig. 7), / for Intraframe, P for
predicted frame, and B for bi-directional
frame. The | frames are reference frames,
they are not predicted or interpolated. An |
frame is inserted into a group of pictures
every twelfth spot, and serves to provide
a reference for decoding to commence
quickly — just under half a second. They

are not subjected to the high degree of
compression that B and P frames undergo.

Fig. 5. Spatial redundancy.
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The I frames allow channel surfers and
the casual viewers who dip into and out of

Evervday Practical Electronics, April 1997



X76X43X1

has the obliterated bits dispersed evenly throughout the byte. The
system is used on CD recordings.

The individual packets of audio, video and data of a single
service are strung together (Fig. 2, Variable Length Coding, stage
6) into a Packetised Elementary Stream, and into which are also
inserted timing marks, called Presentation Time Stamps, that are
used by the receiver to ensure that sound and picture are lip-
synchronised. This is necessary because of delays to the video
data in the many processes it has to undergo at the sending and
receiving ends, particularly when any form of scrambling is also
employed.

viewing 1o get a picture almost instantly. In a twelve frame se-
quence, frames 3, 6, and 9 are predicted from the previous I frame
with reference to the next I frame, and frames 1, 2,4, 5,7, 8, 10 and
11 are B frames; B is for Bi-directional because they are derived
from I and P frames or P and P frames by interpolation. Again,
much of the video data is carried over from the previous frame with
changes signalled only, and often using abbreviated codes.

A full specification receiver would have enough memory as-
sociated with the MPEG2 decoder stage to store all three types of
frame, but perfectly acceptable performance is achieved using only
enough memory for two frames, I and P, and deriving the B frames
in the receiver by processing.

Restored sequence:

The data stream still has a variable bit-
rate, and at this point it is passed into a
Buffer stage (Fig. 2 stage 7) before the
final multiplexing with other services. For
this final stage, the data rate needs to be
constant.

DATA RATE CONTROL

When the MPEG2 encoder encounters
fast-changing and high-detail pictures, the
data rate will be high to enable faithful
re-creation of the pictures at the receiver.
Because of this, there are occasions when
the Buffer overflows because the incom-
ing data is too great. When this occurs,
the Data Rate Control between the Buffer
and Quantisation stages (see Fig. 2 again),
slows down the data rate by adjusting the
quantisation process to a smaller num-
ber of steps with a greater gap between
them. This reduction in performance is
temporary and only finicky viewers will
notice the passing degradation of picture-
quality.

The elementary stream is now inter-
woven with elementary streams of other
services into a final main stream called
the Transport Packet Stream (see Fig. 8).
Packets of audio, packets of video and
packets of data are woven into one main
stream in a random manner. The random
nature of the interleaving, or multiplexing
to give it the proper technical term, does
not matter, for each packet carries an iden-
tification tag called Program Specific In-
formation.

PSI allows the de-multiplexer in the
receiver to sort out the packets into the
separate services, as well as carrying infor-
mation about the type of scrambling used,
to what network the service belongs, and the Presentation Time
Stamps.

There is a now a stream of packets of data from up to, say,
four services multiplexed together. The Transport Stream will
resemble the diagram of Fig. 9. This is the final form of the digital
television bit-stream and it is passed to the transmitter as such.

MODULATION CHOICE

The final problem is the choice of modulation for the transmis-
sion, and for Satellite TV the choice is Quadrature Phase-Shift
Keying, **QPSK"". Fig. 10 explains this better than many words.
QPSK uses two carriers of the same frequency, but the phase of
one carrier, unmodulated, lags the other unmodulated carrier by
90 degrees. Four differing pairs of bits may be signalled by shift-
ing the phase of each carrier by 90 degrees, or multiples of it.
QPSK is used for NICAM TV sound.
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Fig. 6. Quantisation.

FORWARD PREDICTION

o
20 | 53
e ] v w< [ >

3 INTERPOLATION L

INTERPOLATION INTERPOLATION INTERPOLATION

P FRAMES PRODUCED BY FORWARD PREDICTION FROM ONE | FRAME TO THE NEXT.
B FRAMES PRODUCED BY INTERPOLATION BETWEEN | AND P OR P AND P FRAMES.
| FRAMES ARE NOT PREDICTED AND ARE "REFERENCE® FRAMES

Fig. 7. MPEG frames.
PACKET ASSEMBLY

Compression of data has now passed the point of no return in
the coding process. At this point in the proceedings the video data
is assembled into packets, each data packet being a total of 204
bytes long, the construction of which is shown in Fig. 7.

At the head of the packet is a single byte sync word, usually
hexadecimal 47 (47h). Then follow 187 bytes of data comprising
the video or audio or accompanying data for a single service. At
the tail end of the packet is a 16-byte checksum for use by the
error correction system in the receiver. The 16-byte checksum at
the end of each packet is used to determine its validity and, to
aid error-correction, the data is passed through a Reed-Solomon
cross-indexing system. This re-arranges the bits in each byte of
data in the following fashion:

Bit Number: 87654321
Re-arranged as: 71452863

by the Reed-Solomon system.
This re-arrangement means that if a block
of bits is obliterated by interference, for in-

187 BYTES DATA

==

16

. . . BYTES
stance, the block is broken-up by restoring
the bit-sequence to its original order, enabling X T
the error-correction circuitry to operate more SenIE T PACKET IDENTIFICATION DATA CHECKSUM
efficiently, e.g.: woRp  (VARIABLE SIZE) el
(am0) CORRECTION

Bit sequence: 714XXX63

received with 3 bits obliterated
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PID = PACKET IDENTIFICATION DATA V = VIDEQ A = AUDIO

Fig. 9. Transport stream.

D = DATA

For Terrestrial Television on UHF, the choice is likely to be
Orthagonal Frequency Division Multiplex, a very rugged trans-
mission method ideally suited for the purpose. For Cable TV
operators, the system will probably be Quadrature Amplitude
Modulation. For all broadcasters, the coming of digital will be a
godsend. For the Satellite broadcaster, the possibility of putting
four good-quality transmissions on one transponder means cutting
his transmission costs to a quarter of those currently incurred for
analogue transmission, and the freeing-up of spectrum space will
mean lower pressure on it as more would-be broadcasters clamour
to go on the air.

Digital terrestrial transmissions would also be very cost-effec-
tive, since all four programmes we have at the moment could be
broadcast on one frequency at one-tenth of the power currently
used for one channel. Accountants and Greens would smile
again.

Even for the Cable TV operator the way forward is digital, the
ability to quadruple the current programme capacity of a network
without new cables is almost unreal. The biggest nightmare for a
cable operator is to have to replace the cable, there's so much of it
and some is in places where it is difficult to access without in-
curring the wrath of road-users, pedestrians, local councils and
home-owners.

The network equipment may need some improvement, but that
is generally placed in accessible locations because it has to be
serviced every now and then. So, the future is digital and it is
coming fast. The advantages for the broadcasters are so great
that it is they who will power the march towards totally digital
broadcasting.

VIEWING CHOICE

What about the viewer? Digital broadcasting will allow the
viewer more choice and a range of very different offerings to
those enjoyed currently. In sport, four services on one carrier
could be used, one for each camera at a sporting event, such as a
tennis match or a football match. The cameras could be placed at
the four corners of the stadium and give a choice of view selec-
table by the viewer at home or the receiver could display all four
angles at once by splitting the screen into four.

Interactive TV is a distinct possibility, and the inclusion of a
modem into the receiver would permit a return path via the local
telephone network. You could even vote by this method. be it for
Miss Wapping 1999 or the next parliamentary representative for
your constituency! *‘Fine’", you say. ‘‘but what about the picture
quality?"”

Digital TV is capable of superb studio quality pictures. To
transmit these the bit-rate would be between 10 and 15Mbit/s.
This would deliver a quality little different from that seen on a
studio monitor. More channels on the same carrier would mean
lower quality, down to VHS home video standard ~ but, of course,
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Fig. 11. Digital satellite receiver.
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without dropouts and jitter. The bit-rate for this type of service
would be 5Mbit/s and under, and possibly eight services could be
squeezed into one carrier.

The problem with the lower bit-rates comes with total changes
of scene and with fast-moving pictures with lots of fine detail.
These situations require tast bit-rates and to accommodate them
the quantisation process would be made “‘coarser’”, so that a
temporary reduction in the definition would result. Viewers would
have to know what to expect from a service by way of quality
being traded for quantity.

DIGITAL SATELLITES

The Digital Satellite Receiver, a block diagram for which is in
Fig. 11, is a totally new concept. The *‘front end™” will vary
according to the type of transmission, Satellite, Terrestrial or
Cable, but the remainder will be the same as long as MPEG
standards are used.

The transmission is demodulated in the front-end. and the data
stream is error-corrected. From the error correction circuit, the
data passes to the ‘"Transport Demultiplexer™” chip, a massive
slab of epoxy borne on 160 pins. The Transport Demultiplexer
chip recognises the various services and sorts them into separate
streams, and separates the audio, video and supervisory data in
each stream.

Audio data is demodulated in another monster i.c., converted to
analogue form and passed to the auxiliary audio sockets and to the
UHF modulator. The Presentation Time Stamps present in the
audio packets are used to ensure tight synchronism between the

picture and sound. A memory associated with the audio processor
can delay the sound for up to one second.

Video data is processed in another LSI chip of many pins, the
recovered data being used to build up the television picture in
memory betore it is read out, converted to analogue form and sent
to the TV display section. A Satellite receiver will possibly con-
vert the TV signal into the current PAL standard at the outset and
employ a modulator to give the usual UHF output, but Composite
Video, S-VHS and R-G-B outputs are all feasible.

THE FUTURE

Of course, many programmes will be scrambled to extract tolls
for the pleasure of viewing the service — even the advertisements
— as is the current practice! The descrambling process introduces a
further delay to the complex video processing already encoun-
tered in the path through the receiver. This is the reason for the
existence of the Presentation Time Stamps. Additional features
are likely to be a data connector tor accessing by a computer the
on-board processors for diagnostic purposes or for re-program-
ming the memories when system operating parameters require an
up-date.

The provision of an MPEG2 data output is also likely, allowing
the home computer to capture video ‘"bites’’. The coming of
digital broadcasting heralds interesting opportunities in the serv-
ice and repair trade, though the feasibility of home construc-
tion recedes further with the degree of sophistication used in the
design and construction of such circuitry.

Like it or not, Digital TV Broadcasting is the future!

with John Becker

418MHz Remote Control System

The transmitter and receiver modules for
the 418MHz Remote Control System are
available from Radio-Tech Ltd. (& 07992
576107). This well-respected EPE advertiser
stocks the TXM-418-A transmitter and the
SILRX-418-A receiver, and is offering them as
a pair for the special price of £29.95,
including VAT and P&P.

They are also offering the HT-12E serial
encoder and the HT-12F serial decoder at
only £2 for the pair, inclusive. Brian Back of
Radio-Tech says that these special offers
save you over 40% on the normal list price.
All the other components should be avail-
able from your normal stockists.

MIDI MATRIX

Because the power supply module for
the MIDI Matrix has to be compatible with
the author’s p.c.b. design, it recommended
that it should be bought from Electromail
(B 01536 204555), as part number 591-809.
Although the rotary switches are shown in
the circuit diagram as 1-pole 6-way types,
you will find that you have to buy 2-pole
6-way and ignore the unused tags; they
must be break-before-make types.

The 19-inch rack mounting case has a
front panel measuring 483mm x 44mm
and internal measurements of 432mm x
40mm x 293mm. It should be available
from any supplier specialising in this type
of enclosure, including Maplin (& 01702
554000) and Electromail.

Opto-isolators 6N138 or 6N139 may not be
commonly available from your local stockists
but Electromail has both and Maplin stocks
the 6N139 {look under Optoelectronics).

PUPPY PUDDLE PROBE

Well, it's a mixture of electronics and
plumbing for the Puppy Puddle Probe (curious
how the two technologies seem to mix in
some EPE projects)! The electronic parts are
all common-or-garden varieties and should be
available from almost any component stock-
ist. Most of the Probe bits will be found at any
of the DIY-chain superstores, though you will
have to nip into Halfords if you want the
handlebar grip.

PIC-AGORAS

There is only one source for the FGM-3
magnetic sensor: direct from the manufac-
turer, Speake & Co Ltd (2 0873 811281).

They are selling them at £14 each, plus VAT.
You might also be interested to receive their
general catalogue of sensors; ask them for
one. If you want to write to them, they are at
Elvicta Estate, Crickhowell, Powys, NP8 1DF.

Although not a specialised product,
the 8-character 2-line lc.d. module is
not stocked by all the usual suppliers.
Electromail stock the full-price ones, but you
may find, though, that by shopping around
“surplus’”’ suppliers, you can pickup a
bargain of the right type and at a much lower
price; it must be HD44780-compatible.

Fully-programmed  PIC16C84 micro-
controllers are available from Magenta
(B 01283 565435) at £15.00 each inclusive of
VAT, etc. (Thankyou Magenta). You will need
to program in your own wheel size, however,
as discussed in the text next month.

If you have TASM-compatible PIC-pro-
gramming facilities, you can, of course,
program your own chip. The software is
available either on disk from the EPE offices
(see PCB Service page), or from our Web
site (see also Net Work page).

PRINTED CIRCUIT BOARDS

PC.B.s for all this month's projects are,
naturally, available from the EPE PCB Serv-
ice, to which page you are referred!

Best wishes from John Becker; Dave will
be back next month.

PS. Always mention EPE when ordering
parts for our projects {and at all other times
100, if you would please!).

| READOUT |

John Becker eddresses some of
the other points you reise in your
letters snd phone cells.

SURPLUS BARGAINS
Dear EPE

I write to congratulate you on your Feb "97
issue. The feature on using intelligent l.c.d.s. was
the key article for me. It also raised the ques-
tion of obtaining surplus components at bargain
prices. With so many bargains currently avail-
able, could you, perhaps, publish designs that are
based upon them? I'd love to see a regular page
(or more!) devoted to them.

Dave Jones, Llanelli

Often the problem with surplus items is that
the supply is limited and by the time we have a

project designed and published (remember that
we have a *lead-time’” which can run o several
months). stocks of the surplus item on which it is
based could well have become exhausted

However, in instances where a surplus item
is also readily available as a full-price product.
then the situation becomes more feasible. as it is
with the Le.d. article you refer 1o. We'll keep your
thoughis in mind

SOURCING VALVES
Dear EPE
Would you know the address of the Mullard
Valve company. or any other valve company? |
need some technical data on EL34, EL84. ECCR3
and ECC8S. etc
Sean Brennan, Co. Cork.

Mullard were absorbed by Philips many vears
ago and no longer make these valves. Some com-
panies still in existence who do handle valves
are
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Colomor Electronics, 170 Goldhawk Road,
London W12 8HJ. Tel: 0181 743 0899. Com-
pelec, 14 Constable Road. St Ives, Huntingdon,
Cambs. Tel: 01480 300819. Hesing Technology.
Cromwell Chambers, 8 St Johns Street, Hun-
tingdon. Cambs. PEI8 6DD. Tel: 01480 433156
J. Birkett, 25 The Strait, Lincoln, LN2 1JF.
Tel: 01522 520767. P.V. Tubes. 104 Abbey
Street. Accrington. Lancs, BBS 1EE. Tel: 01254
236521,

Your local reference library.may also be able
to obtain a copy of AN. Ball's Radio Valve and
Transistor Data, which used to be published by
lliffe. | haven't seen a new edition for many
vears, but | always used to find it invaluable in
those davs when | practically heated the entire
house with disposable valve heater energy! The
last copy | have is the 9ih edition of 1970.
Libraries might be able 10 help gel you a
reference copy if you ask nicely.

Browsing through magaczine classified ads
might also prove fruitful. JB
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Accurate Minutes
Timer - (or UNCE!

FTER building an Ultra-Violet Light Box
for producing p.c.b.s, a timer circuit was
required which would operate the tubes for
a pre-determined time. The circuit diagram
shown in Fig. | was designed to produce ac-

Our regular round-up of readers’ own circuits. We pay between £10 and £50
for all material published, depending on length and technical merit. We're
looking for novel applications and circuit tips, not simply mechanical or
electrical ideas. Ideas must be the reader’s own work and not have been
submitted for publication elsewhere. The circuits shown have NOT been
proven by us. Ingenuity Unlimited is open to ALL abilities, but items for

consideration in this column should

with a brief circuit description (between 100 and 500 words) and full circuit
diagram showing all relevant component values. Please draw all circuit
schematics as clearly as possible.

Send your circuit ideas to: Alan Winstanley, Ingenuity Unlimited, Wimborne
Publishing Ltd., Allen House, East Borough, Wimborne, Dorset BH21 1PF.
They could earn you some real cash!

stepped down by transformer T1, rectified
before resistors R1/R2 feed the rectified sig-
nal to ICla. The output of this is a 100Hz
squarewave which is used to clock the binary
ripple counter IC2 at pin 10.

The counter output is decoded by 1C3a
and IC3b such that one pulse is generated
every minute. This pulse then clocks two ring

preferably be typed or word-processed,

All the counters are disabled until Start
switch S1 is closed, which sets the latch.
With the latch set, transistor TRI tums on
which activates a power relay RLA. This is
used to switch the load. When the counter
reaches the required time, the output is in-
verted by IC1d to reset the latch and switch
the unit off.

curate periods of between | to 12 minutes, counters (IC4, IC5) which are wired in series. Duncan Boyd,
and could also be used as a darkroom timer The appropriate time is selected via the 12- Blackburn,
or similar. pole rotary switch S2. Gates IC1b and IClc West Lothian.
The circuit uses the SOHz mains frequency form an SR latch and provides a power-on
for its reference clock. The mains supply is reset.
P + 5v
0
6 2 | -
5 3 1 E
4 4 IC5 3
2.5 L |‘%32b wira 9 0 312
12 O 10
14 11 -} - ',_/De s2
15 12 fp = P7
Tatas ? 965
s o P,
7
103‘“0 4
| i va  p—1
t‘J Ré
zzo..T K7
‘ » ov
+5v -
s 2,., é RE Code Switch - ©
10k < 10k
p wo .
foiel ALTHOUGH developed originally for a car
IC1d alarm project, the simple but elegant
w2 s Code Switch circuit diagram shown in Fig. 2
3y 1Ne14 could be utilised in a house alarm, security
4 « ¥ Va2 lock or similar. The circuit uses only one

D
S1

Fig. 1. Circuit diagram for the Accurate Minutes Timer.
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logic device together with a matrix keypad.
The buttons on the keypad can be hard-wired
to produce any desired combination.

The logic gates, ICla to ICld, with the
diodes (D1 to D4) are configured as a simple
cascaded latch circuit. Four switches are
selected from the matrix — shown as S1 to S4
in the circuit — and all remaining switches
(S5 etc.) on the matrix are wired in parallel,
to act as ‘‘reset’’ switches.
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Fig. 2. The simple, but logical, circuit diagram for a coded-switch.

In this configuration the output can only
go to logic 1 when switches S1 to S4 are
closed in sequence. Any other combination
will reset the circuit.

The Code Switch can operate from 5V to

15V d.c. and the output can be used to drive a
relay or similar, via a buffer if necessary.

Duncan Boyd,

Blackburn,

West Lothian.

Inquizitor Quiz Master

THE circuit depicted in Fig. 3 is an
electronic **Quiz Master’’ which will
determine who is the first to press a button in
response to a question. Three contestants
each have a pushswitch (S1 to S3) whilst the
referee holds the ‘*Reset’’ button S4. Closing
S4 resets the flip-flops IC1a, IC1b and IC2a.
The pushswitches S1 to S3 are connected
to the respective data (D) pins of each 4013
flip-flop, and one of three inputs of a 4075
triple-input OR gate (IC3). Each flip-flop
drives an l.e.d. directly. When a contestant
presses his/ her button, the corresponding D

IC2b, whose Q2 output (pin 1) goes high.

Thus a rising edge is sent to the clock
inputs of the other three 4013 flip-flops, caus-
ing the data at their respective D inputs to
be written to the outputs - a logic | to
the winning flip-flop, and logic 0 to the
other two. This means that the ‘‘successful’’
contestant will light their l.e.d. first, and if
any other user presses their button, clocking
of the flip-flops is disabled because pin 1
of IC2b is already high. No further button
presses will be acknowledged until the circuit
is reset at 84. IC4 is a 555-based oscillator
which will also sound via LS1 whenever a
button is pressed.

Fuse Tester -

A very simple but useful tester for check-
ing cartridge fuses, is shown in Fig. 4. It
uses a tri-colour l.e.d. D1 to provide GO-NO-
GO indication of a fuse's condition. When S1
is closed, the red l.e.d. will illuminate via R1
but if an intact fuse is placed across the touch
contacts then the green le.d. chip will also
glow, providing a yellow display.

The circuit can be hard-wired in a small
plastic box with enough space to accom-
modate a PP3 battery for Bl. A Smm tri-
colour l.e.d. was utilised for DI.

Mark McGuinness,
Clondalkin,
Dublin,
Ireland.
i ol
O O
PRESS
10
o e TEST
Lt
-
oaouca ﬂ&”&é w_t
TEST p—
a QI -
! = | mecowovn
RED GREEN LED.
|

Fig. 4. There’s no fuss with this fuse
tester.

BE INTERACTIVE!

I U is your forum where you
can offer other readers the
benefits of your Ingenuity.
Share those ideas and earn

input to the flip-flop goes high. Therefore the David Liddament, |
OR gate output also goes high. This is wired Caversham, some cash!
to the SET (pin 6) pin of a fourth flip-flop Reading.
o - .
+910 12V
1 PLAYER O PLAYER l’ . o
|-|o s e |-|o = THREE |-|0 = |-|o = - o0
4 |s
1 10 1" 1 14 RST +vad DiS 7
5 9 CL1 RSTY CL1 RST1 Q2  +Vad
1% 1Cia ' ic1b D1 iC2a RST2 IC2b IC4 e é
4013 4013 4013 4013 555 1004
Q2 S2 Vs [o]] S1 o)) S2 Ct2 D2 Vss ™A ]
1|6 |7 [E] 8 13 18 13 |5 |7
* ] FLi o
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Fig. 3. Be master of the Inquisition with this Quizzical circuit diagram.
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Constructional Project ———

PUPPY

PUDDLE

PROBE

DAVID SMITH -

Treasure hunting takes on
a new meaning with this
“easy-build’’ detector.

HAT'S got four legs, two eyes,
resembles a bag of fluff. and
leaks? That’s right — a puppy.

With springtime just about to arrive, many
people will be contemplating the purchase
of just such a quadruped to take **walkies'".

However, it could be but a few hours
before cries of ‘*Ahh, isn’t he a cute little
bundle’’, change to **where is he/she and
why hasn’t it **asked’’ to go out for the
last few hours?’’ If the puppy has been
true to form, it will have delivered a little
*present’ somewhere for his loving owners
to discover!

The only way of finding this near in-
visible wet spot before it does any damage,
is to place ones hand onto the carpet (palm
down of course), and progress in a for-
ward direction across the carpet making
wide sweeping motions of a type not un-
like those of a mine sweeper in a war zone.
Then, on the cry of ‘*Argghh!"", you will
have detected the infamous wet patch.

Alternatively, you could build the Puppy
Puddie Probe described here. This does the
job of finding those nasty little puddles for
you. The actual probe consists
of a pair of contacts, mounted
at one end of a tube, which,
when in contact with moisture,
will cause an electronic cir-
cuit (mounted further along the
tube inside a case) to trigger
an alarm - thus indicating the
presence of “’a liquid®".

CIRCUIT
DESCRIPTION

The complete circuit dia-
gram for the Puppy Puddle
Probe is shown in Fig. 1. The
purpose of the circuit is to
detect the presence of animal
urine on carpets or furniture,
and then to sound an alarm.

conductive surfaces (mirror screws), which
when bridged with moisture (urine), will
allow current to flow to the base (b) of
transistor TR1, a ZTXS500. This is a pnp
transistor which, in its normal quiescent
state, is biased in the off position i.e. it
does not conduct any current between its
collector (c) and emitter (e).

DETECTION

When moisture is detected, the resis-
tance between the two probe contacts
reduces to only a few kilohms, which
causes transistor TR1 to conduct and pass
current between its collector and emitter.
This current is then fed via resistor R2 to
the gate (g) terminal of thyristor CSRI,
turning it on. Current is then allowed to
flow to both the piezoelectric waming
device WDI and the l.e.d. (light emitting
diode) DI.

Once thyristor CSR1 has latched into
its conductive mode, the only way to re-
set the circuit, is to stop current pass-
ing between the anode (a) and cathode
(k) of the thyristor. This is accomplished

by simply switching off the battery sup-
ply. via switch S1, and then switching it
back on again in readiness for the next
*‘detection’”!

It was found on the prototype. that there
was insufficient current taken by the
piezoelectric sounder WD1 alone to cause
latch-up of the thyristor, so l.e.d. DI was
added to the circuit. This lLed. was
sufficient to cause a current of enough
magnitude to flow through CSK1 to latch it
into continuous conduction.

However, should you only require a
momentary switching action from the
thyristor, then you could try leaving the
l.e.d. out of circuit. There is no guarantee
that this mode of operation will work
successfully in every case, owing to
the wide electrical tolerances that some
electronic components possess.

The use of a capacitor Cl, effectively
situated between the long probe wire and
positive supply rail, prevents any spurious
triggering of the device due to external
interference.

BATTERY POWER

Power for the circuitry is derived from a
PP3 type battery which will offer many
hours of service due to the low quiescent
current of only <0-1mA being taken. Be-
cause of the relatively long time between
battery changes, careful con-
sideration should be given to
the fitting of a slightly more
expensive PP3 type battery that
would be less likely to leak.

CONSTRUCTION

Details of construction can
be divided into two parts;
these being the main control
box, including the printed cir-
cuit board (p.c.b.). and the
tubular assembly. Construc-
tion should start with the
p.c.b. and case preperation,
followed by the tubular and
probe assembly.

The printed circuit board
topside component layout,

lead-off wiring details and full

This is achieved by the
use of two, physically close
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Fig. 1. Complete circuit diagram for the Puppy Puddle Probe.

size underside copper foil
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master pattern for the Puppy Puddle
Probe are shown in Fig. 2. This board is
available from the EPE PCB Service.
code 145.

Assuming the recommended size case is
to be used, first check that the p.c.b. will
fit neatly inside the case. Next, commence
construction of the p.c.b. by soldering in
place the six lead-off solder pins, Fig. 2.
The only items not on the board are the
On/Off switch S1, le.d. DI, battery and
probe sensor.

The order in which the other com-
ponents are mounted on the p.c.b. is not
too critical, but it is advisable to fit the
resistors and capacitor first, then the
semiconductors and finally the sold-state
sounder WD1. Make sure you double-
check the pinouts of the transistor and
thyristor before soldering in place. Also,
check the polarity of the p.c.b.-mounting
buzzer before installing on the board.

Once all the components have been
mounted on the p.c.b. check for any **dry"”
solder joints or *‘bridges’* between copper

——

Toprose B,

tubular and probe assembly.

This will require the drilling of two
4mm holes side by side first of all. Next.
you will have to shape these two holes into
one oblong cutout by using a modelling
knife to cut away all the excess plastic.

Be careful not to cut away too much
plastic from around the holes. It's worth
carefully marking the rectangular shape of
the hole in pencil first and then cutting
precisely to those marks.

Fit the two plastic pipe clips to the
bottom of the box using countersunk bolts.
These clips enable the case to be fas-
tened securely onto the main pipe. Later,
when the box is finished, you can either
slide the clips onto the pipe from one
end during assembly, or alternatively. push
them gently onto the pipe.

The le.d. and miniature slider-switch
can now be mounted in position at one end
of the case. Use a plastic Smm l.e.d. clip to
mount DI1. Once the case preperation is
completed. this, together with the p.c.b.. is
also put aside awaiting completion of the

Dik ~lp—t—=0

-l

+v
(V1A §1) .,

D1a 4—3-1. c R
TR1{ o0

red

[ 145

Fig. 2. Circuit board component layout and foil master.

tracks. If everything seems in order, the
board should be put to one side and the
case preperation undertaken.

CONTROL BOX

We will now take a look at the con-
struction of the control box. This is a stan-
dard plastic case (size 124mm X 32mm X
30mm) which houses the p.c.b.. waming in-
dicator l.e.d. and battery. Everything will
fit neatly inside the specified box, but be
aware that there is no room for manoeuvre.

Accuracy is essential during construc-
tion. However, it’s worth the effort, as it
offers a very neat way of containing all the
electronics in a box that's only slightly
wider than the plastic piping itself, see
photographs.

One thing to remember though. is that
you will have to assemble the various
items in the correct order, otherwise you
will find it impossible to fit some of the
parts successfully.

Start by drilling all the necessary holes
in the base of the box, followed by those at
one end for the l.e.d. and on/off switch,
see Fig. 3. Although the Smm hole for the
l.e.d. is simple enough to drill, cutting out
the hole for the slider On/Off switch S, is
a little more tricky.

Everyday Practical Electronics, April 1997

COMPONENT S

Resistors
Ri 2k7 i /
R2 22012
s = J;P;LK
R4 3900 9
All resistors 0-6W 1% metal film
Capacitor
C1 01047 resin-diped ceramic
Semiconductors
D1 5mm red light emitting diode
CSR1 CP106D 400V 2A thyristor
TR1 ZTX500 pnp silicon
transistor
Miscellaneous
S sub-min. single-pole slide
switch
WD1 3V to 24V d.c. low-profile,

p.c.b.-mounting,
solid-state buzzer
Printed circuit board available from the

EPE PCB Service, code 145, plastic
box, size 124mm x 32mm x 30mm;
battery holder (PP3 type), with clips;
1-5m 4-core telephone cable (see text);
multristrand connecting wire; 12mm ('2")
threaded spacer (4 off); 4mm spacer
(2 off); solder pin (6 off}); solder etc.

HARDWARE

Two metres 16-5mm p.v.c. overfiow
pipe; 135 degree angle bend joint
(16:5mm overflow pipe joint); pipe clip
for fixing 16-:5mm overflow pipe (2 off);
T-joint (16:5mm overflow pipe joint),
p.v.c. cement; cycle handlebar grip;
small block of wood. 10mm x 15mm x
50mm; solder tags (2 off); mirror screws,
with caps (2 off); screws, nuts, bolts etc.

£12

Approx Cost
Guidance Only

excluding hardware

Printed circuit board wired into the nar-
row case (left).

Fig. 3. Alarm box layout and base drill-
ing details and dimensions.
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TUBULAR ASSEMBLY

We now move on to the tubular body
assembly, Fig. 4, and the sensor probe,
Fig. 5.

The white p.v.c. tubing can be bought
at most large DIY stores and is sold as
16-5mm overflow pipe. Unfortunately, this
is normally sold in minimum lengths of
two metres, which is somewhat longer
than you need for the project. However,
you may find a friendly DIY store manager
who would be willing to cut a piece to
length for you.

Regarding the dimensional lengths of
the two pipes for the handle and stem,
these are based on a person of average
height operating the probe. There is no
reason why the pipe could not be cut to
another size, perhaps even making it very
short so that a child could operate it for
him or herself. After all, the puppy has
probably been bought for them anyway
and giving them that extra little bit
of responsibility in hunting down their
puppy’s little ‘*mistakes’’, may help them
to realise the added responsibility one
undertakes when a new member of the
household arrives on the scene!

Referring to Fig. 4, cut the tubing to
length using a small hacksaw. Take care to
cut it squarely. Practice a few times if need
be on a short length of spare pipe. Clean
off any burred edges left by the hacksaw,
using either sandpaper or a small file.

There are two tubular lengths of pipe, a
shorter one of 130mm which forms the
hand grip, and a longer, 935mm length
which forms the main down-pole. Join
these two pieces together using a 135
degree pipe joint as shown.

This angular bend should give a nice
feel to the probe. Of course, a 90 degree
pipe joint could be used instead, but the 90
degree angle when tried on the prototype,
was found to be too severe for reliable and
comfortable operation.

DETECTOR PROBE

At the bottom end of the probe is the
detector assembly, see Fig. 5. This is made

V- S

Fig. 4. Tube assembly and case
mounting details.

up from a piece of p.v.c. pipe in the shape
of a letter **T"".

On the underside of this T-piece are two
mirror screws, situated in such a way that
they make contact with the carpet when
the probe assembly is held in a normal
upright position. The mirror screws them-
selves pass through the plastic pipe and
into a small piece of wood positioned
inside.

Each mirror screw also has a solder tag
situated between the screw head and the
pipe, onto which is soldered the two wires
which lead back to the alarm box. How-
ever, before fitting the T-joint permanently
to the main tube, thread the probe detector
cable down through the stem pipe work.

Start at the hole drilled a few inches
down from the top of the main pipe,
passing the cable out of the bottom of the
pipe and then through the T-joint. Allow
yourself a sufficient amount of slack

Alarm box ready to clip onto downpipe

before cutting the wire to length. Should
you then make a mistake whilst stripping
the cable in readiness for soldering (and
which of us hasn’t in the past?), then you
will have a little extra cable to play with.

On the prototype, 4-wire telephone
cable was used. This offers both a
lightweight and durable cable with the
added advantage of having two, spare,
unused+ wires should there ever be a
problem in the future. However, the type
of cable used is in no way critical to the
functionality of the circuit.

r~=-=—=—========- )
— . WNTERNAL WOODEN BLOCK . -——
] 7O HOLD MIRROR SCREWS :
i IS

we © Q u=
Components required to o D
make up the search head.
Fig. 5. Detector head assembly. [ Ty
(Top right) component parts, (right) T s ? e
T-piece bottom drilling details and (left) .,..]_ e T
assembled detector head. Note only two — -
wires of the four-core cable are used. — n——
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Once you are happy with the overall
length of the probe, pull apart the joints,
apply a little glue to them, and reassemble
them permanently, taking care to align all
the pieces straight and true.

Finally, fit a bicycle handlebar grip to
the top section of pipe. This will offer a
more comfortable grip whilst operating the
probe. It’s hard to say which type of grip
to buy for the best, as there are so many
variations from which to choose.

The ‘“puddle” detector is useful for
searching under chairs.

FINAL ASSEMBLY

When fitting the battery holder in place,
it should have two 4mm spacers fitted un-
derneath. This will enable it to clear one of
the two pipe clip fixing nuts see Fig. 3.

Next, fasten the four 12mm ('47),
threaded fixing pillars to the base of the
case, ready for the p.c.b., using short
screws. However, before fitting the p.c.b.
into the case, you will need to thread one
end of the probe cable in through the hole
especially made for it on the underside of
the case and wire it to the board.

Likewise, wire up the PP3 battery con-
nector and the wire leading from the On-
Off switch S1 to the solder pin designated
P5 on the p.c.b. Use heat shrink or PVC
sleeving over all the connections in order
to minimise the possibility of short circuits
occurring.

Finally, having fitted the p.c.b. into the
case, solder the l.e.d. leads directly onto
the pins marked P3 and P4 in Fig. 2,
taking care to observe the polarity of the
light emitting diode D1.

TESTING

Testing is quite straightforward really
and the circuit should work by simply
placing a dampened finger across the probe
tip. Once the circuit has triggered, switch
off and then on again to reset the device.

The ultimate test, of course, is to closely
follow your new pet around the house for a
while until the inevitable happens and then
try out the device for real!

Animal urine can be very damaging to
carpets and difficult to spot, especially

The alarm box clipped to the down-tube
and the p.c.b. removed from the case.

when the carpet is heavily patterned and
the urine has had a few minutes to soak in.
Also puppies are very clever at finding the
most inaccessible of spots to ‘‘operate’” in.

One thinks, for instance, of the areas
behind settees, and other heavy furniture.
It is in these awkward and most difficult
places to reach, that the Puppy Puddle
Probe comes into its own.

SEETRAX CAE RANGER pcB DEsIGN

WITH COOPER & CHYAN AUTOROUTER

RANGER2 + SPECCTRA £400.00 I

RANGER & SPECCTRA AUTOROUTER
Together giving the most cost effective
PCB design system on the market TODAY !
SEETRAX'S ease of use combined with
COOPER & CHYAN'S renowned gridiess

autorouter, at an outstanding price.

R2 Qutputs: 8/9 & 24 pin printers, HP
Desk & Laser Jet, Cannon Bubble Jet,

HP-GL, Gerber,

L

RANGER2 £150

Upto 8 pages of schematic linked to artwork
Gate & pin swapping - automatic back annotation
Copper flood fill, Power planes, Track necking,
Curved tracks, Clearance checking,
Simultaneous multi-layer auto-router

||__ RANGER2 UTlLlTE§ £250 J

COOPER & CHYAN SPECCTRA auto-router (SPI)
Gerber-in viewer, AutoCAD DXF in & out

UPGRADE YOUR PCB PACKAGE I

NC Drill, AutoCAD DXF
TO RANGER2  £60 |I

Demo Disk available at £5.00 +VAT

TRADE IN YOUR EXISTING PACKAGE TODAY
Seetrax CAE, Hinton Daubnay House, Broadway Lane, Lovedean, Hants, PO8 OSG
Call 01705 591037 or Fax 01705 599036 + VAT & PP All Trademarks Acknowledged
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FAX ON DEMAND
EVERYDAY
PRACGTICAL
ELEGTRONIGS

WHY WAIT?
We Give You The Fax!
Projects and Series
From Past Issues of EPE

AVAILABLE INSTANTLY!
24 HOURS A DAY!

AVE you ever wanted to get hold of a past project
Hor part of a Teach-In series fast? EPE ON FAX is
a service aimed at providing you with the article you
need, on-demand, seven days a week, 365 days a year,
24 hours a day.

All the projects and major series from the the April
’95 issue onwards have been stored on computer and
linked to a sophisticated selection system that uses
the latest voice and Fax technology. You can select the
article you require from a menu and have it down-
loaded to any UK Fax machine on demand.

The service will be constantly updated with new
material as each issue is published, thus providing a
live, instantly available, resource.

HOW TO USE EPE ON FAX

@® From your tone telephone or Fax machine call 0991 002
225, making sure that your handset is switched to "tone”.
You will then hear a series of messages, which will help to
guide you through the system.

® For a cc:fy of the index, which contains the article
numbers and the number of pages of each article, press '1”
when prompted.

@ To obtain a particular article, press 2" when prompted
and, when requested, enter the article number you want
from the keypad on your phone or Fax machine. The
system will then confirm your selection.

® When you have selected the document that you require,
you will then be prompted to enter the phone number of
the Fax machine you want the article or index sent to,
including the dialing code, finishing with the # key; the
system will then confirm the phone number. Ring off and
the Fax will automatically be sent to the given number.

HOW MUCH WILL IT COST?

EPE ON FAX service is a higher rate premium line phone
service. Calls cost £1.50 a minute. First time use should cost
no more than £3 per index or article. Subsequent use should
only be £1.50 per article. .

NOTE. Articles over six pages long are split in two, requir-
ing two calls. .

FURTHER INFORMATION

If you would like further information about how this project
was put together, ring Starcomm Limited on (0113) 294 0600.

TRY IT NOW!
CALL 0991 002 225
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2 METRE FM
RECEIVER

The Radio Amateur . .2

2 Metre band : 'kf',\ 7\('9 & *‘ﬁ "‘;‘)‘,‘o
from 144MHzto = 7 T one N t‘f“ Y
146MHz allows ‘oo (\ \PA
local amateursto )~ ET® /N N
keep in touch. JUANSO Q
Communicationis | ol Vs
either direct or via repeater ' — "~

stations located around the country. You
can listen in with this superhet design which
can be used in the car or from a mains

supply.
PIC-A-TUNER

There was a time when music tuning accuracy was at the mercy of
the individual’s ability to “know” pitch, either “recalled” from
memory, or imposed by a leading member of an orchestra - what
note he or she regarded as being right was right as far as that
group was concerned, it didn’t matter too much, provided they all
played the same tune on the same notes, whatever the absolute
frequency! The use of mechanical tuning forks helped to keep
things within a range of acceplability.

Electronics, however, has for many years allowed us to tune in
relation to an absolute standard frequency of 440Hz, known as
Concert A, all other notes being derived from that single
frequency. Even 25 years ago, constructional projects for music
tuners based on i.c.s were being published. But, sadly, some of
the chips which used to be available have disappeared (the good
old “AY” and "MK’ series, for example), and their passing is
grieved.

It’s PICs to the rescue, thqugh! With these simple but
sophisticated microcontrollers, it's comparatively
straightforward to produce an accurate tuner that listens to what
frequency you are playing and tells you how far you are from the
ideal note. It's especially easy to build one if someone else has
already worked out the software program - enter the
PIC-A-TUNER! It’s all there: electronics, liquid crystal display and
program. And, you've got a tactile keypad you can press for a
few “Functions” as well; we'll disclose those next month!

GREAT EXPERIMENTERS

This fascinating new series describes the work of the major
electrical and magnetic experimenters, the emphasis being on
the fact that experimentation was, and is, a necessary
requirement for the study of any science. The series covers the
work of such famous experimenters as Gilbert, Galvani, Volta,
Ampere, Ohm and Faraday efc.

[ EVERYDAY |
PRAGTIGAL
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DON’T MISS THIS ISSUE

MAY ISSUE ON SALE
FRIDAY, APRIL 4
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Constructional Project —

PIC-AGORAS
WHEEL/E

METER

JOHN BECKER

Flux-gate sensing and PIC
microcontrolling combine to
bring you the (hearly) ultimate
n wheeled-distance
measurement and display.

FGM-3 magnetic sensor, and the

author's desire to update an existing
6502-based bicycle computer, this design
offers the opportunity to measure the
distance covered by almost any wheeled
vehicle, from a golf trolley to a bicycle
and beyond. Wheel diameters up to about
three metres can be catered for (... want
to electronify your Penny-Farthing or
Traction Engine?) at speeds of up to about
100 m.p.h.

The controlling heart of the design is the
now-familiar PIC16C84 microcontrolier,
and its readout is on a readily available
intelligent liquid crystal display (l.c.d.).
Whilst the software is complex (though
that needn’t concern you), the design is
simple to build and install.

Wheel rotation sensing is done using a
magnetic field sensor in conjunction with a
small magnet. The sensor is attached to
the frame of the bike or other vehicle; the
magnet can be secured to any convenient
part of the wheel.

A further option is open to adventurous
experimenters — you could, perhaps, be
inspired to try modifing the design for use
with sail-boards and the like!

As to the Title? There’s a tale to tell, but
we’ll keep it short, at the end!

MAGNETIC SENSOR

Any type of magnetic sensor could have
been the starting point for the design.
All have their merits; all can have their
problems. When contemplating the design
of PIC-Agoras, though, it seemed an inter-
esting idea to use the new FGM-3 mag-
netic field sensor from Speake & Co.

Its response has proved to be excellent
and obviously has many other applications
in which it can be used. Its only problem

INSPIRED by the recently introduced
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in this application was the need to convert
the modulations of its frequency output to
decoded single pulises.

The FGM-3 device is a very high sen-
sitivity magnetic field sensor operating in
the =0-5 Oersted ( = 50 microtesla) range.
Its operation is based on the flux-gate prin-
ciple in which the strength of a magnetic
field determines the frequency response of
one or more coils.

Flux-gates are commonly found in the
miniature electronic compasses which are
now in widespread use amongst the small-
boat (and large) community. Go to any
yachting chandler and you will probably
see many examples.

In the past, flux-gates as ready-made
individual components have not been avail-

able to the hobbyist electronic market.
Regrettably, the precision with which the
coils need to be wound does not allow them
to be easily constructed in the average
workshop. Certainly not in the author’s, and
he’s tried! Thus it was with considerable
interest that the FGM-3 was received.

SELF-CONTAINED

This device requires no adjustment on
the part of the user. It is totally self-con-
tained. The induction coil and all the fre-
quency-generating electronics are enclosed
in a tube about 65mm long by 16mm in
diameter. The tube is transparent and looks
like glass. though scraping it reveals that it
is a plastic material. Its strength has not
been put to the test (!) but it is probably
wise to treat it with respect.

Three wires are the only connections
that need to be made. two for power at
5V (7V absolute maximum), and one for
the signal output. The output signal is a
robust SV rectangular pulse train whose
frequency varies inversely with the mag-
netic field strength detected (giving a pulse
period which is directly proportional to
the field strength). This signal is ideally

Completed Wheelie Meter with FGM-3 magnetic field sensor.
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suited to interfacing to a computer. or
microcontroller, or other digital electronic
circuit.

Typically, the frequency swing is from
50kHz to 120kHz for a field strength rang-
ing between *0-5 Oersted. You do not
need to be concerned about field strengths
in this application, however. Suffice to
say that the frequency swing caused by
moving a variety of small magnets past the
sensor at several tens of millimetres dis-
tance is very detectable.

The sensitivity of the FGM-3 is such
that even the earth’s magnetic field can be
detected, making the sensor usable
in electronic compass applications. Be
aware, though, that actually designing
an electronic compass involves good
knowledge of some quite high mathe-
matics and the use of a microcontroller or
similar which can cope with all the code
involved!

The scnsor’s temperature sensitivity is
excellent, at 0-003%/°C at 25°C.

The magnet chosen for use with the sen-
sor was a small disc type removed from
a plastic '‘fridge magnet’ that typically
holds kitchen notes to the side of a domes-
tic fridge.

SENSOR
INTERFACE CIRCUIT

First thoughts may suggest that since the
FGM-3 outputs a well-shaped 5V pulse
train, the changes in frequency when a
magnet passes close by could be readily
analysed by a PIC microcontroller. In
principle, the PIC can be programmed to
analyse them. The drawback is that it
would need to spend most of its time
analysing and not have much time to
process the results.

There is a lot of processing to be done,
as will be seen later. Consequently. an
electronic interface is needed to do a bit of
real-time pre-processing. We are not inter-
ested in the actual frequency of the pulse
train. It is the change in frequency when
the magnet passes that is of interest. All
we need to know is whether or not the
magnet is close or distant, a simple binary
logic situation: Logic . the magnet is
near; Logic 0. the magnet is distant, or
vice-versa.

This conversion from frequency change
to logic level could be done in several
ways. Here it is done using a phase locked
loop (p.ll.) chip. the familiar CMOS
4046 device. The details in Fig. 1 show
the frequency-to-logic conversion circuit
diagram, the Sensor circuit.

The FGM-3 magnetic field sensor is
shown as component X1, and the p.LL is
IC1. The output from the sensor is fed into
IC1's first phase comparator input, PCA
IN at pin 14, The second phase comparator
input is PCB IN at pin 3, which is coupled
to the chip’s voltage controlled oscillator
output, VCO OUT at pin 4.

The basic oscillator frequency of the
VCO is determined by the values of
capacitor C1 and the joint action of
resistors R2 and R3, plus preset poten-
tiometer VR1. Variation in the voltage
level on IC1 pin 9, VCO IN, causes
the VCO output frequency to change
accordingly.

Within ICI, circuitry compares the dif-
ference in phase between the two signals
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Fig. 1. Circuit diagram for the Sensor Interface frequency-to-logic section.

on the phase comparator inputs. Any dif-
ference in the phase causes a change in the
voltage output at PC2 OUT, pin 13. Be-
tween them. resistor R4 and capacitor C2
smooth this output voltage and feed it back
1o the VCO IN input. pin 9. IC! then does
its best to change its VCO frequency and
phase so that it equals that coming in from
the sensor X1.

In this application. the VCO frequency
range is set so that the sensor frequency
and the VCO trequency never do need to
match. Instead. the output voltage at PC2
OUT (pin 13) is forced to be at maximum
when the sensor frequency is fast, and at
minimum when it is slow. These maxi-
mum and minimum frequencies/voltages
correspond to the magnet being close or
distant to the sensor.

Converting the maximum and minimum
voltages 1o cleanly changing Logic 1 and
Logic O signals is done by the twin
Schmitt inverter gates 1C2a and 1C2b. It is
the output from IC2b pin 10 which
provides the sharp logic level change
which the microcontroller then needs to
detect.

MICROCONTROLLER
CIRCUIT

How the microcontroller processes the
logic signal from the Sensor Interface
will be discussed presently. Before it is,
though. let’s consider the general process-
ing and display circuit in Fig. 2.

There are two active components in Fig.
2, the PIC16C84 microcontroller, 1C3,
and the intelligent liquid crystal display
(l.c.d.). X3. which is based on the Hitachi
HD44780 control chip. In-depth discus-
sions of both these devices have appeared
in previous issues of EPE: the lc.d.
module in February and March 97 issues
(How 1o Use Intelligent L.C.D.s), and
the PIC in scveral issues over the last
year or so. notably February 96 (Simple
PIC16C84 Programmer).

To briefly recap on the PIC16C84, it has
one kilobyte (IKB) of EEPROM (electri-
cally programmable read only memory)
program memory. 64 bytes of EEPROM
long-term data memory, and 36 volatile
general-purpose data registers (SRAM -
static random access memory). There are

PIC-Agoras Wheelie Meter installed on the handle-bars of a bicycle.
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two bidirectional ports, the 5-bit Port RA
and the 8-bit Port RB. The device includes
its own master clock generator (oscillator)
whose frequency is set externally either
by a quartz crystal network or an RC
(resistor/capacitor) network. There are four
modes of clock operation:

RC  Resistor/capacitor oscillator
XT  Standard crystal oscillator

HS
LP

For this application, the XT mode is
used with a 3-2768MHz crystal, X2, in
conjunction with capacitors C3, C4 and
resistor R8.

Also included in this microcontroller are
a Watchdog Timer (WDT), and an edge-
sensitive interrupt pin at Port INT/RBO
(pin 6). Program memory can be loaded
serially while in-circuit, Port CLK/RB6
(pin 12) being the clock input, and Port
DIO/RB7 (pin 13) the serial data input.

When not in use for loading program
data, both the latter pins are available for
normal data input/output.

To set the device into program loading
mode, input (pin 4) has to be set to
a voltage of between +12V and +14V.
This input also serves as the Reset line,
being taken to OV to activate the in-chip
reset routines. Normally, it is held at about
the same positive voltage as supplies the
chip's power, between +4V and +6V.

Switches S2, S3 and S5, resistors R6,
R16, R17 and R9Y, and diode D2 are all
associated with the programming mode
and will be discussed when programming
is described.

High speed crystal/resonator
Power saving, low frequency crystal

MODE SELECTION

Switch S4 is a panel mounted rotary
4-bit binary switch of which only the
first three bits are used. providing eight
modes (16 lines of display) that can be
set via Port pins RAO, RA1 and RA2.
The software program constantly monitors
these pins and takes the appropriate action
depending on the mode selected.

The modes are:

0 Show trip elapsed time and distance in
kilometres

1 Show current speed and trip average

speed in kilometres

Show trip peak speed and absolute dis-

tance since unit’s first use. in kilometres

3 Show trip elapsed time and distance in
miles

4 Show current speed and trip average
speed in miles

5 Show trip peak speed and absolute dis-
tance since unit’s first use, in miles

6 Show number of wheel rotations

detected per second and average per 10

seconds

7 Reset all trip counters to zero

(%]

Switch S4 has only one pole (P), conse-
quently only the selected **way™" (pin 1. 2
or 4) can be held at a specitic logic level
via the pole. To keep the unselected pins at
a known logic level requires them to be
held at that level via biasing resistors, in
this case R13 to R15.

The pole of the switch is put under pro-
gram control, via Port pin DIO/RB7 (13).
Only when the switch needs to be read is
this line taken high. At all other times it is
held low.

DISPLAY MODULE

The lLc.d. module X3 has two lines
each of cight groups of display pixels (a
2-line 8-character unit). As discussed in
EPE Feb '97, any of the module's in-
ternal library of alphanumeric characters
and other symbols can be routed to any of
the 16 display positions under software
control.

Routing the data to be displayed from
the microcontroller IC3 to the Lcd. X3
requires the data code to be set up on the
l.c.d. data pins and the appropriate tog-
gling of two control lines, RS and E (pins
4 and 6). The l.c.d. can be operated in 8-bit
or 4-bit mode. In the latter mode, data is
only applied to data pins D4 to D7 (pins 11
to 14), pins DO to D3 (pins 7 to 10) being
left unconnected.

Data can be sent to the module either
as Control commands or Character display
data. The Control commands available are
numerous, and can include such things as
which line and pixel area the characters
are to be displayed at; where the cursor
sits; whether data is to be scrolled and in
what direction; etc. To set Control com-
mand mode. line RS is taken to Logic 0.
Setting RS to Logic 1 puts the display into
Character transfer mode.

Control and Character data transfer are
actioned when line E is taken low, to
Logic 0.

There is a third control line, R/W (pin
5). This controls whether the l.c.d. is to
receive data (Write mode, Logic 0), or
supply it back to the outside world (Read
mode, Logic 1). In this application, only
Write mode is required. so the R/W pin is
tied to the OV line.

13
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Fig. 2. Circuit diagram for the general Processing and Display stages of PIC-Agoras.
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The l.c.d. module needs a negative volt-
age for screen contrast biasing. A simple
negative inverter circuit is used, comprising
capacitors C5, C7, diodes D3. D4, and pre-
set potentiometer VR2. When IC3 is not
actually transferring data to the l.c.d.. Pont
RBI (pin 7) is programmed to constantly
toggle this line up and down. The resulting
waveform is a.c. coupled by C5, negatively
rectified by D3 and D4, and smoothed by
C7. Preset VR2 sets the negative bias volt-
age for the desired screen contrast.

(The need for this negative bias is much
bemoaned! Why couldn’t the manufacturer
allow this version of the l.c.d. to be biased
to the OV line instead, as is the case for
other versions?)

AUTOMATIC SAVING

The PIC-Agoras system has been
designed and programmed so that at the
moment of switching off its power (by
switch S1), the program automatically
stores the current trip data — time elapsed,
distance covered and peak speed — into the
chip’s EEPROM data memory. Next time
the unit is switched on, this data is
automatically recalled. You can thus go off
for refreshments during a trip without
wasting battery power!

While the unit is switched on, capacitor
C6 (having a fairly high value) is held
charged at close to full battery voltage
level. Port pin TOCKI/RA4 (pin 3) is held
high via resistor R11, and IC3 itself is
powered via R10.

When S1 switches off the battery, IC3
and the display are powered by the
charge held in C6. Port TOCKI/RA4,
though, is immediately biased to a Logic
0O level via switch Slb. The program
responds to this logic change and
immediately jumps into the data-save
routine. This routine is speedy and is
completed before the charge on C6 has
decayed below the voltage at which 1C3
can continue to function.

Resistor R12 prevents TOCKI/RA4
from being indeterminately biased at the
moment when the pole of Slb shifts
between its other two contacts (it is a
break-before-make switch, a make-before-
break switch would cause the battery to be
shorted to OV by SIb during this
transition).

NO CONFUSION

Resistor R7 continues to discharge C6
to a zero volts level after IC3 has ceased to
function. A couple of minutes or so should
be allowed to elapse before switching the
unit on again. Failure to do this could
confuse the microcontroller if its supply
voltage from C6 has not fallen sufficiently
and the chip is still being powered at an
acceptable level. Such confusion could in-
terfere with the EEPROM data storage
values, and prevent the program restarting
when power is switched on again.

The purpose of resistor RI10 in IC3’s
positive power line is to limit the current it
tries to draw from C6 during power-down.

Much thought and experimentation were
put into the automatic saving problem, but
no better solution could be envisaged.
The reason for wanting automatic storage
at switch-off was to overcome human
memory loss!

Working data totals are held in volatile
memory since there is a finite limit of
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times that the EEPROM data memory can
be written to (typically 1,000,000 times).
Consequently, it cannot be used as an
active writable working memory during
normal high-speed processing.

Obviously, then, a mere human would
have to remember to switch the unit to
another mode in order to store the trip data
prior to switching off; an action all too
easy to forget after a lengthy, tiring ride!

RESETTING
BY CHOICE

It is possible to store the trip data by a
switched action if you prefer. Switch S4
Mode 7 is the Reset mode. Switching
to this mode triggers a 10-second
countdown timer routine, during which
Port RA3 activates the warning buzzer,
WDI, accompanied by a display of
the countdown seconds remaining. (The
buzzer also ‘‘beeps’’ when power is
switched off.)

At the end of the countdown, the
EEPROM trip-data storage routine is ac-
tioned; current trip data is stored into the
EEPROM memory and running totals
(distance covered since first-ever use of
the unit) are updated. The ordinary work-
ing memory areas for the trip are then reset
to zero. Normally. this routine is selected
at the start of a trip.

During the countdown, Reset mode can
be aborted so that if you inadvertently
switch to it you can switch to another
mode without updating the EEPROM and
resetting trip data.

The buzzer is included to give ade-
quate warning that Reset mode has been
selected. Switching out of Reset mode
resets the countdown timer so that next
time this mode is selected, the count
period is again set to start from 10
seconds.

TOTAL RESET

There is a further Reset facility
provided, the ability to totally reset all the
totals in the EEPROM memory back to
zero. For data safety reasons, this facility
is not accessible from outside the unit,
which needs to be opened. In the circuit
diagram of Fig. 2 are two points alongside

Completed display unit showing
readout window and Mode switch.

resistor R12 marked A and B. With the
unit’s power switched off, these two points
should have a link wire soldered across
them, connecting Port TOCKI/RA4 to the
OV line.

The power is then switched on and
during the program’s initialisation routine,
the fact that Port TOCKI/RA4 is held
low will be detected by the software.
The program then jumps to the Total
Reset routine, zeroing all EEPROM data
memory locations. The program then goes
into a catatonic state, refusing to do
anything further.

Following Total Reset. power should be
switched off and the A - B link removed.
The unit can now be closed up, switched
on again and used in the normal way.

SOFTWARE

The controlling software program is
complex! Indeed, it's too complex to
describe in detail, so only a brief run-down
can be given. It is also lengthy. occupying
nearly all available program memory loca-
tions (three bytes to spare!). :

Finished control unit showing' power/signal socket, on/off switch and cycle mount-

ing clamp.
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During development, there was actually
concern that it was not all going to fit in
and that one or more functions would have
to be dropped. However, programmers
love challenges and ways were found!

The program source code was written
for assembly by TASM software, the
program discussed in the earlier mentioned
Simple PIC16C84 Programmer of Feb
'96. That code is available as advised in
Shop Talk.

Readers having assemblers other than
TASM (MPASM, for example), should be
able to translate the code without too much
difficulty.

The program starts off with two in-
itialisation routines. The first sets up
various parameters in memory and on the
Ports, and retrieves stored data from the
EEPROM memory. The other is for the
l.c.d. module, setting it into 4-bit 2-line
control mode. During this sequence of
events, the need for Total Reset is ex-
amined and actioned accordingly.

The main program now starts, from
within an interrupt detection loop. This
looped routine examines the status of an
internal timer and that of the intemnal
register on Port INT/RBO (pin 6). This is
the line that is connected to the final output
of the Sensor circuit at IC2b pin 10.

If a wheel rotation has been detected (an
internal register flag is automatically trig-
gered without program intervention), two
wheel-count counters are incremented. The
maximum pulse count rate is 25Hz (25
wheel revolutions per second).

TIME - OUT

If the time-out flag of the timer has
not been set, the program remains in the
interrupt loop. If the flag has been set,
which automatically occurs every 1/25th
of a second, the first elapsed-time clock
counter is incremented and the program
jumps to the main calculation and display
routine.

The first procedure in this routine is to
read the value of the first elapsed-time
counter. If it has received 25 pulses (=
one second), the elapsed seconds, minutes
and hours counters are incremented ap-
propriately. If the time reaches 24 hours,
all four elapsed-time counters are reset to
zero. (An actual time of day clock facility
is not included.)

Each time the seconds counter reaches a
multiple of 10 seconds, the second wheel
rotation counter has its information trans-
ferred to an averaging counter. The count
value is also compared against a peak
value counter; if the present count is
greater than the peak value already stored,
the peak value becomes the present count
and stored in EEPROM memory.

When these 10-second procedures have
been completed, the second wheel rotation
counter is reset to zero.

Every one second, though, the contents
of the first wheel rotation counter are
added to a distance counter and then reset.
Incrementing the distance counter is quite
a complicated process since it has to take
into account the size of the wheel to which
the rotation count refers. Setting of the
wheel size value is covered later.

Wheel size is stored in two bytes as part
of the program itself. The data is retrieved
by two sub-routine calls, one for each
byte.
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The wheel size value and the one-
second rotation count are multiplied
together and stored in three dedicated
registers as a 24-bit binary number. This
value represents the distance travelled
during the present trip.

MODE STATUS

The program next reads the status of
Mode switch S4. The route that the program
now takes depends on the Mode detected,
but all routes are accompanied by an updat-
ing of the display screen in some manner.

In any Mode, though, only one line of
the l.c.d. is updated at a time. The program
alternates between the two lines, and this
alternation occurs every 25th of a second,
so the data is effectively always seen as a
real-time value. Each line of the display
has eight bytes of data sent to it, which
comprise an appropriate mixture of al-
phanumeric characters and blanks. These
bytes are sent as a consecutive sequence of
16 nibbles (2 nibbles = 1 byte) as required
by the 4-bit l.c.d. control mode.

The Mode procedures and displays are
as follows:

MODE 0

Display Line 1: Trip elapsed time
routine. Converts seconds, minutes and
hours data from its 3-byte decimal storage
format to 8-byte l.c.d. display format with
colon and decimal point inserted: 24-hour
clock.

Display Line 2: Trip distance in
kilometres routine. Converts distance data
from 3-byte binary format to 8-byte l.c.d.
display format, to two decimal places of
accuracy, inserting decimal point and
identity letters KD (Kilometres/Distance).

Typical display:  01:23.05
KDO031.53
MODE 1
Display Line 1: Current speed in

kilometres routine. Evaluates speed from
10-second wheel rotation counter average
data, converting answer to 8-byte l.c.d.
display format, to two decimal places of
accuracy, inserting decimal point and
identity letters KV (Kilometres/Velocity).
The 10-second averaging of the rotation
count helps to smooth out small distracting
variations in the displayed answer caused
by the rate of the sampling process.

Display Line 2: Average speed in
kilometres routine. Evaluates average
speed from distance and elapsed time data,
converting answer to 8-byte l.c.d. display
format, to two decimal places of accuracy,
inserting decimal point and identity letters
KA (Kilometres/Average).

Typical display: KV047.31
KA022.79

MODE 2

Display Line 1: Peak speed in
kilometres .routine. Evaluates peak speed
from peak wheel rotation count data,
converting answer to 8-byte l.c.d. display
format, to two decimal places of accuracy,
inserting decimal point and identity letters
KP (Kilometres/Peak).

Display Line 2: Total distance (ever
covered) in kilometres routine. Evaluates
total distance covered from current distance
travelled and previous absolute distance
travelled as held in EEPROM, converting
answer to 8-byte l.c.d. display format, to

two decimal places of accuracy. inserting
decimal point and identity letter K.

Typical display: KP053.73
K0431.53

MODE 3

Display Line 1: Trip elapsed time
routine. Identical to Mode 0, Line 1.

Display Line 2: Trip distance in miles
routine. Follows kilometre conversion
routine of Mode O Line 2, then converts
answer to miles equivalent in 8-byte l.c.d.
format, to two decimal places of accuracy,
inserting decimal point and identity letters
MD (Miles/Distance).

01:23.05
MDO014.24

Typical display:

MODE 4

Display Line 1: Current speed in miles
routine. Follows kilometres conversion
routine of Mode 1 Line 1 then converts
answer to equivalent miles value in 8-byte
l.c.d. format, to two decimal places of
accuracy, inserting decimal point and
identity letters MV (Miles/Velocity). One
kilometre is taken as five-eighths (5/8) of a
mile (in all Modes 4, 5, 6 calculations).

Display Line 2: Average speed in miles
routine. Follows kilometres routine of
Mode | Line 2 then converts answer to
equivalent miles value in 8-byte l.c.d.
format. to two decimal places of accuracy,
inserting decimal point and identity letters
MA (Miles/Average).

Typical display: MV029.56
MAO014.24

MODE 5

Display Line 1: Peak speed in miles
routine. Follows kilometres routine of
Mode 2 Line 1 then converts answer to
equivalent miles value in 8-byte l.c.d.
format, to two decimal places of accuracy,
inserting decimal point and identity letters
MP (Miles/Peak).

Display Line 2: Total distance (ever
covered) in miles routine. Follows
kilometre routine of Mode 2 Line 2 then
converts answer to equivalent miles value
in 8-byte l.c.d. format, to two decimal
places of accuracy, inserting decimal point
and identity letter M.

Typical display: MP033.58
M0269.70

MODE 6

Display Line 1: Current wheel rota-
tion count during one second routine.
Converts immediate wheel turmns count
to 8-byte l.c.d. format, inserting letters
TL (Tums/total), three blanks and three
digits. The count value is that since the last
reset of the counter and so is seen to
increment from zero to total one-second
count, and then back to zero, and so on. A
useful routine when aligning sensor and
magnet on the vehicle.

Display Line 2: As for Mode 6 Line
1, but is an averaged value for ten
second period, with prefix letters TA
(Turns/Average).

Typical display: TL 005
TA 018

MODE 7

Display Line 1: Visual waming of
RESET countdown in progress with
seconds remaining count displayed; buzzer
sounds. Remains at zero count and buzzer
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continues to sound until Mode is changed.
Display Line 2: As for Mode 7 Line 1.

Typical display: RESET! 7
RESET! 7

ARITHMETIC

Most of the above Mode routines use
repeated accesses to multiplication and
division routines, which not only are too
difficult to explain briefly, but also
extremely lengthy, consuming much of the
1KByte program space available. Regret-
tably, PIC microcontrollers do not have
these routines built into their command
structure and so they have had to be
written as blow-by-blow sub-routines.
What a hassle!

Writing the routines proved how accus-
tomed one can become to programming
languages which do have the routines built
in — with the 80486 and even the much
earlier 8086 microprocessors, for example,
programmers have a much easier time of it
in this. respect, though without some of the
other benefits that a PIC microcontroller
can offer.

POWER SUPPLY

It is intended that this design should be
powered by a ‘‘heavy duty’’ 6V battery; a
supply between 4V and 6V is acceptable.
The absolute maximum is 7V and this must
NOT be sustained or exceeded.

Current consumption at 5V is approxi-
mately 14-5mA.

CONSTRUCTION

Full details of the printed circuit board
(p.c.b.) assembly and wiring to other com-
ponents are shown in Fig. 3, as is the track
layout for the copper foil pattern. This
board is available from the EPE PCB
Service, code 141.

If you do not intend to program your
own PIC16C84 (see later), or if you
already have a PIC programmer, then
resistors RS, R16 and R17, le.d. DI,
switches S2, S3 and S5, and computer
connector PL2 can be omitted. Similarly,
you can ignore further references to any
aspect relating to on-board programming
of IC3.

Experienced constructors  will, of
course, assemble the p.c.b. in whatever
order they like. Other readers may prefer
to follow the order in which the author
assembled his prototype:

First, insert the link wire shown above
IC3, and then the i.c. sockets. Do not try to
save money by omitting the latter; it is
much easier to just pull out an i.c. rather
than have to unsolder it, should you ever
need to replace it.

Next, insert the resistors and diodes,
followed by the preset potentiometers and
the capacitors. Note that capacitor C6 and
preset VR2 are mounted on the rear of the
board (trackside). Mount crystal X2 so that
it lies horizontally above capacitor C3 and
resistor R14. Now insert Imm terminal
pins where needed for connecting wires to
off-board parts. Finally, solder in switch
S4.

Make doubly-sure that the polarity of
the diodes and electrolytic capacitors are
observed, as well as the orientation of
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Fig. 3. Printed circuit board component layout, interwiring and full size copper foil
master for PIC-Agoras. Note that C6 and VR1 are mounted on the track side of the
p.c.b.

switch S4 (check this with a meter if you
are not sure, though it should be marked
undemneath).
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Layout of components on the prototype
printed circuit board.

CASE DRILLING
AND FITTING

Before wiring the p.c.b. to anything
else, drill out the lid of the recommended
case 1o accept the mounting bush of switch
S4. The l.c.d. requires an oblong cut out in
the lid, cut so that only the display area is
visible. The time-honoured technique of
multiple perimeter hole drilling is sug-
gested for this, pushing out the unwanted
section and filing down the edges to full
smoothness.

Drill out one end of the other part of the
case to accept socket SK1 and switch Si.
Ultimately, this end of the case will be at
the same end as the display.

The l.c.d. module in the prototype was
not bolted to the case. Fortuitously, its
width made it a snug fit between the side
walls of the case. The buzzer was then
stuck to one wall with double-sided ad-
hesive tape immediately above the l.c.d.,
so holding the latter in position.

The p.c.b. is secured inside the box by
means of switch S4’s bush and nut as-
sembly. It may be necessary to trim the
board’s comers.

WIRING-UP

Before you mount the l.c.d., buzzer and
p-c.b.. carry out all the inter-component
wiring. Keep leads fairly short but long
enough so that you can manipulate things
during the process. Connect the wires to
their terminal pins at the rear of the p.c.b.;
with the l.c.d.. push the tinned ends of the
wires through its p.c.b. holes and solder
them on the display side.

If you are going to program your own
PIC16C84, now wire-up switches S2, S3
and S5, and the three wires to computer
connector PL2. The latter wires should be
long enough so that PL2 can be plugged
into the parallel printer port of your
PC-compatible computer. The author's
wires were about two metres long and
no problems were experienced with data
transfer.

Temporarily wire the FGM-3 sensor to
DIN plug PLI, using the sensor’s own
leads. Also connect the battery-clip wires
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module.

COMPONENTS

Resistors See
H:q, H% R6,
8, R11,
Ri6, R17 1k7ofy TALK
R2, R4, R7, Page

R12to R15 100k (7 off)
10k

R3
R9 33k
R10 10042

All 0-25W 5% carbon film

Potentiometers
VR1,VR2 100k min. round cermet

preset (2 off)
Capacitors
C1 1n polyester
Cc2 15n polyester
C3.C4  15p polystyrene (2 off)
C5 1 radial elect. 63V
Cé 2200p. radial elect. 16V
Cc7 22y radial elect. 16V
Semiconductors
D1 red l.e.d. (see text)
D2 to D4 1N4148 signal diode (3 off)
IC1 4046 phase locked loop
IC2 4584 hex Schmitt inverter
IC3 PIC16C84, pre-programmed,
see text
Miscellaneous
X1 FGM-3 magnetic field
sensor
X2 3-2768MHz crystal
X3 2-line 8-character I.c.d
module (HD44780
compatible)
S1 min d.p.d.t. toggle switch
§2,85 min. d.p.s.t. toggle switch
(3 off)
S3 min. s.p.s.t. toggle switch
S4 4-bit binary, rotary switch

PL1 4-pin DIN line plug
PL2 25-pin parallel printer port
connector

SK1 4-pin DIN chassis socket

WD1 6V active buzzer

Printed circuit board, available from
the EPE PCB Service, code 141: 14-pin
d.i.l. socket (2 off); 16-pin d.i.l. socket;
collet knob for S4 (3-2mm shaft) and
coloured insert; min. 2-way terminal
block; small disc magnet; heavy-duty 6V
battery and clip; 1mm terminal pins;
2-tone plastic case, 120mm x 66mm x
30mm (I x w x h); cable ties; connect-

ing wire; solder, etc.

Approx Cost

Guidance Only
excl. programming parts

to this plug. Connect switch S2toa + 12V
(or up to + 14V) power supply. From this
supply also make a OV connection to SK1
pin 4. Observe the correct polarity of all
these connections.

FIRST CHECKS

Leave all the i.c.s out of their sockets
for the moment and do not plug PL2 into
the computer.

Thoroughly check all your soldered con-
nections, both on the p.c.b. and on all other
parts, preferably using a close-up magnify-
ing glass.

When satisfied, plug PLl into SKI,
switch off programing switches S2, $3 and
S5. Switch on both the normal 5V/6V
supply and the 12V programming supply.

Referring to the circuit diagrams in Fig.
I and Fig. 2, take a few readings around
the p.c.b. to check that the positive supply
is reaching the parts that it should, e.g. ICl
pin 16, IC2 pin 14, IC3 pin 14, l.c.d. (X3)
pin 2. and IC3 pin 4. At the latter pin, the
voltage will be about half a volt below
the 5V/6V supply line voltage due to the
presence of diode D2 and resistors R6 and
RY.

If you have an oscilloscope, check that
there is an output frequency signal from
the Sensor at IC1 pin 14,

Switch off the main power supply
switch S1 and switch on Program switch
S2. Immediately check that the + 12V
supply is not reaching IC3 pin 14. (If it is,
diode D2 is in the wrong way round;
switch off and change it.) The l.e.d. DI
should light up and IC3 pin 4 should now
be at the 12V level. Switch on Reset
switch 83 and check that IC3 pin 4 is now
at the OV level.

Switch off both power supplies, in-
sert all three i.c.s., observing the usual
static-prevention precautions. Perform the
above tests again from the beginning. An
oscilloscope check at IC3 pins 15 and 16
should confirm that the clock generator
around crystal X2 is functioning (only a
scope can confirm this easily). At present,
unless you are using a pre-programmed
IC3. it is unlikely that the l.c.d. screen
will show any detail. remaining totally
blank.

SENSOR CHECKING

The Sensor circuit can be checked with-
out IC3 having been programmed. Tape
the sensor XI to the workbench and con-
nect a multimeter to test point TPI. Set the
meter to a 5V d.c. (or greater) range.

Pass a small magnet back and forth
past the sensor and observe the meter
response as you do so. It will be found
that a greater response is likely to occur
nearer to one end of the sensor than the
other, depending on which side of the
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magnet faces the sensor. Note these facts
in some way on both items (e.g. sticky
label or Chinagraph pencil).

While passing the magnet, experiment
with various settings of preset VR1 and jot
down the resulting observed voltage dif-
ferences. Don’t be too fussy about these
tests since more accurate setting up will be
done once everything is mounted on the
vehicle and its wheel.

However, you should establish that
there are magnet positions and settings of
VR which cause the output from IC2b pin
10 to swing between logic level extremes
(OV and +5V).

SOFTWARE
DIFFERENCES

There is a slight difference in the
software for those who are doing their own
programming and that supplied in the
pre-programmed chips. The difference al-
lows home-programmers to preset the
wheel size from within the software.
Pre-programmed chips can only have the
wheel diameter set externally, by the user,
via a signal generator. This is due to the
complexities of having chips pre-pro-
grammed commercially to meet individual
wheel diameter requirements.

In the software for the pre-programmed
chips, diameter parameters can be set
according to the frequency fed into the
unit from the signal generator. These
parameters are stored in the EEPROM
data memory, and not in the program
memory.

Home-programmers may use either
technique. For the latter method, the
software is used without modification. For
the preset internal method (which, it has to
be said, is the simplest way if you have the
equipment), the following changes must be
made:

Delete source code lines 173 to 175:

PAGE1
BCF TRISA,3
PAGEO

Delete source code lines 191 to 195:

btfss PORTA,3
GOTO WHEEL
PAGE1

BCF TRISA,3
PAGEO

Delete all source code lines from 1301
to 1317 inclusive. You MUST retain the
final line of the software (.end)

All ‘comments’ following the colon (;)
in all the above deletion lines (not shown
here) should also be deleted.

Source code lines 295 and 296 must
be reinstated by deleting the colon (;)
immediately in front of them (they are
inoperative in the unmodified software):

SIZE1: retiw 45
SIZE2: retiw 56

There must be no blanks in front of
these commands.

Having modified the lines via a text
editor, such as the MS-DOS ‘EDIT’
software found on most recent PCs, save
the software as an ASCII file (NO format-
ting commands specific to many word
processors must be contained in this file).
The software is then ready for assembly.
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Layout of components in the interior of the case. The buzzer holds the display

module in place.

SOFTWARE
PROGRAMMING

Assuming all is well, IC3 can be pro-
grammed on-board by the computer. Load
the software into the computer via an
appropriate PICI16C84 software assembly
program (e.g. TASM). The software must
have been assembled as a binary file with
extension .com. Plug connector PL2 into
the parallel printer port.

The PICI6C84 first needs to be
initialised with its basic operational
parameters. Switch on Reset switch S3
(Reset mode). Switch on S2 (Program
mode - le.d. on). Switch on Program
Input switch S5, connecting the PIC to the
computer’s printer port. Switch off Reset
switch S3. Run the initialisation routine
provided with the PIC programming
software package. and at the computer
screen prompts:

Set the Clock for crystal XT mode  (up
to 4MHz)

Set Watchdog Timer OFF

Set Power-on-reset ON

The programming software may advise
different orders of switching the Reset and

Program switches, if so. follow its in-
structions. Note, though, that any switch
numbers referred to in the programming
software are unlikely to correspond to the
switch numbers of PIC-Agoras.

Having completed the initialisation, the
main software can be downloaded to the
PIC16C84. Assume for the moment that
the wheel size data has already been set to
the required value. If it has not, don't
worty, it can be done later and the PIC
can be reprogrammed with the revised
software. You can reprogram the PIC at
least 100,000 times if you wish, and prob-
ably more. The default wheel size values
are those used by the author, for a 27-5
inch diameter wheel.

Leaving Program switch S2 on, again
set Reset switch S3 on, and then off. Run
the downloading software package and fol-
low screen prompts (also following any
switch setting requirements, if different).

When downloading is complete, as ad-
vised on-screen, switch on S3. switch off
S2, switch off S5, in that order.

Sct Mode switch S4 to Mode 1 (fully
anti-clockwise if the switch rotation is
lugged; if it’s not, just guess, no harm will
come).

Next month: First Display
Run; Downloading
Failure: Setting
Wheel Size and
Alternative
Sensing etc.
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An electronic design software package that
carries a "professional spec.’’ at a reasonable

non-commercial price.

It is rather more than a p.c.b. design program,
It Is basically four programs merged into one.

T ONE time it was quite normal for printed circuit design pro-

grams to cost a four figure sum, and a few of these pro-
grams actually made it into five figures. Eventually, some good low
cost (about £100) programs came along, and the market changed
dramatically. After some *‘jockeying for position™, what were once
up-market programs had a zero removed from the price. and be-
came much more affordable.

These days a printed circuit design program has to offer some
advanced features in order to command a four figure price tag.
Typical up-market features include advanced autorouters, circuit
simulators, and a high degree of automation so that boards will
virtually design themselves!

EDWin is an *‘all singing, all dancing™" electronic design pro-
gram for PCs that costs some £2990 plus VAT in its normal guise.
It is now available for ‘‘non-commercial use'” at the relatively
modest VAT inclusive price of £114. It is therefore available to
home users and students at the lower price.

The non-commercial version includes all the features of the full
product, but there is only one printed manual. This is called **Get-
ting Started’", and is about 80 pages long. The other manuals are
supplied on the CD ROM, and there is the usual built-in help
facility.

Heavy Weight

You need a reasonably powerful computer in order to run this
program. The minimum requirement is an 80386 based PC having
at least eight megabytes of RAM, a VGA screen, 40 megabytes of
free hard disk space, a CD ROM drive, and a mouse.

It will run much better with a faster PC, an SVGA screen, and 16
megabytes of RAM. The program runs under Windows 3.1, 95, or
NT. Obviously a Windows-compatible output device is needed in
order to produce hard-copy.

The two-stage installation process involves running a setup pro-
gram on the CD ROM first. This places a limited version of the
program onto the hard disk, but running a further setup program on
the 3-5 inch floppy disk converts the **crippled’’ program into the
*‘real thing."’

Four-To-One

It has to be pointed out from the start that EDWin is rather more
than a printed circuit design program, and it is basically four pro-
grams merged into one. These programs are accessed from the main
program, which is also used for loading and saving files, plus some
other general housekeeping tasks.
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From. the main program you can access schematic capture. board
layout, circuit simulation. and post-processing programs. The latter
is largely about producing files and documentation concerned with
printed circuit manufacture, and is of limited interest to the home
user.

Further programs are accessed from the four sub-programs. For
example, the board layout program gives access to two autorouters.
Including Windows, you sometimes find yourself working four pro-
gram layers deep!

Operation of the programs largely follows normal Windows
practice. There is the usual menu bar at the top of the screen, and a
status line at the bottom. The fatter tells you what the program is
doing, what it expects you to do. etc.

A vertical tool bar is normally to be found down the left hand
side of the screen, and the *‘tools"" provided change depending on
the program in use. and the selected function within that program.
For example, the “‘tools’” for editing components are somewhat
different to those used for editing tracks. This gives a large number
in total, but placing the pointer over a *‘tool”’ icon results in its
function being indicated on the status line.

“There seems to be nothing else in this price
that has the rwngeEolf)‘vI%;atwes available from
ln-”

In general the programs are reasonably easy to use. This software
seems to be of German origin, but the text in the main programs has
been translated into English.

The general scheme of things when drawing boards or
schematics is to use the *"EDIT"" menu to select the type of object
you wish to deal with (component or track for example), and then
use the *‘tools’" to actually draw and edit objects. Dialogue boxes
pop-up as and when necessary.

Integrated Circuits

If you wish to work that way, the programs can be fully in-
tegrated, operating from the same data base. This way of doing
things has advantages, but it is inevitably quite complex. If you take
the fully integrated approach, the normal first step is to draw the
circuit diagram using the schematic capture program.

The circuit has to be drawn using what are called **devices'’ in
EDWin terminology. A *‘device’" is not just a circuit symbol, but
also electronic data for the component (the value of a resistor for
instance), plus physical connection and outline details.

—
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AVAILABLE OPTIONS

EDWINNC Basic: Schematics, PCB Layout with
Basic Autorouter and Postprocessing, Max. 100
component database and 500 symbol Device
Library.

The De Luxe 1 version has the above, but also
includes Professional Libraries and unlimited

£49.00 |

database components. £79.00 |
De Luxe 2 is the same as the basic version,

but with Professional Libraries and adds -
Mix-mode Simulation. £79.00
De Luxe 3 all the above plus the Arizona

Autorouter. £114.00
Options: Professional Libraries £24.00

Professional Database (Unlimited components) £24.00
Mixed mode Simulation £24.00
EDSpice Simulation £49.00
Arizona Autorouter £24.00
Thermal Analysis £19.00

Post and Packing £5.00 UK. Overseas £10.00 for
CD-ROM version (32" disks add extra £10.00)

“We have become used to software prices falling as
markets become saturated, but at its
non-commercial price of £114 EDWin still rates a

great bargain.”

Prices include VAT

Multiple logic gates complicate matters as they appear as several
circuit symbols, but only one component on the circuit board.
However, there are facilities that can handle this. including some
automatic help.

Having drawn up a circuit using *“devices’", it can then be loaded
into the board layout and simulator modules. If we take the layout
program first, this provides facilities for both manual and automatic
board design. or a combination of the two. With the manual ap-
proach, the user places predrawn symbols onto the screen, and then
draws tracks between the pads.

There is a useful array of tools for manually editing the board
layout, and there is no difficulty in moving components. rerouting
tracks, etc. |1 have not actually tried it, but if “*devices™ are used
when designing the board, it is possible to produce the circuit dia-
gram from the circuit board. rather than vice-versa.

Programs designed to operate using schematic capture or net list
input (a text file containing a list of components and interconnec-
tions) are often rather cumbersome when used as straightforward
electronic drawing boards. EDWin is not the easiest of programs to
use in this fashion, but it is by no means the worst either. Tasks
such as moving and rotating components, changing track widths,
etc. are easily accomplished. and 1 do not think there would be any
problems in designing large boards manually.

Keeping it Tidy

For a slightly more automated approach, you can place the
components on the board, draw a "‘rats nest™" of interconnections,
and then use one of the autorouters to tidy things up and produce
properly routed tracks. The standard autorouter is augmented by a
more advanced ‘*Arizona’" autorouter. They apparently use rip-up

The beginnings of a design in the layout editor at a close-
in zoom level. This can be used as a fully manual p.c.b.
drafting program.

Everyday Practical Electronics, April 1997

The schematic capture program with a 50Hz notch filter
circuit loaded. Note one of “EDWin’s" many toolbars at the
left hand edge of the screen.

and retry methods, and the "*Arizona™" autorouter additionally uses
**shove™" techniques. In other words. it will move an existing track
that gets in the way. rather removing and rerouting it.

Provided the programs were given realistic component placement
and design rules they always produced 100 percent routing in my
tests. Quite good single-sided designs can be produced if you are
prepared to use thin tracks and small clearances.

Taking automation to EDWin's limits. you load the interconnec-
tion data produced using the schematic capture program, and then
use the auto-placement feature to position the components on the
board. One of the autorouters can then be used to route the tracks.

In this way it is possible to produce printed circuit board designs
fully automatically, and surprisingly rapidly. However. you will not
necessarily end up with a particularly neat design. Auto-placement
tends to work better with digital circuits than with linear types.

Virtual Circuits.

The simulator is of the mixed mode variety, which means that it
can handle linear circuits, digital circuits. or a mixture of the two.
Circuit simulators are fine for circuits that are based on operational
amplifiers. transistors, and simple logic devices. but tend to be
impractical for many modem circuits that are based on special
integrated circuits that cannot be easily modelled.

I only tried the EDWin simulator with linear circuits. and
it seems to work well with designs that do not use any ex-
otic components. It will provide the usual a.c. sweep, producing
graphs showing frequency and phase response. Unlike some other
simulators, it provides sensible frequency scaling and graphs that
are easy 1o interpret.

The simulator can also handle d.c. bias levels. transient response.
and there is a pop-up digital multimeter that can be used to measure
voltage, differential voltage. or current. You simply ““click™ the
mouse at the appropriate test point on the circuit diagram, and the
relevant voltage or current is displayed on the virtual multimeter.

With digital circuits. the multimeter can act as a logic probe,
showing the logic state at the selected test point. The circuit

|

A simple three-stage decade counter, routed as a single-
sided board by the “Arizona” autorouter. This took two
passes plus a third to mitre the corners of the tracks.
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An a.c. sweep in the mixed mode circuit simulator. This
shows the phase and frequency responses for a 50Hz notch
filter.

simulator is clearly a complex piece of software in its own right,
and like the other main programs of EDWin, cannot be fully
described in a review such as this.

Library Editor

There is actually a fifth piece of software available via the main
program, and this is the library editor. This is inevitably rather
complex to use. since each ‘‘device’’ requires a very detailed
description. This is really the weakness of the schematic capture
approach to things.

Provided you only use the supplied library of *‘devices™ things
remain relatively straightforward (there are many thousands of
devices in the library). At some stage, though, you may have to start
editing your own *‘devices™". and things then become rather more
difficult. It is easy to end up spending more time defining devices
than drawing circuits, designing boards, and actually making the
finished project.

It is possible to produce some quite complex component outlines
using the library editor, but in common with most printed circuit
design programs. it is rather cumbersome compared to general CAD
and illustration programs. The lack of a comprehensive printed
manual is a big disadvantage with software as complex as this.
Matters are complicated by the fact that a few functions do not
seem to operate in quite the manner described in the on-line help.

Mastering the library editor could take a substantial amount of
time and effort.

Summary

If you require a simple and easy to operate program that can be
used to quickly draw up printed circuit boards, EDWin is probably
not the best choice. If you require something more challenging,
EDWin has a lot to offer.

In fact, there seems to be nothing else in this price range that has
the range of features available from EDWin. It has virtually infinite
“*play value™, but this is not to say that itis a “*toy"" program. It is a
sophisticated piece of software that will provide excellent results.

We have become used to software prices falling as markets be-
come saturated, but at its non-commercial price of £114 EDWin
still rates a great bargain. However, there are one or two drawbacks
that should not be overlooked.

In order to run well. a fairly powerful PC is required. and a
reasonably well specified PC is needed in order to run this software
at all. While it is nice to have the full version of the program rather
than a cut-down amateur variant. it means that you are faced with a
steep learning curve.

It you have a limited amount of spare time you may never get to
grips with EDWin. On the other hand, if you have the time and are
prepared to put in the effort, EDWin will deliver the goods and no
doubt provide countless hours of fun.
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Tel: 0118 9268041 Fax: 0118 9351696 Cadlers weicome 9am 10 5 30pm MON-FRI

TRANSMITTERS
Fully comprehensive /

guide to building and using
short/medium range radio transmitters ,‘.:",ﬁf
and receivers. Includes detailed and 9;‘,\‘"“#
practical information on all aspects of
construction, from simple FM room %
transmitters to more sophisticated and
powerful audio and data transceivers.

Manual includes:

» AM, FM and UHF Transmitters from micro power up
to 3 Watts. Covers simple ‘bugs’ as well as circuits
operating on 27MHz and 418MHz etc.

> TRACKING AND SIGNALLING. How to build micro
circuits for finding animals, cars etc.

> CRYSTAL CONTROLLED TRANSMITTERS.
High stability circuits.

> RADIO PAGER AND RADIO CONTROL. How to
build coded radio keys, multi-channel remote controls,
radio alarms etc.

> RECEIVER CIRCUITS. Wide range of
receiver projects for building high security audio
links and transceivers.

» EXTENSIVE assembly information. Includes
sections on construction, testing, mics, aerials, coils and
miniaturisation.

Over 100 detailed PCB, strip-board and point to point
designs. Manual comes with FREE micro transmitter PCB.
(Some of the crcuits included in the manual may not be used legally in the UK).
Make cheques/POs payable to

JCG ELECTRONICS
P.O. Box 73, YORK YO2 1YJ.
E-Mail: jer115@york.ac.uk

Wide range of Audio/Radio kits available. Send stamp for list. Mail order only.

FREE
P.C.B.
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BIFFERENTIAL THERMOSTAT KIT Perfect for heat

recovery sohvsymms bosler efficiency etc Tmsensovsm'lowave
arelay e ted A

—_—
AND VIBRATION DETECTOR PLANS Uttrasensitive device
enables one to hear awhole new worid of sounds Listenthrough walls
floors etc Many applications shown from law enforcement

and pcb £29 ref LOT93
MAGNETIC RUBBER TAPE Seifadhesive 10 metre reet 8mm
wide perfect for all sorts of appiications! £15 ref LOT87?
RADIO METERS - REMEMBER THESE? Glass bulb on a
display stand that contains four vanes that rotate when exposed o
sunlight scientific novelty for £8 99 ref SC120
MAINS POWER SAVER UK made plug in unt fitted inseconds
can reduce your energy consumption by 15% Works wih fndges
soldenng irons conventional bulbs etc Max 2A 1atng £9 each ref
LOT7t, pack of 10 £69 ref LOT72
YUASHA SEALED LEAD ACID Battenes ex equipment but ok
bargam pnce just £5 99 each ref YA 100 or more £3 50 each
DC TO DC CONVERTERS
DRMS8 mput 10-40vdc output Sv 8A £15 DRIM128 input 17-40vdc
output 12v BA £18 DRM158 input 20-40vdc output 15v 8A £18
DRM248 input 29-40vdc output 24v 8A £12 DRS123 input 17-40vac
output 12v 3A £10 DRS153 mput 20-40vdc output 15v 3A £20
DR$S243 nput 29-40vdc output 24v 3A £8
INSTALL A COINBOX FOR LESS THAN £20 Convert any
standard phone into a combox with this kit some mods required plus
hmges and a lock £19 ref CBT1
HITACHI LM226X LCD SCREENS 270x150mm standard 12
way connector 640%200 dots tec spec sheet £15 each ref LM2
VARIABLE CAPACITORS Dual gang 60x33x45mm reduction
geanng unknown capacrty but probably good quaitty (miltary spec})
general purpose radio tuner £9 ref vC1
ELECTRONIC FLASH PCB Small pcb fifted with components
including a flash tube Just connect 12vde and # flashes vanabe
speed potentiometer £6 ref FLS1
THIEF PROOF PEN! Amazing new baii point pen fitted with a
combination tock on the end that only you know! £2 49 ret TP2
JUMBO B! COLOUR LEDS PCE with 15 fitted aiso 5 giant
seven segment displays (55mm) £8 ref JUM1
HOME DECK CLEARANCE These units must be clesred!
leads a n mnfra red remote qwerty keyboaro and receiver a standard
UHF modulator a standard 1200/75 BT approved modem and loads
of chips capacrtors diodes resistors etc ail for just £10 ref BAR33
6.8MW HELIUM NEON LASERS New units £65 ref LOT33
COINSLOT TOKENS You may have a use for these? mixed bag
of 100 tokens £5 ref LOT20
PORTABLE X RAY MACHINE PLANS Easy 1o construct
plans on a simple ana cheap way 10 buid 8 hame X-ray machine!
Effectve device X-ray sealted assembhes canbe usedfor expenmental
Not a toy or for minorst £6/set Ref F/XP1
TELEKINETIC ENHANCER PLANS Mysify and amaze your
friends by creating mobon with nO KNown apparent means of cause
Uses no no special g
yﬂpvoducesposmve motron and effect Exoelbﬂ('o«scmpvopds
Mag shows partydemonslyalions or senous research & development
of this strange and amazing phychic phenomenon
f4/set Ref F/TKEY
ELECTRONIC HYPNOSIS PLANS & DATA Ths data
Shows ys to put suby nder your control Includeds a full
volume reference text and several construchon plans that when
assembled can produce highly effective stmuli This matenal must be
used cautously Itis for use as entertlainment at parties etc only by
those expenenced n s use £15/set Ref F/IEHZ
GRAVITY GENERATOR PLANS This unique pian
a simpie that produces an anti-
gravity effect Voucanmuybmldasmmmockspacesmpmof
simple matenais and without any visible means- cause it to levitate
£10/set Ret FIGRA1
WORLDS SMALLEST TESLA COIL/LIGHTENING
DISPLAY GLOBE PLANS Produces up to 750 000 voits of
with YHV effects ‘Plasma ina jar
St Elmcs 'we Corona excellent scrence project or conversabon
prece £5/set Ref FBTCINGS
COPPER VAPOUR LASER PLANS Produces 100mw of
wisible green light High coherencyand spectral quality simiarto Argon
taser but easier and less costly to build yet far more efficient This
parhcular design was developed at the Atomic Energy Comrmusion of
NEGEV in israel £10/set Ref FICVL1
VOICE SCRAMBLER PLANS Minature soid state system
ums
without a second matching unit Use ontelephone to preventthird party
histening and bugging £6/set Ref FVS9
PULSED TV JOKER PLANS Little hand held device uhises
pulse techniques that will compietely disrupt TV picture and sound!
works on FM too* DISCRETION ADVISED' £8/set Ret F/TJS
BOOYHEAT TELESCOPE PLANS Highly directional tong
range device uses recent technology to detect the presence of lmng
bodies warm and hot spots heat ieaks ﬂc Intended for secunty. law
and secunty device
Of very infefesting science project iaiset Ref FBHT1
BURNING, CUTTING CO2 LASER PLANS Projects an
nvisible beam of heat capabie of burning and mefting matenals over a
considerabledistance Thistaser 1sone of the mostefficient converting
10% input power into useful output Not only 15 this device a workhorse
In weiding, cutting and heat processing materials but 1t 1s also a likely
candidate as an effectve directed energy beam weapon against
missiles aircraft ground-to-ground etc Particle beams may very well
utihze a iaser of this type to biast a channel in the atmosphere for a high
energy stream of neutrons or other particles The device 15 easily
applicable 1o burning and etching wood cutting plastics textiles etc
£12/set Ref FALC7
MYSTERY ANTI GRAVITY DEVICE PLANS uses simple
concept Objects float in sir and move to the touch Defies gravity
amazing gt conversaton prece MagiC tnck or science project £6/set
Ref FIANTIK
ULTRASONIC BLASTER PLANS Laboratory source of sonic
shock waves Blow holes in metal produce 'cold’ steam atomize
hquides Many cleaning uses for PC boards, jewllery. coins small parts
etc £6/set Ref F/ULB1
ULTRA HIGH GAIN AMP/STETHOSCOPIC MIKE/
SOUND

nature listening medical heartbeat to mechanical devices £6/set Ref
FIHGA7

WOLVERHAMPTON ELECTRONICS |
STORE NOW OPEN IN
WORCESTER ST TEL 01902 22039

ANTI DOG FORCE FIELD PLANS Highly effective circutt

produces tme vanable pulses of accoustical energy that dogs cannot

tolerate £6/set Ref F/DOG2

LASER BOUNCE LISTENER SYSTEM PLANS Allows you

to hear sounds from a premises without gaining access £12/set Ref F/

LLIST

LASER LIGHT SHOW PLANS Do it yoursetf plans show three

methods £6 Ref FLLS*

PHASOR BLAST WAVE PISTOL SERIES PLANS

Handheld has iarge transducer and battery capacity with external

controls £6/set Ref F/PSP4

INFINITY TRANSMITTER PLANS Telephone line grabber/

room mondor The ulbmate in home/office securty and safety! simpie

to use! Cail your home or office phone push a secret tona on your

Mophone 10 access mhef A) On premises sound and voices or B)
bility for emergency m.essages

£7 Ref FIT! ELEGRAB

BUG DETECTOR PLANS is that someone getting the goods on
you? Easy to construct device locates any hidden source of radio
energy! Saifts out and finds bugs and other sources of bothersome
interference Detects 'ow high and UHF frequencies £5/set Ref F'
B8D1

ELECTROMAGNETIC GUN PLANS Projects a metat object
a considerable distance-requires adult supenision £5 ref F/EML2
ELECTRIC MAN PLANS, SHOCK PEOPLE WITH THE
TOUCH OF YOUR HAND! £5/s6t Ref F/EMA?

PARABOLIC DISH MICROPHONE PLANS Listen to distant
SOUNds anc! voices open winduws sound sources :n “hard to ger or
hosbie premises Uses sateliite technology to gather distant sounds
and focus them 1o our uftra sensitive electron:cs Plans aiso show an
ophonal wireless link system £8iset ref FIPMS

2 FOR 1 MULTIFUNCTIONAL HIGH FREQUENCY AND
HIGH DC VOLTAGE, SOLID STATE TESLA COIL AND
VARIABLE 100,000 VOC OUTPUT GENERATOR PLANS
Operates on 9-12vdc many possible expenments £ 10 Ref FIHVM7/
TCL4

MEGA LED DISPLAY'S PCB fitted with 5 seven segment displays
each measunng 55 x 38mm {5 ref LEDS

MOD TRANSMITTING VALVES $J180E £80 ref LOT412
SWITCHED MODE PSU'S 244 watt +532A +126A 502A
120 2A There s 3lso an optional 3 3v 25A rail avadable 120:240v
© Cased 175x30x145mm IEC mniet Sudable for P use (6 didive
connectors 1 miboard) £15 ref LOT135

Check out our
WEBSITE
full colour interactive
1997 catalogue

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

VIDEO PROCESSOR UNITS ?/6v 10AH BATTS/24V 8A
TX Not too sure what the function of these unis 1s but they certamly
make Qood strippers! Measures 380X320X120mm on the front are
controts for scan speed scan delay scan mode loads of connections
onthe rear inside 2 x 6v 10AH sealed lead acia batts pcb's and aBA?
24vtorrowchal transformer (mains in) sold as seen May have one of two
broken knobs etc due o poor storage £1599 ref VP2

RETRON NIGHT SIGHT Recognrion of a standing man at 300m
1n 114 moonhght hermatically sealed runs on 2 AA battenes 80mm
F15iens 20mw infrared laser included £325 ref RETRON

MAKE YOUR OWN CHEWING GUM KIT Everything you need
to makereal chewinggum even the bow!andtree sap fromthe Sapoailla
tree £7 95 ref SC190

MINI FM TRANSMITTER KIT Very hgh gain preamp supplied
complete with FET electret microphone Designed to cover 88-108
Mhz but easily changed to cover 63-130 Mhz Works with a common
9v (PP3) batiery 0 2W RF £9 Ref 1001

3-30V POWER SUPPLY KIT varable stabilized power supply
for lab use Short circuit p surtabie for profe or amateur
use 24y 3A transformer 15 needed 1o complete the kit £14 Ref 1007
1 WATT FM TRANSMITTER KIT Supplied with piezo electnic
mic 8-30vde At 25-30v you will get nearly 2 watts! £15 ref 1009
FM/AM SCANNER KIT wel not gute you have to turn the knob
your seif but you wil! hear things on this radio that you wauld not hear on
an ordinary radio (even TV) Covers 50-160mhz on both AM and FM

BULL ELECTRICAL

250 PORTLAND ROAD, HOVE, SUSSEX .
BN3 SQT. (ESTABLISHED %0 YEARS).

MAIL ORDER TERMS: CASH, PO OR CHEQUE

WITH ORDER PLUS £3.50 P&P PLUS VAT.

24 HOUR SERVICE £4.50 PLUS VAT.
OVERSEAS ORDERS AT COST PLUS £3.50

PLEASE ALLOW .10 DAYS FOR DELIVER YPHONE. ORDERS
WELCOME (ACCESS,VISA, SWITCHL, AMERIC AN EXPRESS

TEL: 01273 203500
FAX 01273 323077

E-mail bull@pavilion.co.uk

Buit in 5 wan ampitfier inc speaker £18 ref 1013

3 CHANNEL SOUND TO LIGHT KIT wireless system mains
op separdte vty ad for each channel 1200w
power handliing microphone inciuded £17 Ref 1014

4 WATT FM TRANSMITTER KIT Small but powerful FM
transmitter 3 RF stages microphone and audio preamp included £24
Ref 1028

STROBE LIGHT KIT Adjustable from 1-60 hz (a lot faster than
conventional strobes) Mains operated £17 Ref 1037
COMBINATION LOCK KIT 9key programmable complete with
keypad will switch 2A. mains 9v dc operaton £13 ref 1114
PHONE BUG DETECTOR KIT This device will warn you
$0meboly 1s eavesdropping on your kne £9ref 1130

ROBOT VOICE KIT interesting orcurt that distorts your voice!
adjustatie ai.uwer the phone with a drfferent voice’ 12vdc £9ref 1131
TELEPHONE BUG KIT Smali bug powered by the ‘phone line
starts transmitting as soon as the phone 15 picked up! £12 Ref 1135
3 CHANNEL LIGHT CHASER KIT 800 watts per channel
speed and direction controlssupplied with 12 LEDS (you can fit triacs
instead 1o make lut mams not supphed) 8-12vdc £17 ref 1026

12V FLOURESCENT LAMP DRIVER KIT Light up 4 foot
tubes from your car battery! 9v 2a transformer aiso required £8 ref
1069

HELPING HANDS Perfect for those fiddly jobs that reed six
hands 6 ball and socket joints magnier £7 99 ref YOS7A

VOX SWITCH KIT Sound actvated switch ideal for making
buggng tape recorders etc adjustable sensitrity £10 ref 1073
PREAMP MIXER KIT 3 input mono mixer. sep bass and trebie
controls plus ndividual level controls 18vdc input sens 100mA £15
rat 1052

SOUND EFFECTS GENERATOR KIT Produces sounds
ranging from bird chips to sirens Complete with speaker add sound
effects to your projects for just £9 ref 1045

16 WATT FM TRANSMITTER (BUILT) 4 stage high power
preamp required 12-18vdc can use ground plane yag of open dipole
£59 ref 1021

HUMIDITY METER KIT Builds nto a precision LCD humidity
meter 9ic design pcb icd display and all components included £29
PC TIMER KIT Four channel output controlled by your PC wall
switch high current mains with relays (supphed) Software supplied so
you can programthe 10 do what you want youwant
Mimimum system configeration 15 286 VGA 4 t 640k senal port hard
drive with rmin 100k free £24 99

MAGNETIC MARBLES They have been around tor a number of
years but still give rse to Cuncsity and amazement A pack of 121§ just
£3 93 ref GVR2C

NICKEL PLATING KIT Proffesional electroplating kit that wih
transform rusting parts into showpieces in 3 hours! Will plate onto
stee! iron bronze gunimetal copper welded silver soldered or brazed
jomts Kit includes enough to plate 1 000 sq inzhes You will also need
a 12v supply a container and 2 12v iight bulbs £45 ref NIK39
Minature adjustable timers, 4 pole c/o output 3A 240v,
HY1230S8. 12vDC adjustable from 0-30 secs. £4.99
HY1260M. 12vDC adjustable from 0-60 mins. £4.99
HY2405S, 240v adjustable from 0-5 secs. £4.99
HY24060m. 240v adjustable from 0-6C mins £6.99
BUGGING TAPE RECORDER Small vorce activated recorder
uses £28 99ref MAR29P1
POWER SUPPLY fully cased with mains and o/p leads 17v DC
900mA output Bargain price £5 99 ref MAG6P9

COMPOSITE VIDEO KIT. Converts composite video into sepa-
rate H sync V sync and vidgeo 12v DC £12 00 REF: MAGSP2.
FUTURE PC POWER SUPPLIES These are 295x135x60mm
4 drive cohnectors 1 mother board connector 150watt 12v fan ec
niet and on/off switch £12 Ref EF6

VENUS FLY TRAP KIT Grow your own camivorous plant with thrs,
simple kit £3 ref EF34

6”"X12" AMORPHOUS SOLAR PANEL 12/ 155x310mm
130mA Bargain pnce just £5 99 ea REF MAG6P12

FIBRE OPTIC CABLE BUMPER PACK 10 metres for £4 95
ref MAG5P13 1deal for expenmenters! 30 m for £12 99 ref MAG 13P1
ROCK LIGHTS Unusuai things these two pieces of rock that glow
when rubbed together! belived to cause rani£3 a pair Ref EF29

3’ by ' AMORPHOUS SOLAR PANELS 145 700mA 10
walts aluminium frame screw terminals £55 ref MAG4S
ELECTRONIC ACCUPUNCTURE KIT Buikis into an electronic
version instead of needles! good to expenment with £9 ref 7P30
SHOCKING COIL KIT Build thws inttle battery operated device into
all sorts of things  aiso gets worms out of the ground! £9 ref 7P36
HIGH POWER CATAPULTS Hinged arm brace for stabiity
tempered stoel yoke super strength latex power bands Departure
speed of ammuntion 15 n excess of 200 mies per hour! Range of over
200 metres! £8 99 ref R/9

COMPAQ POWER SUPPLIES WITH 12V DC FANS Ex
equipment psu's some ok some not but worth 1t for the fan alone!
probably about 300 watt PC unt with 1EC input £3 50 each ref CQ1
BALLON MANUFACTURING KIT Briish made small biob
blows Into a large longlasting balloon hours of fun! £3 99 ref GVE99R
9-0-9V 4A TRANSFORMERS chassis mount £7 ref LOT19A
MEGA LED DISPLAYS Build your self a clock or something with
these mega 7 seg displays 5Smm high 38mm wide 5on a peb for just
£4 99 ref LOT16 or a bumper pack of 50 displays for just £29 ref
LOT17

SOLID STATE RELAYS

CMP DC-200P 3-32vdc operation 0-200vde 1A £2 50
SMT20000/3 3-24vdc operation 28-280vac 3A £4 50

SAE FOR FREE
COLOUR CATALOGUE

WE BUY SURPLUS STOCK

FOR CASH
SURPLUS STOCK LINE 0802 660377
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Everyday Practical Electronics Books

ELECTRONIC PROJECTS - BOOK 1
Published by EvorydayE Practical Electronics in
iation with M, { i

9
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, Insula-
tion Tester, Stegper 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
Generator, Tilt Alarm, 10W Audio Amplifier, EE
Buccaneer Induction Balance Metal Detector, BBC Midi
Interface, Variable Bench Power Supply, Pet Scarer,
Audio Signal Generator.

128 pages (A4 size) [URIIRTYINIEN £2.45

ELECTRONICS TEACH-IN 88/89 -

INTRODUCING MICROPROCESSORS

Mike Tooley BA (published by Everyday Practical
Electronics)

A complete course that can lead successful readers to
the award of a City and Guilds Certificate in introduc-
tory Microprocessors (726/303). The book contains
everything you need to know including full details on
registering for assessment, etc. Slanin? with basic
terminology, 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) £245

ELECTRONICS TEACH-IN No. 6

DESIGN YOUR OWN CIRCUITS

(Published by Everyday Practical Electronics)

Mike Tooley BA

This book is designed for the beginner and

experienced reader alike, and aims to dispel some of
the mystique associated with the design of electronic
circuits. It shows how even the relative newcomer to
electronics can, with the right approach, design and
realise quite complex circuits.

Fourteen individual p.c.b. modules are described
which, with various detailed modifications, should
allow anyone to design and construct a very wide
range of different projects. Nine “*hands-on” complete
DIY projects have aiso been included so readers can
follow the thinking behind design, assembly, con-
struction, testing and evaluation, together with sug-
gested “mods’ to meet individual needs. The practical
projects have each been designed to stand on their
own as complete items of equipment. PC.B.s for all
the modules and projects are available by mail order.

The subjects covered in each chapter of the book
are: Introduction and Power Supplies: Small Signal
Amplifiers: Power Amplifiers: Oscillators: Logic Cir-
cuits; Timers; Radio; Power Control; Optoelectronics.

The nine complete constructional projects are:
Versatile Bench Power Supply; Simple intercom;
Bench Amplifier/Signal Tracer; Waveform Generator;
Electronic Die; Pulse Generator; Radio Receiver; Disco
Lights Controller; Optical Communications Link.

136 pages (A4 size) £3.45

TEACH-IN No. 7 plus FREE Software

ANALOGUE AND DIGITAL

ELECTRONIC COURSE

{Published by Everyday Practical Electronics)

Alan Winstanley and Keith Dye

B.Eng(Tech)AMIEE

The highly acclaimed Teach-In series, which included
the construction and use of the Mini Lab and Micro
Lab test and development units, has been put together
in book form. Additionally EPT Educational Software
have developed a GCSE Electronics software program
to compliment the course and a FREE DISC covering
the first two parts of the course is included with the
book.

DIRECT
BOOK
SERVICE

The books listed have been
selected by Fvervday Practical
Electronics editorial staff as
being of special interest to
everyone involved in elec-
tronics and computing. They
are supplied by mail order
direct to your door. Full
ordering details are given on
the last book page. For another
selection of books see next
month’s issue.

An interesting and thorough tutorial series aimed
specifically at the novice or complete beginner in elec-
tronics. The series is designed to support those un-
dertaking either GCSE Electronics or GCE Advanced
Levels, and starts with fundamental principles.

If you are taking electronics or technology at schoot
or college, this book is for you. If you just want to
learn the basics of electronics then this is for you.
If you are teaching electronics or technology you
must make sure you see it. Teach-/n No. 7 will be
invaluable if you are considering a career in elec-
tronics or even if you are already training in one. The
Mini Lab and software enable the construction and
testing of both demonstration and development cir-
cuits. These learning aids bring electronics to life
in an enjoyable and interesting way: you will both
see and hear the electron in action! The Micro Lab
microprocessor add-on system will appeal to higher
level studants and those developing microprocessor
projects.

152 pages (A4 size) £3.95

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, ap-
plication and systems programs and how to actually
make your choice as well as sections on the law, er-
gonomics and a glossary of common terms.

The text contains many useful tips and some warn-
ings (which could save much effort and expense).

114 pages £4.95

MAKING MS-DOS WORK
FOR YOU (covers version 6.2)
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”. Nonethe-
less, the book has also been designed to be circular,
which means that you don’t have to start at the begin-
ning and go to the end.

he 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 professional looking menu system, so
that you or anyone else can run utility applications
or commercial software packages easily. How the
ANSI.SYS display and keyboard commands can be
used to position the cursor on any part of the screen,
change the intensity of the displayed characters or
change their colour. How the Edit screen editor or the
Edlin line editor can be used to enter ESCape
(ANSI.SYS) commands into simple ASCI 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 compatible dot matrix
and HP compatible laser printers. How to use several
routines, such as moving and finding files, protecting
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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 fite, includ-
ing 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 meeting of some
simple assembler mnemonics.

182 pages E88S
MULTIMEDIA ON THE PC

{an R. Sinclair

in this book, you'll find out what a CO ROM is, how it
works, and why it is such a perfect add-on for a PC,
allowing you to buy programmes, text, graphics and
sound on a CD. It also describes the installation of a
CD ROM drive and 8 sound card, pointing out the
common problems that arise, and then shows how to
use them to create a complete multimedia presenta-
tion that contains text, photos, a soundtrack with your
own voice recorded as a commentary, even animation
and edited video footage.

184 pages £11.95

A CONCISE INTRODUCTION TO MS-DOS

N. Kantaris

{Revised Edition Covers Version 6.2)

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”
Nevertheless, the guide is also designed to be circular,
which means that you don‘t have to start at the begin-
ning and go to the end. The more experienced user
can start from any section.

176 pages Order code BP232 £3.95

UNDERSTANDING PC SPECIFICATIONS

R. A. Penfold (Revised Edition)

If you require a microcomputer for business applica-
tions, or a high quality home computer, an IBM PC or
compatible is often the obvious choice. They are com-
petitively 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 applica-
tions 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 inadequate
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: Dif-
ferences between types of PC (XT, AT, 80388, etc);
Maths co-processors; Input devices {keyboards, mice,
and digitisers); Memory, including both expanded
(EMS} and extended RAM; RAM disks and disk
caches; Floppy disk drive formats and compatibility;
Hard disk drives (including 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 EGA!
128 pages £4.95

AN INTRODUCTION TO 6800 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 £2.95
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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.

88 pages Temporarily out of print

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 com-
prehensive terms, and brief construction notes are given
where necessary.

Aimed at the practical design engineer, technician and
experimenter, as well as the electronics student and

amateur.
Order code NE11

124 pages

DIGITAL 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 knowledge of elec-
tronics is assumed, and the more theoretical topics are
explained from the beginning, as also are many work-
ing practices. The book concludes with an explanation of
microprocessor techniques as applied to digital logic.

200 pages Order code PC106

ELECTRONIC CIRCUITS FOR THE COMPUTER
CONTROL OF ROBOTS

Robert Penfold

Robots and robotics offer one of the most interesting
areas for the electronics hobbyist to experiment in. Today
the mechanical side of robots is not too difficult, as there
are robotics kit and a wide range of mechanical com-
ponents available. The microcontroller 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 Temporarily out of print

£13.95
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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 includes
circuits for the 707 common anode display.

64 pages Temporarily out of print
BOOK 2 50 more l.e.d. circuits.

50 pages £1.95
CIRCUIT SOURCE BOOK 1

A. Penfol

Written to help you create and experiment with your own
electronic designs by combining and using the various
standard “building block” circuits provided. Where ap-
plicable, advice on how to alter the circuit parameters is
given.

The circuits covered in this book are mainly con-
cerned 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 gontrols; voltage con-
trolled amplifiers and filters; triggers and voltage com-
parators; 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.

1.

82 pages £4.99
A BEGINNER'S GUIDE TO TTL DIGITAL ICs
R. A. Penfold

This book first covers the basics of simple logic circuits
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in general, and then progresses to specific TTL logic
integrated circuits. The devices covered include gates,
oscillators, timers, flip/flops, dividers, and decoder circuits.
Some practical circuits are used to illustrate the use of TTL
devices in the “real world”

142 pages £4.95
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 oscil-
lators; sinewave oscillators; function generators; CMOS
oscillators; voltage controlled oscillators; radio frequency

oscillators; 555 monostables; CMOS monostables; TTL
monostables; 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/flops, noise generators, tone decaders, 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 Temporarily out of print

HOW TO USE OPAMPS

E. A Parr

This book has been written as a designer's guide cover-
ing many operational amplifiers, serving both as a source
book of circuits and a reference book for design calcula-
tions. The approach has been made as non-mathematical

as possible.
160 pages Order code BP88 £3.99

Project

Building

ELECTRONIC PROJECTS FOR EXPERIMENTERS

R. A. Penfold

Many electronic hobbyists who have been pursuing
their hobby for a number of years seem to suffer
from the dreaded "'seen it all before” syndrome. This
book is fairly and squarely aimed at sufferers of this
complaint, plus any other electronics enthusiasts who
yearn to try something a bit different. No doubt many
of the projects featured here have practical applica-
tions, but they are all worth a try for their interest
value alone.

The subjects covered include:- Magnetic field detec-
tor, Basic Hall effect compass, Hall effect audio isolator,
Voice scrambler/descrambler, Bat detector, Bat style
echo location, Noise cancelling, LED stroboscope, Infra-
red “torch”, Electronic breeze detector, Class D power
amplifier, Strain gauge ampilifier, Super hearing aid.

136 pages £4.95
PRACTICAL FIBRE-OPTIC PROJECTS
R. A. Penfold

While fibre-optic cables may have potential advantages
over ordinary electric cables, for the electronics en-
thusiast it is probably their novelty value that makes
them worthy of exploration. Fibre-optic cables provide
an innovative interesting alternative to electric cables,
but in most cases they also represent a practical ap-
proach to the problem. This book provides a number of
tried and tested circuits for projects that utilize fibre-
optic cables.

The pr;:z‘ects include:- Simple audio links, FM. audio
link, PW.M. audio links, Simple d.c. links, PW.M. d.c.
link, PW.M. motor speed control, RS232C data links,
MIDI link, Loop alarms, R.PM. meter.

All the components used in these designs are readily
available, none of them require the constructor to take
out a second mortgage.

132 pages £4.95

ELECTRONIC PROJECT BUILDING FOR BEGINNERS

R. A. Penfold

This book is for complete beginners to elegtronic project
building. It provides a complete introduction to the prac-
tical side of this fascinating hobby, including the follow-
ing topics:

Component identification, and buying the right parts;
resistor colour codes, capacitor value markings, etc;
advice on buying the right tools for the job; soldering;
making easy work of the hard wiring; construction
methods, including stripboard, custom printed circuit
boards, plain matrix boards, surface mount boards and
wire-wrapping; finishing off, and adding panel labels;
getting “problem” projects to work, including simple
methods of fault-finding.

In fact everything you need to know in order to get
started in this absorbing and creative hobby.

135 pages £4.95

45 SIMPLE ELECTRONIC TERMINAL BLOCK

PROJECTS

R. Bebbington

Contains 45 easy-to-build electronic projects that can be
constructed, by an absolute beginner, on terminal blocks
using only a screwdriver and other simple hand tools. No
soldering is needed.

Most of the projects can be simply screwed together,
by following the layout diagrams, in a matter of minutes
and readily unscrewed if desired to make new circuits.
A theoretical circuit diagram is also included with each
project to help broaden the constructor's experience and
knowledge.

The projects included in this book cover a wide range
of interests under the chapter headings: Connections
and Components, Sound and Music, Entertainment,
Security Devices, Communication, Test and Measuring.

163 pages £4.95

HOW TO DESIGN AND MAKE YOUR OWN PC.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 includ-
ing photographic methods and designing your own

p.c.b.s.

80 pages £250
A BEGINNER'S GUIDE TO MODERN ELECTRONIC
COMPONENTS

R. A. Penfold

The purpose of this book is to provide practical in-
formation to help the reader sort out the bewilder-
ing array of components currently on offer. An ad-
vanced 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
components are included, with the emphasis firmly
on those components that are used a great deal in
projects for the home constructor.

166 pages Temporarily out of print

ELECTRONICS SIMPLIFIED - CRYSTAL SET
CONSTRUCTION

F. A. Wiison, C.G.LA,, C.Eng., FI.LE.E., FLE.RE,,
F.B.ILM.

Especially written for those who wish to participate in
the intricacies of electronics more through practical
construction than by theoretical study. it is designed
for all ages upwards from the day one can read intel-
ligently and handle simple tools.

80 pages LRkL)

the required postage to the total order.

and address, the order code and

for surface mail post.

DIRECT BOOK SERVICE
ORDERING DETAILS

Please state the title and order code clearly, print your name and address and add

Add £1.50 to your total order for postage and packing (overseas readers add £3
for countries in the EEC, or add £6 for all countries outside the EEC, surface mail
postage) and send a PO, cheque, international money order (£ sterling only) made

ayable to Direct Book Service or credit card details (including card expiry date),
isa or Mastercard (Access) — minimum credit card order is £5 — quoting your name
uantities required to DIRECT BOOK SERVICE,
33 GRAVEL HILL, MERLEY, 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

Please check price and availability (see latest issue of Everyday Practical
Electronics) before ordering from old lists.
For a further selection of books see next month’s issue.
DIRECT BOOK SERVICE IS A DIVISION OF WIMBORNE PUBLISHING LTD.
Allen House, East Borough, Wimborne, Dorset BH21 1PF. Tel 01202 881749 Fax 01202 841692
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TEACHERS - STUDENTS -
HOME USERS, ETC.

With this non commercial version of our software
produced for single users, this is your dream come true!

Software as you are probably aware has no real material
~lue, but is priced to recover the enormous costs of
development. The software house tries to evaluate how
many units will sell at a specific price to generate the

amount needed and produce a healthy profit.

As the electronics marketplace shrinks, due to expanding
competition, it means that, in reality, powerful user
friendly software, such as EDWin, must be very
highly priced and therefore remains inaccessible to the
individual and small businesses.

Until today .... Norlinvest, one of the biggest software
houses in the electronics sector, has decided to put
onto the market a “Non Commercial” version

of their EDWin software, which is
known worldwide.

ELECTRONIC DESIGN FOR WINDOWS  NON COMMERCIAL

Your opportunity to save £££££’°s

This is the first truly seamlessly integrated suite of
software running in all Windows formats .... simulation,
schematics and PCB design. At last allowing amateurs,
teachers, students, .... in a word any “individual” to
take advantage of current technology, without any
restriction.

To avoid misunderstanding - there is no difference
between the industrial software at £3,515.25 VAT inc.
and the “NC Deluxe 3" at £114.00 VAT inc. — the
difference rests solely in the licence. In other words,
industry is subsidising the development costs and the
individual can now take full advantage of this.

Computer Compatibility
To run the program you will need:
* Windows 3.x, Win95 or Win NT,
* a min. 386 processor
* 8mb of RAM ¢ CD-ROM Drive

| VISA
f=—n=3]
All Major Credit
Cards Accepted
1. EDWINNC Basic: Schematics, PCB Layout with Basic
Autorouter and Postprocessing. Max. 100 component
database and 500 symbot Device Library. £49.00
The De Luxe 1 version has the above, but also includes
Professional Libraries and unlimited database components. £79.00.
De Luxe 2 is the same as the basic version, but with
Professional Libraries and adds Mix-mode Simulation. £79.00.
De Luxe 3 all the above plus the Arizona Autorouter. £114.00.
Options: Professional Libraries £24.00.
Professional Database (Unlimited components) £24.00.
Mix-mode Simulation £24.00.
EDSpice Simulation £49.00.
Arizona Autorouter £24.00.
Thermal Analysis £19.00.

Post and Packing £5.00 UK. Overseas £10.00 for CD-ROM version
(3%" disks add extra £10.00)
Prices include VAT

Swift Designs Ltd., Business & Technology Centre, Bessemer Drive, Stevenage.ﬁeﬁs. SG12DX.
To order or for more information telephone: 01438 310133 fax: 01438 722751 or Email: designs @swiftdesigns.co.uk
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System Features

» Complete End-to-End CAE/CAD system

« Simultaneous Schematic and Layout generation
 Automatic front and back annotation

e Intuitive hierarchical menu structure

e Mouse or keyboard commend activation

* Macro operations

* Real-time display of: ratsnest, active nodes,
single line or true trace width

¢ On-line help

* Auto reconnect

« Full Integration of Schematic and Layout

* Automatic file backup

* User definable text sizes

* DXF in and output

* Screen hardcopy

o Library viewer with editing possibility

* Switching on/off possibility for tool and
scroll bars

* Visible schematic and PCB symbols by editing
» Monochrome mode for better print resolution

« Bitmap support. for loading logos, documentation,
etc. Can be used in hierarchical as well as in
simple schematic or PCB design

e Maximum number of nets: 16.000

* Maximum number of nodes: 32,000

» Maximum number of bend points: 64,000
* Maximum number of connections: 64,000
* Maximum number of symbols: 32,000

* Maximum number of components: 32,000

* Maximum number of multi-segment traces:
32,000, with a total of 64,000 trace segments

¢ ANSV/IEC libraries

Schematic Capture

* Up to 100 schematic sheets

* Upto 64" x 64" sheet size

« Industry standard sheet sizes

* Rotate, scale and mirror symbols

* Real-time dragging of components and wires

 Automatic package and pin assignment

« Orthogonal and free mode manual routing

* Automatic bus annotation

« Block save, load, move and delete

* Direct access to mixed mode simulation

* Autorouting of connections

» Merging and splitting of nets possibility

* Definable line width, also for bus-lines

 Swapping of component positions

* Automatic component renumbering by
swapping

PCB Layout

in EPE April

NC

* On-line, multi-layer routing with automatic
via insertion

* Trace repeat

* Pin-to-pin, free or 45 degree routing

» Change segment side and width, trace side
and width

» Fast interactive generation of ground planes
with user definable cross-hatch or solid filt

* Automatic ground plane with thermal relief
insertion

 Automatic DRC with user specified parameters
* Electrical connectivity checking

« Linear rotation of symbols

* Gerber input read and use possibility

« Built-in interface for Spectra 6.0, Max route
6.0 and Arizona Autorouter

* Bitmap functions (logos, drawings, ...)
* Sophisticated database viewer

Mixed Mode Simulation

« 32 layers (28 route layers, 2 silk-screen
layers (front and back), 2 soldemask layers
(front and back))

* User definable trace sizes

« User definable pads

* Curved traces i

* 1 mil grid resolution - Fine grid 10 micron
* SMT, fine line, analog support

» Component repeat, rotate and mirror

« Component “move by name”

« Component, gate and pin swap

* Automatic component renaming

* AC analysis (Frequency domain)
e DC analysis (Linear/non-linear)
* TD analysis (Time domain)

« Diagram generator

* Dynamic parameter definition of active and
passive components

« Output graphs displayed on screen, hardcopy
or placed on schematic

* Oscilloscope function

* DLL based analog/digital simulation primitives,
modelling language and library creation tools

» Built-in model generator for discrete devices

Please Note: Some of the above are ONLY provided on the De Luxe 3 Version.
EdSpice and Thermal Analysis are available as bolt-on extras. See previous page.

YES! Please Rush Me My EDWINNC program.

Swift Designs Ltd., Business & Technology Centre, Bessemer Drive, Stevenage, Herts. SG1 2DX.
Priority order or more information by telephone: 01438 310133 fax: 01438 722751 or Email: designs @swiftdesigns.co.uk

INBITIE: 1oivveeereeeuriranesunasnssranessneaseessassssasistessassssassssossasssssesssassssssnsessssasstassssesssasssessssesssasstsssttssesssssssssss

Address: ....coooevieviiiiiii PO O T T T T T T T Ty OO OO Postcode: .......cccoceveeiuinninnnn
Tel.: (Day) ...coceveevveennennnn. werreeennes (Evening) ....cccoovvivviiiiiniieinennene Version Required: Basic De Luxe | 2 3 (please circle)
I'enclose £ .00 + p.p. £5 UK (p.p. £10.00 Outside UK)

Cheque/P.O./Credit Card: Visa/Access/Mastercard:

NOIIIIIIIIII

Please allow 1015 days for delivery.

I | [ | 'Expiry Date: ]| }

Signature:
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VIDEOS ON
ELECTRONICS

A range of videos designed to provide instruction on
electronics theory. Each video gives a sound introduction
and grounding in a specialised area of the subject. The
tapes make learning both easier and more enjoyable than
pure textbook or magazine study. They have proved par-
ticularly useful in schools, colleges, training departments
and electronics clubs as well as to general hobbyists and
those following distance learning courses etc.

BASICS
VT201 to VT206 is a basic electronics
course and is designed to be used as a
complete series, if required

Order Code VT201
VT202 62 minute Ty AC ts. Tt

Order Code VT202
V1203 Se onductors

1

Order Code VT203

Order Code VT205
O

Order Code VT206

£34-95...

inc. VAT & postage

Order 8 or more get one extra FREE
Order 16 get two extra FREE

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 NTSC 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 professionally clean-
ing 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

DIGITAL

Now for the digital series of six videos.
This series is designed to provide a
good grounding in digitai and computer
technology.

VT301 54 minutes. Digital One; Gates 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; Flip Flops will
further enhance your knowledge of digi-
tal basics. You will learn about Octal
and Hexadecimal notation groups, flip-flops,
counters, etc. Order Code VT302
VT303 54 minutes. Digital Three; Registers and
Displays is your next step in obtaining a solid
understanding of the basic circuits found in
today’s digital designs. Gets into multiplexers,
registers, display devices, etc.

Order Code VT303
VT304 59 minutes. Digital Four; DAC and ADC
shows you how the computer is able to com-
municate with the real world. You will learn
about digital-to-analogue and analogue-to-digi-
tal converter circuits. Order Code VT304
VT305 56 minutes. Digital Five; Memory Devices
introduces you to the technology used in many
of today's memory devices. You will learn all
about ROM devices and then proceed into
PROM, EPROM, EEPROM, SRAM, DRAM, and
MBM devices. Order Code VT305
VT306 56 minutes. Digital Six; The CPU 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

—
ORDERING: Price includes postage to anywhere in the world.
OVERSEAS ORDERS: We use the VAT portion of the price to pay for
airmail postage and packing, wherever you live in the world. Just send
£34 .95 per tape. All payments in £ sterling only (send cheque or money

order drawn on a UK bank).
Visa and Mastercard orders accepted - please give card number, card expiry date and
cardholder’s address if different from the delivery address.
Orders are normally sent within seven days but please allow a maximum of 28 days -
longer for overseas orders.
Send your order to: Direct Book Service, 33 Gravel Hill, Merley, Wimborne,
Dorset BH21 1RW (Mail Order Only)
Direct Book Service is a division of Wimborne Publishing Ltd., l

Tel: 01202 881749. Fax: 01202 841692
Due to the cost we cannot reply to overseas orders or queries by Fax.
E-mail: editorial@epemag.wimborne.co.uk
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RADIO

VT401 61 minutes. AM. Radio Theory. The most
complete video ever produced on a.m. radio.
Begins with the basics of a.m. transmission and
proceeds to the five major stages of a.m. recep-
tion. Learn how the signal is detected, converted
and reproduced. Also covers the Motorola C-
QUAM a.m. stereo system. Order Code VT401
VT402 58 minutes. EM. Radio Part 1. F.M. basics
including the functional blocks of a receiver.
Plus r.f. amplifier, mixer oscillator, i.f. amplifier,
limiter and f.m. decoder stages of a typical f.m.
receiver. Order Code VT402

VT403 58 minutes. FM. Radio Part 2. A con-
tinuation of f.m. technology from Part 1.
Begins with the detector stage output, proceeds
to the 19kHz amplifier, frequency doubler,
stereo demultiplexer and audio amplifier stages.
Also covers RDS digital data encoding and
decoding. Order Code VT403

MISCELLANEOUS

VT501 58 minutes. Fibre Optics. From the fun-
damentals of fibre optic technology through
cable manufacture to connectors, transmitters
and receivers. Order Code VT501
VT502 57 minutes. Laser Technology A basic in-
troduction covering some of the common uses of
laser devices, plus the operation of the Ruby
Rod laser, HeNe laser, CO; gas laser and semi-
conductor laser devices. Also covers the basics
of CD and bar code scanning.

Order Code VT502

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(A|| videos are to the
UK PAL standard on VHS tapes)

Evervday Practical Electronics, April 1997



HEARING AIDS
AND CELLPHONES

When | do radio phone-in pro-
grammes | always get at least one call
with an interesting question | can't
answer. So | go away and check for the
next week. Sometimes the information is
well worth a wider audience. Here are a
few loose ends recently tied up.

Banks, Post Offices, theatres and
public service HQs often have an induc-
tion loop system for the hard of hearing.
The loop couples at low frequency with
a hearing aid. Some telephones have a
socket for an amplified headset. So is
there a cellphone that works in the
same way?

The short answer is no. Cellphones,
especially digital models (GSM,
Orange, Mercury One-2-One) churn out
so much interference that they upset a
hearing aid. So it seems unlikely that
they can ever work with an induction
loop.

But most modern cellphones have a
port which can connect to a hands-free
system for a car. Motorola sells an ear-
piece and throat mic that will connect to
the port on some of its cellphones, in-
stead of a hands-free car kit.

RECORDING TELECOMS

Another caller asked whether it is
now illegal to record a telephone
call. The question is prompted by
recent adverts on radio, TV and in
newspapers, which warn (even boast)
that all calls to the company will be
recorded. This disclaimer was itself
prompted by a clarifying statement put
out by the DT! in July about changes
which came into force in September.
These changes concern the licences
under which the telephone services
operate under the Telecommunications
Act 1984.

Emergency services, like the police
and ambulances, can record all calls
without warning the caller. Business,
like banks, insurance companies and
stockbrokers, can record calls but must
make “every reasonable effort” to warn
the caller. Hence the new rash of ad-
verts.

Private individuals, such as journalists
investigating a sensitive story, can tape
without warning. In theory they should
use only an acoustic or inductive
coupler. in practice these can give poor
results and no-one is going to know if
the taper uses a direct connection to the
phone line. But the direct connection
must be via an isolation box or the
ringing and DC voltages that routinely
pass down a phone line may damage
the recorder. Inexpensive isolators are
sold in the USA and Japan, but not in
the UK.

Everyday Practical Electronics, April 1996

by Barry Fox

ERPOIRTT

NAGGING REDIALING

A third caller asked about “naggers”,
as sold in the USA. A nagger is a
phone which continually redials a busy
or engaged number until it answers.
Until recently they were banned in the
UK because the regulations set by the
BABT, British Approvals Board for Tele-
communations, gave the makers of
phones and fax machines a choice of
four complicated options. Cut short,
these required the automatic re-dialler
to space calls by at least three minutes,
or make only three attempts at one
minute intervals. The reason given was
that naggers clog BT's network.

Guernsey Telecom, in the Channel
Islands, recently introduced a service
called Ringback which has proved very
popular. Press "5 when you get an
engaged tone. Ringback then keeps
checking the busy number, calls you
back when it is free and sets up the
call.

In November BT introduced its own
Ringback service in the UK. The only
difference is that BT charges 10p per
call.

incidentally GT found that Ringback
clashes with call waiting, because Call
Waiting does not return a conventional
engaged tone. UK users will now dis-
cover the same problem.

This, and BT's 10p surcharge, makes
nagger phones all the more attractive.
They cost nothing extra to use. And the
good news is that BABT has now
relaxed its rules, as a first step towards
harmonisation on nagging throughout
Europe.

New phones and faxes can make up
to 15 attempts at a call, spaced at
five second intervals. The first nagging
phones are due in the shops soon. They
will not be as useful as American models
which dial until eternity, with no delay.
But they are a whole lot better than the
clumsy restrictions we have been stuck
with so far.

Do you use a PC on a sliding shelf
mount? If you do, you know the problem.
The shelf is not wide enough to take a PC
keybeard and a mouse pad, side by side.
But if you put a mouse pad under one side
of the keyboard, its thickness throws the
keyboard off-balance.

3M has the answer with the Precise
Mousing Surface. This rather fancy name
describes a small sheet of plastics
matenal, with a microscopically fine
structure of tiny peaks and valleys on the
surface. You cannot see them, but you can
feel them as a rough surface. This lets a

MICE, MATS AND 3M

ENACTING

COMMONSENSE TELECOMS

The English Advisory Committee on
Telecommunications, is a quango, set up
to advise telecoms watchdog Oftel. | had
never heard of ENACT until it announced
that “consumers are concerned about call
queuing systems”.

Too true. A company answers calls
promptly, but then plays a recorded an-
nouncement and lo-fi music while keep-
ing the caller holding on the line until
someone is ready to tatk. And all the time
the caller is paying for the call.

The Microsoft Network helpline even
has the cheek to play a recording which
says the delay is caused by the unex-
pected popularity of MSN and the latest
version of the Internet Explorer software.

So what does ENACT advise? The
quango’s catchy name certainly implies
some hope of useful action.

Chairman Moira Black says, “Adoption
of good practice could soon put things
right”.

So how does Ms Black's ENACT
propose to improve practice? “People
should write to the managing director of
the company concerned”. If firms do not
then improve their queuing system, says
Ms Black, “people will start hanging up”.

Has Ms Black or anyone else in
ENACT ever owned a PC? If they did,
they would know that the people who
phone computer helplines have no choice
but to hang on. They have bought a
system, or subscribed to a service, that
does not work properly and there is no
printed manual to refer to. The company
works on the Microsoft principle that
users should use online help, or if they
can't get on line they should phone the
helpline.

Anyone who follows Ms Black’s advice
will forfeit the chance of getting their PC
working again.

Who sets up these advisory com-
mittees, and who picks their staff? Can |
be on a few please?

mouse grip the plastics firmly. But the
mat is so thin that it will slide under one
side of a keyboard without making it
lopsided.

The only down side is the price. 3M
talks a lot of guff about ‘‘patented
microreplication technology'’ to justify a
retail tag of over £9. My bet is that either
3M will drop the price, or a competitor
will come up with something very similar.

Remember that ordinary mouse pads
used to sell for several pounds a time.
Now they are given away, often as
advertising material.
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VARIABLE VOLTAGE

TRANSFORMERS
INPUT 220V/240V AC 50/60 OUTPUT OV-260V
PANEL MOUNTING e

0-5KVA2-5ampmax  £33.00 £6.00
(€45 83 inc VAT)
1KVA 5 amp max £45.25 £7.00
SHROUDED {£61 39.inc VAT)
0-5KVA2-5ampmax  £34.00 £6.00
{€£47.00 inc VAT)
1KVA S amp max £48.25 £7.00
{£62.57 inc VAT)

2KVA 10 amp max £65.00 £8.!
(€86 36 inc VAT)
3KVA 15 amp max £86.50 £8.50
{€111 63.in¢c VAT)
SKVA 25 amp max £150.00 (+ Camage & VAT)
10KVA 45 max  £300.00 (+ Camage 3 VAT)
BKVA 3 PH, Star  £205.00 (+ Camage & VAT)

e
5 KVA ISOLATION TRANSFORMER

50 |stroke t in Base mounting 'an stroke 150s pull

As New Ex-Equipment, fully shrouded. Line Noise
Suppression. Ultra Isolation Transtormer with
terminal covers and knock-out cable eniries
Primar: 120V/240V. Secondary 120V/240V
50/60Hz, 0-005pF Capacntance Size. L 37cm x W
19cm x H 16cm Weight 42 kilos Price £120 +
VAT Ex-warehouse Carnage on request

24V DC SIEMENS CONTACTOR
Type 3TH8022-08 2 x NO and 2 x NC 230V AC 10A
Contacts Screw or D Rad fixmg Size H 120 x W 45
x D 75mm Brand New Pnce £7.63 nct P&P and VAT

240V AC WESTOOL SOLENIODS
TT2 Mod 1 Rat 1 Max stroke *ein Base mounting
vaon_ stroke 5ibs pull approx TT6 Mod ¢ Rat 1 Max

approx SERIES 400 Mod 1 Rat 2 Max stroke
‘1sin. Front mounting zn stroke 15bs pull approx
Price mcl‘wp&g 8 VAT TTS €5.88, TT6 £8.81,
£7.64

AXIAL COOLING FAN
230V AC 120mm square x 38mm 3 biade 10 watt
Low Nowse fan_Price £7.29 incl P&P and VAT
Other voltages and sizes avalable from sfock
Please telphone your enquires

INSTRUMENT CASE
Brand new. Manufactwred by imhof L 31 x H 18 x
19cm Deep. Removabie fronl and rear panel for easy

SERIES

T ORESCENT TuaEs VAT 2o 28 2 rane
41t 40 watt £14.00 (caders only) (€16 45 ¢ VAT) SEWING MACHINE MOTOR
21t 20 watt £9.00 (cakers only) (£10 58 nc VAT) | Brand new 220V/240v AC/OC SEW-TRIC 2 lead
12 8 watt £4.80 + 750 p&p (€6 52 mc VAT) | Brush Motor Size L 100mm x H 70mm x W 55mm
9n 6 watt £3.96 + 50p plp (£524 ¢ VAT) | Sondie "vm aa x 1 long Price £14.10 nc pap &
6 ¢ wan £3.96 + S0p pdo (6524 c VAT) | VAT GEARED MOTORS
230V AC BALLAST KIT
For ofher o, 9o 120 bes $6.08 €1 oty N el A0V IAC,
nc
Te o Tom an D000 g {20400 gl | ORE12ON z';:;'; ;:_YA;': PE“:T‘;’N?'_
Oper Warsogryof O TUGE for Germical & Prom | | jnpyt 230V/240V AC, Output approx 15KV

Sensave ap0bcatons Plesse Miephone your engunes

400 WATT BLACK LIGHT -: =

GES 'apour famp sudable for
use wih a PF Balast
Oniy £38.00 + £4 00 p8p  (145.35 inc VAT)

12v D.C. BILGE PUMPS
500 GPH 15/t head 3 amp £19.98
1750 GPH 15tt head 9 amp £34.5§
Also now avasable
24V D.C 1750 GPH 15% heao 5 amp £35.55

All designed
PRICES WNCLUDE PSP 8 VAT

y of your Grey textured
with case feet mmflsm« PaP and

Producing 10mm spark. Buiftin 10 sec
timer. Easily modified for 20 sec. 30 sec to
continuous. ned for boiler gnition
Dozens of uses in the tiekd of physics and
electronics, e.g. ing Nneon or argon
tubes etc Pnce less case £8.50+£2.40
p&p (£12.81 inc VAT) NMS.

EPROM ERASURE KIT
Build your own EPROM ERASURE for a fraction of
the price of a made-up unit Kit of parts less case
mcludes 12in 8 watt 2537 A Tube Ballast unit
par of bi-pin leacs. neon mdicator, on/oll switch

b “SUPER HY-LIGHT STROBE KIT
Designed for Disco, Theatrical use eic.
Approx 16 joules. Adusstable speed £50.00 « £3 00
&E&zsnc A
Case and reflector £24.00 + £3.00 (£31 73 nc VAT)
SAE for further detads Hy-Lght and

satety and cwcunt £15.00 + £2 00 p&p
(€19 98 inc VAT)

WASHING MACHINE WATER PUMP
Brand new 240V AC fan cooled Can be used for a
vanety of purposes Inikel 1van . outlet 1n dia Pnce
nclu&s p&p & VAT €£11.20 each or 2 for £20.50

nclusve

Printed circuit boards for certain EPE constructional projects are available from the
PCB Service, see list. These are fabricated in glass fibre. and are fully drilled
and roller tinned. All prices include VAT and postage and packing. Add £1 per
board for airmail outside of Europe. Remittances should be sent to PCB Serv-
ice, Everr'day Practical Electronics, Allen House, East Borough, Wimborne,
Dorset BH21 1PF. Tel: 01202 881749; Fax 01202 841692 (NOTE, we cannot
reply to orders or queries by Fax); E-mail: editorial@epemag.wimbome.co.uk .
Cheques should be crossed and made payable to Everyday Practical Electronics
(Payment in £ sterling only).
NOTE: While 95% of our boards are held in stock and are dispatched within
seven days of receipt of order, please allow a maximum of 28 days for
delivery — overseas readers allow extra if ordered by surface mail.
Back numbers or photostats of articles are available if required - see the
Back Issues page for details.
Please check price and availability in the latest issue.

Boards can only be supplied on a payment with order basis.

Special KNOCK DOWN SALE of PCBs.

We have a few p.c.b.s left from past projects these are
being offered at the knock down price of £2.00 each — no
matter what size they are (some of these boards are
worth over £15.00 each) while stocks last. This price
includes VAT and UK post — overseas orders please add
50p postage (or £1 per board for airmail postage).

Audio Lead Tester 641; Hand Tally, man board 699 and

isplay board 700; Modular Disco Lights — Masteriink 752
~ Dimmer Interface 765: Knockerbox 775; Car_Electric
Window Enhancer, 821; Electronic Fire, 820; Electronic Snooker Scoreboard,
832; Bike Odometer (pair of boards), 836/7; Amstrad PCW A to D Converter
(double-sided), 838; Linear Power Supply (double-sided), 844; 1W Stereo Amplifier,
851; Visual Doorbell, 863; CCD TV Camera — Control Board, 865; Telephone Ring
Detector, 864; CCD TV Camera - Combined Video, Test & Ext Plug Boards, 866a/e
— Frame Grab Control, 867; EPE SounDAC PC Sound Board. . Stereo Noise
Gate 873; Capacitance/inductance Meter 876; Digital Water Meter — Scaler. 878
— Counter/Display, 879; Microprocessor Smartswitch, 881; Microcontroller P.1.
Treasure Hunter 882 Print Timer, 874; Watering Wizard, 883; Simple NiCad
Charger, 884; Stereo HiFi Controller — 1 Power Supply, 886 — Main Board, 887 —
Expansion/Display Boards, (pair) 888; Dancing Fountains — 1 Pre.amp, 889 — Pump
Controller, 890 - Fitter, 891; 6802 Microprocessor Development Board, 894.

Any of the above for just £2 each inc. VAT and p&p.

inc. VAT
and p&p

Strobe Kis
% SERVICE TRADING CO Back numbers or photostats of articles are available see the
57 BRIDGMAN ROAD, CHISWICK. LONDON W4 588 Back Issues page for details.
Oper  TEL:01819951560 ~ FAX:0181.9950549  Avoe
— - — PROJECT TITLE Order Code |  Cost
Experimental Electronic Pipe Descaler I 839 £5.50
L.E.D. Matrix Message Display Unit (Special Offer Price)
."&EW mum cmr;n#v and sm:iow‘% or;s“ns Howr € Courte 1509 7 xzw mz £145 Boards 870, 871 ONLY 870/1 £13.00
Sl e wearpranliTy Comerns a0, S0 11 o Dancing Fountains — 2 gﬂm’
witches, .
ot 1100 s V000 0 8 TV w3 SCART piog) ANt AB2905-C arge siepping mofor 14V 75" siep PC-Compatible Interface (double-sided) 892 £10.90
1t has a high resolubon of 450 TV nes vertical and 7 ohm 68mm cha body 6 3mm shaft  £8.95 or £200 Sei h-18 IFil 896 £6.23
TV nes honzontal, electronic auto ins for nearly dark for a box of 30 eismograp ensor/Filter .
{1 LUX) 10 brighl sunkght operabion and a pmhole lens Pdme-rcm-w- type. 22 Smm lead pich Clock/Mixer 897 £5.87
¥ha 02 degree fekgof wew. dlocuses down K alew  OSF 27 ac e each g 0« Bp 1000 > 3-Channel Lamp Controller 899 £8.17
s wih 3 3-wwe lead (12V n, pnd and wdeo 1uF 250V.a ¢ 20p aach. 159 100 +. 10p 1000 + - .
oul £93.57 « VAT = £10995 o 10+ £89.32 + VAT Tf os‘%v‘wdarmmawm 15p 6ach 75p Seismograph - 2 : m‘
o ooty Bioppig Motor Kita (ot hikiding 4 0.2, F 250V polyesier axalleads, 15p sach. 100+ 7p sach PC-Compatible Interface (double-sided) 898 £10.72
motors) 'na?umtéokummm Polypropylens 1, 400V d c. (Wima MKP10) 27 Smm pdch. Visual/Audio Guitar T 900 £7.55
molors by PC (via the Parallel Port) wih wo molors and 32 X 29m x 17mm case, 75p each. 60p 100+ isual/Audio Guitar Tuner :
sohware £67.00; Butt £99.00 ?Figvmﬁm“enm lumoo Hobby Power Supp! 902 £5.00
. 100+ i i —_

Software supoor d 4ol oguts K 00 ot ey % Audio Auxiplexer g gggs:areoard ggg g;ﬁ
mmmw) L0 mmg mxx“mmw u%ﬂ'ﬁ&&“' T e -
"‘.'.".;m‘....m per v e % '%% R ngloe\;/gggﬁlrﬁzjlation Tester KA. ggg gggg

. ar L] o * % o
LeDs e S s o Tpaa, Tow 11 0F s v s anee | | | Active Guitar Tone Control 907 €450
Cable Ties 1p each, £5.95 per 1000. £49.50 per 10,000 contanng no p cb ) £5.95 or £49.50 for 10 TV Off-er  (pair) 908/909 €725

RECHARGEABLE BATTERIES oy awaos a1 1 Video Modules — 1 Simple Fader 910 £5.12
sy D09 15peach 100 Improved Fader 911 £6.37
s%mmm 5‘4’2 mmamw&v&mwmmm Video Enhancer 912 £5.15
12AR wih solder s £1.55  p.C.400W PSU (inel pat 201035-001) wih standard Rodent Repeller DEC'94 913 £6.26
Msémw'mwu §‘.§§ mobeoard and fve sk dnve connecior. 1 dnd man EPE Fruit Machine ) ) 914 £8.14
Soipt1) 12 B2 (o oo cane, Gens 212w <  40en 14300 Video Modules -2 Horizontal Wiper 916 £6.23
B B RATmEDwTRabe 4 Grannel Ao Mie S¢ | 2
Sub C wih solder 0250 75 -Channel Audio Mixer !
B RO 6135 a0 ises | | | Spacewriter Wand 921 £4.00

i e b P i e T L Universal Digital Code Lock 922 £6.25
“mm-)-mmmnc-wg? uuw&&o-szsmm with room for & power Video Modules -3 an k.’
oo ke, o ana 0s mustbe charged i twos of Supoly. hght-grey plashc 67mm x 268mm « 247mm £7.95 or Dynamic Noise Limiter 919 £6.92
st ey yyormgererreme e L L Je L) System Mains Power Supply 920 £4.98
1o memory .
Crrgec s T5A i secharpoc s 50TA r o8 1100AH  CY34B8 Gam Retey 307w 100w . wih Jwre kel Magnetic Field Detector 923 £5.77
A DFTEE . ——— T4 amk i 20peach Model Railway Track Cleaner 924 £5.11
PLEASE CHECK FOR AVAILABILITY R:I::M suw;m o e m wedonre Moving Display Metronome 925 £6.24
B e e L Dl gl g | owoimewe The Uttimate Screen Saver FEB'95 927 £5.66
Five utton cal, 6 200mAH batry wih wres T IS each TI.TS00: Foot-Operated Drill Controller 928 £5.73
e 1 e 248 mwmwgt 20 S0k st 0V BV ac - Mode! Railway Signals 929 £5.96
S0 gmm « S, ench um s un'?s‘fmmuﬂmu sp“"'- 12V 35W PA Amplifier I 930 £12.25
80mm long body (exchuding ihe shall  has a repiaceatde AN products advertssed are new and unused Multi-Purpose Thermostat MAR'95 931 £6.30
oo s e haach £308 100 s o slod Multi-Project PCB 932 £3.00
BRI SRR e o e e e | || o Acea swien
o . +  Pease 5 P ) .
83250 pchamel MOGFET o0 19810+ £7.95 100 — e Light Beam Communicator (2 boards required)
BC3es vat sl JPG ELECTRONICS Multi-Project PCB "APR'95 932 £3.00
741908 Hex mverter £10.00 per 100 276-278 Chatsworth Road Light-Activated Switch
ey o8 cod s i Switch On/Off Timer
s ek et 16 auriace oy % Y Y e Continuity Tester
oCo¢ Converter Rekabrity model VI2PS, 12V in, 5V 1202 Fax: (0124 Auto Battery Charger 934 £5.36
200mA out. 300V mput-i0-output isolabon, with data f . :
£4.95 each or pack of 10 £39.50 » National Lottery Predictor 935 £5.34
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PROJECT TITLE QOrder Code Cost PROJECT TITLE Order Code Cost
R.F. Signal Generator - R.F./Mod. 936 £6.48 1 | « PIC-Tock Pendulum Clock 109 £6.31
Coil & Power Supply {pair) 937a/b £6.10 Power Check 110 £6.42
MIDI Pedal 938 £7.78 | | Analogue Delay/Flanger 1 £7.95
Cub Vote Totaser 939 £6.05 | | Draught Detector s c6.22
PIC-DATS Development System i 1
(double-sided p.t.h.) 940 £9.90 3:"'9::"":“"/3::"‘9' e : 12 EZ'SZ
EPE HiFi Valve Amplifier — JUNE 95 AR LU . L OCT 96 ] :
Phase spitter T Bl g6.71 | | Direct Conversion 8om Receiver 116 £7.52
PIC-DATS 4 -channel Light Chaser 942 £7.90 Yg&lge :'eﬂ o Generat nz £6.55
HV Capacitor Reformer URETR | 943 5560 | | MM By Generator e .
Ramp Generator _PSU 119 25'39
Logic Board (double-sided p.t.h.) & Analogue :
board (pair) 944/5 £32.00 Tuneable Scratch Filter 115 £7.83
Automatic Curtain Winder 946 £6.75 « Central Heating Controller 120 £7.85
Windicator 947 £4.10 D.C. to D.C. Converters
Microcontrolled 3-Digit Timer AUG 95 933 £6.61 —Negative Supply Generator 122 £5.96
IR Remote Control — Transmitter 948 £5.76 - Step-Down Regulator 123 £6.01
— Receiver 949 £6.14 — Step-Up Regulator 124 £6.12
Personal Practice Amplifier 950 £6.09 EPE Elysian Theremin DEC 96
Low-Range Ohmmeter Adaptor 926 £5.55 (double-sided p.t.h.) 121 £22.00
Simple Theremin 952 £6.68 » PIC Digital/Analogue Tachometer 127 £7.23
Vandata Stereo Cassette Recorder
Boot Control Unit 953 £10.52 Playback/PSU 128 £7.94
Display Unit 954 £6.61 Record/Erase 129 £9.04
hsﬁmllf.‘dl S,‘;"‘C.“ peB OCT 95 ggg gggg « Earth Resistivity Meter
i"g.e Srr?Jee:t Geneaior : Current Gen. — Amp/Rect. 131/132 (pr) | £12.70
I LI LTS Theremin MIDI/CV Interface (Double sided p.th) | 130 (set) | £40.00
Mo ALl Mains Failure Warnin 126 £6.77
Infra-Red Controller/Alarm (2 boards required) . g . :
Capacitor Check 955 £5.76 Theremin MIDI/CV Interface FEB'97
Ginormous VU Meter 956 £9.31 5 (d?ubx-Slded p.th) 132 (set) E‘ég.gg
- G : ifi 1 I
Multiple Project PCB 932 £3.00 | | pocvic FEveS.
Video Enhancer — Current Tracer — PsiCom Experimental Controller 137 £6.78
Distortion Effects Unit Oil Check Reminder 125 £7.16
Digital Delay Line 958 £8.04 Video Negative Viewer 135 £6.75
50Hz Field Meter 959 £8.32 Tri-Colour NiCad Checker 138 £6.45
Temperature Waming Alarm (Teach-In "96) 960 £6.15 Dual-Output TENS Unit (plus Free TENS info.) 139 £7.20
Stereo “Cordless " Headphones DEC’'95 *» PIC-Agoras APRIL'97 141 £6.90
Transmitter 961 £8.04 1 | 418MHz Remote Control — Transmitter 142 £5.36
Receiver , 962 £7.66 — Receiver 143 £6.04
» EPE Met Office — Sensor/Rainfall/Vane 963/965 £11.33 Puppy Puddle Probe 145 £6.10
Spiral transparency free with above p.c.b. MIDI Matrix — PSU 147 £5.42
Light-Operated Switch 966 £6.37 _ Interface 148 £5.91
Modular Alarm System (Teach-In '96) 967a/b £7.12 .
Audio Meter and Amplifier 968 £5.99
» EPE Met Office - , EPE SOFTWARE
A&?: ;S):Jgtﬁ;Ilrgzrr::(’:aeté(’iouble-slded) ggg ggg Software programs for the EPE projects marked ggove with an asterisk
. : h . . : ' (* ) are available altogether on a sing/e 3.5 inch PC-compatible disk, or
;Al?;g;g:%nggggegn';té:r:ianns?_?g:(r:;?g 'gg;:euver 978/79271 ) gggg as needed via our Internet site. The same disk also contains the
" 9 | following additional software: Simple PIC16C84 Programmer (Feb '96),
Printer Sharer 973 £9.93 PIC Disassembler (unpublished)
Analogue Frequency Meter 957 £6.70 | | The disk (order as "PIC-disk") is available from the EPE PCB
Vari-Speed Dice (Teach-In '96) 974 £5.69 Service at £2.50 (UK) to cover our admin costs (the software it-
Mains Signalling Unit - 2 self is free). Overseas £3.10 surface mail, £4.10 airmail. Alterna-
12V Capacitive PSU 975 £6.07 tively, the files can be downloaded free from our Internet FTP site
» PIC-Electric Meter — Sensor/PSU- Control/Display |977/978 (pr) £9.90 ftp://ftp.epemag.wimborne.co.uk.
Multi-Purpose Mini Amplifier 976 £6.12

+ PIC-Electric ~ Sensor/PSU - Control/Display 9771978 (pr) £9.90 I I IO I
7

Mad Maching M - Sound and gns 3%0 £7.39 EPE PRINTED CIRCUIT

Infra-Zapper Transmitter/Receiver (Teach-In '96) |981/982 (pr) £8.01
BOARD SERVICE

—_——————

|
|
|
Mind Machine Mk Il — Programmer 983 £7.36 I
Bat Band Converter/B.F.O. 984a/b £5.80 . . . i
Hearing Tester 985 £6.87 Order Code  Project Quantity Price
Event Counter (Teach-In '96) 986 £8.39 1
BFO and Bat Band convene’ 984a/b 2580 I .......................................................................................... I
Versatile PIR Detector Alarm 988 £6.76 | | I
Mind machine Mk Il - Tape Controller 989 £6.70 NAME....oiiiiiieeii et e e e ee e ee e e e "
Midi Analyser 992 g6.74] |
Countdown Timer (Teach-In ‘96) 993 £9.44 | 1 AdAIESS....ooiiiiiieciiie ittt i
Sarah’s Light JUNE 96 996 £717] | |
Home Telephone Link 997 (pr) C10.72 | B cooeermmi 1
» PulStar 998 £6.60 1 1 |
vu Disp]ay and Alarm 999 £7.02 R e e PP T PETTTTTTTEITIIIIIIELITITRLIRILY 1
Ultra-Fast Frequency Generator : I 1 enclose payment of £ {cheque/PO in € sterling only) to: 1
and Counter - Oscillator/L..C.D. Driver 994/995 (pr) | £12.72 | 4 |
Timed NiCad Charger 100 £6.99 | | Everyday ) -
Single-Station Radio 4 Tuner 101 £7.02 I Practical Electronics e "
LA DR el Access (MasterCard) or Visa No
Transmitter/Receiver . 102103 (pr) | £1050 | I g : ¥ 1
« Games Compendium 104 £6.09 | 1 Minimum order for credit cards £5 i
Mono “Cordiess” Headphones i 1
— Transmitter/Receiver 990/991 (pr) | £10.16 } 1 ]
Component Analyser (double sided p.t.h.) 105 £12.18 | ¢ 1
Garden Mole-Ester 106 £6.07 1 s 1
Mobile Miser 107 £6.36 Sognature ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Card EXp. Date......ccooeeveeeenn
Bike Speedo 108 g6.61 | |

L Please supply hame and address of cardholder i different from the address shown
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SURFING THE INTERNET ——

NET WORK

ALAN WINSTANLEY ———

UR web site is a busy place these days, and a brief analysis

of our WWW statistics tells us that the number of visitors
to our pages (http://www.epemag.wimborne.co.uk) has now
reached record levels! Recently added to our site include the
application information for TENS users (./aecctens.htm) which
was written in conjunction with the AECC, Bournemouth, to
accompany last month's Simple Dual Output TENS project. This
tells you how and where to apply TENS electrodes to help counter
many types of pain. An all-text version is destined for the FTP
site.

Also, the EPE Basic Soldering Guide is now available on-line
(./solderfaq.htm), to help novices and students to choose the right
soldering iron. and then to master the correct soldering technique.
Many hundreds of users have already downloaded it, and you are
free to use it for personal or educational purposes. An on-line
version of the /996 Constructional Project Index is also new
(./idx1996.htm), where you can browse the A-Z of all our 1996
projects; additionally, an on-line *‘Please Take Note'" is hyper-
text-linked into the index, so you can check the few corrections
and amendments published during the year. This will always be
kept up to date.

Meantime, over at our FTP site (ftp://ftp.epemag.wimborne.
co.uk), you will find the new text-only version of the EPE Basic
Soldering Guide. Look for the document solder.txt in the
/pub/docs sub-directory. Also newly uploaded are the relevant
files for the PIC-Agoras project. Open the /pub/PICS folder and
then navigate to the P/C-Agoras sub-directory, and download
the file within. Easy!

Fans of Ingenuity Unlimited will now find a document called
ing_unit.txt in the /pub/docs sub-directory. which gives you
some hints and tips when considering submitting an item to the
famous /ngenuity Unlimited column. A printed version is avail-
able by sending an SAE to the Editorial offices (UK only).

Y2K and the Year 2000

As previously highlighted on our news pages. the year 2000 is
an event which, in computer circles, has struck terror into the
heart of many computer systems operators. The problem is that
a lot of older software and machinery cannot recognise the year
2000. Indeed, personal computers themselves will struggle, be-
cause the built-in CMOS real time clock of older computers
cannot roll over to the year 2000; instead they may revert to
1980 in what has become known as the **Y2K'" phenomenon.
All around the world, there are Y2K user groups and clubs of
businessmen banded together struggling to ensure that their data
systems won't be brought to their knees atter midnight on 3!
December 1999.

In the personal computer market. anything from older class
AT PC'’s through to Pentium machines could be affected, and
my own older 486 PC suffers from the Y2K flaw (as readers of
my own Home Page will know) whilst a new machine [ own, is
fine. As you can imagine, all E-mail, news and files are date-
stamped and due to Y2K. older systems will force themselves
back to 1980, causing chaos in larger commercial systems.

One way to test the hardware clock on a DOS-based machine
is to exit any running software and go to the DOS prompt. If
you have any concerns at all, then you should back-up all valu-
able data. Then check the date/time format of your machine and

type:
CA\DATE 12-31-1999
CA\TIME 23:59

(you may need to reverse the date format, depending on your
system), and then switch off for more than one minute. Power
on and reboot to the DOS prompt. Check the date again. It
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should hopefully be 01-01-2000, but if it displays 01-04-1980
then you have the Y2K problem. Furthermore. the year 2000 is a
leap year, so your clock should also ‘‘understand’’ 02-29-2000!
Reset the clock and date again, to today’s values, and re-boot.

Whilst the latest Pentium-powered machines and all Macin-
toshes take the millennium rollover in their stride, it is all too
easy to forget that there are still legions of older machines in
regular use, especially in developing countries where funds are
tight. There are also plenty in use in less demanding tasks, for
example my 486 acts as a good printer server.

What appears to be a solution to the Y2K problem comes in
the form of year2000.zip, a patch for which I have obtained
permission to upload to our FTP site. This file is now available
in the /pub/software sub-directory and is free for personal use.

Year2000.zip hails from Tom Becker of RighTime Inc.,
Miami USA, whose web site at http://www.RighTime.com
deals with this looming problem. You are advised to check the
latest issue from RighTime's web site, but the version on our
FTP site is currently the most recent. The program takes only
700 bytes in residence. and executes from your autoexec.bat
file and works in OS/2 and DOS through to Windows 95. It is
extremely easy to use and it uses a cute algorithm to detect the
date as reported by your system's hardware clock, and fool your
system into thinking that the New Millenium has arrived!

On test, Year2000.com loaded quickly during boot-up and
worked perfectly on test, and you are urged to download the zip
file, even if only to read year2000.txt after unzipping it. This
file gives you the precise details of the Y2K bug and how
RighTime sets about curing it. You may also find it interesting if
you have an Award BIOS on your system.

Interesting Links

As always, to save you time, the following links are
ready-made for you to click on the Net Work page of our WWW
site. On the Y2K theme, try pointing your browser at
http://www.mitre.org/research/y2k/ for an introduction to the
Y2K problem. Computer makers’ compliance statements are
also available on the same site. More Year 2000 links are on
http://www.year2000.com/y2klinks.html.

My thanks to reader Owen Coughlan who suggests for
audio fans, http://users.aol.com/jorman/schems.html (an im-
pressive on-line collection of circuits for audio and effects fans)
and http://www2.gist.net.au/~aek/circuits.htm which contains
more circuits and links, including one to Dolby Laboratories at
http://www.dolby.com.

Into Stepper Motors?

Http://www.doc.ic.ac.uk/~ih/doc/stepper started with a bulk
supply of old disk-drive steppers. and makes interesting read-
ing. Meanwhile, Dan Thimm has started an excellent web site
called "'Robots. Rockets and Electronics'. dedicated to those
who enjoy electronics, offering some simple projects on-line
at http://unix.newnorth.net/~dthimm. Be patient while Dan’s
Electronic Experimentation Emporium downloads!

The new ‘‘Electronics Resource Directory’” is a free,
comprehensive  listing of over 500 web sites for
electronics enthusiasts and engineers. See http://www.netins.net/
showcase/elab/r-home.html/. Finally, http://home.sprynet.com/
sprynet/lar01/nicad.htm is a web site concemning Ni-Cad
battery charging, and contains the author’s personal observa-
tions and advice on caring for rechargeable Ni-Cads.

See you next month for more Net Work. My E-mail
address is alan@epemag.demon.co.uk. My Home Page is
http://ourworld.compuserve.com/homepages/alan_winstanley.
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£1 BARGAIN PACKS

1,000 items appear in our Bargain Packs
List — request one of these when you next
order.

12V STEPPER MOTOR. 7.5 degree, pack of 1.
Order Ref: 910.

SCREWDRIVERS. Pack of 10. Order Ref: 909.
REELS INSULATION TAPE. Pack of 5. Order Ref:
911.

10A 40V BRIDGE RECTIFIER. Pack of 1. Order
Ref: 889.

LIGHTWEIGHT STEREO HEADPHONES. Moving
coil 50 superior sound. Order Ref: 896.

25W CROSSOVERS. For 40hm loudspeakers, pack
of 2. Order Ref: 22.
REED RELAY KITS. You get 8 reed switches and 2
coil sets, Pack of 2. Order Ref: 148.

12V-0V-12V 6VA MAINS TRANSFORMER. P.CB.
mounting. Order Ref: 938.

MINI I%NO AMP. 3W into 4 ohm speaker or 1W
into 8 ohm. Order Ref: 495.

MINI STEREO 1W AMP. Pack of 1. Order Ref: 870.
0-1ImA PANEL METER. Full vision face 70mm
square. Scaied 0-100, pack of 1. Order Ref: 756.
12V SOLENOID. Has good 2" pull or could push if
modified. Order Ref: 232.

6V 1A MAINS TRANSFORMERS. Upright mounting
with fixing clamps, pack of 2. Order Ref: 9.

VERY FINE LLS. For PCB boards etc. Normal
cost about 80p each, pack of 12. Order Ref: 128.
MOTORS FOR MODEL AEROPLANES. Spin to
start so needs no switch, pack of 5. Order Ref: 134.
MICROPHONE INSERTS. Magnetic 400 ohm, also
act as speakers, pack of 6. Order Ref: 139.

NEON INDICATORS. In panel mounting holders
with lens, pack of 6. Order Ref: 180.

12V ALARMS. Makes a noise about as loud as a
car hom. All brand new, pack of 4. Order Ref: 221.
OBLONG PUSH SWITCHES. For bell or chimes,
these can switch mains up to 5A so could be
footswitch if fitted in pattress, pack of 2. Order Ref:

263.
MI%(ED SILICON DIODES. Pack of 50. Order Ref:

293.

SHADED POLE MAINS MOTOR. ¥4" stack, so quite
powerful, pack of 1. Order Ref: 85.

5" ALUMINIUM BLADES. Could be fitted to the
above motor, pack of 2. Order Ref: 86.

LUMINOUS ROCKER SWITCHES. 10A mains, pack
of 4. Order Ref: 793.

BATTERY MODEL MOTORS. Tiny, medium and
large, pack of 3. Order Ref: 35.

TEST PRODS FOR MULTIMETERS with 4mm sock-
ets. Good length, very flexible lead. Order Ref: D66.
PAXOLIN PANELS, size 8" x 6", approximately ' 16"
thick, pack of 2. Order Ref: D103.

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

ROTARY SWITCH. 6 pole 6 way, small size and ' «”
spindle, pack of 2. Order Ref: D54.

FERRITE RODS. 7" with coils for long and medium
waves, pack of 2. Order Ref: D52.

DITTO but without the coits, pack of 3. Order Ref:

D52.
SLIDE SWITCHES. SPDT, pack of 20. Order Ref:

D50.

TELESCOPIC AERIAL. Chrome plated, extendable

and folds over for improved FM reception. Order Ref:

1051.

MES LAMP HOLDERS. Stide on to ' 4" tag, pack of

10. Order Ref: 1054.

PAXOLIN TUBING. V4" intemal diameter. Pack of 2,

12" s. Order Ref: 1056.

HALL EFFECT DEVICES. Mounted on small heat-

sink, pack of 2. Order Ref: 1022.

PAXOLIN PANEL. 12" x 12". Order Ref: 1033.

WHITE PROJECT BOX with rocker switch in top

left-handed side, size 78mm x 115mm x 35mm, un-

printed. Order Ref: 1006.

NEON PILOT LIGHTS. Oblong for front panel

mounting, with intemal resistor for normal mains

operation, pack of 4. Order Ref: 970.

WANDER PLUGS. Pack of 10. Order Ref: 986.

ANOTHER PSU. Mains operated, output 15V AC at

320mA, Order Ref: 989.

230V ROD ELEMENTS. 750W terminal-ended, 10"
, pack of 2. Order Ref: 943.

LOUDSPEAKER. 4" circular, ohm 3W, pack of 2.

Order Ref: 951,

PROJECT CASE. 95mm x 66mm x 23mm with

removable lid, held by 4 screws, pack of 2. Order

Ref: 876.

SOLENOIDS. 12V to 24V, will push or pull, pack of

2. Order Ref: 877. :

CROCODILE CLIPS. Superior quality, flex can be

attached without soldering. 5 each red and black.

Order Ref: 886.

12V-0V-12V 10W MAINS TRANSFORMER. Order

Ref: 811,

18V-0V-18V 10W MAINS TRANSFORMER. Order

Ref:813.

SUPER WOOFERS. Two have just
arrived. The first is a 10" 4ohm with a
power rating or 250W music and normal
150W. Has a very heavy magnet and
is beautifully made and finished by
Challenger. Normal selling price for this is
£55 + VAT, you can buy at £29 including
VAT and carriage, Order Ref: 29P7. The
second one is a 8" 4ohm, 200W music,

100W normal. Again by Challenger,
price £18, Order Ref: 18P9. Inciden-
tally, as these

are so heavy, if
you collect then
you will make
a saving of £2
on the 10" and
£1.50 on the 8".

THESE SPEAKERS
ARE ALL BRAND NEW.

TWO MORE TOROIDAL TRANS-
FORMERS, Order Ref. 4P100 is 120W
and will give you 27V at 4-5A or 54V at
2-5A, price £4. An interesting thing about
this transformer is that it is very easy to
add turns, 4 turns will give you 1A.

Order Ref: 1.5P47 is 25W and will give you
24V at 1A or 48V at .5a, price £1.50.

INSULATION TESTER WITH MULTIMETER.
Internally generates voltages which enables you
to read insulation directly in Megohms. The multi-
meter has four ranges: AC/DC volts; 3 ranges
resistance and 5 amp range. Ex-British telecom,
tested and guaranteed OK, ;ours for only £7.50
;vulsr;) leads, carrying case £2 extra, Order Ref:
.5P4.

We have some of the above testers not working
on all ranges, should be repairable, we supply
diagram, £3, Order Ref: 3P176.
MULTITESTER PT160
Superior pocket size multi-
tester, 2000 ohm per volt
and mirrored scale. 14
ranges, AC and DC volts up

to 500, current up to
250mA, 2 ohm ranges and

2 very useful battery test
positions. Complete  with
prods and booklet, price
£5.95, Order Ref: 6P54.

MINI AM/FM TUNING

CAPACITOR. Only 1" square but has a good
length of " diameter spindle with 4 varable
preset caps for fine tuning. Price £1, Order
Ref: D202.

ANOTHER 7" FERRITE ROD AERIAL. This
is an extra special ¥2" diameter with long and
medium wave coils. Price £1, Order Ref:
D203.

SMART HIGH QUALITY ELECTRONIC KITS

All kits are complete with PCB and other components in a blister
pack. Smart catalogue, this gives full details and circuit diagrams of
kits listed below and dozens of others, price is £1, deductable if you

order kits to the value of £20.

CAT. DESCRIPTION PRICE
No. £

1002 VU Meter, with l.e.d. display 4.60
1003  5W Electronic Siren 253
1004  Light Switch 3.22
1005  Touch Switch 2.87
1008  SF Function Generator 6.90
1010  5-input Stereo Mixer, with monitor output 19.31
1016  Loudspeaker Protection Unit 3.22
1023  Dynamic head preamp 2.50
1024  Microphone preamp 2.20
1025  7W HiFi Power Amplifier 2,53
1026  Running Lights 4.60
1027  NiCad Battery Charger 39N
1029 4 sound electronic siren 3.00
1030  Light Dimmer 2.53
1035 Space Sound Effects 2.30
1038  AM/FM Aerial Amplifier 1.61
1039  Stereo VU Meter 4.60
1040  10W HiFi Power Ampilifier 2.76
1041 25W HiFi Power Ampiifier 4.60
1042  AF Generator, 250Hz-16kHz 1.70
1043  Loudness Stereo Unit 3.22
1047  Sound Switch 5.29
1048  Electronic Thermostat 3.68
1050  3-input HiFi Stereo Pre-amplifier 12.42
1051  Touch Dimmer, with memory 4.60
1052  3-input Mono Mixer 6.21
1053  Electronic Metronome 3.22
1054  4-input Instrument Mixer 2.76
1056  8V-20V 8A Stabilized Power Supply ~ 12.42
1057 Cassette Head Pre-ampiifier 3.22
1058  Electronic Car Ignition 7.82
1059  Telephone Amplifier 4.60
1060  +40V 8A Power Supply 8.28
1062 5V 0-5A Stabilized Supply for TTL 2.30
1063 12V 2A Power Supply 2.30

5026 RUNNING LIGHTS

DYNAMIC MICROPHONE. 600 ohm, plas-
tic body with black mesh head, on/off
switch, good length lead and terminated
with audio plug, £2, Order Ref. 2P220.

CAT. DESCRIPTION PRICE
No. £

1064  +12V 0-5A Stabilized Supply 3.22
1067  Stereo VU Meter. with l.e.d.s 9.20
1068 18V 0-5A Stabilized Power Supply 253
1069  Fiuorescent Tube Unit from 12V d.c. 2.99
1070  HiFi Pre-amplifier 747
1071 4-input Selector 6.90
1074  Drill Speed Controller 2.76
1080 Liquid Level Sensor - Rain Alarm 2.30
1082 Car Voltmeter, with l.e.d.s 7.36
1083  Video Signal Amplifier 2.76
1084 TV Line Amplifier 1.84
1085 DC Converter, 12Vto6Vor 7-5Vor9v 2,53
1086  Music to light for your car 4.60
1088  Kitt Scanner 10.12
1089  LED Flasher/555 Tester 1.61
1090 Stress Meter 3.22
1093  Windscreen Wiper Controlier 3.68
1094 Home Alarm System 12.42
1098  Digital Thermometer, with |.c.d. display 11.50
1100 2 x 18W Integrated Amplifier 18.39
1103 LED Power Meter 1.84
1106  Thermometer with l.e.d.s 6.90
1107  Electronics to help win the pools 368
1109  40W HiFi Amplifier 7.36
1112 Loudspeaker protection, with delay 4.60
1113 2 x 18W Power Amplifier 5.98
1115 Courtesy Light Delay 207
1118 Time Switch with triac 0-10mins 4.14
1123 Morse Code Generator 1.84
1124  Electronic Bell 2.76
1125  Telephone Lock 3.68
1126  Microphone Pre-amplifier 4.60
1127 Microphone Tone Control 4.60
1128a Power Flasher 12V d.c. 2.53
1133 Stereo Sound-to-Light 5.26

Please note as we are not official smart kit agents we
cannot service the kits and once sokd out we cannot
repeat.

Cases with printed fronts are available for many kits,
prices £4, €5 and £6 for small, medium and large kits.
Just state the kit number you require.

TERMS
Send cash, PO, cheque or quote credit card number
- orders under £25 add £3 service charge.

J & N FACTORS

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

Sussex RH17 5PA

Telephone: 01444 881965
(Also fax but phone first)
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‘ EVEIIYIIAY CLASSIFIED Everyday Practical Electronics reaches nearly twice

mmm as many UK readers as any other independent
I ] monthly hobby electronics magazine, our audited

sales figures prove it. We have been the leading
independent monthly magazine in this market for the
last twelve years.

If you want your advertisements to be seen by the largest readership at the most economical price our classified and semi-display
pages offer the best value. The prepaid rate for semi-display space is £8 {+ VAT) per single column centimetre {minimum 2-5cm).
The prepaid rate for classified adverts is 30p { + VAT) per word {minimum 12 words).

All cheques, postal orders, etc., to be made payablie to Everyday Practical Electronics. VAT must be added. Advertisements, together
with remittance, should be sent to Everyday Practical Electronics Advertisements, Holland Wood House, Church Lane, Great Holland,
Essex CO13 0JS. Phone/Fax {01255) 850596.

For rates and information on display and classified advertising please contact our Advertisement Manager, Peter Mew as above.

RCS VARIABLE VOLTAGE D.C. BENCH POWER SUPPLY .
Up to 38 volts d.c. at 6 amps continous, 10 amps Miscellaneous
eeak fully variable from 1 t% 38 volts. Twin Yo U R Boo K

ohtage and £76 ™ IN PRINT PROTOTYPE PRINTED  CIRCUIT

%:'égg;’?:;ﬁfs VAT BOARDS one offs and quantities, for details

out. 240 volt a.c. carrisge £6 At the Typesetting Bureau send s.a.e. to B. M. Ansbro, 38 Poynings Drive,
input. Fully smoothed, size 14'2 x 11 x 4% inches. Typesetters for EPE) we are Hove. Sussex BN3 8GR, or phone Brighton
YpE€ a v P 8
RADIO COMPONENT SPECIALISTS experienced in typesetting and 883871.
R ROAD, CROYDON. production of all kinds of books VALVE ENTHUSIASTS: Capacitors and
T of rmformersih vt cape e spakas, 10 and magazines. other parts in stock. For free advice/lists please
Phone or send your wes e for quots If you want your book in print ring. Geoff Davies (Radio), Tel: 01788 574774.
we can help.
S? i 1
BTEC ELECTRONICS Send for our information sheet now! BATTERIES? We've got the lot! Calculator,
. Camera, Instrument, Computer, Watch, etc. All
TECHNICIAN TRAINING The Typesetting Bureau, sizes of ‘Maxell’ Silver Oxide in stock from
GNVQ ADVANCED ENGINEERING A!Ien House, East Borough, 50p. S.AE. to Savick Hardware and Electri-
{ELECTRONIC) ~ PART-TIME Wimborne, Dorset BH21 1PF 81'%7%'2‘&237&'”' Ashton, Preston PR2 IUL.
HND ELECTRONICS - FULL-TIME Tel: 01202 882299 :
B.Eng FOUNDATION - FULL-TIME Fax: 01202 841692 G.CS.E. ELECSTR?:NIfCS ;3([::2‘ at pocket
money prices. S.A.E. for “E catalogue.
Next course commences SIR-KIT Electronics, 70 Oxford Road, Clacton,
Monday 15th September 1997 THE BR'T'SH CO1S 3TE.
AL bk B OO DiC ) SALE 30+ 30W amplifiers, T&B+V 7 push
LONDON ELECTRONICS COLLEGE AMATEUR e SN
(Dept EPE) 20 PENYWERN ROAD ) v ampiificrs
EARLS COURT. LONDON SW5 aSU £18.95. K.I.A. 1 Regent Road, llkley.
TEL: 0171-373 8721 . e . ANY OFFERS - PE Feb '65 to Feb '67 and
; exists to help electronics April '67 to Feb "80 plus Vol I to IV folders.
enthusiasts by personal contact Phone 01635 253603.
T and through a quarterly HUNDREDS OF UNUSUAL [ITEMS
CAMBRIDGE 288 A4 NOTEBOOK Newsletter. CHEAP! Send £1 coin for interesting samples
COMPUTER AVAILABLE AGAIN £99. For membership details, write to the and list. Grimbsy Electronics, Lambert Road,
ONLY 1" THICK, 4xAA BATTS. 20 HOURS ) Grimbsy.
YRAM. EXTRARANS & EPROMS. 9 pin Secretary: PRINTED CIRCUIT BOARDS - QUICK
SERIAL PORT, ROM HAS BBC BASIC Mr. J. F. Davies, 70 Ash Road, SERVICE. Prototype and Production. Artwork
e L A R Cuddington, Northwich, raised from magazines or draft designs at low
W.N. RICHARDSON & CO. Cheshire CW8 2PB. cost. PCBs also designed from schematics.
6RAVETVHS?W~E%A)£‘ '%1%40 %??TQPETER Space donated by Everyday Production assembly also undertaken. For details
BUCKS, SL9 ONB. Practical Electronl send to P. Agar, 36 Woodcot Avenue, Belfast,
POST £5. ACCESS, VISA, ETC. L L I e 2 BTS SJA or phone 01232 473533 (7 days).
| EVERYDAY -

[\ V11 3 - U UUPUOOURPUIRN
E._Ec'.'no“lcs AdAress ...ciiiiiiiiiieieieiiieietieieieieieieee e enereresesesesesesesesssssssssssassnnes

SUBSCRIPTION ORDER FORIM ittt siiissiesssesssessssssttsssesaassssssssssssssnsss
Annual subscription rates
(1997): UK £24.00. ................................................................................................

Overseas £30.00 standard air service, 1 enClOSe PAYMENT Of £..........couveeeesireisnsissesssssaessessessssssssessssessessssssessasssssssnes

£47.50 express airmail. {cheque/PO in £ sterling only, payable to Everyday Practical Electronics).
T_o: Alternatively send Mastercard or Visa number and card expiry date.
Everyday Practical Electronics,

Please charge my Visa/Mastercard
Allen House, East Borough,

Wimborne,
Dorset BH21 1PF — Eardlumbsl l l [ l l ] ] [ I l ’ [ I l l l J
avay Tel: 01202 881749 & Card Ex Date........ s S N AT @ s s 0SS
Fax: 01202 841692 Please supply name and address of cardholder if different from the subscnpnon address
g . o . shown above. Subscriptions can only start with the next available issue. For back numbers
E-mail: editorial@epemag.wimborne.co.uk see the Back Issues page. YT
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TRAIN TODAY FOR A BETTER FUTURE

Now you can get the skills and qualifications you need for ectncal Contracting & Instailation
career success with an ICS Home Study Course. Leam in | | Electrical Engineenng

the comfort of your own home at the pace and times that | | C&G Basic Electronic Engineering
sutt you. ICS is the world's largest, most expenenced | | C&G Basic Mechanical Engineenng
TV and Video Servicing

Radio and Hi-Fi Servicing
Refngeration Heating & Arr Conditioning
Motorcycle Maintenance

FREEPHONE 0500 581 557

. Or write to: Imeraahonal 8 R s 882, 8 Elliot Place.
lydew kypark, Gl 3 1. 1557 or TeiFax I 1
g e SIS T 0 3 T v 25

Please send me my Free Information on your Electronics Courses

[M' Mrs Ms Miss i
{BLOCK CAPITALS PLEASE} Date of Birth

l Address I
l[Occupa(ion Tel. No.
‘ Fiom Lme 10 bme , we ermst other cawily w20 0rGansalons 10 wrias 10 you about Dept. ZEEE0S0397

home study school. Over the past 100 years ICS have

helped nearly 10 mullion people to improve ther job
prospects. Find out how we can help YOU. Post or phone
today for FREE INFORMATION on the course of your

Postcode ]

Drotlusie 870 Svices I yOu wowid D e I e %om Such Organaseny pees tck box [

SERVICE MANUALS

& Technical Books

Available for most equipment, any make, age or model.
Technical Book and Manual Compilations now on CD-ROM
Retumn the coupon for your FREE catalogue s

. MAURITRON TECHNICAL SERVICE (EPE) —
VISA

8 Cherry Tree Road, Chinnor, Oxon, OX9 4QY.
Tel:-01844-351694. Fax:- 01844 352554.
email:- mauritron@dial.pipex.com
Please forward your latest catalogue for which I enclose 2 x Ist Class Stamps.
or £4.1]1 for the complete Service Manuals Index on PC Disc plus catalogue.

NAME
ADDRESS

POSTCODE

Photocopy this coupon If you do not wish 10 cut the magazine

N NS G D GED OIS DD GED GEN GED GED GEN GER D GED aEn
VISA

Cooke International

SUPPLIER QF 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 UK. ENQUIRIES WELCOME
SEND FOR LISTS OF EQUIPMENT & MANUALS
ALL PRICES EXCLUDE VAT AND CARRIAGE
DISCOUNT FOR BULK ORDERS SHIPPING ARRANGED

OPEN MONDAY TO FRIDAY 9AM-5PM
Unit Four, Fordingbridge Site, Main Road, Barnham, Bognor Regis,
West Sussex, PO22 OHD. UK.
Tel (+ 44) 01243 545111/2 Fax (+ 44) 01243 542457
EQUIPMENT & ACCESSORIES PURCHASED

88-108MHz FM
TRANSMITTERS

Professional PLL transmitter, Stereo Coder, and
Compressor/Limiter kits licensable in the UK.
Also very stable VFO transmitter kits.
Prices from under £10 and a ‘Ready Built’
service is available.

Contact us for a free brochure including prices
and more detailed information.

18 Victoria St., Queensbury,

& BRADFORD, BD13 1”?! &
Tel 01274 816200 Email veronica@legend.co.uk
Website: http://www.legend.co.uk/~veronica/

EN TECHNICAL INFORMATION SERVICES 22
76 Church St, Larkhall, Lanarks, ML9 1HE
Tel: 01698 883334/884585  Fax: 01698 884825

PHONE NOW FOR YOUR FREE QUOTE
We have the World’s Largest Collection of

SERVICE MANUALS

Why not join Europe’s fastest growing
“Information Library Service"”

Buy ANY Service Manual for £10.00 and return any
manual no longer needed for a £5.00 credit
CALL/WRITE NOW FOR FURTHER DETAILS
Initial joining fee of £70 : Thereafter £20 Yearly

Join Now: Get your first Manual FREE!

3Ib mixed component pack.......... £4.95 | 6V d.c. motor, 1,200 r.p.m. 600mA
€1

Jumbo component pack...............810 | ..., £1 each, 10 for £8
250 off mixed capacitors. 9V d.c. motor, 13,000, p.m. 460mA
250 off i.c. sockets.....................£3.95 | .. €1 each, 10 for £8
1000 off mixed ceramic caps......£7. 105V dec. motor 9,000 r.p.m.,

20 off mixed crystalsfitters........... 220mA... ..£1 each, 10 for £8
25 off mixed relays..... S.M. P.S.U., mains mput +52V 6A,
100 off phono plugs.................... +24V 0-5A, +24V 5:5A outputs

10 off mixed displays............€3757 | i £6 each
50 off d.i.l. switches........ e e e

30 off mixed heatsinks QUANTITY DISCOUNTS AVAILABLE

PLEASE RING
We also buy all forms of electronic
components, p.s.u's, disk drives etc.

30 off mixed switches.
Brand new 360k 5% floppy drive.. £4, 50
5% to 3%" floppy drive

conventer leads...... £1.50% Lists to below address.
1-2MB 5% ﬂo%%dnve‘f.ﬂ """" .£10 ALL PRICES INCLUDE V.4.T
147 Q PLEASE ADD £2.00 p&p EXCEPT
%2(\)/%%32%0 rp. ml h:rrggrg&‘ér‘ =l ITEMS MARKED « WHICH ARE 50P

SAE FOR BULK BUYING LIST
PAYMENT WITH ORDER TO

Dept EE. COMPELEC.

...£1.50 each, 10 for £12
220V 1500 T, p m. geared motor
.£6 each, 10 for £50
7V-12Vdc. motor 4/6000 r.p.m.
700mA-1450mA..£4 each, 10 for £30
12V d.c. motor, 13,000 r.p.m.
180mA.................£1 each, 10 for £8

14 Constable Road.
St. Ives, Huntingdon.
Cambs PE17 6EQ
Tel.Fax: 01480 300819
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THE CR
SUPPLY CO

RESISTORS 40018 - 23p; 40118 - 259 40178 - 45p;
Yo Watt Mixed metal/carbon film resistors 4069UB unbufiered -
5% E12 series 10 ohms to 1 hm..........2p DL NOLD!
Ve Watt Carbon film resistors 5% Bg -9p, 14-,16-, |&pln ISp 24-pin - 19p;
1p pin

1 ohm to 10 Megohm. - 22p; 40-pn
100 off per value — 85p even hundreds VOLTAGR uguuron
1A +ve or —ve 5V, BV, 12V, 15V, 18V & 24V

r value totalling 1000.. £7.50
Ty & 61p; 100mA +ve 5V, BV, 12V, 15V — 38p

Y Watt Metal film resistors 5% E 12 senes | IODES (1Y) ;
TS/150mA 1IN4148 — b mlmom
400/3A 1N5404

10 ohm to 1 Meg — 1%p; 1% E24 seres . ..2p

% Watt Mixed metal/carbon film resistors ~ 14p; 115/50mA OA91
L 100/1A 1N4002 -

60/1.5A S1M1 -

5% E24 series 1 ohm to 10 hm.
1N4004 - Cﬁl IABY |27 14'7

1 Watt Mixed metal/carbon film 5%
E12 seres 4R7 to 10 Megohms.
OA47 24p.
Zener d E24W3V3!o33V400mW —-6p;
LED's

.5
NEW Resistor development kits,  Watt C/Film
1 watt - 12p

24 series

5x78 different vaiues from 1 ohm to 10 Meg
ohm, comes In stor; ':3: drawer with printed
colour code on ou igeal for laboratories.
education, service depts repairers and
hobbylsts. ate.
CAPACITORS

Radia!l Aluminium Electrolytics (mid/Voits).

1/63, 2.2/63, 4.7/100. 10/25, 10/

3mm. and 5mm. Red, Green, Yellow — 14p; Grom-
mets\osuﬁamm 2p, Smm — 3p; Smm Tricolour
L.E.D.’s require

£6.95

100/16, 100725 — 8p; 100163 - 13p; 22/16.

22/25, 22/50, 33016, 47/16, 47735, ¢z/7so s7p

22016 - 8p; 220/25, 220/50 - 11p. 470/1

470/25 - 13p; 1000725 — 23p; 2200/25 — 42p ,""*"mb"‘:’g;“z"'f"““s a0

4700/25 - 74p.

Miniature Potyester, 250V working verticel
mounting (mfd). .01,.015, .022, .047, .068
$p; 0.1 -6p; 0.12,0.15,0.22 - 7p, 0.47 - 9p;
0.68-10p; 1.0 138

Mylar (polyester) 100 wodllng E12 series
vertical mounting %f). 1000 43»
0.01 to 0.068 - 5p; 69012015 2
7p. 0 47/50V - 9p.

Submin Ceramic Plate, 100V working E12

Battery snaps for PP3 - 8p; lor P

ELECTRIC MOTOR I
ISV!oGVMhbradwl 18x25mm shaft diam 2mm
6V25 ; high torque 30023mm -~ £1.45p; 3V 1o

Imm diam — £1.20.
MISCELLANEOUS
Mains indicator neons with 220k resistor....... 14p
lqh:pndPCdellNuOS 1.0,1.3.1.5,2.0mm
- 47p; 12V mini dll, 3 chuc; £14.75
Mdpl;a-humebalpmsand CrOC Chps.
awkward cast-ron base

series vertical moul n&(pﬂ.z%l 1047 - £4.50
4|72%56|o330 5p, 10% 390p-4700p — 6p. Glmmdwmc with -pole make

Potystyrene, 63V working E12 series, lo
axisl wires (pf). 10 to 820 - 5p; 1000 to 1
469; 12,000 - 8p.

Subminiature, Tantalum Bead electrolytic
(mfds/Volts). 0.1,0.22,0.47,1.0,22, 33
@35V, 4.7/16, 10/6, 6.8/35 - 13p;, 4.7/25,
6.8/16, 10/16 - 15p; 15/16, 22/6, 33/10 - 21p
10/25 - 22p; 10/35, 22/16 - 47/10 - 29p.
4716 - 65p, 47/20 — 72p; 47/35 - 76p; 100/3 -
78p; 100/6, 2206 - 81p.

TRANSISTORS

BC107/8/8 - 18p; BC547/8/9 - 7p, BC557/8/8 -
8p; BC182, 1821, BC183, 183L, BC184, 184L,
BC212, 2121 - IOpbBC$27 337, 337L - 8p;

contacts — 11p; Magnats —
OI'SMpboardZ‘h‘xl'QMZShobs 26p.
3% x 2'%" 24 rows 37 holes — 80p

Jack 2.5 & 3.5m - 16p; Sockets Panel Mig

,000

21-pin Scart to 21pln lead, 1.2m all
connected - £3.95p; PCB Scan sockets —
Satellite cabie 75 ohm serm ax spaced 6.5mm,

BC727,737 -1 D135/6/7/8/8 - 27p, <
BCY70 - 28p; BFY50/51/52 - 32p; BFX8S - am',,":,’ : ‘f,"“,",'sss‘ﬁLL'g,"ﬂ“’
, 2N305! Ssg TIP31, 32 - 40p; TIP41, 42 358 Dual O
; BU20BA - £1.50; BF195, 197 - 12p. By Zp
20mm fuses 44 Chapelheld Way, Rotherham,

100mA to 5A. Q/blow - 8p; A/surge — 14p.
Holders, chassis, mounting ~ 8p.

South Yorkshire S61 2TL.

Tel/Fax: 0114 2468049
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Visible Sound Ltd.

Tel (01222) 458417 Fax (01222) 625797 www vsltec demon co uk

The following features apply to all of our PC control cards

Standard 8 bit ISA, base address fully selectable via dip hes, Install nstructions, apphcation l
notes , circuit schematic and software exampies in ‘'C’, BASIC and assembler (on 3 5" floppy)
All connccuons to the cards made via a standard 25 way female D-type connector on the end plate i

24 Digital I/O's Fully programmable TTL level digital VO's, based around the 8255 £29

8 Ch I Relay Completely 1solated prc ble relay output card 3 contacts  £.35
available per channel, NONC and C. Contacts rated | A @ 30v DC (Readback Feature ') |

Isolated I/O : For ultimate protection thus wirtually indestructible card offers 8 opto £35
1solated mputs and 4 relay outputs

25 Way terminal board. This board allows simple screw termunal access forall £ 14
of the above cards Swuitable 25 way cable lable at £6

151, The Exchange, Mount Stuart Square, Cardiff, CF1 6EB
ALL Pnices INCLUSIVE of vat and delivery (UK Only) Same day dispatch

N. R. BARDWELL LTD (EPE)

100 SngnaJdodes1N4148 d 25 5mmredled.s.. .£100
75 Rectifier Diodes 1N400 d 25 3mmredleds.. ~£1.00
50 Reclmev Diodes 1N4007. d 25 Asstd. gh baghiness Le ds......... .£1 00
10 W04 Bridge Rectffiers.. d 50 Axall.e.d.s (Dwode package) .£100
5 NES555Twmer|Cs d 12 Assid. 7-segment displays .£1.00
50 Asstd. Zener Diodes........ d 30 Assw. IF transtormers............... £100
20 BC182L Transistors. d 24 Asstd. coil formers, .£1.00
30 BC212L Transistors... d 50 Assi. RF chokes (inductors). £1.00
30 BC213L Transistors... d 30 Assid. connectors edgedil

30 BC214C Transsstors.... d sil efc. .£1.00
30 BC237 Transsstors.... €1 30 Asstd.d il sockets up to 401w| £1.00
20 BC327 Transstors......... €1 200 Assid. dssc ceramic capacnors.. £1.00
30 BC328 Transstors. £1. B0 Asstd. capactiors InF to 1uF .£1.00
20 BC337 Transstors.... .£1.00 B0 AssWd capacfiors £1.00
30 BC478 Transstors........ ..£1.00 10 4P3W MBB min. rotary swiches.... .£1.00
30 BC546 Transistors........ £1.00 20 Mn. SP/CO shde swiches. £1.00
30 BC547 Transsstors..... .£1.00 20 1° glass reed swriches. £1.00
30 BC548 Transistors .£1.00 200 4N7 mm axial capacnors £100
30 BC549 Transstors..... .. .£1.00 24 24-pind.l. wire wrap I.c skis. .. £1.00
25 BCS557 Transstors..... £1.00 1 12V motonsed volume control 50k ..£1.00
30 BCS558 Transwiors. .£1.00 50 Grommets 6-3mm d, 9-5mm od.......£1.00
30 BC559 Transsiors .. .£1.00 100 1 aW 5% ressstors any one

25 80640P T?nsstm .£1.00 value, E24, range 1R to 10M............ £0.45
kol mr:.&gg{rm‘gz """"""""""""" g} Rodl Prices include VAT po;age TF5 Z;;p stamp forF Lists
20 2N3904 Transistors...... .. 1.00 i
APt Sll | 208 Abbeydale Road. She’ ield S7 1FL
10 79M08 8V 500mA Neg Regulators..£1.00 LIUHCRUNRBYPELY2 RN RRVPETIV:L]

Millions of quality components
at lowest ever prices!

Plus anything from bankruptcy — theft recovery
— frustrated orders — over production etc.
NO VAT to add on.

Send 45p stamped self addressed label or
envelope for clearance lists.

Brian J Reed
6 Queensmead Avenue, East Ewell
Epsom, Surrey KT17 3EQ
Tel: 0181-393 9055 Mall order UK only.

Lists are updated and only 40 are sent out every 2 weeks. This
normally ensures that orders can be fulfilled where only a few
thousand of an item is available. (Payment is returned if sold out. | do
not deal in credit notes). This will sometimes entail a delay of up to
| eight weeks - but the prices will be worth the wait!

COVERT VIDEO CAMERAS

Black and White Pin Hole Board Cameras
with Audio. Cameras in P.I.R., Radios,
Clocks, Briefcases etc. Transmitting
Cameras with Receivers (Wireless).
Cameras as above with colour.
Audio Surveillance Kits and Ready Built
Units, Bug Detector etc.

A.L. ELECTRONICS

Please phone 0181 201 5359 for free catalogue.
Fax 0181 203 0161

Callers by appointment only.

SHERWOOD ELECTRONICS

Buy 10 x £1 Special Packs and choose another one FREE

SP1 15 x 5mm Red Leds SP135 6 x Min. slide switches
SP2 12 x 5mm Green Leds SP136 3 x BFY50 transistors
SP3 12 x 5mm Yellow Leds SP137 4 x WOOS bridge rectifiers
SP11 30 x 1N4001 dicdes SP138 20 x 2.2/50V radial elect. caps.
SP12 30 x 1N4002 diodes SP139 12 x 1000/10V rad. elect. caps.
SP18 20 x BC182 transistors SP142 2 x Cmos 4017
SP20 20 x BC184 transistors SP144 3 x TIP31A transistors
SP21 20 x BC212 transistors SP145 6 x ZTX300 transistors
SP22 20 x BC214 transistors SP147 5 x Stripboard 9 strips/
SP23 20 x BC549 transistors 25 holes
SP24 4 x Cmos 4001 SP148 6 x 2mm lighthouse Leds-Red
SP25 4 x 555 timers SP151 4 x 8mm Red Leds
SP26 4 x 741 Op.amps SP152 4 x 8mm Green Leds
SP27 4 x Cmos 4002 SP154 15 x BC548 transistors
SP28 4 x Cmos 4011 SP156 3 x Stripboard, 14 strips/
SP29 4 x Cmos 4013 27 holes
SP36 25 x 10/25V radial elect. caps. SP157 5 x BCY70 transistors
SP37 15 x 100/35V radial elect. caps. SP160 10 x 2N3904 transistors
SP33 10 x 470/16V radial elect. caps. SP161 10 x 2N3906 transistors
SP41 20 x Mixed transistors SP164 2 x C106D thyristors
SP42 200 x Mixed 0.25W CF.resistors SP165 2 x LF351 Op.amps
SP47 5 x Min. pushbutton switches SP167 6 x BC107 transistors
SP102 20 x 8-pin DIL sockets SP168 6 x BC108 transistors
SP103 15 x 14-pin DIL sockets SP170 2 x LM339
SP104 15 x 16-pin DIL sockets SP173 10 x 22025V rad. elect. caps.
SP105 5 x 74LS00 SP175 20 x 1/63V radial elect. caps.
SP106 5 x 74LS02 SP176 x 20mm PCB fuse holders
SP112 4 x Cmos 4093 plus covers
SP115 3 x 10mm Red Leds SP182 20 x 4.7/50V rad. elect. caps.
SP116 3 x 10mm Green Leds SP183 20 x BC547 transistors
SP117 15 x BC556 transistors SP187 15 x BC239 transistors
SP118 2 x Cmos 4047 SP192 3 x Cmos 4066
SP119 4 x Cmos 4072 SP194 10 x OA90 diodes
SP130 100 x Mixed 0.5W C.F.resistors SP195 3 x 10mm Yellow Leds
SP131 2 x TLO71 Op.amps SP197 6 x 20 pin DIL sockets
22132 (2) 3 TI&O%%‘Op.amps SP198 5 x 24 pin DIL sockets
133 20 x 1N4004 diodes ;
1997 Catalogue £1 inc. P&P or
RESISTOR PACKS - C.Film FREE with first order.

RP3 5 each value - fotal 365 0.25W  £2.75 =F¥-EL B1 per order. NO VAT.
RP7 10 each value - total 730 0.25W  £3.95

Orders to:
RP10 1000 lar values 0.25W £€5.75 ;
RP4 5 eachvaelolal 50SW  £70 Sherwood Electronics,
RP8 10each valuetotal 730 0.5W  £6.30 [RCEGLHUETULL L RCISRUET A (T
RP11 1000 popular values 0-5W £8.00 Notts. NG19 6TD.
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POWER AMPLIFIER MODULES-TURNTABLES-DIMMERS-

LOUDSPEAKERS-19 INCH STEREDO RACK AMPLIFIERS

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: *independent power supplies with two toroidal transtormers # Twin L.E.D. Vu meters &
Level controls # llluminated on/oft switch # XLR connectors % Standard 775mV inputs # Open and short circuil
prool ¥ Latest Mos-Fels for stress free power delivery into viually any load # High slew rate * Very low
distortion # Aluminium cases # MXF600 & MXF900 fan cooled with D.C. loudspeaker and thermal profection.
USEDTHE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC.

SIZES:- MXF200 W19 xH3":" (2U)xD11"
MXFA00 W19 xHS 4" (3UNXD12”
MXFE00 W19 xHS"s" (3UXD13"
MXFI00 W19 xHS 4" (3U)xD14%."
PRICES:-MXF200 £175.00 MXF400 £233.85
MXF600 £329.00 MXF900 £449.15
SPECIALIST CARRIER DEL. £12.50 EACH
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Advanced 3-Way Stereo Aclive Cross-Over, housed in a 19 x 1U case. Each channel has three level controls:
bass, mid & top. The removable front fascia allows access to the programmable DIL switches to adjust the

cross-over frequency: Bass-Mid 250/500/800Hz. Mid-Top 1.8/3/5KHz. all at 24dB per oclave. Bass invert switches
on each bass ch. I. Nominal 775mV inp put, Fully ible with OMP rack amplifier and modules.

Price £117.44 + £5.00 P&P
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TEREO DISCO M\ JELNEELTESS % ECHO & SOUND EFFECTS»

STEREO DISCO MIXER with 2 x 7 band

SUPPLIED READY BUILT AND TESTED.

These modules now enjoy a I for quality, an at a realistic price. Four
models are available to suil the needs ol the professional and hobdy market i.e. lndultvy Leisure Instrumental and Mi-Fi
etc. When comparing prices. NOTE that all models include 1oroidal power supply, inlegral heat sink. glass tibre P.C.B. and
drive circuits lo power a compatible Vu meter. All modeis are open and shor circult proot.

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

. OMP/MF 100 Mos-Fet Output power 110 watts
‘)’- R.M.S. into 4 ohms, frequency response 1Hz - 100KHz

-3dB, Damping Factor >300, Slew Rate 45V/uS,

T.H.D. typical 0.002%, Input Sensitivity 500mV, S.N.R.

-110 dB. Size 300 x 123 x 60mm.

PRICE £40.85 ~ £3.50 P&P

B

OMP/MF 200 Mos-Fet Output power 200 watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 50V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.
-110 dB. Size 300 x 155 x 100mm.

PRICE £64.35 - £4.00 P&P

OMP/MF 300 Mos-Fet Output power 300 watts
R.M.S.into 4 ohms, tfrequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 60V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.
-110 dB. Size 330 x 175 x 100mm.

PRICE £81.75 ~ £5.00 P&P

OMP/MF 450 Mos-Fet Output power 450 watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 75V/u$,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.
-110 dB, Fan Cooled, D.C. Loudspeaker Protection, 2
Second Anti-Thump Delay. Size 385 x 210 x 105mm.
PRICE £132.85 ~ £5.00 P&P

OMP/MF 1000 Mos-Fet Output power 1000 watts
R.M.S. into 2 ohms, 725 watts R.M.S. into 4 ohms
frequency response 1Hz - 100KHz -3dB, Damping
Factor >300, Slew Rate 75ViuS, T.H.D. typical
0.002%, Input Sensitivity 500mV, S.N.R. -110 dB, Fan
Cooled, D.C. Loudspeaker Protection, 2 Second
Anti-Thump Delay. Size 422 x 300 x 125mm.

PRICE £259.00 - £12.00 P&P

NOTE: MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS:
STANDARD - INPUT SENS 500mV, BAND WIDTH 100K Hz.

PEC (PROFESSIONAL EQUIPMENT COMPATIBLE) - INPUT SENS
775mV, BAND WIDTH S0KHz. ORDER STANDARD OR PEC.

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. B
Sound Effects. Useful combination of the
following inputs:- 3 turntabies (mag), 3
mics, 5 Line for CD, Tape, Video etc.

+ £5.00 P&P
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SIZE: 482 x 240 x 120mm
OROLA

Join the Piezo revolution! The low dynamic mass (no voice coil) of a Piezo tweeter produces an improved
fransient response with a lower distortion level than ordinary dynamic tweelers. As a crossover is not required
these units can be added lo existing speaker systems ol up to 100 watts (more it two are pul in series. FREE
EXPLANATORY LEAFLETS ARE SUPPLIED WITH EACH TWEETER.
TYPE ‘A (KSN1036A) 3" round with protective wire mesh. Ideal tor
k% Al} kshelf and medium sized Hi-Fi apeakers. Price £4.90 -~ 50p P&P.

) TYPE ‘B’ (KSN100SA) 3% " super horn tor general purpose speakers,
IYPERES / 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
g down to mid-range (2KHz). Suitable for high
qualny Hi-| Fl systems and quamy 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.

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

McKenzie and Fane Loudspeakers are also available.
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ALL EMINENCE UNITS B OHMS IMPEDANCE

B 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 WATTR.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
127 200 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 8 OHMS (Excep! EEB-50 & EB10-50 which are dual Impedance tapped a & & 8 ohm}

| —ts

A new range of quality I S to take

gy and i gns Both models utilize studio quality
12" cast alumimum Ioudspeakers with factory fitted grilles, wide dispersion
constant direchivity horns extruded aluminium corner protection and steel
ball corners. comphimented with heavy duty black covening The enclosures
are fitted as standard with top hats for optional loudspeaker stands

ge of the latest

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

iblFC 12-100WATTS (100dB) PRICE £159.00 PER PAIR
iblFC 12-200WATTS (100dB) PRICE £175.00 PER PAIR
SPECIALIST CARRIER DEL. £12.50 PER PAIR

OPTIONAL STANDS PRICE PER PAIR £49.00
Delivery £6.00 per pair

BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUND

8 S5Owatt EB8-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-F1, IN-CAR.

RES. FREQ. 40Hz, FREQ. RESP. TO 7KHz SENS 97dB. PRICE £B8.90 - £2.00 P§P
10 SOWATT EB10-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR.
RES. FREQ. 40Hz, FREQ. RESP. TO 5KHz. SENS. 93dB PRICE £13.65
10" 100WATT EB10-100 BASS, HI-FI, STUDIO.

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

12" 1OOWATT EB12-100 BASS, STUDIO, HI-FI, EXCELLENT DISCO.
RES. FREQ. 26Hz, FREQ. RESP. TO 3 KHz, SENS 93dB. PRICE £42.12 -
FULL RANGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND

5" GOWATT EBS5-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC.
RES. FREQ. 63Hz, FREQ. RESP. TO 20KHz, SENS 92dB.

6':" BOWATT EB6-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC.
RES. FREQ. 38Hz, FREQ. RESP. TO 20KHz, SENS 944dB.

8 GOWATT EB8-60TC (TWIN CONE) HI-FI, MILTI-ARRAY DISCO ETC.

- £2.50 P&P
PRICE £30.39 - £3.50 P&P

£3.50 P&P

PRICE £9.99 - £1.50P&P

PRICE£10.99 - 1.50 P&P

RES.FREQ. 40Hz, FREQ. RESP. TO 18KHz, SENS 89dB. PRICE£12.99 - £1.50 P&P
10" BOWATT EB10-60TC (TWIN CONE) HI-FI, MULTI ARRAY DISCO ETC.
RES. FREQ. 35Hz. FREQ. RESP. TO 12KHz, SENS 98dB. PRICE£16.49 - £2.00 P&P

THREE SUPERB HIGH POWER
CAR STEREO BOOSTER AMPLIFIERS
150 WATTS (75 75) Stereo. 150W
Bridged Mono
250 WATTS (125 » 125) Stereo. 250W
Bridged Mono
400 WATTS (200 - 200) Stereo, 400W
Bridged Mono
ALL POWERS INTO 4 OHMS
Features:

IN-CAR STEREO BOOSTER AMPS

= FTER MO

PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE

PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS
COMPLETE WITH CIRCUIT AND INSTRUCTIONS p

W TRANSMITTER B80-108MHz. VARICAP CONTROLLED PROFESSIONAL =

PERFORMANCE. RANGE UP TO 3 MILES, SIZE 38 x 123mm. SUPPLY 12V o 0.5AMP. —

PRICEC14.85 - (1.00 P&P
FM MICRO TRANSMITTER 100-108MHz. VARICAP TUNED. COMPLETE WITH
VERY SENS FET MIC, RANGE 100- 300m SIZE 56 H lémm SUPPLY 9V BATTERY.

T T

+ Stereo, bridgable mono * Choice of
high & low level inputs ® L & R level
controls % Remote on-off ® Speaker &
T q ecilop

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

j POSTAL CHARGES PER OROER E£1.00 MINIMUM. OFFICIAL
ORDERS FROM SCHOOLS, COLLEGES, GOVT. BODIES, PLCs ETC.
PRICES INCLUSIVE OF V.A.T. BALES COUNTER. VISA AND

ACCESS ACCEPTED BY POST, PHONE OR FAX.

PHOTO: 3W FM TRANSMITTER

B.K.ELECTRONICS

UNITS 1& S COMET WAY, SOUTHEND-ON-SEA,
ESSEX.SS26TR.
Tel:0702-527572 Fax.:0702-420243
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Same day

despatch
Every order is processed in discount
on the day of your call. vouchers

24 hour ordering — see
catalogue for details. There's more than

£50 in vouchers
inside to save you

even more money.

Free technical

support

Available on all products.
Call 01702 556001

New! Updated
twice a year

/"
Free delivery

There's no delivery
charge on orders over
£30 (inclusive of VAT)

= = 5 ] or any size business
Britain's best selling electronics account order.

catalogue is now in its 25th year.
. Nobody can match our experience.

25 years of

Now it's produced in March

and September, you can (
be sure the products are ‘
right up to date.

Only £3.45

Available at WH Smith, John Menzies or any Maplin store, or you can order
your copy direct on 01702 554000 (add 50p for P&P).

ide the UK send £8.45 or 21 IRCs for airmail in Europe or
e; £16.00 or 37 IRCs for airmail outside

. Box 777, Rayleigh, Essex, England SS6 8LU.

experience
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