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No. 1 LIST BAKERS DOZEN PACKS

X0} All packs are £1 each, if you order 12 then you are
rer{ entitled to another free. Please state which one you
= want. Note the figure on the extreme left of the pack

'ﬁ ref number and the next figure is the quantity of items

in the pack, finally a short description.

BD1 5 13A junction boxes for adding extra points to your
ring main circuit.

BD2 5 13A spurs provide a fused outlet to a ring main
where devices such as a clock must not be
switched off.

BD? 4 In flex switches with neon on/off lights, saves
leaving things switched on.

BD9 2 6Y 1A mains tr s upright g with
fixed clamps.

BDO11 1 6'%in speaker cabinet ideal for extensions, takes

our speaker. Ref BD137.

BD13 12 30 watt reed switches, it's surprising what you can
make with these—burglar alarms, secret switches,
relay, etc., etc.

BD22 2 25 watt foudspeaker two unit crossovers.

BD29 1 B.D.A.C. stereo unit is wonderful value.

BD30 2 Nicad constant current chargers adapt to charge

almost  any mcad battery.
BD32 2 H hes, as the air b damper the
membrane stretches and operates a microswitch.

BD34 48 2 meter length of connecting wire all colour coded.

BD42 5 13A rocker switch three tags so on/off, or change
over with centre off.

BD45 - 1 24hr time switch, ex-Electricity Board, automati-
cally adjust for lengthening and shortening day.
original cost £40 each.

BD49 10 Neon vaives, with series resistor, these make good
night lights.

BDS6 1 Mini uniselector, one use is for an electric jigsaw
puzzle, we give circuit diagram for this. One pulse
inta motor, moves switch through one pole.

BD%9 2 Flat solenolds—you could make your multi-tester
read AC amps with this.

BD67 1 Suck or blow operated pressure switch, or it can
be operated by any low pressure variation such as
water lavel in water tanks.

BD91 2 Mains operated motors with gearbox. Final speed
16 rpm, 2 watt rated.

BD103A 1 6V 750mA power supply, nicely cased with mains
input and 6V output leads.

BD120 2 Stripper boards, each contains a 400V 2A bridge

rectifier and 14 other diodes and rectifiers as well
as dozens of condensaers, etc.
BD122 10m Twin screened flex with white pvc cover.

BD128 10 Very fine drills for pcb boards etc. Nommal cost
about 80p each.

B0132 2 Plastic boxes approx 3in cube with square hole
through top so ideal for interrupted beam switch.

B0D134 10 Motors for model aeroplanes, spin to start so needs
no switch.

BD139 6 Mi inserts g 400 ohm also act
as speakers.

BD148 4 Reed relay kits, you get 16 reed switches and 4 coil
sets with notes on making c/o relays and other
gadgets.

BD149 & Safety cover for 13A sockets—prevent those inqui-
sitive little fingers gemng nasty shocks.

BD180 6 Neon indicators in panel mounting holders with
lens.

BD193 6 5 amp 3 pin flush mounting sockets make a low
costdisco panel.

BD1% 1 in flex simmerstat—keeps your soldering iron etc.
always at the ready.

BD139 1 Malns solenoid, very powerful, has 1in pull or could
push if modified.

BD201 8 Keyboard switches —made for computers but have
many other applications.

BD210 4 Transistors type 2N3055, probably the most useful
power transistor.

BD21 1 Electric clock, mains operated, put this in a box and
you need never be late.

BD221 § 12V alarms, make a noise about as loud as a car
horn. Slightly soiled but OK.

BD242 2 Bin x 4in speakers, 4 ohm made from Radiomobile
so very good quality.

BD246 2 Tacho generators, generate one volt per 100 revs.

BD252 1 Panostat, controls output of boiling ring from sim-
mer up boll.

BD259 50 Leads with push-on V4in tags—a must for hook-
ups—mains connections etc.

BD263 2 Oblong push switches for bell or chimes, these can
mains up to 5 amps so could be foot switch if fitted
into pattress.

BD268 1 Minl 1 watt amp for record player. Will also change
speed of record player motor.

BD27% 1 Guitar mic—clip-on type suits most amps.

BD283 3 Mild steel boxes approx 3in x 3in x 1in deep—stan-
dard electrical.

BD293 50 Mixed silicon diodes.

BD29%6 3 Car plugs with lead, fit into lighter socket.

BD305 1 Tubular dynamic mic with optional table rest.

Most other packs still available and you can choose any as your
free one.

VERY POWERFUL 12 VOLT MOTORS—'Ard HORSEPOWER Made to
drive the Sinclair C§ electric car but equally adapable to power a go-
cart, a mower, a rail car, model railway, etc. Brand new. Price £15.00
plus £2.00 postage. Our ref 158,

A A/ ADVER E ¥ A
FET CAPACITOR MICROPHONE Eagle CI.200 Electret type microphone.
An FET ampilfier is built in for obtaining an output equivalent to a high
class dvnamlc m:crophons while retaining the characteristics of a
infl by ic and a-
tic noise s mmlmlsed since no magnets or coils are used. The small
size of this microphone and the low power supply needed for its
operation makes this microphone a very versatile unit. Elactrical speci-
fications are as follows: Output Impedance: 5000hms+30% at 1kHz.
Sensitivity: —65d8+3dB (0dB=1V/ubar at 1000Hz). Frequency re-
sponse: 50-8000Hz. Price £1 each. Order Ref. BO646.
SUB-MIN TOGGLE SWITCH Body size 8mm x 4mm x 7mm SBOT with
chrome dolly fixing nuts. 4 for £1. Order Ref. B0649.
Ex GPO MULTI-RANGE TEST METER 12/C1 Complete in real leather
case with carrying handle—this is a 20,000 OPU instrument, with 19
ranges including AC and OC vohs—dc current SmA to 1A, 4ohms ranges
up to 20meg— the low ohms range is particularty useful, you will be
able to read right down to one ohm and below. This meter also has
provision for reading dc current 0-5 amp‘and 0-25 amp. Meter size 6"
long X 3" wide X2 deep. Leather case has compartment for test
leads, prods, and croc clips all of which are Included. Can be used in
the case. Not new but are in first class condition—tested and guaran-
teed. Price is £7.00. Order ref 7PS.
RE-CHARGEABLE NiCADS 0" SIZE
These are tagged for easy joining ﬁugnher but tags, being spot
welded. are easy to remove. Virtually unused, tested and guaranteed.
£2.00 ref 2P141 or 6 wired together for £10.00 ref 10P47.
8 TRACK CASSETTE OECK Complete with cassette holder. In fact, if
you have any 8 track cassettes, then with the addition of 2 speakers
this unit would play them. As 8 track cassettes are no longer made the
units have become surplus, however, they do contain lots of useful
parts: motor, tape head and drive, pulley wheels, etc. and a stereo
amplifier. Mains operated. Brand new in makers packing. Oniy £3.00
each plus £1.00 additional postage. Order ref 3P46.
COMPUTER BARGAIN—MEMOTECH MTX 512 64K RAM Full size
QWERTY keyboard with 57 professional keys and additi 12 dual
function keys arranged as a separate key pad with cursor control and
editing keys. Auto repeat Is standard on all keys. This is a very superior
home computer and comes complete with power supply, cassette
lead. TV lead and 3 cassette programmes. Brand new in manutactur-
er's original packing with 250 page Operator's Manual. Price £45.00
plus £4.00 postage.
STEREO SPEAKERS Each 10 watts 8 ohm and twin speakers mounted
in Walnut-finish cablnets. size 16” high X 10" wide x 6" deep. Front is
biack Dacron and the finish is very pleasing. Price £7.00 per pair. Extra
postage and packing £3.00.
UNUSUAL MAINS MOTOR Quite small, measures only 2'%X2'x1°
approx., but is surprisingly powerful. it revs at 3,000rpm and is reversi-
ble. It has good length 4" diameter spindle. Price £1.00. Our order ref
BD640

LASER TUBE

Made by Philips Electrical. New and unused. This is
helium-neon and has a typical power rating of .ImW. it
emits random polarised light and is completely safe
provided you do not look directly into the beam when
eye damage could result. Do not use in the presence of
children unless a diverging lens is fitted. DON'T MISS
THIS SPECIAL BARGAIN! Price £29.95 plus £3 insured
delivery.

PAPST AXIAL FAN-MANUFACTURERS REF NO. TYPASSON.

This is mains operated. 15 watt rating and in 8 metal frame with metal
blades so OK in high temperatures. Body size approx. 434" square x
154" thick. £6.00 each, plus £1.00 postage. Our ref 6P6.

VERY POWERFUL MAGNETS Although oniy less than 1" long and not
much thicker than a pencil these are very difficult to pull apart. Could
be used to operate embedded reed switches. etc. Price 50p each, 2 for
£1.00. Ref B0642.

FLIP-OVER DIGITAL CLOCK Quite an eyecatcher, this is malns oper-
ated. The figures flip-over per minute and per hour and give a larger
than usual visual dispiay. Supplied complete with front and perspex
pamels to glue together to make its case. £2.00 each. Our ref 2P205.
STABHISED 1SV 2A PSU kit which mounts on SRB panel. Mains
operated. Ideal to drive monitor, etc. Price only £6. Our Ref. 6P7.
SMOOTHING CAPACITOR 230uF 63V 10A at S0 deg. C. Can type with
mounting bracket. Price £2. Our Ref. 2P 206.

SMOOTHING CAPACITOR 2200uF 63V 5.8A at 50 deg. C. Can type with
mounting bracket. Price £1. Our Ref. BD644.

10A 100V BRIDGE RECTIFIER ASSEMBLY comprising 4 diodes mounted
on two 4in x 3in sinks with bottom insulators: Price £2. Our Ref. 2P207.
00 YOU WANT TO MEASURE AC AMPS? We have found a few more
of the 50Hz 0-40A AC 2)%2in diameter panel meters, made for RAF
equipment these are very reliable and robust. Price £5 each. Our Ref.
SP105.

20A OOUBLE POLE RELAY WITH 12V COI complete with mounting
brackets. made by the Japanese Omron Company. Price £2 each. Qur
Ref. 2P173A.

TORROIDAL MAINS TRANSFORMER with twin outputs. 6.3V 2A and
12V 800mA. so ideal for FOD power supply. Price £5. Our Ref. SP122.
OOUBLE MICRO CASSETTE DECK made by the Japanese ABS com-
pany. This takes two micro cassettes and is complete with motors,

solenoids to select the deck.to use and record and playback heads.

Price £10. Our Ref. 10P49.

QUICK AX MAINS CONNECTOR A must for your workshop. Saves
putting on plugs as you just push the wires under the spring clips.
Automaticalty off when lid is up. Price £7.50. Our Ref. 7P5/1.

BT HANOSET with curly lead terminating with flat BT plug. Colour
cream. Price £5. Our Ref. 5P123.

NEW ARRIVALS, FIRST TIME OFFERED

EPSON MINt PRINTER 15011 This is a till roll size prnter and uses plain

paper. £15 each. Order Ref. 15P 14,

2764 EPRON 65K bits. BBC micro compatible. £3 each. Order Ref. 3P43.
PIEZO SOUNDER. Reference PKM11 3-30V operation, 30dB output. 2
for £1. Order Ref. B0647.

OVER 400 GIFTS
YOU CAN CHOOSE FROM J & N BULL ELECTRICAL
There is » total of over 400 packs in our Baker's Dept. E.E., 250 PORTLAND ROAD, HOVE,
Dozen range and you become entitied to & free gift — BRIGHTON, SUSSEX BN3 5T

with each dozen packs.

A classified list of these packs and our latest "News
| Letter” will be enclosed with your goods, and you
| will swtomatically receive our next news letter.

MAINL ORDER TERMS: Cash, PO or cheque with order. Orders under
£20 add £1.50 service charge. Monthly account orders accepted from
schools and public companies. Access and B/card orders accepted.
Brigivten (§273) 734648 or 203500

di R

POPULAR ITEMS
Some of the many items described in our current list
which you will receive if you request it

3w FDO CHINON 80 track 500k. Shugart compatible intertace. Stan-
dard connections, interchangeable with most other 32in and 5Yir.
drives. Brand new. £28.50 plus £3 insured post.

3in FOO HITACHI HFDIOSSXA Shugart compatible interface. 500k on
3in disc. Recommended for many Amstrads but interchangeable with
most drives. £29.50 plus £3 insured post

FOD CASE AND POWER SUPPLY KIT for the 3in or 3'2in. £11.00. Rey
11P2 tor the Chinon, 11P3 for the Hitachi.

%in MONITOR made for ICL, uses Phillips black and white tube. Brand
new and complete but uncased. £16.00 plus £5.00 post.

ACORN COMPUTER OATA RECOROER REF ALFO3 Made for the Elec-
tron or BBC computers but suitable for most others. Complete with
mains adaptor, leads and handbook. £10.00. Ref 10P44.

POWERFUL IONISER Uses mains transformer. Generates approx. 10
times more ions than the normal diode/cap ladder circuits. Complete
kit £11.50 plus £3.00 post.

3 INCH FDO Hitachi ref. HFO 305SXA. Ideal replacement or second
drive in most computers, especially Amstrad 6128, etc, Price £30 plus
£3 post.

FREE POWERI Can be yours if you use our solar cells—sturdily made
modules with new system bubble magnifiers to concentrate the light
and so eliminate the need for actual sunshine —they work just as well
In bright light. Voltage input s 45—you join in series to get desired
voltage—and in parallel for more amps. Module A gives 100mA, Price
£1, Our ref. BD631. Module C gives 400mA, Price £2, Our ref. 2PIS9
Modute O gives T00mA, Price £3, Our ref. 3P42.

SOLAR POWERED NI-CAD CHARGER 4 Ni-Cad bameries AA (HP7)
charged in eight hours or two in only 4 hours. It is a complete, boxed
ready to use unit. Price £6. Our ref. 6P3. j
S0V 20A TRANSFORMER ‘C’ Core construction so quite easy to adapt
for other outputs—tapped mains input. Only £25 but very heavy so
please add £5 if not collecting. Order Ref. 25P4.
15A PANEL METER These have been stripped from Government sur-
plus battery charger units made originally for army use. Unused, tested
but of course rather old. diameter 2in can be surface or flush mounted..
£3 each. Our Ref. 3P40.
SWITCH AC LOADS WITH YOUR COMPUTER This is easy and reliable
if you use our solid state relay. This has no moving parts, has high
Input resistance and acts as a noise barrier and provides 4kW isolation |
between logic terminals. The turn-on voitage is not critical, anything
between 3 and 30V, internal resistance is about 1K ohm. AC loads up to
10A can be switched. Price is £2 each. Ref. 2P183.
METAL PROJECT BOX Ideal size for battery charger, power supply '
etc.; sprayed grey, size Bin x 4%4in x 4in high, ends are louvred for
ventilation other sides are flat and undrilled. Order Ref. 2P191. Price £1.
BIG SMOOTHING CAPACITOR. Sprague powerlytic 33.000uF at 50V. £3.
Our ref. 3P41.
4-CORE FLEX CABLE. Cores separately insulated and grey PVC covered
overall. Each copper core size 7/0.2mm. Ideal for long telephone runs
or similar applications even at mains voltage. 20 metres £2. Our
ref. 2P196 or 100 metres coil £8. Order ref. 8P19.
6-CORE RLEX CABLE. Description same as the 4-core above. Price 15
metres for £2. Gur ref. 2P197 or 100 metres £9. Our ref. 9P1.
BULK-HEAD MOUNTING LOUDSPEAKER. Metal case with chrome grill
front and with mounting lugs for screwing to ceiling, 8in. speaker. £10
each. Order ref. 10P43 add £2 post.
TWIN GANG TUNING CAPACITOR. Each section is .0005uF with trim-
mers and good length Yin spindle. Old but unuse3d and in very good
condition. £1 each. Qur ref, B0630.
13A PLUGS Good British make complete with fuse, parcel of 5 for £2.
Order ref. 2P185.
13A ADAPTERS Takes 2 13A plugs, packet of 3 for £2. Order ref. 2P187.
20V-0-20V Mains transformers 212 amp {100 watt) loading, tapped
primary. 200-245 upright mountings £4. Order ref. 4P24.
BURGLAR ALARM BELL—6" gong OK for outside use if protected from
rain. 12V battery operated. Price £8. Ref. 8P2.
24 HOUR TIME SWITCH—16A changeover contacts, up to 6 on/offs per
day. Nicely cased, intebnded for wall mounting. Price £8. Ref. 8P6.
CAPACITOR BARGAIN —axial ended, 4700uF at 25V. Jap made, nor-
mally 50p each, you get 4 for£1. Our ref. 613.
PIEZO ELECTRIC FAN—An unusual 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 is
ideal for computer and instrument cooling. Price is only £1 each. Ret.
80598
SPRING LOADED TEST PRODS—Heavy duty, made by the famous
Bulgin company. very good quality. Price 4 for £1. Ref. B0D597.

C P.S.U.—Switch mode type. Input set for +230V. Output 35
amps at +5V, 1.5 amps at +12V, and 3 amps at +5V. Should be OK for

“fioppy disc drives. Regular price £30. Our price only £10. Ref. 10T34.

Brand new and unused.

" APPLIANCE THERMOSTATS —Spindle adjust type suitable for convec-

tor heaters or similar. Price 2 for £1. Ref. B0582.

3-CORE FLEX BARGAIN No. 1—Core size Smm so ideal for long exten-
sion leads carrying up to § amps or short leads up to 10 amps. 15mm
tor £2. ref. 2P189.

3-CORE FLEX BARGAIN No. 2—Core size 1.25mm so suitable for iong
extension leads cafrying up t0 13 amps, or short leads up to 25A. 10m
for £2. Ref. 2P190.

ALPHA-NUMERIC KEYBOARO —This keyboard has 73 keys giving trou-
ble free life and no contact bounce. The keys are arranged in two
groups, the main area is a QWERTY array and on the right is a 15 key
number pad, board size is approx. 13" x 4"—brand new but offered at
only a fraction of its cost, namely £3, plus £ post. Ref. 3P27.

WIRE BARGAIN—-500 metres 0.7Jmm solid copper tinned and p.v.c.
covered. Only £3 plus £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 light 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 OC

output Intended tfor use on the bench for experimenters, students,
inventors, service enginears etc. This is probably the most important
piece of equipment you can own (after a multi range test meter). It
gives a variable output from 3-30 volts and has an automatic short
circuit and overload protection, which operaes.at 1.1 amp approxima-
tely. 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 pane| in addition to the output control knob and
the output Is. Price for lete kit with full | ions is £15.
Ref. 15P7.

STEREQ SPEAKERS Each 10 watts 8 ohm and twin speakers mounted
in walnut finish cabinets, size 16in high x 10in wide x 6n deep. Front is
black Dacron and the finish is very pleasing. Price £7 per pair. Extra
postage and packing £3. Our Ref. 7P6.
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EPROM ERASER by Mark Stuart 562
Safe, low-cost unit capable of erasing up to four EPROM’s
simultaneously in less than twenty minutes
SOLDERING IRON TEMPERATURE CONTROLLER
by Robert Penfold 568
Master the art of good soldering, build this unit and be in full control
QUAD CAR CONTROLLER by Chris Walker BSc (Hons) 580
Allows up to four model racing cars to be raced on a two lane
track, with full independent control
AUDIO MINI-BRICKS by John Becker 589
Part Five: Delay Module; Reverb; Flanging; Double Tracking, etc.
HEADS OR TAILS? 596
Simple game of chance—An Exploring Electronics project
BATTERY TESTER by T. R. de Vaux-Balbirnie 606
Get the most from your low voltage batteries; tells you
which ones to replace instead of all of them!
Series
INTRODUCING DIGITAL ELECTRONICS
by Michael Cockcroft 572
City and Guilds 726/301 Certificate Course
Part One: Important Concepts
EXPLORING ELECTRONICS by Owen Bishop 596
Part Twenty Eight: Shift Registers
BBC MICRO by R. A. & J. W. Penfold 600
Regular spot for Beeb fanatics
ROBOT ROUNDUP by Nigel Clark 603
Investigating the world of robotics
_ACTUALLY DOING IT by Robert Penfold 608
Finishing Off
ON SPEC by Mike Tooley BA 614
Readers’ Sinclair Spectrum page
EDITORIAL 561
MILITARY COMMUNICATIONS by lan Graham 576
Radio technology of electronic warfare
FOR YOUR ENTERTAINMENT by Barry Fox: 584
Question Time; Video Snapshots; Just Tandy
SHOPTALK by David Barrington 594
Product news and component buying
MARKET PLACE 601
AMATEUR RADIO by Tony Smith G4FA1 602
Radio Sport; European Style; Ham Glasnost
DIRECT BOOK SERVICE 610
Special service to EE readers
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ERLIN

MISCELLANEOUS

1xL.E.C. 1 amp mains filter socket 1.25
1x LE.C. 3 amp mains filter socket 1.50
1x 1.E.C.6 amp mains filter socket 1.1
§ x push latching pcb switches 0p
$xslide pcb switches T0p
10x phono plugs 50p
5x 240V panel neons 0p
5x 24V panel lamps 10p
5x MES lamp holders 50p
§x2-way 3-pole switches with knobs 1.20
4x 4-way dill switches 30p
5x 1.7 amp 200V bridge rectifiers 1.20
3x 1 amp 50V bridge rectifiers 50p
10x 5mm x 2mm red leds 1.00
10 x 5mm x 2mm green leds 1.00
NEW!

Made by well-known Japaness manu'ac»

MERLIN WAY, BOWERHILL,

MELKSHAM, WILTSHIRE
SN126TJ

Tel: 0225 706886

YSTEMS

You are welcome to call at our
Warehouse, but please ring first.

POWER
RADIAL ELECTROLYTICS
ELECTROLYTICS 5x50utx50uf 200V 60p
1008 7ut 25V 30p  2%220ut 315V 175
10x22ul 10V 30p  2x220uf 400V 200
10x22ut 25V 35p  2x470ut 200V 150
10x4 7t 25V 35p  2xt5000ut 25V 175
10x47ul 35V 40p  2x22000uf 25V 200
SudTuf 250V 60p  5x3300uf 25V 130
10x100ul 1OV 35p  2x3400uf 40V 15p
10x220ut 10V 35p
10x220uf 16V 35p DIGITAL RESEARCH
10x220ut 25V 40p MANUALS
1022200t 40V 45  1xGSX Graphics
10%220ut 50V 45p PCCPMB6 150
10x470ut 25V 35p  1xDrDraw PCCPM86 1.50
10x470ul 50V S0p  1xOrNet PCCPM86  1.50
10x1000ut 25V 35p  IxConcurrent CPM 1.50
1xCPM86 user 150

turer. Twin
with stereo heads, counter, doors and Ieads
onty £6.00, P&P £1.00

Complete working pcb from LW, MW, FM,
stereo music centre. Only £5.00, P&P £1.00.

NEW SYSTEM

Merlin Systems PC Turbo 256K RAM, 8088
CPU, 1 Disk Drive, Hires Mono Monitor, 84
Keyboard, Par printer port, Radio and MSDos
software and Merlin Systems backup.

£450.00 plus £15.00 P&P.

2nd USER SYSTEMS

Appte I+ with diskm drive and software
150.00

Franklin with disk drive and software  150.00

Apple parts, S100 cards, IBM cards, disk
drives, CPN systems, MSDos systems, IBM
PC, and mono/colour monitors.

COMPUTER OESK

Up-Market Desk, L 102cmxW T4cmxH
74cm with keyboard recess and cableing
trunking. New only £50.00 pius £16.00 P&P.

POWER SUPPLIES

AND TRANSFORMERS

Bench power supply in blue case, with
switched 240V mains input and HT output.
Outputs, 6.3V ac at lamp and 250V dc stabil-
ised at 50mA H 115mm, W 185mm, D 125mm.
Just the job for valves! AS NEW ONLY £9.50.

2nd USER TEST EQUIPMENT
SE Labs SN111 18MHz bandwidth, twin
beam, mains or battery input. Only £160.00
plus £15.00 p&p. Ring for list.

PAYMENT: Credit card, cheque, PO, cash
Post and packaging, £0.00 to £10.00 add
£1.50; £10.00 to £20.00 add £1.00.
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PROFESSIONAL

SURVEILLANCE :

EQUIPMENT KITS

» MTX

s VT800

» VOX78

s CTX900

a D§X900

a8 TLX700

8 XML900

® VHF tr . The lest kit on the market. measuring an
incredibie 17mm x (7mm including on-boerd mic. Supn sensitive. Fully
tunsable over FM bend, 9V opsration with range up to 1000m .. .£10.08

High power version of the MTX with on-board PA -lno- ovovldlng 250mwW of RF
Measures just 20mm x 40mm. power req 15V.

snd stebility. Fully tuneable over FM hlnd Renges over 3000m can bo
expecied . £12.08
Voice-aclivaind trsnsmitter. Variabie sensitivity trigger {svel swiiches
transmitier on when sounds ars detected Stays on for time delay varlable
between 1-20 eac. Fully tuneabls ocutput covers all FM band. Very senaitive and
iow standby current lhrough CMOS elvcullry 9V operation, nnpe up 10 1000m,
Measures J0omm x 40mm . £18.06

Sub-carrier scrambled transmitier Audic la doubls moduleted provldtno very
secure ised tistener will not be able to demodulate
signat without szm ecoder unit. Vanable modulation on-bonrd. Fully
tuneable output covering FM band. 9V operation, vnnpe up to 1000m. Messures
30mm x 40mm cta.08

Decoder unit for CTXB00 Connects to earphone output of receiver to
descramble signal from CTX900. Monitor using smait speaker or headphones,
Varisble decode lroquoncy on-board for bast resolution. §-12V operation.
Measuras 35mm x 50mm .. - eem—— 3 ¥ X}

Micro size talaph 1r . C onto iine et any pc!nl and requires
no batteries. Cle-rly Iun-mlls bolh sides of conversations on both incoming

nd calls. by phone ussrs. Fuily tuneabls ompu!
covovlng } EM band. Range up to 1000m. Messures just 20mm x 20mm .. .08

Micro size ing unit. C onlo Itne at any polnt and
connects into ANY normal cassatte recorder, stendard or micro having MIC and
AEM sockets. Roqulu- no batieries. swn:hel recorder on siently when phone
is used for a, iches oft when phone replaced.
Cilearly records bom llou of eonv-rullont Unda\nclable by phono users.
Measuros 10mm x 3Smm ... o e £10.08

RF Bug Detector/Locator. Wide band lnnul chcullry delscts presence of RF
tiald and triggers fleshing LED and piezo bleeper. Variable sensitivity enabies
source of transmission to be pinpoainted to within 8 inches. Max sensltivity will
detect MTX or similar transmitter at around 15-20 lut W opnul on. Measures

55mm x 55mm... -.£24.98
Al kits come fulily with i biy and i . high quality
horeglass PC8 and ail Y o the modula All prices are inclusive but

pleass add €150 to cover PAP. Orders over £50.00 posi Iree. Piease alate requirements clearly and

oncilose cheque or PO to cover.

Phone orders on ACCESS or AMEX accepted. Tel: 0827 714476
NOTE: It is illegal to operate a transmitter in the UK without a licence
Send 9x4 SAE for tull catalogue of these and other surveillance kits

SUMA DESIGNS (Dept. EE), THE WORKSHOPS, 95 MAIN ROAD
BAXTERLEY, Nr ATHERSTINE, WARKS CV9 2LE. TEL. 0827 714476
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Yes its 25MHz for £319

CONQUERING NEW HEIGHTS

* Component Comparator
% Variable Hold Off

Full 2 Year Warranty

To scale the heights, just call
us for your FREE copy of our
catalogue A

554

* Triple DC Source
* DC -25 MHz
\\ % 40ns/div
N\ % 2mV/div
* Low Cost

519

VISA *(Ex VAT & Delivery)

LCrotech instruments Limited

2 Stephenson Road, St. lves, Huntingdon, Cambs. PE17 4WJ

Telephone. (0480) 301818
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REAR-SCREEN ONE SHOT

Car rear screen heaters tend to take a lot

of current. In winter months when headlamps,
wipers, heater, fog lamps, etc.,

may all be in use

this extra current can be
critical to speedy
battery recharging
following a cold start.
Our simple project
ensures that the rear
heater is not left on,

thus avoiding

P unnecessary use of U e
- precious power. " '

o= ST %2

MICRO ALARM

Computers are vulnerable to theft —especially when
left unattended in schools, offices or other
situations where there is easy access for
the casual thief. This simple alarm
will help to protect your valuable
micro.

100 Page
GREENWELD CATALOGUE

A new catalogue from Greenweld Electronics
and you, the lucky readers of EE, will get one free as
soon as it is published. The catalogue normally costs £1
but a free copy will be banded to every November issue of
EE. Don’t miss it, demand will be massive, place an

order with your newsagent NOW!

EVERYDAY

R
ELECTRONICS

NOVEMBER ISSUE ON SALE FRIDAY OCTOBER 7
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Send a stamped addressed envelope or
up to 50p in coins to cover handling to:
BI-PAK CATALOGUE,
P.0. BOX 33, ROYSTON, HERTS. SG8 5DF

Please do not send cheques

TRAINEE

R ADIO

OFFICERS

Are you looking for o secure shore-based job which offers
a rewarding career in the forefront of modem Tele-
communications fechnology... then consider
joining GCHQ as o Trainee Radio Officer
Training involves a 32 week residentiol
course, [plus 6 weeks extro it you cannot
touch type) after which you will be
appointed RADIO OFFICER and undertake
ovariety of specialist duties covering the whole
of the spectrum from DC to fight.
We of‘):r you: Job Security - Good
Career prospects - Opportunities
for Overseas Service - Aftractive
Salaries - and much more.
To be eligible you must hoid or hope
ta obtain an MRGC or HNC in 0
Telecommunications subject with an
ability fo read Morse ot 20 wpm.
{City ond Guilds 7777 ot advanced
level incorporafing morse transcriphon.would be advantageous). Anyone
with a PMG, MPT or 2 years relevant rodio operating experience is also eligible
The Civil Service is an equal opportunity employer.
* Salaries: Storting pay for trainees is age pointed to 21 years. For those aged 21
or over entry will be ot £7,)62. Ater Training an RO wil start ot £10,684 rising by 5
annual increments to £15,753 inclusive of shift and weekend working allowance.
*(To be reviewed Oct '88)
Wite or telephone for an application
form to:—

THE RECRUITMENT OFFICE, GCHQ, ROOM A/1108

ey L o
e

e,

ORS ROAD, CHELTENHAM, GLOS GL52 5A)
TELEPHONE (0242) 232912/3

356

H)L W

AMPLIFIERS FROM

= NEE

The UK Distributor for the
complete ILP Audio Range

BIPOLAR AND MOSFET MODULES
The unique range of encapsulated amplifier modules

with integral heatsink.

HY30 15W Bipolar amp. £11.30 HY248120W Bipolar amp {Bohm) £24.15
HYE0 30W Bipotar amp £11.30 HY364 180W Bipolar amp {dohm) £36.00
HYB060 30W Stereo Bipolar amp £23.65 HY368 180W Bipolar amp {Bohm) £37.55
HY124 60W Bipolar amp {4chm) £18.50 MOS128 B0W Mosfet amp £40.70
HY128 60W Bipolar amp {Bohm) £18.50 MQS248 120W Mosfet amp £46.35
HY244 120W Bipolar amp {4ohm) £24.15 MOS364 180W Mosfet amp £75.75

POWER SUPPLIES
Comprising toroidal transformer and DC board to
power the |LP amplifier modules.

Application PSUS32 MOS128 (2) £25.40
PSU3Q Pre-amplifier £ 975 PSU542 HY248 £25.40
PSU212 tor 2HY30 £17.70 PSUS52 MOS248 £27.45
PSU412 HY6060. HY124, 1or 2 HY60£19.95 PSU712 HY244 (2) £29.20
PSU422 HY128 £22.00 PSU722 HY248(2) £30.20

PSU432 M0OS128 £23.00 PSU732 HY364 £30.20
PSUS12 HY244 HY 128 (2) £24.40 PSU742 HY368 £32.20
PSUS22 HY124 (2) £24.40 PSU752 MOS364, MOS248 (2) £32.20

PRE-AMP and MIXER MODULES

These encapsulated modules are supplied with
in-line connectors but require potentiometers,
switches etc. Individual data sheets on request.

HY6  Mono pre-amp with bass &treble
Mono mixer 8 channel
Stereo moxer 5 channet
Stereo pre-amp
Mono mixer 5 channel with bass & treble
Mono pre-amp 4 channel with bass, mid & treble
Mono VU meter driver
Stereo pre-amp with bass & treble
Stereo headphone driver
Stereo mixer 10 channei
Mono pre-amp 2 channel with bass & treble
Dual pre-amp
Guitar pre-amp with bass & treble
Stereo mixer § channel with bass & treble

Stereo pre-amp with bass, mid & treble
Stereo switch matrix

Stereo VU meter driver

Stereo pre-amp

Guitar pre-amp with special effects
Mounting board

Mounting board

LOUDSPEAKERS

312B  350W 12" Bass loudspeaker
312WB 200W 12" Wideband bass loudspeaker

POWER SLAVES

These cased amplifiers are supplied assembled and
tested in 60 and 120 watt Bipolar or Mosfet versions.

US12 60 watt Bipolar (4o-hm) £75.00 US32 60 watt Mosfet £99.95
US22 120 watt Bipolar {4chm) £83.75 US42 120 watt Mosfet £108.35

Y-

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

Prices include VAT and carriage

Jaytee Electronic Services
143 Reculver Road, Beltinge, Herne Bay, Kent CT6 6PL
Telephone; (0227) 375254 Fax: 0227 365104

Everyday Electronics, October 1988
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THE MALTINGS, HIGH STREET, WEM,
SHROPSHIRE SY4 5EN
DEPT. EE10

EN

12V Twin Fluorescent lamp
12" Double Tubes

IDEAL FOR BOATS,
CARAVANS, VANS, ETC.

OCTOBER SPECIAL OFFER

ONLY
£4.99

ATTRACTIVE WHITE
FITTING, RIBBED
PERSPEX DIFFUSER.
ON/OFF SWITCH.

3ft. CABLE. TRANSISTORISED
CIRCUITRY, KEYHOLE FIXING

12v D.C. BW TUBES.
368 x 67 x 43mm

VISIT OUR RETAIL SHOPS
WEM (MARCO), The Maltings, High Street (0939) 32763
WOLVERHAMPTON (WALTONS), 55A Worcester Street (0902) 22039
BIRMINGHAM (SUPERTRONICS), 65 Hurst Street {021) 666 6504

EQUIPMENT CASES

LEATHOR-QRAIN -—>
Pr.¥.C. > e

s
n
SOl

SERVICE AIDS
Gotdkiene Degreasing
Solvent B
Switck Cleaner Lubri

.18
Supa Freeze-nt 1.46
Foam Cleanser 126
Video/Tape Head
Cleaner 114
Plastic Seal 1
AeioKlene 1.16
Anti Static Spray  1.28

il

1

1

Rapid Fire extinguisher
345
Siticone Grease Tube
182
Silicone Grease Spray
Heat Sink Compound
1.20
Sotde Mop

Light gauge 0.08mm 0.80
Standard gauge 1.2mm

Excel Poiish 24 .
Aero Duster 55 Industrial reel 1 2mm2
Super 40 94

“CLOSED-CIRCUIT TELEVISION SYSTEM

COMPRISING:-
1 x CAMERA

USED

COMPLETE
WITH LENSE

1 x MONITOR

1 x CAMERA BRACKET

N useo N

P rrce £150.00 y

RESISTOR KiTSeach vaiue individusliy packed

YaW pack 10 each value E12-10R to 1M Slopiece 4.50
TAW pack S eachvalue E12-10R to IM 305 pieces  2.95
aW pack Popular— 10R to 10M 1000 pieces 6.50
VW pack 10 each value E12-2R2 to 2M2 730 piece 7.75

13A TEST PLUG—useful for testing
13A sockets.
9pea. 10 oft p ea.
TEST PRODS —fused-

RESISTORS —CARBON FILM 5%

4w 1RO to 10M (E12 Range)  2p each. 15p/10. 75p/100
2W 2R210 10M [E24 Range)  2p each. 15p/10. 75p/100
1W 10R to 2M2 (E12Range}  Sp each. 40p/10.3.00/100
2W 10R 1o 2M2{E6 Range) 8p each. 60p/10. 5.00/100

ENQUIRIES WELCOMED FROM
SCHOOLS AND COLLEGES

PLEASE ADD
85p P&P
+15% VAT
TO ALL
ORDERS
unless otherwise
stated.

LOGIC PROBE
pPRICE-£7.99

HELPING HANDS
WITH
MAGNIFIER

ONLY £3.99

CHARGER FOR NI-CAD BATTERIES

LED 5mm
1+ 04+ 100+
Red 9 8p 5p

1/2W pack 5 each value £12-2R2 1o ZM2 355 piece  4.70 Charges AAA, Green Hp 9 6
J2W pack Popular~2R210 10M 1000picces 950 | ORYX PORTASOL GAS SOLDERING IRON AAC.D& w1 |ameizn 15 &
20 10 60 200 | IWpackseachvaiue E12-2R210 1M 353 pieces  13.75 1+ Price £16.00 PP3NI-CADS U U U U Yellowl2p 10p Bp
70 55 80 270 2Wpack5 eachvalue E6-10Rt0 2M2 317 pieces  21.75 §+ Price £15.30 i £4.50 - Holderdp  3p 2
¥ | i " SPARE TIPS: 1, 2.4. 32, 4.0mm £4 - ;. e el
20 1no n.o 4.70 ADDITIONAL KITS . " e
25 30 40 170 Disc ceramic 50V 125pi >
pieces £3.50 DESOLDERING PUMP =
25 30 60 230 | ZenerDiogessea SSpieces 350 | 299 — NI-CAD RECHARGEABLE BATTERIES BESHIREITEUSE -
25 40 80 260 | Eectrolytics R, 100 pieces £7.25 s €125 (10+£1200a) | ped asp s0p 35p
25 525 9.0 300 Fuses Q/Blow 20mm 80 pieces £3.75 AA 90p {10+ _85pea.) Amber50p 45p 40p
30 6.0 5.0 2.70 Fuses T/Delay 20mm 80 pieces £7.50 OVER 7,000 ITEMS STOCKED. Cc £2.10 10+£1.90ea.) GreenS0p 45p 40p
30 6.0 8.0 320 Pre-setPots—H 120 pieces £6.75 LARGE RANGE OF BOXES D £2.50 (10+£2.20ea.}
30 80 8.0 3.80 Pre-setPots—V. 120pieces £6.7¢ PP3 £4.10 (10+€3.90e3.)
+ " W - ABS, DIECAASV'I’A'k:S:ﬂEI:NIUM AND ey
35 15 1.0 4.90 . ' REGULATDRS
I I i O ne
40 6.0 6.0 3.20 plete with 30W CS 18W as above Mswg  60p 30swq 90p :
40 90 60 a0 | O dOW o (siste Aniey sWiron leswg  62p 2wy 92p 4 o
0 70 80 40 | YEE o 0 Antex]8Wiron SOLDER AT A RIDICULOUSLY LOW PRICE!) leswg 65 Wswy  Yp 3 s
50 6.0 8.0 430 Rt wnhnosland 1m lead Antex 25Wiron A 50g reel of 22 SWG 20swg 68p 36swg £1.02 7808 036
50 6.0 1o 5.20 &plug attached 820 ﬁm" ;!emenls Mutti-Core Solder 60% swg  T5p 3wy £1.05 7812 0.36
50 6.0 15.0 6.20 . LGS tin 40% afloy non-corrosive. 24swg  18p 40swg  £1.15
€817 lron kit 7.99  Antexstands 7815 036
50 no . 5.90 p ONLY £4.99 26swg  85p 42swg  £145
Ci5lronkit 8.30 Soldersucker 299 8 7818 036
gg ”g ;% XS25W Iron kh com-  Spare nozzles for sol- Also 18 SWG Bswg  88p dswwg  £175 828 0.36
- ! . plete with steel & plug dersucke 7905 0.36
10 100 6.80 FM TRANSMITTER 1912 033
10 100 8.40 “ Very High Quality 'MINI-BUG —ideal 1915 038
20 100 I circuits G 9% ¢ stiag 3% Loty
Type Prce (1) 225 040 | 4#I03 27 | for Baby Alarm, etct! 7918 038
l:l EACH :g;gl g » Bg;ﬁ gg g::;‘? g z : very good range IS oblﬁ:m:hle‘- &we 7924 038
41 LRI Praavk 0ss 80235 0w | 8SX20 0m ave obtained over Y2 mite, but it does LM305H 1.45
S]’ANDARD ABS BOXES ‘c::g‘;ggm ; 33 AC141K 038 :gg;{; 036 ggv:gA o: depend on conditions. Simply remove {MITT 0.95
03 Y 02 -1 = 1
::"32\;7-‘%7:::85 cauen 1% LEum P :&: 2% | S lcaaea o% f:;:; n;r;som battery—and you're LM123 0.65
P " I - . e 173 1
Internal Dimensions 5 LAd222 3w :(c:zgx et 80439 ° : BT101500 . reception can be obtained on any FM
{mm) NN o | ACHTE o 60s07 e [ e | rado EX-EQUIPMEN
A B C 10+ |.mssonsp om0 | G140 08 [ABcicie 80520 vt | § e 120 | Frequency: 105-109 MHz FM 1 I
76 58 35Box/MB1 F8p | LMSORIEP 1o jacie 024 gg:g/{wc e ajms || Brats 330 | Power: PP3 9V battery {not included) g;‘"c?&sﬂ
95 71 35Box/MB2 £1.05 AC 188K 038 o Dimensions: 4.25in x 2.25in x 0.75in. -Tag— 1.
LM 1d58N 1.3% LA LB g 0
Eepecie d2 ol Bl Eleee Glew | jRflEe | GTETGRT T o | e
- AD12
207 122 77 Box/MB4 £3.40 | M2 318 | apisine? 120 BF117 050 | Buios 1.40
3 Bt
213 142 57 Box/MBs @i [dmt 1R |YET o # i§[W 22| SPEAKER GRILLES—BLACK
At116 w0 o044 I3, 1.9¢
NES: 020 | a1121 066 BF 154 c4 U204 160 N
BT APPROVED EQUIPMENT Agmg :»ﬁ AF124 0 029 | BF157 046 | BUZOS 140 A range of good quality black finish metal mesh speaker cabinet
Master Socket (flush) £2.90 ASLE0 28 | atZe - e | 3 || B pe) grilles with black rubber surround.
Master Socket (surtace} £2.15 .:ﬁg?)}s{m 3;5) af127 ¢ 50 o.:: a1y 042 140, .
gecondary guc:e( :flu;h) ! g:g dze Tk 11 S 1 Gl e QL3 || Eut 20 Robust construction—made from 1.1mm thick steel.
ocket [ g 6. 1 39 ae5 030 | BF 181 7 | BuYesA 2% . . &
Bﬁ'cg:lﬂ:? er ;elreiu ace 15p TEOL, §20 ::;'95 140 010 | gFigy :iz 8UYL98 i Available in five difterent sizes.
P A7Z03P 250 | aSv80 s 20 910 | pi1g3 oz | By 080
BT Cable 100 metres £12.00reel 147708F 250 | as21? 200 008 | Biigs oar | Bvi03 050 Grille itch 11mm x 11mm
Line Jack Cordwith plug £1.25 ALPAR e Ao 1% 910 | iy, o | eviza o) ille pitc! x
L Y 010
E“’;"?"s"?“ 'I“"- B £23.690 TAsplIA2 150 | ka2 103 ole | A oy | eniz oos | Diameter  orderCode Price
Pl "muuﬁ% 25: R 8t [IFIH X os | 812241 om | BV133 or 5in §0/027 €120
ue -~ T8AY2 150 038 | Br 740 018 8in. S0/028 £1.80
Soremoane S shles  smigd R e Soms  as
. 1 Al '
Conversion kit & wiring diag. £6.90 THaseoc e fAace e o e 330 | avier 23 L. e =
8 3 LS A\
TBAYSL2A 305 | BB1108 042 010 Hrgsg 934 | Byiuo ::
BOOKS ibans 14 |SeSc o oo | 81558 ok s o%
Data V. - ! 1t 50 Al 010 § g o = in—
wnpenBly Y g [mRTe  imAfEC oW e |82 R su | PIEZ0—3.25in— SUPER HORN
. LYELY 1 i ¥ 1
OataVolume2-asaboveC-Z  £10.75 [ (B0 130 3| b/ ol 260 | giooe o | Bvaicma oz | FLISHFLANGE EXPONENTIAL HORN
Data Volume 3 2N-2N6735 £10.20 jaz Z2agifs 020 el 0421l Byz27
Data Volume ¢ —2SA & on £13.50 g gl A 062 yaze) Size: 3.25in round
gioges ¥u:ume 1 510,75 L%rsu 332 ';L“ZE 81: :; EE;E Eg k 2:1?,, Impedance: 1000 chm at 1kH2
2 141 36 ! . s
B o e e = 1Bl | e rovertomn 4
N 1PCI 2060 125 ° .44 ] b .
:a %wLus tfggg UPC1356C2 300 4 :‘x ::é" g :g g 2;, =: :::: g : :;:;‘:ﬂ-"‘;’ frequency Response: 3kHz2-25kHz 1
1.C. LIN Volume 1 rgill | saresioc I FranT 012 0% | 6w 08| ayxs 1em Output SPL: 10048
. " i 108 auicxr e Aec SATLY | Bt 149 on Le | ED(E osal iz Weight: 62g
L.C.LIN Volume 2 £6.99  Frdomn pmmn | 66143 014 e B L2 b L) Oimensions: 85 x 85 x 74mm
Both Volumes £1300  Fupains v tare swaey | 561 o4 o0sa | B vy 0 32| MRS Order Code — AUD/KSN100SA
Ll 016
Thyristors A-Z £10.85  Jeonnrr t v tones |50 b 138 | yrver oa2f winl) PRICE-1+ £5.|
i AN TLOE L Y B16 045 | B v90 ¢ 80 g
Tansitors NN 80 166 99 (i, i3 i A i 10+ £4.50
Both Volumes £10.00 £6 . e [on? eir | Bmar 096} Myrans
12V RECHARGEABLE UNIT

Electronic Component Mail Order Company—Established 1972
SEND £1 for 100+ PAGE CATALOGUE INCLUDING DISCOUNT TICKETS
50p OFF £5+ORDER, £1 OFF £10+ORDER, £5 OFF £50+ORDER

tested and guaranteed. 245 x 75 x 75mm

10 x O size Ni-Cads (4Ah) encapsulated in a biack plastic case. tuse
holder. gives 12V output when fully charged. Ex-equipmem —fully

£6.99 plus £1.85 PAP plus 15%
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MAGENTA ELECTRONIGCS L

PROJECT KITS

Magenta supply Full Kits: Including PCB'’s (or Stripboard), Hardware, Components, and Cases

{unless stated). Please state Kit Reference Number, Kit Title, and Price, when ordering.

REPRINTS: If you do not have the issue of E.E. which includes the prqiect, you will need to
order the instruction reprint as an extra: 80p each. Reprints are also available separately—Send

£1 in stamps.
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B ormme  EEEES
EPROM ERASER Oct 88 £24.95 540
BREAKING GLASS ALARM Sept 88 £1251 542
AMSTRAD P10 Sept 88 £13.98 543
TIME SWITCH Aug 88 £1761 529
SPIKEATER July 88 £199 528
UNIVERSAL NICAD CHARGER July 88 £6.99 523
ISOLINK July 88 £2451 524
VIDEQ WIPER July 88 £33.59 526
HEAOLIGHT REMINDER June 88 £799 513
DOOR SENTINEL May 88 fara il 514
SUPER SOUND EFFECTS 515
GENERATOR May 88 £1299 512
CABLE & PIPE LOCATOR April 88 £15.35 503
STEREQ NOISE GATE April 88 £26.98 504
INDUCTIVE PROXIMITY DET. April 88 £8.63 LU
LOW FUEL ALERT April 88 £6.43 433
SEMICONDUCTOR TESTER Mar 88 £2351 481
LIE DETECTOR Mar 88 £1180 an
ENVELOPE SHAPER Mar 88 f1499 464
S0S ALERT Mar 88 £9.36
VARIABLE 25V-2A BENCH
POWER SUPPLY Feb 88 £49.73
CAR LAMP CHECKING SYST. Feb 88 £1.10 461
GAME TIMER Feb 88 f14.2 459
QUIZMASTER Jan 88 £18.96 455
TRANSISTOR CURVE TRACER {BBC) £14.98 453
AUDIO SIGNAL GENERATOR Dec 87 £1364 “
DUAL MAINS LIGHTS FLASHER Dec 87 f7098 2
ACCENTED BEAT METRONOME Nov 87 2095 450
ACOUSTIC PROBE Nov 87 a
{less bot & probe} £16.26 392
BBC SIDEWAYS RAM/ROM Nov 87 £2153
VIOEC CONTROLLER Oct 87 £29.14 394
TRANSTEST Oct 87 £3.70 7
AUTOMATIC PORCH LIGHT Dct 87 f12.17 386
CARAVAN FRIDGE ALERT Oct 87 £5.44 381
STATIC MONITOR Oct 87 £8.66 %2
ELECTRONIC MULTIMETER Sept 87 £46.96 363
NOISE GATE Sept 87 [72¥.] 364
PERSONAL STERED AMP Sept 87 f1an 358
BURST-FIRE MAINS CONTROLLER Sept 87 £1357 3%
SUPER SOUND AGAPTOR Aug 87 £38.39 34
3 BANO 1.6-30MHz RADIO Aug B7 £26.53 n7
BUCCANEER |.B. METAL DETECTOR inc. coils 4
and case, less handle and hardware July 87 £26 45 <rd
DIGITAL COUNTER/FREQ M ETER (10MHz) <l
inc.case July 87 £67.07 3n
MONOMIX July 87 £21.00
FERMOSTAT July87 £12.14 293
VISUAL GUITAR TUNER Jun 87 £22.99
MINt 01SCO LIGHT Jun 87 £1259 =2
WINDSCREEN WASHER WARNING May 87 £5.12
FRIOGE ALARM May 87 £9.88 23
EQUALIZER {IONISER) May 87 £1553
BULB UIFE EXTENGER April 87 {less case) £5.24 an
EXP. SPEECH RECOGNITION April 87 £20.38 278
ACTIVE 'R BURGLAR ALARM Mar 87 £35.65 270
VIOEO GUARC Feb 87 £8939 %3
CAR VOLTAGE MONITOR Feb 87 £12.58 262
SPECTRUM SPEECH SYNTH. {no ca|Feb 87 2092 55
SPECTRUM L0 PORT less case Feb 87 £9.44 242
STEPPING MOTOR BOOSTER {for abovelfeb 87 £5.45 23
STEPPING MOTOR MD200 Feb 87 £16.80 240
HANDS-OFF INTERCOM (per station) 237
inc. caseJan 87 £1049 ns
CAR ALARM Dec 86 f12.47
RANOOM NUMBER GENERATOR Dec 86 £15.72 205
BBC 16X SIOEWAYS RAM Dec 86 £1297 206
CAR FLASHER WARNING Nov 86 £9.37 207
200MHz DIG. FREQUENCY METER Nov 86 £62.98 209
10 WATT AUDIO AMPLIFIER Oct 86 £36.70 m
LIGHT RIDER LAPEL BADGE Oct 86 £1020 187
LIGHT RIDER 0ISCO VERSION f1a62 181
LIGHT RIDER 16 LED VERSION £13.64 149
SCRATCH BLANKER Sept 86 £55.83
INFRA-RED BEAM ALARM Sept 86 £28.35 124
FREEZER FAILURE ALARM Sept 86 £15.50 12
CAR TIMER Sept 86 872 18
BATTERY TESTER Aug 86 £119 13
TILT ALARM July 86 £7182 11
CARAVAN BATTERY MONITOR July 86 £17.17 108
SQUEEKIE CONTINUITY TESTER July 86 £352 106
ELECTRONIC SCARECROW July 86 £887 101

13333333838 1222 $11

PERCUSSION SYNTH June 86
PERSONAL RADIO June 86
WATCHDOG June 86
MINI STROBE May 86
PA AMPLIFIER May 86
STEREQ REVERB Apr 86
VERSATILE PSU Apr 86
FREELOADER Apr 86
BBC MIDI INTERFACE Mar 86
INTERVAL TIMER Mar 86
STEREO HI-FI PRE-AMP
MAINS TESTER & FUSE FINDER Mar 86
FUNCTION GENERATOR Feb 86
POWER SUPPLY FOR ABOVE
MUSICAL ODOR BELL Jan 86
DIGITAL CAPACITANCE METER Dec 85
SOLDERING IRON CONTROLLER Oct 85
R.IAA. PRE-AMP Sept 85
STEPPER MOTOR INTERFACE FOR THE BBC
COMPUTER less case Aug 85
1D35 STEPPER MOTOR EXTRA
OPTIONALPOWER SUPPLY PARTS
CONTINUITY TESTER July 85
AMSTRAD USER PORT July 85
ELECTRONIC DOORBELL June 85
GRAPHIC EQUALISER June 85
INSULATIDN TESTER Apr 85
GAMES TIMER Jan 85
SPECTRUM AMPLIFIER Jan 85
DOOR CHIME Dec 84
BBC MICRO AUDIO STORAGE SCOPE
INTERFACE Nov 84
PROXIMITY ALARM Nov 84
MAINS CABLE DETECTOR Oct 84
DRILL SPEED CONTROLLER Oct 84
GUITAR HEAD PHONE AMPLIFIER Sept 84
VARICAP AM RADIO May 84
EXPERIMENTAL POWER SUPPLY May 84
SIMPLE LOOP BURGLAR ALARM May 84
FUSE/DIODE CHECKER Apr 84
QUAS) STEREQ ADAPTOR Apr 84
SIGNAL TRACER Feb 84
BIOLOGICAL AMPLIFIER Jan 84
CONTINUITY TESTER Oec 83
CHILDREN'S DISCO LIGHTS Dec 83
NOVEL EGG TIMER Oec 83 inc. case
STORAGE ‘SCOPE INTERFACE FOR
BBC MICRDAug 83 less software
HIGH POWER INTERFACE BOARD
Aug 83 no case
USER PORT Y0 BOARD
less cable +plug
USER PORT CONTROL BOARD July 83
less cable+plug+case
MW PERSONAL RADIO less case,May 83
MOISTURE OETECTOR May 83
NOVELTY EGG TIMER April 83less case
BUZZ OFF March 83
PUSH BIKE ALARM Feb 83
ZX TAPE CONTROL Nov 82
2- WAY INTERCOM July 82 no case
REFLEX TESTER July 82
EGG TIMER June 82
CAR LED VOLTMETER less case. May 82
CAMERA OR FLASH GUN TRIGGER
Mar B2 less tripod bushes
SUSTAIN UNIT Oct B1
TAPE NDISE LIMITER Oct 81
HEADS ANOC TAILS GAME Oct 81
PHOTO FLASH SLAVE Oct 81
FUzz BOX Oct 81
0-12V POWER SUPPLY Sept 81
SOIL MOISTURE INGICATOR E.E. May 81
GUITAR PRACTICE AMPLIFIER Nov 80
SOUND TO LIGHT Nov 80 3 channel
SPRING LINE REVERB UNIT Jan 80
UNIBOARD BURGLAR ALARM Dec 73
DARKROOM TIMER July 79
MICROCHIME OOORBELL Feb 79
SOUND TO LIGHT Sept 78
IN SITU TRANSISTOR TESTOR Jun 78
WEIRD SOUND EFFECTS GEN Mar 78
ELECTRONIC OICE Mar 77

PRICE

£30.43
s

324
£13.5%

TOP KITS

MOSFET VARIABLE BENCH
25V 2.5A POWER SUPPLY

A superb design giving 0-25V and 0-2.5A. Twin parn
meters indicate \}goltage and Current. Voltage is va
able from zero to 25V.

Current-Limit control allows Constant Current char
ing of NICAD batteries, and protects circuits from ove
load. A Toroidal transformer MOSFET power outp
device, and Quad op-amp IC design give excellient pe
formance.

OUR KIT REF. 769 £49.73

COMPONENTS, KITS, BOOKS, TOOLS,

MOTORS, GEARS, PULLEYS, OPTICAL

FIBRES, ROBOTICS, AND MUCH MUCH
MORE-IN OUR

NEW CATALOGUE £1.00

MOTOR-
GEARBOX ASSEMBLIES

Miniature gearboxes
complete with quality
electric motor. Variable
ratios by fitting 1to 6
gears. 1.5-4.5v, 3-2200
rpm. Long 3mm shaft.
Ideal for robots and
buggies.

SMALL (MGS) £3.49 LARGE (MGL) £3.98

ADVENTURES
WITH ELECTRONICS

An easy to follow book suitable for all OPTICAL
ages. No soldering, uses an S DEC FIBRES
breadboard. Lots of clear diagrams
and instructions to build 16 projects. TRIAL

t pack includes S DEC and PACK OF

o
all c;mponems for the projects. 10

i MAGENTA ELECTRONICS LTD.
SHOP NOW OPEN-CALLERS WELCOME PRICES INCLUDE VAT.

558

EE69, 135 HUNTER STREET,
BURTON-ON-TRENT,
STAFFS. DE14 2ST.

0283 65435, Mon-Fri 9-5
Access/Barclaycard {Visa) by
phone or post.

24 hr Answerphone for credit
card orders.

Our prices include VAT

ADD £1 P&P TO ALL ORDERS.

SAE ALL ENQUIRIES.

OFFICIAL ORDERS WELCOME
OVERSEAS: Payment must be

sterling.

IRISH REPUBLIC and BFPO. UK

PRICES.

EUROPE: UK PRICES plus 10%.
ELSEWHERE: write for quote
SHOP HOURS: 9-5 MON-FRI.

LEGO Technic Sets

TEACHERS WE ARE STOCKISTS OF METRES.
THE WHOLE RANGE CONTACT_US Nine
FOR BROCHURES. X

ITIVE PRICES AND QUICK DELIVERIES ast;g 2:‘1

STEPPING MOTORS 12 & data.
VOLT

£1.99

« ) 48 STEPS | 200 STEPS
. {D35 | MD200
£14.50 1 £16.80
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0283 65435
FROM MAGENTA

A SELECTION OF OUR BEST PROJECTKITS

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 getexcellent 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 444 £19.58

)

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:

£41.55
OURKIT
REF 493

.

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.

OURKIT REF 718 £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. |deal for AF
and RF measurements, Amateur
and C.B. frequencies.

KIT REF 563 £62.98

Shn o

Digital
Frequancy Meter

-

E ]
o b i Lo (R AL
- - -

‘EQUALISER' IONISER

par-
l -mwm’

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 707 £15.53

SUPER SOUND-
-EFFECTS GENERATOR

A wide range SN76477 sound effects
board giving: Bird Chirps, Sirens, Heli-
copters, Explosions, Phaser Guns,
Steam Train sounds, and more. Sup-
plied without a case.

KIT REF 781 £12.99
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ELECTRONICS
TEACH-liM 2%

' &-{h a
VAL Je s K
A

TEACH-IN 88/89 BOOK
£2.45

PRIORITY ORDER FORM

A complete City and Guilds
Certificate Course for 726/303
Introductory Microprocessors

Written by Mike Tooley B.A. this course can lead
successful readers to a City and Guilds Certificate.
Everything you need to know is included—even
Pre-test papers, etc. Make sure of your copy, send
in the priority order form with your payment now.

Send to Direct Book Service, 33 Gravel Hill, Merley,
Wimborne, Dorset BH21 1RW.

IS = B o B = = ol
TEACH-IN 88/89—-INTRODUCING
MICROPROCESSORS,

PRIORITY ORDER FORM

NAME
ADDRESS

Please send me a copy of Teach-In 88/89—Introducing
Microprocessors as soon as it is published (Oct. 28 1988).
| enclose cheque/PO £ sterling only) for £....................... |
(overseas readers add £1 postage).

I
|
I
|
I
I
I
I
|
|
I
I
|



GIANT SOLAR CELLS

NOW IN STOCK these giant size solar panels

| 12 x 12in will deliver 12 volts 200mA in
bright sunlight and 11.5 volts 60mA on a
typical British summer day (dull and over-
cast). HUNDREDS OF USES in the car or
caravan, e.g. Charging NiCads, powering
low voltage circuits where mains or battery
supplies are inconvenient or coupled to a
| lead acid battery and a simple inverter you
could build yourself a self contained mains
supply for low power appliances. Stock No.
303 1‘45. £14.50 {plus £1.75 for p&p on total
oraer).

*Zero Voltage SwitchmF. No radio interfer-
ence problems *2.5KV [nput to Output Iso-
fation: No risk of damage to your computer
or driver circuits. *4KV Terminals to Heat-
sink Isolation: Simply boit onto a heatsink.
*3V to 32V Input Voltage: easily interfaced
1o TTl or CMOS Logic. *24V to 240V rms
Load Voitage: Allowing mains loads to be
switched. *Built in Snubber Network: Ena-
bling switching of inductive loads. *10A
Maximum Current: 4A with no heatsink fit-
ted at 40deg C.

CD240/10 £2.25

ELECTRONIC GUARD DOG KIT

the best deterrents
to a burglar is a guard
dog and this new kit provides the barking without
the bite! The kit when assembled can be connect-
ed to a doorbell, pressure mat or any other
intruder detector and will produce arandom senes
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 a mains supply, intruder detector and a
little time. The even includes 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 circuitry to produce a random sernes of
barks giving a more realistic effect.

XK125 Complete kit of parts
DISCO LIGHTING KITS

DL1000K - This value-for-money 4-way chaser
features bi-directional seq and i

1kW per channel ... o £99.25
DLZ1000K - A lower cost uni-directional version
of the above. Zero swilching to reduce
INterference. ..o reenncrenee i e £10.80
DLA/1 {for DL & DLZ1000K) Optional opto input
allowing audio ‘beat’/light response .... 77p
DL300OK - 3-channel sound to hight kit features
zero voltage switching, automatic level control
and built-in microphone. 1kW per channel £15.60

The DLBOOOK s an B-way sequencer kit with built
in opto-isolated sound to light input which comes
complete with a pre-programmed EPROM con-
talning EIGHTY - YES 80| different sequences
including standard flashing and chase routines.
The KIT inctudes full instructions and all compon-
ents (even the PCB :onnectors) and requires only
a box and a contro! 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
channel. And the best thing about it 1s the price.

onv£31.50

£24.00

TEN EXCITING PROJECTS
FOR BEGINNERS

This Kit has been specially designed for the beginner
and contains 8 SOLDERLESS BREAOBOARD, COM-
PONENTS, and a BOOKLET with instructions to
enable the absolute novice to build TEN fascinating
projects including a light operated switch, intercom,
burglar alarm, and electronic lock. Each project
includes a circuit diagram, description of operation
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 £15.00

SOLID STATE RELAY BARGAIN

50p* & SAE
for CATALOGUE

ORDERS: RING (01) 567 8910 — 24 HRS.

VERSATILE REMOTE
CONTROL KIT

This kit Includes
all components
{+ transformer)
to 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 to switch up to 16 items of
equipment on or off remotely. The outputs
may be latched (to the last received code) or
momentary {on during transmission) by spe-
cifying the decoder IC and a 15V stabilised
supply is available to power external 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. transformer)

£16.30
MK18 Transmitter.... £7.50
MKS 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 to 300W of 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 for TD300K £2.95
LD 300K Light Dimmer £4.75

W& POWER STROBE KIT
“ Designed to produce a
\.\ / high in(ensitr light pulse
! at a variable frequency of
/ 1 to 15Hz this kit also
l q includes circuitry to trig-
I ger the light from an ex-
ternal voltage source (eg. a loudspeaker) via
an opto isolator. Instructions are also sup-
plied on modifying the unit for manuat
g?ering, as a slave flash in photographic
pplications or as a warning beacon in
securitv applications. The kit includes a high
quality pcb, components, connectors, 5Ws
strobe tube and full assembly instructions.
Supply: 240V ac. Size: 80 x 50 x 45.
XK124 STROBOSCOPE KIT £13.75

N HIGH SECURITY LOCK KIT

Designed for use with our lock
mechanism (701 150] this kot will
operate from a 3V to 15V supply
drawing a standtry current of onty
50pA. There are over 5000 possi-
bie 4-thgnt combinations and the sequence can be aasily changed
To make things aven more ditficult for an unsuthorrsed user an
alarm can be sounded after 3 1o 9 incorrect entries— selectable by
means of 8 link. The atarm can sound for @ ftew seconds to over 3
minutes dunng whch tima the keyboard is disabled preventing
turther entnes A latched or momentary output is avadable making
the unit ideal for door locks, burglar alacms, car immobslisers, etc.
A membrane keyboard or pushbutton switches may be used and a
beep sounds when 8 key is depressed Kit includes twgh qualy
PCB. all components. connectors, hgh powst prezo buzzer and tull
assembly and user mstructions.

XK121 Locx KT

350 118  Set of Xeyhoard Switches
T01 150  Electric Lock Mechanism

12 voht

£15.95
£4.00

£€16.50

PROPORTIONAL TEMPERATURE
CONTROLLER KIT

Uses *'burst fire’ tech-
nique t0 maintain tem-
perature to within
0.5°C. Ideal for photog-
raphy, incubators,

w wine-making. etc. Max.
load 3kw {240V ac) Temp. range up to 90°C. Size:
7x4x2.5cms.
MK4

£7.80

o
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Good quality tools selected to offer outstanding
value for money.

650 004 6in minl. Snipe Nose Pliers. Serrated
jaws 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. £€1.60
TOOL KIT — Comains: side cutters, snipe nose
piiers, wire strippers, flat blade screwdriver, phil-
lips screwdriver in black textured, reinforced and
padded case which when opened out measures
240x205mm £6.80

—

6850 007 Self-adjustable automanc wire stripper
with built-in cable cutter. £3.95
650 012 Watchmakers Screwdnver Set.
1.0/1.4/2.0/2.4/3.0/3.8mm £1.75
650 019 Set of 4 Stanless Steel Tweezers.
Straight nosed, stralght noosed-reverse action,
bent nosed, flat nosed. 110mm long. £3.65
650 502 Reliant 9-12V dc Dnili. £6.

650 500 Titan 12V dc Drill.
850 570 Saturn Mains Orill. o
WE ALSO STOCK ANTEX IRONS AND

ACCESSORIES

LOGIC PROBE

me
o S it

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

T

Working voliage 4-16V dc
input Impedance ™M
Max. i/p frequency 20MHz

Powaerful cordless iron complete with table-top/
wall-mounting charging bracket. Reaches solder-

ing p n 10 . Includes lamp
which lights when soldering. Comes with mains
charging wunit and 12V car battery
adaptor.

pe. offer £15.95

HELPING HANOS

Magpnifier and croco-
dile ciips on ball and
socket joints mount-
ed on a heavy base.
Ideal for holding and
inspecting PCBs dur-

ing soldering, fault
finding, etc.
(650 035) £3.95

BARGAIN
COMPONENT
PACKS

Refill those empty component drawers at a fraction of
the normal price and don’t be caught without that odd <~
resistor or capacitor to complete your project All @
components supplied are full specification and not
seconds or surplus stock.
PACK A: 650x0.25W resistors 47R to 10M £4.25
PACK B: 60xElectrolytics 1uF-1000uF £325
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 Smm £1.75
. PACK G: 25xGreen LEDs 5mm £2.00
PACK H: 30x5mm LEDs—red, green, yellow £2.50
PACK J: 50x1N4148 Si. diodes £1,00
40xNPN/PNP transistors BC182/212 Genaf”/‘g/

Purpose

100/0 OFF when you buy ALL 10 PACKS

" _SUPER-SENSITIVE FM

LOW COST MULTIMETER

J

=)

MICROBUG
~,
< N

Highly sensitive FM transmitter measuring
only 45x25x15mm, including the built-in
microphone. Frequency 88-100MHz ena-
bling reception on a standard domestic FM
radio. Range approximately 300m
depending on terrain. Powered by 8V PP3
(7mA). Its small size and highly sensitive
electret microphone makes it ideal for sur-
veillance, baby alarm, etc.

INTRODUCTORY PRICE £5.50

A versatile meter with 19 ranges inciuding 10A DC
& BATTERY TEST. Case is tilted for easy reading.
Supplied complete with batteries, test leads and a
manual. Ideal meter for the beginner. Input
impedance 20K ohm per volt. AC Volts:
0-10-25-1000V §%. DC 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
AA-1.5VCE&D
Protection: Fuse
Dimensions: 154 x 77 x
43mm

405 103 £8.62

SOLAR POWERED NICAD CHARGER

Takes up to 4 x AA size.
Charges 2 batteries in 4-6
hrs.depending on strength
of sunlight. ideal for
baating, caravanning,
modetlers, etc. £6.50

ELECTRONIC
WEIGHING SCALES

This kit contains a
Single Chip Micro-
processor, PCB,
displays and alt 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 10 rotate when a weight is placed onto the
scales, interrupting two infra-red beams. The
processor counts the number of teeth 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 of the toothed
wheel could also be used. Other uses include
up/down counters. A Jow cost digital ruler could be
made by using 8 wheel with the correct tooth to
diameter ratio. ES) £6.50

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 8—5pm
SATURDAY 10—4pm

ORDERING INFORMATION:

ALL PRICES EXCLUDE VAT

FREE P&P on orders over £20 (UK only), otherwise add
E 75@ + VAT. Overseas P&P: Europe £2.75. Elsewhere
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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Editorial Offices
EVERYDAY ELECTRONICS EDITORIAL,

Fax: (0202) 841692

6 CHURCH STREET, WIMBORNE,
DORSET BH21 1JH
‘Phone: Wimborne (0202) 881749

‘ INCORPORATING ELECTRONICS MONTHLY

The Magazine for Electronic & Computer Projects

VOL.17No.10 October ‘88

ee notes on Readers’ Enquiries below-——we
regret that lengthy technical enquiries cannot be
! answaered over the telephone

Advertisement Offices

EVERYDAY ELECTRONICS ADVERTISEMENTS
4 NEASDEN AVE., CLACTON-ON-SEA, ESSEX
C0O16 7HG. Clacton (0255) 436471

PACE

IT IS at this time of the year when the pace of the electronics hobby
picks up again. Schools and colleges go back and eveyone starts to get

down to study or project building in earnest following the summer

holidays. Once again we have some excellent projects in this issue, we

also have Part One of Introducing Digital Electronics plus the introduc-

tory booklet for the course.

In addition to these you will find a priority order form for the Teach-
In 88/89 book ““Introducing Microprocessors’ which will be available in
early November. Next month you will also get the free 100-page Green-
weld catalogue banded to your issue of EE—that’s worth £1 so don’t
miss it.

NEW HOBBY

Although EE has been going for seventeen years now-and we have a
number of readers who have bought the magazine from the very first
issue—to many, electronics is a new hobby. Any new hobby demands a
learning process and perhaps one of the fascinations of electronics is
that you never stop learning. The hobby is one that moves with the
times-indeed technology is often the very reason for changes in our
lives.

It is not now possible to think of a world without electronics or to
think that electronics will ever be replaced. We, therefore, are part of
one of the biggest industries in the world. Although hobbyists, and
those who keep us supplied with components, are a very small section of
the industry, it is an important section as many hobbyists are the engin-
eers of the future. It is pleasing to find a number of large companies that
believe in catering for the small buyer and who actively look after the

interests of our hobby.

In a couple of months we will start a special promotion in EE with just
such a company-watch out for full details next month.

//

-

SUBSCRIPTIONS

Annual subscriptions for delivery direct to
any address in the UK: £14.50. Overseas:
£17.50 {£34 airmail). Cheques or bank drafts {in

Everyday Electronics, October 1988

£ 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 Eiectron-
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,
May, Nov. 87, March & April 88.)

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.

Editor MIKE KENWARD
Secretary PAMELA BROWN
Deputy Editor

DAVID BARRINGTON
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
must be accompanied by a stamped
self-addressed envelope or a self-
addressed envelope and inter-
national reply coupons.

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

COMPONENT SUPPLIES

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

EPROM ERASER

MARK STUART

Safe, low-cost unit capable of erasing up to four
EPROM'’s simultaneously in less than twenty minutes.
Could also be used to drive some fluorescent tubes

from 12V supply.

ANY projects have been published in
Mthe last few years for EPROM pro-
grammers. These have been
designed for use with various different com-
puters, and each one has had particular fea-
tures such as speed of programming, simple
hardware, elaborate software, ability to pro-
gram a wide range of i.c.’s etc. In each case,
it has been assumed that a source of blank
EPROMS was available, and yet, a good
EPROM ERASER project has been elusive.
To redress the balance, this article
describes an EPROM eraser which should
cover most needs. It is capable of erasing up
to four EPROMS at once in less than 20
minutes. It operates from 12 volts d.c. and
was designed specifically for use in schools
where mains voltages are not allowed—it is
ultra-safe. The advantages go further than
this, however, because the use of a high
frequency inverter circuit results in longer
lamp life and higher efficiency.

WHAT IS AN EPROM

The letters EPROM stand for Eraseable/
Programmable Read Only Memory. The fact
that these are Read-Only Memories means
that the computer in which they are used
cannot store information in them, but can
only read from them. In practice EPROMS
are used to hold permanent information such
as the computer “operating system” that
enables it to read the keyboard and print on
the screen before other programs are loaded.
In the case of the BBC computer, sockets are
available to enable EPROMS to be fitted
which contain special programs.

EPROMS are supplied “blank” by the
manufacturers and are programmed by
applying the information to be stored along
with a pulse of 12.5, 21 or 25 volts depending
upon the type. There are various ways of
applying the information and the voltage
pulses so that faster programming can take
place. This is probably why so many people
have been attracted to the design of EPROM
programming hardware and, more particu-
lary, software.

During programming, each data “bit” is
set to a 0 or 1 by trapping (or not) a tiny
amount of electrical charge in the gate region
of a field effect tramsistor (f.e.t). The
trapped charge cannot escape because it is
completely surrounded with insulating sili-
con dioxide.

562

ERASING

To erase the EPROM is necessary to re-
move the trapped charge. This cannot be
done by applying voltages to the pins, or by
any other direct electrical method. It is
achieved instead by making the silicon diox-
ide act like a photo conductive cell. Applying
ultra-violet radiation of the correct (short-
wave) type directly to the surface of the sili-
con chip causes the silicon dioide to become
very slightly conductive, so allowing the
trapped charge to leak away. This, of course,
is the reason for the familiar “window” in the
middle of EPROMS which allows the ultra-
violet radiation to penetrate to the surface of
the silicon.

little, if any, effect. A fully erased EPROM
has all its bits set to “1”* and so will read FF
or 225 when in circuit. This seems ‘‘upside
down®, but has little practical significance.

CIRCUIT

The circuit. diagram is shown in Fig. 1. A
single transistor is used in a self-oscillating
circuit to produce 120 volts peak to peak at
25kHz. The tube is driven from this high
voltage via the current limiting inductor L1.
An incoming 12V d.c. supply passes via D1,
which protects against reverse polarity, and
on to decoupling capacitor C4.

The current consumed by the circuit is just
under 400mA so only a modest power supply
is required. As the circuit draws current in
large pulses at 25kHz the value of C4 needs
to be quite large to maintain a clean supply
rail. The important part of the circuit is T1,
this is a tuned transformer with a step-up
ratio of just under 6 to 1. The primary
winding is of 9 turns and is connected

+ N

14—

5]
TNLOOt

- C 1 TiPt2Y

= 22n c St
28ty b
dec. gt
33K b

N ]

-+
3 C4
1 =.70s 2y
c3 R3
12n 8k2
100vd c

Y

Fig. 1. Complete circuit diagram for the EPROM Eraser.

The special short-wave ultra-violet radi-
ation which (for the technically minded) has
a wavelength of 2537 Angstrom units, is pro-
duced by a special type of tube, similar to a
flourescent lighting tube, but without the
white flourescent coating. The tube has a
combination of mercury vapour and inert gas
filling, and is made from a special “glass”
that allows short-wave ultra-violet to pass.
Ordinary tubes, and those used to expose
photo-resist in printed circuit boards have

between the supply and the collector of TR1.
The secondary winding of 52 turns is wound
on from the primary for convenience and is
tuned by C2 to 25kHz. TR1 is made to oscil-
late by means of positive feedback supplied
from the winding on T1 via C3, R3, and R2.
Resistor R1 supplies a small base current to
start the oscillator at switch-on.

The short-wave ultra-violet radiation from
the tube is harmful. To prevent possible ex-
posure whilst changing EPROMS a simple

Everyday Electronics, October 1988



interlock circuit is provided by a reed switch
(S1) and a magnet. Only when the EPROM
tray is slid into position can a magnet get
close to the reed switch and close it. At first
it was thought ideal to put the reed switch in
the 12V supply line. The high initial surge
current needed to charge C4 rules out this
approach, however, because reed switches
are unable to handle large currents and the
switch would soon fail. By fitting the reed
switch in series with the base of TRI it is
possible to switch the circuit on and off by
means of a current in the region of ImA.

This type of oscillator circuit is simple and
reliable provided the correct values are used
for all of the components. The values of C3
and R3 are particularly important as they
determine the correct level of base drive for
TRI1. Over, or under driving TR1 results in
reduced efficiency.

INDUCTOR

As mentioned before, the output from T1
is almost a sine wave of 120 volts peak to
peak. This cannot be directly connected to
the tube because of the nature of all gas
discharge lamps. At low voltage the gas in-
side is not conductive and the tube behaves
like an open circuit. At higher voltages the
gas and vapour in the tube become ionised
and the tube becomes a good conductor—so
good that it will draw excessive current and
destroy itself unless the current is limited by
some external means. In this circuit the same
principle is adopted as that used in domestic
flourescent lights—a series connected induc-
tor—or choke.

It is easier to use a series resistor instead of
a choke, but the power loss in a resistor
would be very high. At 25kHz a suitable
inductor can be very small and simple to
wind, so offering an easy, efficient means of
current limiting.

The final component in the circuit, C1, is a
very important one. In order to get the tube
to “strike” it is necessary to apply a high
voltage across the ends, and to heat the fila-
ments at each end of the tube. The filaments
(which are connected between the two pins
at each end) are heated by a current passing
from L1 via the filament AB, through C1 and
then via filament CD back to T1.

At 25kHz the impendance of C1 is a few
hundred ohms, and so it passes current
reasonably well, however this is helped
further by the fact that C1 and L1 together
form a series tuned circuit that resonates
close to 25kHz. The effect of this is to sub-
stantially increase the filament current and at
the same time step up the peak voltage
applied to the tube. As soon as the filaments
are hot, the tube strikes, the voltage across it
falls to around 20 volts r.m.s, and the res-
onant effect of L1 and C1 is damped by the
effective resistance of the conducting tube.
The current in C1 now becomes insignificant
and all the power from L2 is delivered to the
tube. This type of starting circuit is known as
“‘semi-resonant start” and is employed on
the more expensive types of domestic light
fittings.

CONSTRUCTION

A lot of attention was paid to the “mech-
anical” aspects of the design to ensure a very
high level of safety. It is reccommended that
the case and type of construction used is
followed closely as a substantial amount of
care has been taken to get this right.

The construction can be divided into two
parts. One is the assembly of the printed
circuit board and the tube into the “top” part
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of the case. The other is the mechanical slide
arrangement which is fitted inside the *‘bot-
tom” of the case. Those who recognise the
type of case will appreciate that it is being
used upside down in this application.

The details of construction of the slide
arrangement which is built on the case lid are
shown in Fig. 2 The material used in the
prototype was 1.6mm thick printed circuit
board material, but any type of insulating
board is suitable, such as Paxolin, s.r.b.f. or
s.r.b.p. material. Begin by cutting strips as
shown in Fig. 2. These are cut slightly
shorter than the case lid so that they clear the
internal p.c.b. guides moulded into the case.

CASE FIT LAYER OF

LD MASK ING TAPE
150 X 16 BEWEEN PIECES
,

o

Mol T Mol

150 X 12

e - 90~

o MAGNET =
O, e

| suoer i 158

:: 180X L8 ::
o by

O

ALL DIMS IN mm

Fig. 2. Suggested method of slide
construction.

Next cut a piece 180mm longxX48mm wide
for the slider which will carry the EPROMs
and the magnet to operate the interlock reed
switch S1.

The long edges of the slider and the inside
edges of the two 150X 12mm pieces should be
smoothed with fine abrasive paper to ensure
a smooth sliding action when assembly is
complete. At this stage the slides should be
fitted to the inside of the case lid. This is best
done by fitting one side first, and then using
the 180x48mm slider as a spacing guide to
position the strips on the other side. A layer
of masking tape or similar material between
the two strips on each side will ensure ade-

COMPONENTS

Resistors
R1 33k
R2 47
R3 8k2 a

All YaW carbon film  See page 594

Capacitors
Cc1 22n 250V d.c. polyester
C2 47n 250V d.c. polyester
C3 12n 100V d.c. polyester
ca 470u radial elec. 16V

Semiconductors
D1 1N4001
TR1  TIP121 Darlington power
transistor
Miscellaneous
T Transformer core+28
s.w.g. wire
L1 Choke core+32 s.w.g.
wire

(L1 and T1 are available as a pack
of cores, formers, and wire from
Magenta)

Printed circuit board available
from the EE PCB Service, order
code EE620; material for slides,
slider, and tube mount; nuts and
screws 7xXM3 screws nuts and
washers; 2xM3x25mm Nylon
screws with nuts and washers;
wire; glass reed switch; magnet;
two 2-way terminal blocks to fit
tube; tube, 6in. 4W short-wave
U.V.; conductive foam; case;
wooden block.

Approx. cost
Guidance only

£25
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quate clearance for the slider to move easily.

To ease assembly it is useful to fit the

whole thing together using strips of double- i

sided adhesive tape. The fixing holes can 1 N o e N\ 4 1
. &

then be drilled whilst everything is in place, t G t 5
’T
—VFOAM ;?I;i’ — @ L’ =
=
=

CASE LID SUD\ER

Three sets of M3 screws, nuts and washers

are sufficient to fix the slides permanently in j [

thus their correct alignment is ensured.
TUBE

position. Take care to position these as
shown in Fig. 2 away from where the tube
mounting boards are to be fitted. H\

TUBE MOUNTING - ~
The next step in assembly is to make and PAXOLIN SHEET PRINTED CIRCUIT BOARD

fit the boards which hold the tube. Two :

boards are used as shown in Fig. 3, one at

each end, fitted into the internal case slots.

At one end, the board is the printed circuit X

(which should not have any components fit- ™y

ted at this stage). The board at the other end B i i L0~
is a plain piece of Paxolin or other insulating T eut our '°I
I

AW

e
Va

is easier to make if the printed circuit board
is used as a template. A rectangular cut-out \
in the plain board is also required, for the
EPROMS to slide under, and a small notch [
must be cut in one corner to allow the two
wires from the end of the tube to pass.

Check that the tube fits correctly and that ALL DIMS IN mm
the lid can be fitted (minus the slider). The =
tube mountings are held in place by the lid .
and two pieces of foam rubber stuck to the Fig. 3. Suggested arrangement for mounting the tube inside the plastic case.
slides in the correct position will hold the
tube mountings more firmly, and stop
rattles.

The final cutting job is to make a rectangu-
lar cut-out in the end of the case for the slider
to pass through. This should be

board which is cut to the same size and has a
matching hole 16mm in diameter. This piece Ve .
, ( > &

50mmx22mm as shown in Fig. 4. To protect — . o .. e
the case and simplify marking-out, the case | : 1!

end should be covered with masking tape. 1

The cut-out can then be made, and filed ‘(P =

smooth before removing the masking tape. Y

A small hole is needed at the other end of <L MIATREEF
the case to allow the power supply wires to
pass through to the board. A 4mm diameter
hole is adequate, positioned as shown in Fig.
4. Finally check the whole assembly with the
tube and slider in position and make any
adjustments necessary before moving to the

{Fite336}

ALL IMMS N mm

next stage.
_Thcj circuit board and tube mounted Fig. 4. Dimensions, cutting and drilling details for the ends of the case. Note
inside the case. that the slider cutout is the opposite end to the p.c.b.

COIL ASSEMBLY

This type of inverter circuit is very depen-
dent upon correct coil construction, and so
every care should be taken at this stage. The
choke L1 is wound from 32 s.w.g. enam-
melled copper wire on a single or multi-sec-
tion coil former. 145 turns are required and
are easily accomodated within the 18mm dia-
meter ferrite pot cores specified.

Winding is simplified by using a “man-
drel” which fits inside the coil former and
allows it to be held easily. A ball-point pen
case was found to be ideal when winding the
prototype coils.

Wind the choke by building up the wire
evenly across the former. There is no need to
wind the coil in layers—in fact this is practi-
cally impossible by hand. All that is needed
is an even spread of wire across the former.
The start and finish of the winding must be
brought out through the same gap in the
ferrite core. A layer of insulation or masking
tape over the completed coil will keep every-
thing in place. Fit the two core halves around
the coil, making sure that nothing is trapped
between them and fix them together with a
layer of type.
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Next wind the step-up transformer T1.
The main winding is made from 28 s.w.g.
enamelled wire. Fig. 5 shows the winding in
detail. Before begining, cut some lengths of
masking tape the same width as the coil for-
mer sections and 10cm long. Start winding
from the edge of the former with terminal
number 1 and wind a single layer of nine
turns. Cover this winding with a layer of tape
and bring out a 'loop for about 80 cms
through the same slot in the former as the
start. Fit a second layer of tape, loop the
wire back into the former and continue
winding in the same direction until a further
52 turns have been added. If the specified
two section former is used, wind 20 turns in
the first section, and 32 in the second sec-
tion. Tape over both sections and leave
approximately 80mm of wire free at the end-
—this is terminal number 3.

FEEDBACK WINDING

The feedback winding is made from 1/0.6
or 7/0.2 insulated connecting wire wound as
shown in Fig. 5b. The position of the winding
is not important, but the vital thing is to get
the direction right, and to label the ends
correctly. The black dots next to wires 1 and
4 on the circuit diagram indicate the starts of
each winding. Provided the windings are
then made in the same direction everything
else should follow automatically.

Secure the feedback winding with tape and
fit the two halves of the 25Smm pot core as-
semblies. As with the choke, ensure that the
two halves are in close contact with nothing
trapped between them, and that all five coil
connections are brought out through the
same gap in the cores. Tape the two halves
together and prepare the three enamelled
wire leads for assembly to the board.

Fig. 5. Step-up transformer T1 winding details.

Close-up of the circuit board showing the reed switch S1 mounted on the front
edge of the board. This board is available through the EE PCB Service, code

EE620.

The type of enamel used on the wire is a
self-fluxing solderable type, but it can still
take some time to melt away and allow the
wire to be tinned. In case of difficulty, draw-
ing the wire through a small folded piece of
fine abrasive paper works wonders and strips
the enamel very easily. Note that connection
number 2 is in the form of two wires, which
should be twisted together after tinning. Fit a
short length of insulating sleeving over each
of the three leads, and the coil is ready for
fitting to the board.

CONTINUE
WINDING~_ ]

1—2= 9 TURNS
2—3= 52 TURNS \
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P.C.B. ASSEMBLY

There are very few components on the
board, and assembly is simple. Refer to Fig.
6 for the component layout, and to Fig. 7 for
the track pattern. Diode D1, and capacitor
C4 are the only polarity conscious parts, so
take care when fitting these. The wires to the
power supply should be fitted to the rear of
the board, as should the two tube wires
which connect to the near end of the tube. A
length of twin cable 220mm long to reach to
the opposite end of the tube should be fitted

The completed circuit board, with the u.v. tube,
prior to sliding it into the case side runners.
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52
3\
mr\

0—-—‘

o EQ

Eraser p.c.b.

Fig. 6. Printed circuit board component layout. The
centre of the board is cut out to take the u.v. tube.

Fig. 7. Full size copper foil master pattern for the EPROM

on the component side. The power transistor
TR1 is mounted on the board by means of an
M3 fixing screw through the tab. This
mounting also provides the collector connec-
tion, so do not use an insulating set. The
actual collector lead—the centre one—can be
removed from the transistor or bent out of
the way.

The reed switch, which is mounted directly
to the board, must have it’s leads bent at 90°
This must be done very carefully, as it is easy
to fracture the glass envelope. The best
method is to support each lead with a pair of
pliers between the envelope and the point
where the bend is made, then use another
pair of pliers to make the actual bend.

The connections to L1 can be made either
way round, but the five connections to T1
must be made exactly as shown. To make
this easy the board has been marked on the
track pattern with the corresponding wire
numbers. The two coils are fixed to the
board using M3xX25mm nylon screws. Metal
screws must not be used because current will
be induced into them, and there will be con-
siderable circuit losses. Metal nuts and
washers can be used, as these are outside the
cores.

The connections to the tube are made by
means of two-way 90° p.c.b. terminal blocks.
The wires are soldered onto these and the
joints sleeved with 25mm lengths of close
fitting p.v.c. sleeving. The terminals fit per-
fectly onto the tube pins and can be held
firmly in place by gently tightening the
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screws.' The tube can be fitted either way
round.

TESTING

As there are no adjustments to make it is
likely that the circuit will work first time, and
all will be well. The most likely source of
trouble is T1 and its connections, which can
easily be mixed up. The circuit board can be
tested before the tube is fitted to check the
functioning of the oscillator. Tape the mag-
net to the reed switch and apply 12 volts. The

current should be around 50mA, and a meter
set to a.c. volts should read approximately
40V (which corresponds to 120V peak-to-
peak) across C2.

If all is well so far, fit the tube, assemble
the whole unit and attach the magnet to the
slider so that it is directly under the reed
switch when it is pushed fully home. Remove
the slider and connect a 12V supply via a
meter set to read 0 to 1 amp. Push the slider
into place and the current should rise to
approximately 350mA, fluctuating slightly as
the tube strikes. To check correct operation,
the tube can be viewed briefly through a
piece of glass. The short-wave ultra-violet
radiation is harmful to skin and eyes, and so
direct exposure should be avoided.

Once correct operation has been obtained,
assembly should be completed by fitting a small
block of wood or other opaque insulating
material to the slider so that it completely closes
the case cut-out when the slider is in position.
This, along with the reed switch ensures that it
is impossible to view the tube, even by peering
into the slot. A piece of black anti-static foam
attached to the slider over its centre 100mm is
ideal for holding the EPROMS whilst erasing.

OPERATION

With a tube of this type running at full
power it is normal to allow 20 minutes to
erase EPROMS at 25mm from the tube. In
this eraser the distance is slightly shorter,
and the tube is slightly under-run, so the time
should be about the same. With a new tube
faster erase times are possible.

To test the operation, put a programmed
EPROM into the eraser, and check it at two
minute intervals. Once the EPROM is
erased. (All locations read FF) record the
time and then erase further for three times as
long again. This ensures full erasure in all
circumstances.

The level of radiation along the tube is not
uniform and falls off towards each end. It
may be possible to erase 4, 5 or 6 EPROMS
in a row depending on the condition of the
tube. A few tests will soon show the practical
limits.

SAFETY

As already stated, safety was a major fac-
tor in this design. The highest voltage pre-
sent at any time is 60V (120V peak-to-peak)
and this is from a relatively high impedance
source. In addition, construction is such that
contact is impossible during use. The reed
switch interlock makes contact with the tube
radiation impossible. These factors make the
eraser particulaly suitable for educational
users. O
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Constructional Project

SOLDERING IRO
TEMPERATURE
CONTROLLER

R. PENFOLD

There is no need to get overheated if you

have trouble making the right connection.
Master the art of good soldering, build this
low-caost unit and be in full control.

HE most important skill for an electro-

I nic project constructor to master is the

ability to produce reliable soldered
joints. With modern solders, components
and constructional methods this is certainly
much easier than it used to be in the days
when projects were largely hard-wired. If
difficulties arise when making soldered con-
nections these days, there are two likely
causes. The first is using the wrong type of
solder (a 60 per cent tin / 40 per cent lead
multicored-type should be used for electro-
nic work), and the second is over-heating of
the soldering iron.

If over-heating of the iron is a problem it
will probably soon become all too apparent.
Keeping the bit well tinned with solder is
likely to be very difficult, with the solder on
the bit tending to rapidly go very dull in
appearance as it oxidises. If the iron is left in
its stand for a while re-tinning will almost
certainly be necessary, and might prove to be
difficult. Perhaps of more consequence, the
quality of the soldered joints seems to be

adversely affected. This is presumably due to
the flux in the solder being burned away
before it has a chance to take effect properly.
Another unwelcome effect of over-heating is
greatly reduced bit life, and possibly the
premature destruction of the element as
well.

PRODUCTION LINE

The reason for the excessive bit temper-
ature that seems to afflict many soldering
irons is probably that they are designed to be
able to operate on production lines where
soldered connections are often produced at a
high rate for hours on end. This requires a
powerful element to avoid having the bit
“freeze” to the joints. Much electronic pro-
ject construction is conducted at a much

more leisurely pace, and with heat being
extracted from the bit at a much lower rate it
tends to overheat. A soldering iron stand
designed to act as a heatsink and remove
excess heat from the iron can sometimes
effect a great improvement, but a more re-
liable alternative is to use a power controller
such as the unit featured in this article.

Although the unit is quite simple, it pro-
vides sophisticated control with an output
that is continuously variable from zero
through to full power. The output is of the
“burst-fire” variety. This is better than a
basic lamp dimmer style circuit, as the latter
generates radio frequency interference
(r.f.i.) which is difficult to fully suppress.
Even weak r.f.i. is unwelcome in an electro-
nics workshop where it can make the testing
of some pieces of equipment problematic.
The “burst-fire” method of power control
has an inherently low level of r.f.i. gener-
ation.

The controller could be used in other
applications that do not involve output
powers of more than about 200 watts, but it
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has to be emphasised that this method of
power control is not suitable for all types of
equipment. It is well suited to the control of
heating elements, but does not work prop-
erly with lamps. With the latter its effect is to
flash the lamp on and off at a rate of a few
Hertz, although I suppose the unit does have
possible application as an interference-free
lamp flasher.

CONTROL TECHNIQUES

Circuits that use the standard phase
method of a.c. power control (which in-
cludes the vast majority of lamp dimmers)
can be very simple indeed, but as explained
previously, they tend to generate large
amounts of r.f.i. This problem is at its worst
when the unit is set at about half power. The
mains supply is an a.c. type with a waveform
that is a reasonably pure sinewave, as in Fig.
la. The 50 Hertz sinewave signal contains
only the 50 Hertz fundamental signal, with
no harmonics or other output frequencies. In
practice there will be some other frequencies
on the output, but these should only be quite
weak.

In its most crude form this system would
not generate very much less r.f.i. than a
simple phase controller. However, by using
zero crossing switching, the level of r.f.i.
generation can be reduced to practically
nothing. If you carefully examine the wave-
forms of Fig. 2 you will notice that the a.c.
output signal does not switch on and off
exactly in sympathy with the control signal.
The output does not switch on immediately,
but is held off until a new half cycle is com-
menced. Similarly, the output does not

MAINS
SUPPLY

JooEE S == — e e ~=="

| |

PULSE ! ‘

Wioth | REG. ZERO | !

- SUPPLY cross | |

I

| )

| ]

1

: i

L.F. { - . L_JcontroL] |

0sC. "_:"'BUFFER COMP. GATE | !
I | QUTPUT

! i

]

| TDA1024 '
v. ; ouTPUT Lt | 10 iac

REF. [ STAGE ||

| 1

e — B =~ o N, o

Fig. 3. Block diagram for the controller based around the TDA1024 triac i.c.,
incorporating zero crossing detection circuit.

A phasing controller reduces the output
power by cutting off the beginning of each
half cycle, so that a waveform of the type
shown in Fig.1b is obtained at half power.
The cause of the strong r.f.i. is the almost
instant rise from zero volts to 340 volts that
occurs during each half cycle. This can pro-
duce strong signals at harmonics of up to
1MHz or more.

BURST FIRE

A “burst-fire” controller uses the alterna-
tive approach of supplying complete half
cycles to the powered equipment, but when
necessary the power is reduced by removing
some of the half cycles. Fig. 2 shows the way
in which this system operates. A low voltage
pulse signal switches the mains signal on and
off, and the output power is varied by alter-
ing the mark-space ratio of the output signal.
For example, in Fig. 2a. the control signal is
a squarewave having a 1:1 mark-space ratio.
With the output switched off for 50 percent
of the time only half maximum power is
supplied to the load. In Fig. 2b and Fig. 2¢
the output is switched on for about 20 per-
cent and 80 percent of the time respectively,
producing corresponding output power
levels. This is essentially the same method of
control that is often used with small d.c.
electric motors.
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switch off at once, but is held on until the
current half cycle has finished.

With only complete half cycles fed through
to the output there are no rapid jumps in
voltage, and no strong radio frequency sig-
nals generated. The only real drawback of
this system is that it only works well if the
frequency of the control signal is much lower
than the a.c. frequency. With 50 Hertz mains
this means having a control frequency of
about five Hertz or less. This gives an output
that is unsuitable for some types of load, and

the flashing effect with lamps that was men-
tioned earlier. It is a system that works per-
fectly well with heating elements though.

SYSTEM OPERATION

The block diagram of Fig. 3 shows the
overall make-up of the unit, and helps to
explain the way in which it functions. It is.
based on a TDA1024 integrated circuit,
which is a triac controller that incorporates a
zero crossing detection circuit. The blocks
within the broken lines are those provided by
the TDA1024.

The control signal is produced by the low
frequency (1.f.) oscillator. This incorporates
a timing circuit that permits the mark-space
ratio to be varied over very wide limits so
that the output power can be varied from
virtually zero to almost full power. The out-
put signal from this circuit is always a pulse
type, and it never goes continuously high or
low. This means that the output power can-
not be adjusted right down to zero, or fully
up to maximum, but in practice the errors
are so small as to be totally unnoticeable.

A voltage comparator has one input fed
from a reference voltage, and the other fed
from the oscillator via a buffer amplifier. In
this application these three stages are super-
fluous since the output from the voltage com-
parator will not be significantly different to
the signal provided by the oscillator. How-
ever, this is the only way of coupling the
oscillator signal through to the control gate
stage, since the TDA1024 does not permit
direct access to this stage.

The control gate is really just a form of
AND gate. It only provides a high output
signal level if it receives suitable input levels
from both the voltage comparator and the
zero crossing detector. The latter only pro-
vides a suitable signal when it detects that the
mains voltage is at zero, or more precisely, at
a potential of only about 1 volt or less.
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Therefore, once a high ouput level has been
received from the comparator, the control
gate will not provide a high output level until
a zero cross-over of the mains signal has been
detected.

OUTPUT STAGE

An output stage provides a trigger pulse of
adequate drive to activate a triac. A triacis a
bidirectional semiconductor switching device
that can directly control a.c. loads. In this
type of application it has the useful property
of remaining in a state of conduction once it
is triggered, even if the gate signal should
cease. The device only switches off when the
current passing through it drops to a very low
level. With an a.c. supply this occurs at the
end of each half cycle. The triac effectively
provides zero-crossing detection and auto-
matic switch off at the end of each haif cycle.

The TDA1024 contains the main compo-
nents for a simple regulated power supply,
and this is used to power both its internal and
the external circuits.

Unlike a diode, a voltage dependent resistor
is bidirectional, and a single device will sup-
press noise spikes of either polarity.

IC1is a CMOS 4001BE quad 2 input NOR
gate, but in this circuit one of the gates is left
unused, and the other three are connected to
function as simple inverters. 1Cla and IC1b
are connected in what is virtually the stan-
dard CMOS astable configuration. The circ-
uit only differs from the standard set up in
that the timing resistance has been replaced
by VR1, R1, R2 and steering diodes D1 and
D2. This effectively gives separate timing
resistances on each set of output half cycles.
With VRI at a central setting the two re-
sistances are identical and the output signal is
a squarewave. Setting VR off-centre results
in one timing resistance being increased,
while the other resistance is reduced by the
same amount. This permits the mark-space
ratio of the output signal to be varied over
wide limits, but as the total timing resistance
remains constant, so does the output fre-
quency.
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Fig. 4. Full circuit diagram for the Soldering Iron Temperature Controller.

CIRCUIT OPERATION

The full circuit diagram for the Soldering
Iron Temperature Controller appears in
Fig. 4.

Only two discrete components are needed
in the power supply circuit. These are drop-
per resistor R5 and smoothing capacitor C2.
D3 is an optional power supply component,
and its only effect is to reduce the power
dissipation in RS. Resistors R3 and R4 form
a potential divider across the supply rails,
and this provides the reference voltage for
the voltage comparator. R6 loosely couples
the mains supply to the input of the
TDA1024’s zero-crossing detector circuit.

The output of IC2 drives the triac (CRS1)
via current limiting resistor R7. Although
rated at three amps, unless it is fitted with an
adequate heatsink the current through CSR1
should be limited to no more than about one
amp. VDRI is a voitage dependent resistor,
and this normally has no effect. However, if
the peak mains voltage should exceed more
than about 350 volts due to the presence of
noise spikes, the resistance of VDRI will
drop from its normally very high level to a
much lower figure. This clips the noise spikes
in much the same way as a diode clipper
stage in audio circuits, and it prevents the
noise pulses from damaging the main circuit.
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CONSTRUCTION

It has to be explained at the outset that the
way in which this circuit connects to the
mains makes it essential to regard the entire
circuit as ‘“‘live”. None of the components
or wiring should be touched when the unit is
connected to the mains supply, and this pro-
ject must be constructed in a way that makes
it safe to use. The main safety points to
watch are that the unit is not housed in a case
which has a clip-on lid or cover that could
easily be removed to expose dangerous wir-
ing, and that VR1 is properly earthed. VR1
is mounted on the front panel, and if this
panel is metal it must also be earthed. VRI
should be fitted with a plastic control knob
and not an aluminium or other metal type.
Also, VRI1 should be a type having a plastic
spindle and not a metal spindled type. Fortu-
natley, virtually all potentiometers seem to
be of the plastic spindled variety these days.

The case used for the prototype is a plastic
type having an aluminium front panel. It has
approximate dimensions of 90 by 41 by 145
millimetres, which seems to be about ideal.
The rear panel is drilled with holes for the
mains input and output leads. Both of these
holes should be fitted with grommets to pro-
tect the cables, which should be clamped.

Apart from VRI1 the components are all
mounted on a 0.1 inch pitch stripboard which
has 37 holes by 23 copper strips. This can be

trimmed down from a larger piece using a
hacksaw, or a standard 24 track by 37 hole
board can be used with one track being ig-
nored. Details of the board and wiring are
provided in Fig. 5. Make the 18 breaks in the
copper strips before fitting any of the compo-
nents to the boards. The breaks can either be
made using the special tool, or a hand-held
twist drill bit of about 4 millimetres in diame-
ter is a suitable alternative.

BOARD CONSTRUCTION

Construction of the board is not particu-
larly difficult, but in view of the fact that the
circuit connects direct to the mains supply it
is important to go very carefully, and tho-
roughly check the finished board for errors.
Mistakes could result in costly damage to the
unit, and could be dangerous. Try to avoid
accidental short circuits between tracks due
to excess solder, and thoroughly check the
finished board for these. IC1 is a CMOS

COMPONENTS

Resistors
R1,R2 3k3(2 off)
R3,R4 22k (2 off)

RS 15k 7 watt
R6 560k
R7 220

All 5% Va watt carbon film except
where noted

Potentiometer

VR1 1M lin
Capacitors See page 594
C1 100n polyester
layer
C2 1000 axial elect.
10V
Semiconductors
IC1 4001BE CMOS quad
2input NOR
iC2 TDA1024 zero
crossing
switch
D1,D2 1N4148(2 off)

silicon diodes
D3 1N4007 1000V 1A
rectifier
CSR1  C206D 400V 3A triac
Miscellaneous

VDR1 mains transient

suppressor.

Case about 90x41X145mm with
screw fixing lid (see text); 0.1 inch
pitch stripboard 37 holes by 23
tracks; 8 pin d.i.l. i.c. holder; 14
pin d.i.l. i.c holder; plastic stand-
offs; plastic control knob; grom-
mets; cable clamps; wire; solder;
mains lead; pins; etc.

Corionceomy £ 12
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device and it should, therefore, be fitted in a
holder. Do not fit it into the holder until the L E

unit is in other respects finished. 1C2 is not a !

MOS device, but it is not a very cheap type . : - - " N o ’“ o
either, and | would also recommend the use

of a holder for this component.

Several link wires are needed, and these
can be made from the wire trimmed from
resistor and capacitor leadouts. At this stage
only pins are fitted to the board at the points
where off-board connections will eventually
be made. /

Resistor RS has to dissipate quite a lot of
power, and must have a power rating of at
least four watts. A seven watt component
seems to be the smallest type that is readily
available in the correct value and provides an
adequate rating.

The completed component panel is

VDRI N
R1 ©r=|
- Rr2
o
K R6

mounted on the base panel of the case using

plastic stand-offs. The hard-wiring is then I

v

ki
c2 I R3
o
2
-t 1c2i%
5 ’ ! : Ré
added, using ordinary multi-strand insulated J ndMT
M

connecting wire. If VR1 is mounted on a SESUGIBEL. WPRNIVAR SO — . Z@
metal panel, both VR1 and the panel can be I
earthed via a solder tag bolted to the panel. N
An alternative is to make a connection direct out
to the body of VR1, and there seems to be
little difficulty in making a reliable soldered

connection provided the area to which the \Y /v
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MAINS INPUT
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connection will be made is scraped clean
first. If VR1 is mounted on a non-metallic
panel this second method is probably the J 5 10 15 20 25
only practical method of earthing VR1. 000
If the soldering iron fed from the output of Sk
the unit has an earth connection it is essential
to connect this to the ‘E’ output of the unit.
The output of the unit could be taken to a
free-standing mains outlet, or a larger case
could be used so that there would be suf-
ficient space to accommodate a mains outlet
on the top panel. If the controller will only
be used with one soldering iron it is cheaper 3
and easier simply to connect the iron direct P e
to the controller.

1
H
TESTING B

Thoroughly check all the wiring before S exrosrETETES
fitting the lid in place and connecting the unit ) R R TR R TR TR
to the mains supply. Never have the unit '; o f’("ﬁ:‘ e
connected to the mains when the lid of the —t e
case is removed (even if the mains is switched
off at the socket). It is helpful to have the
output set at maximum initially so that the
iron warms up as quickly as possible. Once ] ) ) - ) ]
the iron has reached working temperature, Fig. 5. Stripboard component layout, interwiring and details of breaks required
backing off VR1 should prevent over-heating in underside copper strips. (below) The completed board showing the high
from occurring. In fact with VR1 set well in wattage resistor R5.
an anti- clockwise direction the iron should
start to cool off again, but there will always
be a substantial delay before the iron res-
ponds to changes in the setting of VR1. This
is due to the characteristics of soldering irons
rather than any fault in the controller.

You may prefer to connect the output of
the unit to a table or desk lamp for initial test
purposes. This should immediately respond
to adjustments to VRI, but as explained
previously, the lamp will flash at low and
medium power settings and will not be sub-
jected to a conventional dimming action.

This method is still a good one for test pur-
poses as it will quickly show whether or not
the unit is functioning correctly.

Finding the ideal setting for VRI1 is very
much a matter of trial and error, and the unit
may be in use for some time before a deci-
sion is reached. Having located the optimum ; d
setting, mark it clearly on the front panel so 1§ i
that the unit can be quickly reset when
necessary. Remember that the power can be
increased if a lot of connections or some
larger joints are to be made, and backed off
again when the iron is only going to be used
intermittently. ]
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W5 City and
GG Guilds

Iintroducing

DIGITAL
ELECTRONICS

Qertificate’ Course

Part 1: Important Concepts

By Michael J. Cockcroft

Training Manager, Peterborough ITeC

This series of twelve articles has been designed
as a complete course for the City and Guilds
Introductory Digital Electronics syllabus (726/
301). Full details on registering for C&G
assessment, details of assessment centres,
components required and information on the
course in general are give in the 16 page booklet
provided free with this issue.

The City and Guilds introduction to module 726/301
reads: “A candidate who satisfactorily completes this
module will have a competence to identify basic
components and digital integrated circuits and connect
them together to form simple working circuits and logic
units”. This provides an excellent introduction to our

series.

HE subject of electronics is
diverse; it may, however, be div-
ided into two major areas:
(a) Digital
{b) Analogue
Computers, calculators, and digital
watches are systems containing circ-
uits built with mainly digital electro-
nic components; and televisions,
radios, and music systems {exclud-
ing CD systems) are concerned
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mainly with analogue signals and
usually contain few, if any, digital
electronic components.

Although any electronic system
can be devised without digital com-
ponent parts, no electronic system is
made up entirely of digital compo-
nents. For this reason treatment of
both digital and analogue concepts
are included in the course.

This first of a twelve part series

aims to provide readers with an
overview of some of the more
important ideas contained in the City
and Guilds 726/301 syllabus. In par-
ticular, we focus on some basic prin-
ciples of electricity and electronics
divided into the following subsec-
tions:

What is Electricity?
Current

Voltage

Voltage Sources
Circuits

Electric or Electronic?
Circuit Diagrams

The Switch
Electronic Signals

What is Electricity?

What is electricity? For our
immediate purposes electricity may
be regarded as the general term
used to describe the *‘thing’” which
causes electrical devices like the
appliances in Fig. 1.1 to operate; it
may be thought of as a form of
energy.

This energy, unlike other forms of
energy such as heat and light, cannot
be observed by our senses in the
normal way; we cannot see it, feel it
etc.; we can only observe the
changes that occur in physical
objects as a result of electricity being
applied to them. When household
appliances are connected to the
domestic supply we can easily deter-
mine that electricity is present be-
cause of the resulting physical
changes taking place—the hairdrier
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Fig. 1.1. Various electrical appliances.

blows, the kettle boils, and the heater
gets hot; but we cannot in any way
observe the electricity itself that is
causing these things to happen.

To understand electricity, then, we
must learn to accept certain prin-
ciples at face value—we must realise
that certain conditions exist and cer-
tain things happen simply because
they do. Here is a notion to test your
ability to do this:

Contrary to what our limited
physical senses try to tell us, noth-

ing in this world is solid or continu-
ous, everything is made up of tiny
particles separated by space (even
water and air). These tiny particles
are called atoms, they are so small
they cannot be seen even under
the most powerful microscope.
There are millions of atoms even
in the smallest piece of matter
such as a grain of sand or salt.

The atom can be visualised with
the help of Fig. 1.2. Every atom
consists of a central nucleus sur-

THE SUN
~

o
[
REANETS SOLAR SYSTEM

+ = NEUTRONS
© = ELECTRONS

NUCLEUS @ - PROTONS

HELIUM ATOM

Fig. 1.2. The solar system and the atom.

Fig. 1.3. Heat will make electrons move randomly.

ANTIMONY

—=
WW?

BISMUTH

COPPER WIRE

D

Fig. 1.4. Heat can be used to create electricity.
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rounded by a number of orbiting
electrons (the actual number of
electrons depends on the matter to
which the atom belongs). This can
be likened to the solar system
where planets (electrons) orbit the
sun (nucleus).

Current

Electricity is the effect on certain
materials when electrons flow like
water within them. The science of
electricity and electronics estab-
lishes methods of controlling the
direction in which electrons flow. A
steady flow of electrons in one
direction i ;

One way to get electrons to move
in, say, a length of copper wire is to
apply heat to it as depicted in Fig.
1.3. However, this kind of electron
movement is not controlled, the heat
causes electrons to scatter in many
different directions as shown. So,
heat cannot be used in this way to
establish a steady flow of electrons.

Voltage

Heat can be used as an energy
source for creating a current of elec-
trons and this is shown in Fig. 1.4a.
An energy source such as this devel-
ops what is termed a voltage which
is the force that moves the electrons.
Electrical energy sources are often
urce

The voltage source in the figure is
made up of two plates of unlike me-
tals. The two plates, one of antimony
(x) and the other of bismuth (y), are
joined together at one end and
heated up. If now the same length of
copper wire from Fig. 1.3 is bent and
touched to the two terminals at the
cool end of the device (Fig. 1.4(b)) a
current of electrons will flow from
the x-plate, through the copper wire
to the y- plate.

Of course, just an electric current
in a copper wire is of no practical
use, we will come to this point in a
moment; but first the voltage source
of Fig. 1.4 requires a little more
explanation:

When the junction is heated elec-
trons scatter from both metals
across the join. Because the atoms
of each metal are different (i.e.
their atomic structures differ) more
electrons pass from the x-plate to
the y than in the other direction.
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CURRENT FLOWS THROUGH
THE FILAMENT

CURRENT FLOWS THROUGH |
THE ELEMENT

Fig. 1.5. Current must flow through the “component” in order for it to

perform its function.

this results in the y having an ex-

cess of electrons with respect to

the x.

Whenever there is an excess
accumulation of electrons at one
point with respect to another point, a
voltage exists—the greater the differ-
ence between the two points the
greater the voltage (this is why volt-
age is often referred to as potential
difference). '

Voltage Sources

The purpose of a voltage source,
such as this one of Fig. 1.4, is to
provide a continuous supply of elec-
trical energy. This is achieved here
by keeping the joined end of the
device at a higher temperature, thus
the unequal movement of electrons
from each plate maintains a steady
potential difference.

Batteries and the home ‘““mains”
electricity supply are the most com-
monly used and well known sources
of voltage. The primary difference
between one type of voltage source
and another is the actual amount of
energy they make available. The
types of batteries in widest use are
1.5 volt, 9 volt, and 12 volt; and the
domestic electricity supply in Eng-
land is 240 volts.

Since voltage is the driving force
behind the movement of electrons,
the greater the voltage the greater
the potential for moving electrons
and creating higher currents. The
heat generated voltage source in the
above figure is capable only of very
small voltages (just a few millionths
of a volt); although it has an import-
ant application in electronics, it was
included here only to simplify some
of the difficult to visualise ideas.

Circuits

As promised, we now return to
Fig. 1.4(b) to look a little deeper into
current flow. This diagram depicts a
voltage source with a length of cop-
per wire connected in such a way
that there is a complete path through
which electrons flow. The part of the
voltage source containing the excess
accumulation of electrons is called
the Negative terminal and the part
with a lack of electrons is the posi-
tive terminal.

Theoretically, Fig. 1.4(b) contains
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all that is necessary to create an elec-
tric current. It contains a potential
difference between the two ter-
minals of the voltage source, and a
complete path through which elec-
trons can flow. This forms what is
called an electric circuit.

In practice, however, in forming a
useful electric circuit an additional
part is required: a “'device’’ or “com-
ponent” which makes a conversion
from electrical energy to a pur-

poseful other kind of energy such as
heat or light. One such component is
a light bulb filament, and anotheris a
clothes iron element, both shown in
Fig. 1.5.

ectric curre u g
the component in order for it to per-
form its function. This means that it
must be connected in the circuit as
part of the circuit. To understand
what is meant by this, consider Fig.
1.4(b) yet again and imagine that the
voltage source is powerful enough
(which it is not) to make the lron
element of Fig. 1.5 operate (i.e. to
make it get hot). If now the copper
wire were replaced by the element,
the element would be part of the circ-
uit and the current would flow
through it. Similarly, if the filament
in Fig. 1.5 were made part of a circuit
containing an appropriate voltage
source, current would flow through
the filament making it white hot and
thus producing light.

Electric or Electronic

Because the newcomer to electro-
nics is more likely to be familiar with
domestic appliances rather than
electronic systems we have, up to
this point, only used ‘“electrical”’
components in our examples. This is
about to stop. But before we say
goodbye to “electrical”’ in favour of
“electronic”’, we had better explain
the difference between the two.

The truth of the matter is that there
really is not a lot of difference. Both
electrical and electronic components
need to be placed in a circuit with a
voltage source in order to function-
—current must flow through them in
order for them to operate. Having
said that, however, electronics
engineers are not often found work-
ing on electric drills or wiring
houses; nor are electricians very
often found designing computers or
repairig televisions.

There is no formal difference
between electrical devices and elec-
tronic components; but it is con-
ventional to regard the parts of
household and industrial equipment
like washing machines, lawn mow-
ers, etc. as electrical; and the parts of
televisions, hi fi systems, computers
and the like (these are resistors,
capacitators, diodes etc. and are the
subject of next month’s lesson) as
electronic.

A practical exercise is appropriate
at this point. We will be using the
assembly of Fig. 1.6, the parts for
which are included in the list given in
the booklet. If you haven’t purchased
these you may be able to compro-
mise in some way with components
you already have available.
available.

The parts for the assembly are
supplied to you in three basic parts:
(a) PP3 battery, (b) bulb holder with
battery clip and crocodile clips, (c)
bulb. Press the clip firmly onto the
terminals of the battery (it will only
engage one way) attach the croco-
dile clips to the bare tinned copper
wire inside the leads and screw in

Fig. 1.6. Demonstration assembly to show current flow.
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the bulb so that your assembly looks
something like that of Fig. 1.6.

If the crocodile clips are not touch-
ing, the bulb will be off, we will leave
it in this condition for a moment
while we study the component parts
and how they are connected to form
an electric circuit.

The primary parts of the assembly
are the voltage source (battery), the
conductors {wires), and the compo-
nent {bulb); one item from each of
these three categories is the min-
imum requirement for any electric
circuit {from now on we will refer to
an electric circuit simply as a "circ-
uit”). The voltage source provides a
potential difference between its ter-
minals, the conductors provide a line
along which electrons can move, and
the component provides a function
for the circuit (in this case converts
electrical energy into light). The re-
maining parts, the bulb hoider and
the crocodile clips, are included as a
convenient way of connecting the
components to the conductors.

Circuit Diagrams

Circuits are usually expressed and
described with the aid of circuit dia-
grams. Circuit diagrams are a con-
venient way of showing the
interconnection of components
within a circuit using circuit symbols
and ruled lines. Fig. 1.7 is the circuit
diagram for this exercise as a direct
replacement the drawing of Fig. 1.6.
The battery symbol is marked 9V, the
bulb is unmarked, and the wires {or
conductors) are represented by
straight lines. Note that parts which
do not alter the function of a circuit
{in this case, the crocodile clips and
bulb holder) are not included in circ-
uitdiagrams.

Now touch the two crocodile clips
together. By doing this a complete
path has been made for electrons to
flow and the bulb illuminates. Elec-
trons flow from the negative ter-
minal of the battery, through the
black wire, through the bulb filament
via the bulb holder, through the wire
at the other end of the bulb holder
and the two crocodile clips to the red
wire, through this to the positive ter-
minal of the battery to complete the
circuit. Now electrons flow inside the
battery from positive to negative and
through the black wire again and so
on, repeating the same trip again
and again the whole time there is a
complete circuit. A complete circuit
such as this is called a closed circuit.

Now separate the crocodile clips
so that they are no longer touching.
The circuit is now broken and the
bulb is off—an open circuit condi-
tion. If the path for electrons is bro-
ken at any point there will be an open
circuit and current will not flow; re-
moving the bulb, for example,
breaks the circuit because the fila-
ment is part of the circuit. It may
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appear that the bulb holder alone
completes the circuit but it doesn't:
all but the metal parts of the holder
are made of insulating material (non-
metals hardly ever coinduct electric-
ity). Examine very closely all the
component parts of the circuit and
convince yourself that the path for
electrons is a metal path. Note, for
example, that the insulating material
coating the copper wire has to be
stripped back at the terminals of bat-
tery, bulb holder, and crocodile clips.

The Switch

Components and British Standard
circuit symbols are part of next
month’s lesson, but we will intro-

!

L AMP

(EEiseis
e )

Fig. 1.7. Circuit diagram for Fig. 1.7.
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Fig. 1.8. Adding a switch in circuit.

duce one more component and it's
symbol before we move on. Placing
a switch into the circuit of Fig. 1.7
transforms it into a ‘“torch” and
changes the circuit diagram to that
shown in Fig. 1.8.

A toggle switch is included as part
of the kit, locate it and connect it to
the assembly by clipping one of the
crocodile clips to one of the metal
switch terminals and the other clip to
the other terminal (it is not important
which clip goes to which terminal).
Sometimes