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== £1 BAKERS DOZEN PACKS THIS MONTHS SNIP NEWITEMS oy 5
- Price per pack i £1.00.2 Oider-12 you 3% floppy Disk Drive. made by the Chinon Company of Some of the many described
ﬁ may choose another free. Items marked Japan. Beautitully made and probably the most compact . h
{sh) are not new but guaranteed ok device of its kind as it weighs only 600g and measures only in our current list

§13 amp ring Main junction bones
§ 13 amp ring main spur boxes
3 tlush eiectrical switches
4in flex line switches with neons
280 watt brass cased elements
2 mains transtormers with 6V 1A secondaries
2 mains transformers with 12V 4 A secondaries
1 extension speaker cabinet for 6%~ speaker
Soctal bases for relays or valves
12 glass reed switches
4 OCP 70 photo transistors
-4 tape heads, 2record. 2 erase
1 ultrasonic transmitter and | ditto receiver
215000 mfd computer grade electrolytics
2 light dependent resistors
-5 different micro switches
- 2 mains interference suppressors
- 225 watt crossover units 2 way
140 watt 3 way crossover unit
16 digit counter mains voltage
2 Nicad battery chargers
- 1 key switch with key
2 humidity switches
96 x 1 matre lengths colour-coded connecting wires
2 air spaced 2 gang tuning condensors
2 solid diaelectric 2 gang tuning condensors
10 compression trimmars
-6 Rocker Switches 10 amp mains SPST
S Rocker Switches 10 amp SPDT Centre Off
4Rocker Switches 10 amp DPDT
124 hour time switch mains operated [s.h.}
16 hour clock timeswitch
26V operated reed switch relays
10 neon valves - make good night lights
2x 12V DC or 24V AC. 4 CO relays
1x 12V 2C O very sensitive '3

52 - 112V 4C relay
56 - 1locking mechanism with 2 keys

56 - Miniature Uni

60 -5fe
13}

ctor with circuit for electric jigsaw
House switches

rods 4" x 5/16” diamater aerials

4ferrite slab aerials with L & M wave coils

63 - 1 Mullard thyristor trigger module

64 - 10 assorted knabs % spindies

65 - 5 ditterent themostats. mainly bi metal

66 - Magnetic brake - stops rotation instantly
67 - Low pressure 3 level switch

69 - 225 watt pots 8 ohm

70 - 225 watt pots 1000 ohm

71 - 4 wire wound pots - 18, 33. 50 and 100 ohm
73 - 43 watt wire wound pots 50 ohm

77 - 1 time reminder adjustable 1-80 mins

78 - 5.5 amp stud rectifiers 400V

85 - 1 mains shaded pole motor %~ stack - % shaft

86-25" af

fit % shatt

87 - 23" plastic fan blades fit 4~ shaft
88 - Mains motof suitable for above blades
89 - 1 mains motor with gearbox 1 rev per 24 hours

91 - 2 mains motors with

arbox 16 rpm

93 - 411 pin moulded bases for relays
94 -5B7G vaive bases
95 - 4 skirted BIA valve bases
96 - 1 thermostat for fridge
98 - 1 motorised stud switch (s.h.)
101 - 12% hours delay switch
103 - 1 6v mains power supply unit
104 - 14'% V mains power supply unit
106 - 15 pin flen plug and panel socket
107 - 15" speaker size radio cabinet with handie
109 - 10% ° spindle type volume controls
110 - 10 slider type volume controls
112 - 1 heating ped 200 watts mains
114 - 1YW amplifier Mullard 1172
115 - 1 Wall mounting thermostat 24V
118 - 1 Teak otfect extonsion 5™ speaker cabinet
120-2p.c.b. with2 amtp full wave and 17 other recs
122 - 10 mtrs twin screened flox white p.v.c. outer
132 - 2 plastic boxes with windows, ideal for interrupted

beam switch etc

155 - 3 varicap push button tuners with knobs
188 - 1 plastic box. sloping metal front. 16 x %mm. average

deoth 46mm

104mm wide, 162mm deep and has a height of only 2mm.
other features are high precision head positioning - single
push loading and eject - direct drive brushless motor -
Shugart compatible interface - standard

jons - interchangeable with most other 3% andS%
drives. Brand new with copy of makers manual. Otfered this
manth at £28.50 post and VAT included.

SA BATTERY CHARGER KIT
Al parts, ncluding case, only £5 plus £1 postage

l23-2 speakers 6 x4 15 ohm 5 watt made for Radiomobile
266 - 2 mains transformer 9V % A secondary split primary so

OK atso for 115V

330 - 26V 0.6V mains transformer .38 p.c.b. mounting
350 - 40 double pole leat switches

365 - 1 Tut 680V 50hz metat cased condenser

453 - 22%in 60 ohm loudspeakers

454 - 22'%in B ohm loudspeakers

484 - 2 packets resin tiller/sealer with cures

- 35A round 3 pin plugs will fit item 153

486~ 47 segment l.0.d. displays

470 - 4 pc boards for stripping. lots of valuable parts

498 - 41000uf 25V anial slectrotytic capacitors

504 - 1 Audax PM 8 speaker 15 ohm 5 watt rating

515 - 100 4BA 1'4° cheesahead plated screws and 100 4BA nuts

54

1 - 1 pair stereo tape head as in cassatte recorder/players

546 - 1 bridge rectifier 600V international rectifier ref 3SB100
548 - 2 battery operated relays {3-6v) each with 5A c/o contacts

2 pairs

6§53 - 2 lithium 3V batteries leverlasting shelf life)

OVER 400 GIFTS
YOU CAN CHOOSE FROM

There is a total of over 408 packs in our Baker's ~
dozen range and you become entitied 10 8 free

A classified list of these packs and our latest
“News Letter” will be enclosed with your goods, and you
will sutomatically receive our next news leter

CASE  adaptable tor 3" or 3%~ FDD, has room for power supply
components price only (4 includes circuit of PSU. Our Ref 4P8

POWER SUPPLY FOR FDD 5V and 12V voltage
requlated outputs, complete kit of parts will fit into case 4P8 price €8 or
with case €11

MULLARD UNILEX AMPLIFIERS

We are probabiy the only tirm in the country with these now in
stock. Although only four watts per channel. these give superb
reproduction. We now offer the  Mullard modules - i.e. Mains
power unit {EPS002) Pre amp module (EPI001) and two amplifier
modules (EPS000) all for £8.08 plus £2 postage. For prices of
modules bought separately see TWO POUNDERS.

CAR STARTER/CHARGER KIT

Flat Battery! Don't worry you will start your car in a few minutes with
this unit - 250 watt transtormer 20 amp rectifiers case and alt parts with
data case £17.58 post 2.

MINI MONO AMP on p.c.b.sized” - 27 tapp.)

Fitted volume control and a hole for a tone control

should you requie it. The amplitier has

three transistors and we estimate

the output 1o be 3W rms 4
More technical data will be

included with the amp_ Brand new,

perfect condition, offered at the very

low price of £1.15 each. or £13 for £12.00

LIGHT BOX

This when pleted i ly 157 x 14°. The light
source is the Philips 'luovosconl W tube. Above the light a sheet
of fibregiass and through this should be sufficient light to anable
you to follow the circuit on fibreglass PCBs. Price for the
complete kit, that is the box, choke, starter, tube and switch_ and
fibreglass is £5 plus £2 post. order ref SP8S.

TANGENTIAL HEATERS

Wae again have very good stocks of these quist runnng instant
heat units. They require only @ simple case. or could easily be
fitted into the bottom ot & kitchen unit or book case etc. At
present we have stocks of 1.2kw, 2kw, 2.5kw, and 3kw. Prices are
£5 each for tha first 3. and £6.96 for the 3k. Add post £1.50 per
heater if not collecting.

CONTROL SWITCH enabling full heat. half heat or cold blow,
with connection diagram, 50p for 2kw. 75p for 3kw.

FANS & BLOWERS

5" {5+ £1.25 post. § £8+£1.50 post

4" x 4" Muftin equipment cooling fan 115V 2.0

4" x 4" Muttin squipment cooling fan 230/240V £5.00

9" Extractor or blower 115V supplied with 230 to 115V adaptor
9.9+ 2 post

All above are ex computers but guaranteed 12 months.

10" x 3" Tangential Blower. New. Very quiet - supplied with 230 to
115V adaptor on use two in series to give long biow £2.00 + £1.50
post or £4.00 + £2.00 post for two

9" MONITOR
Idesl to work with computer or video camera uses Philips
black and white tube ref M24/308W. Which tube is implosion
and X-Ray radiation protected. VDU is brand new and has a
time base and EHT circuitry. Requires onty 3 18V dc supply
to setit going. It's made up in 3 lacquered metal framework
but has cpen sides 30 should be cased. The VDU comes
complete with circ uit diagram and has been line tested and
has our six months guarantee. Offered at a lot less than
some firms ars esking for the tube atone, onty £16 plus [5
post

LOW COST OSCILLOSCOPE it to convertour 9
monitor inta an osciloscope with switched time bases to allow very high
and very low frequency waveforms to be obsetved and measured. Signal
amplitudes from as low as 10mV and as high as 1kV can easily be
observed and measured |deal for servicing. also for investigating TV
radio and audio Circuits

Kit containing all the parts for the conversion and the power supply to
operate from mains £25 our ref 25P3

TELEPHONE LEAD

3 mtrs long terminating one end with new BT, flat plug and the
other end with & correctly colou -»d coded wires to fit to phone or
appliance. Replaces the lead on old phane making it suitable tor
new BT socket. Price £1ref BO552 or 3 for £2 ret 2P164.

COMPACT FLOPPY DISC DRIVE EME-101
The EME-101 drives 8 3" disc of the new standard which
despite its small size provides e capacity of 500k per disc,
which is equivalent to the 3% “ and 5% " discs. Wa supply the
Operators Menual and other infarmation showing how |o

use this with popular s: BBC, Sp:

etc. All at a special snip pncc of £27. D including pon and
VAT, Data availabl ly €2, dable if you purchase
the drive.

POWERFUL IONISER

Generates approx. 10 times more IONS than the ET| and
similar circuits. Will refresh your home, office, shop, work
room etc. Makes you feel better and work harder - a
complete mains operated kit, case included. £11.50 + £3 P&P.

Dept. E.E., 250 PORTLAND ROAD, HOVE,
BRIGHTON, SUSSEX BN35QT
MAIL ORDER TERMS: Cash, P.O. or cheque with arder. Orders
under £20 add £1 service charge. Monthly account orders
accepted from schools and public companies. Access & B/card
orders accepted: Brighton (0273) 734648 or 203500

which you will receive
with your parcel.

POWERFUL 12V MOTOR - was intended for Sinclair electric car
rating approx '3hp. Price £15. Ref. 15P8

BURGLAR ALARM BELL -6 inch gong, OK for outside use if protected
trom rain. Mains or 12V battery operated. state which required.
Price £8. Ref 8P2

24 HOUR TIME SWITCH - 164 changeover contacts. up to 6 on/ols
per day. Nicely cased. intended for wall mounting. Price £8. Ref. 8P6
CAPACITOR BARGAIN - axial ended, 4700.F at 25V. Jap made.
normalty 50p each. you get four for £1. Qur Ret 613,

AGAIN AVAILABLE 12” mini flugrescent tubes  Price £1 each. Ref
80314

POWER PACK OR AMPLIFIER CASE - Size approx 10" x8% ™ » 4%~
plated steel - with ample perforations for cooling. Front panel has on’oft
switch and E.E.C. mains inlet plug with built in RF filter - undoubtedly 3
very fine case which would cost at least €50 from regular sources. our
price 1s £5 each and £3 post. Ref. 5P111

MINJATURE BCD THUMB WHEEL SWITCH - Matt black edge
switch engraved white on black - gold plated, make before break
contats - size approx. 25mm high 8mm wide 20mm deep - made by the
famous Cherry Company and designed for easy stacking - Price £1 each
Ref BD601

EDGE METER - miniature, whole size approx 37mm = 13mm 100 ua
tsd - centre zero scaled 0 to - 10and O to +10. Price €1 each. Ret
80602

CLEANING FLUID - Extra good quality - infended for video and tape
heads - regular price £1.50 per spray can - our Price - 2 cans for 1. Ref
BD 604

DON'T FREEZE UP! - We have had the strongest winds for over 200
years and who knows we may be in for the coldest winter, 5o if you have
not already protected your water pipes you should do so now - our
heating wire wound around the pipes will do this and will cost only about
50p per week to run - 15 metres {minimum length to connect to
230/240 v mains). Price €5. Our Ref. 5P 108

PIEZO ELECTRIC FAN an unusuat fan, more like the one used by
Madame Butterfly, than the conventional type, it does not rotate. The air
movement is caused by two vibrating arms. It is American made, mains
operated, very economical and causes no interference. So it is ideal for
computer and instrument cooling. Price 1s only £1 each. Ret BD60S
SPRING LOADED TEST PRODS - heavy duty. made by the famous
Buigin company. Very good quality. Price four for £1. Ret. BD599
CURLY LEAD four core, standard replacement for telephone handset, l
extends to nearly two metres. Price €1 each. Ref. BD599

TELEPHONE BELLS - these will work off our standard mains through a
transtormer, but to sound exactly like a telephone, they then must be fed
with 25 hz S0v. So with these bells we give a crrcuit for 3 suitable power
supply. Price 2 bells for €1. Ref. BD60O

ULTRA SENSITIVE POCKET MULTIMETER - 4k ohms per volt - 11
ranges - carry one of these and 5o be atways ready 1o test ac/dc volts to
1000, DC milliams and have an ohms range for circuit testing - will earn
its cost in no time. Price only 7. Ref. 7P2

BLOW YOUR ROOF OFF 140 watt speaker systems - new type you
must not hide! they have goiden cones and golden surrounds and look
realty "Bootiful” 12° Woofer, Midrange and Tweeter and comes with 3
crossover at a special introductory price of €49, carriage paid. Two sets
for £95 carriage paid. 140w Woofer only £35 carriage pand Y

ASTEC PS.U. Swiich mode type Input setfor + 230V. Output 35

amps at + SV, 1 5amps at + 12V, and 3amps at 5V Should be 0K

for Hoppy disc drives. regular price £30. Our price only £10. Ret 10T34

Brand new and unused

APPLIANCE THERMOSTATS - spindle adjust type suitable for
convector heaters or similar price 2 for €1. Ref. BD582

COMPUTERS
Big consignment of computers expected in , various makes and
numbers, write or phone for details

NOVEL NIGHT LIGHT - plugs into 3 13A socket. Gives out a surprising
amount of light, certainly enough to navigate along passages at nght of
to keep a nervous chikd happy. Very low consumption, probably not
enough to move the meter. Price £1. Ref. BD563

CASE WITH 13A PRONGS - 10 go into 13A socket, nice size and
suitable for plenty of projects such as car battery trickle charger. speed
controler, time switch, night ght, noise suppressor. dimmers etc

Price - 21or €1. Ref. BD56S

SPEAKER EXTENSION CABLE - twin 0.7mm conductors 50 you can
have 'ang runs with minimum sound loss and for telephone extensions or
burgean alarms, bells, intercoms etc. 250m col only £3 plus €1 post. Ref
3P

28.
ALPHA-NUMERIC KEYBOARD - this keyboard has 73 keys with
contactless capacitance switches giving long trouble free life and no
contact bounce. The keys are arranged in two groups, the main area
tield is 3 QWERTY array and on the right is a 15 key number pad, board
size 1s approx. 13° x 4" brand new but offered at only a fraction of its
cost namely £3, plus €1 post. Ret. 3P2?
TELEPHONE EXTENSIONS - it is now legal for you to undertake the
wiring of telephone extensions For this we can supply 4 core telephone
cable, 100m cod £8.50. Extension BT sockets £2.95. Packet ot 500 plastic
headed staples £2. Dual adaptor for taking two appliances from one
socket £3.95. Leads with B.T. plug for changing old phones. 3 for £2
MODULAR SWITCH - Panel mounting highest quality and ideal where
extra special front panel appearance is required can be lluminated if
required d.p.d.t. and latching. Price - 2 for €1. Ref. BD607
WIRE BARGAIN - 500 metres 0. 7mm solid copper tinned and p.v.c
covered. Only £3 + €1 post. Ref. 3P31 - that's well under 1p per metre.
and this wire is ideal for push on connections
INTERRUPTED BEAM KIT - this kit enables you to make a switch that
will trigger when a steady beam of infra-red or ordinary ight is broken
Main components - relay, photo transistor, resistors and caps etc
Circuit diagram but no case. Price £2. Ref. 2P15.
3.30V VARIABLE VOLTAGE POWER SUPPLY UNIT - with 1 amp
DC output. Intended for use on the bench for experimenters, students,
inventors, service engineers etc. This is probably the most important
piece of equipment you can own. (Atter a multi range test metes). It
gives a variable output from 3-30 voits and has an automatic short circuit
and overload protection, which operates at 1.1 amp approximately
Other features are very low ripple output, a typical ripple is 3mV pk-pk
ImV rms Mounted in a metal fronted plastic case, this has a voltmeter
on the front panel i addition to the output control knob and the output
terminals. Price for complete kit with full instructions is £15. Ref. 15P7
TRANSMITTER SURVEILLANCE (BUG) - tiny, easily hidden, but
which will enable conversation to be picked up with FM radio. Can be
housed in a matchbox, all electronk: parts and circuit. Price €2, Ref. 2P52

——
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Projects

PIPE & CABLE LOCATOR by Robert Penfold
Allows you to trace those hidden metal pipes or wires before
you make a disastrous mess of d.i.y.

LOW FUEL ALERT by T. R. de Vaux- Balbirnie

Avoid a red face. It's no fun pushing your vehicle
through lack ot juice!

INDUCTIVE PROXIMITY DETECTOR by B. J. Frost
Fast-acting sensor that can be used to replace

switches or for thickness measurements

STEREO NOISE GATE by Robert Penfold

Cut out unwanted noise

1.C. RADIO

Simple m.w. or l.w. radio receiver that uses a “special’’
low cost radio i.c.—an Exploring Electronics project
UNIVERSAL MONITOR by A. H. Robson
Versatile project that uses a pressure mat to trigger a
visual/audio alarm ; )
AUTO POWER-OFF by T. R. de Vaux-Balbirnie

200

208

216

222
230

236

242

A mains operated timer which automatically “‘shuts down" after a

predetermined time interval. Range 3 to 30 minutes

Seres

ROBOT ROUNDUP by Nigel Clark
Investigating the world of robotics

204

INTRODUCING MICROPROCESSORS by Mike Tooley B.A. 212

Part Six: Looking at methods used for input to and output from
microprocessor-based systems

ACTUALLY DOING IT by Robert Penfold

Making the right connection

EXPLORING ELECTRONICS by Owen N. Bishop
Part Twenty-Two: Integrated circuit radio

BBC MICRO by R. A. & J. W. Penfold

Regular spot for Beeb fanatics

AMATEUR RADIO by Tony Smith G4FA1

HF Propagation; Forecasts; Solar Activity

ON SPEC by Mike Tooley B.A.

Readers’ Sinclair Spectrum page

7eatnes

EDITORIAL

GETTING RID OF THE HEAT by Vivian Capel
CROSSWORD No. 3

Some “light-hearted” brain teasers

NEWS

What's happening in the world of electronics

NEW PRODUCTS

Facts and photos of instruments, equipment and tools
MARKETPLACE

Free readers’ buy and sell spot

FOR YOUR ENTERTAINMENT bg Barry Fox
Subscription service; Fifth TV Channel; Satellite Broadcasting
SHOPTALK by David Barrington

Product news and component buying

BOOK SERVICE

Our own service to readers of EE

DOWN TO EARTH by George Hylton

Why simple receivers work better than they should
PRINTED CIRCUIT BOARD SERVICE
ADVERTISER’S INDEX

FREE

220
230
234
238
250

199
205
210
228
229
239
240
244
246
252

254
256

GREENWELD 24-page Spring Catalogue Supp:+ment
Between pages 224 and 225

DATA CARD

Our may 1988 issue will be published on Friday,
31 March 1988. See page 249 for details.
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199
193



I-PAK BARGAING,

THE UNDISPUTED PACK KING FOR OVER 20 YEARS, we offer you the very bestin Electronic Components and

Semiconductors that ' your money can buy. Look at our lists and prices, they are unbeatable in value and quantity BI.PA
" "
and you always have our “Satisfaction or money back guarantee”. For 1988 we offer more and more Super
Value Packs. All goods advertised in stock at time of going to press. Please note our new mail order address:
Bl PAK PO BOX 33 ROYSTON HERTS SG85DF. Telephone orders: 0763 48851
RESISTORS TRANSISTORS (cont). MISC. {cont.)
LY Pak Pak
No  Qty Description Price No  Qty Descripton price No  Qty Description Poce
Vel X0 d veluos & troes o el 4 MEUZZ oo VP7? 1 Pack sssorted Hardwars. nuta, bolts. ei¢ 0w
VP2 300 formed, mined .00 VPO 10 FET's UHF/VHF Amplifiers. switching & choppers. data......£1.00 VPR 5 Assonted Battary holders and chps PP3/3, AA/D. s1c 0.0
VP 200 % -1 watt Resistors. mixed values end types 0.0 vPmn 10 FET's general purpose lilke 2NIB19-2NS457, dets 1.0 vP2IA € TagBoards. 18 way p.ulmn £1.00
VRIS 50 Wirewound Resistors. mixed wart values £1.00 VPZI2 10 MOS-FET's Signetics. SD30¢ 4100 vezs 80°/240°/ 300° mixed n%
VP14 50 Precision Resistors. 1% tolersnce £1.00 VP20 12 ZTX300NPN Silicon Transistors ne Vi . m .nnpm 100°/240° /380° mised 2%
VPIB 100 1end2 wert Resistors. assorted values £1.00 VP20 15 MPSAOS Sil. Trensistors. NPN 80v500m A HFESO + T082...... £1.00 vz lastic 2.8 pin 130°/240°/360° mined o
VP27 100 Ciose tolerence Resistors. .06 2%. 10-910 chms. mixed nsw VPQS 10 ACIZEK PNP Garmanium Transistor. 1A 2v .00 vP2s 10 e Tapes leadless .0
VP28 100 Close tolerance Resistors, 05-2%. 1K 20K, mixed. .50 VP23 10 ACIT6K NPN Germanium Transistors. 1A v o100 vz Cioaner/Demagoetier. n case 2.0
VPZE) 100 Metal oxide high stab. Resistors, %w 2%. mined values 0.5 VP4 4 NG5 Sit. Power Transistors, fuil spec 2.0 VPZG 1 Revolving Cassette Rack. hoids 2 rape 2%
VP&31 25 PNPSil Transistors, T0 39 like ZN2305A oo VP24 1 High Power Pero Electric Sken. Emat rpuvcmq
warbling sound. deal starm. White plastic body
CAPACITORS mounting bracket. Pows: 12vDC |50mA Output umo {A)
VPS 200 Assorted Capacitors, sli types no 4 8t 1m typ. freq. 2 5KHz. Sire: 57x47x Tmm 18.00
VP§ 200 Ceremic Capacitors. Min. mixed values .00 1.C.S. VP20 1§ x6" Elliptical 8 chms 10W RMS Speaker. Frag. Res
VP3 100 Assorted Poiyester/Polystyrens Capacitors 0.0 50 10000 Hz. Geuss 10000 Cantre MF cons %
VP10 60 C280 Capacitors. metal foil. mized values. 1.00 VP& 40 TTLL.C.s o)l new gates ~ Fiip ﬂop MSL, Data. £4.00 VP280A 1 sducar Watarproof Speaskec. Polyester film
VP11 50 Etectrolytics. all sorts £1.00 VPS4 20 Assorted |.C. DIL Sockets. 8 2.5 8 ohms 300mW Freq. Res
VP2 40 Electrolytics. 0 47mt.150mt, mixed volts nw VPSS 20 Assoned|.C.glinear. ett. icoded . 2,00 0.0
VP13 30 Electrolytics, 150m{-1000m{. mixed voits 100 vP2s 12 74U .2.00 VPZ73 10 10K Lin Rotary Potentiom: shim spindle nw
VP 80 S £100 VP20 12 T4LST6 2.0 VP21 4 Plug.inRelays Mized volts. etc )
VRIS 5 0.0 VP21l 10 CD400T8 2.0
VP 5 T 0w vP21Z 10 CDeOVIB 2.0
VPR 4 1000uf 50v Electrotytics noo VP2 10 CD#0638 0Q.oe
VPIR2 30 Min, Electrolytics, mixed values, 0.47m{.1000m! 6/ 6v. 0.0 VP215 10 J41P Bpin 2.0
VP33 § SubMin. Electrolytics, 2 x 1000/ 2200/ 3300m4 10/ 16+ 410 | VP26 10 556 Timers 8 pin 2w TOOLS
VPZZ3 %0 At 74TTLLC.s "ALLGATES new and coded
o"os our mix 7400 7453 . £8.00 vP% 1 Plastic Vice. smail. with suction base A%
VPZ4 100 AsstT4TTLLC.s "ALL GATES" new snd coded VP 1 Logic Probe/Taster. supply 4 5v - 18, DTLTTL. CMDS ... E3.50
VPM 10 125" clear showing Red LEDs new ur mix 74007453 £10.00 vPes 1 Universal Tester, with ' 5,00
VP 10 Mixed shape and colour LEDs .00 VPZR 1 Prog Sound Gan. Chip. AY 3-8912 0.00 VPIB 1 6pc Stankey scrawdnivar set, fial and crosspoint 050
VP2 15 Smali.125" Red LEDs nm VP21 1 Z80ACPU Micropracessor. 40 pin DIL 2.0 VPIN 1 Pick.up Yool. spning loaded nn
VPZl 15 Large 2" Red LEDs 0100 v 1 ol Intartace Controller, 40 pin DIL £2.00 VPNIT 1 Heiping Hand 4.00
VPZ 10 Rectanguiar 2° Red LEOs. .00 vPas 1 cuit. 28 pin DIL .2.00 VP218 1 Wstchmakers Screwdnivar Set. 6 pieces o
VPS] 25 Dpto special pack. Assorted. Super Valus 0o.0m VP Y .00 VP213 1 Ministure Side Cutters A%
VPIX  § RED7Seg CC14mmx7.Smm ADP FNDII LED Displey.........£2.00 VPrw 1 61 Parphral otarface Aduvlm (PIA} nw v 1 Ministure Bent-nose Pliers 0
VPIYI 4 GREEN7Seq. CA .§° LDP XANGS2D LED Oispiay 2.0 vP2% & LMI24 4pin DIL Qued Dp Am) 2.0 VP21 1 Miniature Long-nosa Phers ns
VPIX} 6 RED Overflow 8" 3x CA 3x CC 6630/50 LED Drsplay 2.0 VP21 5 CA3130E MOS-FETI/P, CMOS /5. 0p-Amp .2.00 VPZIT 1 Universal Ni-Cad Battery Charger. AA-HP11-HPZ.PP3 £8.00
VP14 S GREEN Ovarfiow .6° CA XANG530 LED Display on VP29 3 MC1310P Stareo Decoder. 14 pin DIL ‘2.0 VPZ8 4 AANI-CadBetteries. 1.3v500mAh C/R mA 1400
VPIB 20 Assorted LED Displays. Our mix, with dats. .5.00 VP29 3 CAJ066 Pos. Voh. Regulstor. 1. 7v-A6v. 8 pin TO5 2.0 VPZX 2 CTMP11NiCad Botteries. Rachargeable 50
VPRI 1 Pax Opto Couvlad Mouum me VPa) 1 27128)Z8K Eprom 2% VP20 2 D-HPZNi-Cad Batteries Rechargesble u uo
vP1% 4 LDMTRLED oo VP41 2 LMIVTT Adjst. Voltags Regulator, 1 54 £1.00 VP46 1 Zw Quality Low Cost Soldering lron. 260vAC
VPXQ 15 Tnenguiar shape L€Ds. Mised coroten .00 VPR 1 21M44K Static Ram 2.m VPT 1 15w “Lightweight” Quakity Low Cout Soldenng lron. wucn ]
VP24 10 Large Green LEDs, Smm no VPG 1 TAT204 Audio Amp 1.C & 2w. 13v. 2-4ohms nw VPME 1 High Suction Desoldering Pump. Teflon nozzie. Auto srect
VP25 10 Small Green LEDs. Imm 0.0 VP04 1 TBA46) Audio Powar Amp, 4.5w .50 Hesvy duty return spring .tem
VP208 10 Large Yeilow LEDs, Smm 0w vPAR 8 CD401B 2.0 VPE0 1 Long Finger Grip. Soldering Aid Hsavy metal use. Serrated
VP27 10 Small Yellow LEDs, 3mm .00 VPAR) § CD40178 £2.00 action, |deal tor hoiding small
VP28 10 Large LEDs clear showing Red, 2° 0. VP4 10 CDAOMB 2.0 justable
VP41 2 ORP12Light Depandent Resistor nso VP4 10 CDAZ8B 2.0 vPE4 1 nules {Ferric Chionde] makes % p:
VP22 4 Tri-colour LEDs. Smm Dis. 5mA 2v R.G.Y. 0.0 VPY413 4 7413 Dual Nand Schmiti Trigger, &input nw VPES 1 Etching Pan. Etch resistent. Spage tip. Blue
VP43 3 Tri-colour LEDS Rectanguisr SmmR.G.Y 0% VPT440 4 7440 Dusl &input, Positive Nand BuHer .00 VP28 1 Mufticore Solder. Sm total. 10and 2 SWG
VP26 10 Orange LED's, Smm . one VPMUN 4 7470 And gated Positive edge-triggered Flip Flop VPSS 1 PCB Hoider, Fully sdpustabie from 0 20mm wide end to
VPXT 8 SteckableLED’ Quiar, mixed. R.G.Y noe with pre n.w any angle. Complete with iron stand and sponge
VP28 15 LED Panel Mounting Clips. metal and plastic. 3-5mm. .00 VP 4 T 0o Strong metal construction with rubber fest
VP28 2 Red Flashing LED's. S5mm f1.00 VPI481 4 748116 bit Random Access memories €100 Very high quality . £15.00
VP24 2 Opto-tsoistor L74-4NZ7, single £1.00 VP40 4 7490 Decads Coum n.e VP28 2 Etch Resist PCB Transfer Sheats. Asst. symbols/fines........ £1.00
VP25 1 DusiOpton Isoiator ILDT4 now VPIast 4 7491B.8it Shitt Ragister now VPAGE 2 SteelRules 1x4°. 1x 10", measuring ins and mm 0100
VPT4R2 & 7492 Divide by 12 Counter 000 VP45 1 Junior Hacksaw B 3 blades + hobby knite & 2 blades. . [1o0
DIODES AND SCRS. VP7433 4 74934-bnt Binary Counter oo vP40? 110 Pw sn-eau File Set £3.00
VP43 4 7494 4-bit Shift Register 0.0 VPGB 1 4Piece Stainiess Steel Twoezer Set £6.00
\‘;:g g ugnLiiEY i'“"‘ m*o‘d’:ﬂ {‘1 " VP24% 4 743 & bit Shitt Register .0 VPS 1 Setof 4 min. low cost Side & End Cutters. snipe & combination
ven 1 5A SCRs To6 0-400v. boded o VP74I11 & 74131 Dual J-K Master Slave, Flip Flop f100 Phers. 5" insul. handles ... 450
R 2 M “k: 056 up i 6;" Wit %) ne VPTAM1 4 74141 BCD - Decimel Decoder/ Driver £1.00 VP40 1 18 P¢ Hex Wrench Keys. AF sizes in wallet 050
VPXL 100 Si. Diodes kke A P fnow VPT4I151 & 741511018 Da ors/Multiplexars £1.00 VPN 1 16 Pc Hex Key Wrench Set. SAE and Metric. 200
VR 200 s'n. D'°d" m“ AZD0/BAKI 16, 40w 200mA ] VPT4153 4 74153 Dual Selectors/ Multiplesers 0100 vPaR2 1 Crimping Phiers, Wirs Strippers & 8.oht Cuttars .00
s " N“‘I";‘D ;“ il oot uat ods MEDrky ] VPIAIM 4 4164 Bbit Pnullel Uulpul Senal Shitt Registers ne vPat3 2 I1C Extraction Tools, jew width 18 and 29mm a.wn
VB . 30 Aasoried s.nwa.&mn'. Y “‘M ":M KA aw VPIS? & 74187 Synchionous Decade Rets Multipliers .o VPR 1 End Action smpphq Pirers Adjustable jaws 0
VPl © |~4‘&z's~l R TA Y00, e ';" oy 0100 VPT4174 & 74174 Hex D type m Flopl .£.00 VPAt15s 1 6 Grip Loc! 0.0
i 4 | — ;"‘“"‘ . ';":a‘"n'f‘; pite! el VPB4 74181 £1.00 g 1 6 Long Nose an Locumg Phers 0.0
4 4A Powat Rectifers. silicon. U o VPR 4 T413 syncmonou. Up/oown o...l Clock Counters VPAI? 1 6" Adjustabie W 2 lioy steel ‘20
VP43 S BYIE] 12k Sh. Diodes. in carriecs. 2.5MA Lo Binary Clear ne VR4S 1 8 TinSnips Herdened ring joint 200
VPIB4 3 4A 400V Triacs, plastic oo 4 . 4 4 ! k] AL
VPIe 10 SCRe BOOMA. 20v. 206084, piasiic, T0%2 iy VPMZTS 4 7427 Quad§-R Latches .00 VP49 2 “Chubby” Scrawdrivers. Crosspoint No 1and 2 ns
VI 50 0AT] pothi contect] | Saprsigpiaty. oo BPX6 1 TTLDate Book 74 Series. Including “LS™". Complete with VPO 2 "Chubby Screwdnvars. Flat blade 4.6 endbmm. L0150
VPI% 50 0A7 ’::: b“:m'd """'L iodes. S “;w .00 Pin out diagrama. 7400-74670 TT1 interchangeability guide. vPan 1 Screwdriver 400mm long. 6mm ftat bisde. 0o
Pl @ mn%a il 9e "‘b‘)‘“‘d 8. uncol 100 ection guide snd explanation of functian tables. VP2 1 Screwdriver 00mm long. No 2 crosspoint 0.0
YPI% 50 QAT antector goim Oiodes whl 1.0 VP31 Verler Caliper-Crosshorns Depth gauge. Vernier Cap
vPiE 0 enc";.:_%m:. de_ihc! 00 BPXS 1 1CS56 PROJECTS BDOK (TIMERY. 167 pagas. Over 50 peoject 4% °/110mm reading /128", 1/10mm 2%
Vorh 3 S wdRacti s B EvIALS e circuits to build snd other information on ICS85 Timers, Plus VP4 1 Helping Hend with Magnifier €450
Vot 1 R (Theristors) VA 100 400v, TO 18 v FREE with oue complimens, 3 1C 586 Timer, worth 80p VPA2S 1 7Pc high quality Screwdriver Set . ]
VoI '3 SA &0y SCRs. T220, TICYOSD v NO VAT Speciel offer price just K3 VPAZ 1 7Pc high qualrty Screwdriver Set 1000v 0250
Rt I3 Ry viacteidivoe. SoERFp o 400V rrd BPXE 1 INTERNATIONAL TRANSISTOR EGUIVALENTS GUIDE. VP&Z] 1 §PcCushion Grip Scrawdnver Set _£4.00
VerT | 4l Tie e n’m‘:rn me! A B1lio Babant Publishing’s lstest edition BPE5. pius FREE with our
- ; o compliments. 10 poputar Silicon Transistors. worth €1.00.
VPIT 4 SAmp 1000V piastic Silicon Rectifiers 0.0 ENONAT Spocial otter price just o0
VPZB S Disc BR10D. tnac trigger ne :
TRANSISTORS LERDS
VPE 100 Sil. Trans. NPN plastic. coded, with dsts 0.0 MISC. VPO 1 10m Speaker Lead 2pin DIN Plug to 2pin DIN Skt fnw
VP33 100 Sil. Tesns. PNP plastic. coded. with dats 3.00 VP 1 2mVideo Lead Coauial Skt to Cosxial Sh1+2 adaptors
VP4) 10 Sil. Power Trans. samaler ZNJ065, uncoded £1.00 VPY7 S0 Metres PVC single strand Wire, mixed colours noe VPXQ 1 3m & core cable indv. screened 5 pin DIN Phug-6 pin DIN mqn.
VP4 § Pairs NPN/PNP plastic Power Trans. 4A. 0.0 VP18 30 Matres PVC muhi strand Wire, mixed colours 00 VPII 1 TV Ext Lead. Coax plug to Coax Plug. White
VPSO 60 NPN Sl Switching Trsns. T0-18 and T0 22 00 VPIa & Matres PVC single/mutti strand Wira, mixed colours .00 VPI4 1 15m4coraindy. screen. 5 pin DIN Plug - tinned openend. £1.00
VPS1 60 PNP Sil. Switching Trsns TD-18 and TO-R2 o ve2 M .00 VPXG 1 1.5m cebieSpin DIN Plug — 3.5mm Jack Plug
VPO 100 All sons Trensistors. NPN/PNP . .00 VP 10 no Pin 1 & 4 connect .£1.00
VP10 20 BCISIB SH Trars. NPN v 200mA H1e240 + TO8Z fno vPQ 10 .00 VP06 1 2m Typewriter/ Calculstor Leed 3 pin Plug. sngled ‘European
VPIS1 25 BCITIB Si. Trans. NPN &6 100m A Hfe240 & T0S2 ne vPQ 4 P £1.00 1EC configuration... -2.00
VPIS2 15 TIS0Sil Trans. NPN 40y 400mA Hie100 + T082 n.oo VP 15 tsinks. TD1/3/6/18/220 .00 VPX7 1 80cm Patch Lnd PLBO Plug lo Plﬂ Plug .01.00
VPIS3 15 TISS1SUl Trans PNP 40v 400mA H1e 100 + TOS2 £1.00 VPS§ 100 Semiconductors from sround the workd. mixsd .00 VPIR 1 12m PL2% Plug to PLZSI Plug nw
VPIS4 15 MPSAS6 Sil. Trana PNP 80v 800mA Hte50 ¢ T0S2 ne vPRz 1 Electronic Buzrer, Jv. Z5MA .95 VP08 Y 4 Fhono Plugs to 4 Phono Plugs .50
VPISS 20 BFS85 Sil. Trans NPN eqvt BF184 H.F. TOR2 no VP 1 Electronic Buzzer, bv. 25MA .9% VPO 1 20cm Lesd 2x 2 pin DIN Plug to Stereo Inhine Jack Skt 0.0
vPisE 20 £1.00 VPB4 1 Electromc Buzzer. Sv, ZMA 0% VPIN 1 2mLead Scart Plug to § pin DIN Piug & 28NC Plugs .6.00
VPIST 15 £1.00 V5 1 Electronic Buzrer, 12v. ZMA 0.9 VP12 1 12m Video Lead. BNC Plug 10 Phono Plug s
VPI58 15 100 VPBb 1 TECASBOTY Components Pach. semiconductors. vPNI 1 3m Headphone Lead. 3 5mm Jack Ptug to 3.5mm Jack SIV £1.00
VPIS8 15 ZTX108 5i). Trans NPN eqvt BC108 plestic now caps. wire, otc £3.00 VPIW 1 2m Coax Lasd BNC Piug to BNC Plug. 75 ohms .00
VP16 25 BCIEL Si Trane. NPN 30y 200mA TOR2 £1.00 il 1 Telephone pick-up coif with 3 5mm jack plug axs VP35 1 2mCoaxLead BNC Plug to UNF Plug. 75 ohms ..... ..£3.00
VPI62 & SJESB1 Sil Power Trens NPN BOv 4A H1e20 + £1.00 VPBS 1 Piliow Spesker with 3.5mm iack plug ne
VPIE 2 NPN/PNP peirs Sil. Powsr Trans, like SJES51. 0.0 VP07 1 Piazo Burzer, ministure. 12v. k-]
VP 4 znsz!rm Sil. Fsow;v Teans. NPN"&M TA Mie20 + ﬂ 00 VP08 1 Piero Burrer. ministure, 240v NS
vPIEE 6 B NPN Sit. Trana. 80v SA Mteb0 200 nm 00 vP113 1 Coax Antenna Switch. 2wey [{X"] -,
VPG § BFTI4 NPN SH Trons. 100v SA H1e50.200 TO £1.00 VP4 1 Coax Antenna Switch. 3wey. @ TELEPHONE ACCESSORIES
vPi§eT 1 Te TO3 VCE 500, 10A m)« Hiek ¢ £1.00 VP15 1 hn.,/Suppy...nyCB/W 0.50
VPISE 10 BCATBeqvt BCYT1PNP St Trans TOW ... £1.00 vPNE 1 X 0.0 VP36 1 5m Telephone Ext. Lusd. Plug to Sacket 4050
VP69 10 BXS2) equi BCI94 NPN Sil Trans. 80v 50mA T018 -£1.00 v 1 Precision Mona Key. tully .qumm. 16 VP3N 1 10m Telephone Ext. Lead. Plug 10 Sockat 18.08
VP17 10 Assoried Powsr Teans. NPN:PNF coded and data. £1.00 el 4 cap tuning £1.00 VP313 1 3m Line Jack Cord. BT 4 way Plug to 4 Spade Terminals ors
VPIZ1 10 BFI65 NPN TO 39 Si Trans. eqvi BF258 2Z5v 100mA .00 VP16 10 onfiched ypes L0 VP31 1 Double Adsptor. One IOC pn.g Zsocket 0%
VP72 10 SMIS2PNP TO 3 Sil. Teans. mm 100m A Hfa100 + now VST and venical. mixed now l VPR0 1 IDCTelephone Plug é wa .50
VP20 30 OCTtype germ AF Tranustors. uncoded 1.0 VP14 5 DIL Switches, 1 and 2 way siide, y SPST_ essorted £1.00 VPR 1 Telephone Muster Soch-l Surfece Bor. Scraw terminals. ....3.50
VP21 2 OCA4S germ. RF Transstors .00 VP16 30 Fuses, 20mm and 1%~ glasa, assorted values £1.00 I vPx2 1 Telephone Sieve Socket Surfece Box. Screw terminsls s
- T —— e R R . o
MINIATURE CARBDN FILM RESISTDRS % & % WATT 5% VOLTAGE REGULATORS VPS30 REGULATED VARIABLE STABILISED POWER SUPPLY MODULE
Resistance values from 1 ohm - 10 meg ohmas. Av. Pog. | Amp 7T805-12.15-18 24 This versatile regulated varisbie stabilised power supply with short circuit
vaiue. Yo arder state A0 % wart or R20D % wart, plus res Neg 1Amp 7906-12.15-18 24 protection and current limiting ie 8 must for all elactronics enthusiasts It
R100 1K = % watt 1K. BI-PAK rmco per 100 preces R100 €1, .90' ph Pos. 100mA T8L06-12.15-18 24, Incorporates sdjustable voitage from 2v - 30v with a current hmmng range of 0-2A
1.8 per ok Neg. 100mA 79L05 121824 AC Input mas. Z5v. Dimensions 110 75.x Smm. Price sach (3.50

Use your credit card. Ring us on 0763 48851 NOW
afd get your order even faster. Goods normally

sent 2nd Class Mail

Remember you must add VAT at 15% 10 your ordér
Total Postage add £1.50 pes Total order

194 Everyday Electronics, April 1988



_Jl N o

TRANSFORMERS FROM

N\

The UK Distributor for the
Standard Toroidal Transformers

» 106 types available from stock
= Sizes from 15V A to 625VA
* Dual 120v primaries allowing 110/120v
or 220/240v operation
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TYPE  SERIES AMS
NO. CURRENT

03010 1.25 160VA 53011
03011 0.83 53012
03012 0.63 £16.10 53013
03013 0.50 53014
03014 0,42
03015 0.34
03016 0.30
03017 | 30+3 0.25 |
13010 '1
13011 1.66

13012
13013
13014
13015
13016
13017 50 |
23010 1
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93025
93033 | 50+50
93042 | 55455
93028 | 110

. 93029 | 220

93030 | 240
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Prices include VAT and carriage

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

Jaytee Electronic Services

143 ReculverRoad, Beltinge, Herne Bay, Kent CT6 6PL
Telephone: (0227) 375254 Fax: 0227 365104
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g ¥ POWER SUPPLY KIT

B 25/30 Watt MOSFET Audio Power Amplifier 4-8 Ohms Kit
£21.97 R/Built £26.00

B 10 Channel Variable Speed running light Kit drives LEDs or
Mains lamps. Includes LED display board and LED lamps
Kit £15.89 R/Built £19.15

@ Mains Add-on interface board for controlling Mains lamps
from our running light unit Kit £4.95 R/Built £5.00

#* Plus & Minus regulated power supply 1-Amp state 5, 12
15, or 24v Kit £11.82 R/Built £14.82

B Variable Time Delay Relay unit Kit £5.71 R/Built £7.71

B 25/30 Watt 12-Volt opp. R.F. Linear Power Amplifier for
Amateur Rauio Kit £26.66 R/Built £31.66

B Selectable tone generator 9-12v operation Kit £5.50
R/Built £7.50

B 3 Note Electronic Door Chime unit, 9 volt operation
3 melodious tones, variable frequency, Kit £9.83 R/Built
£12.00

B Miniature FM Transmitter, 60-145MHz Kit £6.95 R/Built
£8.95

B 3 Watt FM Transmitter, 80-108MHz Kit £13.99 R/Built
£18.99

@ 300 Watt Light Dimmer unit for 240 volt mains lights Kit
£6.95 R/Built £10.95

B 4 Code Digital Code unit plus Key Pad — Select own code 9
volt Kit £16.31 R/Built £19.95

B 5-100 Watt Electronic Loudspeaker Overtoad protector
adjustable Kit £11.40 R/Built £15.40

B VU Meter 10 LED indicator, 5 to 12dB range Kit £13.63
R/Built £18.63

B 18 Watt Car/Home Power Amp 12-V Kit £14.50 R/Built
£16.80

B Amplifier Power Meter; 10 LED indicator from 0.25-100 Watt
Input — 9 volt operation Kit £12.94 R/Built £14.94

B Light sensitive relay unit; variable
sensitivity trigger control
senses light or dark
selectable. Kit£8.91
R/Built £10.91
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B Wireless FM Duplex telephone - sold in pairs for
Office/Home £54.00

B 5mm LCD digital sports Chronograph hand held £10.95

@ Digital Blood pressure meter/monitor LCD readout £44.83

8 Digital LCD temperature module for panel mounting — 19°C
to + 68°C £16.82

@ 3.5" digital LCD Professional series digital multimeter
reads %apacitance Temperature, Voltage, Conductance
Diodes, Transistors AC/DC voltages & Continuity £63.25

B Zenith Speech processor P-202 £29.50

B High quality touch dimmer
500W £12.99

B Mains Wiring and Meta
Detector £11.00

Hﬂ'lhnl ;K R 14
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B AllKits contain full instructions PCBs and components B Al
prices include VAT and postage and packing 8 Overseas orders
add 10% to above prices M Please send Cheque or Postal Orer_J

with Order o
Zenith Electronics Dept. 1234 Send £1 -Owh'\ch

14 Cortlandt Business Centre Ca\a\Ogug g8
Hailsham, East Sussex, UK BN27 1AE  coess & Barciaycard [LACARGRRNOSAR |
Telephone (0323) 847973 g . Packing

Telex 878334 FAX 647204 Telephone (0323) 847973 Reiundab\e on

Pt e T




Full Kits inc. PCBs, or veroboard, hard-
ware, electronics, cases (unless
stated). Less batteries.

If you do not have the issue of EE

which includes the project—you will
need to order the instruction reprint ;‘:EEL'::'S.EORUIPUJGPOH FEDIEE) SE;; OIGITAL TROUBLESHOOTING NEW
as an extra—80p each. Reprints avail-  gue cnip Aun: Jan 86 £8.29 Top quality kits & parts for this new BOOKS
able separately 80p each plus p&p £1.  MysICAL DDOR BELL Jan 86 £17.83 series. Our excellent technical back-up Modern  Opto  Oevice
TTL LOGIC PROBE Oe: 85 £9.45 serlvlce helpz to ensure that your pro- Projects £2.95
DIGITAL CAPACITANCE METER Dec 85 £39.57 jects succeed every time Electronic Circuits for the Con
THIS MONTH'S KITS SOLOERING IRON CONTROLLER Oct 85 £5.21 AR BENCH POWER SUPPLY—Full |l Mote Ramars £2.95
& N VOLTAGE REGULATOR Sept BS £1.46 kit £24.98. y A T.V.-DXers Handbook
(sae or ‘phone for prices)  peRsoNAL STEREO P.5.0. Sept 85 £9.89 LOGIC PROBE—£7.58 including case 8P176 £6.95
R.JLA.A. PRE-AMP Sept 85 £15.94 LOGIg PULSER—£ 7.458 lncluglng = Mid: Projects. Penfold £2.95
SEMICONDUCTOR TESTER Mar 88 351 FRIDGE ALARM Sept 85 £1.50 ¥5:_2;;"§8 mzt’t';m E i ENER Gerfigh IR M3s1 Fiom
UIE DETECTOR Mar 88 £1100  LDW COST POWER SUPPLY UNIT Aug 85 £18.39 DIGITAL L.C. TESTER 962821 Your Prater. Penfold  £2.95
BNVELOPEISHAPER Ma: 5 01499 YRI.STATE THERMOMETER (Batt) Aug 85  £5.66 = RE2I-Li(Case More Advanced
S0S ALERY Mas 88 936 YREMOLO/VIBRATD Aug 85 £37.92 different) Electronic Music Projects
AUTO-WAGGLE JOYSTICK CURRENT TRACER—£20.56. Pentold
ADAPTOR Mar 88 f399 STEPPER MOTOR INTERFACE FOR THE BBC AUDIO LOGIC TRACER—£8.99
VARIABLE 25V-2A COMPUTER less case Aug 85 £13.99 2L
BENCH PDWER SUPPLY Feb 88 fa973 1035 STEPPER MOTOR EXTRA £14.50 EXPLOR ' NG BooKs
CAR LAMP CHECKING SYST. Feb 83 €710  OPTIONAL POWER SUPPLY PARTS £5.14 How to Get Your Electranic Projects
GAME TIMER Fsb 88 (1432 CONTINUITY TESTER July 85 £5.90 ELECTRONICS Working, Penfld £2.15
QUIZMASTER Jan 88 £18.95  TRAIN SIGNAL CONTROLLER July 85 £9.66 A ™ '. ¥ ¥ .
CAPACITANCE METER Jan 88 [k AMSTRAD USER PORT July 85 £16.83 A1l " <l e practical introduction to Microprocessors.
TRANSISTOR CURVE TRACER (BBC) £4%  ACROSS THE RIVER June 85 £19.77 ull set of parts including the Verobioc Penfold £2.10
CONTINUTY TESTER Jan 88 £967  ELECTRONIC DDORBELL June 85 €120 breadboard to foliow the series fight up 1o Aug Basic Electronics. Hodder & Stoughton £6.98
AUDIO SIGNAL GENERATOR Dec 87 £1299  GRAPHIC EQUALISER June 85 £25.66 g’l'lssue'hm'“ tent Begi " Beginners Gukle to Building Electronic Projects
OUAL MAINS LIGHTS FLASHER Dec 87 £19.98 270 PHASE May 85 £17.98 of’:;ir‘“':(’s‘gg L :g'e"r"i:;f‘:e“es FOllset Penfold £2.25
:ggﬁgﬁg::égzmﬁns?&ﬁ:?;?m g:i INSULATION TESTER Apr 85 £18.65 SEPT PARTS 72p  OCT PARTS £2.56 ISIV Robotics & Sensors Billingsley. BBC [;.95
BEC SIOEWAYS RAM/ROM NovB) (2622  LOAD SIMPLIFIER Feb 85 £18.68 NOV PARTS £3.32. DEC PARTS £4.77 Sngudorelil, e 19,29
VIOEO CONTROLLER Oct87 (2775 GAMES TIMER Jan 85 £0.39 JAN PARTS £5 58 FEB PARTS £114 Elementary Electronics Sladdn £5.98
TRANSTEST Oct 87 [9:2‘ SPECTRUM AMPLIFIER Jan 85 £6.58 MAR PARTS £138 Science Expenments with Your Computer £2.43
AUTOMATIC PORCH LIGHT Oct87 £16.3 TV AERIAL PRE-AMP Dec 84 £14.83 Extra Verobloc (Used in part 17} £7.99 How to Design & Make Your Own PCBs 8P121£2.15
CARAVAN FRIDGE ALERT Oct 87 518 Optional PSU 12V £2.44 240V £11.83 s sy How to Make Computer Controlled Rabots. Potter £3.20
STATIC MONITOR Oct 87 (825 ODOR CHIME Dec 84 £17.89 INTRODUCTION How 1o Make Computer Model Controllers. Potterf 3.19
ELECTRONIC MULTIMETER Sept 87 fa4.72 BBC MICRO AUDIO STORAGE SCOPE IM’ER'ACE Imtertacing to Microprocessors & Microcomputers£6.50
NOISE GATE Sept 87 214 NovBa £34 TO ELECTRONICS Machine Code for Beginners. Usborne £245
PERSONAL STEREO AMP Sept 87 £13.63  PROXIMITY ALARM Nov 84 £21. sa . . . Micro Intertacing Crcuits Book 1 £2.45
CAR OVERHEATING ALARM Sept 87 [821 MAINS CABLE OETECTOR Oct 84 £5.27 An introduction to the basic principies of Microprocessors for Hobbysts. Coles £4.98
BURST-FIRE MAINS CONTROLLER Sept87 £12.91  MICRO MEMORY SYNTHESISER Oct 84  £67.57 electronics. With lots of simple experi- Practical Computer Experiments. Parr £1.95
SUPER SOUNO AOAPTOR Aug 87 £36.56  ORILL SPEEO CONTROLLER Oct 84 £0.27 ments. Uses soidefing. Lots of full colour Practical Things 10 do With a Microcomputer
IMMERSION HEATER TIMER Aug 87 £17.99  GUITAR HEAD PHONE AMPLIFIER Sept 84 £7.66 illustrations and 7'"‘0:8 explanations. A Usboine £2.19
3 BAND 1.6-30MHz RADIO 87 £25.27  SOUNO OPERATEO FLASH less jead Sept 84 £6.98 tovely book. Ideal for all ages. Answersi— 7 I
L 10 M A DETELIOR inc caituord  TEMPERATURE INTERFACE FOR. BBC Aug INTRODUCTION TO ELECTRONICS 3“,',',2',"‘";:,‘,,0 o R o
case, loss handle snd hardware July 87 £25.19 84 £23.64 COMPDNENT PACK £10.99
DIGITAL COUNTER/FREQ METER (10MHz) ine.  CAR RADIO BOOSTER Aug 84 £16.64 BOOK EXTRA £2.45 ® JUST A SMALL SELECTION. LOTS MDRE IN
case Juty 87 X CAR LIGHTS WARNING July 84 £9.58 Book siso available separstely. OUR PRICE LIST *
MONDMIX July 87 £20.00 VARICAP AM RADIO May 84 £12.52
FERMOSTAT July 87 £11.56 EXPERIMENTAL POWER SUPPLY May 84 £22.46
VISUAL GUITAR TUNER Jun 87 £21.99  SIMPLE LOOP BURGLAR ALARM May 84 £16.34 I E A H I N 8
MINI DISCO LIGHY Jun 87 £11.99  MASTERMIND TIMER May 84 £6.52
WINOSCREEN WASHER WARNING May 87 tus FUSE/DIODE CHECKER Ap: 84 f4.14
FRIDGE ALARM May 87 £9. OUASH STERED ADAPTOR Apr 84 £13.08 ) -
EOUALIZER {IONISER) May 87 £14. 19 NI-CAD BATTERY CHARGER Mar 84 £11.82 MULTIMETER TYPE M10282 as specified. Guaranteed. Top quality. 20k/V, with battery
BULB LIFE EXTENDER April 87  (less cese) £4.99  REVERSING BLEEPER Mar 84 £8.14 check, continuity tester buzzer and fuse and diode protection. 10A dc range.
EXP. SPEECH RECOGNITION Apri 87 £19.98  PIPE FINDER My 84 £4.32 Complete with leads, battery and manual. £14.98
COMPUTER BUFFER INTERFACE Mar 87 £11.956  SIGNAL TRACER Feb 84 £17.88 VEROBLOC BREADBOARD. DESIGN PAD, MOUNTING PANEL AND 10 CROCODILE
ACTIVE I/R BURGLAR ALARM Mar 87 £33.95  CAR LIGHT WARNING Feb 84 £4.51 CLIP CONNECTING LEADS £9.98
VIOED GUARD Feb 87 £7.99  BIOLOGICAL AMPLIFIER Jan 84 £22.99 REGULATOR UNIT AND SAFE POWER SUPPLY. All components including the specified
MINI-AMP Feb 87 £14.99  CONTINUITY TESTER Dec 83 £11.99 case. Specially re-designed by Magenta. No external transformer or adaptor required. PC8
CAR VOLTAGE MONITOR Feb 87 £11.98  CHILOREN'S 01SCO LIGHTS Dec 83 £2.42 design for complete safety and ease of assembly. £26.84
SPECTRUM SPEECH SYNTH. ino case) feb  NOVEL EGG TIMER Dec 83 inc case £12.29 COMPONENTS FOR PRACTICAL ASSIGNMENTS. Ful set. £16.84
87 £19.92  SPEECH SYNTHESI2ER FOR THE BBC MICRO Nov
SPECTAUM 1/0 PORY less case. Feb 87  £8.99 83 less cable + sockets £26.8 TEACH IN 86 PROJECTS

STEPPING MOTOR BOOSTER (for -hnnl 'eb

STEPPING MOTOR MD200 Feb 87 (IG 80
HANDS-OFF INTERCOM (per station) inc. cass Jan
87 £9.99
CAR ALARM Dec 86 £10.97
DUAL READING THERMOMETER (less case} Dec
86 £39.98

EE PROJECTKITS MAGENTA

HOME (NTERCOM less link wire Dct 83 £17.26
STORAGE "SCOPE INTERFACE FOR BBC MICRO

Aug 83 less software £18.42
HIGH POWER INTERFACE BOARD Aug B3 no
case £12.45

USER PORY 1/0 BOARD less cable + piug £12.59
USER PORY CONTROL BOARO Juty 83 less cable +
plug + case £30.16

RANODM NUMBER GENERATOR Dec 85 £14.97 MW PERSONAL RAOIO less caze, May 83 £3.18
8 CHANNEL A-O (SPECTRUM) CONVERTER Dec  MOISTURE DETECTOR May 83 (3
86 £34.29 NOVELTY EGG TIMER Apni 83 less case £6. .’ll!
BBC 16K SIDEWAYS RAM Dec 86 £i235 (BUZZIOEEMaEES. oo A
MODEM TONE DECOOER Nov 86 £18.99 ;
2X TAPE CONTROL Nov 82 £8.55
OPTICALLY ISOLATED SWITCH Nov 86 £11.99 SN VI SReobt oo s ¢5e2
CAR FLASHER WARNING Nov 86 £292  p b TESTER ity 89 % f9.37
200MHz OIG. FREOUENCY METER Nov 86 £59.98  cexpe Peminied’ | g 492
10 WATT AUDIO AMPLIFIER Oct 86 £34.95  peaioiuen™ o £6.53
LIGHT RIDER LAPEL BADGE Oct 86 £9.77 (AR LED VOLTMETER less case. May 82 £3.81
LIGHY RIDER DISCO VERSION £18.69 "0 SoUND EFFECTS UNIT Apr 82 £15.25
LIGHT RIDER 16 LED VERSION £1299  CAMERA OR FLASH GUN TRIGGER Mar
SCRATCH BLANKER Sept 86 5317 g2 \oss ipod bushes £16.38
INFRA-RED BEAM ALARM Sept 86 £26.99 ot CETIMER Jao 82 £5.28
FREEZER FAILURE ALARM Sept 86 £14.76  GyMpLE INFRA RED REMOTE CONTROL Nov
CAR TIMER Sept 86 €830 g €22.44
BATTERY TESTER Au 86 £6.85  cysTAIN UNIT Oct 81 £16.79
TILT ALARM July 86 £7.45  yAPE NOISE LIMITER Oct 81 £5.97
HEADPHONE MIXER July 86 €27.69  4EADS AND TAILS GAME Oct 81 £330
CARAVAN BATTERY MONITOR July 86 €16.35  ploT0 FLASH SLAVE Dct 89 €456
SOUEEKIE CONTINUITY TESTER July 85 £3.35  ¢y22 BOX 0ct 81 £9.57
ELECTRONIC SCARECROW July 86 £8.45 0L MOISTURE UNIT Oct 81 £186
VOX BOX AMP July 86 £12.73 12V POWER SUPPLY Sept 81 £23.38
PERCUSSION SYNTH June 86 £28.98 501 MOISTURE INDICATOR E.€. May 81  £6.39
LIGHT PEN {loss casa} June 86 £5.80  pyONE BELL REPEATER/BABY ALARM May
PERSONAL RADIO June 86 £10.98 gy £7.38
WATCHDOG June 86 £7.85  MDDULATED TONE DOORBELL Mar 81 £8.92
MINI STROBE May 86 £13.11 2 NOTE DOOR CHIME Dec 80 £13.62
PA AMPLIFIER May 86 £24.95  [IVE WIRE GAME Dec 80 £15.44
LOGIC SWITCH May 86 £14.93  GUITAR PRACTICE AMPLIFIER Nov 80 £14.10 less
STEREO REVERB Apr 86 £25.18  case Standard case extra £6.98
VERSATILE PSU Apr 85 £23.51  SOUND TO LIGHT Nov. 80 3 channel £26.08
FREELOADER Ap: 86 £0.08  SPRING LINE REVERB UNIT Jan 80 £32.64
STEPPER MOTOR ORIVER Apr 86 £4.89  UNIBOARD BURGLAR ALARM Dec 79 £7.98
8BC MID! INTERFACE Mar 86 £26.61  DARKRDOM TIMER July 79 £3.84
INTERVAL TIMER Ma: 86 £17.97  MICROCHIME DOORBELL Feb 79 £20.98
STERED HI-FI PRE-AMP £46.85  SOUND TO LIGHT Sept 78 £10.98
MAINS TESTER & FUSE FINDER Mar 86 £8.40  IN SITU TRANSISTOR TESTER Jun 78 £9.00
FUNCTION GENERATOR Fet 86 £23.66 WEIRD SOUND EFFECTS GENERATOR Mar
POWER SUPPLY FOR ABOVE €162 18 €144
TOUCH CONTROLLER Feb 86 £12.25  ELECTRONIC DICE M 77 £5.97
TOOLS
ANTEXMODELCIRON {69  LOWCOST PLIERS f%  DIGITAL 9%
ANTEX X5 SOLOERING LOWCOST CUTTERS 19  OESOLDER PUMP 548
IRON ZW 125  BENT NOSE PLIERS 0189 SIGNALINJECTOR 0%
STESTANDFORIRONS ~ £28  MINI DRILL 12V (MDY} 83 CIRCUITTESTER o
HEATSINK TWEEZERS G  MULTIMETERTYPE 11000pv (5.9 HELPING HANDS JIG &
013 MULTIMETER TYPE2200000pv 1798 MAGNIRER 7.9
025  MULTIMETER TYPE 330 00000v£27.98  MINIATURE VICE (PLASTIC)  £1.86
€667 MULTIMETER TYPE & 10M

SOLOER HANDY SI2ES
SDLDER CARTON
SOLDER REEL SI2E 10

UNIVERSAL LCR BRIDGE Nov 85 £25.83
DIODE/TRANSISTOR TESTER Dec 85 £18.89
USEFUL AUDID SIGNAL TRACER

Jan 86 £16.75
AUDIO SIGNAL GENERATOR Feb 86 £26.21
R.F. SIGNAL GENERATOR March 86 £24.48
FET VOLYMETER Apr 86 £21.48
DIGITAL PULSE GENERATOR May 88 £16.68

NEW
MINI MODEL MOTORS
14-3v, 2 TYPES. MM1—58p MM2—61p

LEGO Technic Sets

TEACHERS WE ARE STOCKISTS OF THE

WHOLE RANGE. CONTACT US FOR

BROCHURES. VERY COMPETITIVE PRICES
AND QUICK DELIVERIES.

STEPPING MOTORS 12 VOLT
~2| 48 $TEPS | 200 STEPS <75
1035 | MD200

£14.50 | £16.80 R ¥

MOTOR — GEARBOX ASSEMBLIES

Miniature precision made. Complete with quality electric motor. Varlable reduction ratios
achieved by fitting from 1-6 gearwheels (supplied) as required. Operates from 1.5V to 4.5V
Small unit type MGS speed range 3rmp-2200rpm depending on voltage & gear ratio. Large

unit type MGL {higher torque motor) 2rpm-1
robots and buggies

Small Unit {MGS) £3.49. Large Unit {MGL) £3.98.

PULLEY WHEELS. New Range—PLASTIC
WITH BRASS BUSH %“ dia. hole—easily
drilied to 3 or 4mm. 1" dia. 35p, {” dia
36p, 1” dia. 44p. 1” dia. 44p.

Metal collar with fixing screw, 3mm bore
24p. Flexible spring coupling 5mm. Length
31mm 68p.

Flexible metal coupling (universal) 3mm

150rpm. Long 3mm dia output shatts. Ideal for

OGUE

Brief details of each kit, our books, &
illustrations of our range of tools & com-
ponents. Also stepper motor, Interface kit
& simple robotics. Plus circuit ideas for you
to bulld. if you read Everyday Electronics
then you need a copy of the MAGENTA
catalogue

CATALOGUE & PRICE LIST — Send £1 in stamps
otc. or add £1 10 your order. Price list — Ix4 ae.

Catslogus FREE TD SCHOOLS/COLLEGES RE-
AQUESTED ON OFFICIAL LETTERHEAD.

ADVENTURES
WITH
ELECTRONICS

An easy to follow book suitable for all ages Ideal for
beginners. No soldering. uses an S-Oec Breadboard
Gives clear instructions with lots of pictures. 16 projects
— including three radios, siren, metronome, organ,
intercom, timer, etc. Heips you learn about electronic
components and how circuits wark Component pack
includes an S-Oec braadboard and all the components for
the projects

Adventures with Electronics £3 98

Component pech £20 38 loss battery.

MAGENTA ELECTRONICS LTD.

€E£63. 135 HUNTER ST.

Access/Barclaycerd (Vise) by

phone or post

24 hr Answerphone for credit card orders
Our prices include VAT.

SHOP NOW OPEN CALLERS WELCOME

AQD £1 PAP T0 ALL ORDI

BUITON-ON-YRENT,” PRICES INCLUDE VAT,
STAFFS. DE14 28T SAE ALL ENQUIRIES.
OFFICIAL OADERS WELCOME.

0283 65435, Mon-Fri 9-5. ovE
IRISH REPUBLIC and BF PO: UK PRICES,
EUROPE: UK PRICES plus 10%.
ELSEWHERE wrtte for quote.

SHOP HOURS: 3-5 MON-FRI

RSEAS: Payment must be ster)

EN

PRICE LIST—FREE WITH OR

DERS OR SEND SAE
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TOPKITS )

A SELECTION OF OUR BEST PROJECT KITS

As usual these kits come complete with printed circuit boards, cases,
all components, nuts, screws, wire etc. All have been tested by our
engineers {(many of them are our own designs) to
ensure that you get excellent results.

INSULATION TESTER

An electronic High Voltage tester for mains
-appliances and wiring. An inverter circuit
produces 500 volts from a PP3 battery and
applies it to the circuit under test. Reads
insulation up to 100 Megohms. Completely
safe in use.

OUR KIT REF E444 £18.65

DIGITAL CAPACITANCE METER

Simple and accurate {1%) measurements
of capacitors from a few pF up to 1,000
uF. Clear 5 digit LED display indicates
exact value. Three ranges — pF, nF,
and uF. Just connect the
capacitor, press the
button and read the
value.

£39.57
OURKIT
REF E493

3 BAND SHORTWAVE RADIO

Covers 1.6-30 MHz in 3 bands using
modern miniature coils. Audio
output is via a built-in loudspeaker
Advanced design gives excellent
stability, sensitivity and selectivity.
Simple to build.

OUR KIT REF E718 £25.27

DIGITAL FREQUENCY METER
200 MHz

An 8 digit meter reading from A.F.
up to 200 MHz in two ranges. Large
0.5” Red LED display. Idea! for AF
and RF measurements, Amateur
and C.B. frequencies.

KIT REF E 563 £59.98

‘EQUALISER’ IONISER

A mains powered loniser that
produces a breeze of negative
ions in the air. A compact,
safe, simple unit that uses a
negligible amount of electricity.

KIT REF E707 £14.79

Digital
Fraquency Meter

VISUAL GUITAR
TUNEH

A crystal controlled tuner with a
New type of ‘rotating’ LED display.
Clockwise or Anticlockwise rotation
indicates high or low frequency.
Perfect tuning is obtained when the
pattern is stationary. Suitable for
electric guitar pick-ups or may be
used with a microphone for
acoustic instruments. Also has an
audio ‘pitch pipe’ output,

KIT REF E711 f21. 99

FROM MAGENTAJ

Everyday Electronics, April 1988

ELECTRON
TERCH=IM

A comprehensive background to electronics,
including practical experinents, plus full
construction details of eight test gearprojects.

Publlshers of

ELECTRONICS

ELECTRONICS

TEACH-IN

By Michael Tooley BA and
David Whitfield MA MSc CEng MIEE

ACOMPREHENSIVE background to modern
electronics including test gear projects. This 104
page, A4 size book forms a complete course in basic
electronics; designed for the complete newcomer it will
however also be of value to those with some previous
experience of electronics. Wherever possible the course is
related to “‘real life”” working circuits and each part
includes a set of detailed practical assignments.

To complement the course computer programs have been produced
for the BBC Micro and Spectrum or Spectrum Plus. The software is
designed to reinforce and consolidate important concepts and principles
introduced in the course, it also allows readers to monitor their progress
by means of a series of muiti-choice tests.

The book includes details of eight items of related test gear giving full
constructional information and diagrams for each one. The items of test
gear described are: Safe Power Supply; Universal LCR Bridge;
Diode/ Transistor Tester; Audio Signal Tracer; Audio Signal Generator;
RF Signal Generator; FET Voltmeter; Pulse Generator.

This book is an excellent companion for anyone interested in
electronics and will be invaluable for those taking G.C.S.E.
electronics courses.

Send a cheque, PO or bank draft for £1.95 (overseas
readers please add 80p postage. Payment in £ sterling
only) to Wimborne Publishing Ltd., 6 Church Street,
Wimborne, Dorset BH21 1JH. Tel: 0202 8817489.
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& ELECTRONIC GUARD DDG KIT
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One of the best deterrents 10 a burglar is a guard
dog and this new kit provides the barking without
the bite! The kit when assembled can be connect

to a doorbell, pressure mat or any other
intruder detector and will produce a random series
of threatening barks making the would be Intruder
think again and try his luck elsewhere. The kit is
supplied complete with high quality PCB, trans
former, all components and instructions. All you
need is a8 mains supply, intruder detector and a
little time. The kit even Iincludes a horn speaker
which is essential to produce the loud sound
required. The “‘dog’’ can be adjusted to produce
barks ranging from a Terrier to an Alsatian and
contains circultry 10 produce a random series of
barks giving a more realistic effect

XK125 Complete kit of parts £24.00

DL100OK - This value-for-money 4-way chaser

features bi-d onal and g
1kw per channel £19.25
DLZ1000K — A lower cost uni-directional version
of the above. Zero switching to reduce
interference £10.80
DLA/T {for DL & DLZ 1000K) Optional opto input
altowing audio ‘beat’/light response 17p
DL3000K - 3-channel sound to light kit features
zero voltage switching, automatic level control
and built-in microphone. 1kW per channel £15.60

The DLBOOOK Is an 8-way sequencer kit with bufit
in opto-isolated sound to fight input which comes
complete with a pre-programmed EPROM con-
taining EIGHTY — YES BO! ditferent sequences
mcluding standard flashing and chase routines,
The KIT includes full instructions and all compon-
ents {even the PCB :onnectors) and requires only
a box and a control knob to compiete. Other
features include manual sequence speed adjust-
ment, zero voltage switching. LED mimic lamps
and sound to light LED and a 300 W output per
channei
And the best thing about it Ts the price.

ony£31.50

TEN EXCITING PROJECTS
FOR BEGINNERS

Thes Kit has been specially designed for the beginner
and contains a SOLOERLESS BREADBOARD, COM-
PONENTS, and a BOOKLET with instructions to
enable the absolute novice to buld TEN fascinating
‘projects including a light operated switch, intescom,
burglar alarm, and electronic fock. Each project
includes a circuit diagram, description of opesation
and an easy to follow layout diagram. A section on
component identification and function is included,
enabling the beginner to build the circuits with
_confidence

ORDERNO. XK118

XK102-3-NOTE DOOR CHIME

Based on the SABO600 1C the kit is
supplied with all components, including
loudspeaker, printed circuit board, a pre-
drited box {95 x 71 x 35mm) and ftull
instructions. Requires only a PP3 9V
battery and push-switch to compiete

AN IDEAL PROJECT FOR
BEGINNERS

£15.00

£6.60

XK113 MW RADIO KIT

Based on ZN414 IC, kit includes PCB,
wound aerial and crystal earpiece and all
components to make a sensitive minia-
ture radio. Size: 5.5 x 2.7 x 2cms
Requires PP3 9V battery

IDEAL FOR BEGINNERS £6.60

50p* & SAE
for CATALOGUE

ORDERS: RING (01} 567 8910 — 24 HRS.
AN

MK4

VERSATILE REMOTE
CONTROL KIT

This kit includes
all components
{+ transformer)
10 make a sensi-
tive IR receiver
with 16 logic
outputs {0- 15V} which with suitable interface
circuitry {relays, triacs. etc ~ details supplied)
can be used 1o switch up to 16 items ot
equipment on or oft remotely. The outputs
may be latched {to the last received code} or
momentary {on during transmission) by spe-
cifying the decoder IC and 3 15V stabilised
supply is available to power externat circuits
Supply: 240V AC or 15-24V DC at 10mA
Size {excluding transformer) 9 x 4 x 2 cms
The companion transmitter is the MK18
which operates from a 9V PP3 battery and
gives a range of up to 60ft. Two keyboards
are available—MK9 {4-way) and MK10 (16-
way}, depending on the number of outputs to
be used

MK 12 IR Receiver {incl. transtormer)

£16.30
MK18 Transmitter £7.50
MK9 4-Way Keyboard £2.20
MK10 16-Way Keyboard £6.55
601 133 Box for Transmitter £2.60

These kits contain all necessary compon-
ents and full instructions and are de-
signed to replace a standard wall switch
and control up 1o 300W ot lighting

TDR300K Remote Control Dimmer £18.00
MK6 Transmitter for above £5.10
TD300K Touchdimmer £9.30
TS300K Touchswitch £9.30
TDE/K Extension kit for 2-way

switching tor TD300K £2.95
LD 300K Light Dimmer £4.75

W' POWER STROBE KIT

Designed to produce a
SN high inlensily light pulse
{ ~\ at a variable frequency of
/(—-'-)—\.\1 to 15Hz this kit also
I l{ includes clrcuitry to trig-
[ ger the light from an ex-
ternal volttage source (eg. a loudspeaker) via
an opto isolator. Instructions are also sup-
plied on modifying the unit for manual
triggering, as a slave flash in photographic
applications or as a warning beacon in
saecurty applications. The kit includes a high
quality pcb, components, connectors, SWs
strobe tube and full assembly instructions.
Supply: 240V ac. Size: 80 x 50 x 45

XK124 STROBOSCOPE KIT £13.75

&N HIGH SECURITY LOSK KIT

Designed for use with ow lock
mechanism (701 150) this kit will
operate trom 8 3V 10 15V supply
drewing & stendby current of oaly
50pA There are over 5000 poss-
ble & dwgrt combinations and the sequence can be easily changed
To make thangs even more dtficutt for an unauthorsed user an
alorm can be sounded after 3 10 9 incorrect entnes-—satectable by
means of 4 ik The alarm can sound for 8 few seconds to over 3
minutes dunng which time the keyboard is dissbied pravanting
further entries A latched or momentary output is avarlable making
the unit deal for door Jocks. burglar alarms, car immobilisars, nc.
A membrane keyboard or pushbutton switches may be used and 8
beep sounds when a key ks cepressed. Knt inciudes hegh qualty
PCB. all components, connectors, hgh power prezo buzzer and full
assembly and user Mstructions

XK121 Locx KT £15.95
350 118 Set of Keyboard Switches. £4.00
701 150  Electric Lock Mechamsm

12 vott £16.50

PROPORTIONAL TEMPERATURE
CONTROLLER KIT

Uses “‘burst fire” tech-
o nique to maintain tem-
perature to within
0.5°C. Ideal for photog-
raphy. incubators,
wine-making. etc. Max
ioad 3kw {240V ac) Temp. range up 10 90°C. Size
Tx4x2.5¢cms.

£7.80

PACK

L&
Refill those empty component drawers 3t a fraction of T 0)
the normal price and don’t be caught without that odd@ ;—!D

resistor or capacitor to comrlele your profect. All

components supplied are full
seconds or surplus stock.
PACK A: 650x0.25W resistors 478 to 10M £4.25
60xElectrolytics 1uF-1000uf £3.25

= )

specification and not

PACK C: 30xPolyester Capacitors 0.01-1uF £4.50
PACK D: 36xHorizontal presets 1k-1M £3.00
PACK E: 30xIC sockets 8, 14 & 16 Pin £2.00
PACK F: 25xRed LEDs 5mm £1.75

PACK K: 40xNPN/PNP tr

PACK G: 25xGreen LEDs Smm £2.00
PACK H: 30x5mm LEDs —red, green, yellow £2.50
PACK J: 50xIN4148 5i. diodes £1.00

8C182/212 6 |

Purpose £2.25

100/0 OFF when you buy ALL 10 PACKS

Good quality tools selected to offer outstanding
value for money

650 004 6in mini. Snipe Nose Pliers Serrated
faws and return spring £2.10
650 005 6in lap jointed side cutters. Insulated
handles and return spring £2.10
650 006 Light duty cutters. Cutting capacity
0.22-1.2mm copper wire £1.80
TOOL KIT — Contains: side cutters, snipe nose
pliers, wire strippers, flat blade screwdriver, phil-
lips screwdriver in black textured, reinforced and
padded case which when opened oul measures

240%205mm £6.80
L8

850 007 Self-adjustable automatic wire stripper

with built-in cable cutter £3.95

650 012 Watchmakers Screwdriver Set
1.0/1.4/2.0/2.4/3.0/3.8Bmm £1.75
650 019 Set of 4 Stanless Steel Tweezers
Straight nosed, straight noosed-reverse action,

bent nosed, flat nosed. 110mm long. £3.65
650 502 Reliant 9-12V dc Drilt £6.90
650 500 Titan 12V dc Dl £10.25
850 570 Saturn Mains Dril £16.50
WE ALSO STOCK ANTEX IRONS AND

ACCESSORIES

LOGIC PROBE

A MUST for working with TTL & CMOS devices
Displays logic levels and pulses down to 25nS
with LEDs and sound. Comprehensive instruction

booklet supplied
Working voltage
fnput Impedance ™
Max. i/p frequency 20MHz

RECHARGEABLE SOLDERING-IRON

Powerful cordless iron compiete with table-top/
wall-mounting charging bracket. Reaches solder-
ing temperature in 10 seconds. Inciudes lamp
which ights when soldenng. Comes with mains

charging unit and 12V car battery
adaptor
pecial ofter £15.95

HELPING HANDS

Magnifier and croco-
dile clips on ball and
socket joints mount-
ed on a heavy base.
Ideal tor holding and
inspecting PCBs dur-

ing soldering, tault
tinding, etc.
(650 035) £3.95

" SUPER-SENSITIVE FM

MICROBUG

e o
il
°
Highly sensitive FM transmitter measuring
only 45x25x15mm, Including the built-in
microphone. Frequency 88-100MHz ena-
bling reception on a standard domestic FM
radlo. Range approximately 300m
depending on terrain. Powered by 9V PP3
{7ZmA). Its small size and highly sensitive
electret microphone makes it ideal for sur-

veillance, baby alarm, etc
INTRODUCTORY PRICE £5.50

LOW COST MULTIMETER

A versatile meter with 19 ranges inciuding 10A DC
& BATTERY TEST. Case is tited for easy reading.
Supplied complete with batteries, test leads and a
manual. [deal meter for the beginner. Input
impedance 20K ohm per voit. AC Volis:
0-10-26-1000V 5%. OC Volts: 0-2-5-20-25-250 +
1000V + 5%. DC
Current: 0-2.5-25m
250mA-10A + 4%
Resistance: 0-10K-
100K-10M

Battery test: 9V-1.5V
AANISVCED
Protection: Fuse
Dimensions: 154 x 77 x
43mm

405103 £8.62

Takes upto 4 x AA size.
Charges 2 batterles in 4-6
hrs. depending on strength
of sunlight. Ideal for
boating, caravanning,
modeliers, etc. £6.50

ELECTRONIC
WEIGHING SCALES

This kit contains a
Single Chip Micro
processor PCB,
displays and all elec
tronics to produce a
digital readout of
weight in Kgs. or Sts
and Lbs. in normal use
a toothed wheel
(pattern provided) is
made to rotate when a weight is placed onto the
scales, interrupting two infra-red beams. The
processor counts the number of téeth passing the
sensor {up or down, depending on which beam is
broken first), and shows the reading on the LED
display in Sts. and Lbs., Lbs or Kgms. A PCB link
selects the scale for bathroom or two types of
Kitchen Scales. A linear version f the toothed
wheel could also be used. Other uses include
up/down counters. A low cost digitat ruler could be
made by using a whee! with the correct tooth to
diameter ratio. ESI £5.50

ELECTRONICS
13 BOSTON RD
LONDON W7 3SJ
Tel: 01-567 8910

SEND 9"x 6” S.A.E.&
50p FOR CATALOGUE
OR CALL AT SHOP
MON-FRI 9-5pm
SATURDAY 10—4pm

ORDERING INFORMATION:

ALL PRICES EXCLUDE VAT
FREE P&P on orders over £20 (UK only}, otherwise add

75p + VAT. Overseas P&P: Europe £2.75. Eisewhere
£6.50. Send cheque/PO/Barclaycard/Access No.
with order. Giro No. 529314002.

LOCAL AUTHORITY AND EXPORT ORDERS WELCOME
GOODS BY RETURN SUBJECT TO AVAILABILITY
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Phone: Wimborne (0202) 881749
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SENG DAVID BARRINGTON

As I write this it is a warm “spring” day in the middle of February and
one’s thoughts turn to summer projects—we have a couple lined up
for later issues so hopefully the sun will shine again later in the year. No
doubt by the time you read this there will be snow and gales and you will
be happy to stay inside and build a few more projects, or continue
learning from our various features and series. At this time of the year we
get many letters from G.C.S.E. students requesting designs for their
chosen project or requesting very old back issues for a project they have
picked out. With the recent change in style of the G.C.S.E. exams no
doubt these approaches will cease or at least change in nature.

May I make the point that we cannot provide individual designs to
meet the needs of any reader or organisation and we are also unable to
provide information on anything published more than five years ago.
Might I also suggest that before building any project from a publication
that is more than a couple of years old you check that all the compo-
nents are available at reasonable prices.

In this high tech. world designs change rapidly and some components
are superseded or simply no longer needed by industry—they then
rapidly disappear from the market place.

EXAM ASSISTANCE

We are also unable to directly assist students by searching out and
supplying “everything we have ever published on XYZ”. If you need
material of this type for background information or to show that you
have researched the subject then you must look it out. By all means
order the issues you require from us but please do not expect us to do
the research. We can, and will, assist with the supply of anything we
have recently published but we cannot do your work for you—exams
require personal effort. The future rewards should make it all worth-
while.

SUBSCRIPTIONS

Annual subscriptions for delivery direct to
any address in the UK: £14.50. Overseas:
£17.50 (£34 airmail). Cheques or bank drafts (in
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£ sterling only) payable to Everyday
Electronics and sent to EE Subscriptions Dept.,
6 Church Street, Wimborne, Dorset BH21
1JH. Subscriptions can only start with the
next available issue. For back numbers see
below.

BACK ISSUES & BINDERS

Certain back issues of EVERYDAY ELEC-
TRONICS are available price £1.50 (£2.00
overseas surface mail) inclusive of postage
and packing per copy. Enquiries with remit-
tance, made payable to Everyday Electron-
ics, should be sent to Post Sales
Department, Everyday Electronics, 6 Church
Street, Wimborne, Dorset BH21 1JH. In the
event of non-availability remittance will be
returned. Please allow 28 days for delivery.
(We have sold out of Sept. Oct. &
Nov.85, April, May & Dec. 86, Jan. Feb.
& April 87.)

Binders to hold one volume (12 issues) are
available from the above address for £4.95
(£9.00 overseas surface mail) inclusive of
p&p. Please allow 28 days for delivery.

Payment in £ sterling only please.

Editorial Assistant
COLETTE McKENZIE

Editorial: WIMBORNE (0202) 881749

Advertisement Manager
PETER J. MEW Clacton (0255) 436471

Classified Advertisements
Wimborne {0202) 881749

READERS’' ENQUIRIES

We are unable to offer any advice on the
use, purchase, repair or modification of
commercial equipment or the incorpora-
tion 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
mus! be accompanied by a stamped
self-addressed envelope or a self-
addressed envelope and inter-
national reply coupons.

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

COMPONENT SUPPLIES

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

OLD PROJECTS

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 ELECTRONICS take reason-
able precautions to protect the interests of
readers by ensuring as far as practicable
that advertisements are bona fide, the
magazine and its Publishers cannot give
any undertakings in respect of statements
or claims made by advertisers, whether
these advertisements are printed as part of
the magazine, or are in the form of inserts.

The Publishers regret that under no
circumstances will the magazine accept
liability for non-receipt of goods ordered,
or for late delivery, or for faults in manufac-
ture. Legal remedies are available in re-
spect of some of these circumstances,
and readers who have complaints should
address them to the advertiser or should
consult a local trading standards office, or
a Citizen's Advice Bureau, or a solicitor.

TRANSMITTERS

We would like to advise readers that certain
items of radio transmitting equipment which
may be advertised in our pages cannot be
legally used in the U.K. Readers should check
the law before using any transmitting
equipment as a fine, confiscation of equipment
and/or imprisonment can result from illegal
use.

The law relating to this subject varies from
country to country, overseas readers should
check local taws.
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Constructional Project

PIPE AND CAB
LOCATOR

ROBERT PENFOLD

Take the guesswork out of finding those

hidden electric cables and metal pipes
and save yourself from a nasty shock!

ANY pecople probably think of

metal detectors as something

strictly for treasure hunters or
for the military in mine detection. Metal
detectors of various kinds are used in a va-
riety of applications though, including roles
as diverse as electronic ignition systems and
pipe/cable locators.

It is this second application that almost
certainly represents the most worthwhile use
for a metal detector in most households.
Checking the routing of electric cables and
pipes when doing odd-jobs that involve drill-
ing into walls can avoid a lot of expensive
damage. It also renders jobs of this type very
much safer.

DESIGN

Cable locators are of two basic types;
metal detectors and so called “hum” detec-
tors. The latter detect the magnetic field
around a cable that is passing current. As the
mains supply is an a.c. type, this magnetic
field is in the form of a S50Hz signal which can
be detected by a coil and then amplified to
drive an earphone (or whatever

This type of detector can work well, but it
is only usable with electric cables and is obvi-
ously not applicable to gas or water pipes.
The metal detector type is suitable for detec-
ting any metal pipes or cables buried in the
wall, regardiess of their function.
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The only proviso is that they must be metal
types, and not the plastic types that are
sometimes used these days. It is not just
pipes that can be located, and any metal
reinforcement above doors or windows
should show up quite readily, as should any
moderately substantial piece of metal.

The only difficulty with a metal detector
for this application is in designing one which
is easy to use but which also gives good per-
formance. This design is based on a special
proximity detector integrated circuit which
enables a very simple circuit to be used, but
also gives good performance.

Unlike some metal detectors, there is no
difficulty in setting up and using this unit,
When a metal object is detected the unit
emits an audio tone and it also switches on a
l.e.d. indicator light.

THE CHIP

There are numerous methods of metal
detection, although most of these rely on a
search coil or coils which have their charac-
teristics altered in some way by a piece of
metal in their proximity. The b.f.o. (beat
frequency oscillator) type is perhaps the best
known class of metal detector.

These use the search coil as an inductor in
a L/C oscillator, and the presence of metal
near the coil changes its inductance slightly
so that a shift in the oscillator’s frequency is
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Fig. 1. Internal block diagram for the
proximity detector i.c. type C5209.

produced. In order to give a reasonable shift
in frequency the oscillator must operate well
beyond the upper limit of the audio range,
but a second oscillator and the heterodyne
technique are used to bring the output down
to an audible frequency.

Units of this type offer good sensitivity and
simplicity, but they can be difficult to use.
Many people find the small shift in frequency
hard to detect, and the presence of walls and
other large but non-metallic objects can pro-
duce shifts in tone that produce confusing
results.

The circuit to be described here is based
on the CS-209 proximity detector integrated
circuit. A b.f.o. design was originally con-
sidered, but on comparing results against a
unit based on the CS-209 the latter proved to
be much easier to use.

The CS-209 is designed to operate with a
search coil, and this is connected as the in-
ductor in a L/C oscillator. However, here the
similarity with b.f.o. detectors ends, and the
output frequency of the oscillator is of little
importance in this case. Fig.l shows the
internal arrangement of the CS-209, and this
helps to explain the way in which the device
functions.

The coil and paraliel tuning capacitance
connect from pin 2 to earth, and as the unit
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operates on a non-frequency dependent prin-
ciple the exact values used here are far from
critical. This is helpful, as it makes construc-
tion of a suitable search coil very much easier
than it is for many metal detectors.

Oscillation is sustained by a positive feed-
back circuit connected between pin 1 and pin
8. It is crucial to the operation of the circuit
that the level of feedback is carcfully
adjusted to the point at which strong oscil-
lation is sustained, but there is only just
enough feedback to maintain the output at a
high level.

The d.c. output signal from the demodula-
demodulator circuit. This is an ordinary a.m.
type demodulator, and it therefore provides
an output level which is proportional to the
strength of the a.c. input signal.

The d.c. output signal from the démod }a-
tor is coupled to the input of a level detector
circuit. Normally this circuit receives a
strong signal, and this holds the output tran-
sistor in the *‘on”" state (i.e. there is a virtual
short circuit from pin 5 to earth). There is

between pin 5 and the positive supply rail in
an absence of metal near the scarch coil. In
this application it is the output at pin 4 that is
needed and this can be used to activate the
load when metal is brought close to the
search coil.

The CS-209 i.c. has a built-in voltage
regulator which supplies the critical stages of
the unit. This gives stable operation and
avoids the need for frequent readjustment of
the feedback level.

CIRCUIT DESCRIPTION

The full circuit diagram for the complete
Pipe and Cable Locator is shown in Fig.2.
IC1 is the detector chip CS-209, and this has
L1 and C3 as the search coil and tuning
capacitor respectively. These are fed from
IC1 via protection resistor R3

The level of positive feedback is adjusted
using the preset “‘coarse” control VR2, and
front panel mounted “fine” control VRI.
For the circuit to give good results it is essen-
tial that the feedback level is adjusted very
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Fig. 2. The complete circuit diagram for the Pipe and Cable Locator. The
speaker WD1 is a piezoelectric transducer buzzer (PB2720).

another output transistor at pin 4, but this is
driven via an inverter so that it is normally in
the off state.

EFFICIENCY

Although there is no obvious way in which
this set up provides metal detection, it does
in fact do so quite efficiently. The circuit
relies on the fact that a metal object near to
the search coil will alter its Q value.

The Q of a coil can be regarded as a
measure of its efficiency, and this is a factor
which is very much dependent on the core
material of the coil. Many r.f. inductors for
example, are given ferrite cores in order to
give them vastly higher Q values than those
obtained if they are just left with air cores.

In this case the effect of the change in Q
value is to dampen oscillations. They could
be damped to the point where they actually
cease, but the CS-209 incorporates a low
level feedback that prevents this. It main-
tains oscillation with a much lower output
level though. The reason for doing this is not
explained in the CS-209 data sheet, but it
could be to prevent instability, or (more
probably) to prevent the circuit from tending
to stay in a non-oscillating state when the
metal object is withdrawn.

When the unit is activated the level detec-
tor senses the drop in output from the demo-
dulator, and it switches the states of the
output transistors. The device can therefore
be used to switch on a load connected
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The completed “metal detector”
showing positioning of components.

accurately, and it is for this reason that this
two stage system is used, with VR1 having a
very limited adjustment range. C4 is the
filter capacitor in the demodulator section of
the unit.

In this application only the normally open
output at pin 4 is required, and the other
output at pin 5 is just ignored. When the unit
is activated the internal npn switching tran-
sistor at pin 4 switches on l.e.d. indicator
D1. Resistor R4 provides current limiting for
the l.e.d.

A simple audio oscillator based on IC2 is
also switched on when the unit is activated.
This oscillator is a standard 555 type, al-
though in this case a low power 555 is used in
order to keep the current consumption down
to a satisfactory level. The frequency of
oscillation is about 300Hz.

The output of the oscillator drives a loud-
speaker, which is actually a cased ceramic
resonator rather than a normal moving coil
loudspeaker. An operating frequency of
300Hz is well below the frequency range
where the resonator provides optimum effi-
ciency, but in this application high volume is
not really required. The quiet buzzing sound
of the unit is much more practical than hav-
ing a device generate a penetrating high-
pitched whistle.

The circuit is powered from a 9V battery,
and a small type such as a PP3 is perfectly
adequate. The current consumption is only
about 6mA under standby conditions, and
around 14mA when the unit is activated.

CONSTRUCTION

Most of the components are mounted on a
single printed circuit board. The component
layout and full size copper foil master pattern
is shown in Fig.3. This board is available
from the EE PCB Service, code EE 598.

Construction starts with the printed circuit
board. The board is very simple and should
not provide any real difficulties even for
beginners to electronic construction.

Although IC2 is a CMOS device it has
built-in protection circuits that render any
antistatic handling precautions unnecessary.
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Neither of the integrated circuits are very
cheap types, and I would strongly urge the
use of 8-pin d.i.l. holders for both devices.
Note that IC2 has the opposite orientation to
IC1. At this stage only fit single-sided pins to
the board at the positions where connections
to off-board components will eventually be
made.

A plastics case having outside dimensions
of 120mm by 65mm by 40mm is ideal as the
case for this project, but most cases of

around this size should also be suitable.
There is the obvious proviso that the case
must not be a metal type, and would not even
recommend the use of a plastic type which
has a metal front panel.

SEARCH COIL

The search coil is mounted at one end of
the case, but the coil must first be home
constructed. The ideal size for the search coil
depends on the type of object that is of most
interest.

A large coil gives good range with sizeable
objects, but poor sensitivity with small pieces
of metal. A small coil gives very much better
results with little objects, but a relatively
small increase in range with large objects.

Although pipes and cables are large
objects in terms of overall size, they are
mostly quite small in diameter which makes
them virtually “invisible” to large search
coils. A few experiments showed that opti-
mum results were generally obtained using a

COMPONENTS

Resistors
R1 470
R2 ak7
R3 220
R4 1k s a 244
R5 100k copae
R6 680k

All 0.25W 5% carbon

Potentiometers
VR1 1krotary lin.
VR2 10k min. skeleton preset

Capacitors
C1 100n ceramic
C2 100u radial elec.
10V
C3,C4,C5 2n2 poly layer (3
off)

Semiconductors

D1 Panel mounting l.e.d.

IC1 CS-209 proximity detector
IC2 L555 timer {low power)

Miscellaneous

S1 Sub-min s.p.s.t. toggle switch
B1 9V battery (PP3 size)

L1 See text

WD1 PB2720 ceramic resonator

Printed circuit board, available from
EE PCB service, code EE598; plas-
tic case about 120mmx65mm-
x40mm, battery connector, con-
trol knob, 24, 26, or 28 s.w.g. ena-
melled copper wire for L1, pins,
fixings, connecting wire, etc.

Approx. cost
Guidance only

£14
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coil of around 25mm or so in diameter, but
the exact size is not critical.

To build the coil a temporary former of
around 25mm in diameter is required, and
something like a 35mm film container is suit-
able. The coil consists of 150 turns of 24 to 28
s.w.g. enamelled copper wire “‘scramble”
wound onto the former, leaving leadout
wires about 100mm in length.

The leadout connecting wires are twisted
together close to the coil to help prevent it
from unwinding when it is carefully slipped
off the former. At least four bands of tape
are then used to bind the coil together and
make absolutely certain that it does not start
to unwind.

The coil is mounted at one end of the case
using the simple method outlined in Fig.4.
This may look a little crude, but in practice it
is perfectly adequate to hold the coil securely
in position. The plastic panel can be a rec-
tangle of plastic cut from an old case, or a
piece of printed circuit board with all the
copper etched away will do. It should NOT
be a metal plate. '

Originally a 25mm 6BA cheesehead nylon
screw was used to bolt the coil in place. This
is not very good in use as it tends to scratch
wallpaper and paint-work as the unit is

PANEL

COUNTERSUNK
Rl

iy

//,ﬁ \\ FIXING

Fig. 4. Suggested method of mount-
ing the search coil in the case.

scanned over a wall. Changing to a metal
countersunk screw avoided this problem,
and did not seem to have any adverse effect
on results.

WIRING UP
Next the printed circuit is mounted on the
base panel of the case using 6BA fixings,

The circuit board should be positioned so that the battery can sit comfortably
in the case. The search coil is mounted at one end of the case using a coun-

tersunk screw.
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making sure that it is positioned where it will
leave sufficient space for the battery to fit
along side it. The two controls plus l.e.d.
indicator D1 and the ceramic resonator
(WD1) are mounted on the front panel.

The easicst way of mounting the resonator
is to fit it on the front surface of the panel,
and it then requires two small (about 2.5
millimetres in diamcter) holes for its 8BA
mounting screws. A third hole of the same
size is needed to provide a route for the two
leadout wires to pass through to the interior
of the case. WD itself can be used as a sort
of template when marking out the positions
of these holes.

The unit is then completed by adding the
hard-wiring. The leadout wires of WD are
likely to be too short, and insulated cxten-
sion wires may be needed. Use p.v.c. sleev-
ing to ensure that therc can be no short
circuit at the point where the extension leads
are connected to WD1's leadout wires.

ADJUSTMENT AND USE

Set potentiometers VR1 and VR2 at mid-
settings initially, and then after a final check
of the wiring connect the battery and switch
the unit on. By adjusting preset VR2 it
should be possible to turn diode D1 and the
buzzer on and off. The “coarsc’ control
VR2 should be set precisely at the point
where the switchover occurs.

With the front section of the casc then
screwed in place it should be possible to
control diode DI and the buzzer using the
“fine” or feedback control VRI. In order to
give VR1 the optimum setting it should first

» 3 )

Front panel ut an

d lettering for the detectdr. The piezoelectric buzzer is

also mounted on the front panel and the connecting wires taken through a

small hole in the case top.

be advanced in a clockwise direction until D1
and the buzzer are switched on. It should
then be carefully backed-off just far enough
to switch them off again.

Placing the search coil close 10 any metal
object of reasonable size should then result
in the unit being activated. If VR is backed-
off from the switch-on point very carefully it
is possible that the unit will fatch in the “"on”
state. VR1 must then be backed off a frac-
tion further, so that D1 and the buzzer switch
on and off as the unit is placed near a metal
object and withdrawn again. A little exper-
imentation should soon provide a setting that
gives good results.

The unit will detect quite small picces of
metal at a range of about 20mm. but due to
the small scarch coil the maximum range
with large objects is unlikely to be much
more than double this figurc.

In use the Pipe and Cable Locator seems
well able to detect cables in walls. In fact it is
probably the metal conduit through which
the cables are run that are detected, rather
than the cables themsclves. It ecnabled the
route of the electric cables in the author’s
home to be rcadily traced, as well as detec-
ting metal reinforcement over the doors plus
one or two hidden nails.
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HE Armdroid story continues. One of

the pioneer small robot arms refuses
to go away despite a couple of temporary
disappearances.

The latest twist in this long saga sur-
faced at the British Education and Train-
ing Technology exhibition at the
Barbican, London in January when the
Scorpion arm was launched by Concorde
Robotique of Cardiff. The five-axis articu-
lated arm, which might have to change its
name because of a clash with one of
Commotion’s products, bore a striking
resemblance to Armdroid.

“It is an upgraded version,” said Chris
Magee who runs Concorde. It is the same
Chris Magee who ran QTi-Colne which
took over the production of Colne prod-
ucts from the Liquidator of Colne Robot-
ics.

The improvements include sturdier
bodywork, stronger stepper motors and a
metal-reinforced toothed driving beit to
reduce stretching. It also has a three-
fingered gripper.

With the price set at about £500 Scor-
pion joins the other Armdroid spin-off,
Armtech 2000 from Shesto Tech, in the
same price range.

However Shesto, which took on two ex-
Colne staff, has an advantage in having
produced a work cell with a linear slide
base, rotary table and conveyor belt.

VISION

It would appear that Concorde is con-
centrating on the Colne vision systems,
Colvis and Coordinator, which were also
at the exhibition. The Colvis 32x32 sys-
tem is being offered at £995 plus VAT
with the Coordinator at £1,295 plus VAT.

The Coordinator allows the Colvis sys-
tem to control two Scorpions or a con-
veyor belt and rotary table. Colvis can be
upgraded and that is being offered at
£300.

There was little that was totally new at
the exhibition, which was also less crow-
ded that in its previous guises. However
there was one supplier which was new to
the kit market, Osmiroid. The Hampshire-
based educational supplier has intro-
duced a series of kits known as Teko.

The emphasis has been placed on pro-
viding large, easily-handled components,
which are robust and can be used with
other materials such as old lemonade
bottles and yogurt cartons.

There are three main sets from about
£40, with the motorised set, including
wheels, gears and other components, for
about £50. Computer- control is not avail-
able at the moment but the makers think
that it will not be long before someone
supplies the necessary interface.

One of the surprising comments made
in the book reviewed in this column last
month,Teaching and Learning with
Robots,was that many teachers preferred
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Milton Bradley’s Robotix kits rather than
the more obvious Fischertechnik and
Lego sets. They said they were sturdier
and could withstand more classroom
use. Perhaps this new kit will also answer
this need.

LEGO

In the meantime Lego is expanding its
range of kits for use in schools’ tech-
nology. In addition to the system already
available for secondary schools it has in-
troduced a new kit in the Technic Control
series aimed at primary schools. As with
the previous sets there is supporting
material for teachers and pupils.

The company says that the aim is to
introduce primary children to computer
control using control Logo.

There were a number of robotic devices
being displayed at the Barbican many of
them showing a number of modifica-
tions.

The Valiant Turtle from Valiant Tech-
nology has been improved so that it is
easier to set-up and will work for longer
without needing a battery change. The
communicator on the infa-red trans-
mission control system has been altered
so that it is possible to get started even if
the instructions for setting up have not
been followed precisely.

The internal processor has been modi-
fied so that less power is needed, allow-
ing for a claimed 25 per cent longer
working period before the battery runs
out. In addition battery charging has been
made more efficient.

The new version is available at the old
price of about £250. Owners of the pre-
vious model can get an upgrade, either in
part or in whole with the complete up-
grade costing about £60. The company
said that not all models couid be adapted
and advised anyone wishing to have the
work done to check with Valiant. They
added that machines should not be sent
to them as another company was doing
the work.

Valiant's Microworld series has proved
more difficult to create than had at first
been thought. The idea of creating a
number of “worlds” around the turtle
was first conceived some time ago as a
teaching aid for a wide variety of sub-
jects. To date only the Geometry Part 1
has been published, at a price of £5.

The company now says that only
another two will be published by Valiant
on its own. From then more Microworlds
will be developed with the help of the
Microelectronics Education Support Unit
at the University of Warwick Science
Park, including one for special education
which is a joint project with SEMERC.

The remaining two from Valiant are
Part 2 of Geometry, planned for the
spring and Arithmetic Part 1, planned for
the autumn.

NIGEL CLARK

BEASTY

Commotion was displaying its latest
version of the Beasty arm at BETT. The
aluminium bars have been replaced by
ABS plastic and it has a specially
moulded plastic cover. Called the New
Beasty Arm Plus it comes in a kit with four
servos to power the base, shoulder,
etbow and gripper.

The manual has been improved and
now includes details of how to build four
different arm configurations and a simple
plotter. Including the Beasty Plus inter-
face the system costs a total of about
£150.

Visitors to the show also got a chance
to see the latest development from Cy-
bernetic Applications—the gantry robot
arm. The skeleton on view at the Craft,
Design and Technology exhibition in Bir-
mingham in October has been fleshed
out to include electronics and gripper for
a price in the region of £4,000.

It is expected that the software will be
developed for the usual range of Cyber-
netic machines including the IBM PC and
BBC series but the launch date has yet to
be fixed.

The company is also offering what it
calls turnkey systems with its various ro-
bots and work cell components joined in
a variety of combinations. Prices are
available on application to the company.

FIRST TIME

On show for the first time was the RTX-
E from Universal Machine Intelligence.
Based on the technology of the com-
pany’s RTX robot arm it was being
assessed for future development.

It is a five-axis arm using the vertical
movement of the RTX on the horizontal.
The price could be in the range of £3,000
but the final details have yet to be de-
cided.

The Valiant Turtle
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1 GETTING RID
OF THE HEAT

By Vivian Capel

THE new project worked well, for a
short while, then it stopped. A wisp
of smoke curled up from an emitter
resistor and the associated transistor felt
very hot. A test revealed that it was
short-circuited, another victim of ther-
mal runaway.

Few constructors have not had this
sort of experience, and very disconcert-
ing it can be too. Was there something
wrong with the design or the construc-
tion? or was it a faulty transistor? Will a
replacement be all right or will it go the
same way? Why do some transistors
have heat sinks while others do not, and
what is the meaning of the specifications
quoted for them? How can you tell if a
heat sink is adequate for a particular
job? To take the heat out of the situ-
ation we will look at transistor thermal
dissipation and how to deal with it.

HEAT GENERATION

Firstly then, why does a semiconduc-
tor generate heat? The difference
between the emitter and collector volt-
age indicates that there is a voltage drop
across the device. This is the result of
the current flowing through the internal
resistance. So the voltage dropped mu-
liplied by the current represents a
power loss. Now it is a basic law of
physics that you cannot “lose’” power, it
is converted into some other type of
energy. In most cases, this appears in
the form of heat.

The amount of heat generated is pro-
portional to the voltage drop over the
device, times the emitter current. So
output transistors that conduct high cur-
rents generate a lot of heat, but it
should not be overlooked that all tran-
sistors that carry current generate heat
which must be dissipated somehow.

In the case of a transistor having very
little forward base bias, only a small
current flows. The internal resistance is
high and so there is a large voltage dif-
ference between the collectdr and emit-
ter. The small current produces a
minimal drop over the series collector
load resistance, hence the collector volt-
age is nearly that of the supply, How-
ever, although the voltage across the
device is high, the current is low and the
power dissipated is also small.

When a transistor is turned hard on
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by a large forward base bias, a heavy
current flows. But the low internal re-
sistance produces only a small voltage
drop across it. So again the power dissi-
pated in the form of heat is low. It
should be noted though, that while the
heat generated by the device in this
condition may not be large, series com-
ponents such as emitter resistors will be
carrying a large current and so must be
adequately rated.

AUDIO OUTPUT STAGES

It is when the base bias is such as to
operate the transistor at about the mid-
point between the cut-off and fully-on
state, that both current and voltage
drop are sufficient to produce a large
power dissipation. This is the situation
with class A audio stages with which the
signal varies either side of this mid
point. The high current passed in out-
put stages generates considerable heat
when they are biased to class A.

With true class B each output device
is biased to cut-off, so succeeding half
cycles of the signal turn each on in turn.
Much less heat is thereby produced. In
practice, a small standing current is al-
lowed to flow to ease the transition
between the half cycles, but this is only
partially successful and cross-over dis-
tortion consisting of mostly spurious
third harmonics is generated.

Class D, or as it is more usually
termed, pulse-width modulation, ampli-
fies high frequency square waves of va-
rying width. The frequency is too high
for the loudspeaker to reproduce them,
but it does respond to their average
width. This varies according to the
audio signal so the loudspeaker cone
moves in sympathy, thereby repro-
ducing the encoded audio. The feature
here is that the output transistors are
handling only square waves and so are
either cut off or hard on. They thus
generate very little heat at all. Another
feature is the absence of output stage
distortion. However there are other
snags and although one or two commer-
cial amplifiers using class D have been
produced, it has not caught on. Our
reason for mentioning it here is that it
serves as an example of the effect of
hard “off"” or “on” transistor operation
on heat generation.

THERMAL RUNAWAY

Returning to our opening situation
what causes thermal runaway? Heat is
produced by the operation of the tran-
sistor but it is generated too fast to be
dissipated to its environment. So the
temperature rises. Now this has the ef-
fect of increasing the current which
thereby also increases the power loss
and produces more heat. A further in-
crease in current results and yet more
heat. Once started the process spirals
rapidly.

While there are several types of bipo-
lar transistors such as junction, alloy
diffused, planar and epitaxial planar,
they are all made by diffusing impurities
into a base semiconductor material so as
to make some form of sandwich. The
deeper the diffusions, the thinner the
“meat” in the sandwich and the higher
the gain; but if the diffusions are taken
too far they meet and the device short-
circuits. The trick in manufacture is to
stop the diffusion just in time.

When a transistor overheats, the dif-
fusions continue and very soon amalga-
mate resulting in the all-too-familiar
burnt out device. Interestingly, a tran-
sistor that has been subject to brief
overheating which has stopped short of
the destruction point may have in-
creased its gain. However this is not an
experiment to be recommended unless
you have a lot of cheap low-gain transis-
tors you don’t mind losing!

There then we have the mechanism
whereby a bipolar transistor self-
destructs by thermal runaway. The
question remains as to how to prevent
it. Heat-sinking is the answer, but what
size should the heat sink be, and when
can it be dispensed with?

THERMAL RESISTANCE

Ideally all the heat should be dissi-
pated into the surrounding free air, but
to reach it three barriers have to be
crossed. The first is the thermal re-
sistance between the collector junction,
where the heat is generated, and the
casing of the device. The second is the
thermal resistance‘between the device
and its mounting, and the third is that
between the mounting and free air.
These are designated by 8;, 8¢, and Ou.
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Thermal resistance is defined as the
temperature difference that exists
across the barrier for each watt of
power produced and is specified in de-
grees Centigrade per watt, (°C/W).

The maximum junction temperature
permissible differs with the type of tran-
sistor, but in general it is 100°C for ger-
manium and 150° to 200°C for silicon
devices. To keep below those temper-
atures, we need to know the thermal
resistances mentioned above and also
the ambient air temperature. The latter
will probably be room temperature, but
if inside a cabinet other components
may produce a higher temperature even
though the back is ventilated.

The 6; junction-to-casing thermal re-
sistance depends mainly on the type of
encapsulation, although there-are also
variations between different devices
having the same casing. The following
are the range of values which includes
most devices in the given encapsulation:

DEVICE

TO3 0.5t02.5°C/W

TOP3 1.5°C/W

TOS 15 to 35°C/W

T039 4.5°C/W

T0220 3to 4°C/W
Thermal resistance between the

device and its mounting 8¢ which is a
heatsink if used, is about 0.2°C/W when
the contact is direct. If a mica washer is
used the resistance is around 0.5°C/W.
This can be lowered slightly in both
cases by the use of thermal paste.

CHOOSING THE HEAT SINK

The heat sink must be chosen to have
a thermal resistance low enough to dis-
sipate the heat generated by the junc-
tion fast enough to prevent the junction
temperature rising beyond its rated
maximum. To do this we must know the
maxinum rating and also the ambient
temperature of the air in which the
device is to work. In the absence of
maximum junction temperature infor-
mation, the above figures can be as-
sumed, using the lower value for safety.
For a silicon device we can take it as
150°C, and the ambient temperature as
25°C (77°F), unless the equipment is
boxed in with poor ventilation or other
heat generating components are
nearby. It obviously is best to arrange
good ventilation and isolation from
other heat sources as this allows a
smaller heat sink, so saving space,
weight and expense.

We also need to know the thermal
resistances of the junction-to-casing 6,
and the casing-to-mounting 8¢ which
can be determined from the above
table. Finally we have to know what
power is being dissipated which is a
simple product of the average current
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passing through the device and the aver-
age voltage across it. The formula is:

On < tj—ta—(0;+6c)
P

In which 84 is the thermal resistance
of the heat sink; 6; the thermal re-
sistance of the junction-to-casing; 6c¢
the thermal resistance of the casing-to-
mounting; t; is the maximum junction
temperature, and ta, the ambient tem-
perature. P is the power to be dissi-
pated.

EXAMPLE

We will calculate an example to see
how it works out. A silicon power tran-
sistor having a maximum junction tem-
perature of 150°C working in an
ambient temperature of less than 25°C
gives a value of 125° for the expression
ti—ta, a figure which holds good in most
cases. The emitter current is one amp,
and the collector-emitter voltage is
10V. So the power dissipated is 10
watts.

The casing being of the T066 type has
a thermal resistance of 4.5°C/W, and it
is mounted with a mica washer to elec-
trically insulate the case which is the
collector terminal, from the heat sink.
This offers a 0.5°C/W resistance. Substi-
tuting these values we have:

125 —(4.5+0.5)
10

Which is 12.5-5.0=7.5. So the heat
sink must have a maximum thermal re-
sistance of 7.5°C/W. As this maintains
the junction at its maximum permissible
temperature, it is prudent to chose a
heat sink that has a lower value to give a
safety margin.

The formula can be transposed to
determine other parameters. If we wish
to discover the maximum power that
can be dissipated for given temper-
atures and thermal resistances we calcu-
late from:

P< tj—ta
0i+0c+6n

FIG. 1
TO3 HEATSINK 14° C/w RATING

FI1G.3
PLASTIC PACKAGE HEATSINK
a°ciw

FI1G.2

TO3 HEATSINK WITH TWISTED VANES
7-1°CIw

FIG. 4 (b)
TDS 8 T039 TYPES
ta)85°C/W (b)e8°cCiw

FIG.5
HIGH POWER TYPE 2:5° C/wW

FI1G.6
HIGH POWER TYPE 0-23°C/w
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Or if we wish to determine the maxi-
mum ambient temperature in which a
transistor can be operated at a given
power dissipation, we can use:

—P (6;+0c+0u)

POWER TRANSISTOR
HEAT SINKS

Heat sinks are available for many en-
capsulations and thermal resistances.
They are usually finished in matt black
paint which increases rediated heat, and
all but the smaller high-resistance type
have fins or vanes so that heat can be
lost through convection. Furthermore
the metal is generally aluminium of
heavy gauge which facilitates conduc-
tion to the chassis, although some are
steel.

It is convection that is the principal
means of losing heat from sinks rated up
to around 7°C/W, so the fins must al-
ways be mounted vertically to allow the
air to rise freely between them. There
should be no obstruction immediately
beneath or above the heat sink for the
same reason. Above 7°C/W, the sink is
likely to be just a slab of metal possibly
with two sides turned up to give extra
radiating surface area.

There is a large range of thermal re-
sistances available right down to
0.2°C/W. Some of these can be very
expensive costing up to £6( each. How-
ever, above 1.0°C/W, the cost falls to
less than £5, and over 2.0°C/W, under
£3. From 4.0°C/W the cost is usually
under £1. It can be scen from this why
high powered class A amplifiers are not
very common!

JUNCTION-TO-AIR-
RESISTANCE

Can power transistors ever be oper-
ated without a heat sink? Yes, but only
for low powers. While values for indi-
vidual types vary, a typical thermal re-
sistance value from junction to free air
of a TO3 encapsulated device is around
35 to 40°C/W. As the maximum per-
missible power from the above formula
is the temperature difference between
junction-to-ambient (usually 125°) div-

ided by the total thermal resistance, this
gives a value of 125-+4(=3 watts.

Such would be a maximum rating of a
T03 device mounted on a printed circuit
board, but if mounted on a metal chas-
sis member, that would serve as a heat
sink and the power rating would be
higher.

In the case of a plastic package T0220
transistor, the junction to free air ther-
mal resistance is typically 60 to 65°C/W.
So 125-+-65=2 watts is the maximum.
Small bolt-on heat sinks for plastic tran-
sistors are rated from 10 to 20°C/W.
The largest of these plus the 8; of 4°C/W
of the transistor gives a total of 14°C/W,
so a rating of 125-+14=9 watts can be
obtained. These assume a maximum
junction temperature of 150°C, but
many devices will run up to 200°C so
this affords an extra safety margin or a
somewhat higher power rating.

SMALL TRANSISTORS

The question now arises as to the
small wire-ended transistors. These are
sometimes seen with heat sinks clamped
to them, but more usually they are free.
Power is expended not only in the out-
put stages but also the drivers. The
drive current required by the output
stage is the output current divided by
the Hre of the output transistors. As
this is usually well below 100, the drive
current needed is quite large. To supply
this the drivers themselves may be
power types and need heat sinking.
However, many output devices are now
Darlington pairs contained in the one
package, and so have a large current
gain. High power drivers are not re-
quired for these.

For small transistors of the T0OS and
T039 type, the small surface area offers
a high junction to free air thermal re-
sistance of around 400°C/W. This gives
a maximum power of about 300mW
which is adequate for most small signal
applications. For higher powers push-
on heat sinks are available. A ribbed
cylindrical type has a resistance of
85°C/W so bringing the total to around
100 to 120°C/W, and permitting a power
of just under one watt. Another type
which has a star shape that allows con-
vention currents to pass through the

arms, has a resistance of 40°C/W. With
this sink, powers of up to two watts can
be obtained.

The parameters of most small transis-
tors are specified for 25°C and if these
are not exceeded, no heat sink is re-
quired. If the ambient temperature is
greater than this, the limits are derated
by a stipulated amount per degree, typi-
cally 2mW/°C for small transistors. For
power transistors the derating is much
greater and varies considerably with the
device. If larger currents are required,
or higher temperatures likely, a heat
sink may prove to be the solution al-
though an alternative would be to use a
transistor with a larger rating.

While ratings can be increased by
heat sinking, this can only be done up to
a certain point. Current or voltage
above this may damage the device for
reasons other than that of excessive
temperature. This is the purpose of the
absolute maximum ratings sometimes
quoted along with the 25°C rating.
These should never be exceeded how-
ever massive the heat sink.

INTEGRATED CIRCUITS

I.C’s are not often seen with heat
sinks other than the integrated sinks
that come with some power types. They
are available though for d.i.l. devices
from 14 to 40 pins and can be either
bonded or clipped on. The thermal re-
sistance of these is around 24°C/W. If
the chip is being operated near its maxi-
mum dissipation rating or in high
ambient temperatures, it would be pru-
dent to fit a heat sink.

MOS FETs

MOS FET transistors are increasingly
being found in the output stages of
amplifiers. Among the several advan-
tages they have is that of a negative
temperature coefficient. This means
that when they get hot, the current de-
creases. The power dissipated is thus
reduced and thereby also the heat gen-
erated. So thermal runaway is elimin-
ated. It is still necessary to remove heat
from the device otherwise it would
never reach its full power capability, but
the heat sinks can be smaller because
there is no safety factor to consider. 0

come to our attention:

* SAVE OFFLOAD 900 9B7
* SAVE ONLOAD 900 9BO

code) should use label loop2.
BBC MICRO (March 1988)

TWINKLING STAR (December 1987)

must be provided by the housing.
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PLEASE TAKE NOTE

The following points concerning past projects have

BBC SIDEWAYS RAM/ROM (November 1987)
The instructions in the text should read

and lines 490 and 530 of program 2 (OFFLOAD source

In Fig. 2 R6 and C3 should be transposed.

It is essential that a completely isolated bulb holder is
used. This should be of the type which covers all metal
parts of the bulb. The bulb used must be of the type that
shorts when it fails—this prevents voltage across the unit
from becoming excessive if the bulb fails. Please note
that the circuit is at mains potential and proper isolation

OMNI ELECTRONICS

7174 Dalkeith Road, Edinburgh EH16 5DX-031 667 2611
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* A WIDE RANGE of components aimed at the hobbyist %
* competitive VAT inclusive prices
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we do try to keep the goods we list in stock.
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Constructional Project —

LOW FUEL

T. R. de VAUX-BALBIRNIE

Avoid an empty petrol tank with this

low-cost project.

AILING to notice a low fuel gauge

reading soon results in disaster.

Where petrol is being used rapidly—
when caravanning, perhaps—the problem is
more acute. This add-on unit, which is suit-
able for negative-earth cars with a traditional
fuel gauge system, gives a bleeping tone
when the fuel falls below a certain level

A typical fuel guage circuit is shown in
Fig.1. X is a float-operated variable resistor
(the sender unit) situated inside the tank.
One terminal of this is “earthed” to the car
chassis (battery negative) while the other is
connected to the battery positive terminal
through the fuel gauge, voltage stabiiser and
ignition switch
As the fuel level falls, the float alters the

position of the sliding contact of X on its
track so increasing the resistance. The re-
duced current flowing through the gauge re-
sults in a lower reading. Meanwhile, the
voltage across X rises and it is this which
operates the additional circuit.

STABILISER

The purpose of the voltage stabiliser is to
provide consistent readings despite changes
in supply voltage. A typical stabiliser works
by repeatedly “making’’ and “‘breaking” the

/

| r IGNITION
VOLTAGE SWITCH
STABILISER

12V CAR
BATTERY

-..----.||"__

—

== CAR CHASS(S

Block diagram for a typical fuel
gauge set up.
current through the guage at a rate which,
for a given fuel level, provides a certain aver-
age voltage. The gauge itself is usually of the
thermal type which responds too slowly for
the individual current pulses to be regis-
tered.

The circuit should still work where other
types of stabiliser are fitted but, in any case

Fig. 2. Complete circuit diagram for the Low Fuel Alert. The TB numbers refer
to a three-way terminal block and aid connection to the vehicle.
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of doubt, it would be wise to make a check
before commencing construction work. To
do this, locate the connector on the fuel tank
sender unit. Alternatively, find the corres-
ponding connection at the gauge. This is
Point A in Fig.1.

Connect the positive test lead of a volt
meter (multimeter set to Volts d.c.) to this
point while retaining the existing connectior.
Connect the negative probe to an earth point
(car chassis).

Observe the reading with a full fuel tank
and repeat the procedure with a near-empty
one. With the type of voltage stabiliser
described. the reading will pulse—if this is
the case take note of the highest voltage. So
long as the “empty” reading exceeds the
“full” one by a few volts, the circuit will be
suitable.

CIRCUIT DESCRIPTION

The complete circuit for the Low-Fuel
Alert is shown in Fig.2. With each pulse
from the stabiliser, current flows through the
potential divider consisting of resistors R1
and R2 so approximately one-half of the
voltage available at Point A appears across
R2 hence across the terminals of capacitor
Cl. C1 charges up and, due to the large
resistance of R1, this happens over several
seconds effectively smoothing out voltage
fluctuations which occur as the fuel moves in
the tank. Diode D2 prevents C1 discharging
through the fuel gauge unit.

The very high input resistance of the
op.amp IC1 and resistor RS, allow Cl1 to
discharge over a much longer time interval
and the combined effect is that some voltage,
dependent on the average fuel level, appears
across C1. This is applied to IC1 inverting
input (pin 2).

Zener diode, D1, together with resistor
R3, provide a reference voltage of 8.2V and
a fraction of this is selected by VR1 and
applied to ICI non-inverting input (pin 3)
With VRI1 correctly adjusted and transitory
low fuel level (which will occur on cornering
or braking when the level is near the critical
point) the voltage at the inverting input ex-
ceeds that at the non-inverting one. The op-
amp is then off with pin 6 low.

This when applied to IC2 pin 2 (trigger
input) allows the i.c to act as a monostable
and deliver a positive pulse from its output,
pin 3. This operates TR1 and hence the audi-
ble warning device, WDI1, in its collector
circuit. The pulse length depends on the va-
lues of resistor R7 and capacitor C3—with
those chosen it will be approximately one
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Resistors
R1.R2 1M (2 off)
R3, R6 1k (2 off)
R4 100k
R5 5.6M
R7 10M
R8 ak7

All 0.25W 5% carbon.

Potentiometers

VR1 100k sub-min, D¢ Page
preset (vertical)
VR2 10k sub-min
preset {(vertical)
Capacitors
1 2u2 (non-
electrolytic)
C2 10n ceramic
C3 100n ceramic
ca 100 16V elec.
radial
Semiconductors
IC1 741 op. amp.
1C2 555 timer
TR1 ZTX300npn
silicon
D1 BZY88C 8v2
Zener diode.
D2 0A200
D3 1N4001 1A
Miscellaneous
Plastic box size,

112mmXx62mmx31mm external;
8-pin d.i.l i.c sockets (2 off); 0.1in.
matrix stripboard, 8 strips x33
holes; WD1, 12V solid-state buzzer;
TB1 5A terminal block, 3 sections
required. Connecting wire. Auto-
type wire and connectors (see
text). Fixings. Adhesive fixing

£7

second. When the fuel level falls further, IC1
will trigger continuously and a constant sig-
nal will be given.

With a high fuel level, the voltage at ICI
inverting input remains less than that at the
non-inverting one so IC1 is on with pin 6 high
(positive battery voltage). When this is
applied to IC2 pin 2, the device is disabled
TRI1 and WD1 then remain off. The preset
potentiometer VR2 selects a fraction of the
output from IC1 pin 6 and is adjusted to give
the correct operating voltage levels for 1C2
pin 2.

Approx. cost
Guidance only
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Fig. 3. Stripboard component layout and details of breaks to be made in the

underside copper tracks.

CIRCUIT PANEL

—
COPPER STRIP

ok

-

CHgAsng o P ..

TB1 (EnTe)

wD1

Fig. 4. Interwiring details from the circuit board to the terminal block TB1 and

the warning buzzer WD1.

The reason for stabilising the voltage
applied to the op-amp non-inverting input is
to prevent false triggering near the operating
point when the supply voltage falls slightly as
when direction indicators or brake lights are
used.

CONSTRUCTION
Construction is based on a circuit board
made from a piece of 0.1in. matrix strip-
board size 8 stripsX33 holes. The component
layout and underside view showing breaks to
be made in the copper strips is shown in Fig
3. Make the breaks and inter-strip links as
indicated then check carefully for errors—

particularly for “bridged” copper tracks.
Follow with the on-board soldered compo-
nents but do not insert the i.c.’s into their
sockets until the end of construction. Com-
plete the board by soldering 10cm. pieces of
light-duty stranded connecting wire to the
points indicated.

Prepare the plastics case to reccive the
circuit pane! by drilling mounting holes for
WD1 and the terminal block TBl. Make a
hole for the external wires to pass through.
Attach the buzzer and terminal block using
short fixings.

Refer to the interwiring diagram Fig.4 and
complete all wiring. It is important to use
auto-type wire rated at a minimum of 3A for

Layout of components on the completed circuit board.
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connections to the terminal block TBI
Secure the circuit panel to the base of the
case using an adhesive fixing pad. Note that
no holes are needed for the sound to pass
through unless the user requires extra vol-
ume.

Leave VRI sliding contact adjusted fully
anti-clockwise (as viewed from the edge of
the circuit panel) and VR2 to approximately
mid-track position. Choose a suitable place
for the unit under the car dashboard

TESTING

Allow the fuel to fall to the low operating
level then make the terminal block connec-
tions as indicated in Fig.4. Use proper auto-
type wire of 3A rating minimum.

The lead from TB1/1 to the vehicle wiring
is connected to a fuse which is live only when
the ignition is switched on. If possible, make
this connection at the fusebox rather than by
breaking into an existing circuit. This is be-
cause any voltage drop imposed by existing
circuits could cause false triggering.

TB1/2 is connected to the fuel gauge
sender unit terminal (or made at the fuel
gauge itself)—use a proper automotive type
fixing and a “piggy back™ connector. TB1/3
connects to a nearby earth point (car chas-
sis). Remember, wherever wires pass through
a hole in metal, a rubber grommet MUST be
used for protection.

With the ignition switched on and the
engine running (so that maximum operating
voltage is developed) rotate VR1 sliding con-
tact clockwise (as viewed from the edge of
the circuit panel) until the buzzer just fails to
sound. It will be necessary to make smali

Finished Low Fuel Alert showing positioning of components inside the plastic
case. The interconnecting wires to the terminal block should be auto-wire
rated at 3A minimum.

adjustments and to wait several seconds to
assess the effect

If difficulty is experienced, VR2 may need
adjusting but this is unlikely. Further
adjustment to VR1 will be required over a
trial period to obtain the correct setting—
when the circuit is first used on the road it is
likely that the buzzer will sound too early.

In use, single bleeps should occur when
the fuel level falls temporarily—when corner-

ing or breaking. After that, they will occur
more frequently until, eventually, the buzzer
sounds continuously.

Note that a bleep is sometimes given when
the ignition is switched on—this is of no con-
sequence and may be regarded as a circuit
check. The unit may be secured under the
dashboard with adhesive fixing pads.

With the Low-Fuel Alert you should never
be left stranded with an empty tank! O

|

EE cnosswonn 3_ :; This red cone scrambles information. (7)

Simulation in real time. (9)

“MOSTLY MICRO”

CLUES ACROSS
1 Both letters and numbers. (13)
7 Initially a converter. (1,1, 1)
8 Instruction to stop a program. (3)

17 These devices have the capability of sensing or con-
verting data. (7)

19 Removes text held in storage. (7)

20 Data developed specifically to carry out these. (5)
21 Particle size of the phosphor coating. (5)

23 This signal contains luma, chroma and syncs. (5)

9 An address that connects a subprogram with the 25 |Initially international standards organisation. (1,1, 1)
main program. (6)
10 Very high speed digital communications. (10)
12 One or more inputs to this circuit but only one output. \ 2 IE
(4)
13 In a bistable these diodes direct the signal. (5) -
14 To restore a memory to a standard state, e.g. zero. (5) , 5
16 To have removed information. (6)
18 To putin current information. (6) .
22 Named subdivision of an addressable storage space.
(4) 10
23 Quantities that can assume any one of a given set of
values. (9)
24 A sequence of logical records. (4)
26 A particular execution of a program. (4)
27 Magnetic contacts sealed in a glass tube. (5)
28 Number of inputs to an inverter. (3)
29 Examine every reference in a file as part of a retrieval
scheme. (4)
DOWN
1 Group of characters that identifies a particular part of
storage. (7)
2 Ceramic, plastic and T.0. are types of this. (7)
3 Part of a mask permitting retention of the corres-
ponding data. (9)
4 Electrically alterable memory. (1,1,1,1,1)
5 A natural whole number. (7)
6 A padthat holds information temporarily. (7)

For fun only—answers on page 251.
1 e 5 6 I
:9 . .

n 1 - -
o B l
13
22
]

un
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Today's Army depends upon a wide range
of very different people, performing highly spec-
ialised and individual tasks that add up to the
smooth running of one of the world's most modern
fighting forces.

Right now, there are vacancies in the highly
skilled field of communications and languages,
all of which offer good pay and promotion
Prospects.

But remember, in the Army you're always
a soldier first and you'll be trained as such, ready
and able to do your job well under combat con-
ditions either at home or overseas if need be.

The Electronic Warfare Operator is
employed on an operational task which requires
a high degree of proficiency in a nominated
language. The work involves the transcription of
voice transmissions received through radio receivers
and associated electronic equipment. Full training
Is given in both language and radio skills.

‘h—

Special Telegraphists are fully trained

In the use of sophisticated equipment in the re-
o= = = = lated fields of military communi-
="' cations and communications security.

"’ Skills learnt include morse code, teleprinter

touch typing and the operating of high grade
receivers and direction finding equipment. Other
careers in communications include Radio Tele-
graphist, Data  Telegraphist, Radio  Relay
Operator and Technicians.

Linguists (Special Intelligence) Moni-
toring, interpretation and analysis of enemy com-
munications could be vital in order to protect
Briush interests throughout the world. As a Linguist
you'll receive a comprehensive training in language

,and analytical skills as well as the operation of
sophisticated equipment including automatic data
processing.

The Next Step

These are rewarding jobs, calling for a lot
of input from you in terms of time and hardwork.

If you think you are cut out to handle
them, call in now at any Army Careers Informa-
tion Office, or cut out the coupon. You'll find us
in the phone book under ‘Army.

Please send me more information about EW. Operators (J

Special Telegraphists [J Linguists (J  Other Vacancies [J
PLEASE TICK.

To SPSO Royal Signals, Directorate of Army Recruiting,
(Dept EEICO ), Room 1106A, Empress State Building, Lillie
Road, London SW6 1TR.

Name__ g _ —

Address______ B . e m

Dateof Bith____ _ Tel.

THE PIIIIFESSIIIIIA[S

The Armed Forces are equal opportunity employers under the terms of the Race Relations Act 1976
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In part five we described how semiconductor devices provide
storage for programs and data within a microprocessor based
system. In this part we shall be looking at methods used for
input to and output from microprocessor systems. We shall
also examine the internal architecture and characteristics of a
programmable VLSI device which greatly simplifies the task of
microcomputer /0.

LEARNING OBJECTIVES

The general learning objective for
Part Six of Introducing Microproces-
sors is that readers should be able to
describe the internal architecture
and facilities provided by a typical
programmable parallel I/O device.

The specific objectives for Part Six
are as follows:

4.11/0 METHODS

4.1.1 Distinguish between memory-
mapped and port /0 tech-
niques.

4.1.2 Draw and interpret the block
diagram of a simple memory
mapped I/0 and state the func-
tion of each block.

4.1.3 Draw and interpret the block
diagram of a simple port /O
and state the function of each
block.

4.2 PROGRAMMABLE

PARALLEL I/O DEVICES

4.2.1 Describe and distinguish
between serial and parallel
data transfer.

4.2.2 Describe the reasons for using
parallel /O devices and ex-
plain why they need to be pro-
grammed.

4.2.3 Draw and interpret a block dia-
gram to show the simplified
internal architecture of a rep-
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resentative programmable
parallel I/O device.

4.2.4 State the function of each of
the principal internal elements
of a representative program-
mable parallel I/0 device.

INPUT AND OUTPUT

All microprocessor based systems
require means of inputting and out-
putting data. The input/output (I/0)
provision in a microprocessor based
system will obviously be dictated by
the application for which it is
intended. As an example, a micro-
processor based central heating con-
troller might have as its inputs a
small keypad together with one or
more temperature sensors inter-
faced to the system by some additio-
nal signal conditioning circuitry. The
output of the central heating control-
ler might comprise a simple status
display using light emitting diodes
together with relay outputs for con-
trolling a boiler and a central heating
pump.

The /0 provision in a personal
computer would be vastly different.
User input would be provided via a
conventional QWERTY keyboard and
joystick port whilst outputs would be
provided for a TV or monitor (VDU)
and also for a printer using the popu-
lar Centronics parallel interface. In
addition, an RS-232C serial I/0 port

may be provided in order to facilitate
data exchange with other microcom-
puters or with a modem.

Despite the obvious differences in
the 1/0 provision of the two systems,
it is eminently possible for them to
use identical /O devices (at least as
far as the parallel /0O provision is
concerned)!

Parallel versus serial I/0

The personal computer mentioned
earlier has provision for both parallel
(Centronics) and serial (RS-232C)
I/0. Parallel /O involves transferring
data one byte at a time between the
microcomputer and peripheral along
multiple wires (usually eight plus a
common ground connection). Serial
/0, on the other hand, involves
transferring one bit after another
along a pair of lines (one of which is
usually a ground connection).

In order to transmit a byte (or
group of bytes) the serial method of
/0 must involve a sequence or
stream of bits. The stream of bits will
continue until all of the bytes con-
cerned have been transmitted and
additional bits may be added to the
stream in order to facilitate decoding
and provide a means of error detec-
tion.

Since data present on a micropro-
cessor data bus exists in parallel
form, it should be apparent that a
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PERIPHERAL
CPU ROM RAM 170 DEVICES
4 €S0 A csi A €32
e ADDRESS A0-A10 AD-A1 AQ-AS
—/ DECODER
A0 - AN ADDRESS BUS D)

Fig. 6.1. Architecture of a representative microcomputer using memory mapped 1/O.

Table 6.1. Truth table for the address decoder in Figure 6.1

Block Address range
A15 A14 A13 A12 A11 A10 CS2CS1CS0 selected {hex.)
0 0 0 0 X X U .1 RAM 0000—-0FFF
1 0 0 0 0 0 0 1 1 110 8000~8400
1 1 1 1 1 X P [ 0] ROM F800 FFFF

means of parallel-to-serial and serial-
to-parallel conversion will be re-
quired in order to implement a serial
data link between microcomputers
and peripherals. These topics are
dealt with at greater length at Ele-
mentary level.

Memory mapped versus
port VO

In the last part we briefly men-
tioned that /0 can be “mapped” into
the address space of a microproces-
sor based system. In such cases, the
processor does not distinguish
between memory and /O when it
performs its read and write oper-
ations; the processor treats /O
devices in much the same way as
RAM and ROM.

Some processors (notably the
8085 and Z80) can make a distinction
between memory and /O devices
and have control signals which are
used to qualify their read and write
operations. In order to make use of
this facility, a number of software
instructions are provided which deal
exclusively with input (read) and out-
put (write) operations to I/O devices.
This type of 1/0 is usually described
as “port /0",

In the case of the 8085, a single
control line is used to inform the sys-
tem whether the current read or
write cycle relates to /O or whether
it is directed at memory. Not sur-
prisingly, this line is marked 10/M;
the line is taken high to denote an I/0
operation and low to signal a me-
mory read or write.

In the case of the Z80, two separate
control lines are provided. Both of
these lines are active-low {(i.e. as-
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serted_when taken to logic 0). The
Z80's MREQ (memory request) sig-
nal is asserted (taken low) when the
processor is performing a memory
read or write whereas its IOREQ (in-
put/output request) signal is as-
serted (taken low) when the
processor is performing an equival-
ent operation to a peripheral /O
device.

The architecture of a represen-
tative microcomputer using me-
mory-mapped /0O is shown in Fig.
6.1. Note that the six most significant
addresses (A10 to A15) are fed to an
address decoder, the outputs of
which are used to drive the active-
low chip select (CS) lines of the ROM,
RAM, and /O devices. The I/O
device, for example, is selected
(enabled) whenever CS2 goes low.
The address decoding is, of course,
arranged so that only one of the chip
select lines goes low at any time. The
action of the address decoder can be
explained using Table 6.1.

Problem 6.1
Refer to Fig. 6.1 and Table 6.1.
(a) What is the capacity of the
ROM?

(b) How many /O addresses are

provided for?

(¢c) How much RAM space is pro-

vided?

The architecture of a represen-
tative microcomputer using port /O
is shown in Fig. 6.1. This system is a
little more complex than its memory
mapped counterpart and it is import-
ant to note that the processor’s
MREQ and IOREQ control signals are
fed to the address decoders and are
used in the production of the ROM,
RAM and I/0 block chip select sig-

nals (CS0, CS1, and CS2 respecti-
vely). The upper address decoder
logic is arranged so that CSO and
CS1 _can only be asserted when
MREQ is taken low (i.e. when the
processor is performing a memory
read or write). Note that address
lines A10 to A15 are still used by the
upper decoder to distinguish
between ROM and RAM.

The lower address decoder logic is
arranged so that CS2 can only be
asserted when the IORQ line is
taken low. The internal registers of
the I/0 device correspond to a set of
four unique addresses determined
by the state of the two least signifi-
cant address lines (A0 and A1).

To illustrate the difference
between memory mapped and port
I/0 as far as software is concerned,
consider the simple problem of read-
ing a byte from one I/O address and
transferring it to another. Let's as-
sume that the memory mapped sys-
tem has input and output addresses
of 8001H and 8003H whilst the cor-
responding addresses for the port
based system are 01H and 03H. Typi-
cal assembly language routines for
6502 (memory mapped) and Z80
(port 1/0) processors would take the
form:

6502 (memory mapped)
LDA $8001 ; Loadaccumulator
from input from input

STA $8003 ; and transfer to the
output

Z80 (port 1/0)
IN A,(01H) ; Readtheinputport
and
OUT (03H),A ; transfer to the out-
put port

Readers should compare the
foregoing fragments of code noting
how the “"load from memory” (LDA)
and “'store in memory” instructions
of the 6502 are replaced by the IN
and OUT instructions of the Z80.
Note also the difference in con-
ventions for expressing hexadecimal
numbers (the leading $ and trailing
H) and that the port addresses for the
Z80 are contained within brackets.

Problem 6.2
Refer to Fig. 6.2 and Table 6.2.
What operation is being carried out
when:
(a) MREQ is low, IOREQ is high,
and A10to A15 are all low
(b) MREQ is low, IOREQ is high,
and A10 to A15 are all high
(c) MREQ is high, IOREQ is low,
and A0 to A7 are all low?

Parallel VO devices
Microcomputer I/O is greatly sim-
plified with the use of one or more
sophisticated VLSI devices, the oper-
ational characteristics of which can
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Fig. 6.2. Architecture of a representative microcomputer using port /0.

Table 6.2. Truth tables for the address decoders in Figure 6.2

X=don'tcare

be established by writing data to
one, or more, internal registers. This
property is the key to making devices
suitable for a wide range of applica-
tions and provides the microproces-
sor system designer with a great
deal of flexibility: the I/O configura-
tion of a system may be modified
using nothing more than a short se-
quence of software instructions.

VLSI parallel I/O devices enjoy a
variety of names depending upon
their manufacturer. Despite this,
paraltel 1/O devices are remarkably
similar in internal architecture and
operation with only a few subtle dif-
ferences distinguishing one device
from the next (see Data Card No. 6
for details).

The internal architecture of a rep-
resentative parallel /O device is
shown in Fig. 6.3. Despite the com-
plexity of this diagram, parallel I/O is
really quite straightforward. When
used for output, the /0O device must
latch data from the system data bus
into a byte-wide output register. This
register will preserve the data writ-
ten to it so that it can be presented,
via a buffer, to the outside world.
When used for input, the 1/O device
must contain an octal tri-state buffer
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Block |Address range
A15 A14 A13 A12 A11 A10 | MREQIOREQ|CS2 CS1CSO0 selected (hex.)
0 0 0 0 X X 0 1 s N0 .0 RAM | 0000—-O0FFF
1 1 1 1 1 X 0 1 L L ROM | F800—FFFF
X=don'tcare

Block |Address range
A7 A6 A5 A4 A3 A2 A1l AO__’MREO_IORE_Q cs2 C_S_1 CS0|selected| (hex.)
0 0 0 0 0 0 X X 1 o |o 1 1| WO 00-01

which, when enabled by an appro-
priate read instruction, will place the
data received from the peripherai
onto the system bus.

In common with most program-
mable parallel /O devices, the chip
shown in Fig. 6.3 provides two inde-
pendent 8-bit I/O ports (labelled A
and B). Each port has an Output
Register (ORA and ORB), Data Buffer,
Data Direction Register (DDRA and
DDRB), and a Control Register (CRA
and CRB). Interrupt Status Control
circuitry is also provided for “hand-
shaking”’, the aptly named process
by which control signals are ex-
changed between the microcom-
puter and peripheral devices.

The function of the signals shown
in Fig. 3 may be summarised:

CPU SIDE

DOto D7 System data bus.

CS Active-low chip select line. This
line is asserted whenever the CPU
wishes to read or write to the /O
device.

RS0 and RS1 These Register Select
lines are used to distinguish the
internal registers of the /O
device. Note that since the two
Register Select lines are con-

nected to two of the address bus
lines {(usually A0 and A1), the
device will occupy four memory
_locations.

R/W Read/Write. This is the stan-
dard CPU control signal.

IRQA and IRQB These two lines are
used to provide interrupt request
signals for the CPU. Each line is
associated with a different port.

RESET Active low system reset
line. When asserted, this signal
places the internal registers of the
/O device in a known state.

PERIPHERAL SIDE

PAO to PA7 Port A I/O lines; 0 cor-
responds to the least significant
bit (LSB) whilst 7 corresponds to
the most significant bit (MSB).

CA1and CA2 Handshaking lines for
port A; CA1 is an interrupt input
whilst CA2 can be used as both an

interrupt input and peripheral
control output.

PBO to PB7 Port B I/O lines; 0 cor-
responds to the least significant
bit (LSB) whilst 7 corresponds to
the most significant bit (MSB).

CB1and CB2 Handshaking lines for
Port B; CB1 is an interrupt input
whilst CB2 can be used as both an
interrupt input and peripheral
control output.

As mentioned earlier, programma-
ble devices can be configured under
software control. Several options are
normally provided including;

(a) making all eight lines of a des-

ignated portinputs

{b) making all eight lines of a des-

ignated port outputs

or (c) individually configuring port

lines as either inputs or out-
puts

This process is carried out by
sending (writing) a Mode Setting
Word to the Control Register. A sub-
sequent word may also be written in
order to define the direction of lines
within a port and this byte will be
placed in the corresponding Data
Direction Register.

The bit positions in each Data
Direction Register correspond to
similarly numbered peripheral lines
in the port concerned. A logic 0
placed in a particular position will
define the corresponding peripheral
line as an input, and vice versa.

The Register Model of the pro-
grammable 1/0 device is shown in
Fig. 6.4. Note that this model dis-
penses with much of the detail
shown in Fig. 6.3 and simply treats
the I/O device as two groups of three
registers. We shall examine the pro-
cess of programming /O devices in
much greater detail in Part Eight.

NEXT MONTH: We shall be dealing
with methods for interfacing micro-
processor based systems with such
commonplace devices as LEDs, re-
lays, and switches.
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' Fig. 6.3. Architecture of a representative programmable parallel I/0 device.

BACKGROUND READING
The following background reading
is recommended for Part Six:
Chapter 5 (The Microcomputer in
Control) of Beginner’'s Guide to
Microprocessors by E. A. Parr, (a
Newnes Technical Book published
by Heinemann-Newnes) ISBN 0 408

CPU SIDE

00579 3. Available from the EE Book
Service, see page 246.

Chapter 7 (input and Output
Devices) of Practical Digital Electron-
ics Handbook by Mike Tooley, (Pub-
lished by PC Publishing) ISBN 1
870775 00 7. Available from the EE
Book Service, see page 246.

= W
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A CONTROL
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A DATA DIRECTION
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8 CONTROL
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Fig. 6.4. Register model of
a programmable parallel

Everyday Electronics, April 1988

7le] devige.

GLOSSARY

Keyboard

Group of push button switches used for
manually inputting information to a
microcomputer system. Most keyboards
cater for letters, numbers and punctu-
ation and follow the general layout con-
vention used for typewriters. This is often
referred to as a “QWERTY keyboard” by
virtue of the position of the keys.

Light emitting diode (LED)

A diode which becomes illuminated
when supplied with a specified voltage
and current. LEDs are commonly used as
indicators and display devices and are
also available in ““seven segment” format
for use as numeric displays.

Parallel data transfer (1/0)

Transmission of data using multiple
wires so that 8 bits (representing a byte of
information or single character) are trans-
mitted simultaneously. Transmission
speed using this technique is usually ex-
pressed in characters per second. The
popular Centronics printer interface stan-
dard uses pdrallel data transfer.

Port

A point or device within a microproces-
sor based system which facilitates the
connection of external (peripheral)
devices so that they may communicate
{exchange information) with the system.
The configuration of a port is often to be
determined by software instructions sent
to the programmable I/0 device which is
used to implement the port.
Programmable 1/0 device (P1O)

An input/output device (invariably
single VLSI chip) which can be pro-
grammed by the user to provide an inter-
face with external devices and
components {e.g. relays, switches, key-
boards, etc.).

Relay

A single or multiple switch which is
usually operated by electromagnetism.
Relays provide a high degree of electrical
isolation between a microprocessor and
the circuit which it is being used to con-
trol. Relays are also capable of switching
currents greatly in excess of those avail-
able from a microprocessor system.
Serial data transfer

Data transmission using a single wire
{ptus ground) so that each bit of a charac-
ter is transmitted in turn. Transmission
speed is usually expressed in bits per
second.

CORRESPONDENCE

Comments and queries from read-
ers are welcome and should be sent
directly to the author at the following
address:

Department of Technology, Brook-
lands Technical College, Heath Road,
Weybridge, Surrey, KT13 8TT.

Please include a stamped
addressed envelope (and be pre-
pared to wait a little!) if you require
an individual reply.

ANSWERS TO PROBLEMS
6.1 (a) 2K bytes
(b) 1K bytes
(c) 4K bytes
6.2 (a) Read or write operation to
RAM
(b) Read operation from ROM
(c) Read or write operation to
1]}
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Constructional Project

INDUCTIVE
PROXIMITY
DETECTOR

B.J.FROST B.ENG. MIEE

Build an inexpensive inductive

proximity sensor

N inductive proximity sensor is a
miniature “metal detector” used as
a replacement for a mechanical
switch where a non-contacting, non-sparking
or sealed switch is required. This article
describes the construction of a simple sensor
which provides an output logic level change
when a metal object is detected close to a

determined point relative to the sensor body
In this function they share a lot of similarity
with common metal detectors but are much
smaller and have a much faster response.
There are two major styles of sensor as
shown in Fig. | and 2, that of the “Fork™
sensor and the “End” sensor respectively
Although using the same fundamental prin-

small readily available sense coil.

Such devices are used widely in industry as
replacements for switches and opto-electro-
nic devices where their increased robustness
and immunity from interference are highly

ciple these are different in technique as fol-

lows:
The ““Fork”’ Sensor. Fig. 1 shows how the
fork sensor operates using two coils
mounted on each side of the fork compris-
ing an oscillator and sensc loop. The entry
of a metal flag into the fork reduces the
coupling between the coils until a detec-
tion point is reached hence signalling a
logic output change.

The style of construction has the advan-
tage that the detection point is sharp and
readily identified by the relative coil po-
sitions but has the disadvantage thatitis a
difficult design to produce, requires spe-
cial body mouldings and coil positioning as

Fig. 3. Principle of operation.

prized. Supplied as an encapsulated module +VE

~, LDOmY CHANGE IN 4V

these units are around £20-£30 each but
single units as described in this article can be
constructed for a few pounds and use a
ready-wound sense coil.

The device is useful for many applications
such as automation, robotics, sensing shaft
rotation or counting the passage of metallic
objects such as coins etc. The sensitivity of
the unit is adjustable and it can also be used
for analogue distance or thickness measuring
applications.

METAL -——
TARGET

R3

JLrashy

ORIVE SIGNAL
2:5u% PULSES
AT JOKHz

TYPES OF SENSOR
Almost all common inductive proximity
sensors provide a logic output which changes

i

FROM STEEL AT Z2mm FROM
COIL YO NO STEEL.

RZ , OETECT -VE
/ ENVELOPE

COMPARATOR

LoGIC DUTY
YREF

Sy

—VE ENVELOPE OF,
300KHz RINGING

state when a metal target is detected at a pre-

Fig. 1. The “Fork’’ sensor.

l
J

TWIN COILS FROM OSCILLATOR
~ ANO SENSE LOOP

~.

Ry ©

SINGLE COIL
ENERGY LOSS

METAL FLAG ENTERS FORK

Fig. 2. The "’End’’ sensor.
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Fig. 4. Circuit of the proximity detector.

well as being limited to objects that can

enter the slot in the body.

The “End’* Sensor. Fig. 2 shows how
the “end” style of sensor is usually made
available moulded inside a tubular body
with a single sense coil placed up against
the end face. An oscillator drives this coil
and a detector circuitry monitors its oper-
ating waveform. When metal approaches
the sensor it becomes mutually coupled to
the sense coil and some of the coil wave-
form energy is lost to it. This change is
detected and used to provide a logic out-
put change.

It is this latter principle that is used in the
sensor to be described and is much more
suitable for construction due to the use of
only one readily available single sense coil
and straightforward circuitry.

PRINCIPLE

OF OPERATION

The principle of operation is shown in Fig.
3. A drive oscillator produces narrow drive
pulses that are used to switch short bursts of
current into a resonant circuit comprising the
sensing coil and a capacitor. Following each
current pulse an envelope of “ringing” at the
LC resonant frequency decays at a rate
determined by the LC circuit losses. This loss
results from the cumulative effect of the indi-
vidual circuit component losses, but is in-
creased by the approach of a metal target
towards the core of the coil and results in an
increased rate of decay of the ringing envel-
ope.

In the circuit configuration chosen, this
ringing envelope is centred around the posi-
tive rail, so the detector diode D averages
the negative half of the envelope to provide a
detected d.c. voltage at one input of the
comparator. The detector components are
chosen such that the drive signal is averaged
in as short a time constant as possible to
achieve maximum speed of response.

The comparator is set to change state at
the required target distance when the envel-
ope decay has reduced to the point where the
detected signal rises higher in voltage than
the reference.

It can be shown that as the supply rail
varies, the averaged detector level tracks this
change very well and thus it is only necessary
to provide an adjustable division from the
supply rail to form this reference.

Everyday Electronics, April 1988

As with all circuits that rely on the oper-
ation of an inductor and its interaction with
other circuit components, the construction of
the coil is most important. A coil is required
that is wound on a core that presents an open
end toward the metal target but in a smali
size and potted for robustness. In addition,
the coil shoul”’ nave a good Q factor to pro-
vide good s.nsitivity to small objects.

Fortunz.ely for constructors like me with
fingers *aat are too large for 30 micron wire
this s?yle of construction required is readily
ava‘iable from at least one source as ordi-
nary, low-cost potted inductors, so that no
d.i.y. coil construction is required.

THE CIRCUIT

The full circuit diagram of the unit is
shown in Fig. 4. The entire system is based
around IC1, a single LM339 quad compara-
tor. ICla forms a schmitt-trigger oscillator
which generates narrow pulses of around
2.5uS at a repetition rate of around 30kHz.
These pulses are buffered by ICIb before
being used to drive the sensing circuit via the
switching transistor TR1.

Current pulses into the resonant sensing
circuit are determined by R8, and D2 allows
the resulting ringing envelope to exceed the
supply rail if necessary. C2 together with the
inductor allows the resonant frequency decay
envelope to be fitted into one period of the
pulse repetition rate such that any given
envelope reduction will produce the maxi-
mum change in detected voltage at the ave-
raging of D4, R9, R10 and C3

Comparison of this detected signal against
a reference level set by VR1 is performed by
IClc which is provided with some positive
feedback (hysteresis) by R12 about which
more later. Its output drives the output tran-
sistor TR2 directly with enough base current
to sink around 100mA of the output current
if required.

The indicator l.e.d. is driven by IC1d. At
first sight it may seem that the l.e.d. and
output transistor could both be driven by IC1
alone, but the use of a separate l.e.d. driver
isolates its effect from the output voltage of
IClc that would otherwise alter the hystere-
sis via R12. Of course this also allows the
l.e.d. operation to be inverted at will. Note
that there is nothing devious in the connec-
tion of D3 to ICid pin 11, D3 simply pro-
vides a convenient threshold voltage without

COMPONENTS

Resistors
R1to R3,R5 330k (3 off)
R4 18k
R6, R9 27k (2 off)
R7 33k
R8 150
R10 680k
R11 22k
R12 3M3
R13,R14 6k8 (2 off)
R15 150k See page
R16 68k 244
R17 2k7
All YaW 5% carbon
Potentiometer
VR1 50k multiturn
preset
Capacitors
c1 150p ceramic
C2 2n2 polyester
C3,C6 10n polyester
(2 off)
022} 1u tantalum 35V
C5 10u tantalum
35V
Semiconductors
IC1 LM339 quad
compaVrator
D1to D4 1N4148 (40ff)
D5 l.e.d.
D6 33V 400mWwW
Zener diode
TR1, TR2 BC109 (2 off)
Miscellaneous

L1 144HT-121 Toko coil; printed
circuit board, available from the
EE PCB Service, order code 574;
plastic case approx
75x55%x35mm; 14 pin d.il. i.c.
socket; fixings, wire, solder etc.

Approx. cost

£7.00

Guidance anly

217



o
@H
‘

a
~
-—
-
+
-

D2 ER
o o & R |
[ R13 }
& R3 R
2y —1T—@® A7
ICh
RS
RIS Rt Dy

GND OUTPUT GND

Fig. 5. Printed circuit board layout and wiring of the proxi_mity detector.
Construction of the prototype unit—a p.c.b. was later designed.

extra supply rail divider components.

Note the use of a 33V Zener diode D6
across the output transistor collector-emit-
ter. This replaces the usual clamp-diode re-
turned to the supply rail that is used to
suppress the inductive voltage spike that
occurs when TR2 switches off an inductive
load such as a relay. Use of a clamp diode
implies pre-knowledge of the -output load
supply voltage whereas use of an ordinary
Zener diode simply clamps the voltage spike
10 a non- destructive level of its Zener volt-
age. still protecting TR2 and allowing the use
of any external load supply rail up to this
voltage.

The circuit shown is intended for a supply
voltage of 12-15V but can be adjusted to
operate from 9V to 24V. If required, the
l.e.d. current can be altered or its operation
inverted by swapping the inputs of ICld.
Currently the l.e.d. will be *‘on’ when a metal
target is detected.

CONSTRUCTION

During construction the only important
point to consider is the mounting of the sens-
ing inductor. Since it will exhibit maximum
sensitivity if it is removed from surrounding
metal as far as possible, the whole sensor
could cither be constructed in a small plastic
case where the problem does not arise, or if a
metal case is to be used, the inductor should
be situated centrally within a clearance hole
of some 10mm or more in diameter by using
a rubber grommet or non-metallic blanking
plate. (A I5mm rubber grommet fits the
Toko inductor quite well). This will ensure
that the inductor is as responsive as possible
to externally approaching metal rather than
the case itself.)

Electrically the circuit is not particularly
critical, but do not omit the decoupling
capacitors which should be close to TR1 and
the i.c. Although not shown on the circuit, a
small 100mA regulator such as the 78L12
should be used to *“‘clean up” the supply if it
is inherently noisy or is to be shared with
noisy items such as electric motors.

FAULT-FINDING AND

SETTING UP

The unit is adjusted for a particular metal
target as follows: Adjust the sensitivity con-
trol VR1 with a falling voltage on its wiper
until the l.e.d. comes on. Now reverse its
direction and find the point at which the
l.e.d. goes out. This may require several
turns depending on the hysteresis of the com-
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parator. Place the metal target up against the
coil and the |.e.d. should come on. but when
the target is removed it may not go out. In
this case continue adjusting VR! with a ris-
ing voltage until the l.e.d. does go out at the
most remote target distance required. The
l.e.d. should now come on when the target is
adjacent to the coil and go off as it is moved
away.

If it is not possible to find both of these
points then the comparator operation will
have to be checked, since it is likely that the
detector circuitry is providing an output volt-
age that is outside the adjustment range,
possibly due to the mounting of the sensing
coil or the characteristics of the coil itself.
This can be checked as follows: Put a high
impedance voltmeter (greater than one me-
gohm) across the detector reservoir capacitor
C3. The voltage should be around 4 to 5V
with a 12V supply and should increase by
around 1V when a piece of steel is placed up
against the sensing coil. If the voltage change
is satisfactory, check the voltage on the wiper
of VRI and investigate its maximum and
minimum that can be achieved with the
adjustment and which should be from about
3.5105.5V. If the measured detector voltage
lies outside of this range then either there is
too much hysteresis via Ril and R12, or
VRI1 will need to be given a greater control
range. To provide the necessary voltage,
substitute either R15 or R16 until VR1 spans
the required voltage range with the minimum
voltage drop across itself, this will give the
greatest adjustment sensitivity.

Construction of the prototype unit—a p.c.b. was later designed.

If there was little or no change in the
detector voltage the oscillator and driver
circuit must be checked. Remove D2 from
the collector of TR1 and connect a 1k re-
sistor between its collector and the supply
rail. Lift D1 out of circuit to force the oscil-
lator into a 50:50 mark-space ratio. If the
oscillator and driver stages are functioning,
approximately half the supply rail voltage
will be measured at pin one of IC1 and at the
collector of TRi. Note that this is a good
check of the oscillator operation but not of
its frequency

If this is satisfactory and the detector volt-
age is still not correct, check the pedigree of
the coil and its associated components.

SENSITIVITY —

HYSTERESIS

To suit particular targets or to change the
sensitivity, the hysteresis of the comparator
can be changed if required, so it is worth
reviewing the reasons for hysteresis and the
considerations involved.

Hysteresis is the process by which the out-
put can be made to give a “‘clean” transition
instead of a noisy or “‘fuzzy™ changeover if
the metal target is approaching the actual
threshold point slowly and is provided by a
controlled amount of positive feedback or
*“hysteresis’". This is the electrical analogue
of the “snap-action” of most mechanical
switches and is about the only time that posi-
tive feedback is of benefit outside of an oscil-
lator!

Two resistors are used to alter the actual
threshold voltage at the “+* terminal of the
comparator in such a way that it actually
becomes two thresholds, one for each state
of the output. These are designed spaced
apart by a voltage that is chosen to just ex-
ceed the expected level of input noise or
jitter which may be only a few millivolts up
to several volts.

On the diagram of Fig. 6 these two levels
are shown as Vuy and Vi for the upper and
lower thresholds respectively, and the input
waveform is shown containing various un-
wanted noise “glitches™. With no positive
feedback there would be only one threshold
level and the output would contain extra
unwanted transitions due to the “glitches™.
With the hysteresis effect creating the two
levels shown, the comparator responds only
to the transitions associated with the basic
waveform period. Immediately the input
waveform reaches whichever of the levels is
““active” the output of the comparator flips
its own input to establish the other input
level which now holds the comparator in this
new state until the input goes beyond this

Everyday Electronics, April 1988
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new level. Of course the intention is to set
the levels apart by an amount in excess of the
noise that would otherwise cause interfer-
ence.

Having shown the advantage of such a
technique it is worth adding that use of too
much positive feedback eventually causes the
comparator to remain in only one stase since
the thresholds have now exceeded the actual
circuit change to be detected, so there is a
limit on the application of the principle.

PERFORMANCE

The circuit as shown will operate from
around 9V up to 24V without modification
other than to re-adjust the L.e.d. current for

- T 3l AN

R O O g e
STANDARD ABS BOXES

High impact ABS
Colour: Black
Internal
Dimensions
(mm) :
A B C 1+ 10+
76 58 35Box/MB1 £1.04 98p
95 71 35Box/MB2 £1.14 €1.05
115 95 37Box/MB3 €1.34 £1.24
140 90 55Box/MBS €1.88 £1.70
207 122 77Box/MB4 €3.60 £3.40
213 142 57 BoMB6 £2.70 £2.60

ALARM BELL
BOX

H404mm, W 268mm, D 138mm

Thick tough polycarbonate. White

Blue, Yellow, Red. PRICE: 1+£4.99
L54414.50.

ELECTRONIC BUZZERS
Miniature 6V or 12v

ELECTRONIC COMPONENT MAIL ORDER COMPANY -
100 + PAGE CATALOGUE AVAILABLE - SEND £1FOR YOUR COPY.

satisfactory brightness and the sensitivity
control for the detection threshold. The cur-
rent consumption is around 8 to 10mA plus
any l.e.d. current. Operation from supplies
as low as 5V is possible but the sensitivity of
the detector is lower at this voltage.

When using the sensor to sense moving
objects or the rotation of a shaft it is import-
ant 10 know the response time that can be
achieved. Fig. 7 was measured using the ro-
tating blades of a fan as a convenient “tar-
get” and shows that the response time is
around 10mS$ giving a maximum operating
frequency of around 30Hz. This speed is
limited by the time constant of the detector
smoothing that is nesessary to average the

24 HR. ANSWERmING

l f MACHmE

) THE MALTINGS, HIGH STREET, WEM

>N TR AD IN-<

SHROPSHIRE. SY4 S5EN.

DEPT.EE TEL. 0939-32763

INCLUDING DISCOUNT TICKETS
OFF £5+ ORDER . £1 OFF£10+ ORDER. £5 OFF

APRIL SPECIAL OFFER

21 Piece Precision tool Set in moulded plastic case with

clear sliding lid

6 x ftat bladed screwdrivers 0.9 t0 3.5mm

2 x cross-head screwdrivers No. 0 and no. 1
3 x hex key wrenches 1.5, 2.0, and 2.5mm

S x nut drivers 3.0, 3.5,4.0,, 4.5 and 5.0mm
5 x spanners 4.0,4.5,5.0, 5.5 and 6.0mm

1 xtommy bar

ESTABLISHED 1972

+ ORDER

DETECTOR
LEVEL

S00my

_

Fig. 7. Maximum operating speed.

drive pulse repetition rate. It follows that an
improvement in operating spced can be
gained by increasing this drive rate and re-
ducing the detector time constant. As a mat-
ter of interest, simple immunity to false
operations on slowly moving objects can be
gained by increasing this detector time con-
stant until it is approaching the object rate.

APPLICATIONS

As well as its intended use as a non-con-
taining switch, the device can also be used
for measurement. If the output of the detec-
tor is buffered and taken to a voltmeter or a
computer A/D input it will be found that the
change in d.c. voltage is a very sensitive
function of target distance within some Smm
of the coil. The voltage changes about 1V
over this distance and although it is not a
linear relationship, it can be measured and
used to control either small distance motions
or used to measure the thickness of non-met-
allic material by sandwiching the material
between the sense coil and a steel reference
plate. This technique can mecasure smail
thicknesses in a very sensitive manner. [

W g Bl g

SOLDER AT A RIDICULOUSLY
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A 5009 reel of 22 sw
£5.40 SK2 Kt £8.30 ©

multi-core solder 60% tin,
40% alloy non-corrosive

ONLY £4.99

10+ £3.75

£5.60 SK% Kit £7.99

XS lron 25W £5.80 SK6 Kit £8.20
574 Stand £2.20
TCSU-D Soldering Station

Spare Elements from £3.50
| Spare Tips for above irons £1.20

ANTEX SOLDERING
Clron 15W
CSlron 17W

RECHARGEABLE BATTERIES
Ex-Equipment. C-Nominal —1.8AH 10 off 75p; 100 off
65p. C-tag-ended 1 BAH 10 off 65p; 100 off S5p *
CHARGER FOR
NI-CAD

BATTERIES
Charges AAA,

Aud/Buz/6V - 75p L

AA C,D&
PP3 NI-CADS
£4.50

Piezo Electric

Super Slim
Aud/BuzP12-75p

Musical

Seven American tunes
Aud/BuzMus/LMB7 - £2.30
Piezo Electric Siren
Aud/Sir/SP12-£5.95
Etectronic Siren
Aud/Sir/Ent—-£7.50

Aud/Buz/12V- 75p
3
)

BT APPROVED EQUIPMENT
€2.90

Master Socket {flush)
Master Socket {surface)
Secondary Socket (flush) £1.90
Secondary Socket (surface) £1.85
BT Cable (ger metre} 15p
Line Jack Cord with plug
Extension lead, 5 mtr
Wiring Toot
Plug~431A
Slimtel Phone
Viscount Phone
Conversion Kit with wiring diagram

€6

£2.75

9p

10p

10p

Holders 4p 3p

SAFEBLOC
Safe, quick
mathod of
connecting
equipment
to mains for

FLASHING LEDs

1+ 10+ 100+

Red 45p 40p
| Amber 50p 45p
| Green 50p 45p

testing
without
fitting a plug
£6.75

35p
40p
40p

TEST PROBES (pair)
Length 144mm,

1A 1Vain tuse fitted
99p per pair

{one red, one black)
normally over £2 each

HELPING
HANDS

with
magnifier€£3.99

TESTLEAD KIT

Pack of 10 coloured
feads terminating both
ends in mini croc clips.
370mm long,

2 each colour. £1.50

Ni- CAD RECHARGEABLE BATTERIES
€1.25 {10+£1.20ea.)
90p {10+ 85pea.)
€2.10 10+£1.90ea.)

D £€2.50 {10+£2.20ea.)

PP3 €4.10 {10+£3.90ea.)

13A TEST PLUG
For finding

faults in e
13A sockets

Simply plug

in to faulty

socket and

observe

amber lights as
instructions

Price only 1+ 99p; 10+ 90p

ALL ORDERS +85p p&ip +15% VAT

12V RECHARGEABLE UNIT
10 x D size Ni-cads (4Ah) encapsulated in a black plastic case
Fuse holder. Gives 12V output when fully charged. Ex
equipment - fully tested and guaranteed

2454754+ 75mm

+£1.85 P8P + 15% VAT

£6.99

MARCO KITS
Ceramic 50V {125)
Electrolytics Rad.{100)
Fuse 20mm /B (80)
Fuse 20mm A/S (80)
Nut and Bolt {800)
Pre-set Pots. Horiz. (120)
Pre-set Pots. Vert. {120)
Resistors

0.25W Popular {1000}
0.25W 5 off {305)
0.25W 10 off (610)
0.5W Popular (1000}
0.5W 5 off (365)

0.5W 10 off {730)

1W 5 off {365)

2W5 off (365)

Zener Diodes 5 off (55)
0.25W Resistors

0.5W Resistors

1+ 2p. 10+ 159
1+ 2p. 10+ 1.5p

UNLESS OTHERWISE STATED | 4-PIN PLUG TO SUIT ABOVE UNIT - £1.78 |
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F YOU take a look through a few electro-

nic component catalogues, one cate-
gory of component that seems to take up
a large amount of space in most of them
is connectors. In one or two catalogues
there seems to be more space devoted to
various types of plug socket than to the
range of semiconductors. This is perhaps
a rather surprising situation, as on the
face of it, a few types of connector are all
that should be needed in order to accom-
modate all normal requirements. It is also
a potentially confusing situation for
beginners. If you have a project that re-
quires a two way socket, you would prob-
ably find a choice of about one or two
dozen different types in one of the larger
component catalogues!

In this month’s Actually Doing It article
we take a look at the various types of
connector currently available, paying par-
ticular attention to their suitability (or lack
of it) for a variety of applications.

PHONO

Phono connectors are a simple two
way type intended for audio applications.
They seem to have become the nearest
thing to a standard type of connector for
hi-fi systems, which is perhaps a little odd
as they can only carry a monophonic sig-
nal. Stereo is accommodated by having
separate connectors and leads for each
channel, although the leads are often
combined into a twin (figure of 8 style)
cable. Phono connectors are not only
suitable for hi-fi systems, and they are
often used for other low frequency appli-
cations such as audio frequency test
equipment. They even seem to be used
for some higher frequency applications,
including video connections to computer
monitors.

The old style phono sockets have from
one to about half a dozen sockets fitted
on a panel made from an insulating
material. Mounting these requires a cut-
out of about 9.5 millimetres in diameter
for each socket, plus two or more smaller

Deing it !/

holes for M3 size mounting bolts. More
recent types are neater and somewhat
easier to use. They are single types, and
require just one mounting hole (usually
6.35 millimetres in diameter). The con-
nection to the outer conductor (which
connects to the braiding of screened ca-
bles) is by way of an out-sized solder tag
held in place by the fixing nut.

The only problem | have encountered
when using these is that with use they
can tend to work loose. They stilt seem to
be better than the older style, and | would
certainly recommend the use of the
single-hole fixing variety wherever poss-
ible. In the past phono plugs have tended
to be almost impossibie to wire to cables,
but again, modern components seem to
be much improved and are unlikely to
give any real difficulty in this respect.

THE DIN

There is a range of DIN plugs and sock-
ets from simple two way connectors
through to at least 13 way types. How-
ever, only DIN connectors from two to
eight ways seem to be readily available.
These are primarily intended for audio
use, but they are well suited to any low
frequency low power applications. They
are used as the standard connectors for
the MIDI interfaces now fitted to many
electronic musical instruments for
example. The two way type is specifically
intended for connecting loudspeakers to
audio power amplifiers, but only low and
medium power units (up to 25 watts
rm.s.). They have not proved to be par-
ticularly popular in this application, and
in my experience have not provided a
particularly reliable method of connec-
tion. Screw terminals, as used on higher
power amplifiers, now seem to be quite
common on lower power units. The other
DIN connectors are only intended for low
level signals.

Fig.1 shows the pin layouts for DIN
connectors from two to eight ways, and
as will be apparent from this, there are

S Pin S Pin
2] ‘BAiln 3 Pin 4 Pin “Domino” 180 Deg.
o o o o 0%o
(o) (o) (o)
>/ o _o
S} 1Pl 8 P'n 8 Pin
240 Deg. 6 Pin 7 Pin Regular 0ffset
aay A 0%o0 0%o0 0%o0
(o] (o) (o) O p O (o] (o)
o o o o o o 8o

Fig. 1. ten readily available styles of DIN connector.
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three different five terminal types and
two different eight way types. | am not
sure why this should have been deemed
necessary—perhaps so that different con-
nectors can be used on different catego-
ries of equipment. Anyway, any three to
eight way DIN connector having a suf-
ficient number of ways should be suitable
for any low power, low frequency appli-
cation.

Printed circuit mounting DIN sockets
can now be obtained, but the chassis
mounting type are the ones most fre-
quently used in projects. These are quite
easy to mount, and they require a 12.5
millimetre main cutout plus two smaller
holes for the 6BA (or similar) mounting
screws. The plugs having five or more
terminals can be a bit awkward to wire
up. This task is very much easier if the
plug can be fixed in a vice. As when doing
any wiring of this general type, the ter-
minals and ends of leads should be
tinned with solder prior to making the
connections.

With most modern plugs a certain
amount of care needs to be taken in order
to avoid accidental short circuits, and this
is certainly the case with multi-way DIN
plugs. Remember to fit the plastic covers
onto the cable before wiring up the plugs,
otherwise you will be unable to fit the
covers in place.

There are a couple of metal grips on
each plug which can be crushed onto the
cable using a pair of pliers, and these
provide simple but effective strain relief.
When using a screened cable, if the cable
is left uninsulated at the point where it is
gripped by the plug, this will provide a
connection between the screen and the
metal shell of the plug (it is a good idea to
reinforce this connection with a generous
helping of solder). This method of strain
relief is sometimes used with other types

of plug incidentally, including some
phono types.
JACK

This is another form of audio connec-
tor, and there are three sizes available.
These are 6.35, 3.5, and 2.5 millimetres
(which is the diameter of the barrel sec-
tion of the plug). Originally these were
only two way connectors, but there are
now stereo versions in all three sizes. In
their mono form the 6.35 millimetre va-
riety are mainly used for audio connec-
tions in electronic music and P.A.
systems, and they are used in both forms
for headphones (depending on whether
the application requires stereo or mono
use). The smaller types are also primarily
used with headphones and earphones,
but on miniature equipment such as ra-
dios and personal stereo units.

A jack socket is the obvious choice for
an earphone or headphone output on a
project, or for a microphone input. They
are also very useful as general purpose
two or three way connectors for low fre-
quency applications which involve mod-
est currents. They are inexpensive, easy
to use as the sockets are all single-hole
fixing types, and the plugs are easy to
wire up. Their only slight drawback is that
the plugs are sometimes a slightly loose
fitin the sockets, and they can tend to pull
out of the sockets easily. The early minia-
ture types gained a bad reputation as
there seemed to be no standard barrel
length, and some plugs literally jumped
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out of incompatible sockets. There seems
to be no problem of this kind these days.

COAXIAL

Coaxial {or just plain “‘coax’’) connec-
tors are a two way radio frequency {(r.f.)
type which are primarily intended forcon-
nections to television aerial leads and
similar applications. They are sometimes
used as an inexpensive alternative to
BNC connectors for radio frequency test
gear, and seem to be well suited to this
application. At a glance BNC and coaxial
connectors look very similar, but a closer
examination will reveal that the BNC type
are higher in quality, and lock together
with bayonet style mechanism. For
something like a television aerial ampli-
fier or simple test equipment coaxial con-
nectors are the obvious choice, but for
high quality test equipment such as anr.f.
signal generator or an oscilloscope the
BNC type are probably worth the extra
money.

Coaxial connectors can be quite awk-
ward to connect to the special coaxial (75
ohm) screened cable. The outer braiding
is not usually a problem as the connec-
tion to it is made via a simple grip mech-
anism which tightens as the plug’s cover
is screwed in place. The inner connector
must have a long piece of insulation re-
moved so that it can be pushed right into
the central connector of the plug, and
soldered at the far end. Plenty of
solder must be applied to the joint, and
preferably some of the solder should go
well down into the plug to make a really
strong connection. On the other hand,
excess solder may make it impossible to
fit the plug in the socket, and the connec-
tion has to be made reasonably quickly in
order to avoid melting the plastic insu-
lation around the central connector. |
have yet to come across anyone who
finds connecting this type of plug any-
thing other than irksome, and it is noti-
ceable that some recent high quality
types have a grub screw to permit a pain-
less connection to the central prong of
the plug!

Note that the plugs and sockets used
for car radio aerial connections are not of
the standard coaxial variety, but would
seem to be a form of connector produced
specifically for this task. Apart from a pro-
ject such as a car radio aerial amplifier
there would seem to be little point in
using these. Another form of coaxial con-
nector is the 50 ohm impedance variety,
and these are a high quality locking type.
They are normally only used for transmit-
ters and you are unlikely to use them
unless you are a CB amateur radio
enthusiast.

HIGH CURRENT

The connectors discussed so far are not
well suited to high current applications,
such as at the outputs of bench power
supplies. The usual choice for this type of
application are four millimetre connec-
tors. These are single way connectors,
and the plugs are very simple split-pin
types. There are very basic sockets, and
the ““terminal post” variety. The latter can
function as ordinary sockets, but the front
section can be unscrewed slightly to re-
veal a hole through the metal part of the
socket. The bare end of the lead can be
threaded through the hole, and then the
front part of the terminal is screwed down
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onto it to provide a very secure and low
resistance connection.

Four millimetre connectors are popular
for use on power supplies, multimeters,
and for aerial connections on short wave
radios. There are smaller one and two
millimetre versions that are useful for
applications, such as aerial connections,
where a simple one way low current con-
nector is required. For loudspeaker out-
puts on power amplifiers a more popular
choice is either simple spring loaded ter-
minals which connect to the bare ends of
the speaker leads, or screw terminals.
These screw terminals can be connected
direct to the leads, but it is neater (and
more reliable) if the proper “spade’ ter-
minals are used instead. Screw terminals
probably represent the most reliable form
of high current connector, but they are
really only suitable for “Connect it and
forget it” applications such as speaker
connections in hi-fi systems.

These connectors are all very low tech-
nology types having their origins in the
early days of electronics, and they should
not be difficult to use. One point that |
must stress is that it is important to use
these heavy duty connectors for applica-
tions that involve currents of more than a
few hundred milliamps. Miniature jack
sockets etc., could easily burn out if sub-
jected to high currents, and would not
give reliable results.

THE FIELD

We have covered the main types of
plug that you are likely to use, but there
are several other types available. One of
these is the audio locking range of con-

nectors. These are mainly used as micro-
phone connectors for CB radios, PA
systems, and other applications where
rugged construction and locking capabil-
ity is advantageous. It is worth noting
though, that locking versions of some
other types of audio connector (including
certain jack and DIN varieties) are now
available, and these might be more con-
venient in some cases. Note that in order
to obtain a locking action, both the plug
and the socket must be locking types.

XLR connectors are very high quality
three way audio types intended for use in
professional grade equipment. Their rat-
ings of 15 amps at 120 volts a.c. with a
maximum contact resistance of five milli-
ohms seems more appropriate to power
connectors than audio types. They are
little used in electronic projects due to
their cost. A plug and socket costs about
as much as a small project!

So-called “power’’ plugs and sockets
are potentially useful to the home con-
structor, but seem to be little used. They
are intended for the connections between
mains adaptors and items of equipment
such as portable cassette recorders and
radios. These connectors are available in
a bewildering array of sizes and types,
and this lack of standardisation has poss-
ibly led to them being ‘‘cold shouldered”
by many electronics hobbyists.

This accounts for all the.common types
of connector, apart from special varieties
such as computer types—but that's
another story.

Robert Penfold

v

A selection of sockets (locking, 4mm terminal post, coax,
spring terminals, car radio and 4mm types).

, ~6§:._
™

Audio sockets (5 way DIN, phono, standard (enclosed and
switched) jack, standard open mono jack, and 3.5mm (switched)

jack).

A plug assortment (2 pin DIN, 4mm, stereo jack [rear], BCN
[front], 2.6mm jack and 6 way DIN).
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STEREO
NOISE GATE

ROBERT PENFOLD

R

Clean up your act and make sure you get
your message across to your audience

loud and clear

NOISE gate is extremely simple
Ain essence, and the basic idea is

to have an electronic switch
which enables the input signal to pass
through to the output, but cuts the signal
path when no signal is present. Units of this
type are normally used on signals which con-
tain a fair amount of noise, either in the form
of background *‘hiss” or mains ‘““hum”. The
noise would tend to be very obtrusive during
pauses in the main signal, and switching it
out during these periods can therefore make
a worthwhile improvement in the subjective
quality of the signal.

Noise gates are used in various applica-
tions, but are mainly used in communications
systems to clean-up noisy voice links, or in
electronic music systems. In the case of the
latter they are often needed to combat the
mains “hum” that is present on the output of
some instruments, or which occurs due to
“earth loops” which prove to be difficult to
eradicate, but may also be used to combat
tape noise or *hiss” type noise from other
sources such as certain types of effects unit.

Noise gates are sometimes utilized as a
form of effects unit themselves, and can be
used to give an abrupt cut-off to an instru-
ment which has a long decay time. In this
role the unit is really operating as an envel-
ope modifier rather than as a noise gate,
although it is still the noise gate name which
is normally applied to units of this type.

ZERO POINT
SWITCHING

Although simple in theory, some noise
gate designs are quite complex. It is one of
those things where a basic design can be built
using a handful of components, but one
which gives really good results needs to be
much more involved.

The main problem with very basic types is
that they tend to generate switching “clicks”
as they switch on and cut off again. The
importance of this depends on the applica-
tion, but a design which does not generate
these “glitches” will almost invariably sound
noticeably better that one which does, and in
some electronic music applications the differ-
ence can be very noticeable indeed.

There are two main approaches to avoid-
ing the switching glitches, and these are pre-
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dictive switching and zero point (or
“‘crossover’™) switching. With predictive
switching the gate appears to predict that the
signal is about to commence, and switches on
just before it does so.

What is actually happening is that the
switch is being activated in the normal way
by detecting the commencement of the input
signal, but the signal to be gated is fed to the
switch via a delay line so that the switch has
time to close before the signal reaches it.
This system can still produce a switching
glitch when the signal is cut off, although in
most cases the signal is not switched off until
it has decayed to a very low level, and any
switching glitch is then likely to be so small as
to be unnoticeable.

This noise gate design uses the alternative
of zero point switching which is slightly more
simple and less expensive to implement, and
which seems to give better overall results.
With this method it is accepted that by the
time the circuit has detected the start of an
input signal it will have already reached the
electronic switch, but switching glitches are
avoided by holding off the switching on of
the gate until the signal passes through the
zero volts crossover point.

The waveforms shown in Fig.l helps to
explain the way in which this eliminates the
switching *‘clicks”. In Fig.1(a) there is no

zero point switching, and the gate actually
switches on at the worst possible time, which
is at the peak of a half cycle. This gives a
signal which rises almost instantly to the
peak level, and in doing so it produces strong
high frequency components which give the
switching *click’’sound.

With a combination of high amplitude and
high frequency components this glitch will
stand out clearly against most types of signal.
Of course, the signal will not always be
switched on when it is at or near its peak
level, but in practical tests with a variety of
signals a simple noise gate was found to gen-
erate strong switching glitches far more times
than they were very weak or absent.

With the zero point switching waveform of
Fig.1(b) the switch-on has been held off until
the end of the half cycle, so that the output
signal from the gate starts at the beginning of
a half cycle. There is no sudden rise in the
signal to a high level, and no “click” will be
evident on the output signal. This system is
less than perfect in that a few milliseconds at
the beginning of the signal are lost, but in
practice it is highly unlikely that this would
ever be noticeable.

Switching glitches can also occur when the
signal is switched off again. These are caused
by a similar effect, with the output signal
suddenly being switched from (possibly) a
high amplitude to zero. Often the signal will
be at a low level by the time it is switched off,
but ideally the zero point switching should
also be active at switch-off so that a high cut
off threshold can be used if desired, without
the risk of any significant switching glitches.

shown in (b).

Fig. 1. In waveform (a) the signal is cut on and off near its peak
level, producing “‘clicks” that are absent from the waveform
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SYSTEM OPERATION

The block diagram of Fig.2 shows the gen-
eral arrangement utilized in the Stereo Noise
Gate, and although this looks rather
involved, the basic means of operation is
actually quite straightforward.

Each channel has an electronic switch
which is used to switch the input signal
through to the output, or to block its path,
depending on the input signal level. A buffer
amplifier ahead of each switch provides the
unit with a reasonably high input impedance
while a buffer stage following each switch
gives the unit a low output impedance.

The basic function the noise gate must
provide is to generate a signal to turn on the
switches if the input exceeds a certain thre-
shold level, or to switch them off if the signal
is below this level. With a stereo noise gate it
is normal for the two channels to be switched
in unison as the action of the unit becomes
much more apparent if they operate inde-
pendently. Therefore, the output of each
input buffer amplifier is coupled to a mixer
stage, and the gating signal is derived from
the output of the mixer.

With this system there is actually no rigidly
defined level at which the gate is activated in
the sense that the thresholid level is the sum
of the input levels, rather than at a certain
level on one or other of the inputs. This gives
perfectly good results in practice though, and
helps to simplify the unit slightly.

AMPLIFIER

It will often be necessary for the gate to be
activated at quite low signal levels of around
—40dB or less, and a large amount of ampli-
fication is needed after the mixer in order to
produce a strong enough signal to drive the
switch control circuits properly. Two stages
of amplification are used, with a gain control
fitted between these two stages. This acts as
the trigger level control.

A buffer stage follows the second ampli-
fier, and the purpose of this is to provide a
very low output impedance so that the next
stage can be driven properly. This stage is a
smoothing and rectifier circuit, and the low
drive impedance permits a very rapid attack
time of under a millisecond to be achieved.

A very fast attack time is essential in this
application in order to ensurc that an insigni-
ficant amount of signal is lost before the
electronic switches are closed. The decay
time must be somewhat longer so that the
unit responds to the overall amplitude of the
inputsignal, and not to individual half cycles
(which would result in severe **chopping” of
the signal).

TRIGGER LEVELS

The smoothing circuit teeds into a trigger
circuit which provides two functions. Firstly,
it provides a logic compatible output from
the input signal which will be at non-logic
voltage levels and will vary relatively slowly
rather than cleanly switching between two
levels.

Secondly, it introduces a small amount of
hysteresis, which simply means that the thre-
shold level at which the unit switches to the
**on™ state is higher than the one at which it
reverts to the **off™ state. This reluctance to
change state avoids having the unit rapidly
switching between the two states when the
input signal drops close to the cut off point

With a simple noise gate the output from
the trigger circuit would be used to directly
drive the electronic switches, but in this case
the switches must be driven via zero crossing
detector and control logic circuits. Each elec-

Everyday Electronics, April 1988

FLIPIFLOP GATE

E

COMPARATOR

|
2 H |
|
t
I

1%
ELECTRONIC LN YOLTAGE
mpuT O BureeR e BUFFER  femeO g Tpyr sate comparator [
RECTIFIER
- A ¥ AMPLF ER | BUFFER AND TRIGGER
TRIGOER SMOQTHING |
[ LEVEL |
i
r |
/M ELECTRONIC /N o |
F [} 01 TA
| weur o SwitCw BUFFER =0 outpyt b CouPARATOR
i

| l

| frron)

FLIPFLOP SATE

VOLTAGE
COMPARATOR

=

Fig. 2. The block diagram for the Stereo Noise Gate. Although it looks quite
complex the actual operation is quite straightforward (see text).

tronic switch is driven from a flip/flop circuit,
and these are of the basic S/R (set/reset)
type

A flip/flop of this type has two inputs
called the ‘“‘set” and “reset” inputs. and
there are two outputs called the Q™ and
“not Q" outputs. The outputs always have
the opposite states to one another, and in
this case only the Q" outputs are used.
These are set high by a positive pulse to the
set input, and set low again by a positive
pulse to the reset input. In this case, the set
pulses close the electronic switch, and reset
puises open it again.

VOLTAGE

COMPARATOR

Two voltage comparators provide zero
crossing detection, and these are set up in
such a way that both their outputs go high if
the input voltage is within a few millivolts of
zero volts. The two outputs are fed to a gate
circuit, along with the output from the trig-
ger circuit.

The gate is designed to provide a positive
output only if all three inputs are high, and it
provides the set signal for the flip/flop. In

M3

other words, the desired action is obtained,
with the trigger output going high, but the
electronic switch not being activated until the
signal reaches the zero crossover point and
the outputs of both comparators go high as
well.

The reset pulse is produced by a second
gate circuit, and it is fed from the same
sources. However. it differs from the other
gate in that it generates a high output level
when the outputs of the voitage comparators
are high, and the trigger output is low (not
high). Thus the electronic switch is turned
off when the trigger output goes low, but
only when the comparators detect that the
input signal has entered the zero crossing
zone.

As the signal in each channel will normally
be different, a separate zero crossing detec-
tor and control logic circuit is needed for
each channel. This means that the two chan-
nels will not be switched precisely in unison
except when the two signals just happen to
pass through the zero point simultaneously.
However, the time difference between the
two channels switching will usually be no
more than a few milliseconds, and is unlikely
to be noticeable.
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Fig. 5. Component layout and full size printed circuit board copper foil master pattern for the Stereo Noise Gate. The
components with annotations of one hundred added are for the second channel.




CIRCUIT OPERATION

The main circuit diagram of the Stereo
Noise Gate appears in Fig.3, with the zero
crossing «detector gate circuit shown sep-
arately in Fig.4 Note that this circuit is for
ONE channe! only, and that for sterco oper-
ation much of the circuitry is duplicated in
the second channel.

fhe input and output buffer amplifiers
ICla and IClb (Fig.3) are both standard
non-inverting types. The input impedance of
the unit is nominally 100k. IC2 is the “elec-
tronic switch™, and this is a CMOS 4016BE
quad s.p.s.t. type. One of the four switches
is used in the other stereo channel, but the
other two are simply ignored.

IThe input of ICIb must not simply be left
floating when IC2 is switched off. as it would
almost certainly drift away from the normal
bias level. and this would cause a switching

click™ each time the switch was activated.
Resistor R4 is therefore used to bias ICIb’s
input to half the supply voltage during the
periods when 1C2 is open.

The mixer stage 1C3 is a conventional sum-
ming mode type. It is designed to have a
certain amount of gain though. and it there-
fore doubles as the first of the amplifier
stages.

The potentiometer VR is the *“Thre-
shold™ control. and this feeds into the second
amplifier which is a high gain type which has
TR1 operating in the common emitter mode.
This amplifier will often be considerably
overloaded, and diode D1 is needed to pre-
vent this from driving the biasing well off its
correct level. which could cause the circuit to
occasionally maltunction.

The buffer amplifier uses IC4 in the invert-
ing mode with TR2 and TR3 as a discrete
class-B output stage which gives the circuit a
high drive current capability. The circuit
does exhibit a small amount of voltage gain,
but only about 10dB (just over three).

DECAY TIME

Diodes D2 and D3 are the rectifier circuit
and capacitor C9 is the smoothing capacitor.
Resistor RIS sets the decay time, and with
the specified value this is quite short (less
than 100ms). The decay time can be altered
by changing the value of R15 though, or a
potentiometer could be used here to give an
adjustable decay time. The decay time is
proportional to the value of RIS.

Diodes D4 and DS limit the voltage pro-
duced across capacitor C9 to no more than
about 1.3V, and this helps to give consistent
results. Without this limiting some signals
would generate a very strong voltage on C9
which would take a long time to fall to the
switch-off threshold voltage. and this would
give inconsistent decay times.

IC5 operates as the trigger circuit with
positive feedback and hysteresis introduced
by resistor R19. The l.e.d. indicator D6 is
driven from the output of IC5 by way of
emitter follower buffer TR4, and D6 indi-
cates when the gate has been activated.

ZERO CROSSING
DETECTOR

Focussing our attention on the zero cross-
ing circuit, Fig.4, IC7 is a dual operational
amplifier but in this circuit both sections are
connected to act as voltage comparators.
The resistor/capacitor network (R23 to R27
plus Cl11) provides suitable reference volt-
ages. but note that the circuit is not strictly
speaking a true zero crossing detector. What
it is really detecting is when the signal volt-
age is close to its quiescent bias level. which
is about half the supply voltage.

The two gates are both 3-input AND types
formed from three diodes and a resistor. In
the case of the gate that generates the resct
signal, the input that is fed from the trigger
circuit's output is preceded by an inverter
(IC6¢). so that when the trigger provides a
low output level the input to the gate goes
high and generates the reset pulse.

The flip/flop is a conventional CMOS type
formed by cross coupling a couple of 2-input
NOR gates, IC6a and 1C6b. One of the other
gates in IC6 is used as the inverter mentioned
above, but the other gate is left unused.

The current consumption of the circuit is
about 18mA when in the stand-by state, and
around 25mA when activated (and the l.e.d.
indicator switches on). Power is supplied by
a fairly high capacity 9V battery. such as a
PP9 type or six HP7 size cells held in a plastic
battery holder.

CONSTRUCTION

Apart from the usual oft-board compo-
nents such as the sockets and the controls,
the components are all mounted on the
printed circuit board, as detailed in Fig.5.
This board is available from the EE PCB
Service, code EES97. There are quite a few
components to fit onto the board, but pro-
vided things are taken steadily with no undue
rushing there should be little difficulty in
constructing the board successfully.

Be careful to fit the electrolytic capacitors
and semiconductors the right way round. and
bear in mind that IC2. ICS. and IC6 are
MOS input types. These require the normal
antistatic handling precautions, and the most
important one of these is to use sockets for
these devices and not to plug them into the
circuit board until all other construction is
completed.

A number of link wires are required, and
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thesc can be made from about 20s.w.g.
tinned copper wire, or trimmings from the
resistor leadouts are suitable if suitable wire
is not to hand. Fit pins to the board at the
points where connections to the off-board
connections will eventually be made.

With this project we are using the con-
vention of having the component numbers in
the second stereo channel equal to those in
the first channel but with one hundred
added. Of course, many of the components
in this casc are common to both channecls,
and therefore only appear with their basic
indentification numbers. If a monophonic
noise gate is required. build up the board in
the normal way but omit any components
which have identification numbers more than
one hundred.

CASE

An instrument case having dimensions of
about 203mm by 127mm by Simm is used as
the housing for the prototype. but any case
of around the same size would probably be
equally suitable. Bear in mind though, that
the board is almost 190mm wide, and the
width dimension of 203mm represents some-
thing approaching the minimum that is
usable.

The printed circuit board is mounted on
the base pane! of the case. and I used self-
adhesive nylon supports, but obviously con-
ventional mounting pillars or spacers and
mounting bolts can be used if preferred. Fit
the board well forward so that there is suf-
ficient space for the battery at the rear of the
unit, but leave enough room to accommo-
date front panel mounted components. The
sockets specified in the components list are
phono types, but an alternative audio con-
nector may well be more convenient with
your particular sct up, and the sockets should
be changed to a more suitable type if necess-
ary.

There is little in the way of hard wiring,
and there should be no real problems in
completing this. Ideally, the leads from the
board to the input and output sockets should
be screened, but this is not essential provided
these leads are kept reasonably short.

IN USE

With the Threshold control VRI1 well
backed-off the effect of the unit should be
readily apparent with the signal being coup-
led through to the output only when at a
fairly high level. If VRI is set in a fully
anticlockwise direction the signal should be
continuously cut off. D6 should switch on
and off in sympathy with the signal being ~ut
on and off. With VRI well backed-off the
unit is only really usable as a musical effects
unit. and it would not normally be set up in
this way for true noise gate applications.

To adjust the unit for use as a noise gate
the unit must first have the signal source
connected to its input. There should be no
signal present though. just the background
noise that must be suppressed.

With the Threshold control VR! well ad-
vanced D6 should light up. VRI should then
be backed-off just far enough to switch-off
D6, or if D6 does not switch on even with
VR fully advanced, then VR1 should be left
tully advanced.

Subjectively. results might be better with
VRI backed-off slightly from the point
where the unit only just cuts off the signal
before it fully decays. It is worthwhile exper-
imenting a little with the setting of VRI to
determine the setting which gives the best
results in practice. |
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Brainwave

Are we about to create a race of Supermen?

F& BETA - Concentration, [ ALPHA — Reiaxation, [J THETA - Imagination,
pleasure, tranquility,
positive feelings.

probiem solving, active
thought.

creativity, hynagogic
imagery.

Essentiatfor
RF circuits
* Top thight Hi-Fi

SILVER SOLUTION

This powertul sitver plating compound must be the greatest revolution in
electronics since the IC1 Just wipe on with a cloth to plate PCB tracks.
connectors, wire, component leads, etc. with a layer of pure silver!

° Big-electronic circuits and electrodes.
LARGE BOTTLE (150ml) SILVER SOLUTION £11.20 + vAT!

N B The soiution will 1ake 10 brass coppet. eIC but not 10 steel or pre-plaled components

FEATURED IN ETI
MARCH 1988

JUMPIN’ JACK
FLASH

o Lighting wizard - brings
any rock band s stage
performance to life!

o Sound operated flash - pholog: 2ph
bullets in fhght!

» Voce switch and sound 10 action
controller with endless applications

The parts set consists of a high quality
PCB and all components. ICs. opto isolator.
triac, heat sink, pots etc. to build the circuit
board. What you do next 1s up to you'

The ETl article. supplied free with every
sel. shows how 1o make the most of J.F's
capabilities

THE ALPHA PLAN

Can you really tran your brain to think more efectively?
Can you really achieve peak performance in things you re "'no good al’
Can you really overcome lear, shyness, uncertainty?
And can you do it all without really trying?
Or David Lewis’s famous Alpha Plan has ail the answers. It was recenity
investigaled by a QED television documentary (Alpha ~ How 10 Succeed
Without Really Trying). And the conclusion? It works!

Dr. Lewis's book ‘The Aipha Plan' is yours for only £2.50 (no VAT)
Your future Is waiting.

KNIGHT RAIDER
FEATURED IN ETI, JULY 1987

The utmate i aghting effects for your Lamborgnin. Maserat, BMW
ot any offver car. tor that matter). Prcture this. eight powertul ligr

(ine a)0ng the H1ont nd exght a10ng the rear You fick & swiich on the

Gashboard control box and & powni of kght moves lazily Irom left 1o

Oght leavang @ COMut S 11 Detund 1 Fi) the swnich agan and fhe

£ of g bacomes & bar. bouncing Dackwards and foraads

slonghe fow Press agdn and try ong of he other s parter

An LED orsplay 0n he Comros Do 1's you see what the main | hqhn

are.

The Kreght Raader Can be lited 10 any car (i makes sn exceliont 1og

git!) Of wiih Iow POWere0 Duibs it can tutn any ched s pedal car or

Dcycle o 8 spectacular TV-age 10

tidiconwolbeyibageres con i iolicatel oRERSY LEDs PCE

components, nardwire and msiructions The sequance board
nchioes PCA (C3. power FE T8, components, nerdware and

KNIGHT RAIDER CONTROL BOX ONLY

monitor

.

The ETI Brainwave Monitor must be the most astonishing project ever to appear in the
pages of an electronics magazine. It will aliow you to hear your brainwaves and judge
the relative levels of various types. It will also help you to control your mind more
effectively, to be at peak performance in all situations

Doesn’t my mind work pertectly well when left to its own devices ?
If you've ever been confused. unsure of yourself. shy, unable to pass exams or to
impress people at interviews, you know perfectly weil that it doesn't. Your mind (and
everybody else’s) is full of bad habits, inappropriate responses, feelings of inadequacy

all pulling you down. Why should you put up with it?

Mind training sounds like hard work!

It can be. If you want to do it the hard way, go and study under a Zen master for fifty years
or s0. You'll get there in the end! With the brainwave monitor it takes no effort at all. Just

the opposite in fact
How do I start?

- trying is the one thing you mustn't do!

At first you use the monitor’s internal indicator to exercise your mind. In direct mode you
improve the time percentage; in integrate you concentrate on the amplitude. After that
the choice of direction is yours. With the Aipha Plan you can reach the core of your
personality to root out the weakness and replace it with inner strength. Otherwise you
can Just enjoy the feelings of pleasure and clear headedness that alpha training brings, or

the creativity and imagery of the theta state

A friend told me | can use brain power to control lights and things. | can’t believe it!
As a matter of fact. you can do more than that! The interface sockets an the moniior allow
you to turn lights on and off. control toys and electrical gadgets, play computer games

all with your mind! Are we about to create a race of Supermen? Only time will tell

The Brainwave Monitor is featured in the September, October and November 1987 issues
of ETI. The approved parts set contains: two PCBs, all components including three PMI
precision amplifiers, shielded box tor screening the bio-amplifier, attracfive instrument
case with tilting feet, controls, switches, knobs, plugs and sockets, leads and materials for
electrodes, full instructions for assembly and use

Pans are available separately. We also have a range of aci

1es, professional books, etc

Please send a stamped, seif-addressed envelope it you just want the lists. Otherwise, an SAE + £2 will
bring you lists, construction detals and turther information

MATCHBOX =
AMPLIFIER .

APRIL 1986
No ordinary amplifiers, /1

these. When our first
customers 100k an

{

interest, t was for the \4
diminutive size (both
modules will tin a

matchbosx!). 1 351893 powes supplies and
Aker imped: r 3SSIVE POV ot

quatity
her modules mwmw. 1bed. both based on
the powertul L16SV 1C. The singie IC version will deliver
over 20 Watts with a surtable ‘mahm and power supply
The brage version can provide up to S50W) Although the
specihied supply vottage ana speaker impedance must be
used 10 achieve maximum power. both modules are quite
happy to work lrom any voltage between 12V and 32V. and
will accommodate any type of speaker The brdge versicn
18 10eal for Qiving & boos! to car Hi-Fi systems, driving two
4 Ohm speakers in parallet on each channel lor best eMect
Both designer-appioved parts sets consist of a roller
d eircurt board and all components. The

heal Lgge u

POWERFUL AIR
IONISER

FEATURED IN ET!

JULY 1986
lons have been descr.bed
as ‘vitamins of the air’ by

the healih magazines
ar.* have been credited
wvvr cv«M'm\g from
unng hat
asthma 10 4mprov.ng concentration and putting an end
10 1nsomma. Although some of the claims may be
exaggerated. there is no doubt that iomised ar is much
Cleaner and purer, and seems much more INVIQOrating
than ‘dead ar
The DIRECT ION 10ms.
excilement when it appeared s
n ET1. Atlast. an oniser that was comparablc th
(better than?) commercial products, was rekable. good
10 bund and tun! Apart trom the sernous applicabions
some of the suggested gxperiments were outragecus!
We can supply a maiched set of parts, tully
approved by the designer 10 build this umque project
The set includes a roller inned pnnted crcul board.
66 components, case, mains lead. and even the parts
for the lester Accotding 10 one customer. the sot costs
‘about a third of the pnce of the ndmdual components
What more can we say?

DIRECT ION PARTS SET

JUMPING JACK FLASH £6.90 + VAT g 0 WITH BLACK CASE £11.50 + VAT ™ ara "
. N E
575633 f?/'ADvE-R — £6.50+ var £8.90+VAT £3.90+VAT | WITH \A;.HITE CAss g:v 80 :t/,:'r nclbdeg
ey
LM2917 RUGGED LEDs v/
/
ao7sa1 precison t2mmuoyngonc 0o | EXPERIMENTER SET PLASTIC CASE .4 R i /o A
LM3524 Switch mode reguiato IC. £0.80 + VAT y
CF585 Calculator IC £1.00 + VAT Consists of LM2917 IC, special printed circun board and suitable for mains condioner :80’%,‘::3550 ?gg(;?é,,{gfs

LM329 Quad comparator 1C
MC1458 Dualt op-amp .

310r £1.00 + VAT
3 tor £1.00 + VAT

AllICs supphied with FREE DATA.
Prices apply only while Stocks las

Prices shown are exclusive of VAT. so please
add 15% to the order total. UK postage is 70p
on any order. Carriage and insurance for
overseas orders £4.50 Please allow up to

14 days for delivery

detated nstructions with data and circuits for eght
different projects to buikd. Can be used 10 expernment
with the circuits in the "Next Great Little IC’ teature
(ET1. December 1986)

LM2917 Experimenter Set £5.80 + VAT

and mains conirolier

ONLY £1.65 + VAT

LIMITED

DIGITAL AND AUDIO EQUIPMENT \//YLEDS
Assorted 3mm LEDs: red, green. yellow and
orange. 25 of each (100 LEDs) for £6.80

SALES DEPT
ROOM 111
FOUNDERS HOUSE
REDBROOK
MONMOUTH
GWENT
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NEYWS

. . . from the world of electronics

“STEAM-U

FOR

SINGAPORE

A TRAIN set—made in the UK—that would be
every boy’s dream is being used to train engin-

eers in the Far East.

With a price tag of £650,000 it’s obvious that
this is no ordinary train set that Dad could play
with in the loft or the spare room. It is a rail-
way simulator built for Westinghouse Signals
at Chippenham as part of a £45 million contract
for supplying signalling and other equipment

LR

for Singapore’s Mass Rapid Transport system.

The computer controlled
layout is used for training Singa-
pore workers who will run the
new railway, which will be one
of the most modern in the world.
Two Westinghouse engineers
went to Singapore to train
instructors at the training school,
set up for the country’s new sys-
tem.

Geoffrey Smith, project
engineer and Duncan Chad-
dock, senior engineer, with

three software engineers at
Westinghouse worked on the
layout for two years. The inch-
and-a-half gauge ‘“‘model rail-
way” itself was made for West-
inghouse by Bassett Locke of
Northampton.

Eight of the 41 stations on the
66km long computer-controlied
rail system were included in the
layout. There are 18 coaches,
each representing a six-car
train.

Full-size control equipment
operates the model system so
that staff will be familiar with the
feel of it when they use it on the
real railway.

Geoff Smith says that when
the initial training of staff was
completed and the railway oper-
ational, the simulator would re-
main in use.

“New staff will always need
training and the system can also
be used as an analytical tool to
recreate and investigate failures

Project engineer, Geoffrey Smith, operating the £650,000 model train set built for
Westinghouse Signals.

and incidents which may occur
on the full size railway”, he says.

The simulator has already re-
vealed prospective problems
which would not have normally
been discovered until the real
system was running.

An electric model of a diesel
loco, which runs at half the
speed of the trains, was specially
made for use on the simulator to
create the real life problems of a
slow train clogging up the sys-
tem.

Charges for British Telecom
inland private circuits have just
been revised. Rentals will rise by
an average of S5 percent, and
connection charges for analo-
gue private circuits, Access Lines
and KiloStream digital circuits
will be increased by an average

of 50 per cent.

Even after the revised in-
creases come into effect, BT
claim that the private circuit
charges will remain among the
cheapest by far in comparison
with Europe and North ame-
rica.

Radio, Electronics

and Hobbies Fair

The Swindon & District Amateur Radio is to hold a “Radio,
Electronics and Hobbies Fair” at the Science Museum, Wrough-
ton, Swindon, Wilts, on Sunday 22 May 1988 from 10 a.m.

The Science Museum at Wroughton has a large collection of
aircraft, agricultural equipment, fire engines, hovercraft and
much more. The stands and exhibitors displays will be set out
with the Museum exhibits as a backdrop.

With this move the club hope to expand their annual Radio
and Electronics Rally into a much bigger event and in addition to
the radio rally they are inviting applications for space from the
modelling world.

It is planned to have a “Model Railway Swopmeet”, model
aircraft show and flying display, model boat show and a R/C
pond. Also to be included will be a model steam engine rally
and a model car meet.

The venue is well sited for access from the M4 motorway,
which is only two or three miles away, and will have the AA
signs from the motorway and around the area to direct traffic.
For further information contact: Mr K. A. Saunders (Event
Organiser), Tamarisk, Tetbury Lane, Leighterton, Glos. GL8
8UP. Tel 066 689 307.
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RADIO DATA SYSTEM

Recently BBC engineers com-
pleted the installation, ahead of
schedule, of Radio Data System
(RDS) equipient at all of its Net-
work and Local Radio VHF-FM
transmitters  serving England.
These RDS signals will allow the
“intelligent’’ receiver to automati-
cally tune to the best signal, give a
visual indication of the station
name, and display time and date.

The RDS data is carried on an
inaudible S7kHz subcarrier on

every VHF-FM transmitter serv-
ing England. It will be extended
to Scotland, Wales and Northern
Ireland in an insiwallation pro-
gramme during 1988. The codes
being transmitted conform to the
European Broadcasting Union
(EBU) specification, and consist
of Pl (Programme Information),
PS (Programme Service), AF
(Alternate Frequency), ON
(Other Networks Information),
and CT (Clock Time and Date).

In association with the Scot-
tish Spastics Trading Co., Spe-
cial Needs Software have
launched a range of easy-to-use
computer software for the physi-
cally handicapped. The software
was developed by the Scottish
Council for Spastics and will be
made available worldwide dur-
ing the coming months. Mr Ron
Lander, Chairman of Special
Needs Software, said:

“My colleagues and | have
worked closely with the Scottish
Council for Spastics to produce
this range of switch-controlled
software which may also be oper-
ated by trackerball or via a stan-
dard computer keyboard. Three

SOFTWARE FOR THE HANDICAPPED

titles are now available: ‘Electra
Pen’—an art and painting pack-
age; ‘CAD Master’—a computer
aided drawing and graphics pro-
gram; and ‘Storybook Gener-
ator’—a program which enables
production of switch-controlled,
audio- visual reading packages.”

Mr Lander indicated that ex-
perts from various parts of the
world had already previewed the
first three programs and their
verdicts had been enthusiastic.

At present, the programs run
on Acorn’s BBC Master com-
puters but work is about to begin
on adapting them so that IBM
PCs and compatibles can be
used.
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PRODUCTS

[NEW NEW NEW NEW NEW NEWJ

ULTRA CLEAN

Fou_owmc several phone
calls recently requesting
information on ultrasonic clean-
ers, we have found that a range
of “'personal” ultrasonic cleaners
are being marketed by Cobonic
Ltd.

The EcoClean ECIS0 to
EC400H housing is made from
stainless stecel and three bath
sizes are available, 1.5,2.5and 4
litres. The timer is standard but
the bath heater with thermostat
is, however, an optional extra.

The radio frequency interfer-
ence, RFI, is suppressed in
accordance with the demanding
German standards and can
therefore, be used in residential
areas, such as jewellery shops,
dental laboratories or to clean
personal items.

Prices of the EC range from
£248 to £407 and further details
may be obtained from:

Cobonic L.,

Dept EE, 32 Ludlow Road,
Guildford, Surrey GU2 SNW.
0483 505260

FOLDING
MULTIMETER

NEw range of four high
accuracy, robust folding

multimeters from Megger
Instruments have joined the
AVO M2000 advanced analo-
gue/digital line-up.

The wunique folding case
design is claimed to allow the
highest display-to- instrument-
size ratio of any instrument on
the market. The *“lid” section.
which can be set at viewing ang-
les to suit the user and lighting

conditions. is dedicated to pro-
viding a clear display of test
information enhanced by a zoom
facility on an analogue scale of at
least 60 divisions.

When folded shut the instru-
ment display and switches are
fully protected. All the instru-
ments in the range have 0.05
percent basic accuracy and cur-
rent measurements to at least
I5A.

The M203S is a general pur-
pose laboratory instrument pro-
viding range, data and peak hold
functions with autoranging volt-

age to 1000V. A diode test/conti-
nuity bleeper is also
incorporated. The top-of-the-
range M2042 measures current
to 20A; provides true r.m.s.
readings of a.c. and a.c.+d.c.
quantities; and the maximum
zoom facility of eight stages to a
factor of 500.

For further information and
details of nearest stockists con-
tact:

Megger Instruments L.,
Dept EE, Archcliffe Road,
Dover, Kent CT17 9EN.
20303 202620

i

SMALL
MEASURE

MINIATURE autoranging
digital multimeter, small
enough to slip into a shirt
pocket, has been introduced by
Beckman Industrial at a price of
only £24.50 (plus VAT).
Designated the DM78, the 3%
digit meter has five functions
which can measure up to 250V
a.c. in four ranges; 250V d.c. in
five ‘ranges; 20Megohm in six
ranges, and check diodes and
continuity with an audible
bleeper. D.C. volt accuracy is
1.3 percent +4 digits.

The autorange feature auto-
matically sets the optimum mea-
suring rangc to simplify
operation and avoid overloads.
Measuring 4.25x2.13x0.40in,
the meter is supplied in a neat
wallet together with the test
leads. For details of nearest
stockists contact:

Beckman Industrial Lid. ,
Dept EE, Temple House,
43/48 New Street,
Birmingham, B2 4LJ.
021 643 8899
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EXPLORING MICROS

N UPGRADE package for its

popular 68000 microproces-
sor trainer has been launched by
Flight Electronics. They have
also included a socket on the
add-on board allowing ‘the
optional 68881 maths co-proces-
sor to be explored.

The upgrade 68020 package
allows Flight-68K users to gain
experience with the latest micro-
processor technology. Housed
on a high-quality multilayer
p.c.b. the 68020 is a plug-in re-
placement for the 68000, with
custom interface circuitry. The
board allows access to all the
original features of the 68K
trainer. Two upgraded systems
ROMs and a comprehensive
manual are included in the pack-
age.

It is claimed that hardware
and software for control applica-
tions can be designed using the
system. without the user having
to be expert in BASIC. Also,
teaching of microprocessors
from the introductory level
through to advanced applica-
tions is possible. Standard
Motorola “S” files are accepted
allowing program development
through an intelligent terminal
or a host system.

Features offered by the 68020
include: 32-bit data and address
buses; virtual memory, five con-
trol registers, seven data types
and 18 addressing modes. For
further information contact:

Flight Electronics L.,
Dept EE, Ascupart Street,
Southampton SOI ILU.
®0703 227721
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Part 22 Integrated circuit radio

HE DEVELOPMENT of the art
of designing and manufacturing
integrated circuits makes it poss-
ible to produce all kinds of specialised
circuits on a single chip. This month we
base our project on a chip that carries
most of the circuitry of a radio receiver.

SIMPLE I.C. RADIO

The complete radio tuner can be built
by using a single integrated circuit, the
ZN414 and a few additional compo-
nents. You then need only a few transis-
tors to make the amplifier and you have
a set able to receive most medium-wave
and long-wave stations with good vol-
ume, and without the need for an “out-
side” aerial.

HOW IT WORKS.

The block diagram for the radio is
shown in Fig. 22.1. The full circuit dia-
gram for the Simple I.C. Radio is
shown in Fig. 22.2 and has four main

sections or stages: power supply; tuned
circuit; radio chip and amplifier.

The power supply provides a 6V
supply to the amplifier and 1.9V to the
radio i.c. Resistors R1 and R2 act as
potential dividers.

The tuned circuit stage consists of a
variable capacitor (VC1) and an induc-
tance coil (L1). The inductance is a coil
wound on a ferrite rod, which acts as an
aerial. We have used a tuned circuit of
this type in previous projects (EE July
’86 and December ’86).

r —)

AERIAL

TUNING
CIRCUIT

RADIO LC.

AMPLIFIER

€ARTH [Garn)]

-

Fig. 22.1. Simplified main block diagram
for the I.C. Radio.

Fig. 22.2. Full circuit diagram for the Simple |.C. Radio showing the four main sections.
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This series is de-
signed to explain the
workings of electronic
components and circuits
by involving the reader
in experimenting with
them. There will not be
masses of theory or for-
mulae but straightfor-
ward explanations and
circuits to build and ex-
periment with.

39k
3k9
5k6
R10 330 See page

All 0.25W 5% carbon

Capacitors
Cil 4u7 elec.
C2 10n polyester
C3,C4

100n poly-
ester (2 off)
C5 4704 elec.
Cé 47u elec
C7 220u elec.
vCi1 5p5 to 65p
variable
miniature
trimmer
capacitor

Semiconductors
TR1-TR3 ZTX300
npn trans-
istor (3 off)
IC1 ZN414 radio
1.C.

Miscellaneous
L1 for Medium Wave Ferrite rod,
approx 120mm long, 12mm
dia.; approx 2m of 28s.w.g.
enamelled copper wire.
for Long Wave Ferrite rod, up
to 200mm long, 10mm dia.;
approx 8m of 40s.w.g. ena-
melled copper wire.
Breadboard (e.g two Veroblocs)
or 0.1in matrix stripboard, 18
stripsx30 holes (Vero 10346); LS1
8 ohm miniature loudspeaker; con-
necting wire and 6V supply

£10

Approx. cost
Guidance only
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For long wave reception (optional)
use a longer ferrite rod, (up to 20cm
long). On this wind a coil of 300 turns of
40 s.w.g. enamelled copper wire. Note
that this is wound in a compact way, to
make a short, fat coil, as in Fig.22.3

To try out long wave reception, you
can temporarily wind this coil on one
end of the rod you are using for the
medium wave coil. Changing wave-
length is a matter of disconnecting one
coil and connecting the other. A neat
way of doing this is to use switches, but
you can plug in the coils one at a time.

CONSTRUCTION—-
BREADBOARD

The radio can be built up on two
demonstration breadboards, the tuning
and r.f. detection/amplifier stages on
one board and the a.f. transistor ampli-
fier on the other board. Both boards are
inter-locked together.

LONGWAVE

MEDIUM
WAVE

BATTERY OV «4——/

BATTERY + 6V \<{—‘T—1‘ET——-’—

Gttt 1 INPUTIZ)
1 ouTePUT
3 VCc(HEARTNlBl
1c1
R7 (FROM BELOW)
RS
; TR2 [’;
R3 ¥ 4 c TR3 212h)
— D
c4 3
o |TRI
R4 c3 1
Ve 1
2
RS
-/ 3 &
cr
e R10 ] Ls1
Rﬁ |
L -—r—-— = 3

TUNER

AMPLIFIER

Fig. 22.3. Demonstration breadboard (2 off) component layout for the I.C. Radio. Pinning details for both types of i.c. packages are
shown top right. Try to keep the leads from capacitor C3 as short as possible.

ZN414 RADIOI.C.

The ZN414 radio chip is a 10 transis-
tor t.r.f. (transmitted radio frequency)
receiver and contains an r.f. amplifier,
detector and a.g.c. circuit. The i.c.
detects and amplifies the radio fre-
quency (r.f.) signal from the tuned circ-
uit, producing an audio frequency (a.f.)
signal—the programme from the re-
ceived station.

The audio signal is fed from the out-
put of IC1, via capacitor C4, to the
transistor amplifier. Once the signal has
been ‘“‘boosted” by the amplifier circ-
uit—TR1,TR2,TR3—it should have suf-
ficient power to drive the small
loudspeaker LS1.
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CONSTRUCTION —-AERIAL

For medium wave reception, wind a
coil on a ferrite rod as follows. Wrap a
piece of paper around the ferrite rod
and fix it with sticky tape. Then wind
the coil of enamelled copper wire on the
paper sleeve, until you have 70 turns.
Each turn should touch but not overlap
its neighbours.

When you have finished winding, fix
the ends of the coil in position by wrap-
ping a piece of tape around each end
and twist the wires together. Allow
about 10cm of free wire at each end of
the coil. Scrape the enamel from the
ends of these wires. If you still have the
coil you wound for the project in July
1986, you can use it again here.

The *test-bed” component layout
and wiring for the Simple I.C. Radio is
shown in Fig. 22.3. Try to keep all leads
around ICl1 as short as possible, particu-
larly the decoupling capacitor C3.

It is best to begin by setting out the
amplifier circuit and making sure that
this works. Build the complete circuit,
including capacitor C4. Switch on the
battery and then touch side A (see Fig.
22.2) of C4 to the 6V line and OV line
in turn. You should hear loud clicks
from the speaker if the amplifier is
working properly.

When wiring up the tuning and r.f.
detection sections of the circuit, follow
the layout shown in Fig. 22.3 as closely
as you can. Check carefully that you
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insert the correct pins of the i.c. in the
sockets before you switch on, otherwise
the i.c. may be destroyed.

If you examine the variable capacitor
VCl, you will be able to see which ter-
minal is connected to the set of fired
plates and which is connected to the set
of moving plates. Connect VCI1 the cor-
rect way round, as indicated in Fig.
22.2. Note that the aerial rod should not
be placed near any large object made of
metal.

When all is ready and checked again
for proper connections, switch on. You
will probably hear a station straight
away—you may even hear several at
once! Adjustment of VC1 will bring one
station into tune.

Except in the evenings when foreign
stations may cause some interference,
you should have no difficulty in tuning
to all the main BBC stations on medium
wave, including local radio stations. If
you receive nothing, check your con-
nections again.

If you have difficulty in receiving any
particular station, try turning the ferrite
rod to point in various directions. This
increases the strength of some stations
while reducing others.

If this fails, it may be that the station
you are seeking is beyond the range to
which your circuit can be tuned. Exper-
iment by removing a few turns from the
coil. Alternatively, try the effect of
adding a fixed capacitor of small value
in parallel with VC1. The added capaci-
tor should be about 50 picofarads (pF).

~STRIPBOARD VERSION

This project is a good one for building
into permanent form and the stripboard
component layout and wiring is shown
in Fig. 22.4. Make sure that you make
all the breaks in the copper strips as
indicated.
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Fig. 22.4. Component layout anE detaiI;?l;re;ks to l?e?nade in the underside copper
tracks. These can be made using a small twist drill.

When you are transferring it to a per-
manent stripboard try to keep to the
same layout. In particular capacitor C3
must be soldered as close as possible to
the earth (Gnd) and output (Op) pins of
IC1.

Use a heat shunt when soldering ICI
and the transistors. Also be sure to turn

the power supply off while soldering, as
this i.c. may easily be damaged if you
try to solder while power is on.

Next Month: We investigate the Op.
Amp Summer and demonstrate a
simple Digital-to-Analogue Con-
verter.

LICE YN S N

The completed “‘test bed’’ version of the Simple I.C. Radio. When transferring to the
stripboard version shown above try to keep to a similar layout.
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NEW THIS MONTH

SWITCHED MODE PSU
2026 Astec model AC9355. 65W unit.

115230V ac input. Outputs: +5V 6A;
+12V 1.5A; +12V 2.1A; —12V 0.25A. Nor-
mally over £70. Our price £24.95

PRESSURE SWITCHES

Both types need only very low air pressure
to operate—just blow down the tube!

2024 80mm diax45mm thick. SPCO switch

rated 16A 250V ac 80p
2025 Similar to above, but 37mm thick

80p
TRANSFORMER

2023 Philips, nicely cased. Mains input via
2m lead. 6V 35VA {6A) output to screw
terminals £3.20

‘JIMMY’

Exciting electronic football game originally
sold for £19.95, but this price included
plastic grandstand, stickers, etc. We can
supply the 420X93mm neatly cased elec-
tronics comprising keypad either end,
14x5mm red LED's('players’), TMS1000
chip programmed to make odd ‘noises
whilst playing and a tune when a goal is
scored, also 2x7seg LED’s to keep score.
Cardboard ‘pitch’ plus instructions sup-
plied. £5.00

COMPASSES

Precision spring bow 88mm long, Max dia
70mm. Replaceable pencil lead and steel
tip. £1.00

TOOLS

Scoop purchase of high quality surgical
instruments ideal for electronics use.

Z308 5in lightweight fong nose pliers 99p
Z309 5'%in as above but with ratchet. This
enables pliers to be locked together—for
holding small components, or as heat
shunts, etc. £1.20

2810 KEYBOARD. Really smart alpha
numeric standard qwerty keyboard with
separate numeric keypad, from ICL’s ‘One
Par Desk’. Nicely laid out keys with good
tactile feel. Not encoded--matrix output
from PCB taken to 20-way ribbon cable.
Made by Alps. Size 333x 106mm. 73 keys.
£8.95
FUSED SUPPRESSOR
2003 Potted unit 60x45%30 has screw
term Up for mains, 20mm fuseholder and
o/p tags for appliance 99p

VIEWDATA LTU

2697 |Interface Panel 166X150 with
3xLM324, LM339, LM393, 4066, 11 transis-
tors, 3 reed relays, etc. 3m lead with BT
plug attached. Supplied with comprehen-
sive data and ccts. £2.90

REED SWITCHES
K569 A selection of about 15 types from 12
to 50mm long, mostly form A, few form C.
Pack of 30 £2.75
2797 Min 15.3mm long.
20/£1.50; 100/£6;; 250/£12
2798 Large 50.8mm long
10/£1.50; 25/£3; 100/€£10
2799 Changeover 40mm long.
5/£1.50; 26/£6; 100/£20

2004 Skeleton Joystick, switch type. Good
quality, made by AB. Brass spindle has
44mm long black plastic handle attached.
Body has 4 mounting holes. These really
are a fantastic bargain|! Only £1

1988 CATALOGUE

OUT NOW-B8 pages of bargalns from re-
sistors to disco mixers. Price includes lat-
est bargaln list, discount vouchers, order
form. Don’t be without your copy-send
£1.00 now!

WINTER SALE LIST

A 16-page supplement combining Bargain
Lists 33-35 plus the 50% off supplement,
with prices further reduced to 66% offll it’s
FREE-send large SAE for your copy
nowll

2811 Cumana Touch Pad for the BBC Com-
puter. This remarkable add-on enables
you to draw on the screen using a stylus
with the touch sensitive pad. Supplied
with two stylii, power/data connecting
lead and demo tape with 4 progs. contains
state-of-the-art electronics. Originally
belng sold at £79.95, later reduced to
£49.95—-but we can offer a limited quantity
of these brand new and boxed for just
£19.95
COIN ACCEPTOR MECHANISM
2662 Made by Coin Controls, this will ac-
cept various size coins by simple
adjustment of 4 screws. Incorporates vari-
ous security features—magnet, bent coin
rejector, etc. Microswitch rated 5A 240V.
Front panel 115x64, depth 130mm. Cost
£10.85. Our price £4.00
2620 68000 Panel. PCB 130 x45 believed to
be from ICL's ‘One per Desk’ computer
containing MC68008P8 (8MHz 16/8 bit
microprocessor, +4 ROMs, all in skts;
TMPS5220CNL, 74HCT245, 138, LS08, 38
etc. £5.00
2625 32k Memory Board, PCB 170x170
with 16 2kx8 6116 static RAMs. Also 3.6V
100mA memopack nicad, 13 other HC/LS
devices, 96w edge plug, 8 way DIL switch,
Rs, Cs etc. £4.80

SPEAKERS

2578 Sub-min speaker 30X 30x3mm thick
by Fujl. 16R 0.4wW, 60p each; 10 £3.70; 25
£7; 100 £22; 1000 £180. 2575 70x45mm
45R 0.5W 55p each, 10 £3.30;25 £6; 100
£20.

SOLDER

500g reels resin cored, 18g
500g reels resin cored 22g
LOGIC PROBE

For TTL, CMOS etc LED and sound indica-

tion. Pulse enlargement capability allows
pulse direction down to 25nsec. Max f=20

} MHz 4-16V. I/P Z:1M £9.99
SOLAR CELLS

Mega size—300x300mm. These Incorpo-
rate a glass screen and backing panel with

wires attached. 12V 200mA output. |deal
for charging nicads. £24.00

|SOLDER SPECIAL!!

* 15W 240V ac soldering iron
* High power desolder pump
# Large tube solder

£5.95
£7.95

ALL FOR
IL £7.95
SWITCHED MODE PSU

Astec type AA7271. PCB 50x50mm has 5
transistor cct providing current overload
protection, thermal cut-out and excellent
filtering. Input B-24V DC. Output 5V 2A.
Regulation 0.2%. £5.00
ENTERPRISE PANELS

2658 PCB 325x158 with 64K of RAM
{8x4864). ZBOA microprocessor, 21 other
chips, UHF modulator, speaker, etc. ROM
and Nick and/or Dave chips missing, sup-
plied with cct and data £8.00

ERLIN

YSTEMS

MELKSHAM, WILTSHIRE
SN126TJ

Tel: 0225 706886

MERLIN WAY, BOWERHILL,

Look out for Merlli.‘n Systemsd atE t||:e
following Radio Rallies an xhi-
NEOUS Y
Teee anomansfiiersockst 125 | bitions: 17/4/88 Trafford_Rally, 0ld
1x1£.C.3amp mains filter socket 150 | Trafford Cricket Ground. 22/5/88 Swin-
1x 1.E.C.6 amp mains filter socket 175 | don ARC Electronics & Model Engin-
5x push latching peb switches 10p | eering Fair at the Science Museum,
5 x slide peb switches 70p | Wroughton. You may also call at the
10 x phono plugs 50p | warehouse, but please ring first.
§ x 240V panel neons 10p
§x 24V panel lamps 10p POWER
$x MES1amp holders 50p | mapuat ELECTROLYTICS
§x 2-way 3-pole switches with knobs 120 | ELECTROLYTICS SxS0utxS0ut 200V 80p
4x 4-way dil switches 30p :&’&;"f@’ ggn %ng:w ;(73
5x 1.7 amp 200V bridge rectifiers 1.20 uf b 220 .
3x1amp 50V bridge rectifiers 50p :::im gx gg: g:%ﬁzv :32
10x 5mm x 2mm red leds 100 | yo0a70 35V 0o 2x22000u 25V 200
10x 5mm x 2Zmm green leds 1.00 | sxa7u250v 60p  5x3300uf 25V 1.30
10x100uf 10V 359 2x3400ut 40V 5
10x220ut 10V 35
10x220uf ;gx ‘33: mcm:gsuncu
10x220ut
MERLINS KIT PACKS 10x220uf 40V 45p :e::n,ann.c;
1 x mixed power capacitors 1.75 | 10x220uf SOV 45p  PCCPMBS 1.50
1 x mixed pf capacitors 150 :m;x:g‘é 230 ::gvguv;c?gpc':m% ::
1 x mixed axial electrolytics 1.50 » x0r Net :
1 x mixed wire wound resistors 299 | 0BV e }:E;‘,’,'j;'s",,‘,";,c"" :':
POWER SUPPUES
2nd USER SYSTEMS ANO TRANSFORMERS
Apple 114 with disk drive and software Bench power supply in blue case. with
150.00 switched 240V mains input and HT output.
Franklin with disk drive and software  150.00 Outputs, 6.3V ac at 1 amp and 250V dc stabil-
Apple parts, $100 cards, IBM cards, disk | ised at 50mA. H 115mm, W 185mm, D 125mm.
drives, CPM systems, MSDos systems, IBM Just the job for valves! AS NEW ONLY £9.50
PC, and mono/colour monitors.
2nd USER TEST EQUIPMENT
PAYMENT: Credit card, cheque, PO, cash. SE Labs SN111 18MHz bandwidth, twin
Post and packaging, £0.00 to £10.00 add beam, mains or battery input. Only £160.00
£1.50; £10.00 to £20.00 add £1.00. plus £15.00 p&p. Ring for list.

GREENWELD

ELECTRONIC
COMPONENTS

All prices inciude VAT; just add £1.00 P&P
Min Access order £5. Official

orders from schools etc.

welcome - min invoice charge £10.

Our shop has enormous stock of components and is open
9-5.30 Mon-Sat. Come and see ust!

Send $.A.E. for latest Bargain List

443D Millbrook Road, Southampton
$0] OHX. Tel. (0703} 772501/783740
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Now you have the opportunity to understand
Digital Electronics from the beginning—use
our Open Learning courses in the comfort of
your own home—no previous experience is

needed.

Just spend some time each week and enhance
your skills in Digital Electronics—ideal for the
hobbyist and industrialist alike —commence at
any time—we'll send you the complete course
package—no travelling is involved —work at
your own pace—build exciting practical
circuits on our unique PCB—tutor service is

included.

Telephone (0296) 613067 now, or write for

more information to:

NCT LTD.
Bicester Hall, 5 London Road,

Bicester, Oxon OX6 7BU

233




b...Beeb...Beeb...Beeb...Be

. . . Parallel-to-Serial Conversion . . . Dual Port Converter. ..

N THE last Beeb Micro article our discus-

sion of the BBC computer’s serial port
reached the stage where data could be sent in
serial form, and converted into eight bit
parallel bytes to control user add-ons. In this
month’s article we will look at the problem of
using the serial port to read parallel data
from user add-ons. With some simple hard-
ware the RS423 serial port can be used to act
as an eight bit parallel input port, and with a
little further circuitry it can be expanded to 16
lines or more.

In common with the serial to parallel con-
verter unit described previously, this unit
should work with any computer that has a
standard RS232C or RS423 serial port, and it
is far from restricted to operation with only
the BBC machines. Much of the information
here should therefore be of interest to own-
ers of other computers, but obviously a few
points of detail are specific to the BBC
machines.

Basic Conversion

The circuit diagram of Fig.1 is for a basic
parallel to serial converter. Like the basic
serial to parallel converter circuit described
in last month’s article, this circuit is based on
a UART (universal asynchronous transmit-
ter/receiver). In the earlier design the re-
ceiver section was used, and in this circuit it
is the transmitter section that is utilized.

It is perfectly possible to have serial to
parallel and parallel to serial converters
based on the same UART, but there are a
few points that should be borne in mind. The
main one is that the inputs used to program
the word format are common to both sec-
tions of the unit. Consequently, the unit
must use the same word format for trans-
mission and reception. This should not be a
major drawback if the unit is used with the
BBC computer, where there would seem to
be little point in using anything other than
the default word format of one start bit, eight
data bits, and one stop bit with no parity.
This is the word format obtained with the
program inputs connected as shown in Fig.1
See the previous Beeb Micro article for de-
tails of how to obtain other formats.

The 6402 (IC3) has separate receive and
transmit clock inputs, and (like the BBC
computer) it could be used with split baud
rates. In most cases there would be no point
in using different transmit and receive baud
rates, and a single clock generator circuit
could be used to drive both pin 17 (the re-
ceive clock input) and pin 40 (the transmitter
clock input). In this circuit the clock gener-
ator is based on TR2 and IC2. It gives a baud
rate of 9600, and it is identical to the clock
generator in the receiver circuit. Therefore,
it will not be discussed further here.

Speed

Note that 9600 baud is the highest rate at
which the BBC computer is guaranteed to
work. There are operating system commands
to set both receive and transmit rates of
19200 baud though, and my BBC model B
has always seemed to work perfectly well at
this rate on the few occasions that I have
tried it. 9600 baud allows just under one
thousand bytes per second to be read, which
should be adequate for most applications.
Using a BASIC program it would almost
certainly be the execution speed of the pro-
gram rather than the speed of the serial port
that would be the limiting factor governing
the rate at which data could be read.

A UART does not automatically send a
continuous stream of data. A low level on
the TBRL (transmitter buffer register load)
input causes the parallel data on the inputs to
be transferred to the transmitter buffer regis-
ter. The TBRL input going to the high state
then causes data to be transferred to the
transmitter register, and transmitted to-
gether with start and stop bits. If the trans-
mitter register is full, data transfer to this
register is held-off unti! the byte it contains
has been sent (and further pulses on the
TBRL input are ineffective)

In this circuit a simple 555 oscillator based
on IC1 is used to provide a continuous
stream of pulses to the TBRL input of IC3,
and data is transmitted at something
approaching the maximum rate possible at
9600 baud. This method is adequate for most
purposes, but if necessary an output line

controlled by the computer can be used to
activate IC3 as and when required. This out-
put line could conveniently be one from the
serial to parallel converter circuit described
last month. Note that if a different baud rate
is used, the operating frequency of ICI
should be speeded up or slowed down in
proportion. The operating frequency of ICI
is inversely proportional to the value of Cl.
An excessive trigger rate is unlikely to cause
any problems with corrupted data though, as
IC3 will almost certainly just ignore any ex-
cess trigger pulses.

Supply

To produce a *‘Proper” RS232C/RS423
output signal it is necessary to have a nega-
tive supply, since the nominal voltage levels
used by these signals are plus and minus 12
volts and plus and minus five volts respecti-
vely. In practice the interface may often be
used in applications where no negative
supply rail is available. It is not too difficult
to derive a negative supply rail from a +5V
supply, but this is not really necessary.

Most serial inputs seem to respond per-
fectly well to 0 and 5 volt signal levels, al-
though with these reduced voltage levels it is
presumably not possible to use the very long
connection cables that are possible with true
RS232C and RS423 drive levels. This should
not really be a restriction in the vast majority
of applications where connecting leads a few
hundred metres long are unlikely to be re-
quired anyway!

The line driver in this circuit is a simple
common emitter switch based on TR1. R1
provides output current limiting to protect
TRI1 in the event of the output of this unit
being accidentally connected to another se-
rial output line.

Battery operation of the unit is quite feas-
ible as the current consumption of the circuit
is only about 10 milliamps. This assumes that
a low power 555 timer device is used in the
IC1 position. The current consumption will
be increased by approximately four milli-
amps if a standard 555 is used here.
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In Use

The receive baud rate of the BBC com-
puter is set using the *FX7,X command,
where “X" is the correct value for the re-
quired baud rate (see page 424 of the User
Guide). For a rate of 9600 baud the com-
mand *FX7,7 is required. The receive regis-
ter of the BBC computer’s 6850 serial
interface device is at address & FE09. This
simple routine will set the baud rate to 9600
baud and continuously read data from the
serial port: —

10 *FX7,7

20 PRINT ?&FE09

30 GOTO 20

If the parallel to serial unit is working
correctly, the returned values should reflect
the levels fed into its parallel input, and
should almost instantly respond to any
changes made to the input levels.

There is a potential flaw when using this
interface, and this is due to the buffered
receive register of the BBC computer’s 6850.
When a byte is received it is fed from the
receive register to a buffer, and it is from
here that it is read. Once it has been read
the next byte (if there is one) is transferred
from the receive register to the buffer. The
potential problem surfaces if the serial port is
only read infrequently. The byte that is read
from the port will be the next one received
after the previous reading was taken, and as
such it is an old value that might not match
the last one sent by the converter. The ea-
siest way around this is to take two readings,
but to discard the first of them. The second
reading should be a recent one, and there-
fore a valid reading.

When using assembly language and fre-
quent reading of the port there is a risk of
reading the same byte of data twice. This can
be avoided using a timing loop to ensure that
an adequate delay is left between readings,
or a bit of the 6850's status register at
?7&FEO08 can be used. The relevant bit is bit
0, which can be read by taking the value from
?&FEO08 and ANDing it with 1. This gives an
answer of 1 if there is a fresh byte of data
available, or 0 if there is not.

More Inputs

The method of obtaining more outputs on
the serial to parallel converter does not really
apply itself well to this unit. I suppose that an
equivalent system would be possible, with
data from two input ports being fed through
to the UART alternately. It would be diffi-
cult to get the interface properly synchron-
ised with the computer initially, and to then
keep it properly synchronised. It is probably
more practical to sacrifice one or two outputs
from the serial to parallel converter, and to
use these to control a standard multiplexer
circuit. The required port is then selected by
setting the control output or outputs to the
correct state, after which a value is read from
1t

The circuit of Fig.2 shows how a single
output line can be used to control a 16 line to
eight line multiplexer. IC4 and ICS are octal
transceivers, but in this circuit they are both
permanently wired in the *‘receive” mode,
and they really just act as octal tristate
buffers. To activate one of these devices its
pin 19 must be taken low. Pin 19 of IC4 is
driven direct from the control line, but IC5 is
controlled via an inverter (IC6). Therefore,
only one or other of these buffers will be
activated, depending on the state of the con-
trol line. More specifically, a low level
selects port A, while a high state selects port
B.
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Fig. 3. A circuit to control up to eight
input ports

Sixteen input lines are sufficient for most
purposes, but further ports are easily added
if desired. It is just a matter of adding further
74HC245s, with some control circuitry to
feed pin 19 of each device. This control circ-
uit must only take one pin 19 low at any one
time. A 74HC138 three to eight line decoder
is well suited to this application, and connec-
tion details for this device are provided in
Fig.3.

The three *‘enable” inputs of this device
are wired to the appropriate supply rails so
that it is permanently enabled. One of its
eight outputs (and only one) will always be at
the low state. The binary value on the three
inputs sends the corresponding output low
(Ol would set output “3™ low for example).

By feeding three port select lines to the in-
puts of the 74HC138, it is therefore possible
to use the outputs to select one of up to eight
74HC245 buffers. This gives a maximum of
64 input lines, and enormous potential.

However, care must be taken to ensure
that readings are from the port you think
they are from! For good reliability in this
repect it is advisable to output the appro-
priate value to the port select lines, read the
interface, and discard this value which is
probably erroneous, and then read the inter-
face again to obtain a valid value. Another
point to bear in mind is that the more ports
you use, the less frequently each one can be
read.

If only four or less outputs of the 74HC138
are used, input **2” will not be needed. and it
should be connected to the 0 volt supply rail.
Do not simply leave it floating as it will al-
most certainly assume the high state.

Potential

Although serial ports have been little used
for computer projects in the past, they cer-
tainly have good potential in this area. An
advantage of using a serial port is that, as far
as the hardware is concerned, it makes -a
project largely machine-independent. There
are few computers that do not have an
RS$232C compatible port, or which cannot be
equipped with one. Possibly this factor will
lead to serial ports featuring more promi-
nently in computer projects in the future. If
the RS423 port of your BBC computer .is
otherwise unused it is certainly worth con-
sidering its potential for user add-ons, espe-
cially if the IMHz Bus and User Port are
getting rather over-utilized!
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Constructional Project

UNIVERSAL
MONITOR

A. H. ROBSON

This simple unit can be used to monitor
the movements of old people, to keep an
“eye” on children in bed or to detect the
presence of intruders.
s THE population of this country
Agrows older, more and more pres- )
sure is put on couples with families
to look after ageing parents. Confined to a |
|
[

St

room, unsure in their movements, old people
can stagger and fall, and possibly lie on the
floor unable to summon help.

This device reduces the risk of accidents
passing unnoticed, and keeps the family in
touch with the movements of an old person
who lives alone in another part of the house.
It also has obvious applications as an in
truder detector or as a child monitor

1 Ic2 L6 4
15 «017

OPERATION

Three pressure mats placed near to the % oL
bed are connected to a console which is . [~ TR |
monitored by the family. When one mat RL
switch closes a visual warning is given, and if
more mats operate buzzers are sounded, in- | !
dicating that the person may have fallen to oV
the floor.

The circuit is based on two CMOS i.c.s
namely a NES555 and a 4017 decoder. The
4017 drives a series of five 1.e.d.s which flash Fig. 1. Complete circuit diagram of the Uni-
in sequence at a slow rate when on standby versal Monitor.
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When the mat nearest to the bed is switched
on the array speeds up, indicating that the
occupant has stepped out of bed. As the
other mats switch on, the buzzers operate,
showing that steps are being taken across the
room. However, should the l.e.d. sequence
stay at fast speed and one or more buzzers
function, then it is probable that the occu-
pant is lying on the floor.

CIRCUIT CONSTRUCTION

The components are mounted on Vero-
board except for the l.e.d.s, battery and buz-
zers which are fixed separately inside the
plastic case. The i.c.s are mounted on low-
profile sockets. The wire prongs of the en-
capsulated reed relays fit conveniently onto
the 0.1 inch Veroboard.  ~

The l.e.d.s are mounted on the outside of
the case through holes drilled in the plastic.
Ensure that they are connected in the order
given in the circuit diagram, when they will
flash in the correct sequence. Holes must
also be drilled for the sockets which take the
plugs leading to the mats.

USING THE MONITOR

Locate the mats near to the bed with the
visual display mat close to the bed frame. If
required, other mats can be added which
should be connected in parallel to the exist-
ing mats, or wired to the vacant 4017 out-
puts, via additional reed relays. For a neat
wiring job, run ribbon or similar cable
between mats and console.

Place the console in a prominent position

COMPONENTS

Resistors
R1 27k
R2 15k a
R3 2k2 See page 244
Capacitors
C1 Oul
Cc2 4u.7 elect. 40V
Semiconductors
IC1 NES55
IC2 4017
D1to D5 yellow l.e.d.s
(5 off)
Miscellaneous
S s.p.s.t. toggle
switch
RLA, RLB Encapsulated
reed relay,
7000hm, green
body, 6-3V
operating
(2 off)
S2toS4 pressure mats
(3 off)
4-pin and 8-pin low-profile i.c.
sockets; buzzers, solid state,
450Hz, 9V, (2 off); Veroboard, 0.1
inch matrix, 80mmx50mm; plastic
case, 120x100mm; PP3 long-life or
rechargeable battery; miniature
jack plugs, (3 off); miniature jack
sockets (3 off); ribbon or similar
cable as required.

£20

including mats

Approx. cost

Guidance only
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where it can be seen and heard by the family.
And for night surveiliance run the cables to a
bedroom so that someone can be alerted in
case of an emergency.

To use the unit as an intruder detector the

mats could be placed around windows or
doors. It is also possible to add a personal
call button simply wired in parallel with
RLAI! or RLBI. In this way a buzzer can be
sounded by pushing the button. a
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HF PROPAGATION

Listeners to short-wave transmissions
will be aware that on particular bands
conditions are sometimes good, with
many stations coming through, and
sometimes bad, with few if any signals to
be heard. Radio conditions vary from
band to band at different times of the day,
different times of the year, and at diffe-
rent times during the eleven year sun-
spot cycle—and within these cyclic pat-
terns events occur resulting in conditions
often opposite to those expected!

When amateurs talk about the “HF"
bands they usually mean the frequency
spectrum 1.8MHz to 30MHz, which con-
tains nine bands of frequencies available
for amateur operation, each band having
its own characteristics. For h.f. com-
munication, amateurs depend on the
existence of the ionosphere, which com-
prises two distinct sections, the “E" layer
and the “F"” layer (divided during the day
into the F1 and F2 layers).

These layers reflect radio signals back
to earth to be received at distant points
on the earth’s surface. The ability of these
layers to reflect signals depends on their
degree of ionization, which is believed to
be caused by ultra-violet radiation from
the sun.

The greater the ionization of a layer the
more the path of a radio wave striking itis
bent. The bending or reflection also
depends on the wavelength. The longer
the wave, the more the path is bent for a
given degree of ionization, so that low-
frequency waves, e.g, at 3.5MHz or 7
MHz, are more readily reflected than the
higher frequencies of 14-30MHz. On
occasions, the ionization is so low there is
insufficient refraction to return the higher
frequencies to earth.

ABSORPTION

Apart from reflecting signals, the iono-
spheric layers absorb some of the energy
of the radio wave. Absorption is greater
at low frequencies. It also increases with
the intensity of ionization and with the
density of the atmosphere in the ionized
region.

Apart from the £ and F layers, which
have heights of approximately 70 and 175
miles, there is a lower ionized area, the
"D region, in the daytime which almost
completely absorbs signals at 1.8MHz
and 3.5MHz. Only high-angle signals
have any chance of being reflected by the
E layer above. Lower-angle radiations
have a longer path through the D region
and therefore suffer greater absorption

Amateurs trying to obtain long distance
communication use antennas designed
to provide low-angle radiation of their
signals (see EE December 1987). The
lower the angle at which the signal leaves
earth the less bending is required to bring
it back down, and the greatest distance
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occurs between the point where it leaves
earth and the point where it returns.

Nearer contacts require high-angle
radiation to ensure that the signal comes
down at some not too distant point. Apart
from ionospheric reflection, the signal is
also radiated by ‘"ground wave”, which
extends for a few miles around the
antenna.

The area between the end of the usable
ground wave and the beginning of iono-
spheric-wave reception is called the “skip
zone'’, as no signals can be received in
this area. The distance from the transmit-
ter to the nearest point where the sky-
wave returns to earth is the “skip dis-
tance’’.

Changes in ionospheric conditions re-
sult in the skip zone varying constantly.
When higher layers are reflecting there
are longer skip distances for the same
angle, and the opposite with lower layers.
At any given time, over a specified dis-
tance, there is an upper limit to the fre-
quency which can successfully be used
over that distance—known as the maxi-
mum usable frequency (m.u.f.).

MULTI-HOPS

Sometimes signals follow a multi-hop
path, reflecting up and down between
ionosphere and earth several times. This
results in very long distance propagation
but, inevitably, both ground and iono-
sphere absorb some of the energy on
each refiection, normally making the re-
ceived signal weaker the greater the num-
ber of hops.

Fading is a common phenomenon aris-

waDIO...
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ing from several causes. Two or more
parts of a wave can follow slightly diffe-
rent paths to the receiving point. The dif-
ferent paths may cause a phase
difference to exist at the receiving
antenna with changes in the paths caus-
ing the difference to vary in such a way as
to aid or oppose the signal over a period
of time. Slow fading occurs in relatively
stable conditions while rapid fading re-
sults from rapidly changing conditions in
the ionosphere.

Some sunspot activity causes distur-
bances in the ionosphere known as iono-
spheric storms, characterised by a
considerable increase in absorption. This
makes radio conditions poor, with only
the lower frequencies usable for com-
munication.

The opposite effect occurs arising from
sporadic-E ionization, when patches of
relatively dense ionization appear at
heights approximately the same as the E-
layer, allowing communication over dis-
tances not normally attainable at the time
of their appearance. Tropospheric propa-
gation, arising from changes in the tem-
perature and humidity of the lower air
masses, permits working over greater
than normal ground-wave distances on
28MHz and higher.

FORECASTS

So how does the radio amateur know
when is the best time to go on the air, and
which is the best band to use to com-
municate with particular parts of the
world? Some make a study of propa-
gation and provide their own forecasts.
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62}
wel
w2t
108}
90}
72k
sel
k133

138

(12} 12}

(i} i i i A A A e i A L A L

YEAR 76 77 78 79 80 81 82 83 8L 85 86 87 88

Fig.1. Smoothed sunspot count, Cycle 21, June 1976 to September 1986.
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These are based on observed conditions
and on information about sunspot
activity published by scientific insti-
tutions in a number of countries.

Some magazines publish monthly
propagation forecast tables, and Radio
Australia transmits useful propagation re-
ports, including 24-hour forecasts, six
days a week which can be well received in
the UK. There is, therefore, quite a lot of
information available if one is able to use
1t

If an amateur is restricted in his or her
operating times by domestic or other circ-
umstances, however, then it is just a

WANTED to buy or borrow circuit dia-
gram etc.,, for ITT Metrix miniature
oscilloscope, Model 101B. L. Bailey, 1
Longmere Crescent, Carnforth, Lanca-
shire, LAS 9EW

WANTED urgent memory unit for com-
munication receiver FRG7700 to convert
RFG7700M. Mr. Balmforth, Tel. Stones-
field 337.

WANTED service manual for Sensors and
Systems Micro 8 central heating control-
ler approx 6/8 years old. N.B. Hateley,
0740-30025.

HISTORIC EKCO eliminator circa 1928 3
Hts—5G.Bs and L.T. to 6V with Vernier
and meter £25. J. Wilmot, 0424-221636.

FREE. 250 1/2W. 2% resistors plus 40
metal polycaps full leads. Wife forces
clear out. £1. post & packing, D.M. Evans,
Pentre Gwyn, Tyn-Y- Cefn, Corwen,
Clwyd LL21 OER.

3 SPECTRUM power supplies 9V 1.4A.
Commodore 64K power supply £2 each
plus postage. Joe Bakewell, 21 Newbarns
Road, Barrow in Furness, Cumbria LA13
9SF

CONN Strobotune Organ Keyboard Tuner
with MIC £25. Tel 041-429 1303 Mr. Frank
Brown.

ELECTRONIC mags. most years and
names from 1973. All mint, offers the lot.
Enterprise 64 computer new £40. Phone
Mr. Pearce 0703 788278.

OFFERS please Everyday Electronics
March 1979 to November 1985 inclusive.
August 1981 missing. Tel Mr. Lancaster,
0695 622522.

MARKET PLACE

question of getting on the air whenever
possible to see what's coming through!
You don’'t have to have a propagation
forecast to work Australia, but your
chances of success are probably greater if
you do have one and can be guided by it!

SOLAR ACTIVITY

There was a period of very low solar
activity as the last sunspot cycle, No.21,
neared its end (this occurred ir Sep-
tember 1986, see Fig 1.) and the new
cycle, No.22, began. There is general le-
thargy during sunspot minima. Long dis-
tance (dx) communication is at a low level

OHIO Superboard Computer mint condi-
tion runs Basic and 6502 machine code
£55. Phone Mr. Houghton 0423 330620.

IBM PC-XT hardware service manuals 2
vols. plus Dianostic Diskette £30 o.n.o.
new. Mr. Daniels 0332 880061.

SPECTRUM Power Pack cases, slightly
dirty, no fixing screws, ideal for small
projects. 20p P & P free. Mr. J. Norman,
25 Milton Road Corby, Northants NN17
2NY.

WANTED: Circuit diagrams or service
manual for Ramtek Monitor Chassis used
in arcade video game. S. Timmons, 6
Compley Avenue, Poulton L- Frylde,
Lancs FY6 8AL.

TWIN BSR turntables with ceramic cat-
ridges ideal for disco replacement, good
condition only £20. Richard Kind, 0777
701040.

WANTED u.h.f expander 430X unit for
FDK 750 rig plus circuit diagram—George
Tel. 02-300-1649.

DRAPER rechargeable soldering iron
boxed, brand new £10. Tel. 0408 21870,
after 6 p.m. please.

WANTED: Chromatheque Disco Lights
Controller. Complete, busted p.c.b. only?
even p.c.b. foil, anything considered. Mr.
Taylor 0253 695778.

WANTED: record player for 78's with suit-
able cartridge. Amplifier not essential.
Surrey or S.W. London. Tel 0306-730188.

COMPONENTS, Boxes, p.c.b’s speakers,
power supply, meter, books & lots more,
for sale £35.00 o.n.0. Mr. T. Dougan, 55
Greenan, Shaws Road, Belfast BT11 8LX.

——y

Name & Address:

—

BLOCK CAPITALS PLEASE

and shorter distance working, mainly on
the lower frequency bands, is the order of
the day.

Conditions improve as the new cycle
progresses and suddenly it is possible to
work the world again with “flea-power
and the proverbial piece of wet string as
an antenna. Countries you have forgotten
ever existed produce daily contacts and
the excitement of new achievements
spurs one on with conditions getting bet-
ter all the time.

The upsurge period of a new solar cycle
is definitely a good time to be a radio
amateur!

FREE READERS ADS.

RULES Maximum of 16 words plus ad
dress and/or phone no. Private advertisers
only {trade or business ads. can be placed
in our classified columns). Items related to
electronics only. No computer software
EE cannot accept responsibility for the
accuracy of ads. or for any transaction
arising between readers as a result of a free
ad. We reserve the right to refuse adver
tisements. Each ad. must be accompanied
by a cut-out valid “‘date corner’’. Ads
will not appear {or be returned) if these
rules are broken.

Signature i

PROFESSIONAL or amateur, help re-
quired. Repair electronic -piano South-
ampton Area. Mr. A. Browne, 111
Mortimer Road, Southampton S02 7HT.
Tel. 0703 444742,

ENTERPRISE 64 brand new in box, used
twice includes Basic cartridge. Offers
over £40. S. Timmons, 21 Howarth Cres-
cent, Poulton Le Fylde, Blackpool FY6
7JG. 892327.

WANTED: Very early transistor types in
any condition. Wanted: list and prices
available on request. Andrew Wylie, 5
Lyncroft Gardens, West Hampstead, Lon-
don NW6 1LB.

WANTED: Sinclair ZX81 16K computer in
good working order. Fair price given.
Write to Mr. T. Puttick, 5 Brookview, Cold-
waltham, Pulborough, W. Sussex RH20
1LU.

WANTED: Operation instruction and circ-
uit diagram for the "Horizan System’’ 2
channel radio control unit. Mr. N.L. Davi-
son, 188 Galsworthy Road, South
Shields, Tyne & Wear NE34 7RE.

SONY SQD 2010 4 track quadrophonic
decoded £50. Radford v.h.f. stereo valve
tuner £20. Tel Coleshill 62308.

WANTED single trace oscilloscope, good
condition for birthday/Christmas present.
Mr. Boothby Tel 01-670-0794.

Please read the RULES then write your advertisement here—
one word to each box. Add your name, address and/or phone no.
Please publish the following small ad. FREE in the next available
issue. | am not a dealer in electronics or associated equipment. |
have read the rules. | enclose a cut-out valid date corner

R s = RO E) S, Date .......

COUPON VALID FOR POSTING BEFORE 1 APRIL ‘88

(One month later for overseas readers.)

SEND TO: EE MARKET PLACE, EVERYDAY ELECTRONICS, 6
CHURCH STREET, WIMBORNE, DORSET BH21 1JH.

[ For readers who don‘t want to damage the issue send a photostat or a copy of the coupon (filled in of course) with a cut-out valid “date corner” ] /
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Crossroads

British broadcasting is at a crossroads.
The Government (the DTl and Home
Office) is looking at ways of creating
more TV channels by using terrestrial
transmitters. Obviously this is cheaper
than launching satellites into space.

But widening the choice of pro-
grammes cheaply available from terres-
trial transmitters pulls the rug from under
existing plans for direct broadcasting by
satellite. It will cost BSB, the consortium
licensed by the Independent Broadcast-
ing Authority to provide a DBS service,
around £200 million to start the service.
Break-even is not expected until at least
£600 million has been spent. And that
figure assumes no extra competition
from terrestrial services.

Much has been written about the poli-
tics of this dilemma but relatively little
about the technology. This is doubtless
because it is quite difficult to get nitty
gritty answers to burning questions.

Subscription Service

The BBC has already started to exper-
iment with “downloading”. Programmes
are transmitted during the dead night
hours, in scrambled form, for reception
by video recorders with a built-in des-
crambler. The idea is to run a subscrip-
tion service. Only subscribers get the
descrambler.

The first programmes will be medical
information material, aimed at doctors.
But the BBC clearly intends to expand and
transmit premium entertainment like fea-
ture films.

Already both the BBC and IBA are
transmitting scrambled, “closed user
group”, teletext. Large department stores
feed data, for instance on tomorrow’s
price for baked beans, into the BBC or
IBA’s teletext systems.

This data is interleaved with normal
Ceefax and Oracle teletext, but it is coded
so that conventional receivers ignore it.
Subscribers, e.g. store branches around
the country, use modified receivers to
display the data.

Legality

Technically there are no problems. But
what about fegality? The BBC is bound by
the Telecommunications Act 1984 and the
IBA byBroadcasting Act of 1981. Both are
similarly worded. They put the trans-
mission of scrambled programmes, for
reception by subscribers only, right on
the borderline between legality and il-
legality.

The crucial words in the Acts are that
broadcasts must be “ for general recep-
tion. “Otherwise they become telecom-
munications. So the BBC, ITV stations
and Channel 4 cannot transmit a pro-
gramme which some people are barred
from viewing or hearing.

At first sight, this makes scrambled
subscription TV and closed user group
teletext illegal. The counter argument—
so far accepted—is that anyone can buy a
decoder if they want to.

240
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It will be interesting to see what hap-
pens if someone pushes the point, and
makes a test case by demanding that they
be allowed to buy a decoder to receive
closed user group teletext signals. What
will happen, for instance, if one chain of
groceries demands the right to receive

pricing information transmitted by a
rival?
Fifth TV Channel

The BBC and IBA have already told the
Goverment that, with careful frequency
planning, there will be room for a fifth TV
channel in the UHF band, reaching
around 70 per cent of the population from
14 transmitters.

These would share two u.h.f. frequen-
cies, channels 35 and 37, which are cur-
rently used for airport radar. Channel 36
will stay in use for radar—because the
airports need some u.h.f. frequencies to
give long distance cover—and channel 38
will remain in use for radio astronomy.

The island of four unused frequencies
in the middle of the u.h.f. band is pecu-
liarly British. The rest of the Continent
uses them for TV. But whereas the BBC
and IBA currently manage to provide a
four station network, with 44 channels (by
re-using the same frequencies on aver-
age over 70 times across the country, and
sometimes over 100 times) the Continent
manages to provide only three networks
with the full u.h.f. band.

Obviously it will be very cheap for both
the broadcasters and viewers to create a
fifth network TV station, by using chan-
nels 35 and 37. The extra transmitters will
cost only around £20 million. Viewers wili
at best have only to tune a fifth preset on
their sets; at worst they will need a
slightly different u.h.f. dipole, tuned to
the new channel group—a smali price for
a fifth channel.

VHF Reception

The other idea is to use some of the
VHF bands | and lll. These were released
when the last 405-line transmitter closed
down in January 1985.

At first the Goverment thought it a
good idea to give all the Band | and It
frequencies to public mobile radio; now it
is having second thoughts and may give
some of the frequencies back to TV
broadcasters. Britain is the only country
in Europe not now using VHF for TV.

For Britain the special snag is that allo-
cations for public mobile radio were
made without any consideration given to
broadcasting needs. These allocations
could well effectively sterilise other parts
of the band—because TV needs much
broader channels than mobile radio. The
Government would have to pay heavy
compensation if it took back frequencies
previously allocated for mobile radio.

Yes, say IBA engineers at the Winches-
ter research laboratories, it would be
possible to have a combined u.h.f. and
v.h.f. aerial, with tricks like inductive load-
ing to reduce the size. Provided that the

v.h.f. TV transmitters were co-sited with
existing u.h.f. transmitters, households
could then receive all stations with one
aerial.

But, warn IBA engineers, there is no
getting round the laws of physics. A small
v.h.f. aerial would be very inefficient; and
thus susceptible to interference. This
would not only make the pictures unwat-
chable, but destroy the encryption keys
which are an essential part of broadcast-
ing scrambled subscription programmes.
Also combined aerials would be expens-
ive.

Confusion

There is a surprising amount of confu-
sion over exactly what frequencies in
Bands | and lif have or have not been
allocated and thus what compensation
the Goverment would have to pay if some
v.h.f. frequencies were given back to the
TV broadcasters. Here, straight from the
DTl horse’s mouth is a guide

Around 10 per cent of Band 1, which
spreads from 41-68MHz, has been allo-
cated to services which are either already
in existence or about to come on stream.
Long distance burglar alarms and cord-
less telephones operate at 47MHz, and
short range on-site paging is at 49.0—
49.5MHz.

There are some general speech and
non-speech uses at 49.82—-49.98 and
amateur radio “"hams’’ have a band at
50-50.2MHz. There are also two spot fre-
quencies allocated for experimental and
scientific work.

A June 1985 policy document from the
DTI, with Geoffrey Pattie then the minis-
ter, promised the remainder for public
mobile radio.

Band |l spreads from174—225MHz, and
is divided into three sub-bands; lower,
middle and upper. The mid sub-band,
192—-205MHgz, is already in use for public
mobile radio. This sub-band has space
for around 500 PMR speech channels.
Each channel is made up from two haif
portions, each 12.5kHz wide and sep-
arated by 8MHz, e.g. one channel of
incoming and outgoing speech will be at
190MHz and 198MHz, the next at
190.025MHz and 198.025MHz, and so on.

The lower sub-band of Band Ill is ear-
marked for future PMR and the upper
sub-band is earmarked for advanced
forms of PMR, e.g. digital communication
systems. Already trials are under way.
There are some ““temporary and tran-
sitional users” in the lower sub-band, for
instance radio mikes in theatres, but
these will be cleared out as soon as the
frequencies are allocated to TV.

One snag with v.h.f. TV reception, is
that the aerials are larger than for u.h.f,
because the frequency is lower and the
wavelength longer. Band | aerials are
around twice the size of band Ill, which is
why most countries in Europe use Band
N for television, rather than Band I.

It remains to be seen whether the lower
and upper sub-bands of Band Ill remain
on offer to PMR, or are snatched back and
given to broadcasters.

Satellite Broadcasting

So what about satellite broadcasting?
The IBA knows full well that when DBS
transmissions begin, they will be flooded
with enquiries from members of the pub-
lic who have tried to erect a dish, and
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found out the hard way that signals from
a satellite hanging over the Equator come
into Britain at a low angle, will not get
through the leaves of a tree and can only
produce clear pictures if the dish is
aligned with an accuracy of around one
degree.

The plus point is that, provided it is
properly mounted, a DBS dish can be
smaller than a v.h.f/u.hf. rod array.
There is also the advantage of wider

bandwidth. This is what makes it possible
for direct broadcast satellites to use the
new MAC TV system.

The snag here is that the Continent has
gone for D2-MAC and Britain for D-MAC.
The British D-system matches video
bandwidth (8.5MHz) with digital data rate
{8.5MHz carries 20.25 Mbit/second bursts
of duo-binary code to give eight full
bandwidth sound channels).

D2 halves the data rate to bursts of
10.125 Mbit'second which, with duo-bin-
ary coding, squeeze into a transmission
bandwidth of around 4.25MHz. The vision
signal is trimmed to match, to around
5MHz.

The advantage is that this D2 signal will
go through an existing cable network.
The disadvantage is the loss of four
sound channels and some picture clarity.

ITT on the continent makes D2 chip
sets, but these will not receive D-MAC
signals. Plessey, Mullard and Nordic VLSI
are making a multi-standard chip set
which will receive D or D2. But the chip
set is not yet ready or priced.

So far there are no D2 receivers avail-
able on the Contiment, but this does not

matter, because the German satellite TV
SAT, which should by now already be
broadcasting D2-MAC signals, is not
working properly. The launch of France’'s
sister satellite, TDF-1, has now been de-
layed while engineers look for design
faults.

Meanwhile, there are trade rumours of
poor reliability in the ITT D2 chip set. The
medium-powered Astra satellite, to be
put up by a Luxembourg consortium, will
broadcast 16 channels—but no one yet is
sure whether it will use D or D2 MAC.
What a muddle!

If engineers round Europe had their
way, D2 would now be scrapped so that
Europe could standardize on a common
system—D-MAC with room for eight
sound channels or vast quantities of tele-
text and business data. A common Euro-
pean standard would help satellite
broadcasters in Britain, who otherwise
will be out on a limb using the better, but
different system.

High Definition TV

In the future, the use of MAC by satel-
lite opens the door to high definition tele-
vision (HDTV). The Japanese have
developed their own system, based on
wide screen pictures, built up from 1,125
lines running at 60 interlaced fields a sec-
ond. In Europe a Eureka project has
brought competing manufacturers and
broadcasters together, to develop a sys-
tem better suited to the European 50Hz
field rate.

The Eurek HDTV system is also based
on a wide screen picture, but with 1,250

lines and 50 interlaced fields per second.
Before transmission, the picture infor-
mation is divided by four, and converted
to 625-line MAC standard.

The transmitted picture is thus compat-
ible with ordinary MAC receivers. They
just display the centre part of the wide
screen area. High definition MAC receiv-
ers will effectively multiply the signal by
four again, under the control of digital
codes broadcast in the data channels.

These HD Eureka sets will display the
full wide screen area, double the line
structure to 1,250 and doublie the effec-
tive picture rate by a technique known as
sequential display—each field is stored in
memory and displayed twice, to give 50
fullinterlaced 625-line pictures a second.

There is not enough bandwidth avail-
able on terrestrial TV channels to transmit
MAC, and thus the only real hope of
transmitting high definition TV is to use
the satellite channels.

As a halfway stage, before high defi-
nition broadcasts begin, a future gener-
ation of High Resolution MAC receivers
will artificially enhance the D-MAC pic-
ture by sequential display. The difference
between the same picture displayed on a
625-line interlaced set, and on a 625-line
set with sequential display, is quite re-
markable.

Our eyes are used to seeing 50 half
pictures a second each made up from
312.5 lines, which interlace on screen into
25 full pictures. Even though the eye is
getting no more information from
sequential scan, the display of 50 full 625-
line pictures a second creates the illusion
of greatly enhanced resolution,

TOTAL ENERGY DISCHARGE

ELECTRONIC
IGNITION

IS YOUR CAR AS GOOD AS IT COULD BE ?

K it EASY TO START in the cold and damp? Total Energy Discharge will give
the most powerful spark and maintain full output even with a near fiat battery.

K is it ECONOMICAL or does it “go off” between services as the ignition
performance deferiates? Total Energy Discharge gives much more output to

fire lean tuel mixiures.

K Has it PEAK PERFORMANCE or is it flat at high and low revs. where ignition
output is marginal?Total Ener?y Discharge gives a more powerful spark from

idie to the engines maximum {even with 8 cylinders)

K Is the PERFORMANCE SMOOTH? The more powerful spark of Total Energy
Discharge eliminates the near “misfires’ whilst an electronic fifter smoothes
out the effects of contact bounce etc.

% Do the PLUGS AND POINTS always need changing 1o bring the engine back
to its best? Total Energy Discharge eliminates contact arcing and erosion by

removing the heavy electrical load. The timing stays spoton” and the

contact condition does not affect the performance either Larger plug gaps can
be used, even wet or badly fouled plugs can be fired with this system.

a e system and the mos! powerful on
wer of induchive systems - 3 fimes the energ

and 3 times the duration ol ordinary capacitive systems.Send for full teclmlcal

% TOTAL ENERGY DISCHARGE is a uni
the market - 3.5 times the

details
X ALSO FEATURES

EASY FITTING, STANDARD/ELECTRONIC CHANGEOVER SWITCH, % ue je
STATIC TIMING LIGHTand DESIGNED IN RELIABILITY (14 years experience

and a 3 year guarantee)

Component buyers : Service engineers
Manufacturers : Project designers

SAVE TIME! SAVE MONEY!

We offer one of the largest ranges of semiconductor and
passive components at low low prices! Also we are able
to supply types from any major manufacturers

SO RING 01-965 5748

Next time you require components whatever the quantity
you will be amazed at our service and pricesl

Also hobbyists

OMEGA ELECTRONICS 252A HIGH ST,

LONDON NW10 4TD

& In KIT FORM it provides a top performance system at less than half the pri
of a comparable ready built unit.The kit inclugle
pre-wound and vamished femite lranslorrner,hg: quality 2! discharge
acitor, case, easy lo follow instructions, so
build and fit to your car All you need is a soidering iron and a few basic fools.

TOTAL ENERGY DISCHARGE KIT
ASSEMBLED READY TO FIT £23.90
ALSO AVAILABLE: Other ignition systems and electronic car alarms

Order now of send for further details:
ELECTRONIZE DESIGN tel 021308 5877
2 Hilside Road.Four Oaks, Sutton Coldfield B74 4DQ
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Constructional Project ¥ =

AUTO
POWER-OFF

Prevent unnecessary use of
electrical appliances

T HIS device will be of interest to - "%
long-suffering readers whose
thoughtless offspring (or even ——afu
other forgetful residents!) leave electrical

appliances switched on needlessly. Examples
of such equipment include radios and tele-
visions, lights, small heaters and musical
instruments. It has been found particularly
valuable in controlling soldering irons since
these are easily forgotten and left switched é VRY

MAINS
ON

on for days. It can be used with a bedside
reading lamp and will switch it off soon after
the user has fallen asleep.

The Auto Power-Off is a mains-operated
timer which cuts off the supply after a preset
time in the range three to 30 minutes. In use,
the applicance is plugged into a socket on the
unit and a push-button (MAINS ON) switch

1C1
ZN103LE

used to begin the timing process. A push- ls N
button (RESET) switch may now be used to \_Y_(b
re-start the cycle at any time. If the RESET 240V MAINS

button is not pressed within the preset time,
the device switches off. The appliance may

: ] RESET
thus be kept switched on continuously by
pressing the reset switch at intervals and this
is the way the circuit will normally be used.

(fe2s7 6}

Fig. 1. Complete circuit diagram of
the Auto Power- Off.

The unit has a flying lead to plug into a
standard 13A mains outlet. The output
socket is mounted on the case and is of the
shuttered Euro-type. The appliance to be
controiled is fitted with a matching plug and
this prevents the user from bypassing the unit
by simply plugging the appliance into the
mains direct. The maximum current which
may be handled is 3A corresponding to a
power of 720W on 240V mains.

CIRCUIT DESCRIPTION

The complete circuit for the Auto Power
Off is shown in Fig.1. The principle compo-
nent is IC1—an integrated circuit timer. C3,
in conjunction with R4 and VRI, set the
timing period. With VR1 adjusted for min-
imum resistance, C3 charges through R4
alone giving an interval of three minutes
approximately. With VR adjusted for maxi-
mum resistance, timing is increased to
approximately 30 minutes.

A conventional arrangement of mains
transformer T1, fuse FS1, bridge rectifier D2

Everyday Electronics, April 1988




to D5 and smoothing capacitor, C4 provide a
12V output for the circuit. Timing begins
when the supply is switched on. Thus, when
push-to-make switch S2 (MAINS ON) is
operated momentarily, current flows
through T1 primary winding to establish the
supply. IC1 then begins timing—pin three
goes high and reverts to low when the cycle is
complete. While high, Darlington pair
TRI/TR2 switch on and operate relay
RLA —this has two pairs of “‘make” contacts.
Contacts RLA2, bypass S2 and serve to
maintain the supply when this switch is re-
leased. Contacts RLAI1, supply current to
the appliance.

When timing is complete, the contacts
part—the appliance and circuit supply then
switch off. If S1 (RESET) is pressed during
timing, IC1 pins four and five go low. This
resets the i.c. and the cycle starts again
While S1 is being pressed, pin three goes low
and reverts to high on release. Thus, operat-
ing $1 would normally switch the circuit off.
The inctusion of C1 overcomes the problem
by allowing pins four and five to go low only
for the time taken for C1 to charge through
R2. With the value chosen this is a matter of

Resistors
R1.R3,R4 100k (3 off)
R2 220
R5 10k
Fixed resistors 0.25W+5%
Potentiometer
VR1 1M sub-
miniature
vertical preset a
Capacitors See page 244
C1 220n
C2 100n
C3 470n
(o] 470 elect
a0v
Semiconductors
TR1,TR2 ZTX300 (2 off)
D1 0A200
D2to D5 1N4001 (4 off)
IC1 ZN1034E

Miscellaneous

T1 Mains transformer with 240V
primary and 12V secondary
winding rated at 100mA

RLA Miniature double-pole relay
with 5A mains rated contacts and
12V 200 ohm coil.

$1,52 Push-to-make switches
with 1A minimum mains-rated
contacts.

0.1 in. matrix stripboard size 15
strips by 33 holes; 14-pin d.i.l inte-
grated circuit holder; 20mm chas-
sis fuseholder with 500mA fuse;

aluminium box size
102x64x5imm; 3A terminal
block—3 sections required; 18
s.w.g. sheet aluminium size

90x35mm; small fixings; stand-off
insulators; solder tag; 3A mains
wire; European-type 3-pin mains
chassis socket—6A rating with
matching line plug.

Approx. cost
Guidance only

£14-50
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microseconds and resets IC1 without allow-
ing time for the relay contacts to open

CONSTRUCTION

This circuit must be built into an earthed
metal box. Since there are mains connections
to make, any reader who is unsure of being
able t0o make a safe job must scek
professional advice. It is assumed that a stan-
dard mains plug fitted with a 3A fuse is being
used to plug the unit into the supply. In other
cases, a fuse of 3A rating should be fitted
inside the case.

Begin by constructing the main circuit
panel shown in Fig.2. This uses a piece of 0.]
inch matrix stripboard size 15 strips by 33
holes. Cut this to size, drill the two mounting
holes and make the breaks in the copper
tracks as indicated.Note that for safety reasons
it is essential to break the tracks completely
around the relay position.Solder the inter-strip
link wires in position and follow with the on-
board components. Take care to observe the
polarities of C4 and of all diodes. Solder
10cm. picces of light-duty stranded connec-
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L] 00 0000060000000 [+)

| “{®0 0000080 800000 )
L{®® 000088000 » O 3 o
x{0 0 00000000060 ) 0 0OV O0N0OC o o!
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¢cfo 0 00O [¢) O ® 0 0 O O O O 0 ¢"0 000000 e
s{oee00 00 0000 ERCRCNER R X » XK
A0 0000000 00000C00000000000000000O00

— S EE——

;Actctccccord.nc

ting wire to strips E. F, L and M on the left-
hand of the panel also 10cm piece of mains
wire of sA rating direct to the normally-open
relay contacts. Use a similar piece of wire for
the connection between S2 and the circuit
panel.

Drill holes in the case for mains input wire,
output socket. switches, fuseholder, trans-
former and solder tag. Fit the input wire hole
with a rubber grommet. Cut a piece of thin
sheet aluminium size 90%35mm and drill
holes in it to correspond with those in the
circuit panel. Mount the circuit board to the
aluminium panel using stand-off insulators
on the fixings. Make certain that the stand-
off insulators are long enough to keep all
conncctions on the copper strip side well
clear of the metalwork—this applies espe-
cially to the mains wiring from the relay
contacts. Attach the circuit panel assembly
to the case as shown in the photograph.

Check that the wires leading from the
relay contacts are not trapped and that the
metalwork cannot cut the insulation. Refer
to Fig. 3, mount the remaining components
and complete all wiring. Fit the mains input
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lead with a strain relief clamp. Note that
mains wire of 3A rating must be used for all
$2. output socket and solder tag connec-
tions. Extend the wires leading from S2 with
pieces of 3A terminal block as necessary.
Adjust VR1 fully clockwise (as viewed from
the top edge of the circuit panel).

File down the heads on fixings which
would otherwise prevent the lid from fitting
properly. Check that when the lid is in po-
sition, no wires are trapped—this could easily
happen when such a small case is used. Fit
the base of the box with seif-adhesive feet to
prevent damage to work surfaces.

TESTING

Fit a reading lamp with the correct type
of plug and insert this into the socket on the
unit. Plug the unit into the mains and press
the MAINS ON button. The lamp should
light and remain on for approximately 3 min-
utes. Repeat the procedure but this time
press the RESET button at intervals of less
than 3 minutes. The lamp should now stay on
continuously.

Potentiometer VR1 may be adjusted to
increase the time interval if required. Note
that, for safety reasons, the lid must remain
on whenever the unit is plugged into the
mains. Note also that it is normal for the case
to become warm in prolonged operation. [

Pipe and Cable Locator

The only source we have been able to
locate for the proximity detector i.c., type
CS209, used in the Pipe and Cable Loca-
tor is from Maplin Electronic Supplies.
When ordering this device quote order
code, UH59P (CS209).

We have been unable to iocate a sup-
plier for the “low power’’ timer chip type
L555 from, we think, RCA. However, the
TLC555C low power Lin CMOS timer i.c.
should work quite happily in this circuit
and is stocked by most of our advertisers.
Another alternative, though not tried,
might be the ICM7555.

Note that it is important, for best re-
sults, to use “low loss” polyester layer
type capacitors where specified in this
circuit. The printed circuit board for this
project is available from the EE PCB Ser-
vice, code 598 (see page 000).

I.C. Radio
This month’s Exploring Electronics

project is an easy-to-build /.C. Radio built
around the ZN414 radio chip. Aithough
the author’s radio shows the chip ina TO
"metal” encapsulation we were unable to
locate a metal device and so we used a
“plastic”’ package (TO18) in our model.
The plastic version is the common outline
stocked by nearly all our advertisers and
should not cause any buying problems.
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Suitable ferrite rod aerials specified for
the radio are currently listed by Cirkit and
Maplin Supplies. They also supply ferrite
rods so that the constructor can wind his
own aerial.

The small “Preset” type trimmer
capacitor used for tuning should be gen-
erally available. If readers do have diffi-
culties in trying to buy this capacitor
similar types are stocked by the above
mentioned companies.

Universal Monitor

There was a time when most of our
advertisers carried stocks of the “Pres-
sure Mats” cailed for in the Universal
Monitor project. However, it would seem
that the increasing crime rate over the
years has taken its toll and had a drastic
effect on the supply of these items and
they now appear to be in short supply.

The security specialists, Riscomp is one
company that certainly carry stocks of
suitable pressure mats for this versatile
project. They produce two types: the
“door mat’’ pressure sensor, as used in
the prototype model, code PP2926 (£2.82)
and a "stair’” mat sensor, code PP2216
(£2.01).

A suitable encapsulated reed relay
should be available from most compo-
nent suppliers, but if any readers do
experience purchasing probiems the one
used in the author’'s model was bought
from Maplin, code FX50E.

Stereo Noise Gate

All the components required to build
the Stereo Noise Gate appear to be stan-
dard devices and should not cause any
undue purchasing difficulties as they
seem to be stocked by most of our adver-
tisers.

The printed circuit board for the Noise
Gate is available from the EE PCB Service,
code 597.

Low Fuel Alert

Practically all of the components re-
quired to build the Low Fuel Alert should
be available as "off-the- shelf” items and
should not cause problems.

Looking through our catalogues for a
suitable non-electrolytic capacitor for C1,
we have found that the “metallised”” poly-
ester range are the only ones which list
types with the required value of 2u2. The
auto- connectors and wire should be
available from any good motor spares
shop.

Inductive Proximity Sensor

The only component called for in the
Inductive Proximity Sensor that is likely
to be difficult to locate is the Toko coil L1.

The coil used in the prototype model is
a miniature 120uH choke and was pur-
chased (22p) from Cirkit. When ordering
quote part number 144HY-121. Note that
VAT and a p&p charge of 70p must be
added to your order.

The multiturn potentiometer used in
the prototype was an RS type but the only
possible restriction on using a different
“multiturn pot” is the spacing of the
solder pads on the p.c.b. You could, of
course, use solder pins and wire from the
pot tags to the pins.

The printed circuit board for this project
is available from the EE PCB Service,
order code EE574 (see page 254).

Auto Power-Off

We cannot foresee any component
buying problems for the Auto Power-Off
project. It is most important that a metal
case be used and itis well “earthed”’.
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The Archer 780 &BC

The SDS ARCHER - The Z80 based single board

computer chosen by professionals and OEM users.

* Top quality board with 4 parallel and 2 serial ports.
counter-timers. power-fail interrupt. watchdog timer.
EPROM & battery backed RAM

* OPTIONS: on board power supply. smart case.
ROMable BASIC. Debug Monitor. wide range of 1 O &
memory extension cards.

The Bowman 68000 SHC

The SDS BOWMAN - The 68000 based single board

computer for advanced high speed applications.

* Extended double Eurocard with 2 parallel & 2 serial
ports, battery backed CMOS RAM. EPROM. 2 counter-
timers, watchdog timer. powerfail interrupt. & an
optional zero wait state half megabyte D-RAM.

* Extended width versions with on board power supply
and case

Sherwood Datadystems Lid

Sherwood House, The Avenue, Farnham Common, Slough SL2 3JX. Tel. 02814-5067

s SAVELELELs

Accessories BY INSTALLING YOURSELF

MINIATURE CA 1250 LOW COST DP 3570 LIGHTING CONTROLLER FL 500 ‘
PASSIVE ALARM CONTROL provies QUARTZ o

INFRA-RED MODULE HALOGEN
SENSOR vy . Q000

RP33
Whilst intended for security lighting

?‘. only 80x80x40mm. Detects intruders up to I‘o;vpgv swiich The bultt-in applications, this unit is suitable for
2 metres away. - e light t
’, L Wyl o T o el

* 12 metre detection range. i Protective grill, €1.95 + VAT.
* Size only 80x60x40mm. This tried and fested control unt represents
o 24; Datocnt zones, the finest value for money m Comrol systems, oy £13.95 + var only £14.95 + var
* Wide 85° coverage. providing the following features
* Switchable LED indicator.  Buiit-in electronic siren dnves 2 loud

IR 1470 - 50ft. INFRA-RED BEAM SYSTEM

i Consists of a separate transmitter & receiver, the system
provides an invisible modulated beam which when broken
operates the buitt-in retay. For use with security systems, but
also ideal for phot iC purposes and industrial

nnmb-omiomoenmrusamvw thus providing S b j| applications. Size: BOX50x35mm. Only 225 61 + var
a stabie and reliabie perormance Easdy instatied in a oom [l for external losda ¢ Tost loop tacifty. ’ =

or haltway, the und will provide eftective detection of arry intrusion

Operating from a 12V supply and consurmng only 15mA, 1 & ideal m£19.954vn

for use with the CA 1382, CA 1250 o any squvalent r US 5083 DIGITAL ULTRASONIC DETECTOR

Suppked with ful ) * 3 levels of discrimination against false alarms * Crystal
i gtac controt for greater stability ¢ Adjustable range up to 25ft

. * Built-in delays ® 12V operation.
HOUSING pius Thus advanced
CA 1382 ADVANCED CONTROL UNIT that's HARDWARE FOR module uses digital +  ULTRASONIC MODULE
simple 10 install snd operate. CA 1250 signal processing to provide the ® -, ENCLOSURE
> A% avactve siesl case desigred highest level of sensitivity whilst -
T— : 1 house the Convol Unt CA 1250 discriminating against potential |° Saky e el
false alarm conditions. ool

onty £13.95 + var onty £2.95 + vaT

RiISCOMP LIMITED. Ilst

Y COMPLETE SYSTEM B""‘ EE?, 51 Poppy Road, CI
rinces Rishorough, e ening hours
from £39.95 +VAT Bucks HP17 9DB t p 4 Mog 'l:n 9.5
Closed all day Sat & Sun

on,
A o s » Full range of accessories
i stocked Post & Packing
a steol case, 1 ig supplied with full operating matructions. . T e UK Orders 75p per order

A e p—— Write or telephone for Exfiod Xai 0%
Onty £44.95 + VAT S et T V. full details ORDER BY MAIL | | . N Yo, 084 44 6326
e Tel: (084 44) 6326

FULL TECHNICAL ADVISORY SERV|CE OR TELEPHONE
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HOW TO GET YOUR

ELECTRONIC PROJECTS WORKING

R. A. Penfold

We have all built projects only to find that they did not
work correctly, or at all, when first switched on. The aim
of this book is to help the reader overcome just these
problems by indicating how and where to start looking
for many of the common faults that can occur when
building up projects

96 pages Order code BP110 £1.95

HOW TO DESIGN AND MAKE

YOUR OWN P C.B.s

R. A. Penfold

Deais with the simple methods of copying printed circuit

———PROJECT CONSTRUCTION

The books listed on these three pages
have been selected as being of special
interest to our readers, they are supplied
from our editorial address direct to your
door. Full ordering details are given on the
last book page.

board designs from magazines and books and covers all
aspects of simple p.c.b. construction including photo-
graphic methods and designing your own p.c.b.s.

80 pages Order code BP121 £1.95

BEGINNER’S GUIDE TO BUILDING

ElL ECTRONIC PROJECTS

R. A, Penfold

Shows the complete beginner how to tackie the practical
side of electronics, so that he or she can confidently build
the electronic projects that are regularly featured in
magazines and books. Also includes examples in the
form of simple projects

112 pages Order code No. 227 £1.95

ELECTRONICS SIMPLIFIED

-CRYSTAL SET CONSTRUCTION
F. A. Wilson, C.G.l.A,, C.Eng., F.ILE.E., F.L.LE.R.E,
F.BA.M.
Especially written for those who wish to participate in the
intricacies of electronics more through practical con-
struction than by theoretical study. It is designed for all
ages upwards from the day one can read intelligently and
handie simple tools

CIRCUITS AND DESIGN—

MICRO INTERFACING CIRCUITS-BOOK 1
MICRO INTERFACING CIRCUITS-BOOK 2
R. A. Penfold
Both books include practical circuits together with details
of the circuit operation and useful background informa-
tion. Any special constructional points are covered but
p.c.b. layouts and other detalled constructional informa-
tion are not included

Book 1 is mainly concerned with getting signals in and

80 pages Order Code BP92 £1.75 out of the computer;. Book 2 deals primarily with circuits
for practical applications
Book 1 772 pages Order code BP130 £2.25
Book 2 172 pages Order code BP131 £2.25
1CS
‘ec“onlc
g-‘mpﬁﬂe = SOCInc:tsUdng Internationaj
set Germanium ransj
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50 CIRCUITS USING GERMANIUM
SILICON AND ZENER DIODES

R. N. Soar

Contains 50 interesting and useful circuits and applica-

tions, covering many ditferent branches of electronics,

using one of the most simple and inexpensive of
omponents—the diode. Includes the use of germanium

and silicon signal diodes, silicon rectifier diodes and

Zener diodes, etc
64 pages

Order Code BP36 £1.50

50 SIMPLE LED CIRCUITS

R. N. Soar

Contains 50 interesting and useful circuits and applica-

tions, covering many different branches of electronics,

using one of the most inexpensive and freely available

components—the light-emitting diode (LED). Also in
ludes circuits for the 707 common anode display

64 pages Order Code BP42 £

Coil Design and
A Practical 3
troduction to Construction
In Serrss

Microprocessors

[r—————

€

COIL DESIGN AND CONSTRUCTION MANUAL
B. B. Babani

A complete book for the home constructor on "‘how to
make " RF, IF, audio and power coils, chokes and
transformers. Practically every possible type is dis
-ussed and calculations necessary are given and ex-
plained in detail, Although this book is now rather old,
with the exception of torroids and pulse transformers
little has changed in coil design since it was written

96 pages Order Code 160 £2.50

A MICROPROCESSOR PRIMER

E. A. Parr, B.SC., C.Eng., M.I.E.E.
Starts by designing a small computer which, because of
its simplicity and logical structure, enables the language
to be easily learnt and understood. The shortcomings are
then discussed and the reader is shown how these can
be overcome by changes and additions to the instruction
set. In this way, such ideas as relative addressing, index
?glsters. etc., are developed

pages Order code BP72 £1.75

A PRACTICAL INTRODUCTION TO
MICROPROCESSORS

R. A. Penfold

Provides an introduction which includes a very simple
microprocessor circuit which can be constructed so that
the reader can experiment and gain practical experience.
96 pages Order code BP123 £1.95

How To yse
Op Amps

HOW TO USE OP-AMPS

E. A. Parr

This book has been written as a designer’'s guide
covering many operational amplifiers, serving both as a
source book of circuits and a reference book for design
calculations. The approach has been made as non-
mathematical as possible

160 pages Order code BP88 £2.95

PRACTICAL ELECTRONIC
BUILDING BLOCKS-BOOK 1

PRACTICAL ELECTRONIC
BUILDING BLOCKS-BOOK 2

R. A. Penfold
These books are designed to aid electronic enthusiasts
who like to experiment with circuits and produce their
own projects, rather than simply foliowing published
project designs

BOOK 1 contains: Oscillators—sinewave, triangular,
squarewave, sawtooth, and pulse waveform generators
operating at audio frequencies. Timers-—simple mono-
stable circuits using i.c_s, the 5655 and 7555 devices, etc
Miscellaneous—noise generators, rectifiers, compara-
tors anc triggers, etc.

BOOK 2 contains: Amplifiers—low level discrete and
op-amp circuits, voltage and butter amplifiers including
d.c. types. Also low-noise audio and voltage controlled
amplifiers. Filters—high-pass, low-pass, 6, 12, and 24d8
per octave types. Miscellaneous—i.c. power amplifiers,
mixers, voltage and current reguiators, etc

BOOK 1 Order code BP117 £1.95

128 pages
BOOK 2 Order code BP118 £1.95

112 pages

ELECTRONIC CIRCUITS HANDBOOK

Michaet Tooley BA

This book aims to explode two popular misconceptions con-
cerning the design of electronic circuits: that only those with
many years of experience should undertake circuit design
and that the process relies on an understanding of advanced
mathematics. Provided one is not too ambitious, neither of
these popularly held beliefs is true.

Specificaltly, this book aims to provide the reader with a
unique collection of practical working circuits together with
supporting information so that circuits can be produced in
the shortest possible time and without recourse to theor-
etical texts.

Furthermore, information has been included so that the
circuits can readily be modified and extended by readers to
meet their own individual needs. Related circuits have been
grouped together and cross-referenced within the text {and
also in the index) so that readers are aware of which circuits
can be readily connected together to form more complex
systems. As far as possible, a common range of supply
voltages, signal leveis and impedances has been adopted.

As a bonus, ten test gear projects have been inciuded.
These not only serve to illustrate the techniques described
but also provide a range of test equipment which is useful in
its own right.
277 pages

Order code NE0OS £14.95

How to Design \
Electronic
P'Oiec\s

HOW TO DESIGN ELECTRONIC

PROJECTS

R. A. Penfold

The aim of this book is to help the reader to put together
projects from standard clrcuit blocks with a minimum of
trial and error, but without resorting to any advanced
mathematics. Hints on designing circult blocks to meet
your special requirements are also provided

128 pages Order code BP127 £2.25

POPULAR ELECTRONIC CIRCUITS

-BOOK 1

POPULAR ELECTRONIC CIRCUITS

-BOOK 2

R. A. Penfold

Each book provides a wide ran?e of designs for elec
tronic enthusiasts who are capable of producing working
projects from just a clrcuit diagram without the aid of
detailed construction information. Any special setting-up
procedures are described.

BOOK 1 160pages Order code BP80 £1.95

BOOK 2 760pages Order code BP98 £2.25
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ELECTRONICS TEACH-IN

Michael Tooley BA and David Whitfield MA MSc
CEng MIEE (Published by EE)

This value for money EE book provides a comprehensive
background to modern electronics including test gear
projects. A complete course in basic electronics; designed
for the complete newcomer it will however aiso be of value
to those with some previous experience of electronics.
Wherever possible the course is related to “real life’
working circuits and each part includes a set of detailed
practical assignments. Includes details of eight items of
related test gear giving full constructional information and
diagrams for each one. They are: Safe Power Supply;
Universal LCR Bridge; Dlode/Transistor Tester; Audio
Signal Tracer; Audio Signal Generator; RF Signal
Generator; FET Voltmeter; Pulse Generator. An excellent
companion for anyone interested in electronics and
invaluable for those taking G.C.S.E. electronics courses.
104 pages (A4 size) Order code EE/T-§ £1.95

PRACTICAL ELECTRONICS
CALCULATIONS AND FORMULAE
F. A. Wilson, C.G.l1LA,, C.Eng., F.1.E.E, F.I.LER.E,,
F.B.I.M.
Bridges the gap between complicated technical theory.
and “‘cut-and-tried”” methods which may bring success
in design but leave the experimenter unfulfilled. A strong
practical bias-—tedious and higher mathematics have
been avoided where possible and many tables have been
included

The book is divided into six basic sections: Units
and Constants, Direct-current Circuits. Passive Compo-
nents, Alternating-current Circuits, Networks and Theo-
rems, Measurements
256 pages Order Code BP53 £2.95

ESSENTIAL THEORY FOR THE
ELECTRONICS HOBBYIST

G. T. Rubaroe, T.Eng (C.E.I.), Assoc.l.E.R.E.

The object of this book is 1o supply the hobbyist with a
background knowledge tailored to meet his or her
specific requirements and the author has brought to-
gether the relevant material and presented it in a readable
manner with minimum recourse to mathematics
Order Code 228

128 pages £2.50

MICROPROCESSING SYSTEMS AND CIRCUITS
F. A. Wilson, C.G.1.LA,, C.Eng., F.ILEE, F1ER.E,,
F.B.L.M.

A truly comprehensive guide to the elements of micro
processing systems which really starts at the beginning
Teaches the reader the essential fundamentals that are
so important for a sound underslandmg of the subject
256 pages Order Code BP7 £2.9

COMMUNICATION
F. A. Wilson, C.G.t.A.,, C.Eng., F.I.E.E, F.LLE.R.E.,
F.B.I.M.
A look at the electronic fundamentals over the whole of
the communication scene. This book aims to teach the
important elements of each branch of the subject in a
style as interesting and practical as possible. While not
getting involved in the more complicated theory and
mathematics, most of the modern transmission system
techniques are examined including line, microwave,
submarine, satellite and digital multiplex systems, radio
and telegraphy. To assist i understanding these more
thoroughly, chapters on signal processing, the electro
magnetic wave, networks and transmissions assess-
ment are included, finally a short chapter on optical
transmisston

£2.95

256 pages Order Code BP89
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ELECTRONIC HOBBYISTS HANDBOOK

R.A. Penfold

Provides an inexpensive single source of easily located
information that the amateur electronics enthusiast is likely
to need for the day-to-day pursuance of this fascinating
hobby. Covers common component colouk codes. Details
the characteristics and pinouts of many popular
semiconductor devices, including various types, of logic
ICs, operational amplifiers, transistors, FETs, unijunctions,
dlodes, rectifiers, SCRs, diacs, trlacs, regulators and
SMDs, etc. lllustrates many useful types of clrcuits, such
as timers and oscillators, audio amplifiers and filters, as
wall as including a separate section on power supplies.
Also contains a multitude of other useful data.

88 pages Order code BP233 £4.95

AUDIO

F. A. Wilson, C.G.1LA,, C.Eng., F.1.LE.E.,, F.LLE.R.E.,
F.B.I.M.

Analysis of the sound wave and an explanation of
acoustical quantities prepare the way. These are fol-
lowed by a study of the mechamism of hearing and
examination of the varlous sounds we hear. A look at
room acoustics with a subsequent chapter on micro-
phones and loudspeakers then sets the scene for the
main chapter on audio systems—amplifiers, oscillators,
disc and magnetic recording and electronic music.

320 pages Order Code BP111 £3.50

HOW TO IDENTIFY UNMARKED ICs

K. H. Recorr

Shows the reader how, with just a test-meter, 10 go
about recording the particular signature of an unmarked
i.c. which should enable the i.c. to then be identified with
reference to manufacturers’ or other data. An ic
signature is a specially plotted charn produced by mea-
suring the resistances between all terminal pairs of anii.c.
Chart Order code BP101 £0.95

RADIO AND ELECTRONIC COLOUR CODES AND
DATA CHART
B. B. Babani
Although this chart was first published in 1971 i
provides basic information on many colour codes in use
throughout the world. for most radio and electronic
components. Includes resistors. capacitors, transfor-
mers, fieid coils, fuses, battery leads, speakers, etc. It is
particularly useful for finding the values of old
components

£0.95

Chart Order code BP7

CHART OF RADIO, ELECTRONIC,
SEMICONDUCTOR AND LOGIC SYMBOLS

M. H. Banani, B.Sc.{(Eng.}

lllustrates the common, and many of the not-so-com-
mon, radio, elactronic, semiconductor and logic symbols
that are used In books, magazines and instruction
manuals, etc., in most countries throughout the world
Chart Order Code BP27 £0.95

INTERNATIONAL TRANSISTOR

EQUIVALENTS GUIDE

A. Michaels

Helps the reader 1o find possible substitutes for a popular
selection of European, American and Japanese transis-
tors. Also shows material type, polarity, manufacturer
and use

320 pages Order code BP85S £2.95
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RECOMMENDED READING
FOR...
INTRODUCING
MICROPROCESSORS

PRACTICAL DIGITAL ELECTRONICS HANDBOOK
Mike Tooley (Published in association with EE}

The vast majority of modern electronic systems rely heavily
on the application of digital electronics, and the Practical
Digital Electronics Handbook aims to provide readers with
a practically based introduction to this subject. The book
will prove invaluable to anyone involved with the design,
manufacture or servicing of digital circuitry, as well as tc
those wishing to update their knowledge of modermn digital
devices and techniques. Contents: Introduction to
integrated circults; basic logic gates; monostable and
bistable devices; timers; microprocessors; memories; input
and output devices; interfaces; microprocessor buses.
Appendix 1: Data. Appendix 2: Digital test gear projects;
tools and test equipment; regulated bench power supply;
logic probe; logic pulser; versatile pulse generator; digital
IC tester; current tracer; audio logic tracer; RS-232C
breakout box; versatile digital counter/frequency meter.
Appendix 3: The oscilloscope. Appendix 4: Suggested
reading. Appendix 5: Further study.

208 pages Order code PC100 £6.95

TRANSISTOR SELECTOR GUIDE

This unique guide offers a range of selection tables
compiled so as 1o be of maximum use to all electronics
engineers, designers and hobbyists.

Section 1: Covers component markings, codings and
standards, as well as explaining the symbols used.
Section 2: Tabulates in alpha-numeric sequence the
comprehensive specifications of over 1400 devices.
Section 3: Tabulates the devices by case type.

Section 4: Conslders particular limits to the electrical
parameters when compiling the tables.

Section 5: lllustrates package outlines and leadouts.
Section 6: Consists of a surface mounting device markings
conversion list.

192 pages Order code BP234 £4.96

TRANSISTOR RADIO FAULT-FINDING CHART
C. E. Miller

Used properly, should enable the reader to trace most
common faults reasonably quickly. Across the top of the
chart will be found four ractangles containing brief
description of these fauits, vis—sound weak but undis-
torted. set dead. sound low or distorted and background
noises. One then selects the most appropriate of these
and following the arrows, carries out the suggested
checks in sequence until the fault is cleared.
Chart Order code BP70 £0.95
DIGITAL IC EQUIVALENTS

AND PIN CONNECTIONS

A. Michaels

Shows equivalents and pin connections of a popular
selection of European, American and Japanese digital
i.c.s. Also Includes details of packaging, families, func-
tions, manufacturer and country of origin
256 pages Order code BP140 £4.95
LINEAR IC EQUIVALENTS

AND PIN CONNECTIONS

A. Michaels

Shows equivalents and pin connections of a popular
selection of European, American and Japanese linear
i.c.s. Also includes details of functions, manufacturer
and country of origin

320 pages Order code BP141 £4.95

INTERNATIONAL DIODE

EQUIVALENTS GUIDE

A. Michaels

Designed to help the user in finding possible substitutes
for alarge selection of the many different types of diodes
that are available. Besides simple rectifier diodes, also
included are Zener diodes, l.e.d.s, diacs, triacs, thyris-
tors, OCls, photo and display diodes
144 pages Order code BP108 £2.25

NEWNES ELECTRONICS

POCKET BOOK

E. A. Parr

Newnes Electronics Pocket Book has been in print for
over twenty years and has covered the development of
electronics from valve 10 semiconductor technology and
from transistors to LSl integrated circuits and micro-
processors. To keep up to date with the rapidly changing
world of electronics. continuous revision has been
necessary. This new Fifth Edition takes account of recent
changes and includes matenal suggested by readers of
previous editions. New descriptions of op.amp. applica-
tions and the design of digital circuits have been added,
along with a totally new chapter on computing, plus
other revisions throughout

315 pages (hard cover)] Order Code NEO2 £8.95

TO ORDER

Plese see the following
page for full
ordering details
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GETTING THE MOST FROM YOUR PRINTER
J. W. Penfold
Details how to use all the features provided on most dot-
matrix printers from programs and popular word proces-
sor packages like Wordwise, Visawrite and Quill, etc
Shows exactly what must be typed in to achieve a given
eftect

£2.95

96 pages Order Code BP181

A Z80 WORKSHOP MANUAL

E. A. Parr, B.Sc., C.Eng., M.LLE.E.

This book is intended for people who wish to progress
beyond the stage of BASIC programming to topics such
as machine code and assembly language programming,
or need hardware details of a 280 based computer

192 pages Order Code BP112 £3.50

AN INTRODUCTION TO 68000 ASSEMBLY
LANGUAGE

R.A. & J. W. Penfold

Obtain a vast increase in running speed by writing
programs for 68000 based micros such as the Commo-
dore Amiga, Atari ST range or Apple Macintosh range
etc., in assembly language. It is not as difficult as one
might think and this book covers the fundamentals

112 pages Order Code BP184 £2.95

THE ART OF PROGRAMMING THE ZX
SPECTRUM

M. James, B.Sc., M.B.C.S.

It is one thing to have learnt how 1o use all the
Spectrum’s commands and functions, but a very differ-
ent one 1o be able 10 combine them into programs that
do exactly what you want them to. This is just what this
book is all about—teaching you the art of eftective
programming with your Spectrum

144 pages Order code BP119 £2.50

AN INTRODUCTION TO PROGRAMMING THE
COMMODORE 16 & PLUS 4

R. A. Penfold

Helps you to learn to use and program these two
Commodore machines with the minimum of difficuity by
expanding and complementing the information supplied
in the manufacturer’'s own manuals

128 pages Order code BP158 £2.50

AN INTRODUCTION TO PROGRAMMING THE
BBC MODEL B MICRO

R. A. & J. W. Penfold

Written for readers wanting to learn more about pro-
gramming and how to make best use of the incredibly
powerful model B's versatile features. Most aspects of
the BBC micro are covered, the omissions being where
littie could usefully be added 1o the information provided
by the manufacturer’s own manual.

144 pages Order code BP139 £1.95

COMPUTING

AN INTRODUCTION TO PROGRAMMING THE
ACORN ELECTRON

R.A. & J. W, Penfold

Designed to help the reader learn more about program-
ming and to make best use of the Electron’s many
features. Adds considerably to the information already
supplied in the manufacturer's own instruction manual.
144 pages Order code BP142 £1.95

AN INTRODUCTION TO PROGRAMMING THE
ATARI 600/800 XL

R.A. & J. W. Penfold

Especially written to supplement the manufacturer’s own
handbook. The information supplied will help the reader
to master BASIC programming and to make best use of
the Atari's many powerful features

128 pages Order code BP143 £1.95

AN INTRODUCTION TO PROGRAMMING THE

AMSTRAD CPC 464 AND 664

R. A. & J. W. Penfold

The Amstrad CPC 464 or 664 running with Locomotive

BASIC makes an extremely potent and versatile machine

and this book is designed to help the reader get the most

from this powerful combination. Written to complement

rather than duplicate the Information already given in the

ga;ufacturer's own manual. Also appiicable to the CPC
1

144 pages Order Code BP153 £2.50

AN INTRODUCTION TO PROGRAMMING THE

SINCLAIR QL

R.A. & J. W. Penfold

Helps the reader to make best use of the fantastic Sinclair

QL’s almost unlimited range of features. Designed to

complement the manufacturer’'s handbook.

112 pages Order code BP150 £1.95

AN INTRODUCTION TO Z80 MACHINE CODE
R. A. & J. W. Penfold
Takes the reader through the basics of microprocessors
and machine code programmmgrwilh no previous know-
ledge of these being assumed. The Z80 is used in many
popular home computers and simple programming ex-
amples are’%nven for 280-based machines Including the
Sinclair ZX-81 and Spectrum, Memotech and the Am-
strad CPC 464 Also applicable to the Amstrad CPC 664
and 6128
144 pages Order code BP152 £2.76
AN INTRODUCTION TO 6502 MACHINE CODE
R. A. & J. W, Penfold
No previous knowledge of microprocessors or machine
code is assumed. Topics covered are: assembly lan-
guage and assemblers, the register set and memory,
binary and hexadecimal numbering systems, addressing
modes and the Instruction set, and also mixing machine
code with BASIC. Some simple programming examples
are given for 6502-based home computers like the VIC-
20, ORIC-1/Atmos, Electron, BCC and also the Commo-
dore 64

£2.50

112 pages Order code BP147

THE PRE-BASIC BOOK

F. A. Wilson, C.G1.A,, CEENG, FLEE, FLERE,
F.B.I.M.

Another book on BASIC but with a ditterence. This one
does not skip through the whole of the subject and
thereby leave many would-be programmers fioundering
but instead concentrates on introducing the technique by
looking in depth at the most frequently used and more
easily understood computer instructions. For all new and
potential micro users

192 pages Order code BP146 £2.95

HOW TO GET YOUR COMPUTER PROGRAMS
RUNNING

J. W. Penfold

Have you ever written your own programs only to find
that they did not work! Help is now at hand with this book
which shows you how to go about looking for your
errors, and helps you to avoid the common bugs and
pitfalls of program writing. Applicable to all dialects of
the BASIC language

144 pages Order code BP169 £2.50

AN INTRODUCT{ON TO COMPUTER
COMMUNICATIONS

R. A. Penfold

Provides details of the various types of modem-and their
suitability for specific applications, plus details of con-
necting various computers to modems, and modems to
the telephone system. Also information on common
networking systems and RTTY

96 pages Order code BP177 £2.95

AN INTRODUCTION TO

COMPUTER PERIPHERALS

J. W. Penfold

Covers such items as monitors, printers, disc drives,
cassette recorders, modems, etc., explaining what they
are, how to use them and the various types and
standards. Helps you 10 make sure that the peripherals
you buy will work with your computer
80 pages Order code BP170 £2.50
COMPUTER TERMINOLOGY EXPLAINED

1. D. Poole

Explains a wide range of terms that form the computer
jargon used by enthuslasts_ Includes a reference guide to
the more commonly used BASIC commands

96 pages rder code BP148 £1.95

THE PRE-COMPUTER BOOK

F. A. Wilson

Aimed at the absolute beginner with no knowledge of
computing. An entirely non-technical discussion of com
puter bits and pieces and programmin

96 pages Order code BP11 £1.95

NEWNES COMPUTER ENGINEER'S
POCKETBOOK

Michael Tooley

An invaluable compendium of facts, figures, circuits and
data, indispensable to the designer. student, service
engineer and all those interested in computer and
microcomputer systems. it will appeal equally to the
hardware or software specialist and 10 the new band of

‘software engineers’". This first edition covers a vast
range of subjects at a practical level, with the necessary
explanatory text. The data is presented in 3 succinct and

An Introduction

the BBC
Model B Micro

RADIO

AN INTRODUCTION TO RADIO DXING

R. A. Penfoid

Anyone can switch on a short wave receiver and play
with the controls until they pick up something, but to find
a particular station, country or type of broadcast and to
receive it as clearly as posslqle requires a little more skill
and knowledge. The oblect of this book is to help the
reader 1o do just that, which in essence is the fascinating
hobby of radio DXin:

112 pages %vdov code BP91 £1.95

INTERNATIONAL RADIO STATIONS
GUIOE

Completely revised and updated, this book is an invalu-
able aid In helping all those who have a radio receiver to
obtain the maximum entertainment value and enjoyment
from their sets

Clearly shown are the station site, country, frequency
and/or wavelength. as well as the effective radiation
power of the transmitter
128 pages Order code BP155 £2.95
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BEGINNERS GUIDE TO MICROPROCESSORS

E.A. Parr

An excellent grounding In microprocessors, this book is
broadly relevent to the whole of our Introducing
Microprocessors course. It is easy to read and well
illustrated.
224 pages Order code NEO3 £4.95
MICROELECTRONIC SYSTEMS 2 CHECKBOOK

R. Vears

The aim of this book is to provide a foundation in
microcomputer hardware, software and interfacing
techniques. Each toplic is presented in a8 way that assumes
only an elementary knowledge of microelectronic systems
and logic functions. The book concentrates on 6502, Z80
and 6800 microprocessors and contains 60 tested
programs, 160 worked problems and 250 further problems.
194 pages Order code NEO4 £4.95

RECOMMENDED READING

rapidly accessible form so that the book can become part
of an everyday toolkit
£8.95

205 pages (hard cover)  Order code NEQ1

EE BOOK SERVICE
TO ORDER

Please check the latest issue of
Everyday Electronics for price
and availability.

Add 50p per order postage
(overseas readers add £1, surface
mail postage) and send a PO,
cheque or international money or-
der (£ sterling only) made payable
to Everyday Electronics {(quot-
ing the order code and quantities
required) to EE BOOK SERVICE,
6 CHURCH STREET, WIM-
BORNE, DORSET BH21 1JH.

Although books are normally
sent within seven days of receipt
of your order please allow a
maximum of 28 days for delivery.
Overseas readers allow extra time
for surface mail post.
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FREE! 24 page guide to |
TESTING & TEST GEAR

|
|
This guide includes a complete article on using the \
oscilloscope plus sections dealing with multimeters, logic |
probes, pulsers, a.f. generators, r.f. testing and power ‘

supplies.
Written for the hobbyist it will prove invaluable to all
atudents of electronics.

EFFECTS
GENERATOR

A very versatile project capable of
producing a wide range of siren, noise, and
explosion effects. Six preset controls and
seven selector switches enable a vast
range of different sounds to be produced
and altered at will.

Such sounds as a steam train chuffing,
helicopters, bird chirps and machine guns
are possible, as well as the usual police :
sirens, phaser guns and explosions. g

This instrument provides the constructor with a versatile
source of variable amplitude waveforms over a frequency range

of 1Hz to 100kHz. Three types of output waveform are M
selectable by a switch—sine, triangle and square. The sine and e
triangle waveforms are useful for audio and other analogue i Fs
testing, whilst the square wave output, with its fast rise and 2T SR

fall times, is very convenient for use with digital circuitry.

A small battery operated alarm unit
which monitors doors or

windows and sounds

a piercing alarm

when the door 66 *
or window is L
opened. ?g ‘ p ;

%
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by Mike Tooley Ba .
e |

OPEFULLY, there’s something for

everyone this month! We shall be des-
cribing the procedure for testing our versatile
Add-on 1/0 Port (described last month), tak-
ing a look at an alternative to ZX-BASIC,
and discussing a number of interesting points
raised by readers.

Getting into Print

Firstly, a big “thank you™ to several read-
ers who wrote in with solutions to the prob-
lem of connecting the popular Amstrad
DMP-2000 printer to an Opus Discovery disc
interface. Apparently, the necessary connec-
ting cable is readily available from Boots as
well as several other sources.

Before using the BASIC LPRINT and
LLIST commands it is necessary to enter the
BASIC commands:

CLOSE#3: OPEN#3;*t”

To send output to the printer (other than
via LPRINT or LLIST), a BASIC statement
of the form:

PRINT#3 a$
will be required.

Finally, to send control codes (rather than
ASCII text) to the printer it is necessary to
use the Discovery’s *“b” (byte) channel
rather than the “t” (text) channel. Otherwise
the procedure is the same as before. In either
case, it is important to CLOSE any pre-
viously OPENed channels after use.

Microdrive Utility

Bernard Cromarty has written with details of
a useful program which he has developed in
order to catalogue the contents of microdrive
cartridges. The program can store the catalo-
gues of up to 80 microdrive cartridges on a
single cartridge, with tape back-up facility.
Various menu options are provided including
Catalogue, Search, Format, Save, Change
Drive, Printer, Erase, and Move.

Bernard is willing to provide readers with
copies of his program (calied CAT-FILE) at
a very modest £1.50 (for readers supplying a
blank, formatted microdrive) or £2 (for a
cassette tape version of the program).
Doubtless, in either case, Bernard would
appreciate a stamped addressed envelope
with enquiries. Bernard can be contacted at:
56 Ranson Streei, Farnworth, Lancashire,
BL47RJ.
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Interrupts Revisited

Ian Tomey has taken me to task over the item
on interrupts which appeared in January’s
issue. lan rightly says that the Z80 can sup-
port up to 256 interrupt service routines (not
128, as stated) furthermore, I failed to men-
tion that the demonstration routine will not
operate correctly if certain items of external
hardware are present.

My demonstration program assumes that
the data bus supplies a byte of FFH when an
interrupt occurs. This will always be the case
with an unexpanded Spectrum but various
items of proprietary external hardware do
make use of interrupts and supply their own
data bytes for vectoring to interrupt service
routines.

Where this type of external hardware is
present and the demonstration routine is to
be tested, it would be necessary to set up a
complete vector table in memory so that any
vector would point to the start of the demon-
stration service routine. To quote from lan’s
letter:

“This is why some of the older 48K games
do not work on the 128. The original Spec-
trum ROM has locations 386EH to 3CFFH
filled with FFH. A saving of 256 bytes can be
achieved by placing the interrupt vector table
at 3900H, always pointing to FFFFH.

A placement of a JR at this location and
the next which is at 0000H (the PC over-
flows) corresponds to JR-13. Then a simple
JP instruction jumps to the service routine.

The problem with the 128's is that the
ROM was re-written with the keyboard
handling routines in the unused area (even in
48K mode). This means that any interrupt
jumps to the wrong place in memory, thus
knackering the program!”

Keyboard Problems

Geoff Marshall writes from Southall to ask
for some assistance interfacing a Saga 200|
infra-red remote control keyboard with a
128K Spectrum (not a +2). The keyboard
fails to work correctly in both 128K and 48K

modes and Geoff has tried hard-wiring the

IORQULA connection (missing from the
128K’s edges connector) without success.

If anyone can throw some light on this
problem or who is successfully using a 200l
keyboard with a 128K machine please drop
me a line so that I can pass the information
on to Geoff.

Amstrad Connection?

Ron Wundram writes from South Australia
to pose an interesting question. Ron has be-
come very familiar with Sinclair BASIC, as
witnessed by a neat little program called
**Dream Island” (included in our current Up-
date).

Unfortunately, Ron has had problems
with the +2 keyboard and is thinking of
upgrading to an Amstrad machine. Ron says
that a 16K sideways ROM can be attached
(from 49152 decimal) via the machine’s ex-
tension bus and wonders whether anyone has
attempted to interface a Spectrum ROM in
this' manner.

This is not quite such a far fetched prop-
osition as it might seem. After all, at least
one company (Robtek) has demonstrated
that it is eminently fcasible to make an Atari-
ST machine emulate an Apple Macintosh by
attaching a Macintosh ROM sct to the ST’s
expansion ROM port. Anyone feel like hav-
ing a go?

Testing the Add-On /0 Port

The Add-On /O Port (described last
month) is selected whenever an /O read or
write operation is performed in which
address line A7 is taken low. In order to
avoid conflicts with the Spectrum’s existing
1/O provision, it is necessary to ensure that
address lines A0 to A4 all remain *“‘high™ and
thus the address lines A5 and A6 have been
used for selecting the 8255’s internal regis-
ters, as shown in Fig. 1.

The 8255 provides three distinct modes of
operation. In Mode 0, each group of twelve
1/0 lines may be programmed in sets of four
to be inputs or outputs. In Mode 1, each
group may be programmed to have eight
lines of input. Three of the four remaining
lines in each group are then used for hand-
shaking and interrupt control.

In Mode 2, Port A provides eight bidirec-
tional bus 1/O lines and five of the Port C

ADORESS 8255 REGISTER
A7 A6 A5 AL A3 A2 Al A@ |DECIMAL| HEX SELECTED
6 0 6 1 1 1 1 1 31 1F PORT A
000 1 1 1 1 19 63 3F PORT B
o 4. o & % 4L WM 95 S5F PORT C
001 1 1 11 1 127 | 7¢ CONTROL
Fig.1. 8255 addresses.
SK1 (Port A) SK2 (Port B) SK3 (Port C)
PIN No. SIGNAL PIN No. SIGNAL PIN No. SIGNAL
1 ov 1 ov il PCO
2 PAO 2 PBO 2 PC1
3 PA1 3 PB1 3 PC2
4 PA2 4 PB2 4 PC3
5 PA3 5 PB3 5 PCa
6 PA4 6 PB4 6 PC5
7 PAS5 7 PB5 7 PC6
8 PA6 8 PB6 8 PC7
9 PA7 9 PB7 9 +9V
10 +5V 10 +5V 10 +9V
Fig.2. Port connecting data.
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lines are used for handshaking. To keep
things simple. our interface uses Mode 0
since this mode does not introduce the com-
plication of handshaking and data can simply
be written to or read from any of the 8255°s
ports.

Port A is used for input (the DIL switch
bank is fitted to this port). Port B can be
used for either input or output (TTL compat-
ible), whilst Port C will be used solely for
output (the Darlington output driver is fitted
to this port). Fig.2 shows the pin connections
used for the 10-way /O sockets.

Control Word

In order to establish the 8255's mode of
operation, it is necessary to write a Control
Word to the 8255’s Control Register at /O
address 7FH (127 decimal). The composition
of the Control Word is shown in Fig.3. Note
that the most significant-bit (D7) must be sct
in order to signal a mode sctting operation.

CONTROL WORD

[o7]os]os Jocfo3foafo: oo}

GROUP B

PORT C [LOWER)
1:=INPUT, 0= 0UTPUT

PORT B8
1= INPUT, 0:=0UTPUT

MODE SELECTION
0:MOOE 0. 1=MODE 1

GROUP A

PORT C {UPPER]
1= INPUT, 0: QUTPUT

PORT A
1 = INPUT, 0= OUTPUT
et MODE SELECTION

00:=MODE 0. 01: MODE 1
1X= MODE 2

MODE SET FLAG
1: ACTIVE

Fig 3. 8255 Control Word.

To select Mode () operation using the con-
figuration discussed carlier, and with Port B
as an output port, the following Control
Word is required:

D7 D6 D5 D4 D3 D2 DI DO
1 0 0 1 0 0 0 0

Had we decided to make Port B an input
rather than an output port, the Control
Word would have to be modified to:

D7 D6 D5 D4 D3 D2 DI DO
I 0 0 1T 0 9 1 ¢

The Control Word is sent to the 8255 using
a BASIC statement of the form:

10 OUT 127,BIN 10010001

Having established the mode of operation
we can read from or write to a specified port
using simple BASIC statements incorporat-
ing IN and OUT respectively.

As an example, to read data from the DIL
switch bank fitted to Port A into a variable x,
we can make use of a line of the form:

20 LET x=IN 31
Alternatively, to write data to Port C (illu-
minating the |.e.d. bar display) we can make

use of a line of the form:

30 OUT 95,x
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Life Beyond BASIC

Many readers will be aware that Pascal has
become increasingly popular as a vehicle for
teaching structured programming tech-
niques. It was, thercfore, heartening to learn
that Mira Software has produced an inexpen-
sive Pascal compiler for the Spectrum.

Mira’s Pascal compiler is supplied on
either cassette or microdrive and complies
with the requirements of level | of BS-6192.
The cassette version is identical to that sup-
plied on microdrive with the exception that
internal files (and some file handling com-
mands) are not implemented.

The compiler produces stand-alone
machine code which can run independently
of the compiler itself. Furthermore, it is
important to note that, unlike ZX-BASIC
(which is an interpreted language), Mira Pas-
cal does not allow interactive debugging of a
program whilst it is being developed (it is
necessary to compile the Pascal code each
time a change is made). This point applies to
compiled languages generally.

The Mira Pascal provides a simple editor
for entering lines of source text: the current
line is marked by a flashing cursor. This
method of program entry is cumbersome but
one with which Spectrum users will already
be familiar with. A useful block copy/delete-
/move facility is available and this proved
extremely useful when I put the compiler
through its paces.

Source files may be saved or loaded to
tape or microdrive. Furthermore, programs
prepared using other text editors (e.g. TAS-
WORD THREE) can be loaded from micro-
drive. Note that it is ESSENTIAL to save |
each Pascal source program BEFORE com-
piling since the compiler is erased from me-
mory each time a program is compiled!

Three versions of the compiler are avail-
able: the standard cassette tape and micro-
drive versions leave space free at the top of
memory for printer drivers. A third version,
PASCAL 0, loads to the top page facility
but provides slightly more space for source
text (PASCAL 0 occupies approximately
15K or RAM).

A twelve page AS format “Instruction
Manual™ is supplied with the compiler. The
manual covers the use of the compiler to-
gether with details of the Pascal implemcnta-
tion and a list of the compiler error
messages.

It is important to realise that the manual is
not a tutorial text and therefore newcomers
to Pascal will require one. or more, introduc-
tory texts if they are to make effective use of
the compiler.Three interesting demonstra-
tion programs are, however, included in the
package and these will undoubtedly provide
some food for thought as well as an indica-
tion of what can be achieved with Pascal and
the Mira compiler. Mira Software is at 24
Home Close, Kibworth, Leicestershire, LES
OJT.

A simple test routine can be put together
simply by combining the previous lines in an
infinite loop (use BREAK to escape):

100UT 127, BIN 10010000
20LET x=IN 31
300UT95.x
40GOTO20

By introducing an extra line within the loop,
the status of the DIL switch bank can be
displayed on the screen:

10 OUT 127,BIN 10010000
20LET z=IN 31
300UT9S.2

40 PRINT AT 0,0;z;
S0GO TO 20

Finally, the following program shows how
a binary count can be produced on the l.e.d.
display:

10 OUT 127.BIN 10010000
20 FOR x=0TO 255
300UT95.x

40PAUSES

50GOTO 20

If you would like a copy of our On Spec
Update, please drop me a line enclosing a
large (250mm x 300mm) stamped addressed
envelope: Mike Tooley, Department of
Technology. Brooklands Technical College,
Heath Road. Weybridge, Surrey, KTI13
8TT.

Next Month: We shall show how the 8255’s
bit set/reset facility can be used to produce
some practical /O control routines for use
with our versatile Add-On 'O Port. We
shall also provide details of the minimal
additional circuitry required to drive high-
current d.c. and mains connected a.c. loads.

ACROSS

1 ALPHANUMERICS
7 DAC

8 END

9 RETURN

10 MEGASTREAM
12 GATE

13 STEER

14 CLEAR

16 ERASED

18 UPDATE

22 AREA

23 VARIABLES
24 FILE

26 TASK

27 REEDS

28 ONE

EE CROSSWORD No. 3 ANSWERS

29 SCAN

DOWN
1 ADDRESS

2 PACKAGE

3 APERTURES
4 EAROM

5 INTEGER

6 SCRATCH
11 ENCODER
15 EMULATION
17 READERS
19 DELETES
20 TESTS

21 GRAIN

23 VIDEO

25 ISO
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BY GEORGE HYLTON
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OW that we are in that part of the

sunspot cycle where the short-wave
bands open up, interest in simple receiv-
ers is reviving.

The usual arrangement is a single
tuned circuit followed by a detector and
audio amplifier. The detector is not just a
diode but incorporates a transistor or
valve. This provides gain and the oppor-
tunity to increase sensitivity and selec-
tivity by a well-known circuit trick:
positive feedback, also known as '‘reac-
tion” and “regeneration”. More on that
later.

SENSITIVITY

You might think that there is no limit
to the amount of amplification that can be
used. In practice, there are two limits.
One is the noise generated by the ampli-
fier itself. This drowns very weak signals.

The other and in practice, more import-
ant limitation is external noise, picked up
by the aerial along with the wanted sig-
nal. Much of this is man- made but some
is natural “atmospheric’ noise.

The upshot is that for practical pur-
poses the voitage amplification usable is
very roughly 100,000. This may be at sig-
nal. Much of this is man-made but some
mixture.

Higher gain merely gives a higher noise
output, without enabling fainter signals
to be heard. This relatively modest usable
gain is one reason why a modest receiver
can be sensitive enough for short-wave
reception.

SELECTIVITY

Selectivity is altogether a different
matter. The pass bandwidth of a single
LC circuit {defined as the frequency span
between the two points above and below
the peak where the response has fatlen by
about 30 percent) is very easily calculated
see Fig.1. It is just fo/Q, where Q is a
quality factor and fo the peak frequency.
A typical Q is 100. If the frequency fo is
low, such as the 200kHz of Radio 4 long
wave the 3dB bandwidth is 2kHz. But at
20MHz (20,000kHz) the bandwidth is
200kHz.

Short-wave stations are spaced 5kHz
apart, so the LC circuit accepts 40 chan-
nels. Indeed, more than 40, because a
strong off-tune station still gets through.
This not only shows the need for enhanc-
ing the selectivity but also explains the
behaviour of simple receivers. When the
receiver is not tuned in, any strong sta-
tion around appears as background
noise.

0 R2

f1 V1

. (9} c2

Fig. 2. When two unequal signals on dif-
ferent frequencies are applied to a detec-
tor the stronger signal tends to take
control. The weaker is frequency-
changed to a beat frequency between the
two carrier frequencies. This may be re-
jected by the low-pass filter C1, R2, C2.

ENHANCED
SELECTIVITY

Fortunately, a ‘'background station”
often disappears as if by magic when a
wanted station is carefully tuned in. This
is the result of an effect called detector
discrimination.

When two signals on ditterent frequen-
cies are applied to a detector, such as the
diode of Fig. 2, the stronger signal (f1)
tends to suppress the weaker (f2). The
weaker signal is still there, but it comes
out not as an audio frequency but as a
new frequency, a "beat frequency”. Or
rather as two beats, (fi+f) and (fi—f).

The first is high and easily rejected by
the low-pass filter formed by Cl, R2, C2.
The second (the difference frequency)is

Fig. 1. When a variable-frequency current is forced through a parallel-tuned circuit (a)
the output voltage (b) varies with frequency. The height of the peak increases with the Q
of the circuit, but the skirt response well away from the peak is little changed. The 3dB
bandwidth is the frequency span between points where the response has fallen 3dB

{about 30 per cent) below peak value.

VARIABLE l

FREQUENCY

CURRENT L ¢ OUTPUT

GENERATOR _I VOLTAGE
EEL24M ( Q )

VOLTAGE

|
| }
|

Q
INCREASING I

100

y/4\\ -

FREQUENCY

1

[}
]
|
|
[
|

—

3d8 BANDWIDTH
(b)

lower, but can still be rejected if well
above the wanted audio band.

In short-wave reception, therefore we
must somehow enhance the wanted sig-
nal until it is at least a few times stronger
than any unwanted ones. Detector discri-
mination, plus a good low-pass filter, will
remove the others.

REGENERATION

The sharpness of the tuned circuit can
be increased enormously by positive
feedback. In this, the amplified signal is
fed back to the tuned circuit in such a way
as to reinforce the original signal.

Off-tune signals are, of course, also fed
back. But not being on the peak they re-
inforce less strongly.

The second time around gives the
wanted signal a double advantage and so
on. If the amount of feedback is just right
the tuning becomes very sharp. Also, the
wanted signal is greatly magnified.

The two processes go hand in hand. A
hundredfold increase in sharpness comes
with a hundredfold increase in gain. An
initial Q of 100 becomes 10,000 and at 20
MHz the bandwidth is reduced from
200kHz to 2kHz.

SYNCHRONOUS
RECEPTION

Using regeneration enables many
short-wave stations to be sufficiently sep-
arated from their neighbours. But a
strong unwanted signal close to a weak
wanted one still breaks through. The en-
hanced selectivity is just not good
enough.

If the receiver is well-behaved the user
still has one trick left. This is to set the
regeneration (feedback) marginally too
high, so that the circuit oscillates gently.
This local oscillation is now the strongest
signal’’ around and takes charge.

If there is any frequency difference
between it and the wanted station this
shows up as a beat note (fi- f2) between
the oscillation and the wanted carrier fre-
quency. This turns the wanted signal into
gibberish. If the tuning is carefully
adjusted to reduce the beat note to zero
frequency ("’tuning in to zerobeat”) the
wanted signal is audible. It may be weak
butitisclear.

It turns out that a tiny tuning error is
tolerable. The wanted carrier can control
the local oscillation so as to synchronise
the two frequencies.

The amount of tuning error permissible
before sync. is lost depends on the rela-
tive strengths of the wanted carrier and
the local oscillation. If the wanted carrier
has one-tenth the amplitude of the local
oscillation a certain locking range is
obtained. If only one-hundredth the lock-
ing range is correspondingly reduced,
and so on.

Evidently, to make locking easy, the
amplitude of the local oscillation should
be low. But it must be greater than the
amplitude of the interfering carrier. The
user must be able to, set the ampilitude to
whatever is right and this implies great
controllability of the feedback.

A receiver capable of being adjusted
smoothily for any oscillation strength
from zero upwards is said to have stable
or smooth regeneration (or reaction). In
practice the locking range may be very
narrow (a few hertz) and at high frequen-
cies frequent retuning may be required.
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Buy 10 packs...

PK1 350 Assovted resistors. Full length leads
PK2. 400 Assorted resislors Pre-formed teads.
PK3 60 Assortedresisiors Wire wound
P4, 200 Assorted mixed capacitors.

PX5. 200 Assorted ceramic capacitors

PX6. 60 Electiolylic capacitors

£1 BARGAIN PACKS

getone free (your choice)

PK22 15 AssortediC's All new & coded

PK 23 50 Assorted unmarked & untested L.C's.

PX 24,100 Assorted diodes:

PK26.3  Large power-hin heatsinks 103

PK27.1  4section7 segment Le.d. clock dispiay.

PK 28 20 Assorted neons Panet mounting & wire ended.

OSCILLOSCOPES
TELEOUIPMENT D83. Dual Trace 50MHz Deilay Sweep
Latge Tube £350
S.E. LABS SM111 Dual Teace 18MH; Soid State Portable
AC or External DC operation 8 x 10cm dmsplay with Manual

.£150
TELEQUIPMENT D61 Dual Trace 10MHz With Manual

€150
TELEQUIPMENT S54A Single Trace 10MHz Sobd Stale.

With Manual -£90
GOULD/ADVANCE DS255 Dual Trace 15MHz th

SPECIAL OFFERS

COSSOR OSCILLOSCOPE CDUSD. Oual Trace 35MHz.
Deiay Sweep. Solid State. Portable 8 x 10cm Display
With Alanual NOW ONLY {180 each
Optional Front Protection Cover containing 2 Probes &
Viewing Hood £10
SOLARTRON OSCILLOSCOPE CO1400. Oual Beam
15MHz. With Manual ONLY {85 each
AVO VALVE TESTER CT160. Suitcase style. 22 Bases
ONLY £25 sachipdp £7)

PXT. 2 220041 100 volt capacitors PK29.1  Microphone c/w lead, switch. plugs & stand
PK8 2 4700w 30volt capacitors PX31.3  Dynamic earpieces C'w lead & 3.5mm plug
PK9. 12 Assoried rolary potentiomelers Singte gang PK 32.2 Telescopic aerals.

PX10.6  Assorted rotary potentrometers Duai gang PK 35.1 Large cassetie motor.

PH11.12  Assorted slider potentiometers PK36.1 Wirepack Mams cabie

PK 12 40 Assorted ore-set potenfiometers. PX38.1  Wirepack Connecting wire. Assoarted colours

PX13.5 100K linmultitumn polentiomelers. PK 39, 300 Assorted resistors. 2W or less FAL ieads
PX14.5 1 meglinmultiburn polentiometers. PX 40. 200 Assorted Polyester capactiors
PX 15,12 Assorted switches PX41.12 Push lo make Switches pck mounting
P 16,1 bank 4-way push button switches Cw knobs PK43.4  Assorted toaster efements
P71 4poleS-way waler swilch PK44.3  Assorted record playes styd
PX 18,15 Assorted control knobs PK 45.50 Assorted LF. and tuning coils.
PK19,20 Assorted ptugs and sockets PK 46 35 Assorted resistors 1% lolerance.
P20.2  Pairs0.C. plugs & sockets C/w leads & PP clip. PIAT 1 Bagof surprises
PK21.25 Assontediransistors. Aif new & coded PK48.25 Assorted Zener diodes

Postal order or cheque with order. Please add £1 postage & packing per order.

Access and Barclaycard orders welcome, minimum £10.

Electronics magazines, we have an extensive range of back issues. 50p for cureent lists.

MJR WHOLESALE, Mount Farm, Harford,

Llanwrda, Dyfed, Wales SA198DP.

—

Manual
HAMEG 207 Single Trace BMHz. With Manual (50

— e

MULTIMETERS

AVQ 8 Complete with Batteries b Leads From [46
AVO 8 MRV Complete with Battenes, Leads &

—

5K DRIVE PSU 240V in 5V 16A & 12v 15A out Sue
W125mm, H75mm, D180mm cased ynysed Only £10 p&pE2?
QVvEKTY KEYBOARO las in LYNX MICRO] push to maske.
£5 each {p&p &)
SWITCNED MODE PSU +12V 0.25A 5V 154 et
€12 each (php £3)
OTHER SWIYC#‘!D MODE PSU avsiable Please enguire
DS DRIVES 5in Doudle Sided. Double Density. 80 uack
From £50

se £30
AVO TEST SET No 1 (Miitary vevs:oﬂ ol AVO 81 Com
plete with battenes., leads & Carrying 65
TEST LEADS sultable tor AVOMETERS Rec & Blacl
with 2 Croc-Chips & 2 Prods {PEP £2)

AVO Model 7x Complete with Batteries. leads and Cnlwlu

MARCONI AF POWER METER TF8I3A 20Hz-35kHz
20uW-10W. With Manuai (P&P £7). ONLY £
MARCON! RF POWER METER TF1152a/1

case
AVO Model T3. Pocket Multimeter {Anaiogue) 30 ranges
£18 0C - 500MHz. 0.5 10 25 Watts 50 Ohm. With Manual

Complate with batteries & Leads

AVD 72 - Simiar 10 above but no AC current range. With PEPET) ONLY £45
baiteries b leads L0 470MH.
ANALOGUE POCKET MULTIMETERS Phiips & Taylor stc | MARCONL AM/EM Sig Gen TF10665 104700
Wnn Battecies and lea s #wom {10

MARCON! AM/FM Sig Gen TF996 range from .. £150
r-:RNELL SINE/SQUARE type LFM2 1Hz-IMHz
480

COMMUNICATIDN RECEIVERS

RACAL RA17 500MHz with Manusi

MAKE YOUR INTERESTS PAY!

More than 8 miliion students throughout the worla have found it worth their while! An
ICS home-study cOourse can heip you get a better job, make more money and have more
fun out of lifel ICS has over 90 years experience in home-study courses and Is the largest
correspondence school in the worid. YOu jearn at your own pace, when and where you
want under the gutdance of expert ‘personal’ tutors. Find out NOw we can help YOU
Post or phone today for your FREE INFORMATION PACK on the course of your choice.
(Tick one box oniy!}

; Radio, Audio
' Electronics a and TV Servicing o \
| | Basic Electronic Radlo Amateur Licence }
Engineering (City & Guilds) [ | Exam (City & Guilds) a
l Electrical Engineering [ | car Mechanics O I
Electrical Contracting/ | computer
l Installation | Programming 3 l
GCE over 400" and A’ level subjects 0
l Name ———— ————— I
Adgadress P_Code
‘ International Correspondence Schools, Dept ECS48, 31 7314 High St.. ’
Sunon, Su"ey SM11PR Tel 0| 6439568 or 041 2212926 (24 hvs)

— e —— —— -

AD ANCE SGE28 AM 150KH2 - 220MHz £45
LABGEAR Colour Bar Generator KE1 B Tes‘ Patterns (P&P
£ INLY £40 ench
AVO TRANSISTOR TESTER TT169 NEW EQUIPMENT

HAMEG OSCILLOSCOPE 605 Oual Trace 60MHz Delay
Sweep. Component Tester

Hand heit. GO/NO GO tor In-situ Testing. Compiele with
batteries. lesds & instrucifons (pEp €3]

ruscd NOW ONLY £12 | HAMEG OSCILLOSCOPE 203.6 Oual Trace 20MMz
= — anponent Tester & 2 Probes £
ISOLATING TRANSFORMERS All Other Models Available
240V INPUT BLACK STAR FREQUENCY COUNTERS PP u
240V out 500VA £15 (pp £5). 100VA £6 (p&p £2): 20V out Meteor 100 - 100M
S00VA £9 {p&p £5). 200VA £4 (p&p £4} Meteor 600 soomm .ms
Meteor 1000

z

SLACK STAR. JUPITOR 500 FUNCTION GENERATOR
Sne/ Square/ Tnangle. 0. 1H2-500kHz. PEP £4 ... £110
BLACK STAR ORION. PAL TV/VIDEO COLOUR
PAYTERN GENERATOR

STEPPING MOTORS

Type 1. 200 Steps per rev 4 Phase (5 wire) 12/24V. Torque
2502 inch, will run on 5V with reduced torque ... €15 ea.
Type? 6/12 Steps per fev. 3 phase, 12/24V lwill work on

£7.50

Type 3. NORTH AMERICAN PHILIPS 24 Steps por rev.
4 wire 5V 3.3 Amps 0-250rpm 0 200 PPs £6ea
Tvpe 4. 200 Steps per tev, 120V {3 wire} Totque 25 oz
nch ea

HUNG CHANG OMM 7030. 3% digit. Hand heid 28
rangss including 10 Amp AC/0C 0.1%. Complete with
Lagcres & ieads. PEP (4 £3950
AS ABOVE. DMM 6010. 0.25% £33.50
Type 7. WARNER 24 Steps per rev, 3 Phase 16 wre), 28V DSCILLOSCOPES PROBES. Swiched x1: x10.
Holding Torque 450z inch. A5 ea. P&P L2 3l

Used equipment - with 30 days guaraniee ‘Aanuais supplied if possibie.
This i1s a VERY SMALL SAMPLE OF STOCK. SAE or Telachone or Lists Please crecx availability before

ordering. CARRIAGE aHl units £16. VAT 10 be 200ed 10 Total of Goods & Carniage
ﬁ STEWART OF READING B
Telephone: 0734 68041 Callers welcome 9am - 5.30 pm Mon.-Fri. {until 8 pm Thurs.}

110 WYKEHAM ROAD, READING, BERKS RG6 1PL

-~ N5

THE VIRTUOSO
POWER AMPLIFIER
INSIDE AN UPGRADED

VIRTUOSO POWER AMPLIFIER

BUILD THIS SUPER
POWER AMPLIFIER

80-110W STERED

150-300W BRIDGEQO MONO

2 SUPERBLY FINISHED CASE

SIZE 2U (above} & 3U {in black)

TOP QUALITY COMPONENTS
For circuit details, specs, review, etc. see
articles in Electronics Today International,
April-June 1988,
For lete kits, cases, iconductors
and all pam used send 9in x 4in SAE
{overseas 3 IRCs) to Audiokits.

APEX PREAMP AND POWER AMP
ACN16 updates on the Apex. Send £2.50 for 12-page
Components Note which lists all known errors and amendments

to text in March-June 1987 Everyday Electronics and offers
ideas for upgrading the performance of the Apex Preamp and
power Ampbeyond the extremely high quality improved versions
already built by many EE readers.

EAYAYA

AUOIOKITS PRECISION COMPONENTS 6 MILL CLOSE,
BORROWASH, DERBY DE7 3GU. Tel: 0332 67429

-
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ELECTRONICS TECHNICIAN
FULL-TIME TRAINING

(FULL TIME COURSES APPROVED BY THE BUSINESS & TECHNICIAN
EDUCATION COUNCIL)
2YEAR
BTEC National Diptoma (OND)
ELECTRONIC &
COMMUNICATIONS ENGINEERING

{Electronics, Computing, Television, Video, Testing & Fault Diagnosis)
1YEAR
BTEC National Certificate (ONC)
ELECTRONIC ENGINEERING
1-INFORMATION TECHNOLOGY

{Electronics, Sateliite TV, CD. Networks, Telecomms)

2-ELECTRONIC EQUIPMENT SERVICING

{Etectronics, Television, Video Cassette Recorders, CCTV, Testing & Fault Diagnosis)

3-SOFTWARE ENGINEERING

{Elactronics, Assembler, BASIC. PASCAL, CADCAM]

4- COMPUTING TECHNOLOGY

{Electronics, Computing Sottware/Hardware, Microelectronic Testing Methods)

10 MONTHS
BTEC Higher National Certificate (HNC)

COMPUTING TECHNOLOGY & ROBOTICS

{Microprocessor Based Systems, Fault Disgnosis, ATE, Robotics)

THESE COURSES INCLUDE A HIGH PERCENTAGE OF COLLEGE BASED
PRACTICAL WORK TO ENHANCE FUTURE EMPLOYMENT PROSPECTS

NO ADDITIONAL FEES FOR OVERSEAS STUDENTS

SHORTENED COURSES OF FROM 3 TO 6 MONTHS CAN BE ARRANGED FOR
APPLICANTS WITH PREVIOUS ELECTRONICS KNOWLEDGE

O.N.C. 25th April 1988
FULL PROSPECTUS FROM

LONDON ELECTRONICS COLLEGE (Dept EE)
20 PENYWERN ROAD, EARLS COURT,
LONDON SW5 9SU. Tel: 01-373 8721.
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PCB SERVICE

Printed circuit boards for certain constructional projects (up to two years old)
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 overseas airmail. Remittances
should be sent to: The PCB Service, Everyday Electronics Editorial Offices,
6 Church Street, Wimborne, Dorset BH21 1JH. Cheques should be crossed

and made payable to Everyday Electronics. (Payment in £ sterling only.)

Readers are advised to check with prices appearing in the current

issue before ordering.

NOTE: Boards for older projects — not listed here — can often be obtained
from Magenta Electronics, 135 Hunter St., Burton-on-Trent, Staffs DE14
2ST. Tel: 0283 65435 or Lake Electronics, 7 Middleton Close, Nuthall,

Nottingham NG 16 1BX. Tel: 0602 382509.

NOTE: Please allow 28 days for delivery. We can only supply boards
listed in the latest issue. Boards can only be supplied by mail order

and on a payment with order basis.

PROJECT TITLE Order Code | Cost
— FEB '86 —
Touch Controller 510 £3.32
Function Generator 514 £3.54
Function Generator PSU Board 515 £2.56
pH Transducer — Transducers Series 516 £3.30
— MAR ‘86 —
Mains Tester & Fuse Finder 517 £2.84
BBC Midi Interface s18 £4.08
Stereo Hi Fi Preamp 019 £7.13
Interval Timer 520 £2.95
— APRIL ‘86
Stereo Reverb 521 £3.73
— MAY ‘86 —
PA Amplifier 511 £3.34
Mini Strobe 522 £2.79
Auto Firing Joystick Adaptor 523 £3.42
- JUNE ‘86
Watchdog 524 £3.51
‘Percussion Synthesiser 525 £7.06
Personal Radio 526 £2.58
JULY ‘86 -
Tilt Alarm 527 £2.65
Efectronic Scarecrow 528 £2.86
VOX Box Amplifier 529 £2.93
Headphone Mixer 530 £5.71
AUG ‘86
Solar Heating Controller 533 £4.16
SEPT ‘86
Car Timer 538 £2.53
Freezer Failure Alarm 534 £2.38
Infra Red Beam Alarm {Trans) 536 £4.16
Infra Red Beam Alarm (Rec) 537 £4.16
Scratch Blanker 539 £6.80
OCT ‘86
10W Audio Amp (Power Amp) . 543 £3.23
(Pre-Amp)  C478Pair | 5 £3.97
Light Rider — Lapel Badge 540 & 541 £2.97
Disco Lights 542 £5.12
Chaser Light 546 £4.04
NOV ‘86 —
Modem Tone Decoder 547 £3.46
200MHz Digital Frequency Meter 548 £5.14
— DEC ‘86
Dual Reading Thermometer 549 £7.34
Automatic Car Alarm 550 £2.93
BBC 16K Sideways RAM 551 £2.97
(Software Cassette) 5518 £3.88
Random Light Unit - JAN ‘87 — 552 £5.88
Car Voltage Monitor — FEB ‘87 - 553 £2.48
Mini Amp. 554 & 555 £5.68
Video Guard 556 £3.80
Spectrum |/O 557 £4.35
Spectrum Speech Synthesiser 558 £4.86
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- MAR ‘87 —
Computer Buffer/Interface 560 £3.32
Infra Red Alarm: Sensor head 561 £4.19
PSU/Relay Driver 562 £4.50

— APRIL ‘87 —
Alarm Thermometer 559 £2.60
Experimental Speech Recognition 563 4.75
Bulb Life Extender 564 £2.48
Fridge Alarm - MAY 87 — 565 £2.40
EE Equaliser — loniser 566 £4.10

— JUNE ‘87 -
Mini Disco Light 567 £2.93
Visual Guitar/Instrument Tuner 568 £3.97

- JULY ‘87 —
Fermostat 569 £3.34
EE Buccaneer Metal Detector 570 £4.10
Monomix 571 £4.75

- AUG 87 -
Super Sound Adaptor, Main Board 572 f4.21
PSU Board 573 £3.32
Simple Shortwave Radio, Tuner 575 £3.15
Amplifier 576 £2.84
Noise Gate — SEPT'87 — 577 f4.41
Burst Fire Mains Controller 578 £3.31
Electronic Analogue/Digital Multimeter 579 £6.40
Transtest - 0CT'87 - 580 £3.32
Video Controller 581 £4.83
Accented Metronome — NOV ‘87 — 582 £3%77
Acoustic Probe 584 £2.78
BBC Sideways RAM/ROM 585 £4.10
Pseudo Echo Unit — DEC ‘87 — 586 £4.60
Dual Mains Light Flasher 587 £3.66
Twinkling Star 588 £2.61
Audio Sine Wave Generator 559 £3.03
Capacitance Meter -JAN ‘88 — 590 £4.10
Bench Amplifier 591 £5.51
Transistor Curve Tracer 592 £2.84
Bench Power Supply Unit — FEB ‘88— 593 £4.01
Game Timer 583 £3.55
Semiconductor Tester —MARCH'88—- | 594 £3.19
SOS Alert 595 £2.78
Guitar/Keyboard Envelope Shaper 596 £4.23
Stereo Noise Gate —APRIL '88— 597 £6.65
Pipe & Cable Locator 598 £2.72
Inductive Proximity Detector 574 £2.97

Please note that when ordering it is important to give project title as well
as order code. Please print name and address in Block Caps. Do not send

any other correspondence with your order.

Order Code Project

EE PRINTED CIRCUIT BOARD SERVICE
Please send me the following p.c.b.s.
Make cheques/PO payable to: Everyday Electronics
{Payment in £ sterling only)

Quantity

CAPITALS PLEASE

BLOCK
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CLASSIFIED

EVERYDAY

ELECTRONICS

Reach effectively and economically today’s enthusiasts anxious to know of your prod-
ucts and services through our semi-display and classified pages. The prepaid rate for
semi-display spaces is £8.00 (plus VAT) per single column centimetre (minimum 2.5 cm).
The prepaid rate for classified advertisements is 30 pence (plus VAT) per word (minimum
12 words), box number 60p extra. All cheques, postal orders, etc., to be made payable to
Everyday Electronics. VAT must be added. Advertisements, together with remittance,
should be sent to the Classified Advertisement Dept., Everyday Electronics, 6 Church
Street, Wimborne, Dorset BH21 1JH. Tel: (0202) 881749.

Electronic Components Special Offers Service Manuals

FARNELL P.S.U. +5V 20 Amp, +12V, -5V,

{E ELECTRONIC
ES 2 COMPONENTS £16.50. Ademco P.I.R.'s £17.50. 10GHz Heads.,
TX £7.50. TX- RX £9.50. 80p P&P. S.A E. for list

® Velleman Electronic Kits G.V.B. Electronics, 130A Ferndale Road, Swin- AST GUOTES
WORLD'S LARGEST COLLECTION SERVICE MANUALS —Mos! unobiainable

TECHNICAL INFO SERVICES (EE)
B 76 Church St., Larkhall, E

Lanarkshire ML9 1HE
Phone 0638-884585 Mon-Fri, 8-5, any other time 0698-883334. FOR

® Test Equipment & Tools @ Instrument Cases don, Wilts SN2 IEX (0793) 618502.
elsewhere. Prices range from only £450-large s.a@. any gquotation, ne

g bl 10 bi
New 1988 Catalogue now available £1.85 Incl. P&P | WORLD'S SOLE Suppliers of TV & Video Repair manuals, etc. from TV

TECHNIC, also such publishers as Heinemann, Newnes, TV Technic, Thorn
etc. Every published service sheet in stock, supplied full sus, not bas &

| Station Road, Cullercoats, North Shields, : pieces. CTV's of any combination £3.50 plus Lsae: any other single ilem £250
Tyne & Wear NE30 4PG Tel: 091 _251 4363 l Mlscellaneous g::: lr.:::s;:omplme Circunt Sets for most Videorecorders only £7 set ino sery

LSAE for QUOTATIONS pius GLANT CATALOGUE --NEWSLETTERS
BARGAINS~FREE S/Sht a3 availabie

Comprehensive TV Repair Manuat £3.50. Complete Radio Service and Rapair
Course £950 Complete Repar & Service Manuals~Mono TV £1250. CTV
£1700; Video £19.50 Complete Repair Data with circuit—Mono TV £9.50,
CTVEIZ50; Video £10.50.

£3.00 plus LSAE BRINGS THE ONLY COMPREHENSIVE SERVICE
SHEETS & MANUALS, CATALOGUES plus FREE CHASSIS GUIDE and
£4.00 OF VOUCHERS

WALTONS OF WOLVERHAMPTON

Established since 1947 — offering a
complete range — I.C.s, transformers,

TURN YOUR SURPLUS

ICS transistors etc., into cash, immediate
settlement. We also welcome the

switches, pots, capacitors, resistors, kits,
speakers, test equipment, books and lots,
lots more!

opportunity to quote for complete factory
clearance.

Contatt COLES-HARDING & CO, 103
COMEANDSEEUSAT:  MON-SAT 96.00 pm South Brink, Wisbech, Cambs. CIRCUITDN SR AR
55A WORCESTER STREET, *ESTABLISHED OVER 10 YEARS®* Most Makes. Madels, Types. Audio. Music Systems.
WOLVERHAMPTON TEL: 0902 22039 Tel: 0945 584188 Fax: 0945 588844 Colour. Mono Televisions, Amateur Radio, Test

Equipment. Vintage ¢tc. £3.50 plus LSAE.
State Make/Model/Type with order.

HOBBYIST CLEARING unused semiconductors
1.C. sockets, displays, etc. Send s.a.c. for list. P
Morgan, 98 Turberville Road, Mt. Pleasant, Porth,
Rhondda, Mid. Glam. CF39 ONF.

Full Workshop Manual prices on request with LSAE

MAURITRON (EE), 8 Cherry Tree Road,
Chinnor, Oxfordshire 0X9 4QY

QUALITY HAND TOOLS. Genuine Micro-Shear
side cutters, Pliers, Screwdrivers at Competitive
prices. SAE for listing. Quinton Tool Supplics,
Dept. EE, 52 Grayswood Park Road, Birmingham,
W. Midlands B32 |HE.

Special Offers Kits
' e

GTI CAR COMPUTER (EE Jan. 88) gives MPG
av. speed, trip, fuel etc. Kit £64.50, half kit £37.50.

MULTICORE SOLDER. Two metre spools 20, 22, ‘l Please mention
l

6 Church Street, Wimborne, Dorset BH21 1JH.
Telephone (0202) 881749
RATE: 30p per word. minimum 12 words. Box No. £1 extra. VAT MUST BE ADDED
| e e 4/88

or 24 SWG. 60p per spool plus 45p P&P. Ron SAE to MSE, 11 Church Green Road, Bletchley,
Sharp, 1 Hermitage Place, Edinburgh EH6 8AF. EVERYDAY ELE(?TRONICS Milton Keynes. Tel (24 hrs) 0908 641548.
Tl =~ when replying to MICRO TRANSMITTER KIT, 500m range, tunable
PONENTS. Includes resistors, 1 88-115MHz, sensitive microphone, £3.95.
capacitors, diodes, transistors, etc. £3.50. J. N. advenlsements | Cheques/PO to: Quantek Electronics (EE), 267
Karajos, 42 Priory Road, Peterborough PE3 6ED. — Rednal Road, Kings Norton, Birmingham B38 8EB.
'--------------------------------------------
g ORDER FORM PLEASE WRITE IN BLOCK CAPITALS C
B Please insert the advertisement below in the next available issue of Everyday Electronics for ........... Insertions. | enclose Cheque/P.0. for [}
. f. o . s .......{Cheques and Postal Orders should be made payable to Everyday Electronics) .
B The advertisement must include an address, box number, or phone number as part of the paid wordage. Please [}
] remember to add VAT. |
i i
E HEADING REQUIRED: .
il ' e - EVERYDAY ELECTRONICS H
| M . B
. ADDRESS ) Classified Advertisement Dept,, .
= ]
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g Centre.

MICROELECTRONICS FOR

N A soomz
|
FREQUENCY COUNTER’ We are running \2,306M£l|(\,lfull-time course

IN THE NEW STYLE WINTER 1987/88 for women who are intergsted in findjng em-

ployment in the field of microelectronics.

o o If you want to learn how to use test instruments,

c,rk" CATALOGUE § the fundamentals of digital and analogue electron-
: ics, printed circuit board construction and testing—

® Oscilloscope Digital Storage Unit then this course may be for you.
® Temperature Controlled Irons . : We provide a training allowance plus lunch and
@ 5 and 50W RF Power Heads o e - travel costs and help with childcare. The Centre
@ 5555 of Discount Vouchers welcomes applications for those with disabilities.
® Easy to Enter Competition \ : Telephone 01-482 2103 for more information. 57
® Quantity Price Discounts \ Pratt Street, London NW1 0DP.

© PCB Prototyping System

sznewiRecenerkiis R e — INDEX TO ADVERTISERS

® 24 hour order line

@ Component Packs Lo > , ARMY RECRUITING MERLIN SYSTEMS........oo..............233
® 12 new books ' e & (Royal Signals).......oooooo 211 MAURITRON 255
oSpecialOffers v, AUDIOKITS . o253 M.JR WHOLESALE......................253
= BARRIE ELECTRONICS.............. 241 NATIONAL COLLEGE
PACKED W[TH NEW L[NES ” BI-PAK... sssssssee 198 OF TECHNOLOGY ... ..233
B.K. ELECTRONICS ...... Coveriii  OMEGA ELECTRONICS .. 281
BULL, J.&N..... . Coverii OMNIELECTRONICS................. 207
(':‘.va'ltafb'e "g’.'r'k’f:)“: ::ca' d";rw:agf";::b - CAMDEN TRG. CENTRE .25 PHONOSONICS.... .. 256
LIE IO SR N =laCClESSIS € CIRKIT DISTRIBUTION ..................256 RISCOMPLTD....... 205
ELECTRONIZE DESIGN.. 241 SHERWOOD DATA
GREENWELD ELECTRONICS...........233 SYSTEMS - 245
Ics....... w253 SPECIALIST SEMI-
JAYTEE ELEC. SERVICES ........195 CONDUCTORS LTD. 227
LONDON ELECTRONIC COLL .........253 STEWART of Reading...................253
MAGENTA ELECTRONICS..............196 TKELECTRONICS................ 198
Cirkit Distribution Ltd. MAPLIN ELECTRONICS ........... Coveriv XEN ELECTRONICS. ... ... 203
MARCO TRADING.........................213  ZENITHELECTRONICS.... 203

Park Lane, Broxbourne, Herts EN10 7NQ
Telephone (0992) 444111 Telex: 22478

MUSIC, EFFECTS LOW COST

COMPUTER AND GEIGER
SECURITY KITS COUNTERS
% POPULAR PROJECTS FROM A LEADING AUTHOR NUCLEAR FREE ZONES?
EPROM PROGRAMMER CHECK THEM OUT -
BURGLAR ALARM (PE) SET277 £25.25 GET A GEIGER
Computer controlled unit for 4K Eproms.
CONTROLLERS EVENT COUNTER (PE) SET278 £31.50 Detectors for environmental and geological monitoring.
DETECTORS DETER DELINQUENTS 3-0igHIeEplay(copd brlany logicoTrte) THE PE GEIGER was shown on BBC TV “Take
MULTIZONE CONTROL (I:MCRO'CHAT (PE) SET276 £64.50 | Nobody's Word For It” program.
PE) SET280 £22.77 omputer controlled speech synthesiser.
gwo )enlry-zones. anti-tamper loop, personal attack, MICRO-SCOPE (PE) SET247 £44.50 | METERED GEIGER (PE MK2)
entry-exit timing, timed duration, automatic resetting, Turns a computer into an oscilloscope. E:‘ut:-in mbe, sgpe:;:g 'me(er, digital output. Detector
Tl MICRO-TUNER (PE) SET257  £55.32 | (% oPuons - ZP1310 for normal sensitivity. 2P1320
SINGLE ZONE CONTROL Computer controlled, (Snmg)and and freq counter. :: ::r:\mnSET y
(PE) SET279 £9.32 | | MORSE DECODER (EE) SET269 £22.16 | trase - 2o¢ = (ZP1310) £59.50, (ZP1320)
With timed duration control and latching LED monitor. Computer controlled morse code-decoder
Both units can be used with any standard detection POLYWHATSIT! (PE) SET252 £122.69 GEIGER-MITE SET271 £39.50
devices, such as contact or magnetic switches, Amagzing effects unit, echo, reverb, double tracking, phasing, Minmture geiger Mth ZP1310 tube, LED dispiays
pressure pads, tremblers, ultrasonics, infrared etc, and flanging, looping, pitch change, REVERSE tracking! 8K jon imp ket for headphones or digital
will activate standard bells, strobes or sirens. memory. monnomg Kit-torm only.
REVERB (EE) SET232 £27.35
CHIP TESTER (PE) SETZSBF £39.30 Mono, with reverb 10 4 secs, echo 1o 60ms.
oo oniicile el dnd dilp ans ser RING MODULATOR (PE) SET231 £45.58 WEATHER CENTRE
CHORUS-FLANGER (PE) SET235 £59.99 | Fabul flect tion, with ALC and VCO
SR shiEt. SEWD ST erEs e b gk, A NS DETAILS IN CATALOGUE
CYBERVOX (EE) SET228 £44.76 | Raw nature under panel controlt Wind & Rain SET250W.
Amazing robot type voice unit, with ring-modulator and | Thunder & tightning SET250T. Ser TR Setided oV -y
reverb or catalogue, enquines (overseas
*COMPUTER KITS 0 %
DISCO-LIGHTS (PE) SET245F £62.50 The software listing published with the computer kit projects ;;gd’zotgg'osomlnmc '.)t',:ﬁ_;g?ov,:rn"w. p::Ph mSou ov':
3 chan sound to light. chasers, auto level. are for use with C64, PET and BBC computers. Text photocopies — Geigers 264 & 272 £1.50 each, others 50p,
ECHO-REVERB (PE) SET218 £57.66 | MANY MORE KITS IN CATALOGUE plus 50p post or large SAE. insurance 50p per £50. MAIL ORDER,
Mono-stereo. 200ms echo, lengthy reverb, switchable | KITS include PCBs and instructions. Further detalls in | CWO, CHQ, PO, ACCESS VISA. Telephone orders: Mon-Fri, 9am
multitracking catalogue. PCBs also available separately. - 6pm. 0689 37821. (Usually answering machine).

PHONOSONICS, DEPT EE84, 8 FINUCANE DRIVE, ORPINGTON, KENT BR5 4ED. MAIL ORDER

Published on approximately the first Friday of each month by Wimborne Publishing Ltd., 6 Church Strect, Wimborne, Dorset BH2) 1JH. Printed in England by Benham & Co. Limited, Colchester,

Essex. Distributed by Seymour. 334 Brixton Road, London SW9 7AG. Sole Agents for Australia and New Zealand - Gordon & Gotch (Asla) Ltd., South Africa — Central News Agency Ltd.

Subscriptions INLAND £14.50 and OVERSEAS £17.50 payable to **Everyday Electronics’® Subscription Department, 6 Church Strect, Wimborne, Dorsct BH21 1JH. EVERYDAY ELECTRONICS
is sold subject to the following conditions, namely that It shali not, without the written consent of the Publishers first having been given, be lent, resold, hired out of otherwise disposed of by way of Trade
at more than the recommended selling price shown on the cover, and that it shall not be lent, resold, hired out or otherwise disposed of in a muulaled condition or in any unauthorised cover by way of
Trade or affixed to or as part of any publication or advertising, literary or pictorial matter whalsocvcr.



OVP POWER AMPLIFIER
."'. ."i 2 '..' Now enjoy a

wor ld-wide reputation for quality, reliability and performance at a realistic price. Four models
available 1o suit the needs of the professional and hobby market. 1 e. Industry, Leisure.
Instrumental and Hi-Fi. etc When comparing prices, NOTE all models include Toroidal
power supply, Integral heat sink. Glass fibre P.C.B.. and Drive circuits to power compatble
Vu meter Open and short circuit proof.  Supplied ready built and tested.
OMP100 Mk Il Bi-Polar Output power 110
watts RM.S. into 4 ohms, Frequency Res-
ponse 15Hz - 30KHz —3dB, TH.D. 0.01%,
S N.R 118d8, Sens. for Max. output
500mV at10K, Size 355 X 115 X 65mm
PRICE £33.99 + £3.00 P&P.

OMP/MF100 Mos-Fet Output power 110
watts RM.S. into 4 ohms, Frequency Res
ponse 1Hz - 100KHz —3dB. Damping Factor
80, Slew Rate 45V/uS, TH.D. Typical
0.002%. Input Sensitivity 500mV, S.N.R

125dB. Size 300 X 123 X 60mm. PRICE
PRICE £39.99 + £3.00 P&P.

OMP/MF200 Mos-Fet Output power 200
watts RM S into 4 ohms, Frequency Res-
ponse 1Hz - 100KHz —3d8, Damping Factor
250, Stew Rate 50V/uS, TH.D. Typical
0.001%, Input Sensitivity 500mV. S.N.R

130dB. Size 300 X 150 X 100mm. PRICE
PRICE £62.99 + £3.50 P&P

OMP/MF300 Mos-Fet Output power 300
watts RM.S. into 4 ohms, Frequency Res-
ponse 1Hz - 100KHz —3dB, Damping Factor
350, Slew Rate 60V/uS. TH.D. Typical
0.0008%. Input Sensitivity 500mV, S.N.R.

130dB, Size 330 X 147 X 102mm. PRICE
PRICE £79.99 + £4.50 P&P.

NOTE: Mos-Fets are supphed as standard (1 00K Hz bandwidth & Input Sensiuvity 500mV). If required
P A version (50K Mz bandwidih & Input Sensitivity 775mV) Order — Standard or P A

Vu METER Compatible with our four amplifiers detailled above A
very accurate visual display employing 11 L £ .D. diodes {7 green. 4
red) plus an additional on/off indicator Sophisticated logic control
circunts for very fast rise and decay himes Tough moulded plastic
case. with tinted acryhic front Size 84 X 27 X 45mm

PRICE £8.50 - 50p P&P

LOUDSPEAKERS 5" t0 15" up 10 400 WATTS R.M.S
Cabinet Fixing in stock. Huge selection of McKenzie
Loudspeakers available including Cabinet Plans. Large
S.AE. (28p} for free details

POWER RANGE

8 50 WATT R.M S_ Hi-Fi/ Disco.

20 oz magnet 1 ally voice coil Ground ally fixing escutcheon Res Freq 40Hz Freq Resp to
6KMz Sens 92dB PRICE£10 99Available with biack grille £11 99 P&P £1 50 ea

127100 WATT R.M.S._ Hi-Fi/Disco

50 0z magnet 2" ally voice coll Ground ally fixing escutcheon Die-cast

White cone Res
req
25Hz Freq Resp to 4KHz Sens 9508 PRICE £2B.60 - £3 00 P&P ea

MCEKENZIE

12" 85 WATT R.M.S. C1285GP Lead Guitar/Keyboard/Disco.

2" ally voice coil. Ally centre dome. Red. Freq. 45Mz. Freq. Resp. 10 6-5KMHz. Sens. 98dB

POICE £34.57 + £3.00 P&Pea.

12° 85 WATT R.M.S. C1285TC P.A./Disco 2" ally voice coil. Twin cone.

Res. Freq. 45Hz Freq. Resp. 1o 14KHz. PRICE £35.35 + £3;00 P&P ea.

15” 150 WATT R.M.S. C15 Bass Guitar/Disco,

3° ally voice coil. Oie-cast chassis. Res. Freq. 40Mz Freq. Resp. 10 4KHz. PRICE £66.39 + £4.00 P&P ea.
10° 60 WATT R.M.S. 1060GP Gen. Purpose/Lead Guitar/Keyboard/Mid. P.A.

2- volce coil. Res. Freq. 75Hz Freq. Resp. to 7.5KHz Sens 99dB. PRICE £23.72 + £2.00 P&P

10° 200 WATT R.M.S. C10200GP Guitar/Keyboard/Disco

2° voice coil. Res. Freq. 45M2z. Freq. Resp. to 7KHz. Sens. 101dB. PRICE £47.49 + £3.00 P&P

15" 200 WATT R.M_S. C15200 High Power Bass.

Res. Freq. 40Mz. Freq. Resp. 1o 5KHz. Sens. 101dB. PRICE £73.26 + £4.00 P&P

15” 400 WATT R.M.S. C15400 High Power Bass.

Res. Freq. 40Mz. Freq. Resp. 10 4KMHz. Sens. 102d8. PRICE £94.12 + £4.00 P&P

M
5 70 WATT R.M.S. Multiple Array Disco etc.
1 voice coil. Res. Freq. 52Hz. Freq. Resp. to 5KMz. Sens. B9dB. PRICE £22.00 + £1.50 P&P. ea
8”150 WATT R.M.S. Muttiple Array Disco etc.
1 voice coil. Res. Freq. 48Hz. Freq. Resp. to 5KHz. Sens. 92d8. PRICE £32.00 + £1.50 P&P ea
10" 300 WATT R.M.S. Disco/Sound re-enforcement etc.
li" voice coil. Res. Freq. 35Hz. Freq. Resp. to 4KHz. Sens. 92dB. PRICE £36.00 + £2.00 P&P ea
12° 300 WATT R.M.S. Disco/Sound re-enforcement etc.
14" voice coit. Res. Freq. 35Mz. Freq. Resp 10 4KHz. Sens. 94dB. PRICE £47.00 + £3.00 P&P ea

SOUNDLAB |Full Range Twin Cone)

5" 60 WATT R.M.S Hi-Fi/Multiple Array Disco etc

1" voice coll Res Freq 63Hz Freq Resp to 20KHz Sens B6dB PRICE £9.99 - £1 00 P&P ea
6'," 60 WATT R.M.S_Hi-Fi/Multiple Array Oisco etc

8

]

voice coll Res Freq 56Mz Freq Resp to 20KMz Sens B9dB PRICE £1099- £1 50 P&P ea
60 WATT R.M.S. Hi-Fi/Multipie Array Disco etc
s voice col Res Freq 38Mz Freq Resp to 20KHz Sens B9dB PRICE£12 99 - £1 50 P&P ea
10" 60 WATT R.M.S. Hi-FI/Disco etc
1 voice cotl. Res Freq 35Mz Freq Resp 1o 15KHz Sens 89dB. PRICE £16.49 + £2.00 P&P

DA 7 HOBBY.KITS. Proven designs including glass

hbre printed circuit board and high quality
components complete with instructions.

F'M MICROTRANSMITTER (BUG) 90/105MMz with very sensitive
microphone. Range 100/300 metres. 57 x 46 x 1amm (9 volit)
Price: £8.62 + 75p P&P
3 WATT FM TRANSMITTER 3 WATT 85/115MHz varicap controfied
professional performance. Range up to 3 miles 35 x 84 x 12mm
(12 voht) Price: £14.49+ 75p PEP
SINGLE CHANNEL RADIO CONTROLLED TRANSMITTER/
RECEIVER 27MHz. Range up to 500 metres Double coded modulation.
Receiver output operates relay with 2amp/240 volt contacts. Ideal for
many applications. Receiver 90 x 70 x 22mm (9/12 voh). Price:
£17.82 Transmitter 80 x 50 x 15mm (9/12 volt). Price: £11.29
P&P + 75p each. S.AE. for compiete list.

LR ¥ e

3 watt FM
Transmitte

POSTAL CHARGES PER ORDER £1.00 minimum. OFFICIAL
ORDERS WELCOME, SCHOOLS, COLLEGES, GOVERNMENT
BODIES, ETC. PRICES INCLUSIVE OF V.A.T SALES COUNTER
VISA/ACCESS/C.0.D. ACCEPTED

VISA

« PRICES INCLUDE V.A.T. + PROMPT DELIVERIES « FRIENDLY

MODULES

SERVICE » LARGE S.A.E. 280 STAMP FOR
BURGLAR ALARN IDEAL for Work-

Better to be ‘Alarmed’ then ternfied shops, Factories,
Thandar'sfamous ‘Minder’ Burglar Alarm System. Offices. Home
Supernor microwave principie. Supplied as three units

RRE

complete with terconnection cable FuLLy €tC€. Supplied
GUARANTEED. ready built
Control Unit — Houses microwave radar unit, range

up to 15 metres adjustable by sensitivity control

Three position. key operated tacia switch — off — test
armed 30 second exit and entry delay.

Indoor alarm Electronic swept freq. siren

104d8B output

QOutdoor Alarm — Electronic swept freq. siren 98dB

output. Housedo in a tamper-proof heavy duty metal

case

Both the control unit and outdoor alarm contain re

chargeable battenes which provide full protection

dunng mains lailure. Power requirement 2007260 Volt

AC 50/60Hz_Expandable with door sensors. panic

buttons etc. Complete with instructions

SAVE £138.00 usual Price £228.85
BKE's PRICE £89.99 + £4.00 P&P

Why buy a cotection of self-assembly boards!

OMP LINNET LOUDSPEAKERS §

The very best in quality and value. Made specially to suit todays
need for compactness with high sound output levets Firished in
hard wearing black vynide with protective corners. grille andcarry
handle. All models 8 ohms Full range 45Hz - 20KHz Size 20" X
15" X 12° Watts RM.S. per cabinet. Sensitivity 1W. 1mtr. dB

OMP 12-100Watts 100dB. Price £149.99

per pair.

OMP 12-200 Watts 102dB. Price £199.99

per pair, Delivery: Securicor £8.00 per pair

(02 19" STEREO RACK AMPS

1 K-WATT
SLIDE DIMMER

= Control loads up
10 1Kw

» Compact Size
4%, 17 8 2%

« Easy snap in fix
ing through panel
cabinet cut out

* Insulated plastic
case

* Full wave con
trol using 8 amp
thac

* Conforms 10

Professional 19" cased Mos-Fet stereo
amps. Used the World over in clubs, pubs,
discos etc. With twin Vu meters, twin
toroidal power supplies, XLR connections.
MF600 Fan cooled. Three models (Ratings
R.M.S. into 4ohms). Invut Sensitvsty 775my
MF200 (100 + 100)W. £171.35 Securicor
MF400 (200 + 200)W. £228.85 Delivery
MF600 (300 + 300)W. £322.00 £10.00

BS800

* Sunable for both resist
ance and inductive loads In
numerable apphications in
industry, the home, and
disco’s. theatres etc

PRICE £13.99 + 75p P&P

BSRP295 ELECTRONIC TURNTABLE
* Electronic speed control 45 & 33' ,rpm « Plus

Minus varrable pitch control = Bell driven « Aly
minwm platter with strobed rim « Cue lever & Anty
skate {bias device) * Adjustable counter balance
Manual arm « Standard cartnige fixings
Supphed complete with cut out template « 0.C
Operation 9-14v 0.C 65mA

Price £36.99 — £3 00 P&P.

AOC Q4 mag. cartridge for above Price £4.99 ea. P&P 50p

PIEZO ELECTRIC TWEETERS MOTOROLA
Join the Piezo revolution The low dynamic mass (no voice coil) of a Piezo tweeter produces ar
1mproved trans:ent response with a lower distortion level than otdina.y dynamic tweeters As a
crossover is not required these unils can be added 1o existing speaker systems of up to 100 watts
(more if 2 put in seres) FREE EXPLANATORY LEAFLETS SUPPLIEOC WITH EACH TWEETER
TYPE 'A°(KSN2036A} 3" round with protective wire
mesh. 1deal for hookshel! and medium sized Hi-hi
=\ <A speakers Price £4 .90 each + 40p P&P
(~ ™\ ., N TYPE ‘B° (KSN1005A) 3," super horn For general
\ 5 ‘i 74 purpose speakers, disco and P A systems etc. Price
YPENS/ 1vee B ! £5.99each - 40p P&P
o~ TYPE ‘C* (KSN6016A) 2" » 5" wide dispersion
horn. For quality Hi-1i systems and quality discos etc

Ty \ Price £6.99 each : 40p P&P
TYPE 'D° (KSN1025A) 2" x 6" wide dispersion
IVecit horn. Upper frequency response retained extending
- down to mid range {2KHz) Sunable for high quahty
- Hi-h systems and quality discos. Price £9.99 each

40p P&P
TYPE 'E’ (KSN103BA)} 3%," horn tweeter with
attractive silver fimsh trim_ Suitable for Hr-fi monitor
systems etc Price £5.99 each * 40p P&P
- LEVEL CONTROL Combines on a recessed mount
ing plate. level control and cabinet input jack socket
85 ~ 85 mm Price £3.99 + 40p P&P

\),

TYPE O

STEREO DISCO MIXER

STEREO DISCO MIXER with 2 ~ 5 bandL &
R. graphic equalisers and twin 10 segment
LE D VuMeters Many outstanding features
5 Inputs with individual faders providing a
useful combination of the following

3 Turntables (Mag). 3 Mics, 4 Line plus Mic
with talk over swich Meadphone Monitor
Pan Pot L & R Master Qutput controls. Qut
put 775mV_Size 360 % 280 ~ 90mm

Price £134.99 — £3 00 P&P

B. K. ELEGTRONICS

UNIT 5, COMET WAY, SOUTHEND-ON-SEA,

ESSEX. 882 6TR TEL: 0702-527572



The Dollar has fallen...

and so have ovur Prices!!
ESE5T'TS MULTIMETERS-OUTSTANDING VALUE FOR MONEY:!

BUY NOW, THE TIME IS RIGHT!

With fransistor
diode ond
LED tester.
Y)08) £1095°
£16.95

Professional , Versatile 3

Has aflthe ranges! Wide Range Measures temperature  [deat for beginners.

YIOOK $3495 With battery tester. and capacionce. YIT6H £895° Rugged, general purpose. - e |

YIOTH £1445 YP23A £695 YS04G £495 include VAT.
Please add
50p tawards
postage. Al

litems subject fa

availability.

?z’_g_,‘gj 0A  comf Vv Sl W0A  com f v
. [_. e o [_. | o
b/ O e

Dt BB ~7™ J Al 5BTE M-

Precision - -
High sensitivity . ndudes g 4 Dacled Comprehensive

onAC 9T tempergture : mulifeatured , range of prives
i o T
;?:'Osf";'ffw YIB08 £3095° 2759%‘5% fester 285“5%?5 VW63 £2895 27:;‘5%95%/ Y77} 52495

£37.95

PM ORDER NOW AND GET A FREE CARRYING CASE WITH YOUR METER (WORTH UP TO £3.95)
/;//J_./ 2_:}'_!_‘_!_, ELECTRONICS Pick up a copy of our 1988 catalogue Ma

from any branch of WHSMITH for just

P.0. Box 3, Rayleigh, Essex. Telephone Sales (0702) 554161. £1.60. Or to receive your copy by post

Shops at: Birminghom. Sutton New Road, Erdington. Te 021 384 8411 send £1.60 + 40p pdp o our P.O. Box L . We're passing
Bristol. 302 Gloucester Road. Tel: 0272 232014 oddress. If you live outside the UK. : E - BWaui exdlinage
London. 159-161 King Street, Hommersmith W6, Tel: 01 748 0926, pleose send £2.75 or 12 Intemationol d i
Monchester. 8 Oxford Road. Tel: 061 236 0281 Reply Coupons. i rate saving
Southompton. 46.48 Bevois Volley Rood. Tel: 0703 225831 .
Southend-on- Seo. 282-284 London Rood, Westcliff-on-Sea, Essex. Tel: 0702 554000




The 6800 Instruction Set

Notes:
aa These two bits select the address
mode in the following manner:
00 immediate data
01 base page direct addressing
10 indexed addressing
11 extended direct addressing
pp Denotes the second byte of a two or
three byte instruction
qq Denotes the third byte of a three byte
instruction
x One bitis used to select the accumula-
tor:
0 selects Accumulator A
1 selects Accumulator B
vy These two bits select the address
mode on the following basis:
00 inherent addressing. Accumu-
lator A
01 inherent addressing, Accumu-
lator B
10 indexed addressing
11 extended direct addressing
y This bit selects the address mode on
the following basis:
0 indexed addressing
1 extended direct addressing

Operandts) 1

DATA
CARD ©

Given free with Everyday
Electronics magszine.
Wimborne Publishing Ltd., 6
Church St., Wimborne, Dorset
BH21 1JH. Tel. {0202) 881749

EE

* Indicates that aa=00 is not permitted.

Machine
Mnemonic | Operand(s}) Object Code Bytes Cycles
ABA 1B 1 )
ADC ACX, 1xaal001
ADRS or DATA pp 2 2-5
ADR16 aq 3
ADD ACX, 1xaalon
ADR8 or DATA pp 2 2-5
ADR16 aq 3 a
AND ACX, 1x3a0100
ADR8 or DATA pp 2 2-5
ADR16 Qaq 3 4
ASL ACX 01yy 1000 1 2
ADRB Pp 2 7
ADR16 Qq 3 6
ASR ACX 0lyy0111 1 2
ADR8 pp 2 ?
ADR16 qQa 3 6
BCC DISP 24 pp 2 4
BCS DISP 25pp 2 4
BEQ DISP 27 pp 2 4
BGE DISP 2Cpp 2 4
BGT DiISP 2E pp 2 4
BHI DISP 22pp 2 a
BIT ACX, 1xaa0101
ADRB or DATA PP 2 2-5
ADR16 qQa 3 4
BLE DISP 2F pp 2 4
BLS DISP 23 pp 2 4
BLT DISP 20 pp 2 4
BMI DISp 2B pp 2 4
BNE DISP 26 pp ) 4
B8PL DISP 2A pp 2 4
BRA DISP 20 pp 2 4
BSR DISP 80 pp 2 8
8vC DiSP 28 pp 2 4
BVS DISP 29pp 2 4
CBA 1" 1 2
CcLc oC 1 2
cu 0E 1 2
CLR ACX Otyy1111 1 2
ADR8 pp 2 7
ADR16 aq 3 6
CLv 0A 1 2
CMmP ACX, 1xaa0001
ADRS or DATA pp 2 2-5
ADR16 Qa 3 4

Mnemonic
com ACX
ADR8
ADRI16
CcPX
ADR8
ADR16 or DATA 16
DAA
DEC ACX
ADR8
ADR16
DES
DEX
EOR ACX.
ADRS or DATA
ADR16
INC ACX
ADR8
ADR16
INS
INX
JMP
ADRS8
ADR16
JSR
ADR8
ADR16
LDA ACX,
ADRS8 or DATA
ADR16
LDS
ADR8
ADR16 or DATA 16
LDX
ADR8
ADR16 or DATA 16
LSR ACX
ADR8
ADR16
NEG ACX
ADR8
ADR16
NOP
ORA ACX,
ADRB or DATA
ADR16
PSH ACX
PUL ACX
ROL ACX
ADR8
ADR16
ROR ACX
ADR8
ADR16
RTI
RTS
SBA
SBC ACX,
ADR8 or DATA
ADR16
SEC
SEl
SEV
STA ACX,
ADR8
ADR16
STS
ADR8
ADR16
STX
ADRS
ADR16
sus ACX,
ADRS8 or DATA
ADR16
swi
TAB
TAP
T8A
TPA
TST ACX
ADRS8
ADR16
TSX
XS
WAI

Object Code }
01yy0011
pp

aq
10221100
pp
aq

19
01yy1010
PP
aq
34

03
1xaa1000
PP

aq
Olyy1100

011y1110
pp

aa
101y 1101
PR

qQq
1xaa0110
Pp

aq
10aa1110

14

qq
11aal110

PP

qaq
01yy0100

PP

qaq
01yy0000

pp

qaq

01
1xaal010

pp

aq

001101 1x

0011001x

0lyy1001
PP

aq
01yy0110
PP

1xaa01 11
pp

aq
10aal 111
pp

qq
11aall
PP

Qq
1xaa0000

2
Machine
Bytes |Cycles
1 2
2 7
3 6
2 4-6
5 35
1 2
1 2
2 7
3 6
1 a4
1 )
2 2-5
3 4
1 2
2 7
3 6
1 a4
1 )
2 a4
3 3
2 8
3 9
2 2:5
3 a
2 35
3 4-6
2 35
3 4-6
1 2
2 7
8 6
1 2
2 A
& 6
1 2
2 2-5
3 a4
1 4
1 4
1 2
2 %
3 6
1 2
2 7
3 6
1 10
1 5
1 2
2 2-5
3 4
1 2
1 2
1 2
2 4-6
3 5
2 57
3 6
¥ 57
3 6
2 2-5
3 4
1 12
1 2
1 2
1 2
1 2
1 2
2 7
3 6
1 a4
1 4
1 9

|
|
|
!




\
Programmable Parallel I/0 Devices = men
ea0 [Z] caz eao 3]
PaY [: [3e] TRGR Pa1 %
paz 1] TRGE paz [
The following programmable parallel ea3 (3] 3 rso paz 3
/0 devices are commonly encountered
in microprocessor based systems: D0-D7 System data bus e (& s pac LS
6520 Peripheral Interface Adaptor 2 Clock pas [7 RES PAS
(PtA) M1 Machine cycle one o [ 53] 00 eas 8
6521 Peripheral Interface Adaptor (applies to the Z80- A
(PIA)—similar to the 6520 PI0) ~o - Pe O
6522 Versatile Interface Adaptor IORQ Input output request  *&° E 7] 02 pao {19
(VIA) (applies to the Z80- ey [7] 03 eer 17}
6820 Peripheral Interface Adaptor N P10} roz [ 5] o ve2 [7]
(PIA)—equivalent to the 6520 C/D Control/data select
6821  Peripheral Interface Adaptor (applies to the 280- *°** [} fk o2 e i)
(PIA)—equivalent to the 6521 T PIO) PBL @ [Z] D6 pee [1¢
8255  Programmable Parallel Inter- B/A Port select (applies . ek b
face (PPI) to the Z80-P10)
280-PI0 Programmable Input/Output Ves, GND OV ves [i9 5] ex pes [i6
(P10} Vee +5V PB? [2—] cs2 pe? [17
. cer [i8] [‘z_ﬂ (53] cer [is
es: *
PAD-PA7 Port A /O lines coe i e o (R
PB0-PB7 Port B /0 lines vee (2 7] rew vee oo
PCO-PC7 Port C 1/0 lines ‘ '
(applies to the 8255)
CA1-CA2 Port A control lines
cB1-CB2 Port B control lines <0} Pac
RS0-RS3 Register select lines [39) eas
A0-A1 _ Register select lines Y o
CS CS0-CS3 Chip select lines
_RLW Read/write A
RD Read [36] WR
WR Write e El
RESET RES _ ___Resetline
INT, IRQ RQA, IRQBInterrupt request o
lines [37) 01
IEI Interrupt enable 57] 02
input
IEO Interrupt enable out- b Z80PI0
put [30] oe
ASTB Port A strobe 53] 05
(applies to the Z80-
PIO) s o6
B8STB Port B strobe fa7] o7
(applies to the Z80- vee
P10)
ARDY Register A ready 22l e
(applies to the Z80- Rjees
P10) Pes
BRDY Register B ready 77) rac
(applies to the Z80-
PlO) 21] pa3

EN Enable



