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BAKERS DOZEN PACKS

All packs are £1 each, if you order 12 thea you are
entitied to another free. Piease state which one you
want. Note the figure on the extreme left of the pack
ret numper and the next figure is the quantity of items
in the pack, finally a short description.

el
i

! BD2 5 13A spurs provide a fused outlet to a ring main
1 where gevices such as a clock must not be
switched off.
BD? 4 In flex switches with neon on/off lights, saves
leaving things switched on.
BDS 2 BV 1A mains transformers uoright mountina with
fixing clamps.
BD11 1 6lzin speaker cabinet ideal for extensions, takes

vur 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 loudspeaker two unit crossovers.

BD29 1B.0.A.C. siereo unit is wonderful breakdown value.

BD30 2 Nicad constant current chargers adapt to charge
almost any nicad battery.

BD32 2 Humidity switches, as the air becomes damper the
membrane stretches and operates a microswitch.

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

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

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

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

BD59 2 Fiat solenoids—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 level in water tanks.

BD103A 1 6V 75GmA 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 aazens of condensers, etc.

BD128 10 Very fine drills for pch boards etc. Normal cost
about 80p each.

BD132 2 Plastic boxes approx 3in cube with square hole
through top so ideal for interrupted beam switch.

BD134 10 Motors for model aeroplanes, spin to start so needs
no switch.

BD139 & Microphane inserts*-magnetic 400 ohm also act
as speakers.

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

BD149 6 Safety cover for 13A sockets—prevent those inqui-
sitive little fingers getting nasty shocks.

BD180 6 Necn indicators in panel mounting holders with
lens,

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

BD196 1 in fiex simmerstat—keeps your soldering iron etc.
always at the ready.

BD139 1 Mains sclenoid, very powerful, has 1in pull or could
push if modified.

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

BD211 1 Blectric clock, mains operated, put this in a box and
you need never be late.

BD221 5 12V alarms, make a noise about as loud as a car
horn. Slightly soiled but DK.

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

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

BD259 50 Leads with push-on Yain 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 Mini 1 watt amp for record player. Will also change
speed of record piayer motor.

BD2&3 3 Mild steel boxes approx 3in x 3in x 1in deep—stan-
dard electrical.

BD293 50 Mixed silicon diodes.

BD305 1 Tubular dynamic mic with optional table rest.

BD400 4 Books, useful for beginners, describes amplifiers

equipmentand kit sets.

BD653 2 Miniature driver transformers. Ref. LT44. 20k to 1k

centre tapped.

BD548 2 3.5V relays each with 2 pairs changeover contacts.

BD667 2 4.7 pf non-polarised block capacitors, pcb mounting.

There are over 1,600 items in our Bakers Dozen List. If you want a com-
plete copy piease request this when ordering.

EQUIPVIENT WALL MOUNT 1t is a multi-adjustable metal bracket
that could be used for mounting flood light, loudspeaker, TV camera,
even a fan and on almost any sort of wall or ceiling even between wall
and ceiling. The main fixing brackets rotate such that an inward or an
outward corner can be accommodated. Front panel also tilts upward or
downwards to a reasonable angle and can be easily removed sepa-
rately for wiring. A very useful bracket. Regular price would be around
£86 each. Our price only £3. Gur ref 3P72. Or 2 for £5. Our ref 5P152.
SUB-MIN TOGGLE SWITCH Body size 8mm x 4mm x 7mm
SBDT with chrome dolly fixing nuts. 3 for £1. Order ref BD849.
COPPER CLAD PANEL for making PCB. Size approx 12in
longx8'=2in wide. Double-sidea on fibreglass middie which is quite
thick {about 1/16in) so this would support quite heavy components and
could even form a chassis to hold a mains transformer, etc. Price £1
each. Qur ref BD683.

POWERFUL IONISER

Generates approx. 10 times more IONS than the ETI and similar
circuits. Will refresh your home, office, workroom etc. Makes you
feel better and work harder—a complete mains operated kit, case
included. £12.50 +£2 P&P. Our ref 12P51.

REAL POWER AMPLIFIER for your car, it has 150 watts output. Fre-
quency response 20hz to 20Khz and signal to noise ratio better than
60dB. Has built in short circuit protection and adjustable input level to
suit yuur existing car stereo, so needs no pre-amp. Works into speakers
refr.‘V 30P7 described below. A real bargain at only £57.50. Order ref:
57P1.

REAL POWER CAR SPEAKERS. Stereo pair output 100W each. 4-
Ohm impedence and consisting of 62" woofer, 2 mid range and 1"
tweeter. Each set in a compact purpose built shelf mounting unit. |deal
to work with the amplifier described above. Price per pair £29.96. Order
ref: 30P7.

STEREO CAR SPEAKERS. Not quite so powerful — 70w per chan-
nel. 3" woofer, 2" mid range and 1” tweeter. Again, in a super purpose
built shelf mounting unit. Price per pair: £27.95. Order ref: 28P1.

VIDEOQ TAPES These are three hour tapes of superior quality, made
under licence from the famous JVC Company. Offered at only £3 each.
Our ref 3P63. Or 5 for £11. Our ref 11P3. Or for the really big user 10 for

£20. Our ref 20P20.

ELECTRONIC SPACESHIP.
Sound and impact controlied,
responds to claps and shouts and
reverses when it hits anything. Kit
with really detailed instructions. Ideal
present for budding young electri-
cian. A youngster should be able to
assemble but you may have to help with the soldering of the compo-
nents on the pcb. Complete kit £8. Our ref 8P30.

12" HIGH RESOLUTION MONITOR Btack and white
screen, beautifully cased for free standing, needs only a 12v 1.5
amp supply. Technical data is on its way but we understand these
are TTLinput. Brand new in makers’ cartons, Price: £22.00-

Post free.  Order ref: 25P10.

14" COLOUR MONITOR made by the American Display Tek Com-
pany. Uses high resolution tube made by the famous Japanese
Toshiba company. Beautifully made unit intended for console mount-
ing, but top and sides adequately covered by plated metal panels. Full
technical spec. on its way to us. We have a limited number of these. All
brand new still in maker’s cartons. Price: £89 each plus £6 insured
carriage. Order ref: 89P/1.

BUSH RADIO MIDI SPEAKERS Stereo pair. BASS reflex sys-
tem, using afull range 4in driver of 4ohms impedance. Mounted in very
nicely made black fronted walnut finish cabinets. Cabinet size approx
81%in wide, 14in high and 3'%in deep. Fitted with a good length of
speaker flex and terminating with a normal audio plug. Price £5 the pair
plus £1 post. Our ref 5P141.

3%2in FLOPPY DRIVES we still have two models in stock: Single
sided, 80 track, by Chinon. This is in the manufacturers metal case wii
leads and IDC connectors. Price £40, reference 40P1. Also a double
sided, 80 track, by NEC. This is uncased. Price £59.50, reference 60P2.
Both are brand new. Insured delivery £3 on each or both.

—._.__________: ATARI.65XE COMPUTER
At 64K this is most powerful and suit-

b —~—_2_.! able for home and busi Brand

POPULAR ITEMS — MANY NEW THIS MONTH

JOYSTICKS for BBC, Atari, Dragon, Commodore, etc. All £5 each.
State which required.

TELEPHONE TYPE KEY PAD. Really first class rear mounting unit.
White lettering on black buttons. Has conductive rubbers contacts with
soft click operation. Circuit arranged in telephone type array. Requires
70mm by 55mm cut out and is connected by 10-pin IDC socket. Price:
£2.00 each. Order ref: 2P251.

TELESCOPIC FM AERIAL. Stands up or folds over. Solidly con-
structed and heavily nickel plated. Supplied complete with fixing nut.
Price £1 each. Order ref: BD741.

SUB-MIN PUSH SWITCHES Not much bigger than a plastic trans-
istor but double pole. PCB mounting. Three for £1. Our ref BD688.

NICAD CHARGER UN!T Metal pronged, plastic case contains mains
transformer and rectifiers with output lead and plug — made to charge
two cells but no doube adaptable or wonderful spares value. Only 50p
gach, two for £1, Our ref BD385.

EDGEWISE PANEL METER If you are short of panel space then this
may be the answer. It has a FSD of 100uA and a nice full vision scale. It
fits through a hole approx 1Vain x '2in. Another feature is that it has an
indicator [amp behind the scale which you could light up, it would then
serve as an on/off indicator. Price £1. Our ref BD700.

AA CELLS Probably the most popular of the rechargeable NICAD
types. 4 for £4. Our ref 4P44.

600W HEATERS 240V Mobem coil suitable for air or liquid
2"x4” mounted on a circular plate. 24 months guarantee. Price only
£4.00. Our ref 4P51 or 3 for £10. ref 10P76.

20 WATT 40HM SPEAKER With built in tweeter. Really well made
unit which has the power and the quality for hi-fi reproduction. 6%2in
diameter. Price £5. Qur ref 5P155. it is heavy so please add £1 to cover
postage if not collecting.

MINI RADIO MODULE Oniy about 2in square with ferrite aerial and
solid dia tuner with its own knob. It is a superhet and it operates from
PP3 battery and would drive a crystal headphone direct but be better
with our mini mono amp. Price £1. Our ref BD716.

BULGIN MAINS PLUG AND SOCKET The old faithful 3 pin with
screw terminafs. The socket mounts through a 1%2in hole and the
mains is brought in by the insulated plug. Used to be quite expensive
but you can have 2 pairs for £1 or 4 of either plug or socket for £1. You
could make yourself a neat and compact bench panei with these. Our
ref BD715, BD715S or BD715P.

MICROPHONE If you want a low cost microphone then just arrved
we have a very small hand-held dynamic mic with on/off switch in the
handle, its lead terminates with one 3.5 plug and the other a 2.5 plug for
remote control. Price only £1. Our ref BD711

EXTENSION CABLE WITH A DIFFERENCE It is flat on one side
making it easy to fix and to look tidy. it is 4 core so suitable for tele-
phone, bell, burgular alarms, etc. 50 yard coil for £5. Our ref 5P153.

new, complete with PSU, TV lead,
. owner's manual and six games. Can
| be yours for only £45 plus £3 delivery

65 XE COl DIUM Contains: 65XE Computer, its Data Recor-
der XC12 and its joystick with TEN games. £62.50+ £4 insured delivery.

REMOTE CONTROL FOR YOUR 65XE COMPUTER with this
outfit you can be as much as 20 feet away as you wil have a joystick that
cantransmit and a receiver to plug into and operate your computer and
TV. Thisiis also just right if you want to use it with a big screen TV. The
joystick has two fire buttons and is of a really superior quality, with four
suction cups for additional control and one handed play. Price £15 for
the radio controlled pair. Our ref 15P27,

ASTEC PSU. Mains operated switch mode, so very compact. Outputs
+12v 25A, +6v 6A, £5v .5A, £12v 5A. Size: 7'%in long x 4%a in
wideX2Vain high. Cased ready for use. Brand new. Normal price £30+,
our price only £12.95. Order ref 13P2.

VERY POWERFUL 12 VOLT MOTORS. 15¢d Horsepower.
Made to drive the Sinclair C5 electric car but adaptable to power a go-
kart, a mower, a rail car, model railway, etc. Brand new. Price £20 plus
£2 postage. Our ref, 20P22.

PHILIPS LASER ]
This is heiium-neon and has a power rating of 2mW. Compietel
safe as iong as you do not ook directly into the beam wheneye | =
damage could result. Brand new, full spec. £30 plus £3 insured
delivery. Mains operated power supply for this tube gives 8kv |
striking and 1.25kv at 5mA running. Complete kit with case £15.
As above for 12V battery. Also £15. Our ref 15P22.

ORGAN MASTER s 5 three octave musical keyboard. It is beaut-
ifully made, has full size {piano size) keys, has gold plated contacts and
is complete with ribbon cable and edge connector. Can be used with
many computers, request information sheet. Brand new, only £15 pius
£3 postage. Our ref 15P15.

FULL RANGE OF COMPONENTS at very keen prices
are available from our associate company SCS COMPONENTS.
You may already have their catalogue, if not request one and we

will send it FOC with your goods.

HIGH RESOLUTION MONITOR. gin biack and white, used
Philips tube M24:306W. Made up in a lacquered frame and has open
sides. Made for use with OPD computer but suitable for most others.
Brand new. £16 plus £5 post. Our ref 16P1.

12 VOLT BRUSHLESS FAN. Japanese made. The popuiar
square shape (4'2inx4'2inx1%in). The electronically run fans not
only consume very little current but also they do not cause interference
as the brush type motors do. ldeal for cooling computers, etc., or for a
caravan. £8 each, Our ref 8P26.

MINI MONO AMP on p.c.b. size 4" x 2" {app.}
Fitted Volume control and a hole for a tone con-
trol should yopu require it. The amplifier
has three transistors and we estim-

ate the output to be 3W rms.

More technical data will be included
with the amp. Brand new,

perfect condition, offered at the very
low price of £1.15 each, or 13 for £12.00.

J & N BULL ELECTRICAL
Dept. EE 250 PORTLAND ROAD, HOVE,
BRIGHTON, SUSSEX BN3 5QT.
MAIL ORDER TERMS: Cash, PO or cheque with order. Orders under £20
add £2.50 service charge. Monthly account orders accepted from schools
and public companies. Access and B/Card orders accepted — minimum
£5. Phone {0273) 734648 or 203500.

MOSFETS FOR POWER AMPLIFIERS AND HIGH
CURRENT DEVICES 140v 100w pair made by the famous
Hitachi Company. Reference 25K413 and its compliment 25J118.
Only £4 the pair. Our ref 4P42.
BATTERY OPERATED TRAVEL MECHANISM On a plastic panet
measuripg approx. 9in x 3'4in. is driven by a reversible 12v battery
motor, fitted with a pulley and belt which rotates through a threaded
rod and causes a platform to travel backwards and forwards through a
distance of approx. 5in. Price £5. Qur ref 5P140.
MAINS OPERATED WATER VALVE with hose connection for inlet
and outlet suitable for low pressure. Auto plant watering, etc. Only £1
each. Our ref BD370.
20 VOLT 4 AMP MAINS TRANSFORMER Upright mounting with
fixing feet. Price £3. 3P59.
16 OHM PM SPEAKERS Approx. 6ip x 4in. 5 watts. Offered at very
low price so you can use two in parallel to give you 10 watts at 8 ohms.
£1 for the two. Our ref BD684.
EHT TRANSFORMER 4kv 2mA Ex-unused equipment. £5. Our ref
5P139 5
4 CORE YINSEL COPPER LEAD As fittd to telephones, terminating
with flat BY ptug, 2 for £1. Qur ref BD639.

NSFORMER 8kv 3mA. £10. Our ref IOPS6
'VERY USEFUL MAGNETS Flat, about 1in long, 2in wide and Yain

4 A thick. Very powerful. 6 for £1. Our ref BD274(a).
ACORN COMPUTER DATA RECORDER Ref ALF03. Made for the

Electron or BBC computers but suitable for most others. Complete with

mains adaptor, leads and handbook. £10.00. Ref 10P44. Add £2 special

packing.

SOLAR CELLS Will give good current {depending on size) from sun-

light or bright aaylight. Module A gives 100mA. Price £1. Our ref BD631.
lodel C gives 400mA. Price £2. gur ref 2P199. Model D gives 700mA.

Price £3. Our ref 3P42.

SOLAR POWERED NI-CAD CHARGER 4 Ni-CAD batteries AA
{HP7) charged in eight hours or two in only 4 hours. It is complete,
boxed ready to use unit. Price £6. Our ref 6P3.

METAL PROJECT BOX Ideal for battery charger, power supply etc.,
sprayed grey, size 8'x4%/4'x4" high, ends are louvred for ventilation
other sides are flat and undrilled. Price £3. Order ref 3P75.

CAPACITOR BARGAIN Axial ended — 4700uf at 25v. Jap made.
Normally 50p each, but you will get4 for £1. Ref 613.

SINGLE SCREENED FLEX 7.02 copper conductors, pvc insulated
then with copper screen, finally outer insulation. In fact quite normal
screened flex. 10m for £1. Our ref BD668.

3 CORE FLEX BARGAIN No. 1 Core size 5mm so ideal for fong
extension leads carrying up to 5 amps or short leads up to 10 amps.
15m £2. ref 2P189
3 CORE FLEX BARGAIN No. 2 Core size 1.25mm so ideal for long
extension leads carrying up to 13 amps or short leads up to 25A. 10m
for £2. Order ref 2P190
ALPHA-NUMERIC KEYBOARD This keyboard has 73 keys with
{ i itches giving long trouble free life and no
contact bounce. The keys are arranged in two groups, the main area
field is a QWERTY array and on the right is a 15 key number pad, board
size is approx. 13"X4" — brand new but offered at only a fraction of its
cost namely £3 plus £1 post. Ref 3P27.

Y5 HORSEPOWER 12 VOLT MOTOR Made by Smiths, the body
lengtn of this is approximately 3in. , the diameter 3in. and the spindle
¥16th of an inch diameter. It has a centre flange for fixing or can be fixed
from the end by means of 2 nuts. A very powerful little motor which
revs at 3,000rpm. We have a large quantity of them so if you have any
projects in mind then you could rely on supplies for at least two years.
Price £6. Our ref 6P1, discount for quantities of 10 or more.
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THE RTC MONITOR I

100 WATT SPEAKER KIT £60.00 +£3.50 P&P (pair)
RESPONSE: 55Hz-20kHz

BASS POLYMER CONE D: 22cm
DOME TWEETER: 14mm

OVERALL SIZE
(HWD): 382,252,204mm

RECOMMENDED AMP POWER:
10-100 watts per channel

The performance stan-
dard achieved in this
compact design is distinc-
tively superior to any-
thing else available at the
price, The drive units
used are of sophisticated
design and have been
carefully integrated with a
Complex Crossover.
Stereo performance is exceptionally good with a
well focussed sound stage and sharp resolution
of detail. Distortion throughout the frequency
range is low even at quite high power input and
-this gives a great sense of dynamic range and
openness especially when used in bi-wired
mode.

Supplied with:— 2 READY CUT BAFFLES, ALL
CROSSOVER COMPONENTS, 2 BASS MID-
RANGE, 2 DOME TWEETERS, HOOK UP WIRE,
GRILLE CLOTH, SCREW TERMINALS AND
SCREWS.

CROSSOVER KIT. To build 2 sets of crossovers
£11+£1.75 post. (Featured in Everyday Elec-
tronics—May 1989 issue). Reprint Free with Kits

AMPHONIC 125+ 125 POWER AMPLIFIER:

125 watt per channel stereo power amplifier
with independent volume controls, professional
19" rack mount and silent running cooling fan for
extra reliability.
Output power

Output impedance

.... 125W RMS max. per channel
4to 16 ohms

{max. power into 4 ohms)
Sensitivity ... 450V at 22K ohms
Protection .... Electronic short-circuit and fuses
Power .. 220-240V a.c. 50Hz
Chassis dim 435x125x280mm

f i24.99+£7.oo p&p

GOODMANS 60W CAR GRAPHIC
EQUALIZER AMPLIFER

As-new condition but have been returned by customers
or shops, so they may need some attention. Hence the
price of only £8.00 each. Order six of these units and you
get the seventh one free. Postage £2.90

ROSS DYNAMIC MICROPHONE BALL

TYPEGeneral purpose in light weight case with wire
mesh grill, and on/off switch fitted with lead and jack
plug. These units have been returned and may need
repairing. Price £2.50 each. Order ten of these units and
you get-one free. Postage 80p.

J.B.L. BOLIVAR COMPONENT SPEAKERS

4%2" 100W HI-Ff MID RANGE 1" VOICE COIL, PAPER CONED

AND DOPED CAMBRIC EDGE FITTED WITH A 372" MAGNET.

64 IMPEDANCE £5.33

‘4%4" HI-FI TWEETER ¥4" VOICE COIL, 134" CONE WITH FOAM

EDGE, 2%" MAGNET, 6Q) IMPEDENCE £6.33
POSTAGE £4.70 PER ORDER

£1 BARGAIN PACKS
BUY 10 GET 1 FREE

Please state pack(s) required
No=Order No.  Qty =Quantity per pack

No ty
BPO10 2 6% Speaker 82 10 watt
BP012 2 642" Speaker 4{) 10 watt

BP013 3 8"X5" Speaker 4Q 6 watt made by EM.I.

BPO15B 1 30 watt, dome tweeter. Size 90X 66mil
JAPAN made

BP016 6 2200pf can type Electrolytic 25V d.c computer
grade made in UK by PHILIPS

BP017 3 33000uf 16V d.c. electrolytic high quality
computer grade UK made

BPO18 3 2000uf 50V d.c. electrolytic high quality
computer grade made in USA

BP019 20 20 ceramic trimmers

BP020 4 Tuning capacitors, 2 gang dielectric a.m. type

BP021 10 3 position, 8 tag slide switch 3 amp rated
125V a.c. made in USA

BP022 5 Push-button switches, push on push off, 2 pole
change over. PC mount JAPAN made

BP023 6 2 pole 2way rotary switch

BP024 2 Rightangle, PCB mounting rotary switch,
4 pole, 3 way rotary switch UK made by LORLIN

BP025 4 3pole, 3 way miniature rotary switch with one
extra position off (open frame YAXLEY type}

BP026 4 4 pole, 2 way rotary switch UK made by LORLIN

BP027 30 Mixed control knobs

BP028 10 Slide potentiometers (popular values}

BP029 6 Stereo rotary potentiometers

BP030 2 100k wire wound double precision
potentiometers UK made

BP031 6 Single 100k multitune pots, ideal for varicap
tuners UK made by PHILIPS

BP032 4 UHF varicap tuner heads, unboxed and
untested UK made by PHILIPS

BP033 2 FM stereo decoder modules with diagram
UK made by PHILIPS

BP033A 4 6"x¥%"Highgrade Ferrite rod. U.K. made.

BP034 3 AMIFmodules with diagram
UK made by PHILIPS

BP034A 2 AM-FM tuner head modules.
UK made by MULLARD

BP034B 1 Hi-Fistereo pre-amp module inputs for CD, tuner
tape, magnetic cartridge with diagram.
UK made by MULLARD

BP035 6 All metal co-axial aerial plugs

BP036 6 Fuse holders, panel mounting 20mm type
JAPAN made

BP037 6 Inline fuse holders 20mm type
UK made by BULGIN

BP038 20 5 pin din, 180° chassis socket

BP033 6 Double phono sockets, Paxolin mounted

BP041 3 2.8m lengths of 3 core 5 amp mains flex

BP042 2 Large VU meters JAPAN made

BP043 30 4V miniature bulbs, wire ended, new untested

BP044 2 Sonotone stereo crystal cartridge with 78 and
LP styli JAPAN made

BP045A 2 Mono Cassette Record and play heads.
(Japan Made}

BP046 4 6-0-6 4VA mains transformers, P.C. mount

UK made

BP047 1 24V 750mA mains power supply. Brand new

boxed UK made by MULLARD

BP043 10 OC44 transistors. Remove paint from top and it
becomes a photo-electric cell (or P12)
UK made by MULLARD

BP050 30 Low signal transistors n.p.n., p.n.p. types

BP051 6 14 watt output transistors. 3
complimentary pairs in T066 case
{ldeal replacement for AD161 and 162s)

BP052A 1 Tape deck pre-amp IC with record/replay
switching No LM 1818 with diagram

BP053 5 5wattaudio ICs. No TBABOO (ATEZ)

BP054 10 Motor speed control ICs, as used with most
cassette and record player motors

BP055 1 Digital DVM meter |.C. made by PLESSEY

as used by THANDAR with diagram
BP056 4 7segment0.3 LED display {R.E.D.)
BP057 8 Bridge rectifiers, 1 amp, 24V
BP058 200 Assorted carbon resistors

BP059 1 Power supply PCB with 30V 4V/A transformer.

) MC7818CT IC & bridge rectifier: Size 4"x 234"

BP06Q 1 Transcription record player motor 1500rpm
240V a.c.

BP061 5 6.35mm Mono jack plugs

BP063 5 6.35mm stereo switched jack sockets

BP064 12 Coax chassis mount sockets

BP065 1 3mtr Euro-mains lead with a matching

chassis socket

30+30 WATT AMPLIFIER KIT

An easy to build amplifier with a good specifica-

tion. All the components are mounted on the

single P.C.B. which is already punched and

backprinted.

m 30Wx2 {DIN 4 ohm)

m CD/Aux, tape |, tape ll, tuner and phono
inputs.

m Separate treble and bass

® Headphone jack

Size (H.W.D.) 75x400x 195mm

Kit enclosed: case, P.C.B., all components, scale

and knobs £36.80. post £3.50

(Featured project in Everyday Electronics April

1989 issue). Reprint Free with kit.

TV SOUND TUNER

In the cut-throat world of consumer electronics,
one of the questions designers apparently pon-
deroveris “Will anyone notice if we save money
by chopping this out?” In the domestic TV set,
one of the first casualties seems to be the sound
quality. Small speakers and no tone controls are
quite common and that really is quite sad, as the
TV companies do their best to transmit the high-
est quality sound. Given this background a com-
pact independent TV tuner that connects direct
to your Hi-Fl is a must for quality reproduction.
The unit is mains operated. This TV SOUND
TUNER offers full UHF coverage with 5 pre-
selected tuning controls. It can also be used in
conjunction with your video recorder.

£29.50 +£2,50 p&p

As above but with built-in stereo head-
phone amplifier for the hard of hearing
You cantune into the TV channel youwantwhile
still receiving.the picture on your TV set. In fact it
is rather like a second television, but without the
screen. So that the ordinary TV can be placed for
everyone to see, and the volume on it can be
comfortable for others, while the sound tuner
can be placed where you can control it. You will
need to plug in one of your own listening aids
such as headphones or an induction loop to hear
the sound. The tuner is mains operated, has 5
pre-selected tuning controls and can be used in
conjunction with a video recorder.

Size: 270x192x65mm. £35.90 +£2.50 p&p

TV SOUND TUNERKIT £11.50+£1.30 P&P
All parts including Varicap tuner, mains transformer,
PCB with'IC’s capacitors and coils etc., to build the unit
illustrated above; without case and scale.

SHURE HIFI STEREO MAGNETIC CAR-

TRIDGE Fitted with an elliptical diamond stylus
supplied with fitting kit and instructions. A good quality
unit made to sell for well over twenty pounds due to
scoop purchase, we are able to offer these at afraction of
the manufacturers price. All units are brand new and
boxed. £7.20 each. If you order in multiples of five you
get one free. Postage £1.30 (Made in U.S5.A)

52W 2-WAY COMPONENT SPEAKER
SYSTEM £3.95

WCor‘nprises 8in rolled. surround bass unit and 2Vain

Wtweeter for In-Car or Hi-Fi use. 4 ohm. Made by Sanyo.

8 OHM HI-FI COMPONENT SPEAKER £4.95
6%in. Audax 60w. Res freq. 45Hz bass-mid

8in SOUND LAB 60W £12.95

Res freq. 38Hz full range
12in DANTEX 100W £21.75
Res freq. 23Hz bass unit
Postage £3.20 each order

" % SPECIAL PURCHASES i
Batteries C size NiCad 2.2 Ah EVERY-READY AN220
£1.98 each

Our most popular size of rechargeable battery: 4AA size
Japanese made batteries — £3.90 for four.

HILLS KITS IN STOCK % SEND FOR CATALOGUE
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| MULTIBAND RADIO
VHF 54-176 MHz + AM CB BANDS 1-80

Listen to: AIR TRAFFIC CONTROL,
AIRCRAFT, RADAR
PUBLIC UTILITIES
RADIO AMATEURS AND

A £15.95 MANY MANY MORE

| POSTAGE£2.85  sQUELCH CONTROL
“RUBBER DUCK AERIAL"

RADIO and TV COMPONENTS ACTON LTD

21HIGH STREET, ACTON LONDON W36NG
MAIL ORDER TERMS. POSTAL ORDERS and or CHEQUES
with orders. Orders under £20 add £3.00 service charge. Nett
monthly accounts to Schools, Colleges and P.L.C. only.
ACCESS 1 VISA. Phone orders between 9.30 & 12pm please
Phone: 01-723 8432 or 01-992 8430
Callers 323 Edgware Road, London W2

KOSS MINI SPEAKERS use instead of head-
phones on your personal stereo, just plug in instead of
headphones. Koss sound cells can be mounted on top of
your personal stereo with the holder supplied or simply
detach for shelf mounting. This quality unit was made to
sell for over seventeen pounds by the KOSS professional
headphone company of the U.S.A. Due to a massive
scoop purchase we can offerthese units for £4.30 each or
buy in multiples of ten and you get one free. Postage
£1.50.

KOSS STEREO HEADPHONES High quality
light weight stereo headphones fitted 3.5mm jack with
adaptor to 6.4mm jack. Ideal use Hifi or. personal stereos
made to sell for nine pounds. Our price for this unit £4.25.
Postage 60p.

Hi-Fi  stereo cassette deck transport
mechanism, complete with 3 digit rev counter
and tape heads, 12V d.c. operation. Unused
manufacturers surplus JAPAN made

£6.20 +£1.50 P&P 2 for £10 +£2.50 P&P

EXTRACTABLE HOUSING FOR YOUR CAR STEREO # SIZE DINE
% HANDLE INCLUDED « SPACE FOR MEMORY BATTERY * 4 OR
2 SPEAKER SYSTEM.

ENABLES YOU TO REMOVE YOUR VALUED STEREQ FROM YOUR
CAR (WITHOUT THE AID OF A HAMMER AND CHISEL, CHAINSAW
ETC}. £9.95 postage £2.50
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GAME TIMER

When playing a game where one person
has to make a move at a time, disputes
sometimes arise because one player seems
to take very much longer to make their move
than the other players. This timer has been
designed to prevent strife in such cir-
cumstances by indicating that a settime has
expired by sounding a buzzer. Designed to
be built on our free circuit board presented
with this issue.

POSSESSION
ALARM

Another project for the Free Easiwire Circuit Board
presented with thisissue. This circuitis designed to oper-
ate in the same way as the alarms you will find in shops
where valuable items are linked together by a wire which
is passed through the items and which causes an alarm
to go off if the continuity of the loop is broken.

LIGHT CHASER ;3%

An excellent variable speed or sound triggered light chaser — it
will chase to the beat when sound triggered. Switchable to three or
four channels, each channel is capable of switching up to 1000W of
lighting.

The unit is hard fired to drive both inductive and resistive loads,
is easy to build and will cost less than £30.

BIOGEN

A problem for biofeedback enthusiasts, especially those working
with EEG (Electroencephalograph) “brainwave” instruments, is the
generation of suitable test signals. These should be'sub-audio in fre-
quency, from almost zero to about thirty Hertz, and of sinusoidal
waveform. This project provides the right signals at the correct
amplitude to enable EEG equipment to be tested.

EVERYDAN -/ e = (g

ELECTRONICS

JANUARY ‘90 ISSUE ON SALE DECEMBER 1 1989
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MICRO PANELS

24209 Panel 360X210mm covered in high qual-
ity éhips; 8085AHC, 8255, 8257 8251AX2, 8253-
5, 8275, 8202A, 2732, 2716, all in sockets;
18x4116-2 + other mainly LS chips + min
switches, LED’s, oscillator, large tants, 3X50
way double sided edge connectors. Amazing
value at only £16.95

24210 Panel 260X210 which could pluginto the
above board. Lots of memory on this one:
36X4116-20. Also 8085AC, 8202 & 2716in skts +
55 others mainly LS chips, DIL switch, large
tants etc £9.95

24211 80186 Panel. 346%280mm ‘Benchmark
186’ panel packed with high class chips — all in
sockets!l Just look at what you getl! 80186 16
bit 8MHz microprocessor: 16X4164-12 RAM's,
2X6116-3; 2X2732 EPROM’s; 2X8255AP-5;
8259AC-2; 6845SP; 146818P; 7201C. Over 80LS
chips, 4 xtals, back up battery, 2X25 way 'D’ soc-

kets etc etc| Total chip value alone must exceed .

£150 — and remember, all the chips are in soc-
kets. Price £40.00

24233 As above, but LS chips not socketed
- £35.00

Z4235 Superb panel 340X200 packed with high
quality parts, giving outstanding value for
money! 6809 microprocessor in skt 6840, 6850,
6844 support chips; 6X27128-25 EPROMS's in
sockets; 9X8264A-10 RAM's; over 50 other
chips, linear, LS etc. ....... .. £20.00

1990 CATALOGUE

128 PAGES OF ELECTRONIC COMPONENTS AND

EQUIPMENT. HUGE RANGE! AMAZING VALUE!

DON‘T MISS OUT — GET YOUR COPY NOW — ONLY
£1.50 POST FREE!!!

HITACHI OSCILLOSCOPES
FOR QUALITY AND VALUE

MUSIC SOFTWARE — 75% OFF!!

Superb quality software for learning music on
the BBC ‘B’ computer.

Recorder Tutor by Mupados. Large format spi-
ral bound 16 page handbook, an hour long cas-
sette with 52 tunes and 40 track disk — originally
sold for £30.95.

Our price £7.95
Ensemble pack and Duet pack ................. £2.95

MUSIC MASTER A sophisticated recorder tutor- -
ing system, comprising a microphone, a pro-
cessing device and software designed to
develop recorder playing skills. Originally sold
for £52.78. Available in either 40 or 80 track for
just £14.95

MICRO MAESTRO Put the fun back into musicl|
This program links the the BBC Micro to turn the
screen into a music stand. Scroll music. Practice
aids. Separate audio cassette with backing
tracks. 3 versions, originally selling for £17.25

each.

Keyboard £4.95
Concert Pitch ... . £4.95
BY £4.95

V223 DC-20MHz, dual Channel, single time base delayed
sweep, DC offset, alternate magnifier, 6in screen, 5SmV/div vest.
sensitivity 0.2us/div-0.2s/div sweep time. Complete with 2
probes, manual, mains lead. ... £475

DISK DRIVE PSU KIT
Ideal for powering single 3'%zin or 5%in
drive. Mains input, stabilized smoothed
outputs, 5V at 1A + 12V at 1A. Simple,
easy to assemble kit with all parts and
full instructions. ....... .. £4.95

Other models from £339 — full details in catalogue.

BREADBOARDS

PROTOBLOC 1 £

G708 Protobloc 1 has atotal of 400 tie points consist-
ing of two sets of 30 rows of 5 interconnected soc-
kets plus 4 rows of interconnectd sockets running
alongside, suitable for use as power supply rails. All
contact positions are clearly defined on an
alphanumeric grid. ABS polymer board mounted on
an adhesive foam base. Will accommodate up to
three 16 pin devices. An ideal introduction to solder-
less circuit development systems. Size 80X60mm o
£2.5

PROTOBLOC 2

G711 Photobloc 2 has a total of 840 tie points con-
sisting of two sets of 64 rows of 5 interconnected
contact sockets plus 4 rows of 50 interconnected
socklets running alongside, suitable for use as
power supply rails. All contact positions are clearly
defined on an alphanumeric grid. ABS potymer
board mounted on an adhesive foam base. Will
accommodate up to seven 16 pin devices.

Size 172X64mm £3.95

PROTOBLOC 2A

G712 As above, but the ABS polymer board is
mounted onto a rigid base plate complete with three
4mm terminals in red, black and green for power
connections. A mounting bracket which clips into
the base is also provided to accept a variety of com-
ponents including switches and potentiometers,
etc.
Price £6.95
PROJECT BOARD GL24

G724 2 of type G711 mounted onto arigid baseplate
with 3 coloured terminals, for power connections.
Over-all size 225X 150mm £13.95

PROJECT BOARD GL36

G736 3of type G711 and an additionat strip of 100 tie
points mounted onto a rigid base plate with 4 col-
oured terminals. Overall size 242X 195mm

Price i £19.95

SWITCH MODE POWER SUPPLIES

ASTEC Model AA12531 ASTEC Model AC9231

FREE SOFTWAREI!!
To introduce our NEW software service,
featuring all the best public domain and
shareware, we're giving away, abso-
lutely free, a 5%in disk containing acom-
plete catalogue of over 500 programs
together with 2 FREE games.
To obtain your free copy, simply add to
your order “FREE DISK”. Don't forget to
add £2.00 post, even if you order nothing
else! Please note all available software,
plus this free disk is only for IBM PC com-
patible machines using MS.DOS.
The catalogue on disk contains brief
information on ail software available.

I/P: 115/230V ac 50/60Hz I/P:  115/230V ac 50/60Hz
O/P: V1 4+ 5v5A O/P: 50Watt max:

V2 + 12v 0.15A V1+ 12v2.5A
Size: 160 X 104X 45mm V2 + 5v 6.0A

V3 12v 0.5A (+ or =)
V4 5v 0.5A (+ or —)
Size: 203 X 112 X 60mm
- Fully enclosed case with builtin tap-
ped mounting holes.
Inputs and Output pins on ed!

Partially enclosed panel with fixing
holes in steel case on 120 X 125mm
centres.

tnputs and Outputs are on colour
coded leads; there is also an EEC soc-
ket on a flying lead £6.95.

ge of
£12!

95,

MICRO IN CONTROL

An exciting new series, starting this month. We can supply all
the parts for the 'Starter Kit’ at a special low price:

Power Supply 5V 212A DC ..
Small breadboard (400 holes) £2.50
Larger breadboard (840 holes) . £3.95

10m asstd coloured wire, 22 resistors, 3 pots, 10 capacitors, 4
LED’s 2 diodes, 2 transistors, photo-resistor, 12 IC’s, 2 bulbs, 4
slide switches, 1 relay, 1 motor and 1 battery holder, all as
specified in the article

. £3.95

BIB ACCESSORIES
BCC11 Liquid Static Eliminator. A spray
can of special formula liquid giving long
term neutralisation of all harmful static
charges from all glass and plastic sur-
faces. Comes complete with cloth. £1.
BCC8 Computer terminal maintenance
kit for screen, keyboard and printer. Con-
tents: Soft brush for keyboard and stiff
brush for printer and print cleaning fluid.
Aerosol can of air-blast. Kieen-Screen,
an antistatic liquid; cleaning cloths. All
this is contained in a presentation pack
for just £2.95.
VE13 Lens Care Kit — High quality brush
with dust protector, a bottle of antistatic
lens cleaning fluid and a super soft lint
free cleaning cloth, all contained in a
handy storage wallet. ideal for all still
and movie/video camras — plus of
course, spectacles. Offered at the excep-
tionally low price of just £1.50.

METEX METERS

8 different models in our catalogue!!

4% digit 12mm LCD display

30 ranges including 20A ac/dc
Frequency counter

Capacitance test with zero adjust

POWER SUPPLIES

0-24V DC 3A
A112 Variable stabilized power supply with over-

joad protection. Meter reads voltage or current |

{switched). Two voltage ranges; 0-12V and 12-
24vd.c. ldeal for taboratory use.
Input voitage:- 240Va.c. 50Hz

Output voltage: . 0-24vd.c. (2 ranges)
Stability:- 0.2%
Ripple: 2.5mV
DiMB:n o e s i 180 X 110 X 180mm
Price £64.50

0-24V DC5A

A113 Variable stabilized power supply with over-
ioad protection. Meter reads voltage or current
{switched). Two voltage ranges; 0-12V and 12-
24Vd.c. Ideal for laboratory use.

Input voltage: 240Va.c. 50Hz

Output voltage: . 0-24vd.c. (2 ranges)
Stability:- 0.2%
Ripple: 4mV
[0 113 T-TE SRR S— 180 X 180 X 110m

Price £85.00

Data hold switch
Transistor test

Diode test

Continuity test

Test leads with 4mm plugs

. ANTEX SOLDERING EQUIPMENT
We stock the fuil range of Antex Solder-
ing irons, all at discounted prices.
Model C Popular basic 15 watt model.
Price
Model CS 17 watt model with leakage
less than 2uA £7.95.
Model XS 25 watt general purpose iron,
with a wide range of bits available.

Price £7.95.
Model MLXS For car/boat/caravan, this
12V model with large clips to connect on
battery is rated 25 watts £10.95.

Rugged yellow case

Carrying case

Battery and instruction manual included.
AC volts 0-200m-2-20-200-750Vac +0.5%

DC volts 0-200m-2-20-200-1000Vdc +0.5%

AC current 0-2m-200m-20Aac +1.0%

DC current 0-200u-2m-200m-20Adc +0.5%
Resistance 0-200-2k-20k-200k-2M-20MQ £0.15%
Capacitance 0-20p-200n-20uF +2.0%
Frequency 0-20k-200kHz +2.0%

Transistor hFE 0-1000 NPN/PNP

Dims 176 X 90 X 36mm

234 2 3 24 26 2 26 2 2 2

M4650 _ £94.00

Allpricesinclude VAT; P&P £2.00 per order. Min Credit Card
£5. No CWO min. Official Orders from Education welcome:
— min invoice charge £10.00

Qurshop has enormous stocks of components and is open
from 9-5.30 from Mon-Sat. Come and see us!

HOW TO CONTACT GREENWELD: By Post: Use the
address below: By Phone: (0703} 772501/783740 {an-
saphone out of business haurs): By Fax: (0703) 787655: By
EMail; MAG36026: By Telex: 94081101 GWELD

Payment is accepted by cheque, postal order, cash inc.
foreign currency bank notes/book tokens/Access/Visa/Con-
nect.

kol
GREENWELD

ELECTRONIC
COMPONENTS

0 e

443D MILLBROOK ROAD, SOUTHAMPTON, SO1 OHX.

. STEREO VIDEO SOUND MIXER

MX300 This versatile mixer is an essen-
tial part of editing videotapes. It allows
audio inputs from camcorder or second
video recorder {phono), cassette recor-
deror other music source (phono), and 2
microphones (3.5mm]}. The original
soundtrack can be monitored and there
is a master output (phdno) to the VCR.
Power can be a PP3 battery or an external
9V source. Smartly styled in a sloping
front case with a matt black finish the
overall dimensibns are

175 X 110 X 656mm ... .. £19.95.
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GE

LECTRONICS &

b Tel: 0283 65435
el
T D o Fax: 0283 46932

All prices include VAT

Shop open 9-5 Mon-Fri; Add £1

9-2 Saturday p&p to
all orders

Official orders welcome

[ D.C. MOTOR GEARBOXES

Ideal for Robots and Buggies. A miniature plastic
reduction gearbox coupled with a 1-5-4-5 Volt
mini motor. Variable gearbox reduction ratios
are obtained by fitting from 1 to 6 gearwheels
(supplied). Two types available:

SMALL UNIT TYPE MGS

Speed range 3-2200 rpm. Size 37X43X25mm

£3.99

LARGE UNIT TYPE MGL
Speed range 2-1150 rpm. Size 57X43X29mm

£4.55

TOOTHED BELTS & PULLEYS |

Glass fibre reinforced belts with nylon soating.
Width V&', Pitch '4". Available in a range of
lengths from 6"—26" £1.68-£2.60

Matching pulleys 8 tooth, 12, 25 + 40 £1.48,
£1.70, £2.80, £2.99

CEVERYDAY ELECTRONICS KIT PROJECTS

MICRO IN CONTROL

Supplying Electronics

for Education,

W Robotics, Music,
Computing and much, >

much more!
Send NOW for our
illustrated

CATALOGUE

Only £1.00!

NEW SERIES STARTS THIS ISSUE

STARTER KIT £21.95

ALL PARTS LISTED IN TABLE 1
INCLUDING 5V 250mA SUPPLY
AND K12 840 PIN BREADBOARD

EDUCATIONAL BOOKS &
BOOK PROJECTS

ADVENTURES WITH ELECTRONICS

The classic Easy to Follow book suitable for all ages. Ideal
for beginners. No soldering, uses an S-DEC breadboard.
‘Gives clear instructions with lots of pictures. 16 projects —
including three radios, siren, metronome, organ, intercom,
timer, etc. Helps you learn about electronic components
and how circuits work. Component pack includes an S-DEC

| STEPPING MOTORS

breadboard and all the components for the series.
ADVENTURES WITH ELECTRONICS £4.75

COMPONENT PACK {less book) £22.35°

A

A range of top quality stepping motors suitable
for driving a wide range of mechanism§ under
+ computer control using simple interfacing

techniques. pictures accompanied by easy to follow text. Ideal for all
ID35 PERMANENT MAGNET MOTOR — 48 Stgs beginners — children and adults. Only basic tools are
perrev. . needed. 64 full colour pages cover all aspects — soldering
MD200 HYBRID MOTOR — 200 steps per rev. — fault finding — components (identification & how they

£1 6 80 work). Also fult details of how to build 6 projects — burglar
" alarm, radio, game, etc. Requires soldering — 4 pages
MD35 ¥4 PERMANENT MAGNET MOTOR — 48 e e ol
steps per rev. . The components supplied in our pack allows all the projects
MD38 PERMANENT MAGNET MOTOR — 48 to be built and kept. The book is available separately.
steps per rev. £8. FUN WITH ELECTRONICS Book £225

FUN WITH ELECTRONICS

Fromthe USBORNE Pocket Scientist series— An enjoyable
introduction to electronics. Full of very clear full colour

COMPONENT PACK {less book) £17.55

30 SOLDERLESS BREADBOARD PROJECTS

Abook of projects by R. A. Penfold covering a wide range of
interests. All projects are built on a Verobloc breadboard.

Ref
815
814
812
807
806
803
801
800
796
795
790
786
780
775
769

763
739
740
744
745
734
736
123
1728
1730
724
8
719

720

722
715
707
700
581
584

Price
EE TREASURE HUNTER Aug 89 Full Kit £39.95
BATDETECTOR Jun 89 £19.98
ULTRASONIC PET SCARER May 89 £13.80
MINI PSU Feb 89 £22.71
CONTINUITY TESTER Feb 89 £10.28
REACTION TIMER Dec 88 £31.93
DOWNBEAT METRONOME Dec 88 £18.71
SPECTRUM EPROM PROGRAMMER Dec 88  £28.72
SEASHELL SYNTHESISER Nov 88 £26.61
I. R. OBJECT COUNTER Nov 88 £31.56
EPROM ERASER Oct 88 £26.57
UNIVERSAL NICAD CHARGER July 88 £7.44
CABLE & PIPE LOCATOR April 88 £16.35
ENVELOPE SHAPER Mar 838 £15.96
VARIABLE 25V-2A BENCH POWER SUPPLY Feb 88
£52.95
AUDIO SIGNAL GENERATOR Dec 87 £14.53
ACCENTED BEAT METRONOME Nov 87 £22.31

ACCOUSTIC PROBE Nov 87 {less bolt &probe) £18.65

VIDEO CONTROLLER Oct 87 £31.03
TRANSTEST Oct 87 £10.33
AUTOMATIC PORCH LIGHT Oct 87 £18.29
STATIC MONITOR Oct 87 £9.22
ELECTRONIC MULTIMETER Sept 87 £50.01
PERSONAL STEREQ AMP Sept 87 £15.24
BURST-FIRE MAINS CONTROLLER Sept 87 £14.45
SUPER SOUND ADAPTOR Aug 87 £40.89
3 BAND 1.6-300MHz RADIO Aug 87 £28.25
BUCCANEER 1.B. METAL DETECTOR inc. coils and
case, less handle and hardware July 87 £28.17
DIGITAL COUNTER/FREQ METER (10MHz)

inc. case July 87 £71.43
FERMOSTAT July 87 £12.93
MINI DISCO LIGHT Jun 87 £13.41
EQUALIZER {IONISER} May 87 £16.54
ACTIVE I/R BURGULAR ALARM Mar 87 £37.97
VIDEO GUARD Feb 87 £8.94

SPECTRUM SPEECH SYNTH. (no case) Feb 87 £22.28
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Ref
578
569
563
561
560
559
556
544
542
528
523
513
512
497
493
481
464

461
455
453

430
392

387
386
362
337

242
240
205
108
106
10

SPECTRUM 1/0 PORT less case Feb 87
CAR ALARM Dec 86

200MHz DIG. FREQUENCY METER Nov 86
LIGHT RIDER LAPEL BADGE Oct 86

LIGHT RIDER DISCO VERSION

LIGHT RIDER 16 LED VERSION
INFRA-RED BEAM ALARM Sept 86

TILT ALARM July 86

PERSONAL RADIO June 86

PA AMPLIFIER May 86

STEREO REVERB Apr 86

BEC MIDI INTERFACE Mar 86

MAINS TESTER & FUSE FINDER Mar 86
MUSICAL DOOR BELL Jan 86

DIGITAL CAPACITANCE METER Dec 85
SOLDERING IRON CONTROLLER Oct 85
STEPPER MOTOR INTERFACE FOR THE BBC
COMPUTER less case Aug 85

1D35 STEPPER MOTOR EXTRA
OPTIONAL POWER SUPPLY PARTS
CONTINUITY TESTER July 85
ELECTRONIC DOORBELL June 85
GRAPHIC EQUALISER June 85
INSULATION TESTER Apr 85

SPECTRUM AMPLIFIER Jan 85

BBC MICRO AUDIO STORAGE SCOPE INTERFACE
£38

Nov 84
MAINS CABLE DETECTOR Oct 84
DRILL SPEED CONTROLLER Qct 84
VARICAP AM RADIO May 84
BIOLOGICAL AMPLIFIER Jan 84

BUZZ OFF Mar 83

INTERCOM no case July 82

EGG TIMER June 82

SUSTAIN UNIT Oct 81

IN SITU TRANSISTOR TESTER June 78
WEIRD SOUND EFFECTS GEN Mar 78
ELECTRONIC DICE Mar 77

Full layout drawings and component identification

diagrams enable the projects to be built by beginners. Each
circuitcan be dismantled and rebuilt several times using the
same components. The component packallows all projects
in the book to be built one at a time.

£20.89 Projects covered include amplifiers, light actuated switches,
£14.52 timers, metronome, touch switch, sound activated switch,
£30.19 moisture detector, M.W. Radio, Fuzz unit, etc.

30 SOLDERLESS BREADBOARD

PROJECTS Book 1 £2.95
COMPONENT PACK £27.15
VEROBLOC

ENJOYING ELECTRONICS

A more advanced book which introduces some arithmetic
and calculations to electronic circuits. 48 chapters covering
elements of electronics such as current, transistor switches,
£8.95 flip-flops, oscillators, charge, pulses, etc. An excellent
£8.95 follow-up to Teach-in or any other of our series. Extremely
£5.47 well explained by Owen Bishop who has written many
£6.60 excellent beginners’ articles in numerous electronics
£8.05 magazines.
£26.89 ENJOYING ELECTRONICS Book £3.60
£20.85 COMPONENT PACK £14.31
£7.36 VEROBLOC £7.49
Note - A simple multimeter is needed to fully follow this
book. The M102 BZ is ideal. £13.98

A FIRST ELECTRONICS COURSE

A copiously illustrated book that explains the principles of
electronics by relating them to everyday objects. At the end
of each chapter a set of questions and word puzzles allow
progress to be checked in an entertaining way. An S-DEC
‘breadboard is used for this series—soldering is not required.
A FIRST ELECTRONIC COURSE BOOK £3.75
PACK £22.35

MAIL ORDER AND SHOP:
EE83 135 Hunter Street,
Burton-on-Trent,

Staffs. DE14 2ST
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INSULATION
TESTER

EE APRIL 85

~NE
A reliable electronic tester which checks
insulation resistance of wiring appliances etc., at
500 volts. The unit is battery powered simple and
safe to operate. Leakage resistance of up to 100
Megohms can be read easily. One of our own

1 designs and extremely popular.
KIT REF 444

L1 li_l’ \)\:\‘
(Y I 7 l. W
AR 77N l/\ig

3 BAND
SHORT WAVE RADIO

EE AUG 87

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.

KIT REF 718

MINI STROBE

EE MAY ‘86

A hand held stroboscope which uses 6 “ultra
bright” LEDs as the light source. Designed to
demonstrate the principles of stroboscope
examination, the unit is also suitable for
measuring the speed of moving shafts etc.

The flash rate control covers 170-20,000 RPM in
two ranges.

KIT REF 529

J< .ll o '
EE te om !
L
EQUALISER
EE MAY ‘87
A mains powered loniser with an output of
negative ionsthat give a refreshing feeling tothe
surrounding atmosphere. Negligible current
consumption and all-insulated construction
ensure that the unit is safe and economical in
use. Easytobuild on‘a simple PCB.

KIT REF 707

| LIGHT RIDERS

EE OCT '86

Three projects under one title —all simulations of
the Knight Rider lights from the TV series. The
three are a lapel badge using six LEDs, a larger
LED unit with 16 LEDs and a mains version
capable of driving six main lamps totalling over
500 watts.

KIT REF 559 CHASER LIGHT £14.52
KIT REF 560 DISCO LIGHTS £20.89
KIT REF 561 LAPEL BADGE £10.86

EE MAY 89

Produces high power ultrasound pulses. L.E.D.
flashes to indicate power output and level.
Battery powered (9V-12V or via Mains Adaptor).

KIT REF 812
Mains Adaptor £1.98

e

DIGITAL FREQUENCY
200 MHz METER

EE NOV 86

An 8 digit meter reading from AF up to 200 MHz
in two ranges. Large 0.5" Red LED display. Ideal
for AF and RF measurements. Amateur and C.B.

frequencies.
£62.98

KIT REF 563
[
&

ACOUSTIC :
PROBE

EENOV ‘87 - 5
Avery popular project C‘
which picks up vibrations by

and passesthem onto a pair =1
of headphones or an .
amplifier. Sounds from engines, watches and
speech fravelling through walls can be amplified
and heard clearly. Useful for mechanics,
instrument engineers and nosey parkers!

KIT REF 740

means of a contact probe e

MUSICAL DOORBELL

EE JAN ‘86

This project uses a special I.C. pre-programmed
with 25 tunes and 3 chimes. A Magenta design,
the circuit is battery powered and only draws
current whilst producing sounds. Two rotary
switches select the tune required. Provision is
made for three bell pushes, each of which
sounds a different tune, so that three points of

entry can be identified.

KIT REF 497

EE TREASURE ¥,
HUNTER '

EE AUG ‘89

A sensitive pulse induction ("

Metal Detector. Picks up :
coinsandringsetc., upto AN 27 2feF
20cms deep. Low "ground Q57" A
effect”. Can be used with ™ ¥
search-head underwater. Q3

Easy to use and build, kit

includes search-head, handle, case, PCB and all

KTREFals £39.95
Headphones £1 99

DIGITAL
CAPACITANCE
METER

EE DEC 85

Simple and accurate {1%) measurement 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.

KIT REF 493 @

L=
-~ / /

-7

MOSFET
VARIABLE
BENCH 25V 2.5A 8 =
POWER SUPPLY

EE FEB 88

A superb design giving 0.25V and 0-2.5A. Twin
panel meters indicate Voltage and Current.
Voltage is variable from zero to 25V. A Toroidal
transformer MOSFET power output device, and
Quad op-amp IC design give excellent
performance.

KIT REF 769

MAINS TESTER &
FUSE FINDER

EE MARCH ‘86

A handy unit which sounds an audible warning
when the mains supply is disconnected and
gives visual indication on three neon lamps of
the connections to mains sockets. Designed for
checking correct connections of mains wiring
and for tracing which socket connects to which
fuse in fusebox. Can detect no live, no neutral, no

earth, L/N reversal, L/E reversal. @

KIT REF 512

EPROM
ERASER

EE OCT ‘88

Safe low-cost unit capable of erasing up to four
EPROM’s simultaneously in less than twenty
minutes. Operates from a 12V supply. Safety
interlock. Convenient and simple to build and

use.
KIT REF 790 @

STEPPING MOTOR
INTERFACE

EE AUG ‘85

Thisinterface enables 4 phase unipolar stepping
motorsto be driven from four output lines of any
computer user port. The circuit is especially
suitable for the ID35 motor and our MD200 which
are commonly used in buggies and robot arms.
Supplied complete with ribbon cabie and

connector for the BBC user port. E
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KIT REF 464
767



768

One of the best burglar deterrents is a
guard dog and this kit provides the bark-
ing. Can be connected to a doorbell,
pressure mat or any other intruder detec-
tor and produces random threatening
barks. All you need is a mains supply,
intruder detector and a little time.

XK125 £24.00

DISCO LIGHTING KITS

DLBO0OK 8-way sequencer kit with built-
in opto-isolated sound to light input. Only
requires a box and control knob to com-

£34.60

DL1000K 4-way chaser features bi-
directional sequence and dimming 1kW
per channel. . ............. £21.00
DLZ1000K Uni-directional version of the
above. Zero switching to reduce in-

£11.80
DLA/1 (for DL & DLZ1000K) Optional op-
to input allowing audio ‘beat’/light

p
DL3000K 3-channel sound to light kit,
2zero voltage switching, automatic levet
control and built-in mic. 1kW per

£17.00

tors, 5Ws strobe tube and assembly in-
structions. Supply: 240V ac. Size:
80x50x45.

XK124 STROBOSCOPE KIT £15.00

SIMPLE KITS FOR
BEGINNERS

Kits include all components (inc. speaker

where used) and full instructions.

SK1 BOOR CHIME play a tune when ac-

tivated by a pushbutton .

SK2 WHISTLE SWITCH switches a relay

on and off in response to whistle com-
£3.90

SK3 SOUND GENERATOR produces

FOUR different sounds, including

police/ambuiance/fire-engine siren and

4 machine gun

SPECIAL OFFERS ON KITS FOR
SCHOOLS AND TRAINING CENTRES
~contact Sales Office for discounts

and samples

VOICE RECORD/PLAYBACK KIT

RECORD

MICROPHONE

AMP

HIGH QUALITY PCB”

This simple to construct and even simpler to operate kit will record and playback

SUPER-SENSITIVE
MICROBUG

VARICAP TUNED
TRANSMITTER
SENSITIVE

ELECTRET r_
MIC ROPHCH

PRINTED CIRCUIT
AERIAL COIL
MEMORY

$IGr GAIN
ApP FIER
3 HIGH QUAL ITY
FHOREGLASS PCB wiTH
SCULDER RESIST 120 » 40mm}
Only 45x 25 15mm, including built-in
mic. 88-100MHz (standard FM radio).
Range approx. 300m depending on ter-
rain. Powered by 9V PP3 (7mA). Ideal for
surveillance, baby alarm etc. . £5.50

short messages or tunes. It has many uses — seatbelt or lights reminder in the
car, welcome messages to visitors at home or at work, warning messages in
factories and public places, in fact anywhere where a spoken message is an-

nounced and which needs to be changed from time to time. Also suitable for
toys —why not convert your daughter's £8 doll to an £80 talking doli!!

VERSATILE REMOTE
CONTROL KIT |

TEN EXCITING PROJECTS FOR BEGINNERS

This kit contains a solderless breadboard, components and a booklet with in-
structions to enable the absolute novice to build ten fascinating projects in-
cluding 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 in-
cluded, enabling the beginner to build the circuits with confidence.

XK118

MULTIMETER BARGAINS

A high accuracy Autoranging meter with
Display Hold, Memory features.

0-2-200-750 1.2%

0-0.2-2-200-1000 0.8%

AC current0-2m-200mA 1.2% 0-10A 2%

DC current .as for AC

Resistance. 0-200-2K-20K-200K-2M 1%.

Continuity. . Buzzer sounds at /20 ochms
Size. ... 127x69x25mm

405 207

A 15 range Autoranging multimeter with
4AC, 5DC and 6 resistence ranges. Only
8x55x108mm. Complete with wallet.
405 206

Ask for a leaflet on our range of meters

includes all components (+trans-
former) for a sensitive IR receiver with 16
logic outputs (0-15V) which with
suitable interface circuitry (relays,
triacs, etc—details supplied) can switch
up to 16 items -of equipment on or off
remotely. Outputs may be latched to the
last received code or momentary (on dur-
ing transmission) by specitying the
decoder IC and a 15V stabilised supply is
available to power external circuits. Sup-
ply: 240V AC or 15-24V DC at 10mA.
Size (exc. transformer) 9x4x2 cms.
Companion transmitter Is the MK18

. £15.00

ELECTRONIC WEIGHING
SCALES .

A LED
."“.I"' DUAL PHOTOTRANSISTOR

Kit contains a single  chip micro-

{ processor, PCB. displays and all elec-

tronics to produce a digital LEDreadout of

{ weight in Kgs or Sts/Ibs. A PCB link

selects the scale - bathroom/ two types

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).

MK12 IR Receiver

(inc transformer)

MK18 Transmitter. . . .

MK9 4-way Keyboard. .. ...
MK10 16-way Keyboard. ..
601133 Box for Transmitter. .

of kitchen scales. A low cost digital ruler

ELECTRONIC LOCK KIT

Don’t lock yourself out! This high security lock kit will secure doors
to sheds, garages or your front door and the built-in aiarm will deter
would be prowlers. Scores of uses including area access preventing

unauthorised se of machinery or even disabling your

KEYBOARD

_.PROGRAM PLUG & SOCKET
LOCK CHIP

TK ELECTRONICS
13 Boston Road
London W7 3SJ
Tel: 01-567 8910
Fax: 01-566 1916

MICROPROCESSOR TIMER
Kit controls 4
outputs inde-
pendently
switching on
/off at 18
preset times
over a 7-day
cycle. LED display of time/day easily
programmed. Includes box.

CTB000K. ................ . £49.50

XK114 Relay kit for CT6000 includes
PCB, connectors and one relay. Will ac-
cept up to 4 relays. 3A/240V c/o con-

car. One correct 4 digit
code (out of 5000) will
open the lock. Incorrect
entries sound the alarm
and disable the keyboard
for up to 3 mins. Kit
includes 12-way keypad,
and operates from 9 to
15V (50uA) supply. Will
drive relay or 701 150
lock mechanism,

OUTPUT ORIVER

ORDERING INFORMATION All prices exclude VAT. Free
p&p on orders over £50 (UK only), otherwise add
£1+VAT. Overseas p&p: Europe £3.50 elsewhere
£10.00. Send cheque/P0/Barclaycard/Access No. with
order. Giro No. 529314002. Local authority and export
orders welcome. Goods by return subject to availability.

ORDERS: 01-5678910 24 Hours
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Editorial Offices
EVERYDAY ELECTRONICS EDITORIAL,
6 CHURCH STREET, WIMBORNE,
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FAX: (0202) 841692
See notes on Readers’ Enquiries below—we re-
gret that lengthy technical enquiries cannot be
) answered over-the telephone
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EVERYDAY ELECTRONICS ADVERTISEMENTS
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GREAT HOLLAND, ESSEX CO130JS.
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FREE

Over the next couple of months we will be publishing a few simple projects
which can all be built on the Free Easiwire Circuit Board attached to the front of
this issue. This board has been supplied by BICC-Vero who also supply the Easi-
wire wiring system — we reviewed this in our June 88 issue.

The board can be used to build up almost any small project so you are not
limited to the ones we are publishing. The gift should therefore be of interest to
most readers and we hope it will encourage those who have not built any projects
before to “have a go”.

BOOKS

While on the subject of project building please note that our first ever project
book — Electronic Projects Book 1— is now on sale at your newsagents. This
book contains 29 projects each backed with a kit of components.

There are now four special EE publications available and you can find details
on all of them on page 811. They are all available by mail order through our Direct
Book Service.

More books have been added to the D.B.S. pages this month — and another
few new ones will appear next month. All the books listed are chosen because we
believe they will be of special interest to our readers and the lists are updated
every month.

P.C.B.s

In the past we have often had to ask readers to wait two or three weeks for
p.c.b.s from our service. I’'m pleased to say that virtually all of our listed p.c.b.s
are now held in stock at our editorial office and are posted within seven days of
receipt of your order. So — post willing — you should not have to wait too long

before you can start the latest project.

SUBSCRIPTIONS

Annual subscriptions for delivery direct to
any address in the UK: £15.70. Overseas:
£19.00 {£36 airmail). Cheques or bank drafts
(in £ sterling only) payable to Everyday Elec-
tronics 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

Certain back issues of EVERYDAY ELEC-
TRONICS are available price £1.50 {£2.00
overseas surface mail—£ sterling only
please) inclusive of postage and packing per
copy. Enquiries with remittance, made pay-
able to Everyday Electronics, should be sent
to Post Sales Department, Everyday Elec-
tronics, 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. & Dec. 85, April, May, Oct. & Dec. 86,
Jan., April, May & Nov. 87, Jan., March,
April, June & Oct. 88.

BINDERS

Binders to hold one volume {12 issues) are
available from the above address for £4.95
(£6.95 to European countries and £9.00 to
other countries, surface mail) inclusive of
postage and packing. Please allow 28 days
for delivery. Payment in £ sterling only
please.

Editor MIKE KENWARD
Secretary PAMELA BROWN
Deputy Editor

DAVID BARRINGTON
Business Manager

DAVID J. LEAVER

Editorial: WIMBORNE {0202) 881749

Advertisement Manager
PETER J. MEW Frinton (0255) 850596.

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 publishedin
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 Iegal
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.

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 ciccumstances,
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/BUGS/
TELEPHONE EQUIPMENT

We would like to advise readers that
certain items of radio transmitting and
telephone equipment which may be
advertised in our pages cannot be leg-
ally used in the U.K. Readers shouid
check the law before using any trans-
mitting or telephone equipment as a
fine, confiscation of equipment and/or
imprisonment can result from illegal
use. The laws vary from country to
country; overseas readers should check
local laws.
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Easiwire/Pocket Money Project

AUTOLIGHT

CHRIS BOWES

A simple unit that can be constructed on the Free
Easiwire Circuit Board. It will provide emergency
lighting or an automatic night light.

designed to switch on a small, low

voltage lamp automatically when the
light level sensed by a Light Dependent
Resistor (LDR) falls below a set level. It
has been specially designed so that it can be
built up on the FREE, cover mounted, piece
of Easiwire board.

This is an interesting circuit in its own
right and has a number of useful applica-
tions. These can include an automatic night
light for use with a child or an emergency
lighting system to take over illuminating a
strategic area in the event of failure of a
mains driven system.

The main active device in the project is
the light dependent resistor. Light depen-
dent resistors operate in the same way as
variable resistors in so far that the actual
resistance of the component can be made
to vary.

In the case of a variable resistor or poten-
tiometer you can manually alter the resis-
tance by operating the rotating control of
the component. With a light dependent
resistor the amount of light falling upon the
photo-sensitive area of the device governs
the actual resistance of the component. In
general when more light is shining on the
LDR the resistance of the component is
low and when very little light falls on it the
resistance is high.

THls MONTH’s Pocket Money project is

CIRCUIT DESCRIPTION

The circuit diagram for the Autolight
project appears in Fig.1. Resistors R1 and
R2 form a fixed (reference) voltage divider
to produce a steady voltage of approxi-
mately 0.8V at the inverting input, pin 2 of
IC1. Preset VRI and LDR1 form a similar
voltage dividing network which produces a
variable voltage, dependent upon the
amount of light falling upon the LDR,
which is connected to the non-inverting
input (pin 3) of IC1. The preset control is
included so that the operating light level of
the circuit may be accurately set.

IC1 is a CA3140 op. amp. which is confi-
gured in this circuit, as a comparator. An
operational amplifier is designed to
amplify the difference between the two
inputs by a factor which is determined by
the ratio of the resistance between the sig-
nal and the inverting input and a similar
resistance connected between the output
and the inverting input.

When the op. amp is set up as a com-
parator these two resistors are omitted and
as a result the op. amp has virtually an infi-
nite gain. This is, in practice, limited by
being restricted to the power supply rail
voltages.

Under these circumstances the output
state is determined by the voltages present

at the two inputs. If the voltage at the non-
inverting input (pin 3) is greater than the
voltage present at the inverting input (pin
2) then the output at pin 6 will be the bat-
tery voltage.

If the conditions are reversed so that the
voltage at pin 2 is greater than the voltage
at pin 3 then the output at pin 6 will be 0
volts. The circuit is in fact very sensitive
and a very small fluctuation of the input
voltages will cause a complete swing of the
output voltage at pin 6 from 0V to 9V.

TRANSISTOR POWER
SWITCH

The operational amplifier has a very low
current output. As a result it is not possible
for this device to directly switch the lamp
on and off so a simple, single stage, transis-
tor output switching amplifier, consisting
of resistor R3 and transistor TR1 is used to
carry out this task.

In this sort of application the transistor is
used as a simple switch so that a small cur-
rent flowing through the base/emitter junc-
tion is used to control a much larger current
flowing through the collector/emitter cir-
cuit. When a very small current flows
through the base emitter circuit this allows
a large current to flow through the collec-
tor/emitter circuit.

As soon as the current through the base/
emitter ceases to flow then the current
through the collector/emitter circuit is also
prevented from flowing. The current will
flow through the base/emitter aslong as the
voltage between the base and the emitter of
the transistor exceeds 0.7V.

In actual fact, no matter what voltage is
available at the base of the transistor the

S1 LPY 3%

Fig.1. Circuit of the Autolight
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transistor will actually prevent the voltage
between the base and the emitter exceed-
ing 0.7V. Any excess voltage is converted
to heat by the transistor and could cause
serious damage to the transistor. In order
to restrict the current flowing through the
base/emitter circuit of the transistor to a
safe level resistor R3 has been included in
the circuit as a base protection resistor.

LAMP

The selection of the lamp operated by
this circuit (LP1) presents a difficulty, since
it appears that no suppliers have 9V bulbs
available in their catalogues. The solution
is to therefore use a lower voltage bulb and
to adjust the voltage flowing through it by
means of a series resistor (R4).

Although the values given in the compo-
nent list will work quite happily they are by
no means the only suitable combination.
There are such a large number of bulbs
available that the best strategy is for you to
select a bulb and then select the approp-
riate value for R4 to suit your bulb using
the formula:

R4 = L= Vour
Ibulb

Where Vg = the battery voltage, Vyup =
the voltage of the bulb and I, = the cur-
rent taken by the bulb.)

COMPONENTS

All 0.25W 5% carbon except
where stated

Potentiometer
VR1 10k skeleton preset,
horiz

Semiconductors

TR1 TIP31A npn power
IC1 CA31400p.amp
Miscellaneous

LDR1 ORP12light
dependent resistor

S1 s.p.s.ttoggle switch

LP1 6.5V,0.15A bulb
(see text)

B1 9V battery
(PP9orsimilar)

JK1 Min. “power” jack

connector to suit
power supply
(optional)

Easiwire circuit board (Free
with this issue), 38 holes x 18
holes; Easiwire connectors (4
off); Easiwire wire; bulb holder;
8-pin i.c. socket; battery
connector; plastic case, to choice.

Resistors
R1 10k a
R2 1k See page 783
R3 150 ‘
R4 15 0.5W (seetext)

Approx. cost

£5

Guidance only
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SWITCHED POWER JACK
TURNS DFF BATTERY WHEN
PLUG 1S INSERTED INTO SOCKET

ey
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Fig.2. Using a battery eliminator

BATTERY ELIMINATOR

If you intend to operate this circuit as a
child’s night light, or in some similar situa-
tion where it must operate for a long period
of time, you will probably find that normal
9V batteries are insufficient to keep the
bulb burning for a prolonged period. How-
ever, it is possible to operate this circuit
from a mains driven power pack of the type
that is sold at component shops.

In order to connect a battery eliminator
into the circuit you will need to use a low
voltage input connector socket, of the type
suitable for the output from your power
supply, which switches off the internal bat-
tery when the external power supply is con-
nected. This should be wired up as shown
in Fig.2.

Switching within the input socket SK1
works so that without the power plug
inserted the contacts allow current from
the battery to flow to the circuit in the nor-
mal way. When the power plug is inserted
the internal switch mechanism disconnects

the internal battery and powers the circuit
from the current supplied by the power
pack instead.

Under no circumstances should this pro-
ject be connected to the mains EXCEPT
through a SAFE low voltage power supply.

The on/off switch S1 is a simple, single
pole, single throw switch which is included
in the circuit so that it may be turned off
when not required.

CONSTRUCTION

This project has been constructed using
the BIC-VERO “Easiwire System”. A
suitable circuit board is included FREE
(cover mounted) with this issue of Every-
day Electronics. The board has 38 by 18
holes, on a 0.1in. matrix.

The layout of the components on the
board together with the underside wiring is
shown in Fig.3. The components are simply
inserted into the appropriate hole in the
board from the side with the wider holes.
When all of the components have been
inserted into it, the board is turned over
and the protruding component tails trim-
med to alength of 3mm using a pair of side-
cutters.

At this stage it is important to ensure that
any polarity sensitive components are
inserted into the board the correct way
round. This should be double checked
thoroughly before wiring the board up,
since moving components after they have
been wired tends to require the complete
replacement of all the connections made
with that piece of wire.

The components can now be interwired,
using the Easiwire pen, to produce the con-
nections as shown in Fig.2. This processisa
fairly simple task and should not cause too
many problems.

At the start of a wiring run a short length
of wire from the wiring tool is held on the
board near to the first component pin with
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Fig.3. Wiring for the Autolight circuit board
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the finger. The tool is then used to roll the
wire up the pin, under light tension, for
four or five turns and roll it back down
again with another four or five turns
around the component tail.

The wire should now be at the bottom of
the component tail and should be in contact
with the surface of the board. The wire is
then pulled along to the next component by
means of the wiring pen, keeping a small
amount of tension on the wire, where the
process is repeated again rolling the wire
up and down the component tail before
continuing to the next component.

At the end of the wiring run the wire is
run up and down the last component as
before and the wire is then cut, close to the
pin, using the cutter on the tool. The extra
piece of wire at the beginning of the wiring
run can be similarly cut off using the cutter
blade. Where the wiring chain has to
break, as in the case of the negative con-
nection to LDR1, this is simply achieved by
wiring a further set of turns of wire around
the component tail on top of those already
sighted there at the junction point and then
continue as before.

In this circuit there are two points at
which wires have to cross. Because the wire
used in this system is not insulated it is
necessary to place a piece of insulating tape
on top of the first wire installed before run-
ning the second wire on top of this. The
points at which these occur are shown in
Fig.3.

The wire connecting the power rail from
IC1 pin 7 to LP1 “spring” connector, if run
in a straight line, would foul one of the
component rails of resistor R4. In order to
prevent this happening a curve must be
introduced into the wiring run by using the
double-sided adhesive supplied.

A small piece should be cut to the correct
size required, the white film removed from
the adhesive sheet and the sheet stuck to
the back of the board. The brown film is
then peeled off before the wiring run is
made and the wire pressed onto the adhe-
sive sheet to hold it firmly in place away
from the tail of resistor R4.
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ADJUSTING AND
TESTING

Before inserting the battery and any
attempt is made to use the circuit it should
be thoroughly inspected to make sure all
components are installed correctly, are the
correct way round and that there are no ‘ac-
cidental’ short circuits. When this visual
check has been completed then the battery
may be inserted into its holder and swtich
S1 operated.

The first stage of the adjusting and test-
ing procedure is fo set the value of preset
VRI1 so that the lamp is turned on at the
correct light level. To do this you should
cover the LDR and adjust VR1 until the
light comes on. If you then remove the cov-
ering and allow light to fall upon the LDR
you should observe that the light is turned
off. You can then adjust VR1 further until
the bulb (LP1) switches on at the desired
light level.

FAULT FINDING

Fault finding on this circuit can only
really be accomplished by means of a mul-
timeter. If the battery voltage is measured
at the appropriate power points in the cir-
cuit and the circuit still fails to work then it
will be necessary to check the individual
sections of the circuit.

Assuming that the battery voltage is
available between pins 4 and 7 of IC1. The
next stage is to check the voltages, with
respect to the negative input to the board,
at pins 2 and 3 of IC1. A voltage of approx-
imately 0.8V should be available at pin 2
and if this is not the case then the connec-
tions to the reference voltage divider, com-
prising resistors R1 and R2, should be
checked.

With the meter, set to ‘volts’, connected
to the negative battery input the positive
probe should be connected to the wire of
R1 nearest to the top of the board. The bat-
tery voltage should be measurable at this
point and if this is not the case then the con-
nection between the positive power supply
input and this point should be investigated.

The voltage at the other end of R1, atthe
junction with R2, should be approximately
0.8V. The voltage present at pin 2 of IC1
should also be checked and found to be the
same as the voltage found at the junctions
of R1 and R2. If this is not the case then the
connection between the junction of R1 and
R2 and pin 2 of IC1 should be investigated.

If the voltages measured at these two
points are considerably higher than 0.8V
then the connection between the end of R2
nearest to the bottom of the board and the
negative battery input connector should be
investigated. If the connections between
R1 and R2 and pin 2 of IC1 appear to be
correct then the values of R1 and R2 should
be checked using the resistance setting of
the meter.

LIGHT LEVEL

The next stage is to check that the light
detecting circuit, consisting of VR1 and R3
(LDR) is operating correctly. The first
stage is to check the voltage between pin 3
of IC1 and the negative battery input to the
circuit board whilst varying the amount of
light falling on the LDR.

The voltage at this point should vary
according to the amount of light falling on
the LDR. When very little light falls on the
LDR then the voltage at pin 3.0of IC1 should
be between two volts and the battery vol-
tage.

As the amount of light falling on it is
increased by removing the shading bet-
ween the source of the light and the LDR
so the voltage at pin 3 should reduce to
below the voltage measured at pin 2. If this
is not the case then the connections in the
vicinity of pin 3 of IC1 should be checked.
If the voltage measures 0 volts, with respect
to the negative supply voltage, then a check
should be made between pin 3 and the posi-
tive battery input on the board.

If the battery voltage is measured bet-
ween these two points then this would indi-
cate either a wiring short circuit between
pins 3, 4 of IC1 or a fault within IC1 itself. If
no voltage is measured between either of
the battery input connections and pin 3
then this would indicate that the fault lies
with the interconnection between pin 3 of
IC1 and the light sensing resistance chain
(VRV/LDR1).

Another potential source of problems in
the light sensing circuit is if VR1 is set so
that there is very little resistance between
the positive power supply rail and the con-
nection of the wire of VR1 with the LDR
then the variation of light levels on the
LDR will have very little effect. A visual
check should be made of the setting of VR1
and if necessary an adjustment of the set-
ting VR1 made.

The potential divider circuit consisting of
VR1 and LDR1 can be checked out in the
same way as described for the checking of
the fixed voltage potential divider made up
of resistors R1 and R2. The major differ-
ence however is that the voltage present at
the junction of VR1 and LDR1 which
should be the same as the voltage present at
pin 3 of IC1, should vary as the level of the
light on the LDR varies.

Once a fluctuating voltage, which varies
with the amount of light falling on LDR1, is
obtained VR1 can be adjusted until the cir-
cuit switches over at the required light
level.

OUTPUT VOLTAGE

The next stage is to check that the output
voltage of pin 6 of IC1 switches as the
amount of light falling on the LDR is
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altered. With a voltmeter connected bet-
ween the negative battery input to the
board and pin 6 on IC1 the amount of light
falling on the LDR should be varied by
shading it with your hand.

When the amount of light falling on it is
greater than the level at which you wish the
circuit to switch then the output measured
between pin 6 of IC1 and 0 volts should be
virtually 0. As the light falling on the LDR
is reduced, by shading it with your hand, so
the voltage at pin 3 should rise above the
voltage set at pin 2 and the output voltage
at pin 6 should, at this stage rapidly switch
from 0 volts to virtually the battery voltage.

If this does not happen and you have
already checked that the voltage at pin 3
fluctuates above and below the voltage of
pin 2 then you should check that there are
no short circuits associated with pin 6 of
IC1. If the voltage present at pin 6 of IC1 is
permanently at the battery supply voltage
then a check should also be made to ensure
that there is not an accidental short circuit
between pins 6 and 7 of IC1.

If this reveals no fault, or if the voltage at
pin 6 remainslocked at 0 volts, then a check
should be made that the battery voltage is
present across pins 7 and 4 of IC1. If all
other checks reveal nothing to be wrong
then it must be suspected that IC1 is faulty
and it should be replaced with a new one.

OUTPUT CIRCUIT

Fault finding on the output circuit is rela-
tively simple. The first stage is to check that
bulb LP1 is firmly screwed into its lamp
holder and that the connections are cor-
rectly made to the connectors on the board.

Once this has been done the next stage is
to make a temporary short between the
emitter and collector of transistor TR1.
This should cause LP1 to light up. If LP1
does not illuminate when tested in this way
then a careful check should be made of the
lamp circuit from the battery positive con-

nection to the board, through the under-
board wiring to the positive side of LP1 and
from LP1 through resistor RS and the col-
lector and emitter of TR1 to the negative
battery connection. A break of any
description along this chain will cause the
lamp not to illuminate.

If the lamp illuminates when tested in
this way then the short circuit between the
collector and emitter of TR1 should be
removed and the voltage between the
negative battery connector and the base of
TR1 should be checked. When battery vol-
tage is applied to the end of R4 which is
connected to pin 6 of IC1 then approxi-
mately 0.7 volts should be measured bet-
ween the base and emitter of TR1. This
should cause LP1 to illuminate.

If no voltage is measureable between the
base and emitter of TR1 when battery vol-
tage is available at pin 6 of IC1 then the vol-
tage present at the end of R3 nearest to the
top of the board should also be measured.
If the battery voltage is not present here
but is present at pin 6 of IC1 then the con-
nection between pin 6 of IC1 and R3 should
be investigated. If battery voltage is
measurable at both ends of R3 then the
connection between R3 and the base of
TR1 should be investigated.

If all of the foregoing checks prove that
there is nothing wrong on the circuit board
then the voltage present between the emit-
ter and the base of TR1 should be mea-
sured. If 0.7V or more is present at this
point and the transistor still fails to cause
LP1 to illuminate then it must be suspected
the TR1 is defective and should be
replaced.

CASE

Before the project can be installed into a
case a suitable sized case should be pre-
pared. It is important to realise that the
case layout shouldbe designed so that the
light from bulb LP1 does not shine onto the

LDR and that the circuit board canbe
installed with the LDR exposed to the
ambient light through a hole in the case.

In the prototype it was decided that LP1
would be mounted so as to protrude
through the top of the case with the LDR
mounted in what is effectively the front of
the case (which is in fact the bottom of the
case) furthest away from the removable lid.
When suitable positions for these compo-
nents and also for S1 and, if used, the input
power supply jack socket JK1 have been
formed the case should be carefully drilled
with holes of the appropriate sizes to
accommodate these components.

Because it is potentially difficult to assess
the correct position of the LDR by holding
the circuit board up to the case it will be
necessary to find a position for the LDR by
careful measurement. Once the hole to
accommodate the LDR has been drilled in
the case then the circuit board may be
offered up to the case wall and the LDR
accurately positioned.

Inorder to allow the LDR to be mounted
as close as possible to the body of the case it
will be necessary to carefully bend the body
of transistor TR1 over so as to make it as
close to the component board as possible.
The mounting holes for the circuit board
can then be marked and drilled.

Once these holes have been drilled and
their edges cleaned up any lettering you
may wish to use on the case may be applied.

IN USE

This project is very simple to use. All
that it is necessary to do is to set VR1 to
give precisely the correct switching point
and then turn the unit on.

It must be remembered that even when
the lamp is not illuminated a current is
being drawn from the battery. So when the
unit is not required to be in use it should be
turned off to conserve battery life. 0

USI

issue for more details.

The board has a matrix of tapered holes enabling comp-
onent leads to be pushed through and firmly held while
connections are made. Complete projects can be built
using Easiwire without the need to solder joints.

This issue contains two projects specifically designed to
be built on the board — more projects will follow over the
next couple of months, they include a Games Timer and a

Possession Alarm,
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ING YOH
EASIWIRE
CIRCUIT
BOARD

The Easiwire circuit board attached to the front of this
issue can be used to build almost any small circuit on. Itis
specially designed to be used with the BICC Vero Easiwire
solderless wiring system —see their advertisement in this
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Easiwire/Pocket Money Project

CAR

IMPULSE WIPER

CHRIS BOWES

Use your Free (cover mounted) piece of
Easiwire matrix board to give your car
wipers a delayed sweep facility

VERY useful facility incorporated in
Asome, but not all, cars is the ability

to have the windscreen wiper oper-
ate once every now and again. This facility
is known as the “Impulse Wipe” facility.
This project describes how a very simple
circuit can be constructed to provide this
facility.

HOW IT WORKS

A car wiper motor circuit is usually very
similar to that shown in Fig.1a. It consists
of a wiper on/off switch, which is wired to
the motor by means of two circuits. One of
these circuits is a direct connection to the

the motor start, accomplish one sweep and
then park itself again on a timed basis. Such
arelay can be operated by the standard 555
timer circuit which we have used before in
this series of “Pocket Money” projects.

The 555 timer is a very useful circuit in
that it produces, when configured as in
Fig.2, an output wave form which is alter-
nately on and off for time periods which are
governed by the values of a small number
of external components.

CIRCUIT DESCRIPTION

The full circuit diagram for the Car
Impulse Wiper is shown in Fig.3. This cir-

SUPPLY

PARKING
CONTACT

WINDSCREEN
WIPER MOTOR

CHASIS RETURN

ADDITION RELAY
CONTACTS GIVE

nc] IMPULSE WIPE
WHEN RELAY
BRIEFLY ENERGISED

"

Fig. 1a Popular arrangement for a typ-
ical car windscreen wiper circuit.

motor which causes the motor to run
constantly whilst the other circuit is wired so
as to include a switch, usually in the motor
assembly, which is. closed except for a brief
moment when the motor is in specific
(parked) position. Another popular system
places a short across the motor, to stop it
quickly, when the wiper is turned off and
the park switch operates. Dual speed wipers
also have different wiring.

When the wiper motor switch is turned
on the motor operates normally. When the
motor switch is turned to the off position
the current is connected to the motor
through the parking switch so that the
motor continues to operate until it reaches
the parking position.

If a relay (which is really an electrically
operated switch) is added to the circuit as
shown in Fig.1b then this can be operated
by a simple electronic circuit so as to make
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Fig. 1b. Windscreen wiper circuit

modified to give “impulse” action.

cuit incorporates the relay coil of the relay
shown in Fig.1b.

The heart of the impulse wiper circuitis a
standard Astable 555 timer circuit with
resistor R1 and potentiometer VR1 com-
bining together to form the equivalent of
R, of Fig.2. Resistor R1 has been chosen to
set the minimum acceptable period bet-
ween pulses of the impulse wiper, whilst
VR1 has been chosen so that it is adjustable
to give the intervals between the sweeps of
the wiper. These values have been chosen,
together with that of capacitor C1 to pro-
duce the time delays which are considered
to be appropriate for this project.

Potentiometer VR1 and R1 set the time
period that the relay RLA is not energised.
The values of resistor R2 and capacitor C1
determine the fixed time period, which is
not affected by any adjustment of VR1, for
which RLA is energised in each cycle.

Capacitor C2 is a decoupling capacitor
which is used to set the voltage at pin 5
(control voltage input) at the optimum
level for operation of the circuit. Relay
RLA has been chosen so as to draw a rela-
tively small current from IC1.

-+ -
Ra RESEY
% .B/
7
¢ o 3 OUTPUT
2
1 L]
?c #DPO]

Fig. 2. Using the 555 timer i.c. in the
astable mode.

Because the standard bipolar 555 timer
verison of IC1 has been chosen for use with
this circuit, sufficient power is available
from the integrated circuit to directly drive
the relay. Also, because the timer output is
governed by the values of the resistors and
capacitor the relay has been placed bet-
ween the positive power supply rail and the
output of IC1.

This causes the relay to be energised
when the output of IC1 is at 0 volts. This
arrangement ensures that the relay is ener-
gised for a time period which is determined

Fig. 3. Circuit diagram- for the Car
Impulse Wiper.
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by the fixed values of R2 and C1, and is de-
energised for the time period which can be
varied by operation of VR1.

The diode D1 across the relay coil is
included in the circuit to prevent the vol-
tage surge which is produced when the
relay de-energises from destroying IC1.
Switch S1 is the standard two pole switch,
incorporated into the potentiometer VR1,
which is used to turn off the unit when not
required.

Although this circuit can be operated
from a 9V battery, as are all of the circuits
in the “pocket money” series, it does seem
rather unnecessary to include a battery
when a suitable source of power is available
within the car. Itis therefore suggested that
the power required to drive this project is
obtained from the car and, for that reason,
the fuse FS1 has been incorporated into the
circuit to provide protection in the event of
problems occurring within the circuit.

CONSTRUCTION

This project has been designed to be con-
structed on the FREE, cover mounted,
piece of Easiwire matrix board and using
the “Easiwire system”. This board has a
matrix of 38 by 18 holes or can be obtained
by cutting down a larger board to suit.

The layout of the components on the
board together with the underside wiring is
shown in Fig.4. The components are simply
inserted into the appropriate hole in the

* board from the side with the wider holes.
When all of the components have been
inserted into it the board is turned over and
the protruding component tails trimmed to
a length of 3mm using cutters.

It is important to ensure that any polarity
sensitive components are inserted into the
board the correct way round. This should
be checked thoroughly before wiring the
board up, since moving components after
they have been wired tends to require the
complete replacement of all the connec-
tions made with that piece of wire. The
components are then connected, using the
Easiwire pen, to produce the connections
asshown in the underside diagram (Fig.4).

This process is fairly simple. At the start
of a wiring run a short length of wire from
the wiring tool is held in the board near to
the first component pin with the finger.
The tool is then used to roll the wire up the
pin, under light tension, for four or five
turns and roll it back down again with
another four or five turns around the com-
ponent tail. The wire should now be at the
bottom of the component tail and should
be now in contact with the surface of the
board.

The wire is now pulled along to the next
component by means of the wiring pen,
keeping a small amount of tension on the
wire, where the process is repeated again
rolling the wire up and down the compo-
nent tail before continuing to the next com-
ponent. At the end of the wiring run the
wire is run up and down the last component
as before and the wire is then cut, close to
the pin, using the cutter on the tool. The
extra piece of wire at the beginning of the
wiring run can be similarly cut off using the
cutter blade.

In this circuit there are two points at
which wires have to cross. Because the wire
used in this system is not insulated it is
necessary to place a piece of insulating tape
on top of the first sets of wire installed
before running the second sets of wire on
top of this. The points at which these cros-
sovers occur are both under the i.c. and one
piece of insulation tape can be used to pro-
vide insulation for both of the sets of cros-
sing wires as shown on Fig 4.

COMPONENTS

Resistors

Ri 5k6

R2 3k3 a
All 0.25W 5% carbon  See page 783
Potentiometer

VR1 100k lin. rotary,

with d.p.s.t. switch

Miscellaneous
RLA 12V p.c.b. mounting
relay, with heavy

duty contacts (16A)
S1 See VR1
FS1 250mA fuse with
carrier

Easiwire board, 38 x 18 holes
(FREE with this issue); connec-
tors for Easiwire board (7 pairs);
plastic case to choice; control
knob; self-adhesive standoffs (3
off); 8-pini.c. socket; barrier strip,
5-way with right angle connec-
tors (see text); connecting wire;
heavy duty automotive wire; sol-
der etc.

Approx. cost
Guidance only

£12

WIPER SWITCH
Capacitors CONNECTIONS
Ci 470u elec. 16V
c2 Ow 1 Mylar 16V
Semiconductors
D1 1N4148signal diode
IC1 555 bipolar timer
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Fig. 4. Easiwire board component layout and details of the underside
wiring. Wires connecting the relay contacts should be rated at least

10A.
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After completion the circuit should be
carefully tested, using an external 12V sup-
ply if necessary, to ensure that it operates
correctly before finally isolation varnish is
brushed over all of the connections to make
the circuit permanent. Varnishing also
helps to protect the circuit against mois-
ture.

FAULT FINDING

Fault finding of the circuit board prior to
inserting into a suitable case is relatively
simple. The first stage is to check that the
circuit is receiving power and that the
power “rails” on the board are doing their
job.

You should be able to measure the bat-
tery voltage between any 0V connection
and both pins 8 and 4 of IC1 as well as bet-
ween the battery positive connection to the
board and pin 1. If these voltages are not
present this will indicate faulty wiring up of
the component board.

The next step is to check the voltage at
the output (pin 3) of IC1. If the circuit is
working correctly this voltage should be
regularly switching between 0 volts and the
battery voltage.

If this does not occur and the output is
locked permanently at a fixed voltage then

Rear of the control unit showing the five-way connecting strip.

If both of these voltages are not present
then the most likely cause is that the circuit
from the positive voltage rail, through
VRI1, R1 and R2 is not correctly made.
This is best checked by measuring the vol-
tage present between 0 volts and each of
the points in the component chain through
VRI1, R1, R2 and C1 and investigating at
the point where no voltage is measured.

If a voltage is present between 0 volts
and pin 7 but no voltage, or only a very

LT

Completed circuit board showing component layout. The timer i.c. should
be mounted in an 8-pin i.c. holder.

you should remove the i.c. from its socket
and check the voltage at the pin 3 connec-
tion again. If the voltage persists with IC1
removed then the fault does not lie with
IC1 but most possibly with the wiring
associated with the connections from IC1
to the relay and D1.

A particularly likely problem is that
diode D1 may be connected the wrong way
round or may have gone short-circuit. This
can easily be checked by using the resis-
tance scale on your test meter.

The diode should exhibit a very low
resistance with the test probes one way
round and a higher resistance with the test
meter probes the other way round.
Remember however that the resistance of
the relay coil (which is itself fairly low) will
be in parallel with the resistance of the
diode.

The next step is to replace the i.c. and
check the voltages at pins 2,6 and 7. The
voltage at pin 7 should be fluctuating
around a value which is roughly % of the
battery voltage. The voltages at pins 2 and
6 should be identical (because these two
pins are connected together by a wire link)
and these should also be fluctuating but at a
voltage slightly less than that found at pin
7.
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small voltage, is measured between the 0
volts rail and pins 2 or 6 of IC1 then you
should check that the resistance between
pins 7 and 6 of IC1 is roughly equal to that
of resistor R2. If this is correct then check
the “resistance” of capacitor C1 with the
resistance range of your meter. If the resis-
tance is very low (less than about 500 ohms)
then you should replace C1.

If voltage is present at pins 2 and 6 of IC1
but is does not fluctuate then the likely
causes are that capacitor Cl is not correctly
connected, is faulty or that IC1 is faulty. To
check Cl1 you should touch connect
another capacitor of similar value across
the connections to see if this cures the fault.
If this does not cure the fault check that the
connection between the positive connec-
tion of C1 and pins 2 and 6 of the i.c. is cor-
rectly made.

If this voltage switching is taking place
then the i.c. is working correctly and the
fault must lie with the relay and it’s
associated connections. If all is correct here
then the connections between pin 3 of IC1
and the relay should be carefully inspected.
If this connection is correctly made the out-
put voltage from IC1 should be present at
the coil connections of the relay which
should work. If the relay is not working

under these conditions then it must be
assumed that the relay is faulty and it
should be replaced.

CASE

This type of project really must be
mounted in a plastic case, in order to pro-
tect it from the rigors of being installed into
an automotive environment. The precise

“details of how the case is to be laid out will

really depend upon the space and arrange-
ment available within the vehicle. )

The main point to consider in designing
the layout for the case is that ideally the live
connections to the vehicle’s wiring loom
need to come out of the opposite side of the
case to where the on/off switch/speed con-
trol is mounted. The barrier strip, to which
the output connections are terminated, is
fitted with right-angled connectors so that
the only connections visible are those made
to the car’s wiring loom. The other connec-
tions to the barrier strip are inside the box
and pass through the case wall and are then
connected to the circuit board by means of
wires fitted with the appropriate connect-
ing clips.

The type of barrier strip which is
specified in the components list can usually
only be obtained as a 12-way connection
strip. It will therefore be necessary to cut it
down carefully to give six connections and
then carefully drill out one of the connector
fixing bushes to provide a five way barrier
strip with fixing holes at each end.

Once the layout for the case has been
decided and the components modified,
where necessary, then the appropriate hole
for all of the components should be drilled
into the case. If it is desired to letter the
case then the lettering should be applied
and carefully protected with spray on var-
nish before finally installing the case
mounted components and the circuit
board.

The board is best accommodated by
means of self-adhesive standoffs fitted
inside the case. It will therefore be neces-
sary to drill 3mm x 4mm holes at conve-
nient points on the circuit board before fit-
ting them with the standoffs and offering
them to the inside of the case and firmly
sticking them into position.

WIRING

The wires required to connect the case
mounted components with the circuit
board will need to be soldered to the
appropriate connections on the case
mounted components. The wires passing
between the connectors to which the car
wiring is connected and fuse FS1 and the
switch on VR1 will need to be soldered at
both ends and cannot be terminated with
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the connectors for use with the Easiwire
board.

The connecting wires from Sla and the
variable resistor to the board should all be
fitted with suitable connections for insert-
ing into the spring connectors inserted in
the Easiwire board. The wires connecting
the relay contacts to the barrier strip should
be made with wires capable of carrying a 10A
current.

Once the project has been assembled
into its case then it should be tested once
more before any attempt is made to install
it into the vehicle.

INSTALLATION

Needless to say this project should not be
installed into anybody’s automobile with-
out the permission and/or assistance and/or
supervision of the owner. Installation is
actually relatively simple.

Once a suitable place for mounting the
control box has been found it should be
mounted firmly in the vehicle, if necessary
removing the circuit board from the case
(hence the use of standoffs) so as to make
use of the bottom of the case to attach fix-
ing bolts to the case. If necessary the six
connections to the potentiometer/switch
can be extended with this component
mounted remotely from the case contain-
ing the circuit.

Once the case has been mounted in the

Layout of components inside the wiper control box. Wiring from the board
to the connecting strip should be of heavy-duty type.

to that installed in the car. This should be
done using the car wiring diagram so that
the connections made are correct and the
supply will not be shorted out.

turned to the position where switch S1 is
turned off, no current flows through the
circuit and the siper is controlled by the
vehicle’s normal wiper switch.

vehicle then the wiring to the car’s wiper
switch will need to be extended and con-
nected to the output connections on the
barrier strip mounted on the back of the
case using heavy duty wire of a similar size

IN USE

The operation of this circuit is extremely
simple. When the “speed control” (VR1) is

When the speed control is rotated,
switching on S1, the relay will pulse on and
off at a frequency set by the position of
VRI1. This will produce the impulse wiping
action. O
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FOR YOUR

Toothless BVA

In the early days of video, the
software industry had a terrible reputa-
tion. Piracy was rampant, initially
because the film and TV companies
would not legitimately release any
worthwhile material. Entrepreneurs
simply got hold of unauthorised mas-
ters, made copies and pulled in a for-
tune.

Then, when the film and TV com-
panies got wise and authorised release,
the pirates used their existing duplica-
tion and distribution networks to make
large numbers of back-to-back copies
from authorised releases. FACT, the
Federation Against Copyright Theft,
was formed and the laws tightened, to
clamp down on this scam. The Macrovi-
sion system, which alters the syn-
chronization pulses on a video tape, to
make it difficult to copy, has also
helped. But there is still a hard core of
persistent pirates, as the monthly list of
FACT prosecutions shows.

The video software industry also got
a bad name for selling hard core porno-
graphy, and films that exploited vio-
lence. Young children were able to
watch films at home which no cinema
would be allowed to screen, even to
adults. The name "video nasty” was
coined, and the popular press cam-
paigned.

There is now a tight certification
scheme for all video releases, enforced
by the Video Recordings Act. A dealer
was recently fined over £13,000 for rent-
ing adult movies to children.

The video industry has its own trade
body, the British Videogram Associa-
tion, which is supposed to cast a watch-
ful eye over the industry and keep its
image clean. But, sometimes, the
software companies show signs of slip-
ping back into their old, bad ways and
the BVA comes across as a pretty tooth-
less watchdog.

It happened recently, when the popu-
lar press, quite rightly, sounded the
alarm on a thoroughly nasty publicity
gimmick dreamed up by a film com-
pany that should have known better,
CIC.

Snakes Alive!

The CIC film company’s Marketing
Department hit on a bizarre idea for
publicising a new video release about
Voodoo. The company sent out 500
large live Chinese Rat Snakes to shops
stocking the video. The innocent
reptiles were accompanied by a card
which said they would be collected
again in four weeks and until then
needed only water. "He does not need
feeding.. {and) is completely harmless”
advised CIC.

Not surprisingly there was an outcry,
not just from terrified shop assistants
who opened the box without knowing
what to expect, but from members of
the public who objected to the use of
live animals for-a publicity gimmick.

The RSPCA moved in, branded the
stunt “pathetic and deplorable” and
collected the snakes.
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ENTERTAINMENT

BY BARRY FOX

But what has really got under the
RSPCA's skin was CIC's claim that it
talked to the RSPCA ahead of the stunt,
and was given the go-ahead. This claim
was widely reported in the video press,
shifting the blame from CIC.

So | talked to the RSPCA. Definitely
not true, said they, CIC never contacted
us.

You musttalk to CIC, said the BVA. So
I did. | asked CIC the obvious simple
question. Who at the RSPCA approved
the idea?

After three days, a dozen calls and a
wonderful crop of excuses CIC still had
not come up with a name.

A series of CIC staff variously told me
itwas “none of my business”, “we have
nothing to add to our press release”
{which blandly said the stunt was meant
to be “a straightforward in-store prom-
otion”) and Paul Brett the CIC man who
master-minded the sick stunt was vari-
ously on the phone, in a meeting, out to
lunch, notin yet, not back yet, at a semi-
nar, and — finally — off sick.

The last ten days, CIC staff whined to
me, have been "horrendous”. As an
animal lover and reptile respecter |
found it hard to feel too much sympathy
for CIC.

This kind of behaviour brings the
whole trade into disrepute. Signific-
antly the BVA issued no statement.
What, | was left wondering, is the point
of the BVA.

I DAT Dump

For reasons that will soon become obvi-
ous I am not going to identify, and thereby
embarrass, the engineer who has been
closely involved with DAT development
and told me recently how Japanese shops
are starting to dump unsold stocks of DAT
recorders at giveaway prices.

I said: “Perhaps I’ll buy one when I'm
next in Japan”.

“Don’t” he warned. “As you know, the
recorders on sale won’t record digitally at
44.1kHz and can’t easily be converted.
Wait for the new SCMS machines which
dub digitally from CDs”.

Why not buy one of the current models if
they are that cheap, I persisted. I can use it
to make analogue compilation dubs from
my CDs and probably never hear the slight
loss of quality.

“Once you have recorded digitally” the
engineer told me, “you will never again
want to record with an analogue system.
Believe me, I've been doing it and I know.
It’s the convenience of the system that gets
you. You need never again bother with
manual gain settings or rely on automatic
gain control which compresses the dynamic
range. You just connect the CD player to
the DAT recorder, press ‘record’ and
forget about it”.

I'd never heard anyone put it that simply
before, probably because the only people
able to describe digital dubbing first hand
are the hardware engineers who have
worked on DAT and been told not to dis-
cuss such things on pain of death. The

Thief Foil

I am all for deterring shoplifters,
even if it means that we have to pay
more for pocket size products, like
cassettes and CDs, in artificially large
packaging. Hopefully we pay less for
the extra packaging than we would for
subsidizing the pilferage it is designed
to prevent.

In American book and record shops
things are now so bad that customers
have to leave bags or briefcases at the
shop entrance. So | was surprised to
see a shop in Chicago relying on what
looks like a surprisingly clumsy anti-
theft system.

All their records and tapes are shyink
wrapped in plastic, with a bar code
label stuck on the front. The bar code
covers, and thus diguises, a flat metal
coil which modifies the field created by
a low frequency radio transmitter at a
security check point near the Exit. Any
change in the field sounds an alarm if
anyone tried to leave the shop with a
labelled product.

Similar systems are used in UK
shops, e.g. with large tags on clothing.
Usually the check-out staff remove
these labels, or tags, when the custom-
er pays. But notin this case. Instead the
shop staff stick on an extra label which
says “Paid — thank you”. Although
these “paid” labels look like ordinary
paper, they include a thin sheet of
metal foil. So when stuck over the
invisible coil, the paid label blocks, or
attenuates, pick up and re-radiation of
the tell-tale alarm signal.

It's all very neat, but | would have
thought it would not take the average
thief long to work out that all it takes to
disable the system is a few thin strips
of metal foil stuck over the coil labels.

people running the record industry have
been so busy bleating about “perfect
copies” and “clones” and the “inaudibility
of Copycode”, and are generally so ignor-
ant of the technology of recording, that
they have missed the chance to warn of the
single most important — and dangerous —
benefit of DAT and recordable CD. Con-
venience.

The dynamic range of a 16 bit digital tape
or discrecorder matches the dynamic range
of a 16 bit CD. There is no risk of overload-
ing the tape or under-recording quiet
sounds. You just copy the code without any
gain control at all. It’s like copying a com-
puter program from one floppy disc to
another. Computers don’t have gain con-
trols because they don’t need them.

This is what makes digital recording such
a powerful tool. It is all plainly obvious,
once the point has been made. The real
message won’t get through until people
have had the chance to get their handson a
DAT deck with SCMS and actually tried
dubbing a CD digitally. Just as with CD,
which was originally hyped for sound qual-
ity, it will be the convenience factor that

sells DAT.

I was grateful to that engineer’s advice
and now fear that anyone who has bought
an expensive grey import DAT recorder
which doesn’t record at 44.1kHz is soon
going to feel sick as a parrot. Bear this in
mind if the grey importers now start dump-
ing their stocks in the UK at what look like
irresistible prices.
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EASIWIRE

Circuit construction the easy way.

Solderless, quick and easy to learn. That's Circuigraph
Easiwire from BICC-VERO. From now on you'll wonder
why you ever used solder to construct your electronic
circuits!

Consider the benefits Easiwire offers:

You need no solder, no chemicals

You simply wind the circuit wire around the pins
You can re-use components

It's easy to change

The cost is low

What's more, Easiwire is ideal for circuit repairs.

In kit form, Easiwire comes complete with everything you
need to construct circuits. That includes a wiring pen with
integral cutter, two reels of wire, a component positioning
and removal tool — and an instruction book. Of course kit
items are available separately too.

VERO
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Take advantage of the special offer price now. Complete
the coupon below and send it to:

BICC-VERO Electronics Limited,
Flanders Road,

Hedge End,

Southampton, SO3 3LG.

or phone 0489 788774 now with your credit card number
(24-hour answering service)

Please rush me......ccccovvvvicineccnnnnnee. Easiwire kits.
Special offer price £15. — (includes p & p and VAT).
I enclose cheque/postal orderfor ..............cccceveuvennne. -

made payable to BICC-VERO Electronics Limited.
Card NUMDET ....eeeeeeceeeceeeecceee e -

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

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



Special Series

MICRO IN
CONTROL

JOHN HUGHES

—=Part One

Starting from very basic principles this series
quickly builds through logic to simple
microprocessor control. It is based on the

experiences gained through teaching courses on

the subject.

ly using the flexibility of the micropro-

cessor, continues to grow. The dialogue
in this series is based closely upon that
which has taken place regularly during a
series of courses on the topic, directed to
enthusiastic beginners.

It is hoped that those who are starting
up in this field will find it helpful, reveal-
ing perhaps some slight but deadly mis-
conceptions which can bedevil the lear-
ner’s progress. More experienced readers
may find the approach of interest. Com-
ments and suggestions are, of course,
welcome.

Equipment and Materials

It should be borne in mind that electro-
nic component values, in simple circuits,
are rarely very critical, so sensible substi-
tutions can usually be made. In most
cases, similar items can replace those
described. These are specified as a guide,
and advice can be obtained from manufac-
turers or from local suppliers.

Power Supplies

Batteries, though safe and easy to use,
become expensive for long-term work,
and a regulated (stabilised) d.c. supply
unit capable of giving at least 250mA at
5V is recommended. Rechargeable bat-
teries may be worth considering. No a.c.
supplies are initially envisaged.

Breadboards

Prototyping boards (breadboards);
there are many suitable types and sizes
available. The diagrams illustrate a popu-
lar pattern, but any board, except the very
small or early types with totally different
socket spacing, should prove ideal. It is
also possible to obtain breadboards
mounted as part of a “training kit”’, with
appropriate and useful additional units,
such as power supplies and those for input
and output needs, attached.

Manual Controls

Switches, potentionmeters and such
items can be large or small, and, as usual,

INTEREST in electronic control, especial-

780
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Items needed for “‘starter” kit:

Power supply unit as described
above {5V 250mA (or more) d.c.)

Breadboard suitable for inte-
grated circuit mounting.

Supply of suitable single core
wire, 0.6mm dia. in red, black

and two or three other colours.

Resistors: inexpensive, fract-

ional-wattage types. A range of

“preferred values” is ideal, but

the following is plenty:

4 each 330 or 390 ohms.

2 each 1k, 2k2, 3k3, 4k7, 10k,
100k.

1 each 100 ohms, 470 ohms, 6k8,
22k, 47k, 330k.

Potentiometers (preferably
manually operated, even with-
out a knob, rather than “pre-
set’’). Single-core leads to be
attached:

1 each 1k, 10k, 100k.

Capacitors: most types are suit-
able, as available. If new ones
are being purchased, low-
voltage polystyrene or polyester
are cheaper up to about one
microfarad (1u). For higher
values, electrolytic types score
(6V working or more).

2 each 0.022, 0.1, 1, 10, 100 (or
50) microfarad (uF).

Semiconductors: those speci-
fied are among many suitable
general-purpose types.

4 each red l.e.d.s {miniature or

standard types).

-

TABLE 1

<

2 each min. silicon diodes e.g.
1N914.

2 each npn transistors,
BC108, 2N3704.

1 each photoresistor, e.g. ORP12
(to be mounted with
leads attached).

e.g.

Integrated Circuits, TTL 74 or

74LS series (it's best not to mix

them, except for 7406).

2 each 7400, 7404.

1 each 7402, 7406 (ar 7405},
7408, 7432 (later 7475),
7476, 7420, 7493.

Other items: add leads of single-
core wire where needed, and
mount onto suitable bases as
indicated later in the text and
photographs.

2 each 6V 0.06A m.e.s. lamps
(torch bulb types).

4 eachslide switches, single
pole, two way (toggle
switches are fine, but
dearer).

1 each miniature relay 5V {(or 6V)
d.c. working, 2 pole, 2
way contacts.

1 each small d.c. permanent
magnet motor, to run on
about 1.5V (this is just for
demonstration, and a
motor-driven toy might
be a more attractive or
more useful substitute).

1 each 1.5V cell, e.g. U2 type, in
suitable holder {or with
leads attached by clips). /
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quality and convenience have to be paid
for. Miniature or inexpensive items are
often suitable, if one can accept a certain
“fiddliness” in their operation. It is also
possible to salvage items from old equip-
ment, provided their values are marked or
can be measured.

It is very desirable to mount such items
onto a base, and some of the later photo-
graphs may suggest ideas. Much of the
equipment used was made up as simply as
possible. It was augmented with professio-
nally made items when this was essential.
Table 1 indicates the main items needed.
The advertisement pages of this journal
will provide sources for materials.

Just before we start in earnest can
be Teacher, Tom, Teller or anything else
while is Student, Sam, Speedy,
Sloth, etc. Now read on!

MICRO IN CONTROL

This is the kind of circuit board we
shall use (Fig 1). It allows us to use “raw”’
components instead of having to buy
expensively-mounted ones, and cuts out
the need for soldering or for elaborate
terminals.

It has a large number of tiny sockets in
it (just under the plastic surface), so that
we can plug in the leads of our bits and
pieces to build up our circuits. Easy to
alter it too (shows a resistor being plugged
in and removed).

Mind, we must be careful not to damage
the sockets by using wires which are too
thick, or covered in solder blobs, or
“kinky’’! This single core connecting wire
is 0.6 millimetres in diameter, and it’s
ideal (shows a piece).

R Can stranded wire be used?
LIl No, it’s best to stick to “‘single-core
type like this.

We shall also need a power supply for
our circuits. We COULD use batteries
(4.5 volt is OK) but a mains power supply
unit (p.s.u.) is preferable, because it
doesn’t run down, and, more importantly,
because its MUCH cheaper to run
(though it’s dearer to buy, of course).

It has to be a D.C. STABILISED
(regulated) unit and of course it must be
SAFE!

Sl Any danger of electric shock?
il An important point, especially if
youngsters are to use the gear. No, a

properly made unit is perfectly safe, but
should be tested regularly. Many schools
nowadays use a special mains supply
which is passed through an “‘earth leakage
cut-out” device to make sure. One can be
installed in any mains circuit.

A 5 volt supply is much too low to give a
shock to anyone. In fact, any pressure less
than about 40 volts is pretty harmless
because of the relatively high resistance of
our skin (at least, when dry). But remem-
ber, the MAINS pressure is two or three
HUNDRED volts, and can be LETHAL!
But be reassured, 5 volts cannot be felt
(unless you do what some kids used to do,
and touch the battery terminals to your
tongue!)

I've done that! It tingles a bit, that's
all.
All the other items we need are listed
in Table 1.

Let’s make a start by actually connect-
ing up a very simple circuit. Apologies to
those of you who find all this very trivial.
There may be others who’d prefer to start
at square one.

CW Or even square zero. Me, for a start.

LIl OK. We'll go quickly, however, so as
not to bore the pants off the high fliers.
Now look at the way the sockets on the
board are linked together (Fig 1).

Notice, first, that if we hold the board
this way, ALL the sockets along the TOP
are linked together, and ALL the BOT-
TOM ones are also linked together. We
can use these two rows to connect to our
POWER SUPPLY, thus (Fig 1).

It’s sensible to stick to the universal
colour standards where we can, so let’s
always use a RED lead for the POSITIVE
supply (the top one), and a BLACK lead
for the other.

S Does the colour really matter?

Il Not as far as the current is con-
cerned, but it makes life much easier for
us if we stick to this standard, especially
when our circuits get more complicated,
or when we have to trace a fault.

Notice now, the way the OTHER sock-
ets are linked. They’re in COLUMNS of
five together, so any component we plug
into THIS socket, for example, can be
connected to anything else that we plug
into any of the other four sockets above or
below it, in the same line up and down.
There’s NO link to the sockets on either
side.

EXERCISE 1 Light the lamp!

Now look in your box of bits for a small
lamp. It’s a “torch bulb” type, with a
couple of leads soldered to it. We’ve been
busy getting ready for you, you see. No
expense spared!

Will you plug it in EXACTLY as shown
here. (Fig 1). And will you tell me, would

ou expect it to light up?

(chorus) NO! (a few voices).

There’s no circuit there.
Agreed. There’s a GAP in the CIR-
CUIT; there’s no complete CONDUCT-
ING path, so nothing much can happen.
No CURRENT can FLOW, as you said,
because there isn’'t a complete circuit.
Could we “bridge that gap”?

BB Yes, but not with chocolate biscuits!

Il OK ... What with, then? Yes, there
are some short lengths of wire in the box.
One of those could be tried. We’d better
do it just to make sure everything is
working as we expect it to.

What we’ve made is really a lamp and
switch of sorts, isn’t it?

Let’s draw a CIRCUIT DIAGRAM of
it (Fig 2). Easier to look at than the real
thing, but we MUST be able to see how
the two really match each other.

This is really “‘landmark number one’’
for those of you who are beginners. It’s
worth noting it, and some of the concepts
implicit in what we’ve done so far. (These
are areas where many learners trip up
simply through not having a good grip on
these basic points):

1 No CURRENT can FLOW without,
firstly, a BATTERY or other POWER
SUPPLY to “push” it, and, secondly a
COMPLETE CONDUCTING CIRCUIT
all the way round.

2 The battery exerts:an ELECTRICAL
PRESSURE all the time, “‘trying” to push
a current round, but ONLY succeeding
when a complete circuit is connected up.

3 A SWITCH is just a means of CLOS-
ING or OPENING a GAP in the circuit,
so turning the current ON or OFF. (Have
a look at a real switch).

WM What's the difference between “VOL.-
TAGE” and “ELECTRICAL PRES-
SURE”?

None at all. We measure electrical
PRESSURE in UNITS called VOLTS.
Electric CURRENT, if any is flowing, is
measured in . . .?

A (several voices) AMPS.

ALL THESE LINKED TOGETHER

eS.U
ALL THESE LINKED TOGETHER RED 5V ov| BLAck
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BEeR 3:’}6%@*3&\ BRI (O SR T
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; : il oy
J » §
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it o £ 7k Fat Ky .4:\"::;—'4” ™) §t =t
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LAMP

WIRE LINK,
ACTING AS
ASWITCH

Fig. 2. The circuit diagram (so far).

Fig. 1{left). Typical breadboard show-
ing internal links. The red (+5V) and
black (0V) single core leads are con-
nected to the power supply. Then the
lamp with leads already soldered to
it, is plugged in as shown.
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series.

Fig. 3. A second, similar lamp added in

Yes, James Watt has his name for
. . . what?
What watt? what what! etc.

- . SW (eventually) power.

T il OK, OK. Yes, our unit of POWER
. (and not just electrical power, but ALL
! forms of power).

e Now we’d better move on rapidly, past
T these simple but very fundamental ideas,

and try to build some real circuits. But

first, a couple more simple exercises to

.

RED
i
) EREE R AR i

BLACK

SR PR (938 : clinch it. (Holds up a resistor).
el e, This is called a RESISTOR. It’s the
type used in most electronic circuits, and
its value is shown by the coloured stripes
on it (Fig 4). .

Now find a ONE HUNDRED OHM
RESISTOR, and use it to REPLACE the
second lamp across the “gap” in our
circuit. FIRST, try another PREDIC-
TION.
Il No lightlless lightletc.
Bl Well, try it. Yes, less light. Why?
More resistance.

Exactly. What would happen if we
used a 1k resistor instead (remember what
this means)?

B Less stillinone at all?

jl Did you try? Yes, no light at all. But,

Yes, short for Amperes. VOLTA
was an Italian, AMPERE a Frenchman.
They both contributed to our understand-
ing of electricity. Most electrical units are
named after people. We shall meet more
of them later.

EXERCISE 2 Ohm on the ... bread-
board.

Now remove the wire link. The lamp
goes out, and we’re left with just the gap
in the circuit. This can be a useful arrange-
ment for testing various things to see
whether they can or cannot conduct elec-
tric current, and could form a very simple
““continuity tester”.

Now, I'd like you to bridge the gap, not
with a bit of wire, but with ANOTHER
LAMP, similar to the first one, but
BEFORE you do so, can you try to
PREDICT the outcome?

LY The light will be shared.

W (another) Nothing will happen.

B (another) Less current,

etc.

Well, let’s try it and see (Fig 3). Most
of you were on the right track, but we
must make sure of our ideas. We can-see
that the first lamp isn’t as bright as it was,
so presumably there’s less current flowing
through it. Could this be because the
current is being ‘“‘shared” with the other

lamp?
E’(uncertainly) Yes, half each?

(others) No, because there’s only
ONE path.
I prefer this second argument. There
IS only a single path, or CIRCUIT.
But BOTH lamps are the same, so it
must be shared in some way.
SOMETHING seems to be shared,
but, as we’ve just agreed, it can’t be the
‘current.

Looking at the FIRST lamp alone, do
we agree that the current through this
lamp is now less than before?

(most) Yes, it's definitely dimmer.
And where does the current flow
AFTER it’s passed through the first lamp?
(pleased) Through the SECOND
one.
WA Yes, it's the SAME current con-
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now listen. Does this mean NO CUR-
RENT? Careful!
Yes/No. There must be SOME cur-

tinuing on its way, for there’s nowhere rent, surely? )
else for it to go, is there? Why, then, isit a Then why no light at all?
SMALLER current flow than before? Is Sl (after a pause) Not enough 1o heat the
the battery exerting less pressure? lamp filament. Not enough to glow, any-
S} No, it's the same “battery”| PSU. E‘%‘ ) .
i@l That's right, the PRESSURE is still B Exactly right. We have enough faith
5 volts. So what has changed when we in our understanding to believe that a
stuck the extra lamp in the circuit? current 1s flowing ALTHOUGH WE
S (some) The resistance of the circuit. CAN'T SEE IT. This is part of the
il Spot on! The extra lamp, with its pfob!em some pe’ople have with electric
addition of another fing “filament” offers  Circuits. They can’t SEE the flow. What a
more RESISTANCE to the current flow, breakthrough™! .
so we can add ““landmark twoe”’ to our first Sl Could we use a meter to detect it?
one, and sum up: Il Yes, we could, if we HAD to do so,
1 A circuit RESISTS the flow of cur- for the sake of the “doubting Thomases™.
But our “act of faith” is an important step

gt forward for us, don’t you think?
2 The CURRENT flow d d ’ LS
TWO things: ow depends UpOn  EXERCISE 3. One-way traffic
(i) the PRESSURE exerted by the supply. Now we could try other resistors, or
(ii) the RESISTANCE of the circuit. even a “variable” resistor, but we’ll intro-
Does anyone know what UNITS we use duce instead, our first “semiconductor”
to measure RESISTANCE? device (“real” electranics at last).
S (several) Ohms. In your box you’ll find a miniature
Yes. after the German, Ohm. We DIODE. Those who haven’t a clue what it
also talk’ of “Ohm’s Law”,’ don’t we? looks like, see this one here. It’s really

tiny with a lead at each end. Try not to

We've seen an Italian, a Frenchman, and
bend the leads too close to the glass, then

now a German, whose names have been B L B
used for important units. What about us plug it in to the usual “gap™ (instead of
Brits? Don’t we have one? whatever’s there, yes) and see whether it

a (some) Watts? conducts. Does it?

FIRST COLOUR:DIGIT ¥
SECOND COLOUR:OIGIT 2

THIRD COLOUR :POWER OF 10
(NUMBER OF ZEROS}

TOLERANC/EI‘S‘/.GDLD.10'/.SILVER,20'/olF NONE )
wiz| > - w
COLOUR §§a%§$‘§§$:
HEEHHEHEBEEE
OIGIT VALUE
lORPOWEROFID]o U2k Eebe ey ) 2] 2
.
The type of breadboard used in this
Fig. 4. Colour code for resistors. series.
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Yes/No

Try turning it round the other way.
NolYes

Fine, so a DIODE conducts one way
only. We can say it has a low forward
resistance, and a high reverse resistance,
OK? (Fig 5). Some of you may already
know why this can make it very useful in
many circuits.

Now remove the diode, and look for
another type of diode. It’s a red blob, with
both leads at one end. Try it as before
across the gap.

EW (several) Ooh.

Il Yes! Make sure it IS a diode, by
trying it both ways. It’s called a Light-
Emitting Diode, or l.e.d. for short, in fact
this one is a RED LED. If it doesn’t work
it’'s a DED RED LED. Sorry.

It’s used mainly, you’ll realise, as an
indicator light in all sorts of devices.

L.e.d.s come in other colours, such as
green or amber (yes, traffic light project),
but they DO need a resistor in series with
them. Why?

-~ -AHw

Cla) Sl =71 4
(e FORWARD REVERSE
(EETE) (cyRRENT FLOWS) INO CURRENTI

Fig. 5. Diode in series (across the
“gap”) (a) “forward” — current
flows, (b) “reverse” — no current.

W To control the current.

Il Yes, to limit the current, because the
l.e.d., like other diodes, has a LOW
forward resistance, and could be damaged
by too much current unless some extra is
added in the circuit. Why didn’t we add
any here, then?

RESISTOR

2 2

= 3300
1

ade

T N LED

Fig. 6. L.E.D. with “ballast” resistor.
Note the symbols (the le.d. has
“light” arrows from it!).

Sl (after brief thought) The lamp.

Il Right. The lamp provides the neces-
sary “ballast” resistance in this case, but a
resistor of a few hundred ohms is general-
ly used (Fig 6).

Next month: The Transistor

TALK

Children’s Christmas Lights

We do not expect any component
buying problems for the Children’s
Christmas Lights project. The Dar-
lington driveri.c. certainly appears to be
listed by most of our advertisers and
should not cause any local sourcing
problems.

The screw terminal block is most
commonly sold as a 12-way item and
will need to be cut to size with a junior
hacksaw. It may prove a little difficult to
solder the supply leads to the battery
spring terminals and it might be better
to use miniature crocodile clips, with
their bodies covered with insulating
material to avoid any possibility of
shorting out the battery terminals. The
use of clips also makes it easier to
change batteries.

Itisimportantto rememberthat when
purchasing the “display” lamps they
should be the 6V types normally used as
replacements for the 40 lamp mains
sets. Bulbs from the 20 lamp sets will, of
course, have a higher operating voltage
and be too dim for this application.

Car Lamp Charger

The only component called for in the
Car Lamp Charger circuit that we feel
readers will have some difficulty locat-
ing is the L200, adjustable voltage and
current regulator i.c. Itis currently listed
by Cirkit, Cricklewood, Maplin and
Omni Electronics. The price ranges
from about £1.30 to £2.
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BY DAVID BARRINGTON

Suitable “power-in” plugs and soc-
kets are listed in the Maplin catalogue,
order codes HH60Q (Std Power Plug
2.1} and HH85G (Power Skt 2.1) for the
2. 1mm version; HH62S (Std Power Piug
2.5) and HH86T (Power Skt 2.5) for the
2.5mm version.

Autolight

Most of the mains driven battery
eliminators on the market are quite safe
and it should be possible to find one to
suit the Autolight for prolonged use.
Some of these units have multiple
“spider” plugs, one of which should
match the Autolight switched power
input socket.

The rest of the components should be
standard lines carried by most local
suppliers. The Easiwire matrix board is
attached to the front cover of this issue
of EE and any readers having difficulty
sourcing the wiring connectors or pen
should contact BICC-Vero direct for
nearest stockists.

Car Impulse Wiper

Readers intending to build the Car
Impulse Wiper should pay particular
care when installing the unit in the car
and the car battery must be discon-
nected during tonnecting up. Do not
underestimate the power from the car
battery and itis vital that all wiring from
the unit to the car be double checked
before reconnecting the battery.

It is most important that heavy duty
auto-wire be used where specified, par-

ticularly right up to the relay contacts.
The relay used must also have heavy
duty contacts and a suitable one is
stocked by Maplin, code YX99H {12V
16A Relay). This relay is rated at 16A.
Also, most car spares specialists stock
relays specially for installation in vehi-
cles. Again, make sure that the contacts
are heavy duty (10A plus) before pur-
chasing.

The right-angled barrier strip, used in
the prototype model is an RS type and
was purchased through Electromail
(® 0536 204555), order code 423-374.
An alternative would be plastic screw
terminal strip, cut to size, which is more
widely available. It must be rated at 15A
minimum.

The rest of the components for this
“pocket money” project are standard
555 timer circuit components and
should be stocked by most of our adver-
tisers. The Easiwire board is attached to
the front cover of this issue of EE.

EEG Electrode Impedance Meter

All the components required to build
the EEG Electrode Impedance Meter are
standard “off-the-shelf” items and
should not cause any buying problems.
Most of our advertisers stock excellent
ranges of panel meters and shoud be
able to recommend a suitable model.

The small printed circuit board is
available from the EE PCB Service, code
EE665.

Parcel Post Storage Box

Suitable 12V solenoids for use in the
Parcel Post Storage Box should be
available from advertisers, such as TK
Electronics, Marco, Greenweld and J.N.
Bull Electrical. A 12V solenoid which
may be suitable for this project, but not
tried, is available from Maplin, code
YR88V (£7.95).

PLEASE MENTION
EVERYDAY ELECTRONICS
WHEN REPLYING TO
ADVERTISEMENTS
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DOMESTIC

The search for the mobile, all-pur-
pose domestic robot is still on. It is only
a question of time and getting the
technology right before it comes knock-
ing atthe door, demandingtobeletinto
release us from the drudgery that is
housework.

That was the overall impression
gained from the first Workshop on
Domestic Robots given recently at New-
castle University. It was the view of Joe
Engelberger who gave the keynote
speech and of the four papers given to
about 40 people from 10 countries.

However, it appears that the defini-
tion of domestic may have been taken a
little wider than intended. One. .of the
papers was presented by the Technol-
ogy Action Group of Alnwick, Northum-
berland, which, while confident of
being able to produce low-cost (£2,000
to £3,000) mobile robots for cleaning,
grass cutting and security, does not see
them as being for use in the home.

The workshop in September was
organised by the Department of Trade
and Industry under the framework of
the International Advanced Robotics
Programme. Britain is the lead country
under |IARP for medical and healthcare
robotics and the domestic workshop
was organised at the same time as the
second workshop on medical and
healthcare subjects.

Following the success of the first
domestic workshop it is hoped that
another will be organised next year. A
decision is likely in the near future.

OPTIMISTIC

The tone of the three days was set by
Engelberger who was said to be very
optimistic and positive about the future
for robotics. He took the view that it was
only technology which prevented lots
of little mobiles helping to deal with ali
those unpleasant tasks in the home.

Other speakers included a former
employee of Personal Robotics Ltd. (the
research company doing the feasibility
study for the DTI’s collaborative group
for domestic robots, which went into
voluntary liquidation in July) and a
member of the Shadow Robot Project,
which is also represented on the
domestic group.. Both reinforced the
optimistic tone.

It is expected that their views will be
supported when the final results of the
feasibility study and the group’s com-
ments are known. As revealed last
month there are likely to be three areas
considered worthy of further interest,
an all-purpose mobile domestic robot
for the home, a similar device for com-
mercial areas such as hotels and a
mobile designed to allow further
research to be undertaken.

SPOOF

As part of the study a spoof review of
a domestic robot appeared in Good
Housekeeping. The response was said
to be better than for most of the
magazine’s articles with some people,
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convinced that such a machine was
available, wanting to know where to
obtain it.

There was an element of self-fulfilling
prophesy in the article. It described a
robot which was expected to be attrac-
tive and efficient and so it proved. It was
attractive and created a market for such
a device. Whether it was possible to
create such a device in the near future
was not considered.

Possibly more interesting and more
important are the results of the work of
a market researcher, done as partofthe
study. She has found that there is a
widespread aversion to the word
“robot” and the most common ques-
tion asked in connection with robots is
"How easily can you turn it off?”. It
would appear from that that the general
public does not have the greatest confi-
dence in the reliability of robots.

TAG

The Technology Applications Group
(TAG) was set up in 1986 by five people
straight out of university who wanted to
work in research. It is split into two
almost equal sections, computer con-
sultancy, which provides most of the
income at the moment, and research.

Simon Smith, the marketing partner,
said that they chose to work on mobile
robots because it was an area which
interested them. Over the years they
have created a variety of robots but all
have had the same information handl-
ing system using neural strands. This
system is based on research done in the
States and is said to provide a cheaper
and faster way for robots to find their
way around, rather than taking in a

Hilda 2 autonomous mobile robot from
TAG (Circa 1989).

ZaSNAN
NIGEL CLARK P

great deal of information from sensors
ofall kinds and processing it to work out

the path.
Like all research companies TAG is
seeking commercial backing. By

default, following the liquidation of Per-
sonal Robots, TAG has the lead in this
type of work in the UK, but while plenty
of companies had expressed interest
they had not been willing to put up any
money. Smith added that he thought
there was a market for the products they
were developing but appliance com-
panies were waiting to see properly-
engineered working models before tak-
ing action.

“They are likely to wait until someone
steps out of line and then interest will
explode,” he said. However he
emphasised that they were concentrat-
ing on low-cost items for industry and
commerce, not the home.

Until the mobiles begin to be consi-
dered viable TAG is looking at ways of
adapting its technology for stationary
devices such as vision systems and
high-speed pattern recognition.

EXTENSION

TAG’s views on the suitability of
mobile robots for the home are shared
by Dr John Billingsley, professor of
robotics at Portsmouth Polytechnic,
though for different reasoris. He argues
that a general purpose mobile domestic
robot would not be the best way of
achieving release from much of the
domestic work done in the home. And
he quotes the result of the market
research, mentioned above, as showing
people’s nervousness of apparently
self-controlled robots wandering about
the house.

He considers an extension of what
has already been developed in the
domestic appliance market as the best
way forward. Define a robot as a
“machine designed to perform,
unsupervised, a useful task which
required the use of sensory data for its
execution” and we suddenly find our-
selves surrounded by “robots”.

As Billingsley said in his inaugural
lecture as robotics professor, given ear-
lier this year: “Nowadays we turn on
the dishwasher, while the central heat-
ing controller maintains our chosen
room temperature. Morning tea is
brewed by a bedside teamaker and the
toast pops up under the direction of an
integrated circuit. Not only does light
appear at the flick of switch but move-
ment sensors can automatically cause
the pathway to be flooded with light at
the approach of a visitor, welcome or
otherwise.

"The roast switches on at an
appointed time to be heated to a ther-
mostatically-controiled  temperature
while a few feet away the indispensable
washing machine fills with water to a
metered depth, heats it to a selected
temperature, tumbles, drains and spins
all under microcomputer control.”

Perhaps we could do with more use-
ful stationary robots on the same lines.
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TESTATION 4445 £525
Now you don’t have to take up valuable bench
space as the Crotech 4445 gives you a 25MHz Dual
Trace Scope, DC Power Supply, Component
Comparator, 35MHz Frequency Counter, and
100kHz Function Generator all in one instrument.

OSCILLOSCOPE: As per 3133 Dual Trace 256MHz Oscilloscope.
100kHz FUNCTION GENERATOR

FREQUENCY RANGE: 1Hz-100kHz in 5 decade ranges, push switch selectable
FREQUENCY ACCURACY: +/=10%
WAVEFORMS: Sine, Square, Triangularand TTL
AMPLITUDE: 7.5V P-Pinto 600} (max)

15V P-Popen circuit
35MHz FREQUENCY COUNTER
DISPLAY: 8digitl.e.d. display, indicates frequency in MHz
RANGE: 20Hz-35MHz
RESOLUTION: 1Hz and 10Hz selected by push button control
ACCURACY: +/—20PPM at 25°C

TYPE 3133 DUAL TRACE 25MHz £29
% D.C.—25MHz Y TV Frame + Line Trigger

Y ZModulation

% 10 X 8 Div Display

% Variable Hold Off

% Component Comparator
% Triple Output D.C. Source

Y 2mV/div Calibrated

% Algebraic Addition and
Subtraction

% X-Y operation

% 40ns/div to 0.2s/div Timebase

% Trigering to 40MHz

3133is value engineeredto combine a sleek elegant style and meet the stringent specification
requirements of a laboratory standard Dual Trace Oscilloscope. The vertical Bandwidth of
25MHz is complimented by 12 position attenuator giving fully calibrated deflection
coefficients from 2mV to 10V/Div. Both vertical channels can be added whilst invertion of
channel 2 gives algebraic subtraction, the vertical operating modes also include X-Y. The 3133
incorporates a wide range timebase from 40ns to 0.2s/Div, with triggering to 40MHz. Afurther
benefit of the timebase is the variable Hold Off which facilitates reliable triggering on complex
and aperiodic waveforms. Crotech’s well proven Component Comparator, forthe in or out of
circuit testing of both active and passive devices, is a built-in feature. A further plus is the
Triple Output DC Source with +5V/1A and =+ 12V/200mA rating. All these benefits give the
3133 an excellent performance/cost ratio.
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EVERYDAY ELECTRONICS is pleased to be able to offer
these quality CROTECH oscilloscopes to readers at
special discount prices which include VAT and delivery.
The ‘scopes can be purchased using Access/Visa/
American Express to spread the load.

Any of these three items could be an invaluable addition
to the test gear used by an amateur or professional
engineer. Each unit is supplied with an input lead,
instruction manual and a free copy of “Getting The Best
From Your Scope” (36 page booklet.) Additional probes
and accessories are also available including type 307
switched probes at £10 each if ordered with an
oscilloscope.

ALL CROTECH PRODUCTS ARE COVERED BY A TWO
YEAR GUARANTEE.

Unfortunately we can only make this offer to UK readers,
overseas readers write for quote on delivery.

TYPE 3031 SINGLE TRACE 20MHz £250

% D.C.-20MHz Bandwidth % 10 X 8 Div. Display

Y 2mV/div Sensitivity % Regulated D.C. Supplies,
% 40ns/div Timebase including E.H.T.

% Triggering to 25MHz % Built-in Component Tester

Designed to meet todays demand for high performance from a Single Trace Oscilloscope,
while maintaining the optimum in styling and a compact size. The full Bandwidth of 20MHzis
ideally complimented by Deflection Coefficient from 2mV to 10V/div allowing the
investigation of a very wide range of circuits. Timebase is specified from 40ns to 0.2s/div with
comprehensive trigger facilities up to 25MHz.

The built-in Component Tester allows the in or out of circuit testing of both active and passive
components, such as FET's Bipolars, Zeners, along with capacitors and inductors. This facifity
extends the use of the 3031 beyond the capabilities of just a normal scope.

o
£l -

Post to: Crotech Instruments Ltd., 2 Stephenson Road, St. lves,
Huntingdon, Cambridgeshire PE17 4WJ. Tel: 0480 301818.

F—— oo ——

EE/CROTECH OSCILLOSCOPE OFFER

(UK READERS ONLY)
Please Supply
Quantity Total Value
4445 @ £525

3133 @ £299

£

Prices £
3031 @£250 | £
£

£

include VAT
and delivery

Probes @ £10

TOTAL

Card Ex. Date ......ccccccoiiiiiiiiiiiiiiciniiniesie st tee e st v eevestas s st ssssssssnanes

Access/Visa/Am. Ex. No. .....

Name .....ccovvecrrarnen,

AdAress ....oovvvececrriiiiciicccn

Please allow 28 days for delivery
OFFER CLOSES Friday 27 January 1990

PLUS 7'2% DISCOUNT on any other Crotech products {not I
on special offer) until January 27, 1990.

] SR NN SUUTE GIIE NGNS TEEE SERSD WESOED NN NS WS

| Signature -
lenclose cheque NO. .......ocoocccicciriiicccacriecnnnns
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Constructional Project

PARCEL POST

STORA

*E BOX

M. P. HORSEY

Simple unit that will allow the postman
to leave your mail-order packages even

when you are out.

ANY constructors will have faced
M the problem of being out of the

house when parcels are delivered.
The situation is equally frustrating for the
postman.

The project to be described here over-
comes this problem by means of a secure
box into which a parcel can be placed. The
postman has only to press a push button to
unlock the box. However, once a parcel is
inside, the box cannot be unlocked except
by pressing a button inside the house.

In both cases, the box unlocks for a pre-
set time, enabling the postman to open the
box with just one hand. A buzzer indicates
that the lock has opened, and a smalll.e.d.
inside the house indicates that a parcel has
been delivered.

It will be apparent that only ONE deliv-
ery of one or several parcels can be accom-
modated before the parcel(s) is removed.
This should cover most people’s needs. A
multiple delivery system could be devised,
but this would involve the postman in a
more complex operation than pressing just
one button.

The project is ideal for busy electronics
constructors who order their parts by mail,
butare nearly always out when they arrive!

HOW IT WORKS

The principle behind the Parcel Post
Storage Box circuit is shown in Fig. 1. Nor-
mally both switches S1 and S2 are open and
(a) and (b) are at logic 0. The NOT gate (in-
verter) causes output (c) to be at the oppo-
site logic level to (). The NOR gate com-
bines inputs (b) and (c) to produce alogic 1
at (d) only if both inputs are at logic 0.

A glance at Truth Table. 1 shows all the
combinations of (¢) and (b) with their
results. Notice that (c) is the exact inverse
of (@), and that (d) is the result of a NOR
gate combining (b) and (c). The overall
result is that (d) is only at logic 1 if (a) is at
logic 1 and (b) is at logic 0.

In other words, a logic 1 is fed to the
monostable only if S1 is pressed, and S2 is
open. If a parcel causes S2 to close, (d) will
not switch to logic 1 even if S1 is pressed.

Switch S3 can be used to trigger the
monostable, irrespective of the states of S1
and S2. The monostable multivibrator (to
give its full title) is used as a simple timer.
The output (e) stays at logic 1 for a preset
time after a logic 1 pulse is received. The
amplifier increases the current available to
enable the solenoid to operate.

Transferring the above analogy to our

~ Truth Table 1
a|b d
BOX PUSH
: aaT
k= () HOUSE PUSH 1 {1]1010]1
*—051 SWITCH }-qsa i1 1 ol o0
il o S fel — (f)  SOLENOID
52 e
& MONO STABLE AMPLIFIER
\ P i) ——= & BUZZER
| I
SWITCH
. LED

Fig. 1. Block diagram and truth table of the Parcel Storage Box
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“post box”, when the postman operates the
“Box”, an electronic circuit (inside the
house) causes the solenoid to unlock the lid
for about 50 seconds. The buzzer indicates
that the box is unlocked. The lid is then
opened and a parcel placed inside.

The weight of the parcel causes a false
bottom in the box to activate a micro switch
$2. This causes an l.e.d. in the house to
glow, and also prevents S1 operating again.
The postman closes the lid, and after the
preset time mentioned above, the solenoid
switches off, causing the lid to be locked in
place.

Since the Box switch S1 is now inopera-
tive, the box can only be opened by the
householder pressing push switch 83,
located inside the house. This switch and
l.e.d. D1 are housed in a plastic case,
together with the electronic circuit and bat--
teries.

CIRCUIT DESCRIPTION

The full circuit diagram for the Parcel
Post Storage Box is shownin Fig. 2. A quad
2-input CMOS NOR gate i.c. is used (IC1),
since NOR gates can be easily converted to
NOT gates, and can be wired as monosta-
bles. The NOT gate in the block diagram
(Fig. 1) is achieved by joining together
input pins 1 and 2 of IC1a.

When S1 is pressed, these inputs are con-
nected to 12 volts (logic 1). When S1 is
released, resistor R1 causes the potential at
these inputs to fall to OV (logic 0).
Capacitor C1 removes any a.c. interfer-
ence at the inputs.

In a similar way, resistor R2 causes a
logic 0 at the input pin 6 of IC1b unless mic-
roswitch S2 is closed. Resistor R3 limits the
current through l.e.d. D1 to about 7mA
when S2 is closed.

Resistor R2 may not be strictly neces-
sary, since R3 and D1 will maintain logic 0
at pin 6 when S2 is open. However, the vol-
tage difference across D1 could otherwise
cause a problem. As with capacitor C1,
capacitors C2 and C3 remove a.c. interfer-
ence.

MONOSTABLE

The output from IC1b (pin 4), the NOR
gate, is used to trigger the monostable
created from the last two NOR gates, IC1c
and IC1d. Normally the input of IC1c pin 8
is low (logic 0), the other input pin 9 is low
and output pin 10 high. The inputs to IC1d
pins 12 and 13 are high, and the output pin
11 low.
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When a logic 1 is fed to IClc pin 8, the
output pin 10 switches to logic 0. This sud-
den change of potential at capacitor C4

causes a similar change at IC1d inputs pins -
12 and 13. With inputs 12 and 13 low, the REATS
output (pin 11) switches to high. This turns ! " » - A

on transistors TR1 and TR2 (wired as a
Darlington pair), and is also fed back to
[Clc pin 9 thus maintaining the monostable
in its present state.

With inputs 12 and 13 low, a potential
difference exists across resistor R5. A cur-
rent therefore flows through RS, slowly
charging capacitor C4. Eventually the vol-
tage at pins 12 and 13 is sufficient to cause
IC1d gate to change state again. Output pin
11 now switches to logic 0, and the situation
reverts to the “normal state” described ear-
lier.

TIME PERIOD

The time for which IC1d output is at
logic 1 depends upon the values of resistor +
R5 and capacitor C4. An approximate (
guide is to multiply the value of RS (in M
ohms) by the value of C4 (in micro F).

The values chosen provide a time of
nearly 50 seconds, but this may be changed
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Resistors a

R1,R4 10k (2 off)

R2 100k see page 783

R3 1k5

R5 2M2

R6 ak7
All 0.6W 1% metal film
Capacitors

C1,C2; Ou1 polyesterlayer

C3,C5 (4 off)

C4 22u radial elec. 25V

Cé 1000w axial elec. 35V
Semiconductors

D1 bmmredl.e.d.

TR1 BC184L npnsilicon

TR2 TIP41A npnsilicon

IC1 4001B Quad 2-input

NORgate

Miscellaneous

S1 Push-to-make switch

S2 Leveroperated

microswitch
S3 Push-to-make switch
WD1 12V solid state buzzer

Veroboard, 0-1in matrix 20 strips by
42 holes; 4-way screw terminal
blgck; plastic case, 150mmX
100mmX55mm; 14-pin i.c. socket;
12V solenoid; small spring for
latch; medium spring for false
floor; self-adhesive p.c.b. mount;
battery holder and 12V battery
(8% AA); chipboard; strips of metal
for lock mechanism; connecting
wire, solder etc.

plus
box

Approx. cost
guidance only

£1

Begin by carefully making the eleven
breaks in the tracks where shown. Next fit
and solder the i.c. socket, followed by the
wire links.

Solder in the resistors noting that several
are fitted upright. Fit the capacitors, not
forgetting to observe the polarity of C4 and
C6 (i.e. fit them the correct way round).

The transistors must also be fitted the
correct way round as shown. Finally solder
in the connecting leads for the terminal
block TB1, l.e.d. D1, switch S3 and the
battery holder.

CASE

A plastic case measuring 15cm by 10cm
by 5.5cm was used for the prototype. Four
holes are required, one for the l.e.d. indi-
cator, one for the push-to-make switch,
one for the leads connecting the circuit with
the parcel box and a hole to enable the case
to be fixed to a suitable surface near the
front door.

The stripboard was fastened with one
p.c.b. self-adhesive mount. There is room
on the board for up to four mounting
points, but one was sufficient as the lid of
the case held the stripboard very firmly.
The battery holder was wedged in with self-
adhesive mounts, and the terminal block
fastened with self adhesive pads.

PARCEL BOX

The construction of the parcel storage
box is shown in Fig. 4. The box was con-
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structed from chipboard, and later covered
with a self-adhesive, plastic type fabric,
such as Fablon. The size depends upon the
type of parcels expected. The prototype
measured 46cm by 27cm by 40cm high.

One hole is required in the lid for the
wires connecting to the “bell push” Sl,
another hole for the screw fastening the
solenoid, and a third hole in the base for
the leads. Four small wooden blocks were
used for the false bottom to rest on. The
microswitch S2 was screwed to one of these
blocks as shown in Fig. 4.

The false bottom was made from very
thick card, strengthened with a wooden
strip. Hardboard would be a good alterna-
tive to card. A spring was mounted at the
centre of the base, to prevent the weight of
the false bottom holding the microswitch in
its closed position.

The lock mechanism was ‘made from
strips of metal as shown in Fig. 5. In prac-
tice it is likely that the lid would be closed
during the 50 seconds period allowed.
However, in case the lid is closed after this
period the mechanism was made ‘self latch-
ing’. Thus the lid may be closed after the
mechanism has returned to its locked posi-
tion.

TESTING

When the battery is first connected the
monostable may latch on. After about a
minute the output (buzzer and solenoid)
should switch off. Press the “house” switch
S3. The output should switch on for
another timed period.

Next check that the microswitch S2 is
open (no parcel), and press S1. The output

should switch on again. Now close S2,

either by hand, or by placing an object in
the parcel box. Pressing S1 should NOT
cause the output to switch on. However, 83
should still be operative. Finally check that
thel.e.d. D1 lights when the microswitch is
closed.

If any of these tests fail, carry out the

PIVOT

usual visual checks, particularly looking for
copper tracks bridged with solder or frag-
ments of copper. Check also that the tracks
are broken properly in the places shown.

A few readings taken with a voltmeter
should establish which part of the circuit is
causing trouble. Check the voltage across
pins 14 (positive) and 7 (negative) of IC1.
This should read about 12V.

Connect the negative side of the voltme-
ter to the negative of the battery, and check
the action of S1 by connecting the positive
lead of the voltmeter to pins 1 and 2 of the
i.c. Check the voltage at pin 3, noting that it
should be the inverse of the voltage at pin§
1 and 2. Check the action of S2 by measur-
ing the voltage at pin 6, and the action of §3
by measuring the voltage at pin 8.

The monostable may be checked by
measuring the voltage at output pin 11, If
the “house” switch 53 is pressed, this vol-
tage should approach 12V, returning to 0V
after about 50 seconds.

If this is working, but the buzzer and sol-
enoid are failing, the problem is likely to be
around resistor R6 or transistors TRI,
TR2. Check that the transistors are the cor-
rect way round, and that a BC184L has
been used (not a BC184 by mistake).

Further checks can be made by referring
to the circuit description and the circuit
diagram.

FINAL INSTALLATION

The Parcel Post Storage Box may be
screwed into position outside the house,
and the connecting leads fed through to a
suitable place inside the house. A brief set
of instructions should be provided on the
top of the box for the benefit of the post-
man. After his initial suprise, he should be
as delighted with the project as the house-
holder, as it will save him a great deal of
time.
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NOVEMBER 1989

NEWS

® Over 3000 product lines

® Many new kits including
RF Frequency Counter
2 Power Supplies
3.5MHz Converter

® Construction feature -
2 watt Stereo Amp

@® Latest Books

® Competition - £180
Audio Signal Generator
as 1st Prize

® £10 worth of Discount
Vouchers

® Full details of the new
range of Multimeters.

0nlv £1.5“ (inc p&p)

GALES COUNTERS AT: i

Park Lane, Broxbourne,
Herts EN10 7NQ.
Telephone: (0992) 441306

53 Burrfields Road,
Portsmouth, Hants PO3 5EB

Telephone: (0705) 669021 /
\ J

Cirkit's new range of Digital Multimeters offer a quite
unbeatable combination of features and value:

® Ranges include: frequency, capacitance and
temperature
® Housed in strong ABS cases
® Overload protection on all ranges
® Full one year warranty
® 3'% digit, auto zero, auto polarity LCD, plus low
batt indication
® 200 hour battery life
® All meters supplied with test leads, battery and
manual
TM53158B
@® Remarkable value dc volts: 200mV-1kV Continuity and diode test
@® 18 ranges ac volts: 200V, 750V Basic dc accuracy: +0.8%
® 10A dc current dc current: 200uA-10A Size: 128 x 72 x 33mm
Price £19.99 resistance: 200Q2-20MQ
TM5375

@® Frequency measurement
to 20MHz
@® ac/dc current to 10A

dc volts: 200mV-1kV Resistance: 200Q-20MQ
ac volts: 200mV-750V Frequency: 2kHz-20MHz
dc current: 200uA-10A Continuity, diode and HFE test

@® 24 ranges ac current: 200uA-10A Basic dc accuracy +0.5%
Price 536.75
® 30 ranges dc volts: 200mV-1kV Resistance: 200Q-2000MQ

@® Frequency and
capacitance measurement
@® Compact size

Price £37.90

ac volts: 200mV-750V Frequency: 2kHz-200kHz
dc current: 200uA-10A Capacitance: 2nF-20uF
ac current: 200uA-10A Logic. continuity, diode and HFE test

TM175

@® Frequency measurement
to 10MHz

@® Capacitance measurement
from 1pF to 20uF

® 39 ranges

Price 557.49

dc volts: 200mV-1kV Capacitance: 2nF-20ufF

ac volts: 200mV-750V Frequency: 2kHz-10MHz

dc current: 200uA-10A Continuity, diode, HFE, logic & LED
ac current: 200mA-10A test.

Resistance: 20002-2000MQ

TM135

® Temperature measurement
@ Capacitance measurement
® 40 ranges

Price 5145.95

dc volts: 200mV-1kV Resistance: 2000Q-2000MQ

ac volts: 200mV-750V Temperature: 200°-750°C

dc current: 200uA-10A Capacitance: 2nF-20uF

ac current: 200uA-10A Diode, HFE and continuity test

TM115

® 0.5% accuracy
@® Transistor HFE test
@® 26 ranges

Price £33.60 Prices Inc VAT. Please add 90p for p&p.

Cirkit Distribution Lid.
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dc volts: 200mV-1kV Resistance: 200Q2-2000MQ
ac volts: 200mV-750v Continuity, diode and HFE test
dc current: 200uA-10A Basic dc accuracy +0.5%

bourne, Herts EN10 7NQ. Telephone (0992) 444111.
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EUROPEAN
INITERNATIONAIL .
AUDIO amnd

VIDIEO [FAIR

Berlin has hosted an electronics exhibition since 1924. Originally it
was the Funkausstellung, or Radio Show. Times change. It is now

the International Audio and Video Fair.

This year four hundred exhibitors were spread over 25 halls and
our international reporter Barry Fox was there to prowl behind the
scenes and eavesdrop on some of tomorrow’s developments.

NCE EVERY two years nearly half a million people stream into
West Berlin from all round Europe to pay the £5 a day entry
price for a first sight of all that is new in electronics.

The title “international” remains, as always, a joke. Most of the
exhibitors, often subsidiaries of Japanese companies, provide only
German language information.

All the exhibitors are in the same cleft stick. They want to show
off their strength in innovation but fear the public will stop buying
today’s products if they know too much about what is coming
tomorrow. So some novelties are kept in back rooms, out of sight
of the public, and shown only to the trade — and sometimes the
press. But in Berlin, walls have ears so secrets do not last long.

WHO WANTS A MAC

Consumer research in the US recently proved what has long
been glaringly obvious to anyone with a grain of commonsense —
that the general public has no interest in slight improvements in
picture quality, as for instance the barely visible difference bet-
ween MAC and PAL on a domestic set. Neither is the public
interested in the vague promise of an upgrade path to High Defin-
ition MAC in the mid 90s.

Few homes now, and even fewer in the future, will have the
space to install large screen sets and projectors. The perceived and
saleable benefit of MAC comes from changing the aspect ratio of
the screen from today’s boxy 4:3 to tomorrow’s widescreen 16:9.

Both the D2-MAC standard adopted on the Continent and Bri-
tain’s D-MAC variant, to be used by British Satellite Broadcasting
(BSB), are designed to cope with either aspect ratio. A digital code
word (transmitted like teletext) tells the MAC receiver whether
the incoming pictures were shot in 4:3 or 16:9 aspect ratio.

The receiver then displays the pictures with the correct relation-
ship between height and width, irrespective of whether the screen
is narrow or wide. This creates all manner of logistic problems
which began to surface at Berlin.

On a 4:3screen, a wide picture must either be displayed in letter-
box format (with blank strips at the top and bottom of the screen)
or the sides of the picture must be sacrificed. So either the viewer
pays for screen area that is not used, or the programme producer
must keep all action at the centre of the screen — which defeats the
object of wide screen production.

Then there is the question of how future wide screen sets will
cope with programmes made in 4:3 aspect ratio. One option
(favoured at Berlin by Thomson and Ferguson) is to sacrifice a
little of the top and bottom of the picture i.e. heads and feet, while
displaying a fuller width of picture than is normally seen on
domestic TV sets which currently electronically blank out the
extreme screen edges.

Anotherideais to display a 4:3 picture on a wide screen set, and
put three vertically stacked, picture-in-picture frames, down one
side of the screen. Again programme producers must know how
receivers will work, to avoid losing vital action off the screen on
some sets.
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MAC-CHIPS

The first prototype MAC TV sets were shown at the last Berlin
show two years ago. This year there was no sign, or even mention,
of D-MAC. Most major manufacturers had D2-MACreceivers on
display, but many would admit that they had received only small
quantities of the D2 chip sets from ITT by courier or taxi a week
before the show.

The vital issue of chip testing has apparently still not been resol-
ved; and automated testing is the key factor in mass production.
ITT is believed now to be on the 39th generation of chip sets. And
even these are not yet perfect.

Philips was demonstrating a 4:3 MAC set, fed with 16:9 wide
screen pictures. Although the pictures filled the screen, the image
was squashed, like a Cinemascope film shown without the correct
lens.

“The chip set is not right”, admitted the Philips demonstrator.

This does not bode well for the D-MAC chips, on which BSB’s
life depends. At Berlin Thomson engineers said they had “seen a
working D-MAC chip set” but had no news on the bulk supplies
needed for a spring launch.

The only sign of the Scotch mist Squarial (special receiver dish
for BSB transmissions), was a dejected dummy on a Tatung stand.
“We don’t even know what it is”, admitted the staff on duty at the
company’s information booth.

EUREKA BACKFIRES ON HDTV

All the major European electronics companies have banded
together in a “Eureka” research project to develop a High Defini-
tion TV system. The first prototypes were unveiled at Berlin two
years ago and progress continues.

But there are already worrying signs of political squabbling from
the Eureka camp. The HD MAC pictures shown at Berlin were
being bounced from the French TDF satellite. The connection
added noise and even broke down completely because the German
Bundespost (Post Office) would not licence an uplink to send the
signals up to TDF. So the signals had to go on a double hop, first to
the German satellite Kopernikus and then to the French satellite.
Although ostensibly enthusiastic about satellite broadcasting and
HDTV, the Bundespost is actually far more interested in making
money from its cable TV interests.

To keep all the Eureka contributors happy, the Eureka
demonstration room used a bank of wide screen sets from Barco,
Thomson, Philips and Nokia. This soon backfired. The Nokia set
failed and the Thomson set gave very poor pictures in comparison
with the Barco.

Worse still, whereas HDTYV shots of football and tennis sources
from the BBC looked good, HDTYV material sources from France
looked very poor. One sequence looked like dirty film.
Sheepishly, the Eureka exhibitors admitted that they had been
forced (“for political reasons”) to include French material which
had been shot on film and then transferred to video, with serious
quality loss!
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Berlin revealed a wide divergence of opinion over when wide
screen and HD-MAC sets and services will be ready, and at what
price. The official Eureka line is that there will be “regular HDTV
broadcasts by 1992”. The head of Philips consumer electronics
division, Jan Timmer has a more realistic attitude which is shared
by Grundig. They believe test transmissions will begin in 1992, in
time for the Barcelona Olympics. From then until 1995 there will
be a gradual increase in service.

“It’s wrong to give the impression that HDTV is just around the
corner”, says Timmer.

Only Thomson will talk about set prices. Peter Weber of Thom-
son says there will be wide screen 1250 line HDTV sets ready for
sale, at £3,000 each, by autumn 1990.

“Wide screen tubes are cheaper to make than conventional
tubes”, says Weber. But Grundig estimates that even conventional
625 line wide screen sets will cost five times as much as 4:3 sets for
the next five years. And there were surprisingly few prototype
wide screen sets on working display at Berlin.

Whoever is right, the outcome is the same. The public wonders
whether it might be better to wait a year or so before buying a new
TV set.

BITSTREAM MASHINATIONS

Specialist hi fi dealers are already feeling, and complaining
about, the effect of confusion over the new single-bit digital decod-
ing techniques, Bitstream from Philips and Mash from Panasonic.

In simple terms, whereas conventional digital-to-analogue con-
verters process the 16-bit digital code words from a CD in their
entirety, Bitstream and Mash break the words down into their
individual bits and process them one by one.

Says Jan Timmer, Bitstream is an “important step”.

In technical literature describing the advantages of Bitstream
and the disadvantages of existing CD decoding systems, Philips
says it will use Bitstream first in a new high end player, the CD-
840, later this year and later spin the system off and down into the
entire range of CD players, including low end and medium priced
models. Grundig is using Bitsream for its new high end “Fine Arts”
DAT recorder. But Marantz, now controlled by Philips and being
used by Philips as the premium brand name in Japan and Europe,
will not be using Bitstream.

“We don’t think the system is yet good enough”, says Eric
Kingdon of Marantz. “Adoption would be premature. The DACs
we’ve got are better. The key is in matching the analogue circuitry.
That’s why players with the same DACs, but different analogue
circuitry, sound different.

“We shan’t use Bitstream until we are convinced that there is an
audible benefit. We are not interested in technology in its own
right. We will not use Bitstream until it sounds right. And that
probably will not be until 1990 or 1991.”

Meanwhile Matsushita (Panasonic and Technics) took Berlin as
the opportunity to claim superiority for its own single-bit system,
Mash.

Who can blame any member of the public who decides to post-
pone purchase of a CD player until the DAC versus Bitstream-ver-
sus-Mash dispute is resolved?

ALL DAT TALK

The popular press has predicted that DAT recorders, and pre-
recorded DAT software, will be in the shops by Christmas. Berlin
made clear that this is a nonsense. If (and it’s a big if) there is a con-
solidated launch on DATS, it will be for Christmas 1990, most defi-
nitely not Christmas 1989.

The hardware and software industries agreed on the technical
formula to limit digital copying or “cloning” (Serial Copy Manage-
ment System) in June. Their formal announcement came at the
end of July. Now the hardware has to be re-designed to meet the
SCMS specification and the software industry has to lobby for
legislation to prevent hardware companies (eg from Taiwan and
Korea) who have not signed the agreement from ignoring it.

At Berlin, Philips engineers and lawyers confirmed the state of
play. The SCMS system (developed by Philips, and initially called
Copycode) will be filed with the IEC standards body in October
and the DAT standard subsequently amended to include SCMS.
At the same time hardware manufacturers will have to modify the
computer software inside their DAT recorders to work to the
SCMS specifications.

Three changes are necessary. The recorder must be able to dub
digitally from compact disc at 44.1kHz, as well as 48kHz. When
dubbing the recorder must automatically put an anti-copy “flag”
on the tape. And it must also look for any such flag in the signal
being copied, and refuse to copy any flagged signal.

ere are four or five computer microprocessors in each DAT
recorder, and all will now require modification. Manufacturers
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will not have the product ready for bulk sale until spring 1990 or
later.

To support the hardware launch with pre-recorded software, the
record industry needs high speed duplicating equipment, which
Sony promises, but has not yet delivered. Some record companies
(e.g. Polygram) do not want to release software until laws have
been passed to make SCMS a compulsory feature of all DAT
hardware. Philips admits that it will take between two and four
years for the EEC to deliver a directive which individual countries
in Europe can enshrine in law.

Jan Timmer of Philips talked at Berlin of “waiting for legisla-
tion” before launching Philips DAT hardware. Later the same day
others in Philips talked of releasing DAT recorders by “mid 1990
ahead of legislation”. Grundig promises a DAT recorder early
next year.

g

CD60 Compact Disc player from Marantz

Portable DAT
recorder with A/ID
tonverter from Aiwa

PORTABLE DAT

At Berlin Aiwa and Casio both showed portable DAT decks but
without any promise of price or launch date. Sony was significantly
silent. The company recently signed a deal with Taiyo Yuden on
the joint development of Taiyo’s low cost recordable CD system.
But CD-12 was not on show. In fact only Thomson showed a
recordable CD at Berlin. Significantly it used magneto-optical
technology, which is both expensive and incompatible with con-
ventional CD players, and thus not viable as a domestic product.

Aiwa’s prototype pointed the way to possible success for DAT;
a versatile portable unit, which can be used either to record sound
or still pictures in digital code.
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STILL PICTURE VIDEO

Canon took Berlin as the opportunity to preview the still picture
‘video camera which the company is launching in Europe this
autumn for around £500. Sony is also planning to launch its Mavica
camera early next year,

Both cameras comply with the same technical standard. A 2in
magnetic d