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No. 1LIST BAKERS DOZEN PACKS
All packs are £1 each, if you order 12 then you are
entitled to another free. Please state which one you
want. Note the figure on the extreme left of the pack
ref number and the next figure is the quantity of items
In the pack, finally a short description.

K1

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

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

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

BDS 2 6V 1A malins tr s upright with
fixed clamps.

BD1N 1 6%in speaker cabinet ideal for extensions, takes

our speaker. Ref BD137.

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

BD22 2 25 watt loudspeaker twe unit crossovers.

BD29 1 B.0.A.C. stereo unit is wonderful value.

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

BD32 2 Humidity switches, as the air becomes damper the

b hes and operates a microswitch

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

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

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

BD4g 10 Neon valves, with series resistor, these make good
night lights.

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

BD59 2 Flat 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.

BDS1 2 Mains operated motors with gearbox. Final speed
16 rpm, 2 watt rated.

BD103A 1 6V 750mA power supply, nicely cased with mains

input and 6V output leads.

BD120 2 Stripper boards, each contains a 400V 2A bridge
rectifier and 14 other diodes and rectifiers as well
as dozens of condensers, etc.

BD122 10m Twin screened flex with white pvc covers

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

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

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

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

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

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

BD180 6 Neon 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 flex simmerstat—keeps your soldering iron etc.
always at the ready.

BD193 1 Mains solenoid, very powerful, has 1in pull or could
push if modified.

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

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

BD21t 1 Electric clock, mains operated, put this in a box and
you need never ba late.

BD22t 5 12V alarms, make a noise about as loud as a car
horn. Slightly soiled but OK.

BD242 2 6in x 4in speakers, 4 chm made from Radiomobile
so very good quality.

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

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

BD253 50 Leads with push-on Yin 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 patiress.

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

BD2715 1 Guitar mic —clip-on type suits most amps.

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

BD293 50 Mixed silicon diodes.

BD2%6 3 Car plugs with lead, fit into lighter socket.

BD305 1 Tubular dynamic mic with optional table rest.

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

VERY POWERFUL 12 VOLT MOTORS-'5rd HDRSEPOWER Made to
drive the Sinclair C5 electric car but equally adapable to power a go-
cart, a mower, a rail car, model railway, etc. Brand new. Price £15.00
plus £2.00 postage. Our ref 158,
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FET CAPACITOR MICROPHONE Eagle C1.200 Electret type microphone,
An FET ampilfier is built in for obtainlng an output equivalentto a high
class dynamic microphone while retaining the characteristics of a

i fcroph External i by ic and el -
tic noise is minlmised since no magnets or coils are used. The small
size of this microphone and the low power supply needed for its
operation makes this microphone a very versatile unit. Electrical speci-
fications are as follows: Output impedance: S00ochms +30% at 1kHz.
Sensitivity: —65dB+3dB (0dB=1V/ubar at 1000MHz). Frequency re
sponse: 50-8000Hz. Price £1 each. Order Ref. BD646.
SUB-MIN TOGGLE SWITCH Body size 8mm x 4mm xJmmi SBDT with
chrome dolly fixing nuts. 4 for £1. Order Ref. B0649.
Ex GPO MULTI-RANGE TEST METER 12/C1 Complete in real leather
case with carrying handle-thls is a 20,000 OPU instrument, with 19
ranges including AC and DC volts—dc current SmA to 1A, dohms ranges
up to 20meg- the low ohms range is particularly usetul, you will be
able to read right down to one ohm and below. This meter also has
provision for reading dc current 0-5 amp and 0-25 amp. Meter size 6”
long % 3" wide X2 deep. Leather case has compartment for test
leads, prods, and croc clips all of which are inciuded. Can be used In
the case. Not new but are in first class condition-tested and guaran-
teed. Price is £7.00. Order ref 7P5.
RE-CHARGEABLE NICADS ‘D" SIZE
These are tagged for easy joining together but tags, being spot
welded, are easy to remove. Virtually unused, tested and guaranteed.
£2.00 ref 2P141 or 6 wired together tor £10.00 ref 10P47. -
8 TRACK CASSETTE DECK Complete with cassette holder. In fact, if
you have any 8 track cassettes. then with the addition of 2 speakers
this unit would play them. As 8 track cassettes are no longer made the
units have become surplus, however, they do contain lots of useful
parts: motor, tape head and drive, pulley wheels, etc. and a stereo
amplifier. Mains operated. Brand new in makers packing. Only £3.00
each plus £1.00 additional postage. Order ref 3P46.
TWIN CASSETTE & STERED RADIO—Covers long, medium and FM
bands. Twin cassettes allow copying, editing, recording, playback, etc.
A beautifully made portable unit which normally retails at about £60. Our
price only £30. plus £3 insured delivery.
STEREQ SPEAKERS Each 10 watts 8 ohm and twin speakers mounted
in Walnut-finish cabinets, size 16" high X 10" wide X 6" deep. Front is
black Dacron and the finish is very pleasing. Price £7.00 per pair. Extra
postage and packing £3.00.
UNUSUAL MAINS MOTOR Quite small, measures only 2'x2"x1"
approx., but is surprisingly powerful. it revs at 3,000rpm and is reversi-
ble. It has good length 4" diameter spindle. Price £1.00. Our order ref
BD640.

LASER TUBE

Made by Philips Electrical. New and unused. This is helium-
neon and has a typical power rating of 1.6mW. It emits ran-
dom polarised light and is completely safe provided you do
not look directly into the beam when eye damage could
‘result. DON'T MISS THIS SPECIAL BARGAIN! Price £29.95
plus £3 insured delivery.

POWER SUPPLY KIT for our laser gives 8kV striking and 1.25
runn;ng at 5mA. price £13 {plus £2 post unless ordered with
tube).

PAPST AXIAL FAN-MANUFACTURERS REF NO. TYPASBON.
This is mains operated. 15 watt rating and in a metal frame with metal
blades so OK in high temperatures. Body size approx. 434" square x
194" thick. £6.00 each, plus £1.00 postage. Our ref 6P6.
VERY POWERFUL MAGNETS Although anly less than 1” long and not
much thicker than a pencil these are very difficult to pull apart. Could
be used to operate embedded reed switches, etc. Price 50p each, 2 tor
£1.00. Ref BD642.
FUP-OVER DIGITAL CLOCK Quite an eyecatcher, this is mains oper-
ated. The figures flip-over per minute and per hour and give a larger
than usual visual display. Supplied complete with front and perspex
panels to glue together to make its case. £2.00 each. Our ret 2P265
STABILISED 15v 2A PSU kit which mounts on SRB panel. Mains
operated. [deal to drive monitor, etc. Price only £6, Our Ref. 6P7.
SMOOTHING CAPACITOR 230uf 63V 10A at 50 deg. C. Can type with
mounting bracket Price £2. Our Ref. 2P206. :
SMOOTHING CAPACITOR 2200uF 63V 5.8A at 50 deg. C. Can type with
mounting bracket. Price £1. Our Ref. BD644.
10A 100V BRIDGE RECTIFIER ASSEMBLY comprising 4 diodes mounted
on two 4in x 3in sinks with bottom insulators. Price £2. Our Ref. 2P207.
D0 YOU WANT TO MEASURE AC AMPS? We have found a few more
of the 50Hz 0-40A AC 2Vzin diameter panel meters, made for RAF
equipment these are very reliable and robust. Price £5 each. Our Ref.
SP10S.
20A DOUBLE POLE RELAY WITH 12V CORL complete with mounting
brackets. made by the Japanese Omron Company. Price £2 each. Our
Ref. 2P173A.
TORROIDAL MAINS TRANSFORMER with twin outputs. 6.3V 2A and
12V 600mA, so ideal tor FDD power supply. Price £5. Our Ref. 5P122.
DOUBLE MICRO CASSETTE DECK made by the Japanese ABS com-
pany. This takes two micro cassettes and is complete with motors,
solenoids to select the deck to use and record and playback heads
- Price £10. Our Ret. 10P49,
QUICK FIX MAINS CONNECTOR A must for your workshop. Saves
putting on plugs as you just push the wires under the-spring clips.
Automatically off when lid is up. Price £7.50. Our Ref. 7P5/1.
BT HANDSET with curly lead terminating with flat BT plug. Colour
cream. Price £5. Our Ref. 5P123.
SUB-MIN TOGGLE SWITCH-Booy size Bmmx4mmx7mm SBOT with
"L chrome dolly fixing nuts. 4 for £1. Order Ref. BD649,
MINIATURE ORIVER TRANSFORMER-Reference LT44. Impedance
ratio 20K ohm to 1K ohm centre tapped. Size approx. 19.5mm. 2 for £1.
Order Ref. BD653.
2764 EPRON 65K bits. BBC micro compatible. £3 each. Order Ref. 3P48.
PIEZ0 SOUNDER. Reference PKM11 3-30V operation, %0dB output. 2
. tor£1. Order Ret. BD647.

OVER 400 GIFTS
YOU CAN CHOOSE FROM

(here is a total of over 400 packs in our Baker's
Dozen range and you become entitied to a free gift
with each dozen packs.

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

St

J & N BULL ELECTRICAL
Dept. E.E., 250 PORTLAND ROAD, HOVE,
BRIGHTON, SUSSEX BN3 5QT
MAL ORDER TERMS: Cash, PO or cheque with order. Orders under
£20 add £1.50 service charge. Monthly account orders accepted trom
schools and public companies. Access and B/card orders accepted.
Brigitton {6273} 734648 or 203500

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

3V2im FDO CHINON 30 track 500k. Shugart compatible interface. Stan-
dard connections, interchangeable with most other 3'2in and 5'%in
drives. Brand new. £28.50 plus £3 insured post.

3 FDD HITACHI HFD3B5SXA Shugart compatible interface. 500k ofv
3in disc. Recommended for many Amstrads but interchangeable with
most drives. £29.50 pius £3 insured post.

FDD CASE AND POWER SUPPLY KIT for the 3in or 3Vzin. £11.00. Ret
11P2 tor the Chinon, 11P3 tor the Hitachi.

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

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

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

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

FREE POWER! Can be yours if you use our solar cells—sturdily made
modules with new system bubble magnifiers to concentrate the light
and so eliminate the need for actual sunshine —they work just as well
in bright light. Voltage input is .45—you join in series to get desired
voltage—and in paraliel for more amps. Module A gives 100mA, Price
£1, Our ref. BOG31. Modute C gives 400mA, Price £2, Our ref. 2P199.
Modute O gives 700mA, Price £3. Our ret. 3P42.

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

50V 20A TRANSFORMER ‘C’ Core construction so quite easy to adapt.
tor other outputs—tapped mains input. Only £25 but very heavy so
please add £5 if not collecting. Order Ref. 25P4.

15A PANEL METER These have been stripped from Government sur-
plus battery charger units made originally for army use. Unused, tested
but of course rather old, diameter 2in can be surface or flush mounted.
£3 each. Our Ref. 3P40.

SWITCH AC LOADS WITH YOUR COMPUTER This is easy and refiable
I you use our solid state relay. This has no moving parts, has high
input resistance and acts as a noise barrier and provides 4kW isolation
between logic terminats. The turn-on voltage is not critical, anything
between 3 and 30V, internal resistance is about 1K ohm. AC loads up to
10A can be switched. Price is £2 each. Ref. 2P183.

METAL PROJECT BOX Ideal size for battery charges, power supply
etc.; sprayed grey, size 8in x 4%4in x 4in high, ends are louvred for
ventilation other sides are flat and undrilled. Order Ref. 2P191. Price £1.
BiG SMOOTHING CAPACITOR. Sprague powerlytic 39,000uF at 50V. £3.
Our ref. 3P41,

4-CORE FLEX CABLE. Cores separately insulated and grey PVC covered
overall. Each copper core size 7/0.2mm. Ideal for long telephone runs
or similar applications even at mains voitage. 20 metres £2. Qur
ref.2P196 or 100 metres coil £8 Order ref. 8P19.

6-CORE ALEX CABLE. Description same as the 4-core above. Price 15
metres for £2. Our ref. 2P197 or 100 metres £9. Our ref. 9P1,

BULK-HEAD MOUNTING LOUOSPEAKER. Metal case with chrome grill
front and with mounting lugs for screwing to ceiling, 8in. speaker. £10
each. Order ref. 10P43 add £2 post.

TWIN GANG TUNING CAPACITOR. Each section is .0005uF with trim-

mers and good length Y4in spindle. 0id but unuse3d and in very good

condition. £1 each. Our ref. BO630.

13A PLUGS Good British make complete with fuse, parcel of 5 for £2.
Order ret. 2P185.

13A ADAPTERS Takes 2 13A plugs, packet of 3 for £2. Order ref. 2P187.
20V-0-20V Mains transtormers 2%2 amp (100 watt} loading, tapped
primary. 200-245 upright mountings £4. Order ref. 4P24.

BURGLAR ALARM BELL~6" gong OK for outside use if protected from
rain. 12V battery operated. Price £8. Ref. 8P2.

24 HOUR TIME SWITCH — 16A changeover contacts, up 1o 6 on/ofts per
day. Nicely cased, intebnded for wall mounting. Price £8. Ref. 8P6.
CAPACITOR BARGAIN—axial ended, 4700uF at 25V. Jap made, nor-
mally 50p each, you get 4 for £1. Our ref. §13.

PIEZ0 ELECTRIC FAN—An unusual fan, more like the one used by
Madame Butterfly than the conventional type, it does not rotate. The
alr movement is caused by two vibrating arms. it is American made,
mains operated, very economical and causes no interference, so is
ideal for computer and instrument cooling. Price is only £1 each. Ref.
B0598.

SPRING LOADED TEST PRODS—Heavy duty, made by the tamous
Bulgin company. very good quality. Price 4 for £1. Ret. BDS97.

ASTEC P.S.U.—Switch mode type. Input set for +230V. Output 3.5
amps at +5V, 1.5 amps at +12V, and 3 amps at +5V. Should be 0K fer
floppy disc drives. Regular price £30. Our price only £10. Ref. 10734,
Brand new and unused.

APPUANCE THERMOSTATS —Spindle adjust type suitable for convec
tor heaters or similar. Price 2 for £1. Ref. BD582.

3-CORE FLEX BARGAIN No. 1-Core size 5mm so ideal for long exten-

sion leads carrying up to 5 amps or short leads up to 10 amps. 15mm
for £2. ref. 2P189.

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

ALPHA-NUMERIC KEYBOARD—This keyboard has 73 keys giving trou-
ble free life and no contact bounce. The keys are arranged in two
groups, the main area is a QWERTY array and on the right is a 15 key
number pad, board size is approx. 13" x 4"—brand new but offered at
only a fraction of its cost, namely £3, plus £1 post. Ref. 3P27.

WIRE BARGAIN-500 metres 0.7mm solid Copper tinned and p.v.c.
covered. Only £3 plus £1 post. Ref. 3P31—that's well under 1p per
metre, and this wire is ideal for push on connections.

iM1tRRUPTED BEAM KIT—-This kit enables you to make a switch that
will trigger when a steady beam of infra-red or ordinary light is broken.
Main components—relay, photo transistor, resistors and caps, etc.
Circuit diagram but no case. Price £2. Ref. 2P15,

500V BRIDGE MEGGER —Made by famous Evershed and Vignales Com-
pany. 500V Meggers are the only reliable instrument for measuring the
state of electrical wiring installations, but the Bridge Megger has the
additional feature of being able to measure low ohmsso can be used
for finding and localising faults. The instruments we have are complete
in a leather carrying case and they have been re-calibrated and tested
and are in perfect order. Price is £50 plus £6 insured delivery.

STERED SPEAKERS Each 10 watts 8 ochm and twin speakers mounted
in walnut finish cabinets, size 16in high x 10in wide x 6in deep. Front is
black Dacron and the finish is very pleasing. Price £7 per pair. Extra
postage and packing £3. Our Ref. 7P6.
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This exciting new series can lead to a

worthwile qualification—and we can The UK Distributor for the
Standard Toroidal Transformers

supply all the components you need!
The first six parts: Everything as listed in

he booklet given free last month with EE * 106 types available from stock
S igebietygie Just £12.95! « Sizes from 15VA to 625V A
i » Dual 120v primaries allowing 110/120v
i or 220/240v operation
Low cost tool kit:
25 Watt mains soldering iron, screwdriver, || sreeL oisueD
cutters, snipe nose pliers, wire strippers. B
All for £9.95 B emon
3 NEOPRENE
aﬁ%:"?(;‘“v . WASHERS
- INSULATION
NOTICE TO RETAILERS rrmany
Greenweld Electronics Ltd. have been appointed —Iy— - -
Official Wholesalers of Verobloc, Veroboard, No. CURRENT 0 CURRENT
Easiwire & Accessories by Vero. We will be only S:S b -3
too happy to supply all your Veroboard require- - i
ments at Trade Price. Ring, write or fax us for full 000
information and prices. 3o1o

13010
13011
13012
13013
13014

1989 CATALOGUE |f.
FREE with this

Olammmbwnwl hvwNowunooow|lioomvonun=haowlovwrohod bW

5.11

4.50

3.75

3.

5,

23015 2.25

— 23016 2.04

issue! i3

However, if someone’s beaten you to 23030 ég

it, send £1 straight away for your 33011 : 13016 8.00

copy! 33013 : 73018 43 g

i i g e el

* 100 pages of components and ! 13020 138

equipment = 83017 833

| 83018 7.14

* . ) 83026 6.25

Low, low prices : 83025 558

* /] ’ - . 83042 4.54

Fast ‘by return’ service : 83039 5

. 83030 2.08

* Discount Vouchers : 83018 3}

| 93026
* 28 pages of Surplus Bargains 3033
* 93028
Only £1 _send for your nOW! Prices include VAT and carriage ggggg

| Quantity prices available on request
All prices include VAT; ji dd £1.00 P&P; Min A b H
Nopélvfl?)sr'nni:.uOfeﬁcial olrlilst:r: fronll (:::hools w:a';colr:::ism?:. erte or phone for free Data PaCk
invoice charge £10.00, our shop has enormous stocks of

EMLD components and is open 95 Mon- Sat. Come and see ust |
, ' . 3
ELECTRONIC %m using the addrasts b:'""f'; by phonﬁ {0703)772501 or Jaytee E ' ectron 1C Seer ces
ou

COMPONENTS aphone 0 ours); by FAX .
o T Mlcwad Talaco Tl TEIISCT NS 143 Reculver Road, Beltinge, Herne Bay, Kent CT6 6PL
Telephone: (0227) 375254 Fax: 0227 365104

Telex 265871 MONREF G quoting 72:MA G36026.

‘443D MILLBROOK ROAD, SOUTHAMPTON SO1 OHX . B
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EE CIRCUIT CA!

INERA RE ONTROL RX

TOBUILDANIR REMOTE CONTROL
TRANSMITTER AND RECEIVER

Two circuit cards will be given away free with next month's issue. On them you can build
an infra-red Transmitter and a matching Receiver for remote control or infra-red beam
systems, Full circuits and constructional details will be given in the issue.

el Q “L'IHDUIT CARDS

PERSONAL CASSETTE AMPLIFIER

Use your personal cassette player as an in-car stereo system with the addition of this

low cost amplifier. Using just twelve components this amp should appeal to both novice

and-experienced constructors and can be used for a variety of applications.

METRONOME

All budding musicians eventually face a common problem; learning to keep time. A
metronome provides a cheap and effective solution to this difficulty. Better still is an

"accented” metronome, with a “ping” every few beats to indicate the start of each bar.
These are rather expensive to buy, %ut one may be built very cheaply from readily
obtainable components. This one is also pocket-sized, so if your instrument is portable
you can take it with you and practice anywhere.

SPECIAL =

'SCOPE et |

4 ' )
OFFER == e a |
Two oscilloscopes at very special f T 3 9 el FETS <)

prices for EE readers. The
Hameg HM205-2 Digital Storage

'scope and the HM2(03-6 two "
channel 20MHz 'scope. Both

have built-in component testers.
Don't miss this offer.

COMPLETE INDEX FOR '38

EVERYDAY MRS T

ELECTRONICS

DECEMBER ISSUE ON SALE NOVEMBER 4

Everyday Electronics, November 1988
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> @I CIRCUITBOARDASSEMBLY/REPAIRJIG
’ ’/;’ it May Be A Little ‘Lo-Tech’-But It’s
. -
Yo 2 Incredibly Handy
A b 4O /s : . :
% Adjustable, rotating heads hold p.c.b.’s
‘ k. .
A firmly but safely for easy assembly or re-
L l"@m/_ - pair. Insert components and simply flip over
s e s saecton o e 1] | | to solder leaves both hands free for a better
:: M Black Ice Alarm (for Winter Motorists).................... Kit £17.53 :: IOD Supp"ed th earthmg Iead fOI’ use Wlth
L @ Negative lon Machine, complete with case........... Kit £24.11 CMOS. )
e e e — e Interchangeable heads for holding many
| | @ 3-Watt M. transmitter 80- Z 12\Volt............. 99 [ [ ] . .
T m Running light sequencer 10-channel, varispeed... Kit £15.89 [ || other items available. A
L+ B Audio Power Meter 10-LED indication................... Kit £12.94 <
— B VU-Meter 10-LED indication PPM. display............ Kit£13.63 ™1™ Each jig hand
™11 @ Electronic Door chime 3-note - variable freq.......Kit €9.85 [ | made for a
L1 | W Infrared transmitter/receiver System..................... Kit £33.09 | L lifetime
44 m Light Activated Relay, 9-12Volt opp...................... Kit £8.91 % e
11 B Metal and Voltage Detector............................ R/Built £41.00 [T d
1] m Tone Generator — Pulse or Warble tones.............Kit £5.50 | 1 |
1| B Loudspeaker Protector 5-100Watts............... i 3 Kit £11.40 {—— K
:: B All Kits are available READY BUILT please see latest B N
| 44 Catalogue. |-
1] B Al Kits contain full instructions P(éBs aE_d co.mgonents |Al [T
| [ | prices include VAT and postage and packing verseas o] P
B gr:jersler;dg| 10% to abox?e? prices M Please send Cheque or [l \ak Mén' l'g
—— Postal Order with Order. ] i opii5 13 Sen‘sl mar;(yasfl)r?’l"n
1 Z’éggg&%ﬁ%?géﬁm%m i £21.50 inc. p & p. Standard jig takes any board
e Hailsham, East Sussex, :L;JK BN27 1AE Standard jig— up to 310mmx 145mm.
Sj e e = £24.50 inc. p & p. Cheque or P.O. only please:
H PN T r oo & 0323, aa7em EVERETT WORKSHOP ACCESSORIES
Setn i APETED NN PEEE LD 5 Railway Terrace, Henllan, Llandyssul,
AR ER sl AR aNDENE Dyfed, SA44 5TH, Wales

TWO GREAT
HOBBIES

MmaQOEM=EXQA

=

...INONE GREAT KIT!

The K5000 Metal Detector Kit combines the challenge
of DIY Electronics assembly with the reward and
excitement of discovering Britain’s buried past.

THE KIT — simplified assembly techniques require littie technical
knowledge and no complex electronic test equipment, All stages
of assembly covered in a detailed 36 page manual.

C
A
T
A
L
o
G
U
E

THE DETECTOR - features Analytical Discrimination
& Ground Exclusion, backed by the proven pedigree of
C-Scope, Europe’s leading detector manufacturer.

A comprehensive instruction book is available @ £5 {deductable from order).

Send a stamped addressed envelope or
up to 50p in coins to cover handling to:
BI-PAK CATALOGUE,
P.O. BOX 33, ROYSTON, HERTS. SG8 5DF

Please do not send cheques

Ask at your local Hobby/Electronics shop or contact C-Scope for a copy of a
published Field Test Report.

= C-Scope International Ltd., Dept. EE86,
ARSI (P& Wotton Road, Ashford, Kent TN23 2LN.

Telephone: 0233 29181,
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55 W, ¥ 4y ONLY £130 1
” ”
9 o ! 414 %0 (73 cgJ‘.PSED-CIRCUIT TELEVISION SYSTEM ‘
& TR AL IN-<s Cay, W Py CAMERA
PEVIC We'G 1x CAMERA  1x MONITOR 1 XpRACKET
4 THE MALTINGS, HIGH STREET, WEM, . |
T SHROPSHIRE SY4 5EN L) S usen NEW
V DEPT. EE11
—_— o NORMALLY
WITH LENS £150.00
TV AERIAL ACCESSORIES
v'SIT OUR RETA"- SHOPS PLEASE ADD HANDY BOX Co-Ax cable 75 Ohm 100 metre reel
WEM (MARCO), The Mattings, High Street (0939) 32763 85p P&P A very useful strong aluminiun €100 N
WOLVERHAMPTON (WALTONS), 55A Worcester Street (0902) 22039 +15% VAT e At e Co-Ax Metal Plug 20p 13
o socket set box but when you re- Co VA% limelSacket % 2
BIRMINGHAM (SUPERTRONICS), 65 Hurst Street (021) 666 6504 TO ALL move the plastic socket tray you CoAx Line Connecter 129 109
finish up with a very handy box. Co-Ax In-Line Splittel
SERVICE AIDS imens; Pl Combiner ¢
B Al A ORDERS Dimensions: L1290 x W 130 x D TV/Video/Computer Combiner  £3.09
sg:’::na Dogmsmyn 345 unless otherwise 405mm. L T —— ITV tndoor Amplluglsr -
5 e i uantity available: 3 mproves signal 3 times 366
EQUIPMENT CASES Swtck Cleaner Lutml " Stlicone Grease Tube stated. Order &de 80/05% 0 \ ISecond Set Ampliﬁ;r -
: mproves signal 1 1 fizn
FS“DU Freeze-it 146 Siticone Grease SW"_ PRICE 1+75P 6+60P &= I c8 lnler'sesv:agncae Sou :;:sor
V"I‘d’:g‘l‘;’:‘:; i aI;Zg Heat Sink Compound lOGIQPBOBE e Minimises C8 interference on TVE4.45
g:nv_wr 1.14 Seide Mop 10 price-£7.99 ‘%’ i | TV/FM Diplexec
lastic Seal 140 Light gauge 0.08mm 080 = d S?arales UHF TV signals from FM
mosfln‘:i"c!Spruv :;: Standard gauge 1.2mm 13A TES . jatio SIUTAIS an
BOOPORN 12 et met | 198 sookats LU for (8Sting | RESISTORS —CARBON FILM 5% MAINS SOCKETS
aro Duster 155 2 g ‘AWIHO to 10M{E12Range)  2p each. 15p/10. 75p/100 13A single unswitched  1.50
Super 40 1.94 ;‘E“g‘FPRODs 939pea. 10 off %0p ea. mgg{%wgﬂ(g%mng)ﬂ 52: ea::.‘l(?p/‘lg.}gﬂg }33: ‘S’ingle switched 218
—fused— 0 ange each. 40p/10.3. in unswitched  2.50
RESISTOR KITSeach velus individually packed e P PAF | o 10Rio2MZ(ESRangel  Bp each 60p10.500/100 | 134 Twin swiched . 398
DIMENSIONS ::a pac: 10 each value E12-10R to IM 610 piece  4.50
Hoight Depth  Width  Price | AW back Popelar-- 101 10M 1000 pisces - 4% | ENQUIRIES WELCOMED FROM LED Smm
Ivz\sd ns. s, € VW pack 10 each value E12-2R2 to 2M2 730 piece 7.75 SCHOOLS AND COLLEGES CHARGER FOR NI-CAD BATTERIES o 11 ;g* g"‘“’
A 225 45 1.50 VAW pack 5 eachvalue E12-2R210 2M2 365 plece  4.70 AAA, N 2
20 40 60 200 | Y“WpackPopular-2R2t010M 1000 pieces 950 | ORYX PORTASOL GAS SOLDERING IRON e — e 110 J 82, | 65
20 55 80 210 W pack5 eachvalue E12-2R210 tM 353 pieces 1375 | 14 Price £16.00 PP3 NI-CADS Yootz 100 B
20 l;g 10 4.70 2W pack 5 each value EB-10R to ZM2 317 pieces 2175 54 Price £15.30 =< £450 Nolderlpp 3pp 2:
25 1 40 1.70 SPARE TIPS: 1,24, 32. 4.0mm £4 ;
25 30 6.0 210 ADDITIONAL KITS
25 40 80 2.60 Disc ceramic 50V 125 pieces £3.50 DESOLDERING PUMP —
25 525 90 3.00 Zener Diodes Sea 55 pieces £3.50 [>1"] ﬂ!’ NI-CAD RECHARGEABLE BATTERIES ﬂAS?iNG l'li)Eﬁ'n‘lw
%o 60 50 270 | Bectioyticsh, 100 pieces £1.25 = AAA £1.25 (10+£1.200a) | ped 45 4or 2o
30 6.0 2I0. 70N W NEEeESiE o 20m 80 pieces £375 o 9o (10+ 85pea) | ambersoy 45p A0p
10 80 80 380 Fuses T/Delay 20mm 80 pieces£1.50 OVER 7,000 [TEMS STOCKED. c £2.10 10+£1.90ea.) Green50p 45p  40p
30 60 10 re) :ra-m Pots—H 120 pieces £6.75 LARGE RANGE OF BOXES D £2.50 {10+£2.20ea.)
35 15 19 £%0 re-set Pots —V 120 pisces £6.74 AVAILABLE: PP3 £4.10 (10+£3.90ea.)
35 15 170 10 ¥ VOLTAGE
a0 a0 6 70 ABS, DIECAST, ALUMINIUM AND
i M s.g %20 gggf"‘gﬁi‘gﬂpn s ACCESSORIES %‘ZAF?EEHED COPPER WIRE %EL&UMTORS u
:.0 90 6.0 420 piete with 30W cs wvs. ove LATEST CATALOGUE £1 1asw 60 30swi 90, 78L08 028
0 70 80 42 ar 40W iron (stste B b 9 B 8L12 028
50 50 80 430 | which) Aygerliayieon 16swg  62p Rswg 92
80 80 100 50 | XSBW ion kx oom  AMSXiWimn SOLDER AT A RIDICULOUSLY LOW PRICEN Bswg 65  3swg  Mp L oz
50 60 15.0 6.20 piete withn stand,Im lead Am:: alam::t"s 500gms reel of 22 SWG Wswg  E8p 36swg  £1.02 7808 0 g
50 10 80 5.90 020 Wil Multi-Core Solder 60% swg 715 3Bswg  £1.05 1812 h
50 10 10 760 | cSizhonke Antex stands tin 40% alloy non-corrosive. Zazss) g Gl ) 7815 03
50 10 150 940 | CiSionki 830  Soldersucker : ONLY £4.99 possal [N85p S7SHONN LN 7818 036
70 100 70 6.80 XISISV:'MI'mn I;il& cx:m- Spare l:nmltu for sol- AL Tl 10+£3.75 Bswg  B3p HUswwg  £1.75 1824 036
10 100 100 8.40 plete steel & plug dersucker 0. bl 7905 X
70 100 170 1% FM TRANSMITTER ) 1912 03
= CIRCUITS Price it)] 80222 o | 8oy st yomsf;:h‘aulm!t IIAIINI-BUG —Ideat g]g 038
STANDARD ABS BOXES 18 | 4 maetc 18 0.38
High impact ABS 3 = AC128K o: 3,:2 gg;:ﬂ :g g:‘:g: :: A very good range is obtp!nahle_—we 1924 038
Colour: black 818 | acian 0ss 024 | BD23s 03 | BSX20 020 have obtained over 2 mile, but it does {M305H 145
WaE B ensions 2955 :g::;x g 2 ::g gg;gg g: gg:g& g: depend on conditions. Simply remove LM317T 0.95
| (mmy 180 | aciax om 212 § 8oaio o7e | BT100a62 0% oov:;;msen battery—and you're M723 065
0 | AC152 0.48 os4 | BT101/300 s ready to go.
‘;G ga 3(:5 A nl& lge; a2 ) ACTSK s 8 80439 on BHloyso0 In reception can be obtained on any FM
’ LM324N 0.40 0.08 radio.
95 7135Box/MB2 €114 £1.05 | UuGlup oo | ACIET S iciiel e (S e pioe 20 | Freguency: 105-109 MHz FM EX-EQUIPMENT
115 95 37 Box/MB3  £1.34 £1.24 | (misonier 180 BC. ;
140 90 55 Box/MB5 £1.88 £1.70 J LMI0VIN 220 | ACIE8 ] aé;:g."“ ::: smo; :: e:"s = Power: PP3 9V battery (not included} e
207 122 TIBox/MB4  £3.60 €3.40 |iMusan i |20 150 |LALe 010 | Box3s 3o | GTisiacon  oso [ Dimensions: 425inx2.25in x0.7Sin, o
213 142 57Box/MB6  £2.70 £2.60 | Motert 330 | 2014 om |BCnigARC ol | gDxy IR IR 35 | onderCose SO price £8.50 | 100t 65p, 100 55
. ¥ a . U104 180
M51815L 35 | Anieine2 120 | LA LB LC 010 | BFva? 050 | BUI0S 1.0
MC1307P 1
BT APPROVED EQUIPMENT | Mcie 15 | A1 o5 | aik o1 | B o8 | B 1% | FLAT NOSE PLIERS —ECONOMY END NIPPERS
Master Socket {flush) £2.90 “E"”ﬂ 230 | af116 210 | BC25vAB a1s { BFYIZ? 044 | BUIIY 1.90 A sub-miniature pair of flat nose pliers,
Master Socket (surface) £215 N ‘-;5“ ‘:2 :;m g% 2cgez g;: g::; “: BU204 180 yellow insulated handles
Secondary Socket {flush) £1.90 ASH0S 185 | apy2s 050 | BC30Y 036 | BF160 o nggA :'3 Length 4in, THE =
Secondary Socket {surface) £1.85 g:‘,, ;:: At 42 §§£§ b e 032 | 8u3265 in Order code S0/025 PAIR 'f'%
St | omen | D2 ldiz o dgEm: fiiER o Gkl i@ £1.99
res il 5 AF178 8F) 7 | BUY2 5 . ‘
Line Jack Cord with plug 1.5 ﬁlg‘?m : ;: AF239 0.65 2532:; 0% | gF 13? 351 sg;t_\ga ::
Extension lead, § mtr €29 | rarow 250 [l A R Fitd 4 | GE gl e 198 | 12V RECHARGEABLE UNIT
Wiring Tool 36p A7204P 250 | aSZ17 200 | BC337 008 | BF1g4 oe7 | BYI03 050 10 x D size Ni-Cads (4AR) encapsuiated In a black plastic case. fuse
Y.
Plug~431A 25p N A A 345 B, 010 lorrm oz | 8Y122 060 hoider. gives 12V output when fully charged. Ex-equipment—fully
Slimtel Phone £17.35 Tasliaz 350 101 | BCISY 018 3: :::‘ :3 gy 008 tested and guaranteed. 245 75 x 75mm
Viscount Phone £26.04 120 130 | BallS 012 | BCSIS 038 e BY123 it
CowersionkitAwiringdiag. 590 | 3e3, e | &A% 30 f G oo (G2 A A o £6.99 plus £1.85 P&P plus 15% VAT
1BAS30 120 | BAYSS 012 | BCS48 008 | Br24) o2 { aviyg 060
Full range of Babani Books now in | Joacse 148 | SAYS7, IR 8RS a4 4 B e
otk EARC 150 | sawen 037 | B0 R 026 | Bvisa 038
;mgggg :g; sgnos 3.:; Bc:isg &:g ::;sg g:’: :;:g :: TERM'NAL BOX i
BOOKS ToAtokA 248 | apo C o1 | scdera oo | oF283 RS oue 88 1 Terminal junction box for powering D.C.
Data Volume 1-Trans date & 10A103LS as0 | sCio9 .10 | BCSt4a .10 | gr2ny 028 { Bv206 o1e | accessories. Gives three pairs of pillar
drawings A-BUY £9.99 TDA11705 199 {ABor C ow | 8CYO 036 | 55273 o22] avzor C es ee p: pl
Deta mu&: s ave 2 e 1DA13524 20 |8cns o1s | BC21a 321 { g 27a 034§ ay210va00 a1 screw terminals colour coded red and
Dats MlTE 3= 2N 2N eyaE fom [0y o [l on | Bt 150 j oo 0@ gviowo oz | black. 30cm lead fed from cigar lighter
Data Volume 4— 2SA & on flasy | 1oAzsy 280 Jocus ot [ BOIZ 9% | ez odf ovall o7 1 plug. Current: 3A max.
Diodes Volume 1 £075 | [pAze0, o ecz 21 | 6o bt Moo IR 065 Dimensions: 84 x 55 x 32mm.
DioBda‘;Vn:umez gg.ss urCisoc 408 feciar o3 gy D e 027 :::;gmo o Order code S0/158
oth volumes .60 00136 02 | grasy 036 | BYX3IE&/600 048
1.C. CMDS ] [t oo L [ o | ey o028 | uens ojBvxeaenm o
e ciate UPC1356C2 3o |eciars o8 | o o || EE 5| [t ue price 1+ £1.50 10+£1.25
£C. LIN Volume 1 o |EEIEE  fecise 92 | Bhie on | o 5 I .
1.C. LIN Volume 2 £6.93  |fOROuiCkLY AND SarfLy | BC149 ahz ({0140 - Bt oesf¢rz22 o
"Both Vi |" = 1300 |TESUNG EQuPMINT ON HCIa” &3¢ | gores e g::; i %55 -
oth Volumes ! MAINS VU1 4G, SwPLY | BE159 914 | Gorsos 050 | Bryey o321 MCcR108s 12 {12V Twin Fluorescent lamp
Thyristors A-2 £1045  fronwicr wint 10 cuPs f acyee o3 | sbie0 158 o 32 MED1 07 e
}ransismrs AtoZ £5.40  [ann clost Lo BC1G) 4 sores 98 | orvs0 o x:m oz 12" Double Tubes
ransistors 2N-3N £5.50 sC1688 0z BEYERIS ¥
80201 082 20| Mac0 TTRA
Both Volumes £10.00 £6 N 9 9 BCIwARC 012 | RTe e | Boy 0 76 2995 i %\ffﬁsaeﬁss, ETC. e FI’TTICL'(\SIE vagggle)
PERSPEX DIFFUSER.
ON/OFF SWITCH,

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

3ft. CABLE. TRANSISTORISED
CIRCUITRY, KEYHOLE FIXING.
12v D.C. 8W TUBES.

368 x 67 x 43mm

ONLY
£5.99
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MAEENUZA ELECTRONIGS (B

PROJECT KITS

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

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

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

£1in stamps.

REF
B e EEES
792 SOLDERING IRON TEMPERATURE 543
CONTROLLER Oct 88 £9.50 540
7950 EPROM ERASER Oct 88 249 171]
791 BREAKING GLASS ALARM Sept 88 £1751 543
T8  AMSTRAD P10 Sept 88 £19.98 529
TR TIME SWITCH Aug 88 £17.61 528
787  SPIKEATER July 83 (=X ]
796 UNIVERSAL NICAD CHARGER July 88 £6.99 524
T8 ISOUNK July 88 2451 525
™M VIDEO WIPER July 83 £313.59 513
T8 HEADUGHT REMINDER June 88 €19 514
T2 DOOR SENTINEL May 88 120 515
™ SUPER SOUND EFFECTS 512
GENERATOR May 88 £12.99 503
TH  CABLE & PIPE LOCATOR April 88 £15.35 504
7Py STERED NOISE GATE April 88 £26.9 Ledi
TR INDUCTIVE PROXIMITY OET. April 88 863 <
TIT  LOW FUEL ALERT April 88 £6.43 el
T2 SEMICONOUCTOR TESTER Mar 88 ms a3
T UE OETECTOR Mar 88 £11.00 464
775  ENVELOPE SHAPER Mar 88 £14.99
TI4  SOS ALERT Mar 88 £9.3
788 VARIABLE 25V-2A BENCH
POWER SUPPLY Feb 88 £4973 %1
CAR LAMP CHECKING SYST. Feb 88 €2.10 459
TR GAME TVMER Fob 88 f1432 455
75 QUIZMASTER Jan 88 £18.9% 453
767 TRANSISTOR CURVE TRACER {BBC) £149 -
783 AUDIO SIGNAL GENERATOR Dec 87 £1364 42
784 DUAL MAINS UGHTS FLASHER Dec 87 £20.9 4%
T ACCENTED BEAT METRONOME Nov 87 £20.95 bald
78  ACOUSTIC PROBE Nov 87 2
{less bolt & probe) £16.26
741 BBC SIDEWAYS RAMROM Nov 87 215 el
784 VIDEO CONTROLLER Oct 87 £29.14 37
746  TRANSTEST Oct 87 £9.70 3%
TM  AUTOMATIC PORCH LIGHT Oct 87 £17.97 kol
T  CARAVAN FRIOGE ALERT Oct 87 5.0 362
7%  STATIC MONITOR Oct 87 £3.66 Eosd
T ELECTRONIC MULTIMETER Sept 87 £46 96 364
T2  NOISE GATE Sept 87 mxs 8
T  PERSONAL STERED AMP Sept 87 £f14n 6
730  BURST-FIRE MAINS CONTROLLER Sept 87 £1357 ool
724 SUPER SOUND ADAPTOR Aug 87 03839 7
TI8 3 BAND 1.6-30MHz RADIO Aug 87 £26.53 o
719 BUCCANEER | .B. METAL OETECTOR inc. coils 2
and case, less hendle and herdware July 87 £26.85 m
720 OIGITAL COUNTER/FREQ METER (10MHz) 301
inc.case July 87 £67.07
T2 MONOMIX July 87 £21.00 ™
T2  FERMOSTAT July8? £12.14
71 VISUAL GUITAR TUNER Jun 87 2299 m
715 MINI 0ISCO UGHT Jun 87 £1259
789 WINDSCREEN WASHER WARNING May 87 502 o
788 FRIDGE ALARM May 87 908
797 EQUALLZER (IONISER) May 87 £15.53 m
75  BULB UIFE EXTENOER April 87 (less cass) £524 278
70 EXP, SPEECH RECOGNITION April 87 £20.98 m
700  ACTIVE VR BURGLAR ALARM Mar 87 £35.65 3
581 VIDED GUARD Feb 87 262
S8 CAR VOLTAGE MONITOR Feb 87 £1258 =5
54 SPECTRUM SPEECH SYNTH. (no ca|Feb 87 2082 w2
578 SPECTRUM LD PORT less cass. Feb 87 9604 43
579 STEPPING MOTOR BOOSTER (for above)feb B7 £5.45 %0
STEPPING MOTOR M0200 Feb 87 £16.80 B
575 HANDS-OFF INTERCOM (per station) " s
inc. caseJan 87 \ £10.49
S8 CAR ALARM Dec 86 129 205
57 RANDOM NUMBER GENERATOR Dec 86 f15.2 206
588 BBC 16K SIDEWAYS RAM Oec 86 £12.97 207
564 CAR FLASHER WARNING Nov 86 £9.3 2
S63  200MHz 0IG. FREQUENCY METER Nov 86 5298 n
562 10 WATT AUDIO AMPUFIER Oct 86 £36.70 197
561 LIGHT RIDER LAPEL BADGE Oct 86 £10.20 1
5680 LIGHT RIDER DISCO VERSION £19.602 149
558 UGHT RIDER 16 LED VERSION £13.64
558  SCRATCH BLANKER Sept 86 5.8 124
556  INFRA-RED BEAM ALARM Sept 86 2035 12
S55 FREEZER FAILURE ALARM Sept 86 £15.50 18
554  CAR TIMER Sept 8 an m
553  BATTERY TESTER Aug 86 €2.19 m
544 TILT ALARM July 86 (12 ] 108
546  CARAVAN BATTERY MONITOR July 86 €7.47 106
547  SQUEEKIE CONTINUITY TESTER July 86 £352 101

ELECTRONIC SCARECROW July 86
PERCUSSION SYNTH June 86
PERSONAL RADIO June 86
WATCHDOG June 86
MINI STROBE May 86
PA AMPUFIER May 86
STEREO REVERB Apr 86
VERSATILE PSU Apr 86
FREELOADER Apr 86
BBC MID! INTERFACE Mar 86
INTERVAL TIMER Mar 86
STERED Hi-Fl PRE-AMP
MAINS TESTER & FUSE FINDER Mar 86
FUNCTION GENERATOR Feb 86
POWER SUPPLY FOR ABOVE
MUSICAL DOOR BELL Jan 86
DIGITAL CAPACITANCE METER Dec 85
SDLDERING IRON CONTROLLER Oct 85
RIAA PRE-AMP Sept 85
STEPPER MOTOR INTERFACE FOR THE BBC
COMPUTER less case Aug 85
1D35 STEPPER MOTOR EXTRA
OPTIONAL POWER SUPPLY PARTS
CONTINUITY TESTER July 85
AMSTRAD USER PORT July 85
ELECTRONIC DOORBELL June 85
GRAPHIC EQUALISER June 85
INSULATION TESTER Apr 85
GAMES TIMER Jan 85
SPECTRUM AMPUFIER Jan 85
DOOR CHIME Dec 84
BBC MICRO AUDIO STORAGE SCOPE
INTERFACE Nov 84
PROXIMITY ALARM Nov 84
MAINS CABLE OETECTOR Oct 84
ORILL SPEEQ CONTROLLER Oct 84
GUITAR HEAD PHONE AMPLIFIER Sept 84
VARICAP AM RADIO May 84
EXPERIMENTAL POWER SUPPLY May 84
SIMPLE LOOP BURGLAR ALARM May 84
FUSE/DIODE CHECKER Apr 84
QUAS! STERED ADAPTOR Apr 84
SIGNAL TRACER Feb 84
BIOLDGICAL AMPUIFIER Jan 84
CONTINUITY TESTER Dec 83
CHILDREN'S 01SCO UIGHTS Dec 83
NOVEL EGG TIMER Dec 83 inc. case
STORAGE "SCOPE INTERFACE FOR
BBC MICROAug 83 less software
HIGH POWER INTERFACE BOARD
Aug 83 no case
USER PORT VO BOARD
less cable + plug
USER PORT CONTROL BOARD July 83
less cable+plug+case
MW PERSONAL RADIO less case,May 83
MOISTURE DETECTOR May 83
NOVELTY EGG TIMER April 83less case
BUZZ OFF March 83
PUSH BIKE ALARM Feb 83
IX TAPE CONTROL Nov 82
2- WAY INTERCOM July 82 no case
REFLEX TESTER July 82
EGG TIMER June 82
CAR LED VOLTMETER less case. May 82
CAMERA DR FLASH GUN TRIGGER
Mar 82 less tripod bushes
SUSTAIN UNIT Oct 81
TAPE NOISE LIMITER Oct 8!
HEADS AND TAILS GAME Oct 81
PHOTO FLASH SLAVE Oct 81
RUZZ BOX Oct 81
0-12V POWER SUPPLY Sept 81
SOIL MOISTURE INDICATOR E.E. May 81
GUITAR PRACTICE AMPLFIER Nov 80
SOUND TO LIGHT Nov 80 3 channel
SPRING UNE REVERB UNIT Jan 80
UNIBOARD BURGLAR ALARM Oec 79
DARKROOM TIMER July 79
MICROCHIME DOORBELL Feb 79
SOUND TO UGHT Sept 78
IN SITU TRANSISTOR TESTOR Jun 78
WEIRD SOUND EFFECTS GEN Mar 78
ELECTBONIC OICE Mar 77

PRICE

(21}

MAGENTA ELECTRONICS LTD.

EE70, 135 HUNTER STREET,
BURTON-ON-TRENT,
STAFFS. DE14 2ST.

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

24 hr Answerphone for credit
card orders.

Our prices include VAT
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SHOP NOW OPEN—CALLERS WELCOME

ADD £1P&P TO ALL ORDERS.

PRICES INCLUDE VAT.
SAE ALL ENQUIRIES.

OFFICIAL ORDERS WELCOME
OVERSEAS: Payment must be

sterling.

IRISH REPUBLIC and BFPO. UK

PRICES.

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

TOP KITS

MOSFET VARIABLE BENCH
25V 2.5A POWER SUPPLY

A superb design giving 0-25V and 0-2.5A. Twin pai
meters indicate Voltage and Current. Voltage is va

able from zero to 25V.

Current-Limit control allows Constant Current cha
ing of NICAD batteries, and protects circuits from ov
load. A Toroidal transformer MOSFET power outy
device, and Quad op-amp IC design give excellent p

formance.

OUR KIT REF. 769 £49.73

COMPONENTS, KITS, BOOKS, TOOLS,

MOTORS, GEARS, PULLEYS, OPTICAL

FIBRES, ROBOTICS, AND MUCH MUCH
MORE-IN OUR

NEW CATALOGUE £1.00

INTRODUCING DIGITAL ELECTRONICS
COMPONENT PACK £13.99
INCLUDES BREADBOARD AND BATTERY

MOTOR-GEARBOX ASSEMBLIES

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

SMALL (MGS) £3.49 LARGE (MGL) £3.98

ADVENTURES
WITH ELECTRONICS

An easy to follow book suitable for all
ages. No soldering, uses an S DEC
breadboard. Lots of clear diagrams
and instructions to build 16 projects.
Comp t pack includes S DEC and
all components for the projects.

LEGO Technic Sets

TEACHERS WE ARE STOCKISTS OF
THE WHOLE RANGE. CONTACT US
FOR BROCHURES. VERY COMPET-
ITIVE PRICES AND QUICK DELIVERIES

STEPPING MOTORS 12
VOLT
P 48 STEPS

D35
£14.50

200 STEPS w0
MD200 ~)

£|§.80 k.LV

e —
OPTICAL
FIBRES
TRIAL
PACK OF
10
METRES.
Nine
assorted

types
& data.

£1.99
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0283 65;!135
FROM MAGENTA

A SELECTION OF OUR BEST PROJECT KITS

As usual these kits come complete with printed circuit boards, cases,

all components, nuts, screws, wire etc. All have been tested by our

engineers (many of them are our own designs) to
.ensure that you get excellent results.

INSULATION TESTER

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

OUR KIT REF 444 £19.58

DIGITAL CAPACITANCE METER

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

£41.55
OURKIT

REF 493 7

V_ o

3 BAND SHORTWAVE RADIO

Covers 1.6-30 MHz in 3 bands using v l
modern miniature coils. Audio -

output is via a built-in loudspeaker. '
Advanced design gives excellent

stability, sensitivity and selectivity.

Simple to build.

OURKIT REF 718 £25.27

DIGITAL FREQUENCY METER

200 MHz

An 8 digit meter reading from A.F.

up to 200 MHz in two ranges. Large Digital

0.5” Red LED display. Ideal for AF | Stk ekttt At i
and RF measurements, Amateur
and C.B. frequencies.
KIT REF 563 £62.98
‘EQUALISER’ IONISER

A0« BOG Mees pmy b

SUPER SOUND-
-EFFECTS GENERATOR

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

KIT REF 707 £15.53

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

KIT REF 781 £12.99
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City and Guulde
Certificate Course

INTRODUCING
MICROPROCESSORS

TEACH-IN 88/89 BOOK
£2.45

PRIORITY ORDER FORM

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

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

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

B0 e | e i

| TEACH-IN 88/89—-INTRODUCING
MICROPROCESSORS,

PRIORITY ORDER FORM

NAME

ADDRESS

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

r——g—,—.— —



@‘ GIANT SOLAR CELLS

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

SOLID STATE RELAY BARGAIN

*Zero Voltage Switchi n?. No radio interfer-
ence problems *2.5KV Input to Output Iso-
lation: No risk of damage to your computer
or driver circults. *4KV Terminals to Heat-
sink Isolation: Simply bolt onto a heatsink.
*3V to 32V Input Voltage: easily interfaced
‘to TTI or CMOS Logic. *24V to 240V rms
Load Veltage: Allowing mains loads to be
switched. *Built in Snubber Network: Ena-
bling switching of inductive loads. *10A

ted at 40 deg C.

One of

the best deterrents
10 a burglar Is a guard
es the barking without
the brtel The kit when assembied can be connect-
ed to a doorbell, pressure mat or any other
intruder detector and will produce a random series
of threatening barks making the would be intruder
think again and try his luck eisewhere. The kit is
supplied complete with high quality PCB, .trans-
former, all components and instructions. All you
need is 8 mains supply, intruder detector and a
littie 1ime. The kit even includes a horn speaker
which 15 essential to produce the loud sound
required. The “'dog™ can be adjusted to produce
barks ranging from a Terrier 10 an Alsatian and
contains circuitry to produce a random serias of
barks giving a more realistic effect.

XK125 Complete kit of parts
0ISCO LIGHTING KITS

DL1000K — This value-for-money 4-way chaser
features bl-directional sequence and dimming.

£€24.00

DLZ1000K - A lowsr cost uni-directional version
of the above. Zero switching to reduce
interference...........ccccooieuccncennacne an....£10.80
DLA/1 (for DL & DiLZ 1000K) Optional opto input
allowing audio ‘beat'/light response .... 77p
DL3000K — 3-channel sound to fight kit features
zero voltage switching, automatic level control
- and built-In microphone. 1kW per channel £15.60
The DLBOOCK is an 8-way sequencer kit with built
in opto-isolated sound to light input which comes
complete with a pre-programmed EPROM con-
tairung EIGHTY — YES 80l different sequences
mcluding standard flashing and chase routines.
The KIT includes full instructions and all compon-
enta {even the PCB :onnectors) and requires only
a box and a control knob to complete. Other
| features include manual sequence speed adjust-
f ment, zero voltage switching. LED mimic famps
and sound to light LED and a 300 W output per
channel. And the best thing about it is the price.

ony £31.50

TEN EXCITING PROJECTS
FOR BEGINNERS

This Kit has been specially designed for the beginner
and contains 8 SOLDERLESS BREADBDARD, COM-
PONENTS, and a BOOKLET with instructions to
enable the absolute novice to build TEN fascinating
projects including a light operated switch, intercom,
burglar alarm, and electronic lock. Each project
includes a circuit diagram, description of operation
and an easy to follow layout diagram. A section on
component identification and function is included,
enabling the beginner to build the circuits with
confidence. ORDERNO. XK118 £15.00

50p* & SAE
for CATALOGUE

ORDERS: RING (01) 567 8910 — 24 HRS.

Maximnum Current: 4A with no heatsink fit- |

CD240/10 £2.25 |
ELECTRONIC GUARD 00G KIT

weN POWER STROBE KIT

1kW per channel .........cooevieeeciivnnnnnn £19.25:

VERSATILE REMOTE
CONTROL KIT

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

MK12 IR Receiver {incl. transformer}

£18.30
MK1B Transmitter ... £7.50
MKS9 4-Way Keyboard. £2.20
MK10 16-Way Keyboard - £6.55
601 133 Box for Transmitter .. £2.60

These kits contain all necessary compan-
ents and full instructions and are de-
signed to replace a standard wall s witch
and control up to 300W of lighting.

TD300K Touchdimmer £9.30
TS300K Touchswitch £9.30
TOE/K  Extension kit for 2-way

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

Designed to produce a

N \/ high intensity light pulse
N at a variable frequency of

/—ﬁ\1 to 16Hz this kit also
[

includes circuitry to trig-
ger the light from an ex-
ternal voltage source (eg. a loudspeaker) via
an opto isolator. Instructions are also sup-
plied on modifying the unit for manual
triggering. 8s a slave flash in photographic
applications or as a warning beacon in
securitv applications. The kit includes a high
quality pcb, components, connectors, 5Ws
strobe tube and full assembly instructions.
Supply: 240V ac. Size: BO x 50 x 45,

XK124 STROBOSCOPE KIT £13.75

Desgned for usa weth owr lock
mechanesm {701 150} this kit wall
operate from 8 9V to 15V supply
drawnng @ standby current of only
50uA. There ars over S000 possi-
bie 4-diget combenations and the sequence can be sasity changed
To make things even more difficuft for an unauthorised user sn
alarm can be sounded sfter 3 to 9 incorrect entries—selectabia by
means of & k. Tha alasrm can sound for & faw seconds to over 3
mintes dunng which time the keyboard is cesabled praventing
further entnes. A latched or momentary output is avarlabie making
the unit 1deal for door locks, burgiar slarms. car mslsheers, etc
A membrane keyboard or pushbutton swrtches may be used and 8
besp sounds when a key is depressed. Kit includes gh gquality
PCB, all components. connectors. hegh power prezo buzrer and full
agsembly and user instructions.

.

H

_o"_—— BARGAIN
= COMPONENT
PACKS

Refill those empty component drawers at a fractlon of
the normal price and don’t be caught without that odd, T
resistor or capacitor to complete your project All @
components supplied are full specification and not
seconds or surplus stock.

=4 )

PACK A: 650x0.25W resistors 47R to 10M £4.25

PACK B: 60xElectrol:

ics tuF-1000uf £3.25

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

- PACK G: 25xGreen LEDs 5mm £2.00
“ PACK H: 30x5mm LEDs—red, green, yellow £2.50
PACK J: 50x1N4148

Si. diodes £1.00
BC182/2126

o2 ?ACK K: 40NPN/PNP
o
e v e
Components
for the new EE
INTRODUCING DIGITAL
ELECTRONICS COURSE

{1st 6 parts)
only £11.95

Good quality tools selected to offer
outstanding value for money

850 004 6in mini. Snipe Nose Pliers. Serrated
jaws and return spring. £2.10
850 005 6in lap jointed side cutters. Insulated
handles and return spring. £2.10
650 006 Light duty cutters. Cutting capacity
0.22-1.2mm copper wire. £1.60
TOOL KIT — Contains: side cutters, snmpe nose
pliers, wire strippers, flat blade screwdriver, phil-
lips screwdriver in black textured, reinforced and
padded case which when opened out measures
240x205mm £6.80

850 007 Self-adjustable automatic wire stripper

with bulit-in cable cutter. £3.95
650 018 Wire Stripper £1.50
650 013 Screwdriver £0.15
Soldering Irons

650 018 Economy 15W Iron £2.99
650 100 15W ANTEX Iron £6.80
650 103 18W ANTEX lron £6.95
650 104 25W ANTEX lron £7.10

LOGIC PROBE

A MUST for working with TTL & CMOS devices.
Displays logic levels and pulses down to 25nS
with LEDs and sound. Comprehensive instruction
bookiet supplied.
Working voltage
Input Impedance
Max. i/p frequency

RECHARGEABLE SOLDERING {RON

Powsrful cordless on complete with table-top/
wall-mounting charging bracket. Reaches solder-
ing temperature in 10 seconds. Includes lamp
which lights when soidering. Comes with mains
charging unit and 12V car battery

adapts
£15.95
HELPING HAN

4-16V dc

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

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

Purpose £225
10% OFF when you buy ALL 10 PACKS

W

LOW COST MULTIMETER

P

SUPER-SENSITIVE FM
MICROBUG

by SN PO Ewacu
» on

S

#| ewe AL 1TV
10 €2 AR PCE wiTT
NeF” @ M4 1sin At (20

1%

AR W ~ O

Highly sensitive FM transmitter measuring
only 45x25x15mm, including the built-in
microphone. Frequency 88-100MHz ena-
bling reception on a standard domestic FM
radio. Range approximately 300m
depending on terrain. Powered by 9V PP3
{7mA). Its small size and highly sensitive
electret microphone makes it ideal for sur-
veillance, baby alarm, etc.

INTRODUCTORY PRICE £5.50

A versatile meter with 19 ranges including 10A DC
& BATTERY TEST. Case s tilted for easy reading.
Supplied compiete with batteries, test leads and a
manual, Ideal meter for the beginner. Input
impedance 20K ohm per volt, AC Volts:
0-10-25-1000V 5%. DC Volts: 0-2-5-20-25-250 + |
1000v + 5%. DC
Current: 0-2.5-25m
250mA-10A + 4%.
Resistance; 0-10K-
100K-10M

Battery test: 9V-1.5V|
AA-15VCE&D
Protection: Fuse
Dimensions: 154 x 77 x
43mm

£8.62
SOLAR POWERED NICAD CHARGER

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

ELECTRONIC
WEIGHING SCALES

This kit contalns a
Single Chip Micro-
processor, PCB,
displays and all elec-
tronics to produce a
digital readout of
weight in Kgs. or Sts,
and Lbs. in normal use
a toothed wheel
{pattern provided) is
made t0 rotate when a weight is placed onto the
scales, interrupting two infra-red beams. The
processor counts the number of teeth passing the
sensor |lup or down, depending on which beam is
broken first}, and shows the reading on the LED
display in Sts. and Lbs., Lbs or Kgms. A PCB link
selects the scale for bathroom or two types of
Kitchen Scales. A linear version of the toothed
wheel could also be used. Other uses includef
up/down counters. A low cost digital ruler could be
made by using a wheel with the correct tooth to
diameter ratio. ES| EG,SO‘

XK121 LOCK KIT £15.95
350118 Set of Keyboard Switches £4.00
701 150  Electnc Lock Mechanism

12 vott £16.50

PROPORTIONAL TEMPERATURE
CONTROLLER KIT

Uses “'burst fire’ tech-
nique to maintain tem-
persture 1o within
0.5°C. Ideal for photog-
raphy, incubators,
wine-making, etc. Max.
load 3kw {240V ac) Temp. range up to 90°C. Size:
Tx4x2.5cms.
MK4

£7.80

ELECTRONICS

13 BOSTON

LONDON W7 3SJ
Tel: 01-567 8910

ORDERING INFORMATION:
ALL PRICES EXCLUDE VAT

FREE P&P on orders over £20 (UK only), otherwise add
75p + VAT. Overseas P&P: Europe £2.75. Elsewhere
£6.50. Send cheque/PO/Barclaycard/Access No.
with order. Giro No. 529314002.

LOCAL AUTHORITY AND EXPORT ORDERS WELCOME
GOODS BY RETURN SUBJECT TO AVAILABILITY

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

RD

628

Everyday Electronics, November 1988



Editorial Offices
EVERYDAY ELECTRONICS EDITORIAL,
6 CHURCH STREET, WIMBORNE,
DORSET BH21 1JH
Phone: Wimborne (0202) 881749
FAX: (0202) 841692
See notes on Readers’ Enquiries below—we re-
gret that lengthy technical enquiries cannot be

EVERYDAY _

EI.ECTRONICS

INCORPORATING ELECTRONICS MONTHLY

answered over the telephone

Advertisement Offices

The Magazine for Electronic & Computer Projects

VOL. 17 No. 11 November ‘88

EVERYDAY ELECTRONICS ADVERTISEMENTS
HOLLAND WOOD HOUSE, CHURCH LANE,
GREAT HOLLAND, ESSEX CO13 0JS. Clacton
(0255) 850596

MAIL ORDER

S I write this we are in the middle of a postal strike—hopefully by the
A time you read it the strike will be over! It does, however, serve to
remind us just how much we rely on the post as part of our general lives
and also for our hobby/business.

The strike has had a tremendous effect on the mail order companies
that supply components—our own p.c.b., back numbers, binders and
book service has ground to a halt and we are also unable to get copy to
some authors and advertisers for checking. The office FAX is working
overtime and so is the ’phone but they do not solve all the problems.

RIGHTS

The mail order supply of almost anything has become a way of life
and this method of supply is usually quick and efficient. A recent
incident at home made me realise that for younger readers a few point-
ers might be helpful.

My son had ordered some parts for his skateboard—when they came
he was not happy with the quality and felt he had wasted his money. I
pointed out that if he sent them back quickly, undamaged, he could get
a full refund of his money. He had not realised that he was entitled by
law to such a refund if he was not happy with the goods. Your rights as a
consumer are well protected by the law in the U.K. and you should have
no hesitation in ordering by mail—postmen permitting.

BE PATIENT

The aftermath of a postal strike gives the mail order companies even
more problems, with an unprecedented amount of mail being delivered.
Following a period of little or even no work they then have more than
they can cope with. Please be patient if you are waiting for goods—there
is no way of knowing when a particular letter will eventually find its
destination and, therefore, how quickly the company can despatch the

goods.

)/

SUBSCRIPTIONS

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

k

" :

£ sterling only) payable to Everyday
Electronics and sent to EE Subscriptions Dept.,
6 Church Street, Wimborne, Dorset BH21
1JH. Subscriptions can only start with the
next available issue. For back numbers see
below.

BACK ISSUES AND BINDERS

Certain back issues of EVERYDAY ELECTRO-
NICS are available price £1.50 (£2.00 overseas
surface mail) inclusive of postage and packing
per copy. Enquiries with remittance, made pay-
able to Everyday Electronics, should be sent to
Post Sales Department, Everyday Electronics, 6
Church Street, Wimborne, Dorset BH21 1JH. In
the event of non-availability remittance will be
returned. Please allow 28 days for delivery. (We
have sold out of Sept., Oct., & Nov. 85,
April, May & Dec. 86, Jan., Feb., April,
May, Nov. 87, Jan., March & April 88.)

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

Payment in £ sterling only please.

Everyday Electronics, November 1988

Editor MIKE KENWARD
Secretary PAMELA BROWN
Deputy Editor

DAVID BARRINGTON
Editorial Assistant
COLETTE McKENZIE

Editorial: WIMBORNE (0202) 881749

Advertisement Manager
PETER J. MEW Clacton %255) 850596

Classified Advertisements
Wimbaorne (0202) 881749

READERS’ ENQUIRIES

We are unable to offer any advice on the
use, purchase, repair or modification of
commercial equipment or the incorpora-
tion or modification of designs published in
the magazine. We regret that we cannot
provide data or answer queries on articles
or projects that are more than five years
old. Letters requiring a personal reply
must be accompanied by a stamped
self-addressed envelope or a self-
addressed envelope and inter-
national reply coupons.

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

COMPONENT SUPPLIES

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

OLD PROJECTS

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

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

ADVERTISEMENTS

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

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

TRANSMITTERS

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

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

DOORBELL
DELAY

STEVEN HOLLAND

A simple timer that prevents misuse of
the doorbell. Can also be used as a “door-
bell” for the deaf.

How MANY times does somebody ring

your doorbell, and while you are on E)Lﬂ ,
the way to answering, they keep on tL
pressing the bellpush three or four times o h R& RS a6 ] 185
which can be quite annoying. Sometimes 10k 1% 10k ™
having to shout “I'm coming” to stop them %‘:: ;

RLAY
pressing the bellpush even more.
Well, all your problems are over with this éf;k [—‘L] v Q—l & i 185
little circuit design for a Doorbell Delay that = 3
connects to your existing doorbell unit.

q s ct c3 C5
When the caller rings the bell, it will only 1000 - 1c1 ; gen |, 1C2 § - 0"
ring for “X" seconds and then cancels. The -1} = BN }—- 4| e =
bellpush will remain inoperative for a further { 4
Y e te2 c7
X" mins/secs. o c2
These times can be adjusted by two small 1 - ~ apes10 0l —
presets. The circuit uses two common timer BELL PUSH l ot
i.c.’s and just a few external components. All ! } TR1

the unit needs is a 9V to 12V power supply. I ) BC548A
183

J— t ¢ - < O 0V

CIRCUIT DESCRIPTION é
The complete circuit diagram for the 7 .

Doorbell Delay is shown in Fig. 1. i |

The basic operation of this circuit is easy to . g

undeestad pand should pose no problst Fig. 1. Circuit for the Doorbell Delay

ev%;ot::l: g;sg lg::; i.c.s (IC1 and IC2) are quently when the first timer is t!'igge_red the  period. No matter how many times it is trig-

designed to operate as “one shot multivibra- second timer also triggers—which in turn  gered during this period the timer will not

tors” which are linked in series, conse- operates the relay RLA. start again but will finish its time period and

When capacitor C1 is “grounded” (i.e.  then allow another trigger pulse to be re-

bellpush is triggered) IC1 is then triggered.  ceived.
This means that the output is high for a set Transistor TR1 allows a negative pulse to
trigger IC2 and the same operation happens
here, but the timing components are diffe-
rent. The time periods are dependent on the
timing components, VR1 and C2 for IC1 and
VR2 and C4 for IC2.

IC1 sets the time between each successive

relay operation and IC2 sets the time for
which the relay is energised. Capacitors C5
and-C6 provide suitable suppression for the
" circuit.
Resistors R1, R2, RS and R6 provide the
pull-up voltage required for the change in
state voltage at the trigger pins on each i.c.
Transistor TR2 is used simply as a switch for
the relay RLA.

CONSTRUCTION

The circuit for the Doorbell Delay is built

BCS48A
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| oedes®e-

S =L =~
Y RELAY
PUSH CONTACTS

BELL  poweR

Fig. 2. PCB layout and wiring

COMPONENTS

R2,R3,R4 10k (3 off) See
R5 1k page 660
R6,R7,R8 10k (3 off)
All 0.25W 10% carbon
Potentiometers
VR1,VR2 1M skeleton
preset (20ff)
Capacitors
C1 100n poly.
C2 100u radial elec.
C3 100n poly.
Cc4 4,7 radial elec.
C5 100n poly.
Cé 100u radial elec.
Cc7 10n
Semiconductors
IC1,IC2 NES55N timer
(20ff)
TR1,TR2 BC548A npn gen.
purpose (2 off)

Miscellaneous

RLA 6V miniatured.i.l. p.c.b.mount-
ing relay; Printed circuit board,
available from EE PCB Service,
code EE616; 3-way screw terminal
block (2 off); 8-pin i.c. socket (2
off); connecting wire and solder
etc.

Approx. cost
Guidance only

£5.50

on a small printed circuit board and the com-
ponent layout is shown in Fig. 2. This board
is available from the EE PCB Service, code
EE616.

The construction of this project is not diffi-
cult at all, as long as the main guide lines are
followed. If you wish to construct this pro-
ject on stripboard you will have to figure out
the component layout for yourself. How-
ever, as a guide, it could follow a similar
layout as the p.c.b. version with the copper
strips running from top to bottom, with
breaks in the copper as necessary.

Referring to the printed circuit board, first
insert the two 8-pin d.i.l. sockets and solder
them in position. Next place and solder the
two preset potentiometers in their correct
position, don’t force them into their holes
because they could break, so widen the holes
a little to allow for this.

Insert the three electrolytic capacitors,
making sure the polarity is correct, and
solder in position. Now proceed to solder the
two transistors, remaining capacitors and re-
sistors on the board. This should be followed
by the p.c.b. terminals and the miniature
p-c.b. mounting relay RLA.

Finally, examine the board for any dry
joints, illegal solder blobs, joint tracks or

EXISTING SYSTEM

/-
\ BELL
5 |

+
POWER SUPPLY

o~ S
e

OPTION A

Slelelelelel i

l—-— BELL
LSey

+

1=

+ e O~

POWER SUPPLY BELL
POWER SUPPLY

OPTION 8
e 5 SR
OO00000 |™

d:ﬁﬂ W I

—r~ ~ BUZZER
-+
POWER SUPPLY

Fig. 3. Connecting to the
existing doorbell

indeed any breaks in the copper tracks.
When satisfied-insert the two i.c.s and

power up.

TESTING AND USING

Apply a 9V to 12V power supply to con-
nections 3 and 4 on the terminal block. You
should hear the relay click on-then after a
few seconds it should click off. Turn both
presets VR1 and VR2 anti-clockwise to the
minimum setting.

Either with a short wire link or a bellpush
connected up, short connections 1 and 2 to-
gether. The relay will activate for approx
0.25 seconds. Now increase VR2 setting and
repeat the operation. This time the relay will
be on for a slightly longer period. With VR2
set to its maximum level the maximum time
is approx six seconds with a power supply of
9V

Set VR2 minimum again and trigger the
circuit again. With VR1 set at minimum the
relay will be triggered again instantly. But if
VR1 is increased the time between each suc-
cessive relay operation will be increased.
The maximum time here is approx 2 mins 30
seconds with a 9V power supply.

The reason for the bell length time being
up to six seconds is to prevent any mis-
understanding whether the doorbell was
heard or not. The method of connecting the
unit into the existing doorbell system is
shown in Fig. 3.

This module can also double up as a door-
bell for the deaf, with the relay used to
activate a bulb or some other type of indica-
tor.
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Constructional Project

ONE-SHOT

T. R. de VAUX-BALBIRNIE

Avoid a flat battery—use timed control

HEATED rear windscreen is very effec-

tive in keeping the glass free from con-

densation and improving visibility.
Unfortunately, it is easy to leave it switched
on once it has done its job. In some cases it is
even possible to leave the heater on continu-
ously while the ignition is switched on and this
imposes an unnecessary and unacceptable
load on the vehicle battery.

The heating element of a typical car rear
windscreen requires SA to 8A. On a large car
this may exceed 12A. When this is added to
the current requirements of headlights, fog
lights, windscreen wipers and other accesso-
ries being used in the winter, an overall
current drain may result.

The battery will then discharge since the
current supplied by the generator is less than
the total requirement. The problem is
alleviated by putting the heated rear
windscreen under timed control.

The circuit design presented here is a “one-
shot” system. That is, on pressing the Start
button for an instant, the windscreen heater
operates for a preset time then switches off
automatically. Normal operation is also poss-
ible (depending on the way in which the circ-
uit is connected to the existing system) so that
the heater may be switched on continuously if
required.

The Start button may also be pressed at
intervals to re-start the timing cycle. The circ-
uit draws no current with the ignition off.
With the ignition switched on, it requires
15SmA approximately with the windscreen
heater off and 120mA with it on. In either
case the additional load is negligible.

The circuit is contained in a small plastic
box placed out of sight—behind the
dashboard, for example. External connec-
tions are made to a 5-way terminal block
mounted on the side. The Start button is sited
at any convenient place on the dashboard.

The Heated Rear Windscreen One-Shot
could find applications in putting other 12V
appliances in the car or elsewhere under
timed control.

CIRCUIT DESCRIPTION

The circuit diagram for the complete
Heated Rear Windscreen One-Shot is shown
in Fig. 1. IC1 is an integrated circuit timer
whose period depends on the values of preset
potentiometer VR1 and capacitor C2.
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With preset VR1 adjusted for maximum
resistance this is approximately 30 minutes
and any operating time from 30 seconds up to
this figure may be chosen. IC1 is a digital
device which counts 4095 charge/discharge
cycles of C2 before switching off. This
minimises the value of capacitor C2.

With the ignition switched on, the circuit
draws current through fuse FS1 and diode,
D2. Capacitor C4 smooths the rather “noisy”
output from the vehicle generator which

off switch contacts. At the end of the preset
timing period, pin 3 reverts to low. Transistor
TR1, the relay and the heating element then
switch off.

Capacitor C3 provides internal stability for
IC1 and resistor R2 increases the nominal
timing period by a factor of about two, so
reducing the value required for C2 still
further. Capacitor C1 prevents possible false
triggering due to pin 1 (trigger input) being
left unconnected while S1 is not being

could otherwise cause false triggering. pressed—this would leave the circuit
R1 02
470 1N4OO1 F1i1
RLA 813
! T0
=i 106 | RLAY EXISTING
a HEATED REAR
J 1 WINDSCREEN
_ 14 1 SWITCH
IC R é‘_l 1c1 R2 ks
1 VRY d +
100n  4M7 470k =3 e
ZN1034LE SWITCH
l " 2 Tzzo;u
£ +
1 3
TRY 54
T81/4 R3 12y §
: 1 k2 “}2Tx300 et
BaTTERY |
e oo .
.-i - 100n 100n i
i 1815 I

TBYS !"
-

Fig. 1. Circuit diagram of the one-shot timer.

Current flows to IC1 via resistor R1 and volt-
age stabilisation then takes place on the chip.

The internal timing (counting) of IC1 does
not begin until switch S1 (Start) is pressed to
make pin 1 low (supply negative voltage)
momentarily. This initiates the i.c. and the
output, pin 3, changes state from low to high.
This supplies current through R3 to transistor
TR1 base which, in turn, operates relay,
RLA in the collector circuit.

The “make” contacts of the relay direct
current to the heated rear windscreen
element usually by bypassing the existing on-

vulnerable to stray signal pick-up. The
protection diode D1 bypasses the potentially
harmful high-voltage pulse which appears
when the magnetic field in the relay coil
collapses (back e.m.f.).

The specified relay has 16A contacts which
are more than sufficient for all heated rear
windscreens checked by the author.
Sometimes the heater is already operated
through a relay to relieve the existing on-off
switch contacts of the high current drawn.
This is unimportant as far as the present circ-
uit is concerned.
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CONSTRUCTION

The component layout of the prototype
circuit board is shown in Fig. 2. This uses a
piece of 0.lin. matrix stripboard, size 12
strips X37 holes.

Begin construction by cutting the board a
little larger than required and filing it to fit the
slots in the plastic box. File out the small
section at matrix position 134 to accommo-
date the wires passing below the panel later.

Make all underside copper track breaks
and solder in the topside inter-strip link
wires. This should be followed by all the on-
board components, but do not insert IC1 into
its socket until the end of construction.

Pay particular attention to the polarities of
diodes D1, D2 and capacitor C4. A check
should also be made to ensure that no copper
tracks have been “bridged” with solder.

Solder 15cm pieces of light-duty stranded
connecting wire to copper strips C, D and
J, along the left-hand side of the circuit panel
as indicated. Solder 15cm pieces of auto-type
wire of 7A rating minimum (or as appropriate
for the particular windscreen heater) direct to
the relay “make’ contact terminals—do NOT
connect these wires through the copper
tracks.

Drill two small holes in the case near
terminal block TB1 position for the wires to
pass through from the circuit panel. Use one
hole for the wiring to terminals TB1/1 and
TB1/2 and the other for TB1/3, 4 and 5. Drill
two small holes in the bottom of the case for
mounting it in position later. Drill holes and
mount the five-way terminal block and the
fuse FS1.

Referring to Fig. 3, complete the internal
wiring shortening any wires as necessary but

REMOVE TO ALLOW
WIRES TO PASS

EXISTING HEATED
REAR WINDSCREEN

Aty T SWITCH
st
TO IGNITION SWITCH
{FUSE “LIVE"

WHEN IGNITION ON |

1 5 10 \ 15 20 25 20 ]SML
FS1 = I
A
T8I L T ALa
| [ 3
ICt énz K .\ e o »
c2 "MAKE ‘CONTACTS
ot coMn
e LT . 7
T81/5 bl e
e TR \ :—Tsma.z
E {DIRECT TO
PINS ON UNDERSIDE)
1 L] 0 15 20 k-] 30 s 26 OV
(OO0 00O O 800 8000000 800008000000 <]
X0 00 0000008000000 00000000000 Q7
3 00800000086 O ® O O 0 O 0 0O o -O i ® O
116 00 00000000600 0 0 000000000000 0 C
nooooonbloo [<] O OB~ T o S T o T o il P o B o o B O Ol
60 00 00 80000 <] O ® 0¥ e 0000 e e 00 )
6000000006060 O ® 0000000000000 0O0000O0DO
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8[C ® ® O O ® 000000 0000000000008000000000000
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| e——— Fig. 2. P.C.B. layout and wiring.
D.—\ 5 ..
Fig. 3 (left). Internal wiring and car
CIRCUIT connections.
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B
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COMPONENTS

Resistors
R1 470
R2 470k
R3 1k2 See page 660
All 0.25W 5% carbon
Potentiometer
VR1 4M7 sub-min enclosed
preset (horizontal).
Capacitors
C1,C2,
C3 100n (3 off)
ca 220u radial elec. 16V
Semiconductors
D1, D2 1N4001 1A 50V diodes
(2 off)
TR1 ZTX300 npn silicon

IC1 ZN1034E precision
counter/timer
Miscellaneous
S Miniature push-to-
make switch
RLA/1  Miniature relay with

12V 106 ohm coil and
16A changeover or
““make’’ contacts.

Plastic case, size 100x76x
41mm external; stripboard, 0.1in
matrix size 12 stripsx37 holes; TB1
15A terminal block—5 sections re-
quired; FS1 20mm chassis fuse-
holder with 1A fuse to fit; 14-pin
d.i.l. i.c. socket; 3A auto-type wire;
7A auto-type wire; auto-type con-
nectors; small fixings;.etc.

Approx. cost
Guidance only

£12.50

raeE sl e~
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leaving some slack. Adjust preset VR1
sliding contact fully clockwise then anticlock-
wise by one sixteenth turn approximately.
Insert the fuse. Place IC1 carefully into its
socket with the correct orientation and slide
the circuit panel into position.

INSTALLATION AND
TESTING

Before starting external wiring, remove the
car battery positive connection, or safer still
disconnect the battery completely. Remem-
ber that where a wire passes through a hole in
metal, a rubber grommet must be used.

Note that all external wiring to the terminal
block TB1 MUST be made with auto-type
wire. Also, heavy-duty wire appropriate to

Q)

HART ELECTRONICS are specialist producers of kits lor
designs by JOMN LINSLEY-HOOD. All klts are APPROVED
by the designer.

LINSLEY-HOOD CASSETTE RECORDER CIRCUITS

Complele record and replay circuits for very high quatity tow
noise stereo cassette recorder Circults are optimised for our
HS16 Super Quatity Sendust Alloy Head. Switched bias and
equalisation to cater for chrome and ferric tapes. Very easy 1o
assemble on plug-in PCBs Complete with full instructions.

Complete Stereo Record/Play Kit ,
VU Meters to suit . .. ..

Reprints of original Articles

860X Stereo Mic Amplifier

... £33.70

. £2.30 each

. 75p no VAT
..£8.70

LINSLEY HOOD 300 SERIES AMPLIFIER KITS

Superb integrated amplifier klts derived from John Linsley-
Hoods articles in "HiFi News'.
Ultra easy assembly and set-up with sound quality to please
the most discerning listener. ideal basis for any domestic
sound system if quality matters to you. Buy the kit complete
and save pounds off the individual component price.

K300-35. 35 watt. Discount price for Complete Kit . £98.79
K300-45. 45 watt. Discount price for Complete Kit £102.36
ALH445. Reprints of Original Articles from ‘Hi-Fi News’

.£1.05 no VAT

the heater MUST be used for TB1/1 and
TB1/2 connections but light-duty wire of 3A
rating may be used for the others.

There are two ways of proceeding. The
first involves connecting terminals TB1/1 and
TB1/2 direct (in parallel with) the windscreen
heater switch contacts—existing wires being
left in position. For automatic use, this switch
will be left off. To override the timer, the
switch may be used in the usual way.

If the connections to the windscreen heater
switch are difficult to reach, there is an alter-
native way of connecting the unit. This
involves breaking into one of the heater feed
wires and connecting the free ends to
terminals TB1/1 and TB1/2. This can usually
be done most easily at the rear of the car with
the unit mounted in the boot. Proper

LINSLEY-HOOD SUPER HIGH QUALITY AM/FM TUNER
SYSTEM.

Our very latest kit for the discerning enthusiast of quality
sound and an exotic feast for lovers of designs by John
Linsley-Hood A combination of his ultra high guality FM
tuner and stero decoder described in “ELECTRONICS
TODAY INTERNATIONAL"” and the Synchrodyne AM
receiver described in “Wireless World™” The complete unit is
cased to match our 300 Series amptlifiers Novel circuit
features in the FM section to include ready built pre-aligned
front-end. phase tocked loop demodulator with a response
down to DC and advanced sampte and hold stereo decoder
together make a tuner which sounds better than the best of
the high-priced exotica but. thanks to HART engineering.
remains easy to bulid. The Synchrodyne section with it's
selectable bandwidth provides the best possible results from
Long and Medium wave channels. so necessary inthese days
of sptit programming. If you want the very best in real HiFi
listening then this is the tuner for you. Since all components
are selected by the designer to give the very best sound this
tuner is not cheap. but in terms of it's sound it is incredible
value for money To cater for all needs four versions are
avaitable with variations up to the top of therange full AM/FM
model. with any unit being upgradeable at any time. Send for
our fully illustrated details

DIGITAL ELECTRONICS COURSE
Send for your FREE list of the tools
and components you will need for
this exciting new series.

With every set of course compo-
nents purchased we give a free £5
discount voucher, valid for six
months.

Personal callers are always very welcome but
A‘ please note that we are closed ail day Saturday
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insulated auto-type connectors MUST be
used for this.

Carefully remove one of the heated rear
windscreen “spade’” connectors and extend
the free wire to reach terminal TB1/1 on the
unit. Connect a piece of wire between the
now free heater connector and terminal
TB1/2 . Using this method means that the
existing on-off switch will need to be left on
for the unit to work.

Connect terminal TB1/3 to a fuse which is
live only when the ignition is switched on.
Decide on a position for S1 on the dashboard
and connect this to terminals TB1/4 and
TB1/5. Terminal TB1/5 should also be
connected to a nearby “earth’ point on the
car metalwork. Mount the unit in position
using two self-tapping screws through the
holes drilled for the purpose.

Re-connect the car battery and switch the
ignition on. Press S1 (Start) momentarily—
relay RLA should be heard to click. After a
short while depending on the setting of preset
VR1, it should click off again.

If it remains on continuously, it is possible
that the preset has been adjusted too far
clockwise (near-zero  resistance). Under
these conditions it latches on and VR1 should
be re-adjusted accordingly.

If all is well, the unit may be put into
permanent service. Over a trial period, the
operating time may be adjusted to best effect
by rotating VR1 slider anti clockwise using a
small screwdriver. When doing this, the igni-
tion MUST be switched off.

If the heater needs to be switched off
before the timing period ends, this may be
done by switching off the ignition for an
instant. If the unit has been connected in
series with the existing wiring, the unit may
be cancelled by switching off at the on-off
switch. O

HIGH QUALITY REPLACEMENT
CASSETTE HEADS

0 (T1-

Do your tapes tack treble? A worn head couid be the problem.
Fitting one of our replacement heads could restore perform-
ance to better than new! Standard mountings make fitting
easy and our TC1 Test Cassette helps you set the azimuth
spot-on, We are the actual |mporlers which means you getthe
benefit of lower prices for prime parts. Compare us with other
suppliers and see! The following is a list of our most popular
headks. all are suitadble for use on Dolby machines and are ex-
stoc

HC20 Permalioy Stereo Head. This is the standard head fltted
as originat equipment on MOost decks ................ £7.66
HS16 Sendust Alloy Super Head. The best head we can find.

Longer life than Permalloy. higher output than Ferrite. fan-
tastic frequency response . ........... £14.86
HQ551 4-Track Head for auto-reverse or quadrophomc use.

Full specification record and playback head £14.60
HX100 Stereo Permalloy R/P head. Special Oller £2.49
MA481 2/2 Language Lab R/P head............ £13.35
SM166 2/2 Erase Head. Standard mounﬂng

ACHYPEe. ... i .85
SM150 2/2 Erase Head. DC Type . .
HQT751E 4/4 Erase Head for Portastudio etc. .

£46 BO
Full specifications of these and other special purpose
heads in our lists.

HART TRIPLE-PURPOSE TEST
CASSETTE TC1

One inexpensive test cassette enables you to set up VU level,
head azimuth ana tape speed. tnvaluable when fitting new
heads. Only £4.66 plus VAT and 50p postage.

Tape Head De-magnetiser. Handy size mains operated unit
prevents buiid up of residual head magnetisation causlng
noise on playback ... ....... ... ... ...

Curved Pole Type for inaccessible heads . ..£4.85

Send for your free copy of our LISTS. Overseas please send 2
IRCs to cover surfae Post or 5 IRCs for Airmail.
Ploase add part cost of post, pscking and Insurance as follows:

INLAND OVERSEAS
Orders up to £10 - 50p Please send sufficient to coves,
Orders £10 to £49 - £1 Surface or Air Post as

Orders over £50 - £1.50 required. x

24hr SALES LINE
(0691) 652894

ALL PRICES EXCLUDE VAT
UNLESS STATED
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INFRA RED

ROGER PARSELL

This neat, programmable object counter

uses an infra-red beam to sense the

passing objects. It can be preset to count “one”
for any number of beam interrupts up to 255.

OST object counters around today

implement a mechanical method of

counting and those that don’t, use
some very sophisticated and expensive
methods of determining the presence of an
object. These may take the form of magnetic
induction or single ended optical detection
both of which have some major drawbacks.

I required an object counter that could
count objects of different size, shape, compo-
sition and orientation as they pass the sensor.

I decided that an optical method was best
suited to the task. For this reason I used an
infra-red transmitter and receiver, this was
superior to the mechanical method because
there is no physical contact made between the
object and the sensor. I also had the problem
that the object might break the beam more
than once during the pass, e.g. a car has two
sets of wheels as seen from the side, if you
count the wheels as they pass you will have
counted two but only one car has passed. So
a programmable divider was included to
count once when every (X) number of times
the beam was broken, (X being the number
the divider is set to divide by), then the
numerical value of the objects that have
passed the sensor is displayed on a seven seg-
ment display.

HOW IT WORKS
As can be seen in the block diagram (Fig.

Fig. 1. Block diagram of the I.R. Object Counter.

1) an oscillator generates pulses of infra-red
light at a predetermined frequency, in this
case SkHz. This light is then detected by the
receiver and amplified. The amplified signal
is then fed through a filter that only allows a
signal of SkHz to pass, following this is a pulse
shaping circuit which outputs one pulse every
time the beam is broken, this is sent to the
programmabile divider or directly to the coun-
ters which ever is required.

The counters are decade counters and
directly drive the displays from their decoded
outputs, thus eliminating the need for
counters, decoders and drivers as they are all
on board the chips.

CIRCUIT

The transmitter is based on the NESSS
timer i.c. configured in the astable
multivibrator mode (Fig. 2). The advantages
of using a pulsed beam in preference to a con-
tinuous beam are as follows:-

By using the pulsed beam method the
beam can be encoded in a way that the
receiver can differentiate from any other light
source. This allows the system to be used in
so called optically noisy environments e.g.,
environments that are prone to lights being
turned on and off or even the transition from
day to night. These environmental changes
can cause the receiver to trigger a false count.

There is also a power saving when using the

encoded system, this is because the output
diodes are flashed on and off many times a
second so the output is only on for half the
time, therefore, only half the power is used.

The timing components VR1, R1, R2, and
Cl1 are selected to produce SkHz at the
output. VR1 is incorporated so that the trans-
mitter can be fine tuned to the optimum for
the environment.

The output of the NES55 can only sink
loads up to 200mA so transistor TR1 is used

+av
O

Ct
TA?n

Fig. 2. Transmitter circuit diagram.
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to drive the output diodes as these diodes
take 100mA each.

Resistor R3 should not be replaced by a
lower value than 3Q 9 or this might damage
the transistor TR1. R4 and D4 are only incor-
porated to indicate the connection of power
to the transmitter as the output diodes do not
emit any visible light.

RECEIVER DRIVER UNIT

The receiver driver unit can be split into
four separate parts; these are, Receiver and
Filter, Pulse Shaping, Pulse Dividing, and
Counter Drivers.

RECEIVER AND FILTER
The device used to receive the infra-red
signal is the TIL100 photo diode (Fig. 3.),
this diode works best when light in the infra-
red spectrum falls upon it. When the light
falls upon the sensor the current flowing
through it increases. If this diode is connected
in reverse bias across the supply through a
pull up resistor, we can get a change in
potential at the point where they meet which
is proportional to the light falling upon the
sensor. This potential is also oscillating at the
same frequency as the transmitter so we can
a.c. couple the signal to the amplifier via C1.
The amplifier is designed so that only a sig-
nal of SkHz can pass easily, this is due to the
feedback arrangement of R4, RS and C2. At
low frequency the gain of the amplifier is
approximately 1:1, but at SkHz the
impedance of C2 decreases so that the gain of
the amplifier increases to several thousand.
The SkHz frequency at the output of the
amplifier is then sent through a voltage
doubler circuit D2, D3, and smoothed by R6,
C4, it then reaches the pulse shaping stage.

PULSE SHAPING

Pulse shaping is required to shape the
smoothed signal into a pulse with fast attack
and fast decay, this eliminates the risk of false
reading by unwanted noise spikes. Noise
spikes can occur by the switching on and off
of light switches etc. , in the close proximity of
the receiver.

The first stage of the pulse shaping is to
compare the input pulses with a known
potential, this is done by a comparator
circuit. A 741 operational amplifier (IC2) is
used to compare the potential set at pin two
by the potentiometer VR1—this is known as
the reference potential. The input signal is
connected to pin three and this is then
compared with the reference potential. If the
signal is greater than the reference then the
output goes high. If the signal potential does
not reach the reference potential then the
output will remain low. By using a
comparator all the noise spikes less than the
reference potential are eliminated.

The output of the comparator then feeds
R7 and D4. This diode then emits light when
the beam remains unbroken and stops
emitting when the beam is broken.

The next stage is formed by IC3 which con-
sists of four 2-input NAND gates, which can
be used as Schmitt triggers, this simplifies the
task of pulse shaping. (As the Schmitt trigger
is a dedicated pulse shaping device it is an
obvious choice). The input pulse is fed into
the first two gates for shaping and the third is
incorporated as an inverter to invert the out-
put of IC3b ready to be fed through the divid-
ing circuit.

PULSE DIVIDING

As described previously the pulse divider
was incorporated to enable the use of the sys-
tem in applications where the beam might be

broken more than once by the object. By
calculating how many times the beam will be
broken by the object, this number can then
be programmed into the divider so the output
will only pulse once for every predetermined
number of times the beam is broken, or once
every time the object passes.

The programmable divider is virtually self
contained as IC4. The input pulse is fed to pin
one of IC4, from there it is divided by the
value set by the programme inputs.

The programming inputs are pins, 4, S, 6,
7,10, 11, 12, 13. As can be seen there are 8
inputs and these must be programmed in bin-
ary, with a binary 1 equal to +ve and binary
0 equal to 0V, this combination of 1’s and 0’s
is connected to the programming inputs of
IC4 10 give the numnber to be divided by.

Resistor R12 and D5 indicate the output
pulses from IC4. IC4 can divide the input
pulses from 2 to 256, if a 1:1 count is required
then the link should be made to bypass the
counter, otherwise conmect a link from
divider to counters. The link should never go
from the output of the divider to the bypass as
the Schmitt triggers cannot drive the l.e.d.
and IC3 would be destroyed.

COUNTER DRIVING

Again in the counter driver section most of

the circuits are self contained in the chips and
very few external connections are necessary.
IC5 and IC6 are both decade counter drivers,
this means that they can only count from 0 to
9 and reset to 0, also contained on the chips
are seven segment decoders and drivers,
allowing seven segment displays to be driven
directly from the decoded outputs.

The few components that are associated
with these i.c.s consist of capacitor C8 and
switch §1. These are both connected to the
reset pin 15. When this pin is connected to the
+ve supply via S1 the counters will reset. The
capacitor C8 holds pin 15 high at switch on for
a short while in order to reset the counters to
zero each time the unit is turned on.

CONSTRUCTION

The circuits are constructed on the p.c.b.s
as shown in Figs. 4, 5 and 6. It is advisable to
use the p.c.b. method of construction, rather
than Veroboard, as this would not be easy
even for the experienced constructor. It
would aiso be possible to severely damage or
totally destroy one of the chips with an incor-
rect connection.

Before commencing construction take a
careful look at the photographs of the proto-
types and diagrams. On the receiver driver
board (Fig. 4) the wire links on the top of the

+

=
TO D1
[

T0
[ st

TO DISPLAY BOARD

AR

=0V

Fig. 4. Main p.c.b. for the I.R. Object
Counter.
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board should be connected first using
insulated connecting wire (these replace the
double sided p.c.b. used in the prototype).
Then all resistors should be connected. The
resistors should then be followed by inserting
the signal diodes D2, and D3 ensuring the
correct orientation. Then connect the
remaining capacitors and l.e.d.’s also
ensuring the correct orientation.

The i.c.’s should be connected using i.c.
sockets as it is very difficult to remove them
once they have been soldered in place. Com-
ponents IC3, IC4, ICS and IC6 are all CMOS
devices and should be handled with all static
handling precautions. D1 could be connected
to the p.c.b. or connected remotely via two
connecting wires, but pay particular attention
to the orientation of this device. The long
lead should be connected to the positive and
the short lead connected to the OV line.

The transmitter board (Fig. 6) is assembled
in much the same way with the resistors and
capacitors connected in place first. This
should then be followed by D1, D2, D3 and
D4 connected in forward bias with the long
lead to the positive. Finally IC1 and TR1
should be connected in, observing the right
orientation. The display board should cause
no problem in construction but make sure
that the display is the correct way around.

SETTING UP

Before testing the board the programma-
ble divider should be set up using solder links.
All eight programming presets or IC4 must
be connected to either positive for logic 1 or
the OV rail for logic 0. Any count can be made
between 1 and 255 and is set in binary using
solder links to the supply rails as shown in the
connection diagram. Having worked out the
number of times the object will break the
beam, the number can be set up as an eight
bit binary code.

Each preset input of IC4 corresponds to a
single bit of an eight bit binary number as fol-
lows:-

o 1 2 3 4 S5 6 7
1 2 4 8 16 32 64 128

Thus any number can be programmed up
to 255 by connecting the appropriate input to
either positive input or ground. For example,
if you require one count for every 122 times
the beam was broken.

122=0x128+1x64+1x32
+1x16+1%8+0x4+1x2+0x1

Which is 01111010 in binary, this number is
set by connecting the programming inputs in
the following way.

Preset 7 goes to OV
Preset 6 goes to +ve
Preset 5 goes to +ve
Preset 4 goes to +ve
Preset 3 goes to +ve
Preset 2 goes to 0V
Preset 1 goes to +ve
Preset 0 goes to OV

A word of caution: the preset inputs 0—7
do not correspond to the i.c. pin numbers
(see Fig. 3), so do check before you start.

TESTING

The transmitter may be powered by any
voltage source of eight or nine volts. When
powered up you will not be able to see
anything being emitted as infra-red is
invisible to the human eye, however,
checking pin three of the NES55, with either
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Fig. 5. Display p.c.b.

e

a high impedance earphone or an oscilloscope
should confirm the presence of high
frequency oscillation.

The receiver is best checked by powering
up, and then bringing the transmitter close to
D1 of the receiver at which point the l.e.d.
D4 should light. If it does not do this then try
rotating VR1, a result should be obtained
whenitis set to a central position. If the diode
still stays unlit then check that photo diode
D1 is connected the right way around, also
check that C3, D2, D3, are the right way
around.

Fig. 6. Transmitter p.c.b. for the LR.
Object Counter.

In use the receiving diode should be
covered by a light guide, thus making it more
directional and less sensitive to stray pickup.
A small piece of rubber sleeving is ideal for
this.

An operational range of up to 3.5m is poss-
ible, the only adjustment required is to alter
VR1 on the transmitter and VR1 on the
receiver for optimum operation. It is also
necessary to set the programming of the
divider and the link to count pulses or count
the output of the divider, as described earlier.

‘0
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City and
G5 Guilds

introducing

DIGITAL

Certificate Course

ELECTRONICS

Part 2: Component Identification and Coding

By Michael J. Cockcroft

Training Manager, Peterborough ITeC

This series of twelve articles has been designed
as a complete course for the City and Guilds
Introductory Digital Electronics syllabus

(726 301). Full details on registering for C&G
assessment, details of assessment centres, and
information on the course in general were given
in a booklet provided free with the October issue.

€ will cover the following City
Wand Guilds objectives in this

part:

1.1 Components

111

Identify at least ten commonly
available components
(selected from Appendix A of
the City and Guilds "“Introduc-

tory Electronics Modules
Resource Document”’) and
determine costs and

component reference numbers
from suppliers catalogues.
State and apply the pin num-
bering convention associated
with common integrated circuit
packages including 8-pin, 14-
pin, and 16-pin d.i.l.

State and apply standard
colour coding to identify
resistor values and tolerances
(Appendix J of the Resource
Document).

State and apply standard
colour coding to identify
capacitor values, tolerances,
and working voltages (Appen-
dix K of the Resource Docu-
ment).

State and apply commonly
used alternative methods
employed for marking capaci-

tor and resistor values (Appen-
dix J and K of the Resource
Document).

Identify the correct orientation
of polarised components
including selected capacitors
and diodes.

Circuit Building

Electronic components are the
variables that are combined with
voltage sources and conductive
paths (e.g. wires) to produce electro-
nic systems, they help us manipulate
electrons in any way we like to
produce useful functions. We have
already used a few electronic compo-
nents in our experiment with the
“torch”, in Part 1: first, using a
battery as a voltage source and wires
as a path for electrons, we directed
an electric current through a bulb to
illuminate it; then we added a switch
to the circuit to provide control over
when the bulb was on or off.

Rarely, though, are electronic
systems quite as simple as this torch
circuit, and the method by which it
was assembled is far from typical.
Most electronic components are
designed to be printed circuit board
mounted. Printed circuit boards

(p.c.b.’s) are thin boards made from
insulating material (usually glass
reinforced plastic like the one in Fig.
2.1 ) with metal conductive paths,
representing wires, printed onto the
surface. The components are usually
connected to the metal paths by sol-
dering.

Mostly, as in the examples of Fig.
2.2, holes are drilled into the board to
accommodate components; but
more and more, these days, a recent
development called surface mount
technology is being adopted by elec-
tronic equipment manufacturers.
This technology requires special
components called surface mount
devices (SMD’s) as shown in Fig. 2.3.

Stripboard

Both of these types of p.c.b. are
used for large scale production, for
the purpose of this course the
stripboard form of p.c.b. of Fig. 2.4
and conventional components (i.e.
not SMDs) are what we will be using.
Stripboard is intended only for the
assembly of prototype (trial model)
circuits and very small scale pro-
duction. It has uniform strips of
copper on one side and many holes
so that the user may place compo-
nents to any layout. If many
components are to be mounted in a
small area it may be necessary to
make breaks in the copper strips to
isolate components from each other:
this is easily done by twisting an ordi-
nary drill bit (about ¥ inch) by hand
in one of the holes until the copper
strip separates.

Polarity

When constructing a circuit the
physical parts of the components
need to be tallied with their symbolic
representations in circuit diagrams; a
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Fig. 2.1 (above). The underside of a
p.c.b. before the components are in-
serted.

Fig. 2.2 (below). A completed p.c.b.
This one is for the Infra-Red Object
Counter described on page 635.
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Fig. 2.3. An example of surface
mount technology. (Photo courtesy
of CorinTech.)

HOLES FOR MOUNTING
COMPONENTS -

COPPER STRIP

N\
PLASTIC BOARD

Fig. 2.4. Stripboard form of p.c.b.

light emitting diode, for instance, has
two parts and we need to be able to
distinguish which is which from both
the circuit diagram and from the
physical device itself if we are to
build a physical system; Fig. 2.5a, for
example, shows how the circuit sym-
bol for the light emitting diode (LED)
relates to the physical component in
Fig. 2.5b so that one may interpret
the circuit diagram of Fig. 2.5¢ to con-
struct the physical system on
stripboard as shown in Fig. 2.5d. The
other component in the circuit is a
resistor and it is not polarised, there-
fore, it may be connected either way
round on the stripboard.

An important point to note about
this example is that the power supply
(battery) is not actually mounted on
the p.c.b. nor is it included on the
circuit diagram. This is typical of the
way in which it is usually done:
power supplies (particularly battery
supplies) are almost always physi-
cally separate from the p.c.b.s and
only included on circuit diagrams as
a straight line marked with the appro-
priate voltage.

Components

Components are the building
blocks of electronic systems and in
order to be able to start building we
need to know a number of things
about them: what do they look like?,
how do we determine their values?,
how are they connected within a circ-
uit?, and how are they symbolically
represented in circuit diagrams? We
are not concerned, at this point, how
the components work; we leave that
for later issues. For the present, we
need to know how to use them in our

experiments and exercises.

Although there are many, many
electronic components, the following
are some of the most important and
are the subject of this part of the
course:

(a) Resistors

(b) Capacitors

(c) Diodes

(d) Transistors

(e) Integrated Circuits

Resistors

Resistors are probably the most
common electronic component and
almost every circuit will contain at
least one of them. Each resistor has a
resistance value and a power rating;
when connecting them into a circuit it
is important to ensure that both
values correspond with whatis speci-
fied on the circuit diagram. If a
resistor of the wrong resistance is
placed in a circuit, the circuit will not
function properly; if the resistor’s
power rating is too low it will
overheat and eventually fail (perhaps
burning to a cinder in the processl).

Resistors are simply pieces of con-
ducting material with leads or legs
which allow them to be soldered or
otherwise connected into a circuit.
They are made from a variety of con-
ductors (poor conductors, of course,
otherwise the component would
require excessive material for the
job) using a variety of manufacturing
processes depending on the applica-
tion for which they are intended.

Some resistors are of fixed
resistance value—a number of these
are shown in Fig. 2.6a—and others
are manufactured so that their value
can be manually adjusted with the
fingers or a special tool, like a screw-
driver, called a pot’ trimmer. Variable
resistors are called potentiometers
(often shortened to pots) and a few of
the available types are depicted in
Fig. 2.6b. Fig 2.6c shows the circuit
symbols for both fixed and variable
resistors.

Resistor Colour Coding
Since rasistors are never manufac-

tured to be exactly the marked value,

there are two things to consider
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Fig. 2.5. The LED.
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Fig. 2.6. Fixed and variable resistors.

FIXED

VARIABLE

lc)

when selecting one for use: the
actual resistance value in ohms (sym-
bol 0 ) and the tolerance rating
which is the guaranteed degree of
accuracy to which the resistor is
manufactured.

Some resistors have their value of
resistance and tolerance {(as a
percentage of the value) printed onto
the body of the resistor, but most
small types use a colour coded
representation of the value and toler-
ance. Resistor coding is given in
Table 2.1, but the system may require
some explanation as follows:

Each number, zero to nine, is
represented by a colour which is
printed around the body of the
resistor. There are usually four colour
bands per resistor (also shown is the
less popular five band system). In the
four band system three of the bands
give the value of the resistor and the
fourth gives the tolerance. The
position of the bands is given in
Table 2.1.

When reading the resistor value,
orientate the resistor such that the
three “clustered together”” bands (1,
2, and 3) are to the left. Read the
bands from left to right. (If the bands
are equally spaced you can usually
identify the gold or silver "“tolerance”’
band-this is the last band.) The first
two bands (1 and 2) represent the
first two digits in the resistance value,
and the third band (3) represents the
number of zeros that follow the first
two numbers. If, for example, the
resistor shown has these colours:

Band 1=Yellow

Band 2=Violet

Band 3=0Orange

Band 4=Silver

Yellow makes the first digit 4, violet
makes the second digit 7, and orange
means that three zeros must be
placed after these two digits like this:

yellow violet orange
4 7 000

The resistor has the resistance

| RESISTOR AND CAPACITOR
| IDENTIFICATION

BAND 1(1st DIGIT) BAND 3 (MULTIPLIER)

BAND 2(2nd DIGIT} BAND 4 (TOLERANCE)

BAND 1(1st DIGIY)x -BAND 3 (3ra DIGIT)

BAND 2{2nd DIGIT )- BAND 5 (TOLERANCE )

BAND 4{MULTIPLIER)

TABLE 2.1

Four and five band resistor colour
codes. Do not assume that a resistor
having a similar code to the one you
require will have a similar value. If the
““multiplier”’ is wrong the value will be
wrong by a factor of at least ten.
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Band Number

4 Band Codes| 1 |2 3 4

6 Band Codes| 112 |3 4 5
Silver 0-01 10%)|
Gold 01 5%

Black oloto 1

Brown 1{1]1 10 1%
Colour] Red 212]2 100 2

Oranye 313}3 1000

Yellow 4(4

&

10000

Green 515|5| 100000
Blue 6 {6 |6 { 1000000
Violet 71717
Grey 8(8|8
Winle 9{9i9
None po.

s

value of forty seven thousand ohms
(47,0002 ), plus or minus the toler-
ance indicated by the fourth band.

The tolerance is a value indicated
by the silver fourth band which,
according to Table 2.1, is 10%. The
actual value of the resistor, then, can
be any value between 42,300 ohms
(47,000 less 10%) and 51,700 ohms
(47,000 plus 10%).

These large numbers are cumber-
some (and much larger numbers are
common in electronics) and it is con-
ventional to substitute zeros in
multiples of three for letters of the
alphabet, as shown in Table 2.2. So,
in place of three zeros we can put k,
six zeros M, nine zeros G, and twelve
zeros T. The value for our resistor
becomes 47k. This is easier to say
and it is also less to write—the (2 sign
is not normally written.

Note that some manufacturers use
the silver and gold bands in both
value and tolerance coding. This is
expressed in Table 2.1 as a division
by ten for gold and a division by one
hundred for silver, look at Table 2.3
for examples of this using both
colour and letter coding.

Power Rating

There is also an unmarked rating
which must be considered when
selecting a resistor for a job—the
power rating. This rating relates to
the highest amount of current that
can pass through the resistor without
damaging it. The power rating is
measured in Watts which is a
measure of the amount of energy
expended for the amount of current

\/
Indentation nearest
to the “+" leadout
wire. Q \

“¢* lead is usually
longer than tha "-°
one.

BAND 2 (2nd DIGIT ) BAND 1 (15t DIGIT)

BAND 3
(MULTIPLIER)

BAND &

{TOLERANCE ) BAND §

{VOLTAGE)

C280 capacitor colour coding. This first
three bands gave the value (in pF) using
the same system as for the four band
resistor coding.

Band
4 5

Black 20%

White 10%

Green 5%

Colour Orange 2:5%
Red 2% 250V

Brown 1%

Yellow 400V
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Table 2.2.
Resistor Letter Codes

Letter Represents

R Units

k Thousands

M Millions

G Thousands of
millions

i Millions of
millions

passing through the resistor in a
given time.

The physical size of the resistor is
usually an indication of the power rat-
ing (the bigger the resistor the higher
the wattage) but, to be certain about
it, consult the supplier’s catalogue or
the packet in which it was
despatched. If the wattage rating of a
particular resistor is not specified on
the circuit diagram it usually means
that it expends less energy than the
smallest resistor one can buy; in
which case any convenient one of the
correct resistance may be used.

Capacitors

The physical appearance of a
particular capacitor depends on its
method of construction and the type
of material used in its manufacture.
Some capacitors are polarised (you
will recall that polarised components
must be correctly orientated when
placed in a circuit) and some are not.
Also, like resistors, capacitors may be
fixed or variable. Fig. 2.7 illustrates
some polarised (a), non-polarised
(b), and variable (c) capacitors.
Capacitor circuit symbols are givenin
Fig. 2.7d.

4apacitor Colour Coding

Although capacitor coding con-
ventions vary from manufacturer to
manufacturer, they usually follow a
similar coding arrangement to that of
resistors for the capacitance value.
Table 2.1 shows the coding for
Mullard C280 Series capacitors.

The basic unit of capacitance is the
Farad (symbol F), but this is a very
large value—a one Farad capacitor is
far too large for most practical
applications, so capacitor values are
expressed in microFarad (symbol u),
nanoFarad (symbol nF), and picoFa-
rad (symbol pF):

{a) (b)

&

&%
=
o &
| {d)

Fig. 2.7. Fixed and variable capacitors.

POLARISED

oL
=

NON = POLARISED

{c)

1uF =0.000001F =10-6
1nF =0.000000001Fi=10-9
1pF  =0.000000000001F . =10-12

These are the most common
symbols used for representing very
small values of capacitance. The
whole range of symbols for large and
small values of any kind is given in
Table 2.4.

Voitage Rating

Capacitors have a working voltage
rating. This rating is the greatest volt-
age that the capacitor can withstand
without physically breaking down
and failing to operate. There are only
two working voltage variations in the
C280 series, these are 250V (this
means any voltage up to 250 volts)
and (up to) 400V, as shown in the
table.

Capacitor tolerance values are
expressed as a percentage of the
component value in exactly the same
way as resistor tolerances, although
they do seem to be coded somewhat
arbitrarily which doesn’t make it easy
to memorise. It helps, though, that
1%, 2% and 5% are according to the
standard colour code.

Fig. 2.8 gives an example of the use
of Table 2.1 in evaluating a 0.47uF
capacitor. The top two bands (tens
and units), yellow (4) and violet (7),
mean that the capacitance value is 47
multiplied by the value represented
by the yellow third band (10,000pF) in
the “multiplier’”” column of the table.
47x10,000 evaluatesto 470,000pF
which is 0.47uF (by shifting the deci-
mal point six places to the left). This
capacitor has a 20 per cent (black
fourth band) tolerance and a maxi-

Table 2.3. Examples

Colour Code
— Resistance Letter
inohms Code
Yellow Violet Silver 0.47 R47
Yellow Violet Gold 4.7 4R7
Yellow Violet Black 470 470R
Red Red Red 2.2k 2k2
Yellow Violet Yellow 470k 470k
Brown Grey Green 1.8M 1M8
Brown Black Blue 10M 10M
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mum working voltage of 250V rep-
resented by the red fifth band.

If you have had any difficulty in
understanding the number represen-
tations above (e.g. 10-6), the follow-
ing passage and the one on scientific
notation should help.

Powers of Ten

Very large numbers (say, greater
than 1000) and very small numbers
(say, less than 0.001) are very com-
mon in electronics and become an
annoyance to write and use because
of all the zeros. There is a particularly
tidy way of abbreviating such large
and small quantities; for example,
1000000 may be abbreviated to 106
(pronounced ten to the power of six
or just ten to the sixth) and 0.000001
may be abbreviated to 10-6 (pro-
nounced ten to the power of minus
six or just ten to the minus six).

—— TR
Pz
IRy = 00670 £ 20% ot 250V
[ = ]

'EE'GI‘SI

Fig. 2.8. Example of capacitor colour
coding.

There is nothing special about this
shorthand notation, it simply ex-
presses the quantity as a power of
ten, meaning a representation which
states how many times ten is muiti-
plied by itself:

1000000=
10Xx10x10X10%x10x10=106.

Here is a range of numbers show-
ing equivalent power of ten rep-
resentations:

1=1x109
10=10’ 0.1=10-"
100=102 0.01=10-2
1000=103 0.001=10-3
10000=10* 0.0001=10"*
100000=105 0.00001=10-5

1000000=106 0.000001=10-6

Multiplication and division of large
and small numbers can be done
much more quickly using power
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Table 2.4. Multiples and submultiples

Name Symbol Multiplying Factor
Tera T 1012
Giga G 108
Mega M 108
Kilo k 108
Hecto 102
Deca 10!
Deci 10!
Centi 10-2
Milli 10-3
Micro uorpu 10-6
Nano n 10-9
Pico p 10-12
Femto 10-1
Atto 10-18
Electrical Quantities (S.1. Units)
Abbreviation of
Term Symbol Unit Unit After
Numerical Values
Ampere A
Current | Milliampere mA
Microampere uA
Volt Vv
Difference of Potential A Millivoit mV
Kilovolt kV
Watt w
Power w Kilowatt kW
Megawatt MW
Ohm Q
Resistance R Microhm uQ
Megohm _ MQ

notation. When multiplying numbers
in this form we simply add the
powers; for example, 10000x 100 as
powers of ten is 104x 102,
104%102=108 (4+2=6).

When dividing the same two
powers of ten we subtract the sec-
ond power from the first:
104+102=102 (4—2=2).

Scientific Notation

It is possible to express any num-
ber in a form such that this easy
method of multiplying and dividing
can be applied: any number can be
written as a number between one
and ten multiplied by a power of ten;
for example:

1500=1.5 x103
325=3.25%102
6.2=6.2 x100
0.47=4.7 x10

This form of representing numbers
is called scientific notation. Any deci-
mal number can be converted to
scientific notation by:

(a) Shifting the decimal point until
all the zeros plus one non-zero
digit are to one side of it (e.g.
0.000526 becomes 00005.26, in
fact 5.26).

Counting how many places the
decimal point was shifted (in the
above case it was 4— 0.0005.26).
This gives the “power” of the
number.

(c) Observing as to whether the de-
cimal point needed to be shifted
left or shifted right to get all the
zeros and a non-zero digit to one
side of it.

Compiling the number in scien-
tific notation: write down the
number obtained from the first

(b

~

(d

~—

operation (a), above, followed by
"% 10" and a small superscripted
digit representing the power of'
the number (the count obtained
from (b)). If the decimal point
was shifted right (c) the supers-
cripted number must be pre-
ceded by a minus sign; for
example:
0.0005.26=5.26x 104

To convert the numbers back
from scientific notation, shift the
decimal point the number of
times indicated by the power. If
the power is positive—shift right,
if the power is negative shift left,
thus:

5.26%10-4=0.000526

and 18x108=18000000

For addition and subtraction of
numbers in scientific notation,
convert all numbers to the same
power of ten by shifting the deci-
mal point, the result will then be
to the same power of ten.

Numbers in scientific notation
can be used in formulae, but
component values should be
written using the mega, kilo,
micro, pico etc. prefixes shown
in Table 2.4.

Diodes

We have already met one particu-
lar type of diode, the |.e.d. As we pro-
gress through the course it will

become apparent that diodes are
named according to their particular
application; for the time-being, we
only consider l.e.d.s (LEDs), Zener
diodes, and general purpose diodes.

Diodes are packaged in many
ways, as can be seen from Fig. 2.9a,
but the most common types are
those which look like resistors with a
single colour band. They are
polarised devices and the band
indicates the connecting terminal
called the cathode. The unmarked
side of the diode is called the anode.
Fig. 2.9b identifies the cathodes of the
various types of diode with regard to

‘the symbol.

Some example diode identification
numbers are 1N4002, OA90, BY127,
and UF4001.

Transistors

There are literally hundreds of
varieties of transistor, a number of
which are depicted in Fig. 2.10a. Like
diodes, transistors are identified by
code numbers; some examples are
BC182, 2N5447, BD377, and ZTX107.
The transistors of interest to us are
bipolar which are of two general
types: n-p-n and p-n-p whose circuit
symbols are given in Fig. 2.10b.

There are three parts to the transis-
tor, hence the three connecting leads.
The three leads are known as base,
collector and emitter and are marked
b, c, and e, on the symbols. The only
difference in the two symbols is the
direction of the arrow on the emitter
of each type. Fig. 2.11 shows
examples of the position of these
leads in some different packages, but
it is important to realise that the lead
positions for a particular transistor
cannot be known simply by looking
at the transistor.

So how does one learn the pin-out
of a particular transistor? Component
manufacturers and  distributors
supply hand-books or catalogues
containing look-up charts and tables
similar to the one in Fig. 2.12. We
simply look up the package number
for the transistor indexed by the des-
ignated transistor code; for example,
if the catalogue states that a BC108
transistor has a package (sometimes
called the case rather than package)
number TO18, we find the lead desig-
nation picture for that package (this is
ringed in the figure).

Integrated Circuit Pin-Outs
An integrated circuit (i.c.) is a com-

Fig. 2.9. Diodes.

LED

LN g

ANODE

______.'*______

ZENER

CATHODE

(b)

Everyday Electronics, November 19588



o
o

o
o »
o
\
z
[
o

=) (a ) ) (b)

S EMITTER ; \
PBASE BASE /
COLLECTOR
COLLECTOR EMITTER

{CASE!}

COLLECTOR

Fig. 2.11. Typical transistor leadouts.
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T092 T092a

T092b T092h E-LINE T072 T072a

Fig. 2.12. Example of transistor base identification chart.
{Diagram taken from Electronic Hobbyists Handbook pubiished by Babani}
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Fig. 2.13. Integrated circuits.
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plete circuit containing transistors
and, perhaps, diodes, resistors and
capacitors all contained within a
single package (see Fig. 2.13). I.C.s
(often called chips) are available in
many sizes with varying numbers of
connecting pins (or legs), the most
common of which are 8-pin, 14-pin,
and 16-pin devices.

Manufacturers of integrated circ-
uits apply standard conventions for
packaging (encasing) their devices.
Device '‘packaging” specifies the
physical construction and pin num-
bering arrangement as well as the
amount of connecting pins. Fig 2.13
shows the physical shape and pin
numbering arrangement for 8, 14 and
16 pin d.i.l. (dual-in-line) packages.
Notice that, on the diagram, the notch
and the dot indicate the position of
pin 1 and the last pin of the device,
depending on the size of the package.
The same arrangement applies to all
d.i.l. chips.

Table 2.5 is a complete listing of
the components and materials in
appendix A of the Resource Docu-
ment, it gives the following infor-
mation about all of these
components:

(a) The physical appearance of
some types of each compo-
nent.

(b) The symbolic representations
used in circuit diagrams.

(c) Names given to some typical
variations of each component.

(d) The number of connections
required for many of the com-
ponents and their respective
names (e.g. a diode has two
connections, the anode and the
cathode).

(e) Whether a particular compo-
nent is polarised or not.

(f) Each component’s electrical
unit of measure and corres-
ponding symbol (e.g. the
electrical unit of resistance is
the ohm and its symbol is ).

Take some time to look up each
component in suppliers catalogues
making sure that you can identify
each one and discover the basic
specification i.e. value or type
number, rating etc.

This table serves as a convenient
reference for this, and future parts of
the series.

Questions

1. What is the tolerance of a resistor
baring a fourth colour band of gold?

2. With the aid of a component
suppliers catalogue or a data book,
state the integrated circuit package
and pin numbering convention of a
7400 i.c.

3. Is an electrolytic capacitor polar-
ised?

4. A resistor is colour coded: band one
blue; band two grey; band three
orange; band four silver. What is
the value and tolerance?
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A ceramic capacitor has a value of
56pF; tolerance of 20%; and a
working voltage of 400V. State the
colour coding.

. What is the working voltage of a—

polyester capacitor with a fifth band
of red?

. Wirewound resitors are not usually

colour coded, how would its value
be marked?

Convert 100mA into Amperes.
Draw the circuit symbols for the
components listed below.

1. Le.d. 5. Zener diode
2. switch 6. bulb
3. capacitor 7. diode

4. transistor 8. resistor

12.

13.

aaowr(/ \\GOLD 14.
BLACK

15.

ANSWERS, PLUS
TOOLS”, NEXT MONTH.

What is the value and tolerance of
the resistors on the left?

For what is d.i.l. an abbreviation (in
terms of i.c. packages)?

Identify the i.c. pin number to which
the arrow in the diagram below
points.

Convert 47,000pF to nanoFarads.
“MATERIALS AND

10. A o =" is a variable BLACK
resistor.
11. A tantalum capacitor is marked: ;@Dm
43.57 ORANGE - “GREEN
What do these numbers and the
2
symbol represent? TABLE 2.5
TYPES TYPES
ke . FUSES Anti-surge
T s Quick Blow
—C<D—
D U Volt V Nicad
A No
—_—
BATTERIES - Yes =
-— E 9 g
T g 3]
g B
— g g
B, BULB g B Various Various
l,, b d
(& HOLDERS MES g 2
LES g :
MBC 4 r
@ INTEGRATED CIRCUITS
No LOUDSPEAKERS
BULBS =2, Not
@ polarised
t(] but marked
for phase
L@ @ Polystyrene
Polyester
# Polycarbonate PRINTED CIRCUIT
Ceramic BOARDS
Silver Mica
CAPACITORS Farad F No Various
ﬁ = Tantalum
Q) T Electrolytic
Yes
Carbon
—4&—=—3— REED SWITCH > gpen - , \’\lﬂvgttzvound
ncapsulate =
’ —W | oxide
- | =
REED % E:: oIL OhTLe .
RELAYS @ _) SiL M
=
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COMPONENT SYMBOL | polXREskn? COMPONENT SYMBOL | pol¥RES,,
’ <=3 Toggle
Carbon
1 ‘ ’ Wirewound : - gﬁg:e'
LOG
VAIIIABLE _ﬁ_ LIN Pushbutton
RESISTORS Preset =~ |oi
(POTENTIOMETERS) Multiturn RERY o
i Slider L= PCB Mounting
— -0 o=
- r
"3
_.Q/@_ No ° No
ohm Q SWITCHES N
VARIABLE CAPACITORS
_”f_ Ceramic Various
Airspaced
Farad F Preset (@
_}‘:' N TRANSFORMERS
(OFs ’ -
SENSORS
Light
DIODES LED V. i Dependent
S Resistor
Light
anode cathode Various Activated
Switch
— @: AAA~  |Thermistor
Yes B Thermocouple
ZENER ( S
TRANSISTORS
N \ % Dynamic
a . Various Microphone
b Piezo
: Resistive
Zg y Transducer

NOTE: The phone number given in
the booklet for Mansfield Infor-
mation technology Centre should
have been 0623 650263.

RECOMMENDED BOOKS

Rather than provide a long list of rec-
ommended books at this stage (which
readers may be tempted to rush out and
buy!), we will simply suggest titles for
background reading as the course pro-
gresses. To start the series off we would
suggest the following title (which
covers the whole range of electronics):
Electronics by G. H. Olsen, £4.95 (one of
the Heinemann “Made Simple” books).
This book is available from the Direct
Book Service —for full details on
ordering see page 674.

COMPONENTS
The following is a list of components

required for the first six parts of the Intro-
ducing Digital Electronics course. These
components are all readily available from
companies advertising in the pages of
Everyday Electronics. Readers will find
that by obtaining a number of catalogues
from various companies they will be able
to fulfil their requirements for electronic
components by mail order fairly easily.
Most catalogues also carry illustrations of
various components and other helpful
data—they are in this way very useful for
newcomers to electronics.

Resistors
10 ohm 0.5W 1 off
100 ohm 0.5W 1 off
1 kilohm 0.5W 1 off
10 kilohm 0.5W 1 off

Switches
Single pole single throw push to make
button, 1 off.
Single pole single throw toggle switch,
1 off.

Everyday Electronics, November 1988

Semiconductors
2N3053 transistor 1 off
ORP 12 light dependent resistor 1 off
Light emitting diode (l.e.d.} 1 off

Miscellaneous
9 volt to 12 volt single pole changeover
relay with low resistance (100ohm to
5000hm) coil 1 off
9 volt PP3 battery 1 off
12 volt MES bulb 1 off
MES bulb holder with screw terminals 1
off
Solderless breadboard—single plug-in,
Vero or similar type
Veroboard, 0.1 inch matrix 36 strips by
50 holes
Crocodile clips, standard insulated, 6 off
Insulated single core copper wire
(1/0.6mm)—approx. 5 metres, various
colours
PP3 "press-stud’’ battery clip with red
and black wires attached
Solder—22 s.w.g. cored type, 10m
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NY robot which can answer the
Aperennial question: “Whatcanitdo?”
has an immediate advantage over the
competition. This realisation has lead to a
number of responses including specialist
software and interfaces for the popular
micros and large amounts of back-up
documentation.

With robot arms the most visible form
this has taken has been the development
of the work-cell, giving the robot an
environment in which it can show off its
skills.

The usual cell includes a method of pre-
senting objects to the arm—such as a
gravity feeder, a conveyor, a method for
testing the objects—for example for
size—and a rotary table with bins in which
the sorted objects can be placed.
Variations include some way of working
the objects, usually by a computer nume-
rically controlled (CNC) lathe or drill.

Such cells have become increasingly
popular and recent developments have
left very few arms without a cell of some
description. The latest additions include
the EMU, Alfred, Teachmover and
Scorbot. Meanwhile moving in the
opposite direction is the Armtech which
has been shorne of its companion periph-
erals.

FLEXIBLE MANUFACTURING

The EMU from LJ Electronics now
forms part of the IRO 2 package, selling at
about £850, which also includes two
conveyor belts. The 4-axis EMU, under
control from an IBM PC, moves parts
between the two conveyors.

The company also plans to include the
EMU in a flexible manufacturing system
(FMS). Again controlled by the IBM PC the
system will have a CNC drill and should be
launched at the beginning of next year.

Research Development Associates is
developing the Alfred work cell in
response to an order from the States. The
system allows three Alfreds to work
together with usual work cell compo-
nents.

The whole cell is again controlled by the
IMB PC by way of RDA's Octopus
intelligent controller. The price to the US
will be about £2,500. Dave Doughty said
that the price in the UK should be about
the same and although orders were being
taken it would not be possible to satisfy
them immediately until the US order had
been met.

Teachmover, the 5-axis articulated arm,
has a work cell which includes a CNC
lathe, and sells for a little more than
£3,000. Scorbot, at about the same price,
is now able to work with a variety of
devices. Both Teachmover and Scorbot
can also be used with vision systems.

NEW COMPANIES
The machines are now being supplied
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by a new company called Morgan
Automation, having taken over from Syke
Instrumentation, following the sale by
Syke of its industrial machines.

Morgan is run by Vaughan Clark, a
former Syke director. He felt there was a
market in education for the Teachmover,
which has been imported from the US for
some time, and the Israeli Scorbot which
has been available in the UK for about two
years.

The decision by Shestotech to limit its
output to the Armtech, its Armdroid look-
a-like, followed slow sales. Richard
Shestopal said that the company was con-
centrating on the basic 5-axis arm with
toothed belt drive and seeing how sales
went.

The work cell, with the usual items, was
supplied with the more powerful 2000
Plus version.

Meanwhile Chris Magee, who bought
the rights to the Colne Robotics products,
is no longer supplying the up-dated
Armdroid arm and the vision systems. His
Cardiff-based company, Concorde Robo-
tique has been closed and he has moved
to Farnborough in Hampshire and set up
a new company, MQ Electronics.

He blamed distributors for the prob-
lems at Concorde and added that he
would not be considering returning to the
robotics market until the problems had
been sorted out.

EXPANDED WALLI

Back on the work cells
Cybernetic Applications has
expanded its Walli control
program so that up to eight of its
varied collection of arms can
work together with the other
items in the cell. The arms
include the latest gantry device
which has been named the Kes-
trel, and which is now available.
The only limitation from the
user’'s point of view is that the
controlling computer needs
512K of memory.

Full specifications for the Kes-
trel reveal that it has four axes
plus a gripper working in the X
and Y directions, in the same
way as a plotter, with the limb to
which the gripper is attached
being raised and lowered.

It is driven by stepper motors
and with its gripper, which can
be either two-fingered pneu-
matic type or vacuum, and can
lift up to 2kg. It can move 50cm
in the X direction, 35cm in the Y
and 15cm in the Z with a further
15cm on the Z which can be pre-
set in increments of 5cm.

The wrist can turn through
360 degrees.

NIGEL CLARK

P

Programming can be by push button and
by the direct entry of the cartesian co-ordi-
nates. All that for a little less than £4,000.

IMPROVEMENTS

Other manufacturers have also been
making improvements to their ranges.
LJ's Atlas can now be controlled by the
IBM PC. An interface can be obtained for
about £350. LJ is also looking to update its
unusual X-Y plotter arm, the Placer.

UMI has made the vertical movement of
its RTX Scara arm faster and more
accurate. The company is offering to
upgrade existing machines for about
£750.

The plans it had for a smaller, simpler
arm, based on the RTX technology have
been dropped. Not sufficient interest was
shown in the device, a prototype of which
was shown at the Barbican show earlier
this year. UMl is, therefore, concentrating
on the main arm which, the company
says, has attracted a lot of interest and
sales in education and health care.

The Trekker buggy can now be
controlled using Logotron Logo in
addition to the built-in Basic commands.
For £10, a chip will be supplied allowing
the language to be used. Ciwyd Technics,
which makes the Trekker, is also looking
to provide a version, with the necessary
support material, to be used in primary
schools. a

Cybernetic Applications’ Kestrel robot.
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SOLDERLESS WIRING

EASIWIRE

Construct your electronic circuits the new, quick and easy-to-learn
way, WITHOUT solder: with Circuigraph Easiwire from BICC-VERO

With Easiwire all you do is wind the circuit wire tightly around the
component pins. No soldering, no chemicals, no extras, simplicity
itself. Circuits can be changed easily, and components re-used.

Easiwire comes in kit form. It contains all you need to construct
circuits: a high-quality wiring pen with integral wire cutter, 2 reels of
wire, a tool for component positioning and removal, a flexible
injection moulded wiring board, double-sided adhesive sheets,
spring-loaded terminals and jacks for power connections and an
instruction book. Of course, all these components are available
separately too.

To take advantage of the special introductory offer, complete the
coupon on the right and send it to:

BICC-VERO ELECTRONICS LIMITED,
Flanders Road,

Hedge End,

Southampton, SO3 3LG

ELECTRONICS

BICC VERO

SOUIEELESS V/RING

Please rushme.............. Easiwire kits, retail price £18.-;
special introductory offer £15.-. (includes p & p and VAT).

| enclose cheque/postal order for............. , made payable to

BICC-VERO Electronics Limited B rmm

Please debit my credit card as follows:

Signature

or phone 04892 88774 now with your credit card number
(24-hour answering service).
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ENTERTAINMENT

Satellite D-Day

The UK satellite scene is finally “’shaking

down”. British Satellite Broadcasting
(BSB), the consortium licensed by the
Independent Broadcasting Authority to
provide a three channel TV service, wili be
using a Hughes satellite broadcasting at
110W per channel.
This is scheduled for launch by a
McDonnell Douglas rocket around August
10th 1989 from Cape Kennedy in Florida.
So the service should be well under way
by Christmas 1989. Even if BSB launched
earlier, there would be no MAC reception
equipment available and no de-encryp-
tion modules.

BSB is committed, by UK government
policy, to using the D-MAC system, with
eight digital sounds channels. And BSB
will encrypt all three channels using a sys-
tem called EuroCipher developed by Gen-
eral Instruments in the US.

De-encryption of two channels to UK
viewers will be free. This limits the
copyright fees payable by BSB to the soft-
ware companies.

Pay-to-View

The free channels will be supported by
advertising. The third channel will be
available only by subscription. In the
future there may be pay-per-view, either
on impulse or by prior arrangement.

BSB's rival is Astra, due to be launched
early next month by a Luxembourg
consortium with government backing.
This will use existing TV technology and
45 watt transmitters, without any
encryption, to broadcast up to 16
channels of entertainment, including four
Sky Channels from Rupert Murdoch.
Amstrad will offer a bare-minimum recep-
tion system, comprising TV tuner and dish
aerial for about £199, and a system with
infra-red remote controlied tuner for
around £259.

Three companies, Ferguson (owned
by Thomson of France), Salora (owned by
Nokia of Finland) and Tatung (of Taiwan)
have signed agreements with BSB to
make remote-controlled systems avail-
able for BSB reception at approximately
£250. BSB says it will not subsidise manu-
facture. Trade estimates are that £400-
£500 would be a more realistic price.

Squarial

The BSB system will also inlcude a
“squarial” instead of a conventional dish.
The squarial is a flat, 25cm diamond
shaped satellite plate aerial.

The squarial unveiled at BSB's press
conference in early August was just a
wooden dummy. Not even Ferguson,
Salora or Tatung had tested it. BSB would
not answer technical questions on it or
put enquirers in touch with inventor John
Fortel’'s company address. It was c/o a
firm of solicitors in Cupar, Fife in
Scotland.

BSB said the ERA labs of Leatherhead
had “verified” the squarial. In fact they
can only extrapolate from similar designs
of different sizes, made of aluminium.
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The novelty of the Fortel idea is that the
plate will be moulded from plastics
instead of formed from metal. This will
keep the cost down. But will it pick up
enough signal? And will it work after
years of exposure to the elements?

Only time will tell. But ERA confirms
that there is nothing magic about the
squarial design. It is a passive circuit and
passive flat aerials have no more gain,
and usually less, than dishes of the same
area. They usually cost more too.

Until proved otherwise, the squarial
looks like another of BSB’s publicity
gimmicks. The company needs gimmicks
to keep city investors confident.

Ifinally got to speak with John Coliins of
Fortel, thanks to ERA and no thanks to
BSB. Collins admits that he has not yet
made a 25cm plastics squarial as
promised by BSB, but he has made

different sizes, from metal, and feels
confident that the idea will work.

Engineers have their doubts. Small
plates have a wider beam width than a
dish (four or five degrees instead of one
degree), and are thus easier to align. But
they have nasty side lobes, picking up
unwanted signals from other satellites.

BSB admits it has not yet found anyone
to make squarials, and at a price which fits
inside the £250 bracket. BSB is thus
making the age-old mistake of promising
to sell something before it has been
engineered.

The full system price target has already
quietly climbed from £200 to £250. I'll bet
it climbs next to £299 (which is still under
£300) and from there to £399 in time for
the launch in a year’s time.

If there is a launch. More likely investors
will pull the plug next spring if the Astra
launch goes well.

""The best thing BSB can do’’ says Robin
Crossley and Marcus Bicknell, who run
the Astra operation in Luxembourg “is
book three channels on our satellite”.

e T€chnical K. O. sesses——

Even if you have no interest in sport,
spare a thought for this. It is TV and
video technology which has made sports
stars into rich superstars. And in the
future it could cost more to see a “live”
telecast than a live event.

I was in New York when world
heavyweight boxing champion Mike
“Iron Man” Tyson fought challenger
Micheal Spinks in Atlantic City. Tyson
knocked Spinks out in just 91 seconds.
Together the two boxers earned $35
million. Without TV and video tech-
nology they would have earned only a
hundredth or even a thousandth of that.

Because the fight was not televised
live, blood-lusting fans all across Ame-
rica paid outrageous prices to watch it
on closed circuit television. In Madison
Square Garden, where live title fights
used to take place in the days of Joe
Louis, 18,000 fight fans paid up to $60
each to sit in the arena and watch four
large television screens erected in a box-
ing ring.

I was there and can bear witness to
the fact that they screamed and cheered
just as if the video images were real
people. Restaurants all across the city
screen=d the fight for customers as part
of an all-in menu costing up to $200 a
head.

In Atlantic City fight fans paid touts
up to $5000 each for ringside seats. Like
Spinks they never knew what hit them.

We are all so used to seeing slow
motion replay on TV that when some-
thing happens fast and live in a sports
event we feel lost without the chance to
see it repeated and analysed. In Madi-
son Square Garden the knockout was
re-run half a dozen times. So we at

least got a little extra value for our
money. In Atlantic City there was only
brief reality.

Gloving-Up

Before the fight there had been long
delays while managers squabbled over
how the boxer’s gloves had been laced.
In Madison Square Garden we saw
shots of the backstage dispute and
heard a commentator over the house
PA system explain what was going on.
In Atlantic City the crowd had no idea
what was happening.

We also heard the commentator ex-
plain an oddity which was visible only
from video cameras very close to the
ring. At Atlantic City it’s likely no-one
saw or noticed the significance of what
the Madison Square Garden audiences
could see on a big screen.

As usual each boxer had seconds in
his corner, ready to treat any cuts and
swab blood between rounds. But this
time the seconds at Atlanta City were
wearing rubber gloves. They worry
about catching AIDS.

The US Cable network Home Box
Office had bought the rights to release
the fight on home video. HBO was left
trying to fill a 60 minute tape with one
and a half minutes of action, and justify-
ing the $20 price tag they set in ad-
vance.

The last I heard, HBO was planning
to include the fight several times over,
but each shot from a different angle
with different cameras. But that still
leaves at least 55 minutes to fill. Some-
how 1 don’t think the Tyson-spinks
tape will be a best seller.
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SEASHELL

SEA SYNTHESISER

ANDY FLIND

Why pay out hundreds of thousands of pounds for the
latest marine dwelling? Now you can bring the relaxing
sounds of the sea into your own living room for a fraction of

the cost.

ROM time to time, most of us wish we
Flived near the sea. That is, with the

exception of those fortunates who
actually do! For the rest, the glorious pound-
ing of surf on the beach is just a distant,
fading holiday memory.

Imagine actually hearing the waves from
your workshop . . . the therapeutic properties
could work wonders in a stress-filled life and
might even inspire real creativity.

As children, we were sometimes exhorted
to take sea-shells home and listen to the “sea
sound” that might be heard in them, but
these were always a disappointing substitute
for the real thing. The memories quickly fade
and for those with jobs, families and the usual
financial obligations, actually moving to the
coast is an impossible dream. Those waves
had to remain just a distant memory.

Until now! This project will re-create that
sound, either through headphones (try the
effect during a stressful day at the office!) or
through a hi-fi, where judicious use of tone
controls will simulate anything from actual

llq l;l‘

presence on the beach to the muffled roar as
heard from a distance. The realism is quite
incredible; after a few minutes one tends to
forget it’s a simulation, the sound is
unconsciously accepted as the real thing, with
all the accompanying sensations of relaxation
and timelessness.

WHITE NOISE

The first problem was generation of
suitable “white noise”. Considering the
effort sometimes needed to minimise electro-
nic noise, it’s amazing how difficult it is to
find some when it’s wanted!

Most recognised sources are not, in fact,
very noisy; they only cause problems where
high gain levels are used. The usual “noise
generators” found in projects are Zeners and
reverse-biased diode or transistor junctions.

Most Zeners and diodes produce less than
a millivolt and, of transistors tried, fewer

*EXCLUSIVE - OR”GATE

ba

TAP(n})

SHIFT
INPUT REGISTER

CLOCK

ouTPUT

1

ouTPUT (5
APPARENTLY “RANDOM”
SEQUENCE OF'0's AND'I's

Fig. 1. Simplified digital noise generator using a shift register.

DESIGN OBJECTIVES

The design objectives for this project were
simple. The sound should be as realistic as
possible, in stereo, with appropriate tone and
volume changes plus apparently random vari-
ations.

There would be absolutely no compromise
in sound quality. Also, if possible it was to be
pocket-sized, portable and capable of driving
Walkman-type headphones.

In practice this meant low-current
operation for prolonged use from a single
PP3 battery. Unfortunately the first objective
led to a fairly complex circuit, which raised
difficulties with the second, but eventually a
successful design was arrived at.

Although the circuit is rather complex, all
the components are fairly cheap so it is
inexpensive to build. The complexity stems
mainly from there being two of almost every-
thing; if only one channel were needed it
would be much simpler. However, the stereo
sound produced is incredibly realistic;
constructors will probably agree that the final
result is well justified.
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than one in five proved suitable. The quality
of sound also varied widely between devices.

A prototype of this project used special
“noise diodes” which were very effective, but
subsequently these were withdrawn by the
manufacturers and no suitable substitute
could be found. Eventually, the circuit was
redesigned with a digital noise source, based
on IC4, IC5 and IC6 (see Fig. 2). The
principle is shown in simplified form in Fig. 1,
where a shift register has its output exclusive-
OR’d with the output from a tap at stage “‘n”’
and returned to the input.

If the shift register is clocked at a suitable
frequency, the output will be a “pseudo-
random” series of 1’s and 0’s which will take
a considerable time to repeat. Just how long
depends on the number of stages and the tap
position; choice of tap for the longest possible
sequence requires involved calculation and is
best left to experts, but the arrangement used
in this design has a 33-stage register with a tap
at stage 14 and when clocked at IMHz takes
over two hours to repeat!
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CIRCUIT DESCRIPTION

In the full circuit diagram for the Seashell
shownin Fig. 2, the clock consists of IC4a and
IC4b, running at approximately IMHz and
driving a 33-stage register made up from ICS
and IC6. The register output, from IC6 pin 9,
is EX-OR'd with the output from the tap, IC6
pin 13, by IC4c for return to the input, ICS
pin 1.

It is possible for the circuit to get into a
state where all the circulating bits are “0’s”.
This would result in an input of 0, so the out-
put would appear to be continuously low.
This condition is avoided by the inclusion of
capacitor C12 and resistor R27, which will
rapidly inject a “1”" to break the sequence
should it occur.

Two apparently independent noise sources
are required by this project. If a stereo ampli-
fier is switched to “mono” and turned up

COMPONENTS

Resistors
R1, R3
R2
R4, RS, R23, R24, R25
R6, R7, R34, R35
R8, R9, R50, R51
R10, R38, R39
R11, R12, R44, R45
R13, R14
R15, R16, R17, R18, R21, R22, R28,
R29, R30, R31, R40, R41, R46, R47
R19
R20
R26
R27, R36, R37
R32, R33
R42, R43
R48, R49
R52, R53

All 0.6W 1% metal film

Potentiometer
VR1

Capacitors
C1
C2,C12, C21,C22
C3,C4
C5, C6,C17,C18
C7, C8, C36, C37
C9, C10, C19, C20, C25, C26,
C31,C32,C33
c11
C13,C14
C15, C16, C23, C24, C27, C28
C29, C30
C34,C35
C38

Semiconductors
D1, D2, D3, D4, D5,
D6, D7, D8, D9, D10
IC1
1C2

IC3
IC4
IC5, IC6
IC7

Miscellaneous

solder; etc.

S1 3-pole 4-way rotary switch
JK1 3.5mm stereo jack socket

Printed circuit board available from EE PCB Service, code EE625; case (ABS plas-
tic box 120mmx65mm x40mm), with p.c.b. runner guides; knobs (2 off); 8-pin
d.i.l. sockets (2 off); 14-pin d.i.l. sockets (5 off); PP3 battery and connector; wire,

until the background hiss is audible, the
effect of switching to stereo will immediately
be apparent. From being a mere irritant, the
noise will acquire ‘‘depth”, suggestive of
wind and wide open spaces, and this is the
type of sound needed for processing into
“‘waves”.

Instead of building two separate sources
(with six chips!) the register input is EX-
OR’d with another tapping point by the
remaining gate IC4d to become a second out-
put. A pair of two-stage low-pass filters
convert the digital outputs into audio
analogue signals, and attenuation by resistors
R32 and R33 reduce them to a suitable level,
about 35mV r.m.s., for the following stages.
The two sources look sufficiently unrelated
for the intended purpose on a ‘scope, and
they certainly sound “right™.

Volume and tone are controlled by diodes.

£22

Approx. cost
Guidance only

10M (2 off)
5M6

100k (5 off)
4M7 (4 off)
220k (4 off)
47k (3 off}
22k (4 off)
330k (2 off)

10k (14 off)
120k

150k

27k

1M (3 off)
1k (2 off)
560k (2 off}
3k9 (2 off)
22 (2 off)

See page 660

100k dual rotary carbon, log.

1u polyester layer

100n poly. layer (4 off)

22u single-ended elec. 16V (2 off)
470n poly. layer (4 off)

100u single-ended elec.10V (4 off)

10 single-ended elec. 50V (9 off)
10p ceramic plate

1n poly. layer (2 off)

4n7 poly. layer (6 off)

10n poly. layer (2 off)

220p ceramic plate (2 off)

4704 axial lead elec. 10V

1N4148 signal diode (10 off)
4011B CMOS quad NAND gate
4093B CMOS quad Schmitt
NAND gate

LM358N Dual op-amp

4070B CMOS quad EX-OR gate
4006B CMOS shift register (2 off)
1458C Dual op-amp
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Taking the channel following capacitor C17,
the signal passes through diodes D5 and D7
to appear across resistor R40. The diodes act
rather like.variable resistors whose resistance
falls as the d.c. current flowing through them
is increased. The current needed is just a few
microamps, supplied mainly from resistor
R36. From here the signal passes through
C21 and R44, which with capacitor C23
provides “top cut” tone control varying with
the current, from resistor R42, passing
through diode D9.

The full control network includes diode
D3, resistors R8, R11, R38, and capacitors
C19, and C25, and with the values given pro-
duces a realistic “crashing wave” sound when
supplied with a positive pulse lasting about
two seconds. The tone change lags slightly
behind the volume, so the “wave” crashes
initially at high pitch, shifts rapidly to a deep
roar, then as it dies away the pitch gradually
rises again for a realistic “backwash” effect.

Volume control VR1a lets the user adjust
the level before amplifier IC7a, which can
produce an output of about 200mV r.m.s.
maximum. IC7 is a 1458, the dual version of
the trusty old 741. Tests proved this to be
capable of directly driving Walkman-type
headphones for portable use.

Switch S1b offers two levels of overall tone
control if required. The tone positions could
well, in fact, be labelled “near”, ‘“‘far” and
“furthest”! The second channel, following
capacitor C18, works in exactly the same
way.

SOUND WAVES

The rest of the circuit is concerned with
providing suitable pulses to control the
sounds. ICla and IC1b form a simple clock,
cycling about once every ten seconds. The
output is differentiated by capacitator C2 and
resistor R3, so the coupled outputs of IClc
and IC1d are normally high, but go low for
about one second with each clock cycle.

Each output pulse discharges capacitators
C3 and C4 through resistors R4 and RS, tak-
ing about four seconds to reach half supply
voltage where IC2c and IC2d each go high for
about two seconds.

These positive (high) pulses are fed to the
“wave” generators by D3, R11 and D4, R12.
‘When the outputs go low again they provide
the discharge paths for slow sound decay
through resistors R8 and R9.

If the “waves” simply crashed regularly
and in unison they would sound boring and
unrealistic (though less control circuitry
would be required!), so IC3 introduces a little
“randomising”’. The two amplifiers in this
chip are configured as very slow running asta-
ble oscillators, with stightly different rates set
by resistors R19 and R20.

The signals found on capacitators C7 and
C8 are very slow triangle waves (approxima-
tely), of which small proportions are fed to
capacitators C3 and C4 by resistors R13 and
R14 respectively. This alters the times taken
by these capacitators to charge to half-supply,
slightly varying the switching times of the fol-
lowing gates.

The apparent effect is that the waves
occasionally crash initially a little to one side.
A little crosstalk introduced by resistor R10
improves the realism. Two further signals
taken from IC3 are fed directly into the
amplitude controlling stages by resistors R34
and R35. The high value of these resistors
keeps the effect small, but it results in the
“backwash” effect after each wave varying in
volume and apparently swinging around.
Again a little crosstalk, this time through
resistor R25, improves the effect.
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CONSTRUCTION

All components except the Volume control
VRI1, Tone (or Presence) switch S1 and the
Headphone socket JK1 are accommodated
on a printed circuit board. The component
layout (assuming the board has not been cut)
and copper foil master pattern is shown in
Fig.3. This board is available from the EE
PCB Service, order code 625.

There can be few projects where intending
constructors are advised to begin by sawing
the circuit board in half! This isn’t necessary,
of course, if it is to be housed in a case that
will accept it in one piece. However, if
pocket-size is required this is the first step.

The cutting line is marked by a dotted
track, along the centre of the copper side of
the board which should be carefully sawn
with a fine-toothed hacksaw. The two halves
should then fit lengthwise into the moulded
slots of the recommended case and the lid
should fit; they can be trimmed with a file if
necessary. Their edges can be smoothed with
emery paper when cutting is complete.

As the components are quite densely
packed together a fine-tipped iron is essential
for construction. The components should be
of the correct type, otherwise they may not
fit. In particular, all the non-electrolytic
capacitators, save C39 and C40, are
miniature polyester layer types, not the larger
polyester film variety.

All the electrolytics save capacitor C11 are
the single-ended p.c.b. mounting type. Their
dimensions are 11mm (high) X 5mm (dia.) for
10uF and 22uF and 11lmmXx6.3mm for
100uF. The height is important as space
between the boards is limited.

The layout of all components is shown in
the overlay drawing, Fig.3. Care should be
taken over the polarity of the diodes; Fig. 4
provides additional guidance for their
installation. If they are bent and placed as
shown their polarities will be correct.

The electrolytic capacitators normally have
their negative leads identified with a broad
stripe and all except capacitators C36 and
C37 are fitted with positive sides uppermost.
They must be fitted close against the board to
minimise overall height. DIL sockets should
be used for all the i.c.s, which should NOT be
plugged in at this stage.
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Fig. 3. printed circuit board component layout and full size copper foil master
pattern. This board is cut in half to form two boards, if using the case specified.

It is always preferable where possible to
test a new project in stages, to minimise
chances of catastrophic damage and simplify
location of any faults which may be present.

Before starting to test this project, all connec-
tions between the boards and controls should
be completed, temporarily if preferred,
except those to the rotary switch S1 which
should be added afterwards.

The use of coloured ribbon cable, though
not essential, makes for a neater job and
reduces risk of error. The interwiring connec-
tions are shown in Fig. 5. Note the lead
between the “‘common” point on VR1 and its
case, to reduce hum pick-up. If the board is
not cut, the power rails will be unnecessary.
None of the i.c.s should be plugged in yet.

TESTING

If a 9V supply is connected to the project
with a milliammeter in series the drain,
following a brief initial surge, should be
around 1.3mA to 1.4mA. Any obvious
deviations from this figure should be
investigated before progressing further.

If all seems well, IC7 can be fitted and
power reapplied. This will raise the consump-
tion to about 3.5mA. The voltage on pins 1
and 7 of this i.c. should be half the supply, or
about 4.5V.

If the headphones are plugged in a fair
amount of hum will probably be heard, espe-
cially if volume control VR1 is turned up.
Touching the top ends of the volume control
sections should produce loud hums on the
corresponding headphone. Following this
test, the volume should be turned right
down.

The next stage is to fit IC4, ICS and IC6.
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COMMON LEAD
CONNECTED TO CASE

D3,4,6,8,9

k DS, 7, 10.

Close “packing’’ of components inside the case. Note that the volume control
should be mounted and wired before mounting the output socket.

This will raise the drain to about 7mA. IC4
pin 4 and IC6 pin 9 should, if tested for d.c.
voltage, show about half the supply. These
are the outputs and if they are operating cor-
rectly this will be their average level. If there
appears to be a problem, a check on IC4 pin
10 should show about half the supply voltage,
indicating that the clock oscillator is running.

Fitting I1C3 will increase the current to
7.7mA. IC3 pins 1 and 7 should be switching
from 0.5V to 7.5V and back very slowly,
about every 20 to 30 seconds. These provide
a small amount of drive to the diode attenua-
tor circuits, so if the volume is turned up a
little the output sounds should be heard
whilst they are positive.

If IC1 is now plugged in the current taken
will start to vary slightly with oscillator
action. Pin 4 of IC1 should be clocking up and
down at about 10 seconds per cycle, whiist pin
10 and pin 11 will be normally high, pulsing
low about once every 10 seconds as pin 4 goes
high.

IC1 on its own will not affect the audio out-
put. Fitting IC2 should, however, result in
the full “wave” sounds appearing.

If testing is needed here, pin 3 and pin 4 of
IC2 should be normally low but go high for
about three to five seconds in every 10
seconds, whilst pins 10 and 11 shouid also be
normally low, going high for about two
seconds in every 10 and triggering “waves” as
they do so.

The total drain of the complete circuit
depends on the output volume, point on the
clock cycles etc., but should be around 8mA
to 12mA. With an operating current of
around 10mA this circuit will operate for long
periods from a single PP3 battery.

FINAL WIRING

Foliowing satisfactory results of these tests
the tone switch S1 can now be wired up. The
capacitators C27 to C30 are mounted directly
onto the tags of this switch as shown in Fig. 5,
with a piece of heavy gauge wire attached to
tags 5 and 9 forming their common
connection. Three wires connect S1 to VRI.

The drilling details for mounting the
volume control, function switch and output
stereo jack socket in the case are shown in
Fig. 6.The project can now be assembled into
the case following the photograph above.
The output jack socket should be fitted after
the volume control, which in turn will have to
be connected before installation.

In the prototype the battery is held by a
plastic clip cut from a 35mm photographic
slide box and glued into place, with a piece of
foam plastic to prevent rattling. The small
clearance between parts of this project means
there is some risk of parts touching, so check
carefully and use small bits of plastic to insu-
late adjacent items if necessary. On the
prototype the presence of the wiring between
the boards keeps them apart satisfactorily.
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Fig. 4. Polarity guide for mounting
the diodes on the p.c.b.

(}JYPUT SOCKET

L
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ALL DIMS IN mm

Fig. 6. Case drilling details.

Applications are limited only by the
ingenuity of the individual; for stress
reduction after (or during) a hard day, as a
background for meditation or yoga classes,
sound effects for amateur dramatic pro-
ductions or musical compositions, or simply
(with a little imagination) to return to that
beach during a winter’s evening. Only one
thing appears to be lacking . . .
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AST vyear, British consumers spent

£3,700 million on television, video and

audio products. This highly lucrative
market is also highly competitive. Manufac-
turers vie with each other to bring out the
cheapest, biggest, smallest, best quality or
most stylish products to catch our eye and
make us reach for our cheque books. In a
market subject to the twin devils of rapidly
advancing technology and the whims of
fashion, manufacturers and retailers have to
react very quickly to what the consumer
wants and what current technology can de-
liver at an acceptable price, while also keep-
ing an eye on what their rivals are doing.

Ferguson, which manufactures products in
all three sectors of the market (television,
video and audio), has just published its first
UK Consumer Electronics Market report.
The slim Spring 1988 volume (only 10 pages
long) is packed with pie charts, bar graphs
and figures analysing the market.

It reveals that the greater popularity of
television and video rental in the UK com-
parcd to the rest of Europe has resulted in
faster growth in the television and video re-
corder market here. By regularly introducing
television viewers to new television sets and
video recorders, rental companics have
stimulated demand for these products, but
their influence isn’t limited to the fental mar-
ket. Sooner or later, people stop renting and
decide to buy a television set or video re-
corder or both. This energetic consumer de-
mand has in turn created more interest in the
UK from Far Eastern manufacturers whose
products tend to reach the UK before the
rest of Europe and in greater numbers.

Our shops have influenced the market too.
We have more chains of electrical retail
shops in the UK than in the rest of Europe.
Their active promotion of new products has
helped considerably in making the buying
public aware of new products. The higher
volume of sales they have encouraged has
made it possible to bring prices down. So, in
the UK we have more products, more up-to-
date products and more Far Eastern prod-
ucts than the average European would find
in his or her shops and we pay less for them.
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FST

Flat Square Tube (FST) television sets
continue to grow in popularity. In 1986 less
than 14 per cent of all television sets sold in
the UK were FST models. That had risen to
almost 30 per cent last year and is expected
to reach 44 per cent this year. The most
popular screen sizes are now 14-inch and 21-
inch, but we tend to go to different shops for
each. Most 14-inch and other small-screen
television sets are bought in electrical chain
stores and department stores. Most tele-
visions with larger screens are bought in in-
dependent shops, but the multiples are
gaining ground here too. Ferguson, Hitachi
and Philips dominate the market, although
retailers’ “own brands™ arc increasing in

popularity.

TV FUTURE

The report also looks into the near future
of television. The introduction of stereo tele-

vision sound and satellite television, offering
19 television channels in addition to the four
channels broadcast now, will create new de-
mands for new products (set-top receivers,
decoders, dish aerials, etc).

CD-Video (a compact disc with sound and
pictures) and Super VHS (a new improved
version of the VHS video format) are due to
be launched towards the end of this year.
Both will help stimulate interest in video
products. S-VHS is also expected to help
camcorder sales, which have been disap-
pointing in the UK compared to other
western countries.

A camcorder is a video camera and re-
corder combined in a single unit. Only
95,000 camcorders were sold in 1987, com-
pared to over two million video recorders.

AUDIO

Turning to the audio sector—given a
choice between tape cassettes, singles, LPs
and compact discs, most of us like to hear
our music from tape cassettes, with singles a
short way behind and LPs trailing a few per
cent behind singles. CDs account for only 6
per cent of sales, not surprising when,
according to the report, only 8 per cent of
British households have a CD player.

An astounding 70 per cent of 15-19 year
olds now own personal stereos. As if we
haven’t enough ways of squeezing music out
of tapes and discs, a new CD only eight
centimetres across and a new high-quality
audio tape format called Digital Audio Tape
(DAT) are due to be launched this year.
They will undoubtedly spawn new ranges of
home-based and portable CD and DAT
products.

In addition to the major trends revealed by
the report, there are also a few curiosities.
For instance, did you know that 20 per cent
of us give away our old video recorders when
we buy a new one? And even more (22 per
cent) of us give away our old television sets.
On average, we take no less than nine weeks
to buy a television set and 12 weeks to buy a
video recorder. Despite the considerable
time taken to decide on which model to buy,
we don't shop around a great deal. Half of us
buy from the first shop we visit without look-
ing any further.

The report isn’t furnished with Ferguson
figures alone. Information is credited to sev-
eral organisations and retail associations in
addition to Ferguson itself. (]

Production of audio products on the Goldstar high technology line in Korea.
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TRANSFORMERS

17, 20, 25, 33, 40, 50V or

20-0-20V or 25-0-25V 2% 30V Tapped Secs 150 912 1.90
Sv 2V f Volts availal |'¢,=.: 16, 18, 36, 250 1114 210
05 1 538 190 40, 60, 24-0-24, 30-0-30V 500 17.32 2.80
1 " 2 654 200 BV 30V f P&P 1000 30.94 335
2 &) 4 1165 2.50 05 1 611 190 1500 36.73 3.80
38 s 1343 250 1 2 9 200 2000 5492 465
4 5 1846 2.95 2A 4 1198 230 3000 9339 575
6 12 2347 295 A M s 17.32 240 4000 12223  0/A
8 16 320 3.25 4P 8 19.75 250 5000 14117 O/A
10 20 39.40 370 55 10 2497 290 7500 21791 0/A
12 24 4706 39 6 12 2848 310 10kVA 25749  O/A
8 16 4004 375
INVERTERS 10 N 48R 400 CAERRAITOS
12723V DC to 240V AC 12 2 5372 475 2430V Cable Input

Sine-Wave or Square Wave

Sine Wave or Square wave
From 125VA or 16VA

or power systems, mains to
stand-by, auto-change, auto
chargers, maintepance free
bLatteries.

Plus—U.P.S. SYSTEMS

Transformers for Spike-free
Stable Mains

UNIT 211,
STRATFORD WORKSHOPS,
BURFORD ROAD,
LONDON E15 2SP

MAINS ISOLATORS 30/15V or 15-0-15V ey Lo~ SPAR
Pri 120VX2 or 220/240¥ or 215V Tapped Secs 015 03 313 170
A15/480 Sec M0 0r 280V Vgits available: 3, 4,5, 6 ) b pidly L0
or 110V Centre Tapped Secs g g { 20.27. 30V 05 1 387 1.7

,9,10, 15, 18, 20, 27, 30V ot ol Yo
VA £758 P o2g 3V ISV O£ PEP 5 4y gy g
60 1237 & 245 05 1 4l 18 5y g 599 245
100 1443 P oge5 12 883 180 p g .3 9y
20 2045 320 28 4 810 20 g5 15 4y 74

3M 6 1055 G 9
250 2473 330 95 20 g g5 1630 280

4P 8 125 230 o
50 3810 385 £ g 0 20 275 32
100 6900 ags 38 10 1611240 45 5 Fm 3y
1500 8913 595 6 12 1765 265 5 4 g% 375
2000 10724 595 8 16 2389 275 35 g ggp e
00 15038 oA 10 200 272 295 g3 g5y sgs
6000 32120 O/A - &= '

I { AUTOS

50/25V or 25-0-25V 20 10 46.46 5.95 105, 115, 220, 230, 240V
2X25V Tagped Secs For step-up or down
Volts available: 5,7, 8, 10, 13,

60/30V or 30-0-30V

TRANSFORMER 80 1217 195

Emergency stand-by lighting 150 15.77 230
W|N3?I,‘ch 1§KEV'}‘V|CE 250 19.21 325

Stock items by return

TOROIDALS
CONSTANT VOLTAGE [ivhiriiriinbirid

Also Valve Mains Output & Matching transformers

EX STOCK

24/12V or 12-0-12V
2X12V Secs Pri 240V

80VA £6.29 P&P 1.75

3-pin 115V USA Skt Outlets
20VA  £8.96 P&P1.85

500 3151 325
1000 423 4.55
2000 7882 5.58
3000 11315 0/A

110V to 240V Cased Autos
now available

Full range AVO’s & MEGGERS

Please add 15% to all items after P&P

BARRIE ELECTRONICS LTD
Tel: 01-555 0228 (3 lines)

0SCILLOSCOPES

TELEQUIPMENT 083. Dual trace 50MHz Delay
swoop large tube with manuat... . £350
CDSSOR OSCILLOSCOPE CDU150 Dual trace
35MHz delay sweep, solid state. Portable 8 x
10cm display. With Manual
NOW ONLY £180 each
Dptmnal front Protection cover containing 2
Probes & Viewing Hood.. [4]
SE. LABS SM111 Dual trace 18MHz Solid State
portabie AC or external DC operation 8 x 10cm
display with Manuat. £150
ADVANCE 0S250TV. Dual Trace 10MHz. WI(h
Manual
SCDPEX 4D10A. Dual lrace IOMHz with| manual

£150
TELEQUIPMENT S54A. Single Trace 10MHz. Solid
State with manual... . £%0
SCOPEX 4S6. Smgle lrace GMHI wnlh manual £65

SPECIAL OFFER AT ONLY £300 ea.
TELEQUIPMENT D755 (NATO Approved version
of D75) Dual Trace Delay Sweep 50MHz
TRIO RF SIGNAL GENERATOR type SG402
100kHz - 30MHz. Unused ... ONLY £75 (P&P £7)
COLOUR BAR GENERATOR type PAL MC-101. 8
patterns pocket size. rechargeable batteries.
Complete with battery charaer/mains ada#ztor.
Unused....... NLY £90 (P&P £4)
COLDUR BAR GENERATOR PAL MC321. 8 pat-

terns video/sound outpu( Unused
.......... . ONLY £175 (P&P £7)

AVO VALVE TESTER CT160. Suilcase siyie. 22 Bases.

ONLY £25 eachip&p £7)
AVO TRANSISTOR ANALYSER MK 2 (CTA45). Suitcase siyle.
Complete with battenes & operating mnstrucions

.............. . ONLY £25 each (P&P £7)

TRIO OSCILLOSCOPES
CS2150 4 Trace 150MHz Delay Sweep........ £1000

DISK DRIVE PSU 240V in 5V 1.6A & 12V 1 5 out,
Size W125mm, H?Smm, 0180mm cased unused
FARNELL SWITCHED MODE PSU. 12V 0.25A.

SY1SAetc ... . £12 each (p&p £3)

AVOS MKV Complete with Batterles & u;:’s
AVO TEST SET No | iMilitarv version of AVO 81 Com
plete with batteries & leads ..

TEST LEADS sutaic lor AVOMEYERS Red & Black w-m 2
croc. Chps & 2 Prods {P&P £3).. — .
BLACK 'EVER READY" CASES for AVOs. unused

. E20 P&P €4

CS1100 Dual Trace 100MHz Delay Sweep.. £700 | OTHER SWITCHEO MOOE PSU available, please
CS1065 3 Trace 60MHz Oelay Sweep ... . £550 | enquire.

MULT'METERS MARCONI AF POWER METER TFBO3A 20Hz-35kHz.
AVOS CompleiEWHITBAlIENEs 8 Ueath. smiFrom E45mpy oo 10W. With Meauak(PEE£7).._ . ONLY £35

MARCON! RF POWER METER TF1152A/1
DC - B00MHz. 0.5 to 25 Watts 50 Ohm. With Manual
IPEPED) . .......ONLY £45
MARCDNI ATTENUATOR TF2IB2 0C 1MHz 600
m, 0-111dB in 0.1dB steps {p&p £7)......... €35
HATFIELD ATTENUATOR OC 250MH1 50 ohm 0-
100dB (p&p £4).... . £60

LABGEAR CROSSHATCH GENERATOR CM6038 0B
CmsshalchlGley scale/blank raster. mains 0 Bal!el!
{P&P £3). .Unused £18 Used £Y:

LABGEAR Coluur Bar Generator KG1 8 Test Patterns IP&P
il _ONLY £40 each

ISOLATING TRANSFORMERS
240V INPUT

240V ow1 S00VA £15 (p&p £5); 100VA £6 (p&p £3); 24V oul
SOOVA £6 (p&p £51; 200VA £4(pBip £4}

STEPPING MOTORS
Type 1. 200 Steps per rev 4 Phase {5 wire) 12/24V. Torque
250z wnch, will run on 5V with reduced torque ... £15 ea.
Type 2. 612 Steps per rev. 3 pnase 12¢24V {will work on
Do £750

£2eaboff
Type 3. NORTH AMERICAN PN!LIPS 24 Steps pev rev
4 wire 5V 3.3 Amps 0-250rpm 0-200 P!
Type 4. 200 Steps per rev. 120V {3 wuei quue 25 oz

inch fdea.
Type 7. WARNER 24 Steps per rev, 3 Phase (6 wire), 28V,
Holding Torque 4502 inch. fSea

NEW EQUIPMENT

HAMEG DSCILLOSCOPE 604 Dual irace 50MH: Delay

Sweep Component Testes & 2 Probes

HAMEG OSCILLOSCOPE 203.6 Dual Trace 20MHz.

Companent Tester & 2 Probes . 314
All Other Modets Available

BLACK STAR FREQUENCV COUNTERS P&P [4
Meteor 100 - 100M

Meteor 600 SCl)Mﬂz .(125
Meteor 1000 -~ YGHZ. ..o £17%
BLACK STAR_JUPITOR 500 FUNCTION GENERATOR
Sine’Square/ Trangle. 0. 1Hz 500kHz, P&P £4 ... ..£110
BLACK STAR ORION. PAL TV/VIDEG COLOUR
PAYTERN GENERATOR .

HUNG CHANG DMM 7030 3% digit. Hand held 28
ranges including 10 Amp AC/DC 0.1%, Complete wih

batteries & leads PBP £4 .£39.50
AS ABOVE. DMM 6010.0.25% . £33.50
CARRYING CASE FOR ABOVE. 63 ench

OSCILLOSCOPES PRQBES. Swiched #1. 10
P&P £3.. ftH

Used equipment - with 30 days guarantee Manuails supplied if possible.
This is a VERY SMALL SAMPLE OF STOCK. SAE or Telephone for Lists. Please check availability betore
ordering, CARRIAGE all unnis £16 VAT to be aoded to Toral of Goods & Carriage.

. i

STEWART OF READING
110 WYKEHAM ROAD, READING, BERKS RG6 1PL
Tel: 0734 68041 (Fax 351696) Callers welcome 9a.m.—5.30p.m. Mon-Fri (8p.m. Thurs)-

.
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IN THE
Cirkit cATALOGUE

RETTLIL
AN

§
0

TN

it

9V

il

PR
i

il
: fﬁ.’/‘” ‘

{f

ALY
i

i\“@\m
1y
oy
14

)

iy

Discount vouchers, competition, free gift and,
of course, the latest new products.
Available at your newsagent or direct from
Cirkit at the address below.

PRlCE £1 30

Cirkit Distribution Ltd.

Park Lane, Broxbourne, Herts EN10 7NQ
Telephone (0992) 444111 Telex: 22478
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h...Beeb...Beeb...Beeb...Be

... Analogue. .. ECG Interface. .. Digital . ..

was involved in monitoring a human heart-
beat via the electrical signals in the body. In
this month’s article we will consider a simple
amplifier and trigger circuit that can detect
the electrical activity in the body, and provide
both analogue and digital outputs that can be
used to drive the BBC computer. In this
respect the present design is very much like
the optical detector described in a previous
Beeb Micro article, (September 1988) and it
should operate with the same software (which
was provided last month).

An important difference is that the present
design does involve direct electrical contact
with the *“patient”. As the BBC micro is
mains powered, the interface described here
must NOT be directly connected to the
computer. For safety reasons it is absolutely
essential to have some form of isolation
circuit between the output of the interface
and the input of the computer. This is
something we will consider in more detail
later in this article.

IN LAST month’s article we looked at what

Detector Circuit

The full circuit diagram of the ECG
(electrocardiograph) Interface is shown in
Fig. 1. This closely foliows the general
scheme of things described last month.

At the input of the unit there is a
simple C—R network that prevents d.c.
signals from being coupled into the amplifier.

Due to the fairly high gain of the input stage-

this is important, as quite small d.c. input

levels could seriously upset the biasing of the
circuit.

Apart from the two differential inputs
(inputs one and three) there is also an
“earth” input (input two). This is apparently
needed for some electrode arrangements, but
I obtained some quite good results without
using this input. Anyway, it is there if it
should be needed. The circuit is powered
from a single 9V battery, and so the mid-
supply earth rail is provided by a potential
divider made up of resistors R1, R2 and
capacitor C2.

The differential amplifier has separate
preamplifiers for each input. These are based
on dual operational amplifier IC1, and both
stages are non- inverting amplifiers having a
voltage gain of a little over 34dB (50 times).

There are a couple of unusual aspects to
these stages, one of which is the severe top-
cut filtering provided by capacitors C6 and
C7. Here we are only interested in very low
frequency signals in the so-called “infra-
audio” range, and this filtering does not
significantly affect the main input signal.

It does, however, strongly attenuate any
mains “hum” or other electrical noise picked
up in the input wiring or in the body of the
patient. There is almost certain to be a large
amount of this noise to contend with, and the
noise is in fact almost certain to be many
times stronger than the main signal!

The other unusual feature is that the nega-
tive feedback networks do not have separate
resistors going to the earth rail. Instead, there

Fig. 1. The circuit diagram for the ECG Interface

is a single resistor (R7) wired between the
two amplifiers.

This again helps to avoid problems with
any noise on the input signal. The noise will
be in-phase whereas the wanted signal will be
out-of-phase at the two inputs.

Resistor R7 acts as part of the negative
feedback network with anti-phase input
signals, but it has no significant effect with in-
phase input signals, giving only about unity
voltage gain through the input stages. This
ensures good attenuation of noise on the
input signal.

IC2 acts as a conventional differential
amplifier. It has a voltage gain of about 26dB
(20 times) and the inclusion of capacitor C10
provides further lowpass filtering.

The output voltage range of IC2 is too high
for the analgoue inputs of the BBC
computer, but the preset potentiometer VR1
can be used to attenuate the output signal so
that it is brought within the required 0 to 1.8V
range. If it is found that the output voltage is
always well above 0 volts, even on negative
signal peaks, reducing the value of resistor
R2 to about 1.5k should effect an
improvement.

IC3 acts as a simple trigger circuit having a
substantial amount of hysteresis provided by
resistor R15. The output of IC3 is used to
drive the l.e.d. at the input of the Opto-
Isolator Circuit (Fig. 2) by way of current
limiting resistor R16.

The current consumption of the circuit is
about seven milliamps. Of course, this MUST
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COMPONENTS

ECG INTERFACE

Resistors
R1, R2 2k2 (2 off)
R3, R4
RS, R6 1M5 (4 off)
R7,R15 100k (2 off)
R8, R9 5M6 (2 off)
R10, R11,
R14 47k (3 off)
R12, R13 10M (2 offy
R16 1k
All 0.6W 1% metal film
Potentiometer
VR1 10k skeleton preset
Capacitors
C1,C2 100y elec. 16V

C3,C4 220n poly layer

C5 4u7 elec. 16V

Ce, C7 3n3 poly layer

Cs8, C9 2u2 elec. 16V

C10 4n7 poly layer
Semiconductors

IC1 CA3240E

IC2 CA3140E

IC3 CA3130E

Miscellaneous

Circuit board, stripboard or
p.c.b.; single-pole changeover
switch  (On/Off); Input/Output

sockets to suit; 9V battery and con-
nectors; case; wire, solder and suit-
able materials for electrodes, see
text.

DIGITAL ISOLATION
CIRCUIT
Resistors
R17 100
R18 12k
R19 470
All0.6W 1% a
metal film See page 660

Semiconductors
TR1 BC547 npn silicon
IC4 TIL111 opto-

isolator
Miscellaneous
Circuit board, stripboard or

p.c.b.; connecting wire; solder; etc.

Approx. cost
Guidance Only

£14

oouT

y IC4

R160-——=g 1/ 111
8cs547
FROM
ECG 2
INTERFACE
i ov

Fig. 2: The Digital Isolation circuit diagram

be provided by a battery, and not from the
computer or a mains power supply.

isolation

Whichever output of the unit you use, it
must be connected to the analogue port of the
computer via an isolation circuit. If you
utilize both outputs, then two different
isolation circuits will be required.

In practice this means using some form of
opto-isolator based circuit. The digital signal
is the one that is most easily dealt with, and
the low frequency of the interface’s output
signal means that there is no need for an
expensive high speed device.

Opto-isolation is very simple in principle,
and it relies on the light output of (usually) an
infra-red l.e.d. being directed towards some
form of photo-sensitive device. A variety of
photocells are used in opto-isolators, but a
photo-transistor is the most common type.

The photo device is shielded from external
light sources, and it is, therefore, turned on
and off in sympathy with the l.e.d. or other
internal light source. I suppose that strictly
speaking the device is not turned on, and what
is really happening is that it exhibits a very
high leakage level. The effect is very much the
same as if it was biased into conduction in the
normal way though.

This will indeed happen, but non-linearity
through the device gives less than ideal
results. In fact severe distortion is likely to
occur.

There are some quite complex ways around
the problem, and these mostly provide a very
high degree of linearity. They usually involve
some form of modulated pulse signal.

For the present application the very simple
method used in the circuit of Fig. 3 will
suffice. This relies on the use of negative
feedback rather than some form of pulse
modulation.

A unity voltage gain buffer amplifier, ICS,
is used to drive two opto-isolators (IC6 and
IC7). IC6 is included in the feedback loop so
that there is unity voltage gain from the input
at pin 3 of ICS to pin 4 of IC6. The feedback
takes care of any voltage offsets or non-
linearity through IC6 so that there are only
very low levels of distortion through the
circuit.

There is no isolation between the input of
the circuit and IC6 pin 4 though. However,
there is isolation between the input of the
circuit and pin 4 of IC7. Provided IC6 and
IC7 have perfectly matched characteristics
there will also be excellent linearity and unity
voltage gain from the input to the output of
the circuit.

(+9v
R20 vR2
1% Lk?
o +9v )
] [!_ L
INPUT 3 N
1 1cs ]
MONITOR 248 IC6 17
3 I 1 o
= T0
>ANALOGUE
PORT
3 o CHO
R22 R23
10k 10k
N
\DV& A.GOO )
(EETEesE)
L .

Fig. 3. The Analogue Isolation circuit diagram

Digital Isolator

The circuit for a simple opto-isolator
circuit, that can handle the digital output of
the ECG Interface, is shown in Fig. 2. IC4 is
the opto-isolator, and this is a type which has
an infra-red l.e.d. driving a photo-transistor.
The efficiency of the TIL111 is not very high,
which is something it has in common with
other low cost types.

This is not a major drawback though, since
an external switching transistor is all that is
needed in order to provide a suitably high
ratio of input current to output current. This
is the purpose of common emitter amplifier
TR1. Less than a milliamp is sufficient to
reliably operate the circuit.

The output of the unit should be able to
drive any digital input, including those on the
analogue port of the BBC machines. There is
an inversion of the signal through the unit,
but this is of no consequence in the current
application.

Analogue Isolator

Providing isolation for analogue signals is a
bit more difficult. An opto-isolator is not a
switching device, and on the face of it a vari-
able signal level on the input side will produce
a varying signal on the output side.

Everyday Electronics, November 1988

COMPONENTS

ANALOGUE ISOLATION
CIRCUIT

Resistors

R20 1k

R21 2k2

R22, R23 10k (2 off)
All 0.25W 1% metal film

Potentiometer
VR2 4k7 skeleton preset

Semiconductors

IC5 CA3140E

IC6,1C7 TIL111 opto isolator

(2 off)

Miscellaneous

Circuit board, stripboard or
p.c.b.; Input/Output sockets to suit;
connecting wire; solder; etc.

"Approx. cost
Guidance only

£5

659



In practice it is not possible to obtain
perfectly matched opto-isolators. Preset VR2
can be adjusted to compensate for moderate
differences in the efficiencies of the two
isolators so that approximately unity voltage
gain is obtained, but a certain amount of dis-
tortion will have to be tolerated.

In the present application the distortion
should not be unacceptably high unless the
two opto-isolators are very poorly matched.
If this should be the case then the best
solution is to obtain another TIL111 opto-iso-
lator which should then be a reasonable
match for one of the existing components. On
trying a number of TIL111’s in this circuit I
found that any two gave usable results, and it
is unlikely that you will obtain two devices
that are so poorly matched as to be unusable.

In Use

For initial testing it is probably best to use
the simple test circuit provided in the
September 88 BEEB Micro article, or to use
some other method of monitoring the digital
output of the unit. At one time suitable elec-
trodes (complete with conductive jelly) were
available from one of the larger component
retailers, but they would seem to be no longer
available from this source.

It seems to be possible to obtain quite good

results using improvised electrodes. I cut a
sheet of kitchen paper in half, folded up the
two halves until they were each about 30 by
50 millimetres, and then soaked them in a
strong solution of ordinary table salt. A
crocodile clip is an easy way of making an
electrical contact to each electrode, and it can
also be used to prevent the paper from
unfolding itself.

Reasonable results were obtained by
simply holding one electrode in each hand.
However, a consistent contact with the
“patient’s” skin is important if noise is to be
minimised, and to this end it is better if the
electrodes are taped in place (ordinary
sticking plaster will suffice).

The electrodes do not have to be placed
one on each hand, and anywhere on opposite
sides of the body will probably give an input
signal, although not necessarily a particularly
good one. Try fitting an electrode on each
thigh. This should give quite a strong signal.

Do not worry if the number of pulses from
the digital output seems to be rather high.
The waveform of the input signal can be such
that two output pulses are produced per
heartbeat.

The unit should work with the software
provided in last month’s article, provided the
unit is connected to the analgue port using the

same method that was suggested for the
optical sensor. Of course, slight modification
will be required to the program if the problem
with double output pulses is experienced.

Unlike the optical monitor, this version can
be used with the “‘patient” keeping less than
completely still. A consistent contact
between the “patient’s” skin and the electro-
des is important though, and it is essential
that the electrodes are securely taped in
place. Provided the electrodes are held in
place suitably firmly, the unit should work
even with the “patient” running on the spot,
or something of this nature.

2

Non-BEEB Owners

Non-BBC computer owners should note
that the unit is not only suitable for computer
use. The output of IC3 could be used to drive
a panel l.e.d. which would flash on and off in
sympathy with the “patient’s” heartbeat. The
analogue output could be used to drive an
oscilloscope (but the isolation circuit MUST
be included in the likely event that the oscillo-
scope is mains powered).

The unit has no serious purpose, but itis an
extremely interesting circuit to try out, espe-
cially in view of its minimal cost. 0

SHOP
TALK

Stock Clearance

We have just received news of a big
stock clearance sale which, at first glance,
will enable constructors to buy many
semiconductor devices at less than half
price.

With a no minimum order value,
Omoga Electronics are currently advertis-
ing the CMOS 4000 and 7000 series of
i.c.s at almost "“buy-in" prices. They are
also listing voltage regulator, transistors
and linear i.c.s at very competitive rates.

For further details see the Omega ad-
vertisement on page 684 or phone them
on 01 965 5748 for a copy of their listing.
Stocks are limited and all items are sub-
ject to stock availability.

CONSTRUCTIONAL
PROJECTS
Doorbell Delay
The only component that may cause
constructors concern when building the
Doorbell Delay is the miniature relay.
This is a p.c.b. mounting type and the one
used in the prototype was an Omron 5V
i.c. type, code G2U-182P-M. Although the
circuit only shows one set of contacts,
this device has two sets of changeover
coptacts.
rovided it has a low coil resistance,
other relays may be used in this circuit
but the pinning arrangement may vary
and it may be necessary to “‘hard wire’’ it
to the circuit board. The rating of the
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relay contacts will, of course, depend on
the final set-up, i.e. audio or visual
switching. The small printed circuit board
is available from the EE PCB Service,
code EE616.

Rear Screen One-Shot

It is vitally important that the relay
selected for the Rear Screen One-Shot be
rated as specified, or even greater. Cer-
tainly, the switching contacts should be
rated at least 16A minimum.

The relay used in the prototype model
was a miniature type especially suitable
for automobile applications and was pur-
chased from Maplin. It can switch 16A at
12V d.c. and is coded YX99H (12V 16A
relay).

It is also important to use only the cor-
rectly rated auto-type wires and connec-
tors where specified. Prior to mounting
and wiring the “‘one-shot” in the car the
car battery MUST be disconnected. When
installed the final wiring should be
double-checked BEFORE reconnecting
the car battery.

Seashell Sea Synthesiser

Althogh the component count for the
Seashell Sea Synthesiser is fairly large,
nearly all the devices are common off-
the-shelf items and should not present
any buying difficulties.

The one exception could be the dual
operational amplifier i.c. type 1458C.
Checking through our collection of com-

ponents catalogues, we found that this
device appears in very few and could
cause local sourcing problems. Also, it is
only listed in the Marco Trading and Elec-
trovalue current advertisements.

Further investigations have revealed
that some advertisers list it under their
LM range and other component suppliers
put it under their MC stock listing.

Micro Alarm

The warning device called for in the
designer’'s Micro Alarm model is a RS
Components type (no. RS249 794) and
was purchased through Electromail (&
0536 204555), their mail order operation.
The circuit arrangement is fairly basic and
it is quite likely that practically all the low
voltage buzzer/sirens stocked by adver-
tisers will work in this set-up.

The micro connectors and the rest of
the components are standard devices and
should be readily available from most
suppliers. The p.c.b. may be purchased
from the EE PCB Service, code EE621 (see
page 678).

Infra-Red Object Counter

The infra-red diodes and photo diode
specified for the Infra-Red Object Counter
are now stocked by most of our compo-
nent suppliers. The dual 7-segment, com-
mon cathode display is also now widely
stocked and should not cause buying
problems.

The three printed circuit boards for this
project may be purchased seperately or
as a set through the EE PCB Service,
codes EE622, 623, and 624. The set cost
£9.28, see page 678 for details.

Introducing Digital Electronics

Last month, in the Introductory Booklet,
we listed the components required for the
first six installments for the Introducing
Digital Electronics C & G Certificate
Course. Several of our advertisers are
now making up kits for this important
new series and readers are invited to
peruse the advertising pages for local
suppliers.

We cannot foresee any component
buying problems for the simple ECG
Monitor Interface—the subject of this
months BBC Micro instaliment.
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8052-BASIC
MICROCONTROLLER

FEATURES INCLUDE
% Powerful Enhanced Basic
Interpreter.

On Board EPROM
Programmer.
Program Development 8
from a VDU. e
32K Bytes of CMOS
Static RAM.

Two RS232 Ports. :
32K bytes of CMOS EPROM
{expandable to 56K Bytes).
Single Unregulated Supply Requirements.
Small Physical Size (80 by 100mm).
Expansion with range of Compatible Circuit Boards. Un NEW

%% %% * * »

L)
o Voo
PRICES - Ny
All prices exclude VAT,

* KIT including all components,
full instructions and
operating manual —£129.

* MANUFACTURED
and fully tested circuit board —£229.

* Packaging and Postage
FREE (UK only) EUROPE £5.00
ELSEWHERE £10.00 (Customs & Excise extra)

E" Tl@ﬂH electronics Itd N

MONIFIETH BUSINESS CENTRE DUNDEE DD5 4PJ

Tel 0382 534944

00000000000000000000000000000000 .

PROFESSIONAL

SURVEILLANCE :

EQUIPMENT KITS D

Micro-minlature VHF tranamitier. The smallest kit on the market mgnurlr\?
incredible 1?mm x 17mm including on-board mic. Sup.v nnlmve ully
tuneable over FM band, 9V operation with range up to 1000m ...

High power version of the MTX with on-board PA llage provldh\g 250mW ol RF
Meaaures just 20mm x 40mm, power
and stability. Fully tuneable over FM band. Rlngn over 3000m can be
a1 emmpeama iS5 .. C12.98

Voice-activatad transmitter. V.rl.blc unllllvlly Mggev ievel switches
tranamitter on when sounds are detected Stays on for time delsy varlable
betwaen 1-20 sec. Fully lunsable outpul covers all FM band. Very sensitive and
low atandby current through CMOS clrcumy 9V operation, range up to 1000m.
Measures J0mm x 40mm c18.98

Sub-carrier scrambled transmitter. Audio is double modulated providing very
secure An: ised listener will not be sble to damodulate
signal without DSX900 Eccodcr unit. Varisble modulation on-board. Fully
tuneable output covering FM band. 9V operation, range up 1o 1000m. Measures
L T T e e P T e e e e e S £18.98
Decoder unit for CTX900. C to output of i to
descrambie signal trom CTX800. Monitor uaing small speaker or hesdphones.
Varisble decode frequency on-board lor best resolution. 9-12V opauuon
Meassures 35mm x S0mm

Micro size tejephone transmitier. Connects onto line st any poln( and requires
no batteries. Clearly transmits both sides of conversstions on both incoming

and calls. L by phone users Fully tunesble output
covorlng ) FM band. Reange up to 1000m. Measuras Just 20mm x 20mm ........... £8.93

Micro size g unit. C onto iine st any point and
connects into ANY normal cassette recorder, standard or micro having MIC and
REM socketa. Roquuu no batteries. Switches racorder on silently when phone
is used for calis, i off when phone raplaced.
Cilearly records both ;Idel of convennlonl Undatectable by phone users.
Measures 10mm x I5Smm €10.98

RF Bug Detector/Locstor. Wide band input circultry detects presence of RF
tieid and triggers tiashing LED and piezo bieeper. Variable sensitwity enables
source of transmission to be pinpointed to within 8 Inches. Max y whi

® MTX

8 VT800

8 VOX78

® CTX900

= DSX900

a TLX700

8 ATR2

8 XMLS0O

STAN WILLETTS

37 HIGH ST, WEST BROMWICH,

WEST MIDLANDS B70 6PB
Tel: 021-553 0186

GRUNDIG INFRA-RED
REMOTE-CONTROL
SYSTEM VIF-K1 (13 function),
consists of transmitter TPV
355 and VIF-E1 receivers,
suitable for use with
GRUNDIG 2x4 SUPER
Video. Brand new and boxed,
complete with battery, £4.99
p&p £2.00.

VIF-E1 receivers in boxes of
10, £9.99 p&p £4.

= —

GRUNDIG 2x4 video heads complete \;vith head
assembly, £24 p&p £4. Complete power pack, £19.99
pé&p £4.00.

2x4 SUPER PANELS = DFT — SERVO VIDEO —
CROMA — STERITON, Meter-board, Modulator and
Tuner, £5.99 p&p £1.00.

GRUNDIG REMOTE-CONTROL, £2.99 p&p £1.00.

V2000 VIDEO TAPES, “MEMOREX"’, brand new and
boxed; VCC360, £6.99; VCC480, £7.99.

VHS VIDEO TAPES:
“VIDEOLAB” PREMIUM
QUALITY brand, which we
recommend and guarantee,
one for one exchange, £1.99
p&p £1.00.

TDK, SCOTCH, FUJI, £2.99;
MEMOREX, £2.69.

VIDEO HEAD CASSETTE
CLEANERS

£1.99, with full instructions.
VHS or BETA, p&p £1.00.

VIDEO HEAD CASSETTE
DEMAGNATISER
Electronic circuit, LED
indication degausses one
second.

£799 p&p £1.00.

VIDEO RECORDER, SONY C5 =g
AND C7 SANYO,, etc, perfect
working order, £39.99 (caller only).

THERMOMETER-
COMPASS AND CLOCK
(detachable), brand new.
4 £1.99 p&p 75p.

detect MTX or similar transmitter at around 15-20 feet. SV operation. Meuuvol
S55mm x 55mm. £21.98

All hits come tully with 1 and setting-up Instructions. high qualiity
fibregisss PCB and sil y fo iplete the moduie. All prices 8re inclusive but
plesse add ['1.50 to cover PAP. Orders over £30.00 post irae. Plosse state requirementa ciearly and
enciose cheque or PO to cover.
Phone orders on ACCESS or AMEX accepted. Tel: 0627 714476
NOTE: it is illegal to operate a transmitter in the UK without a licence
Send 9x4 SAE for full catalogue of these and other surveillance kits

SUMA DESIGNS (Dept. EE), THE WORKSHOPS, 95 MAIN ROAD
BAXTERLEY, Nr ATHERSTINE, WARKS CV9 2LE. TEL. 0827 714476 m

| 00ODDDO00000000000000000000000000 .
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FREQUENCY TRANSLATOR
8 Channel UHF and tunable
mains voltage, used but in
working order, £4.99 p&p
£5.00.

PLEASE NOTE WE ARE INTERESTED IN

PURCHASING ALL TYPES OF EQUIPMENT
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Constructional Project

MICRO

ALARM

JOHN LEWIS

Protect your valuable microcomputer with
this inexpensive, easy to build alarm.

ICROS are now very popular in

schools, offices and homes. When

used in a classroom or office there
are obviously occasions when the micro will
be left unattended and extremely vulnerable
to sneak thieves. At home, when the owner is
out, some kind of alarm system specifically
for the micro will provide peace of mind.
After video recorders, home micros are an
obvious target for thieves.

According to psychologists, the average
thief entering a house is in a tense and
anxious state. The main purpose of an alarm
system is to increase the level of panic in the
opportunist thief to such an extent that he
abandons his loot and beats a hasty retreat.

This alarm system is placed inside the
micro where it is inaccessible unless the lid is
removed. Obviously this will take time which
the average thief will feel he does not have.
The alarm is triggered by disconnecting a jack
plug from a firmly attached socket on the
computer trolley. Replacement of the plug is
necessary before the alarm can be reset by
also reconnecting the micro to the mains
supply and switching on. The micro,
therefore, cannot be removed from its
normal position without triggering the alarm.

CIRCUIT DESCRIPTION

When SK1 and SK2 are linked (Fig. 1), the
input pins of gate 2 (IC1) are held at logic 0.
Gates 3 and 4 form a SET-RESET bistable,
the output of which (pin 11) is normally at
logic 0. Transistor TR1 is off and, therefore,
alarm WD1 is also off, this is true whether the
power supply of the micro is on or off.

If the wire joining SK1 and SK2 is broken
or pulled out, the input pins of gate 2 rise to
logic 1. The input to the SET-RESET
bistable on pin 13 goes to logic 0 making its
output switch to logic 1. Current flows
through R3 into the base of TR1 turning it on
and producing a loud noise from WD1. The
alarm will remain on even when SK1 and SK2
are once again joined.

Provided SK1 and SK2 are joined, a pulse
on pin 8 of gate 4 may be used to reset the
SET-RESET bistable which will turn off the
alarm. The reset pulse is generated by turning
off the power to the micro at its main switch
and then turning it back on again.

The +5 volt micro power supply is
connected to the inputs of gate 7 through C2
and R6 which form a differentiating circuit.
The rising voltage of the power supply as it is
turned on produces a positive going pulse on

Fig. 1. Circuit diagram of the Micro Alarm.

COMPONENTS

Resistors
R1, R2, R4,
R5,R6 1M (5 off)
R3 10k

All 0.25W carbon+ 10%

See page 660

Capacitors
Cc1 10u elect. 16V
C2,C3 0u1 disc ceramic (2 off)

Semiconductors
D1 1N4001 silicon diode
TR1  BC109 n.p.n. silicon
transistor

IC1, IC2 4011 quad 2 input
CMOS NAND gate (2 off)

Miscellaneous

WD1 p.c.b. mounting audible warn-
ing device (RS 249 794); 14 pind.i.l.
sockets (2 off); printed circuit
board, available from the EE PCB
Service code EE621; 2.5mm jack
plugs (2 off); 2.5mm jack sockets (2
off); 1 metre screened lead; plastic
box approx. 90x60X25mm; micro
disc drive power connector (see
text); PP3 battery clips; PP3 alkaline

o £8 50

Approx. cost
Guidance anly

g ' D1 +3v
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SK2

(9—»-{- 9V SUPPLY

B o o
{ MICRO
? ® OV |POWER SUPPLY |

SK3

OV SUPPLY

Fig. 2. P.C.B. layout and wiring diagram.

the inputs to gate 7. A brief logic 0 pulse
appears on the output of gate 7 and, after
passing through gates 6 and 5, resets the SET-
RESET bistable. To ensure that the alarm is
not set off when the 9 volt supply is
connected, pin 13 of gate 6 has R4 and Cl
connected to it to generate an automatic reset
pulse. The circuit takes virtually no current
from the micro’s power supply.

Gates 1 and 8 are spare and so have their
inputs connected through resistors R1and R5
to the positive power supply rail. This ensures
that the power consumption of the circuit is
virtually zero provided that the alarm has not
been triggered, thus giving long battery life in
normal use. Diode D1 protects the circuit in
the event of the battery being wrongly
connected. Capacitor C3 decouples the
power rail and removes any spikes.

CONSTRUCTION

The circuit may be constructed most easily
on a printed circuit board, the layout of which
is shown in Fig. 2. The resistors may be
mounted first on the board followed by the
capacitors, diode and transistor. Notice that
Cl1 is an electrolytic type and must be inserted
with the correct polarity. The audible
warning device specified must also be
connected the correct way around. Sockets
are recommended for IC1 and IC2 which are
CMOS types. As a result, it is essential that
suitable precautions are taken to prevent
damage from static electricity.

Socket SK1 (Fig. 3) is a short circuited
2.5mm jack socket which must be securely fit-
ted at a suitable location on the computer
desk. SK2 should be mounted on the rear of
the micro in a convenient position. If you do
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Fig. 3. Interconnections for the Micro
Alarm.

not fancy the idea of boring a small hole in the
rear of your micro then it would be possible to
use a floating jack socket on a short length of
lead through a ventilation slot. The two jack
sockets are joined by a suitable length of
screened lead fitted with 2.5mm jack plugs at
each end. When moving the micro
legitimately from one place to another, it is
necessary to insert a short circuited 2.5m jack
plug into SK2.

CONNECTIONS

Socket SK3 is used to connect the alarm
circuit to the +5 volt and 0 volt lines of the
micro. On the BBC Micro this can be the
standard disc drive power connector (as
shown in Fig. 3). On most micros 5V power
lines can also be found on the user port etc.
and some constructors may find these other
outlets more convenient. Great care must be
taken, however, to prevent any damage to
the micro and also not to invalidate the manu-
facturer’s warranty.

The circuit must be mounted in a plastic
box with small holes to allow the maximum
amount of sound to be emitted. There is
room in most micros for the specified size of
box. In the BBC Micro it can sit on top of the
circuit board or it could be stuck on the
underside of the lid with double sided sticky
tape. Obviously there must be no metal parts
of the box which could come into contact with
the micro circuit board. ]




ACTHYUA Y]

NG T2

byiRobertiEentold

IXING controls, sockets, etc. on to the
Fcase of a project seems like a very
straightforward task, and | suppose thatin
most respects there is little that can go
wrong when carrying out this part of pro-
ject construction. On the other hand, there
are a few points which should be borne in
mind when dealing with this aspect of
construction.

GENTLY DOES IT

Perhaps the most important point to
remember is that electronic components
are not, in the main, particularly tough.
People who are experienced in something
like car servicing tend to tighten
everything just as tight as they can. When
this approach is app’led to electronics itis
usually disastrous!

It seems to be increasingly common for
switches, potentiometers, etc. to have
plastic mounting bushes. While the
plastic used in the construction of these
components is very tough, it does not
seem to equal steel in this respect. The
mounting nuts can be screwed down
quite tightly, and can certainly be
tightened sufficiently to hold the compo-
nents firmly in place. If you really give it
everything you have got, the chances are
that the screw-thread will be sheared
rather than the component being fixed
more firmly in position.

It is not only components with plastic
mounting bushes where you need to exer-
cise a certain amount of care. | have found
that some sub-miniature switches (es pe-
cially the smallest size of toggle switch)
are easily damaged. The problem here is
presumably one of making something as
small as that, really tough at an affordable
price. Anyway, with these it is best to
tighten the mounting nut no more than is
absolutely necessary in order to keep the
component securely in place. Overtigh-
tening can in some cases result in the
front part of the switch snapping away
from the main body of the component.

If this should happen, then the
component is a compiete write-off. If a
screw-thread shears you may find that the
component can still be fixed in place with
the help of some adhesive on its
mounting nut and bush. An epoxy resin
type or some other high quality gap-filling
adhesive is required. This should hold the
component in place, but if you ever need
to remove it again this could prove to be
very difficult.

LOCATING LUG

On virtually all potentiometers, plus a
few other front panel mounting compo-
nents, you will find a focating lug (Fig. 1).
The idea here is to have a hole for this lug
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LOCATING

‘// LUG

Fig. 1. Locating lug on a potentio-
meter.

in the panel on which the potentiometer is
mounted. This helps to resist any
tendency for the component to rotate
when its control knob is adjusted, and
helps to make construction just that bit
tougher and more reliable.

This lug is something that works better
in ready-made equipment than it does in
most home constructor designs. With the
former it is normal to have a main panel
on which the controls are mounted, and
then a dummy panel fitted over this, as in
Fig. 2. This dummy panel hides the
mounting nuts for the controls, as well as
the holes in the front panel for the locating
lugs.

While it is quite possible to emulate this
method of construciton when building
electronic projects, and | have done so on
a number of occasions, it is not greatly
used in practice. It might be worthwile for
some larger projects, but it is not
generally very practical for the smailer
types.

This method of construction works best
with cases that are designed to have a
dummy panel, but few ready-made cases
fall into this category. There is a useful
variation on this technique where the con-
trols are fitted on some form of mounting
bracket which fits just behind the front

DUMMY PANEL CONTROL KNOBS

panel. In effect, the real front panel
becomes the dummy panel, and is devoid
of mounting nuts.

With a large case that gives easy access
to its interior it is usually quite easy to pro-
vide a suitable mounting bracket.
Something as basic as a large “L" shaped
aluminium bracket fixed on the base
panel of the case will usually suffice. With
small cases this system is usually im prac-
tical.

DIRECT MOUNTING

It is more usual to mount components
direct on the front panel of a project, and
to use ‘‘recessed” control knobs that
cover the mounting nuts. These knobs are
not normally very deeply recessed
though, and will only cover the mounting
nut if there is very littlte of the mounting
bush protruding beyond the nut.

This normally necessitates the use of
some form of spacer to reduce the
penetration of the mounting bush
through the front panel. In other words,
an extra mounting nut or some washers
must be used over the mounting bush, as
in Fig. 3. The use of an extra mounting nut
is the better method, as it avoids having
any stress on the body.of the component.

When using extra washers, the
mounting bush and body of the
component are pushed apart with
considerable force when the mounting
nut is tightened, and as explained
previously, this can be disastrous with
some miniature controls.

Unfortunately, potentiometers and
many switches are only supplied with a
singie mounting nut, and extra mounting
nuts for com ponents seem to be very diffi-
cult to obtain. In fact i do not know of any
current source of supply. Perhaps we
should ali write and complain to the main
component manufacturers in an attempt
to rectify this situation? In the meantime,
there may be no alternative to using extra
washers.

BUSH SIZES

It is worth pointing out that there are
currently two common bush sizes for
rotary potentiometers and simiiar compo-
nents. Most types now have the metric 10
millimetre diameter threads, but there are
still plenty of components which have the
old 3 inch threads. Mounting nuts for one
type will not fit the other (3% inch is only
about 9.5 millimetres).

With either method of spacing, it is
quite possible that the locating lug will be
left just short of the front panel, so that it
can just be ignored. If it should still reach

_-|
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Fig. 3 (right).
Using two nuts
or extra washers
to mount the

controls.

- Fig. 2 (left).
g Dummy front
panel to hide the
‘ nuts.
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the panel, | would not advise making a
hole for it in the panel. Unless you are
going to use large control knobs, the
knobs will fail to cover over the protruding
locating lugs, giving a rather unsightly
appearance to the finished project.

There is usually no difficulty in using a
pair of pliers to either bend the lugs
sideways and out of the way, or to simply
snap them off. If neither of these methods
are successful, then it should be possible
to file down the lugs slightly.

SPINDLE TRIMMING

The spindles of most controls are very
generous in length, and are often around
50 to 100 mitlimetres long. With the
controls mounted direct on the front panel
of a case it is not normally necessary to
have the spindles more than about 10 mil-
limetres in length.

Even slightly over-length spindles are
undesirable as they prevent the control
knobs from fitting reasonably flush
against the front panel. This could result
in the mounting nuts being left unco-
vered, giving the front panel a rather
scrappy appearance. On the other hand,
you must be careful not to trim spindles
fractionally too short, or you might find
that the control knobs cannot be fixed in
place properly.

The standard advice is to grip the
spindle in a vice when cutting it to length,
do not fit the body of the component in the
vice. The main reason for doing things
this way is that it avoids the risk of damag-
ing the component. Merely gripping the
body of a component in a vice could
potentially cause it serious damage. Then
going on to saw the spindle would put a
further strain on the component. Being
realistic about it, gripping the body of the
component leaves the spindle free to
rotate, making it extremely difficult to saw
through it anyway.

At one time it was not easy to grip the

spindles in a vice, as the spindles were vir-
tually all of the round variety. These seem
to be pretty rare these days, and most
have a “flat” on the spindle. These can be
held securely in the vice without any diffi-
culty.

If you do encounter a component with
an "“all-rounder” spindle, it requires a vice
with “V” cuts in the jaws in order to hold
it really firmly. Without such a vice, grip
the shaft as tightly as you can in an
ordinary vice and proceed very carefully.

CUTTING

Whether the spindle is made from metal
or plastic, it should be easy to cut through
it using a hacksaw or a junior hacksaw. In
the case of the plastic type, these seem to
be made from quite a soft plastic that is
very easily cut. In fact it is possible to cut
through them using large wire clippers, or
any large, heavy duty ‘“‘scissor type’’
cutting tool.

The ideal length for the spindle depends
on the particular control knobs used.
About 8 or 9 millimetres is suitable for
most control knobs. However, if you want
to get the length absolutely perfect for the
knobs you are using, push a spindle as far
into one of the knobs as it will go, and then
mark the spindle at the point where it ent-
ers the knob. The distance from this mark
to the end of the spindle then gives you
the optimum spindle length.

It is worth noting that not all control
knobs have the mounting nut recess.
Unless you are going to use the dummy
panel method of construction it is advisa-
ble to avoid knobs that do not have this
recess, as they provide far less neat
looking results.

FLAT FILING

Most component retailers only supply
knobs that are for standard 0.25 inch or 6
millimetre spindles, and have grubscrew
fixing. Be careful if you buy any “bargain”
control knobs, as these might be for some

non-standard shaft diameter. Cheap
control knobs are often of the push-on
type, and | am not too keen on this type of
knob for home constructor use. Their
advantage is that the lack of any fixing
screw helps to give the project a neater
appearance. Their drawback is that if the
flat on the spindle is a bit too deep the
knobs may be inclined to keep falling off.
If the flat is absent, the knobs will not fit at
all.

Where the flat is absent it is not usually
too difficult to add one using a small flat
file, but getting it just right might be more
difficult. It should ideally be done before
the shaft is cut to length. You can then
hold the component by trapping the end
of the spindle in a vice, and file the flat on
the section of the shaft next to the mount-
ing bush. Comparison with a component
that has a standard flat will help you to
gauge how much to file away. When the
filing has been completed, trim the shaft
to length in the normal way.

This is one of those tasks that seems
perfectly simple and straightforward, but
which can easily go wrong. File away too
little and the knob will probably not fit—
file away too much and it will not stay in
place. It is best to deliberately file away
too little, and to then do some ‘fine
tuning’’ until the knob fits. However, this
"fine tuning’’ must be done after the
spindle has been trimmed to length, and it
is then not very easy to grip the spindle in
the vice and work on it.

You will often have to hold the
component as best you can in one hand,
and gently file away at the shaft using the
filein the other hand. The softness of plas-
tic shafts means that this is not too
difficult or time consuming. With metal
shafts you must take things slowly and
have patience. Do not try to force push-on
knobs onto a spindle. Many of these
knobs are not made from particularly
tough plastics, and could simply split
open.

EECROSSWORD 7

CLUES ACROSS

1and 17 This device keeps colours untainted. (6,6)

17 See1

16 These bands are no longer used in video recorders. (5)

19 The visual result of poor reception. (5)

For fun only—answers on page 673

4 Type of circuit that recovers the G-Y signal. (6) 1 7 3 TR 6 7
9 Adjustment required for a “wobbly” head. (12}
11 Part of the chroma that carries the R-Y information. 8
(7)
12 Viennese oscillator? (4) 9
13 The d.c. resistance. (5) N
18 Method of tuning to increase bandwidth. (7) 10
20 Transmitting authority. (1,1,1)
21 Type of transistor construction. (9) n
22 A conductor, atomic number 50. (3)
23 Current that does not change direction. (1,1)
24 Test generator used to adjust convergence. {3) - =il (]
DOWN 15 16 17
1 Engineers adjustment. (6}
2 Conversion of a.c. tod.c. (13) 18 19 20
3 Get this correct or skew error will occur in a vtr. (7)
5 Code used for digial information. (1.1.1,1.1.)
6 Ability to remain magnetised. (11)
7 Two dimensional plotter. (1,1) 21
8 Type of delay causing phase distortion in LC tuned
circuits. (5)
10 Myriametric waves. (1,1,1)
14 An oscillator using a tapped coil. (7) 22 23 24
15 This ratio is 4:3. (6)
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.o REPORTING

TONY SMITH G4FAI

NEW UK AMATEUR LICENCE
E oM has completed a major review of
the amateur radio licence and a new
licence will be introduced on 1st
January,1989. There are a number of
important changes, the significance of
which will be examined in later columns.
In a new Information Sheet, No. 7 New
Amateur Radio Licences, the DTI high-

lights some of these, namely:
—conformity with the requirements of.
the The European Conference of Postal
and Telecommunications Administra-
tions (CEPT) Recommendation T/R 61-
01, which will enable UK amateurs, and
those from other CEPT countries also’
observing the recommendation, to
operate amateur stations in each
other’s countries under the authority of
their existing licence. (See ""European
Common Licence’” this column, June

1988).

—relaxation of restrictions on
operations by the Radio Amateur
Emergency Network (RAYNET);

—amateur maritime mobile operation
without the need for a separate
licence;

—operation using digital communica-
tions (including packet radio,
although mailbox operation will need
a separate authority);

—relaxation of restrictions on message
handling;

—unattended operation of beacons and
low power devices;

—simplification of identification
requirements when operating;

-log keeping permitted on magnetic
disc or tape;

—operation of radioteletype (RTTY)
equipment on 1850-2000kHz.

NOVICE LICENCE

The two main types of licence will
remain, Class A (all bands) and Class B (all
bands including and above 50MHz). These
will be equivalent to CEPT licence classes
1 and 2 respectively.

Regarding a possible Student or Novice
Licence, the Information Sheet comments
that now the review of the main licence is
completed consideration can be given to
the RSGB’s proposals for a licence cate-
gory that might encourage more people
into amateur radio, "‘without, of course,
allowing any diminution of standards"’.

NEW SYLLABUS

A new City and Guilds of London Radio
Amateur’'s Examination syllabus will be
examined for the first time in May 1989.
For those studying to sit the examination
under the new syllabus, a new edition of
the free DTI booklet, How to become a
radio amateur, can be obtained from:
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Radio Amateur Licensing Unit, Post Office
Counters Ltd., Chetwynd House, Chester-
field, S49 1PF. This contains the full text of
the new licence and a summary of the
examination syllabus.

Students sitting the December 1988
examination will be examined on the old
licence conditions, but are strongly
recommended to carefully review the new
licence once they have taken the
examination. From December, such
candidates can obtain booklet BR 68 from
the Licensing Unit, which contains the full
text of the new licence.

THE VOICE OF THE ANDES

International  broadcasting  station
HCJB, located in Quito, Ecuador, has
some interesting links with amateur radio.
It originally started with a 200 watt
transmitter in 1931 as a missionary station
broadcasting to Ecuador, at a time when
there were only a handful of radio
receivers in the whole of that country! The
day before it was due to go on the air a
valve in the transmitter failed and a 120
mile dash across country was made to
Ecuador’'s only radio amateur, who
loaned the new station a valve from his
own equipment to enable the first
broadcast to take place.

As time went on the station obtained
larger transmitters which covered the
whole of South America. Using an
amateur station, however, Clarence
Jones, who was running HCJB, dis-
covered that with short-waves he could
communicate with the world and thus the
idea of broadcasting HCJB around the
clock to all parts of the globe, was born.

In 1940, a new 10kW short-wave
transmitter came into use on the 25 metre
band. Although reception was better
everywhere, it was noted at night that a
round, ball-like, glow was visible on the
ends of the new rotary beam antenna ele-
ments, which were literally burning away
in the rarefied mountain atmosphere.

NEW ANTENNA DESIGN

Clarence Moore, the engineer who con-
structed the new transmitter, and who
also happened to be a radio- amateur,
studied the problem and eventually
concluded that in this particular location
an antenna element should have no ends
to burn away, but should bend round to
meet each other to form a square-shaped
radiator. An experimental version was
constructed and the corona effect
disappeared.

Because of its shape it became known
as the “quad” antenna and later a
parasitic relector was added to improve
its beaming qualities. This version, known
as the “cubical quad”’, used-at HCJB until
1953, became, and remains to this day a
popular amateur antenna. For his radio
work in Ecuador, the government
honoured Moore with a special amateur
radio call-sign for life—~HC1JB.

X

The low radiation angle of the quad
gives good long-distance (DX} perform-
ance with high gain and a good front-to-
back ratio. With its compact dimensions
compared to other antennas (half the
width of a conventional dipole for the
same frequency) it is relatively easy and
inexpensive to make up as a "homebrew”
project. | have one, for instance, for the
two metre band which measures approxi-
mately 500mm (20 inches) square with the
elements 200mm (9 inches) apart. This is
located in a room at the top of the house
and with just 2 watts of power (in "lift”
conditions). | have worked with this into
parts of Europe over 600 miles away—an
extremely good achievement for such a
small indoor antenna.

HAM RADIO TODAY

On Wednesdays, at 0800 GMT {(on 9610
and 11835kHz) and 2130 GMT (on 15270
and 17790kHz) HCJB’s Ham Radio Today
programme, presented by John Beck,
HC1QH, covers the world of amateur radio
for both amateurs and interested non-
amateurs.

A recent programme | listened to
included an amateur radio news bulletin;
a discussion on how Morse code signals
should be reported over the air; an on-
going series about the propagation of
radio waves; an explanation of the
NCDXF beacon system on the 20m band;
details of amateur radio books available in
the UK; an interview with a member of the
Federal Communications Commission,
discussing amateur radio regulations in
the USA; the pros and cons of buying new
or used equipment; and letters from
listeners. It is a programme well worth
listening to.

ANTENNA LEAFLET

For shortwave listeners, an English pro-
gramme schedule can be obtained from
HCJB, PO Box 691, Quito, Ecuador. They
also have a useful Short Wave Antenna
leaflet which givesinformation onmaking
four different types of receiving antenna,
including a multi-band cubical quad, and
an antenna tuning unit.

As mentioned earlier, HCJB is a
missionary station. It was set up in the
mountains close to the Equator at a time
when conventional radio experts pro-
nounced such a site to be the last place on
earth to establish an effective radio
station. Years later opinion changed and
now HCJB is considered to be sited most
favourably to achieve world-wide cover-
age of its broadcasts. With its background
and purpose, it is not surprising that HCJB
feels there was some special inspiration
when the original decision to locate a sta-
tion at Quito was made. the story of
Clarence Jones and HCJB is told in a fasci-
nating book, Come Up To This Mountain,
by Lois Neely, and published by Tyndale
House Publishers, Wheaton, lllinois.
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¥ spec 208]/0Y, Measures Hr-Fi output power up to 100W

The parts sel consisis of box. PCB and components Tor control PCB - nctudes PCB, componenls meters

and components lor sequence board and full instruchions. §

Lamps not included

your progress day by day.

Breathing 1§ impartant oo How eficiently do you take up oxygen?
How quickly 80 you recover from ‘oxygen dedt after sirenuous actvity?
The S101 wil let you know.

The approved parts sel consists o case. 3 pntad crcuil
Soards. aN components (inciuding 17 ICs. quanz erystal
75 wansisiors resisiors diodes and capaciors). LCD.
swiiches phugs, sockels. electrodes and full mstructons
for construchon and use

PARTS SET £33.80 + VAT
Rl D Soma pars e avadable separaten Ciease send SAE 'or kals o
Stereo power meter £7.20 - var SAE + £2 100 i3 CoCultS CONSILCHOn Qe 2nd I DI (e with oarls 3411

Some parts are available separalely. Please send SAE for lists. or
SAE +£1 for hsts Grcud, consiruchon details and further nformabon
(free wih parts sei|

THE DREAM _
MACHINE == srecaun - AMPLIFIER

FEATURED INET! | | FEATURED IN PE
DECEMBER 1987 (@S @ JULY 1988

A.J. Armstrong's exciting
new audio amplifier ,
module is here ot last] —
Delivering a cool 75W {conservatively rated - you'li get
nearer 100W), this MOSFET design embodies the finest
mimmalis| design fechniques, resulling in a clean,
uncluttered circuit in which every component makes a
precisely defined contribution to the overall sound
You can read all about it in the July issue ol PE, but why
bother with words when your ears will telt you so much
more?
Pants set includes top grade PCB and all components.
SPECIAL INTRODUCTORY PRICE FOR FULLY
UPGRADED MODULES.
SINGLE PARTS SET £14.90 + VAT
STEREO PAIR £25.90 + AT
Please send SAE » £1 for dala and crcuts {Iree wih pans set), ncudng
Giagrams 1or matcteng pre-amp and power supply This ampiber wik not
De av alabie oM yOuS 3Bl B0 SUOPbeX ~ e DroduCe the only designer
ADOrOVH0 PANS 16t

BIO-
FEEDBACK

Adjust the controls t0 sull your mood and let the gentie.
Telaxing sound dritt over you. Al first you might hear sot ram,
sea surt. or the wind through distant trees. Aimost hypnofic.
the sound draws you irresistably into a peacetul, refreshing
sieep
For many, the thoughl of waking refreshed and alert from
perhaps the first truty restiut sieep in years Is excrting enough
in itselt. For more adventurous souls there are strange and
mysterious dream experiences waiting Take lucid dreams,
for instance Imagine besng in control of your dreams and able
to change them at will 1o acl out your wishes and fantasies.
With the Dream Machine it s easy'
The approved parts set consists of PCB, all components,
controls, loudspeaker, knobs. 1amp, fusehoiders. fuse, mains.
power supply, prestige case and full insiructions + VAT
ONLY WHILE

PARTS SET £16.50 + VAT STOCKS LAST

ERAPHICS DISPLBY @ﬁﬁE

These beautitl dot matyi
| ; Matrix LCD i
Instrumentation manufacturer, Uifgere Cws

£35

MAINS
CONDITIONER /Za

Iy ordered from Hitachi by a top flight

W before they eye tunately their new progiyet - ,
FEATURED INETI ) Y even fiad a chance to open fhe cartons! ’ aportable ‘scope - was diicheq FEATURED IN ETI
SEPTEMBER 1986 14 Butit's an il wing that blows nobog! i f |
N i the chance to own a hi y an¥ 900}1 Because of their bad m, Bio-feedback comes of age
?a"s?ﬁif.% T.‘#;";.Sé’l'?"°" Sl G, Hitachi distributors wil?g," grade graphics display module at 4 tiny fraac?iagemem' -, e k)
You'll hardly believe the is £351 arge £312 each for thege displays, F; on of the normal prige, seff-balancing skin
dtterence in your Hi-Fi, TV, Video, and all other sensitive - T0M US, while stocks last, the price 'espo:'lsle mon,l'l:v' T'hoe e e
i werful circust has found application in cinical situati
wliy The LM236 diSD'ay module has a 9%" x 4" disp! :(s’wenuas onthe bno-leedbaii scene. It will open your
each pixel can be a iy ISplay area, made y . . eyes lo whal GSR techniques are really all about
(% spectrum analyser d?sc els: o0 indidually, the cipiay is equally at %gr:wg? " Zaopiels. Since The/Comeiaie.pans SHlncl fesCassp O8, 2l
Piay, a graphics monitor o 4 text screen 2 Scope screen,a ! = ' e
To help organise the di 1 1 nstructions
i e display, mo ;
™ is keeps track of all the ingividu:?ge (: on the back is a control boarg with 20 LS| IC. PARTS SET £13.95 + vaT
at-a-time interface, Ots and allows the sereen 1o be filled via a simpleséighr bit e s T TR
bit-
Touse the displa 1
j Y You will need to be fa T

organise a frequency giyi € lairty self-sufficient in logic design - Please rote: Stom and Ray, 15 an authonsed guid
PAATS SET £4.90 + var with the modiule will};eﬂ :l’leyrozngeseega, vata tansier Apart from thesg basyi?;J rr’;;l;s;know h0v_4 o .n:a;.emf; ::i??:e:;u'ﬂ.cn::u:: s ;n:o;:bgoole °
RUGGED PLASTIC CASE £1.65 + VAT to know to get it up and unning g ata supplied and wil only be of nleres fo inteliigent adults

POWERFUL AIR
|ONISERS

fons, the miraculous

Green rectangular LEDs

for bar-graph displays.
501or £3.50 500 for £26
100 for £6 1000 for £45

Consists of LM2917 1C. special printed cwcuit board and F‘t:é:.gs?;:fﬂ

detailed instrctions with data and circuts for eight ditterent

LM2917 LEDs
EXPERIMENTER SET é%/;/

vitamins of the an.
projects 1o build. Can be used to experiment with the circuits DIGITAL AND AUDIO EQUIPMENT LEDs Tha most antonishing project ever to have a 0din a
mea?eenlcxng n the 'Next Great Little IC” feature (ETI, December 1986). Assorted 3mm LEDs: red, green, yeliow and orange electronics maglazllng ps.?vlmar .: ;;ngc.m:exogp:-ae;.ca‘rege
| ]
most mag LM2917 EXPERIMENTER SET £5.80 + VAT 25 ol each {100 LEOs} for £6.80 machine. this project allows you lo hear the characteristic

powers.
They are said 1o improve concentration. recuce blood pressure.
help you sleep betler. and even to raise you IC! Aithough some

rhythms of your own mind' The aipha. beta and theta forms can
be selecled for study and the three articles give masses ol
ntormation on their nterpretation and powers

1‘?:52?3'";',3 &%?M"ﬂ?@"ﬁﬁﬁmm Pricas shown are exclusive of VAT, s0 piease add 15% to the In conunction with Dr. Lewis 5 Alpha Plan. the monilor can be
Anyone who has owned an ioniser would hever again want to be . orget total, UK postage 1 TOp on any order Carnage and used 10 overcome shyness. lo_ help you feel confident in _
insurance foe overseas orders £4.50. Please aliow up 1o 14 days siressful siuations. and to train yoursel! to excel ai things you're
without one' . for debvery. no good at
The Direct-lon caused a sensaton when it appeared as a .y Our approved parts sel contains case, two PCBs, screening can
project in ETI. Two years later. in October 1988, the Mistral was S = for bio-amplidier. all components tinciuding three PMI precision
unvedled. Which will you go for - the compact. powerful, value N\ iplitiers). leads. brass and full
for money Direct ion o the sophisticated. o compromise %—[\4‘@] U( ( ( O ,N @@( g @RS PARTS SET £36.90 + VAT ALPHA PLAN 800K £2.50
LEP 125 SISO i — SILVER SOLUTION s sueg ewcrce. £3.60 + VAT
O il e ' e e sl e curaa s~
DIRECT-ION PARTS SET (BLACK CASE) £11.50- VAT SAE + £20r st consiruchion detas and further elormalion ftree wiih

OPECT 10N PARTS SET (WHITE GASEI £11.80-var  SALES DEPT, ROOM 111, FOUNDERS HOUSE, REDBROOK, MONMOUTH, GWENT.  survin
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BASIC ELECTRC

ducation and Training for Change is the distinctive motto

-adopted by the East Devon College of Further

Education. This neatly and succinctly exemplifies the
role of “‘further education” in today’s changing technological
climate and is particularly appropriate as we progress into a
new era in which Open Learning is expected to play an
incteasingly important role in providing a flexible means to
retraining and industrial up-dating.

Open Learning is a solution to the ever-pressing need to
keep abreast of modern technology. Indeed, the readers of
Everyday Electronics would almost certainly make ideal
candidates for an Open Learning course, as witnessed by the
popularity of several recent series including Teach-In and
Introducing Microprocessors.

Basic Electronics and Microelectronics is the title of an Open
Learning package produced by the Microelectronics Open
Learning Unit based at East Devon College of Further Educa-
tion. The course was produced under the Manpower Services
Commission Open Tech Project. This initiative has been
instrumental in vastly increasing the range and variety of Open
Learning packages currently available. The producer of a
package (in this case the Microelectronics Open Learning
Unit of East Devon College) enters into a contract with the
Manpower Services Commission and the result is a learning
package which is made available for purchase by educational
establishments, industry, and individuals.

PRACTICAL KIT

The heart of the Basic Electronics and Microelectronics
package is a practical kit which provides “hands-on” learning,
using real components and working circuits. The philosophy is
simple; familiarity with components is developed through fre-
quent handling. This, in turn, aids the learning process by
relating electronic theory to the practice of assembling compo-
nents and devices into a variety of working circuits

The practical kit is extremely comprehensive and is based
on a circuit breadboard having its own power supply on which
a wide range of circuits are built and tested. Newcomers will
doubtless be pleased to note that no soldering is required since
the breadboard accepts standard component leads which are
simply pushed into contact strips.

Approximately 120 components are supplied (these are all
neatly labelled) together with a basic analogue multimeter,
tools, calculator, notepad and pencil. The kit is packed in a
large box and contains everything that a student would require
in order to complete the study programme. Indeed, the kit is
so complete that it also includes a calculator, notepad and pen-
cil!
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MODULES

The written component of the Basic Electronics and Micro-
electronics package consists of a series of texts (the Microelec-
tronics Open Learning Unit calls these Modules of Learning).
Modules have been designed and written by qualified electro-
nic engineers who have wide industrial and teaching
experience. The Phase 1 kit offers a choice of five packages,
four of which consist of a Foundation Pack containing the
main hardware plus a Course Pack of associated written learn-
ing materials and electronic components.

A total of 20 to 25 hours is required to complete each
module. The rate at which students progress is, however, com-
pletely flexible though, as with all Open Learning schemes,
students are well advised to develop a study plan in which
periods of time are reserved for study on a regular basis. With-
out such a structure, study is likely to be haphazard and
students can all too easily “get behind”. As a guide, a routine
of two evenings’ study (each of no more than two hours) per
week should allow students to progress at a sensible rate with-
out greatly disrupting the normal domestic routine.

Few people can effectively cope with protracted periods of
intensive study and the initial temptation to “cram” the course
into a very short period should be avoided at all costs. In any
event, progression through an Open Learning package shouid
be steady, with a series of defined goals and plenty of time
allowed for review and consolidation. It is heartening to note
that the Microelectronics Open Learning Unit can supply
students with tutorial support via a Technical Counsellor who
is able to give help and guidance by telephone.

This review is confined to the first six modules of Basic Elec-
tronics and Microelectronics (from Use of Equipment and
Electric circuits to Transistors and Circuits). Each module is
presented in spiral bound A4-format and the largest (Module
6B) contains 176 pages. The text is liberally interspersed with
examples and practical exercises. The quality of presentation
is consistently good, the text is succinct, and the diagrams are
excellent.

I particularly liked the way in which circuits afe presented
together with matching wiring layouts (necessitating large
fold-out pages in the later modules). This technique will
undoubtedly simplify the process of converting circuit
diagrams into working breadboard circuits and greatly
minimise the frustration which newcomers often experience
when laying out circuits for the first time.

MODULE 1

Module 1 deals with using the multimeter and the
breadboard “Circuit Designer”. The breadboard connecting
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arrangement is particularly well explained. This module
should be completed in a single evening session and should be
tackled after watching the accompanying video (more of this
later).

MODULE 2

Module 2 introduces students to some essential basic
electronic theory. Series and parallel circuits are discussed and
open and short-circuit faults are considered. Sections are
included on power and power ratings and the effect of temper-
ature on resistance is explained. Measurement errors are
introduced and the module ends with a discussion of voltage
and current division and a “Simple Resistance Bridge
Circuit”.

The module contains several very useful appendices includ-
ing a list of specific learning objectives presented in standard
BTEC format. It was, perhaps, a pity that other modules do
not contain similar listings which can be extremely useful for
lecturers and teachers planning college-devised BTEC units!
(Note these listings are now available for all modules an
request—Ed.)

MODULES 3to 6

Modules 3 and 4 deal respectively with “Capacitors in D.C.
Circuits” and “Coils in D.C. Circuits”. All of the usual theory
is covered and some well thought out practical exercises have
been included. Semiconductor diodes are introduced in
Module S. This module covers diode characteristics and recti-
fication and also contains sections on l.e.d. and Zener diodes.

The real “meat” of the course is contained in Module 6
which, by virtue of its considerable breadth, is presented in
three separate parts. The first part deals with an introduction
to transistors (including symbols, identification and the
concept of current and voltage gain). The second part deals
with input and output resistance, the emitter follower, and
transistor applications (including a wide variety of oscillator
circuits).

The last instalment, Module 6(c), deals with astable and
monostable multivibrators, field effect transistors and an f.e.t.
liquid level control circuit. Power ratings of transistors are also
discussed and simple resistive tests for transistors are
introduced.

My only reservation concerning Module 6 is that the practi-
cal content would have been even better if an oscilloscope was
provided as part of the Phase 1 Kit! The use of an oscilloscope
is almost essential when investigating the large majority of
circuits introduced in this module but this has almost certainly
been ruled out on the grounds of expense.

VIDEO

The VHS-format video supplied with the Basic Electronics
and Microelectronics package provides a brief introduction to
the practical kit. The major part of the video is concerned with
using the tools and mutimeter supplied with the package and
preparing components for use with the circuit breadboard. It
was, therefore, a pity that the quality of the video was not
good enough to show some of the finer detail and a printed
sheet of straightforward line drawings would have been a good
deal better. The video also deals with the Phase 2 Microcom-
puter Kit and this, of course, is not relevant to Basic Electron-
ics and Microelectronics course.

CcOST

Unfortunately, Open Learning is a rather costly business.
The “‘value added” content of an Open Learning course is
considerable and, in order to assess the extent to which a
course is ‘‘value for money” one should not fall into the trap
of merely counting the cost of the hardware items provided in
the practical kit. Furthermore, the cost of a conventional

course of part-time day or evening study cannot be.

meaningfully equated with the cost of an “equivalent” Open
Learning package.

The flexibility of Open Learning is undoutedly its major
selling point. The course can be made available “off-the-
shelf” and the practical kit replenished for use by a succession
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of students. Since the selling price of an Open Learning pack-
age will be very much dependent on the size of the print run
and the quantity of practical kits produced, costs will
inevitably be rather high unless a very high production run can
be envisaged.

The cost of purchasing a comprehensive Open Learning
package outright will thus usually be prohibitive as far as indi-
viduals are concerned. Educational establishments and
employers, on the other hand, are much more likely to invest

-in such packages, making them available to students or staff at

a modest charge.

The Basic Electronics and Microelectronics Foundation
Pack costs £245 whilst the Basic Electronic pack (comprising
modules 1 to 6 and including a video cassette) is priced at £255.
A basic electronics course would thus cost £500 (i.e. £245 plus
£255). The remaining course packs (AC Current and Power
Control, Microelectronics and Linear Integrated Circuits, and
Digital Electronics) are priced at £112, £70 and £167 respecti-
vely. An additional package, Transducers and Sensors, does
not have a complementary practical package and thus costs a
more modest £40.

The Microelectronics Open Learning Unit offers a discount
of £20 on the purchase of the AC Current and Power Control,
Microelectronics and Linear Integrated Circuits, and Digital
Electronics packages for those already in possession of the
Basic Electronics Pack. A complete package is also available
which comprises all five course packages, plus the Foundation
Package and this is priced at £835.

Prices of Open Learning packages do vary quite widely and
it is not always easy to compare “like with like”. Bearing in
mind the comprehensive nature and quality of the package,
the cost of the Microelectronics Open Learning Unit package
is not at all excessive.

OVERALL REACTIONS

The Basic Electronics and Microelectronics course is both
beautifully presented and extremely comprehensive. The
Basic Electronics Pack can be very highly recommended as a
well thought out introduction to electronics which will provide
the student with a thorough grounding in the principles and
practice of basic electronic circuits.

It is a shame that individuals will almost certainly not be
able to afford to invest in such a package. This need not, how-
ever, deter them approaching their employer, local Further
Education College, or ITEC to see if the package is available
within an existing Open Learning provision. If it is, readers
can rest assured that they have access to one of the best of
today’s Open Learning packages!.

The Microelectronics Open Learning Unit may be
contacted at Twyford House, Kennedy Way, Tiverton,
Devon EX16 6RZ. @ Tiverton (0884) 255625.

By Mike Tauiey
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OSCILLOSCOPES, HOW TO USE THEM
(2nd Edition)

Author Ian Hickman
Price £5.50 Hard Cover
Size 124 pages
Publisher Newnes

ISBN 0-600-33373-6

INCE this book was first published in 1986 many changes have

taken place and few would disagree with the statement that
nothing changes as fast as electronic technology. This makes an up
dated version of Oscilloscopes and how to use them, all the more
welcome.

The oscilloscope is used when ever a visual representation of what
is occurring in an electrical circuit is essential. It’s users are many and
varied, a valued piece of equipment that has been used for many
years, by design engineers, research students, trouble shooters and
more and more as a diagnostic tool by the medical profession. All
those mentioned in the above categories, as well as hobbyists will
greatly benefit from acquiring this book. There are chapters on basic
oscilloscopes and advanced real time oscilloscopes as well as a gener-
ous amount of text devoted to accessories such as calibrators, came-
ras, hoods, probes and special graticules. Chapter six is particularly
useful, as the author explains why it is important to choose the right
model for certain applications and what is most helpful, quotes makes
and model numbers. I am not certain why the author has saved “How
oscilloscopes work” for the last two chapters but Ian Hickman is a
master of his subject, and I am sure his reasons are good ones. Their
position in the book is quite apparent from the list of contents, and
many readers may not need to read them but to all those who use
oscilloscopes or would like to learn how to use them, I strongly advise
you to buy a copy of this excellent book.

See

PIRECT BOOIR

SERVICE
Page 674

A TV-DXERS HANDBOOK
Author R. Bunney
Price £5.95
Size 96 pages (large format)
Publisher Bernard Babani (Publishing) Ltd
ISBN 085934 150X

HIS book is an enlarged and updated version of an earlier work,

Long Distance Television Reception. It claims to be a “practical
guide for the beginner and a source of reference for the established
enthusiast”, so I decided to review it mainly from the beginners point
of view. Reception of signals from distant TV broadcast stations,
especially in other countries, is not normally possible with domestic
aerials and receivers. This book explains why this is so, how they can
be received, and how such signals can be identified.

Reception of DX (long distance) signals is greatly affected by the
state of the Troposphere and/or the Ionosphere, as well as by such fac-
tors as meteor showers, auroral conditions, lightning, and even flying
aircraft. A chapter on propagation covers all these in an interesting
and not too complicated way for beginners.

This is not really the case, however, with subsequent sections on
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receiver requirements, tuners i.f. strips, and the various video stages
of a TV receiver. For someone already familiar with TV circuitry,
these chapters identify the more demanding requirements of long dis-
tance, as opposed to domestic reception. They go on to discuss how
best to meet these requirements, by selection of a receiver with
particular features, by modifying existing sets, or adding external
units.

Opinions apparently differ as to whether reception of satellite TV
signals is real TV-DXing. By exploring propagation phenomena,
receiver and aerial techniques, and experience, long distance signals
can be received direct from a distant transmitter. By contrast, long dis-
tance signals relayed from a satellite in line of sight above the horizon
can usually be received without the need for skill on the part of the
operator. All that is needed is a dish antenna, appropriate hardware,
and a specialised receiver, to have the signals come romping in.

The coming decade will see dramatic changes in the broadcasting
field, with such installations becoming commonplace in the domestic
situation. But the acquired skills and consequent satisfaction achieved
from direct reception seem to suggest there will always be enthusiasts
wanting to do things the hard way!

There is a good treatment of aerials, ranging from a simple
wideband dipole to multi-element specialised types with very high
gain. There is information on a number which can be home
constructed, together with a wide range of low-noise aerial amplifiers
capable of boosting weak signals to a usable level.

Overall, the book performs better as a “source of reference for the
established enthusiast™ than as a “practical guide for the beginner”,
indeed it is difficult to see how it could satisfactorily meet both claims.
For the existing practitioner, it has useful tables, international
transmission standards, channel and cable allocations, a variety of
circuits, satellite frequency lists, glossaries of terms, advice on coping
with interference from strong adjacent stations, and so on.

There is advice for the absolute beginner if you search for it in the
book’s information packed pages. This tells us that signals of high
strength can be received “‘over quite considerable distances and with
the very basic of aerial systems—a wideband dipole feeding into a
v.h.f. Band 1 receiver . . . * This will give “hopefully spectacular”
results, encouraging the viewer to go on to acquire greater skills,
improved hardware, and a “greater dedication to the hobby”.

Details of how to make the aerial are given, but it is not too clear
how one obtains a suitable receiver. I am almost converted to the idea
of trying TV-DXing myself, but what I would really like to see is
another book, written specially for beginners, explaining how to get
started, what results to expect, and how to achieve them.

This present book may not be for raw beginners, but once you get
started on TV-DXing it must surely be a useful addition to your book-
shelf, becoming increasingly helpful the deeper you get into this intri-
guing hobby. 1555

KEY TECHNIQUES FOR CIRCUIT DESIGN

Author G. C. Loveday

Price £6.75

Size 128 pages, paperback

Publisher The Benchmark Book Company.
ISBN 1871047005

ESIGNING an electronic circuit from first principles may seem a

daunting prospect to many amateur constructors or even
professionals working in electronics. I imagine that in the event of
needing such a circuit, most people will search around to find one that
comes as near as possible to modify it if necessary—and if they are
able.

In his book, Key Techniques For Circuit Design, G. C. Loveday
shows that you don’t have to be a boffin to custom design a circuit.
Basic electrical and electronic theory is all that is required. And the
first all important factor is a logical approach to the task. For this, the
opening sequence is one that would apply in any area of design, not
just electronics; namely to define the task, prepare a design specifica-
tion, list the possible options and choose a method. To get the feel of
it, a number of design tasks have been set with solutions provided at
the end of the book.

To help those whose theory may be a bit rusty, there are two
revision chapters, one dealing with passive components viz. resistors,
capacitors and inductors and the other covering the characteristics of
the various types of semiconductors. There is even a section dealing
with the more complex problem of choosing i.c.s.

Allin all, this would seem to be a useful little book and certainly will
make those of us who think that circuit design is beyond our capabili-
ties, think again. Paul Gabriel
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NEW BOOKS ON ELECTRONIC DESIGN JOIN UP WITH LITESOLD

%MQUES FOR CIRCUIT DESIGN Professional Soldering Equipment at Special Mail- Order Prices.
Deals with designing electronic circuits from scratch covering g(z:gogsM ains Electronic lron. ,  proportional electronic temperature
concepts such as target specifications, component selection 3 contro inside the handle. Adjustable
passives, discretes and ICs), the design cycle, derating etc. Lrisotd 280° to 400°C. Burn-proof 3-wire
umerous design examples are given and several reader exercises * mains lead. Fitted 3.2mm Long-Life
?A’am'g‘n!‘gzwm ed solutions. The approach is essentially non- Features spike-free, solid state bit. 1.6, 2.4 and 4.7mm available. 240v a.c.
IBSN 1 871047 00 5 Pbk 128pp Price £6.95 + 60p p&p SK18 Soldering Kit. £16.70 A :
Build or repair any electronic project.

g%ilgv%%‘jg DC POWER SUPPLIES LCT8 200y 10w ron with 32, 24, (e

Covers all aspects of the design of regulated power units, using g BT oDl 10 swg
discretes, IC regulators and switched units. it also covers protection ;";:lzz:f: 52':3 sRoIedler.fLw?;ztlz‘;s.
circuits and reference supplies. Many design examples and exercises HIBIS-gtee, ot Je-sulcer

all with fully worked solutions are given. braid. In PVC presentation wallet.
IBSN 1 871047 01 3 Pbk 136pp Price £6.95 + 60p p&p ADAMIN Miniature Iron £7.69 nylon handle with finger grip.
Order direct from: W = Interchangeable bits available 1.2,
1.8, 2.4, 3.4 and 4.7mm. Fitted with
THE BENCHMARK BOOK COMPANY Possibly smallest mains iron in the 2.4mm. 240v 12w (12v available).
59 Way]ands’ Swanlcy, Kent BR8 8TN !v_orld. |deal for fine work. Slim Presentation wallet.

‘L Series Lightweight Irons. 12w £7.68
High efficiency irons for all =

electronic hobby work. Non-roll
OMNIELECTRONICS | | | s
Stainless steel element shafts. Screw- model, 12w, 2.4mm bit. LC 18 Model,
= = —

= =" = connected elements. Slip-on bits 18w, 3.2Zmm bit. 240v Std - 12v
174 Dalkeith Road, Edinburgh EH16 5DX-031 667 2611 available from 1.6 to 4.7mm. LA12 available. Presentation wallet.
— " Soldering lron g Designed specially for LITESOLD irons.
The supplier to use if you’'re looking for Stands 3&4 L)) Heavy, solid-plastic base with non-slip pads.
# A WIDE RANGE of components aimed at the hobbyist % £6.06 7/ Won't tip over, holds ifon safely. With wiping
* competitive VAT inclusive prices No. 5 S"“'l‘“ge;"d ":I':fa""é‘cfs"n' .sPa’eN(h“:’ b"s&
3 ~ : o 5 stand for iron No 4 stan
# mail order ~ generally by return of post % £6.28 for ADAMIN miniature Iron No 3 stand

* fast, friendly service
— by mail order, telephone order or personal call

# for LA12 and LC18 Irons.

NEW CATALQGUE NOW AVAILABLE Replacement Bits Pre-tinned face {Long Life). State tip
Send 2 x 18p stamps for a copy — For all above irons. Non-stick size.iron and type.
N designs, machined from special Copper UL
we do try to ke'ep the 9_°°ds, we list in stock. copper alloy, with Inconel retaining ~ EC50 = - f192
Whether you phone, write or call in we'll do our best to help you. | rings. Two types ~ Chromium plated Adainin 12 and
1 : e E = with copper face (for economy and LA12 -==—— f£1.06 £1.90
E Open: g;:?:gyg'gg}lsgégo 6.00 VA ease of use} and Iron plated with 1C18 o——— f1.20 £2.09

= Yellow £1.38 Green £1.44 For simple, safe and effective

( BE POSITIVE It \ de-soldering of all types of joint,
L t

using a standard soldering iron.
Positive working photoresist coated printed circui

Handy colour-coded packs of 1.5
metres in 3 widths: Yellow - 1.5mm,

boards, with full lns:tljuctnons, ata posmyely Iqw price. Blue £150  per Reel Graan - 2Mm, Bl G
All panels are 1/16" fibreglass, 10z. copper, single-sided. D_ BalliE L7
e-Solder Pumps £7. T )
panel _size coated stock uncoated stock Hiﬂh uuamy version of increasingly e
daoproxiinomil__ BWRRY EEERlie) R AR elly popular type of tool. Precision made  thumb operation. Automatic solder
200%220 £4.20 £3.65 £2.60 £2.05 anodised aluminium body, plunger ejection. Conductive PTFE nozzle -
100x160 £1.68 £1.60 £1.05 £0.97 guard and high-seal Jiston. Easy no static problems.

A number of panels (biue. uncoated} approx. 130x100mm are aiso available - £0.60

Top quality Japanese metric hardened and tempered
tools. Swivel-top chrome plated brass handles.
: Fitted plastic cases. 113 set ~ B miniature
¥y screwdrivers 0.9 to 3.5mm £3.60
p 305 set 2 crosspoint and 3 hex wrenches
1.5 to 2.5mm £2.56
228 set 20 piece combination:
5 open, 5 skt spanners, 2 crosspoint, 3 hex

Prices are per panel, and include VAT.

Charges for order value up to £5.00 -please add £1.00
post and packing: over £5.00 & up to £20.00 - please add £2.50
over £20.00 - please add £5.00

Settlement terms: cheque with order

ADVANCED CIRCUITS LIMITED

\ f;‘;’fggg;‘ oty Lemaesiis BA1LFSS / and 3 plain drivers, scriber, handlefholder £8.46
Microcutters. £5.39 Light weight hardened and :/»——
19" RACK MOUNTING EQUIPMENT CASES precision ground. Flush cutting. Screw joint, retun
1 spring, cushion-grip handles. Safety wire-retaining clip.

This range of 19" rack equipment cases have been duigrl:odwmh economy‘ and vo;sa(ilny
as their objective. These cases are supplied as a fiat pack kit with assembly instructions. . .

The « NEW IMPROVED DESIGN + now features a biack powder cost 16SWG {1.5mm) Soldering Aids. Set of 3 £4.22

steel front panei with the rear box constructed from .9mm PVC coated steel. = Scraperl!(mfe, HOOHPI‘Obe,

All units are 10" (254mm) deep and are available in the following popular sizes: : Brush/Fork. 3 useful double-ended
TYPE _HEIGHT  PRICE T ——— aids to soldering/desoldering/

B ¥ {mm ne ‘ P assembly. In plastic wallet.”

s 7 (7amm) 2700 : ADAMIN Electric Stylus. £16.71

M6U Sloped mixer case £28.75
DELIVERY INCLUDED

All prices INCLUDE VAT

Blanking Panels, Racking Consoles |
and R.c‘ Cabinets also available

2 | \ Writes like a ballpoint in Gold, Silver, Copper or &
\\ colours, on card, plastics, leather etc. Personalise
wallets, bags, albums, books,
models . . . Operates at 4.5v from its own plug!
transformer — totally safe. Supplied with coloured foils.

SEND FOR OUR ORDER FORM TODAY ‘
AND JOIN UP WITH THE PROFESSIONALS

Please send SAE for details & = 2
+ TRADE ENGUIRIES WELCOME « AN fen. 3
Tel 0275 823983 FOR ACCESS/VISA SALES \ X
OR CHEQUE WITH ORDER TO: j
‘ o
N e pbp a orde PO. Ring ask for o D
RACKZ PRODUCTS, d AT e Y ; ’ X

. N 12 D
PO BOX No. 1402, MANGOTSFIELD, BRISTOL, : .' SEiE : . L1
ENGLAND BS17 3RY DUCESTER ROA
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DOWN TO
FARIIN

BY GEORGE HYLTON
T

| =
A4

ACTIVE FILTERS

cnive filters are all the rage nowadays.

For the experimenter, however,

there’s a bit of a problem. The texts about

them seem to come in two varieties,
neither of which is very helpful.

One is full of highbrow maths and short
on component values. The other gives
component values, but for fiiters which
never seem to be quite what one needs.

PRACTICAL CASE

It so happened that | needed a decent
low-pass audio filter recently. I'd been
working on a simple short-wave reciever.
The r.f. front end part of the design was
finished and | now needed an audio sec-
tion.

Short-wave broadcast stations are
packed like sardines, often only 5kHz
apart. Reception is often noisy. Simple
receivers of the direct conversion or
synchrodyne kinds {mine is both} convert
adjacent-channel signals into noise,
mostly high pitched.

A good low-pass audio fiiter is needed
to reduce this ’sideband splash”. Ideally,
the filter should have a variable cutoff
frequency so that it can be adjusted to
suit the reception conditions of the
moment. None of my books and maga-
zines had a ready-made answer. | was
stuck.

AN UNUSUAL COMPONENT

At this point, chance came to my aid.
One day | called at J & N Bulls’ shop in
Hove, to buy an isolation transformer
which had appeared in one of their fam-
iliar advertisements on the inside front
cover of EE.

While | was there they gave me their
current bargain list. Browsing through
this | later found an unusual component:
a quad (four-gang) 50 kilohm, potentiom-
eter. Dual (two-gang) pots for stereo are
common enough. Quad pots, presum-
ably for quadraphonics, are rare.

| figured that with a quad pot | could
make a four-section variable cut-off low-
pass RC filter (Fig. 1). With R variable |
should get at least a ten-to-one range of
cut-off frequency, more than enough for
speech and music and maybe of some
use for CW.

So next time | visited Bulls’ | bought
some ““quad pots”. They turned out to be
neat little Japanese jobs. Ohmmeter tests
showed that they were log law, and actu-
ally about 45k max.

Would they do the job? | assembled the
filter on a plug-in breadboard, using 4n7
capacitors for C. Why 4n7? Well, | hap-
pened to have plenty of that value, but |
did make a quick check with a nomogram
which showed me that 4n7 has a
reactance of 45k at about 760Hz.

The —3dB cutoff frequency of a single
RC section falls at the point where the
reactance of C equals R. With four sec-
tions it would be lower in frequency, but
at least | was in the right area. With the
pot set near minimum resistance the cut-
off would be at least ten times higher, at
7.6kHz, which was about as much as |
needed.

The next job was to hitch my audio
generator to the filter input and set R to
give a practical cutoff frequency. | chose
3kHz, which is the sort of cutoff you need
when interference is bad.

The response turned out to be as
shown in curve A. Not bad, but a bit
droopy. Could it be made flatter in the
pass-band and steeper beyond it?

PHASE SHIFT OSCILLATOR

I've always found oscillator circuits
interesting, and | knew of one which can
use exactly this sort of RC lowpass net-
work for tuning. The circuit block diagram
is shown in Fig. 2. Note that the amplifier
is inverting, as indicated by the minus
sign in front of the gain symbol, A.

dB

At frequencies well below cutoff the
feedback through the RC network is nega-
tive. At d.c., all the amplifier output is fed
back negatively to the input and the gain
is effectively one.

As the frequency is raised, the effect of
C becomes significant. From Fig. 1, curve
A, it's clear that C produces attenuation.
But it also produces phase shift. This
means that the feedback isn't quite so
negative, so the gain isn't reduced as
much as might be expected.

At one frequency, the phase shift is
—180°. That is, the phase is inverted by
the network. So there are now two phase
inversions (one in the amplifier, one in
the network), which means that the over-
all feedback becomes positive. If the gain
(—A) is high enough, the circuit oscil-
lates.

Using a double-beam oscilloscope to
compare input and output signals it was
easy to adjust the frequency of my audio
generator to get a shift of 180° from my
RC lowpass. | found that the output signal
was then about one sixteenth of the
input.

This meant that in Fig. 2 if the amplifier
gain exceeds 16, the circuit will oscillate.
For gains a bit short of 16 it won’t, but a
peak will appear in the response. Clearly,
the peak will get sharper as the gain is
raised towards the oscillation point and
less sharp as it's reduced.

There seemed to be a fair chance of
finding @ gain at which the response is
reasonably level, up to a frequency some-
where near the 180° one. Beyond it the
gain must drop sharply, for two reasons.
First, the attenuation of the network in-
creases faster than the amplifier can com-
pensate. Secondly, beyond the 180°
frequency the feedback becomes less
positive.

At very high frequencies each section
must have a phase shift of nearly 90°,
giving a total network phase shift of 360°.
The feedback is then negative.

BENCH TEST

Theorising is all very well, but does it
work? Next step: try it and see .

The “‘circuit” in Fig. 2 is just an aid to
understanding. It has no provision for
applying input signals.

After a good deal of doodling | arrived
at the practical test circuit of Fig. 3. Here,
transistor TR1 is just an emitter-follower
input buffer. The voltage gain comes
from transistor TR2 and is about 8. TR3 is
an output buffer.

Fig. 1. Four-section RC low-pass network. Curve A shows the
response of the network alone for values of R and C which
produce a —3dB point at 3kHz. Curve B is for an active filter with

a similar network.
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Fig. 2. When an RC lowpass with three or more sections is
connected as a feedback path in an inverting amplifier the fre-
quency response becomes very dependent on the gain when

the phase shift of the network is close to 180°.
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Adding the input signal to the feedback

is arranged for by resistors R1 and R2. At

very low frequencies the gain is mainly
defined by these resistances, which form
a negative feedback network.

If transistor TR2 had infinite gain then
the effective very-low frequency gain
would be R2/R1=1.5. But since the actual
gain of TR2 is low the real |.f. gain is less
than 1.5. In fact, resistor R2 was selected
by trial and error to set the gain as close
to one as possible using E12 resistances.
{It's a little over one in fact.)

At higher frequencies, where the RC
phase shift makes the feedback more
positive the gain of TR2 has much more
influence. To adjust it | used various va-
lues for resistor R4 until | found one (82k)
that gave the flattest response, plotted in
Fig. 1 as curve B. To make this compara-
ble with A, the network resistances R
were adjusted to give the same —3dB
point, 3kHz. The improvement is obvious.

Having produced a useful-looking 3kHz
lowpass filter, the next step was to vary R
and confirm that the response keeps the
same general shape but with different
cutoff frequencies. The lowest obtainable
cutoff (—3dB) proved to be 560Hz. The
highest | checked was 10kHz: beyond that
was of no interest to me.

In all cases the response was like curve
B: fairly level in the pass band and fairly
steep in the stop band. Very satisfactory,
considering that I'd done no maths and,
used no unusual or close tolerance com-
ponent values (the 4n7 capacitors were
10 per cent).

Also, the filter has equal values of C
and equal values of R. My search through
the literature turned up designs where if
the Rs were equal the Cs were not, and
vice versa.

| was beginning to get quite smug
about it when | ran a test which showed

+9y
TR3
*
RC P I' l
LOW-PASS o
COM, R6 OUTPUT

10% T

ov

Fig. 3. Circuit diagram for a practical lowpass active filter embodying a four-section RC

network with equal C and equal R.

that one of my tacit assumptions was
quite wrong: the response at the 180°
frequency was well down. I'd assumed
that the 180° frequency would lie in the
passband, not outside it.

FIXED FILTERS

If you want to use fixed values of R and
C and don‘t want to resort to cut-and-try
you need more information. How much?
The essentials seem to be C, R and —3dB
frequency for one filter. From these it
should be possible to estimate the values
for other filters.

| set up my circuit using fixed close
tolerance components: R=10k, C=10n.
These gave a —3dB response at exactly
1kHz.

Very convenient. If either C or R is in-
creased the cutoff frequency is de-
creased. The response, then, is inversely
proportional to Ctimes R.

My 1kHz filter has CR=100, if Cis in nF
and R in kQ . This suggests a simple
design formula: CR=100/f;, where f; is

the —3dB frequency in kHz, Cis in nF and
R isink{}.

Thus for a 4kHz filter CR would be 25. If
you happen to have plenty of one nano-
Farad capacitators then R needs to be 25
kilohms. If you use 22k the bandwidth will
be a bit more than 4kHz; with 27k it will be
a bit less.

This is all you need to design your own
"active’” lowpass filter. Well, not quite.
You have to make sure that the filter
impedence is compatible with the circuit
in which you connect it.

The network should be driven from a
source whose impedance is much less
than R. It should be terminated by an
impedance much greater than R.

My circuit should work for most practi-
cal values, provided that it is driven from
a source impedance small compared with
resistor R1 (if not, reduce R1 to keep it,
plus the actual source impedance equal
to 100k approx.). Also, the load con-
nected to the output {capacitator C2 and
ground) should be at least 10k.

Any high gain audio transistors will do.

MARK

ASSORTED components, resistors,
capacitors, semiconductors. They need
testing, some not used. Offers over £5.
Leslie Creer, 12 Banbury Drive, West Tim-
perley, Altrincham, Cheshire WA1H 5DB.
HOBBYIST clearing unused semiconduc-
tors, d.il.s, solder, l.e.d.s, displays. i.c.
skts, any reasonable offers accepted.
Send SAE Mr P. Morgan,98 Turberville
Road, Mt. Pleasant, Porth, Rhondda, Mid
Glam. Tel 0443 681886.

WANTED Tandy TRS-80 pocket computer
zip case. Reasonable price paid for
reasonable condition. 061-373 3559.
WANTED quench tube 200 joules 650V
for flashgun or address of source of
supply. James Strachan. Tel 0875 340150.
GOLDRING G101 deck plinth, M55E cart
‘'£10, P&P £5.BSR McDonald MP60 cart.
£5, P&P £2. BSR deck pluscart.£5, P&P £2,
L. T. Hill, 29 Stead Lane, Bedlington,
Northumberland.

POCKET computer Casio PB110, printer,
cassette interface, expansion module,
tape recorder, software, manuals £150
ono. Andrew Curtis, Tel 0734 730874.
WANTED Babani's Walkie Talkie Projects
BP186. Mohamed Lud, Nuclear Energy
Unit, Bangi, 43000 Kajang, Selangor, Ma-
laysia.

PLACE

WANTED project for v.lLf. transmitter
which appeared in Hobby Electronics or
equivalent. M. J. McArdle, Bigash, Knock-
bridge, Dundalk, Ireland.

WANTED Enterprise 64 hardware and
software also any contacts. lan Jones, 21
dene Street, Pallion, Sunderland, Tyne
and Wear SR4 6JB.

WANTED supplier of electronic compo-
nents. Payment in Naira. Contact R.
Cocker, PO Box 3532, Lagos, Nigeria.
LEVELL broadband voltmeter type TNEB.
transistor decade oscillator type TG66A
offers. Will exchange for d/trace 'scope.
Mr D. D. Rees, The Old Rectory, Thurl-
bear, Taunton, Somerset TA3 5BW.

ONE Maplin’s DMO2T as seen in catalo-
gue plus one TBA810S—both on p.c.bs
plus data only £25. Phone Paul on Deep-
cut (0752) 837496.

WANTED Lernakit electronic lessons and
manuals by BNRES, or loan of same, for
nominal sum. James Gilmour, Nart,
Swanns Cross, Co. Monaghan, Eire. Tel
042-44944.

FREE 250 2W 2% resistors. 50 valves
plus 40 poly caps. Nagging wife forces
clearout. Send £1 coin/PO to D. M. Evans,
Pentre-Gwyn, Tyn-Y-Cefn, Corwen,
Clwydd LL21 OER.
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EECROSSWORD 7
ANSWERS

ACROSS

1and 17 PURITY MAGNET
4 MATRIX

9 ECCENTRICITY
11 USIGNAL

12 WIEN

13 OHMIC

18 STAGGER

20 IBA

21 EPITAXIAL

22 TIN

23 D.C.

26 DOT

DOWN

1 PRESET
2 RECTIFICATION
3 TENSION

5 ASCII

6 RETENTIVITY
7 X.Y.

8 GROUP

10 V.L.F.

14 HARTLY

15 ASPECT

16 GUARD

17 seel

19 GRAIN
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PIRECT
BOOI
SERVIICE

HOW TO GET YOUR

ELECTRONIC PROJECTS WORKING

R. A. Penfold

We have all built projects only to find that they did not
work correctly, or at all, when first switched on. The aim
of this book is to help the reader overcome just these
problems by indicating how and where to start looking
for many of the common faults that can occur when
building up projects.

96 pages Order code BP110 £2.50

HOW TO DESIGN AND MAKE

YOUR OWN P.C.B.s

R. A. Penfold

Deals with the simple methods of copying printed circuit

PROJECT CONSTRUCTION

The books listed have been
selected as being of special
interest to everyone
involved in electronics and
computing. They are sup-
plied by mail order direct to
your door. Full ordering de-
tails are given on the last
book page.

board designs from magazines and books and covers all
aspects of simple p.c.b. construction including photo-
graphic methods and designing your own p.c.b.s.
80 pages Order code BP121 £1.95

BEGINNER'S GUIDE TO BUILDING

ELECTRONIC PROJECTS

R. A. Penfold

Shows the complete beginner how to tackle the practical
side of electronics, so that he or she can confidently build
the electronic projects that are regularly featured in
magazines and books. Also includes examples in the
form of simple projects.

112 pages Order code No. 227 £1.95

ELECTRONICS SIMPLIFIED

—CRYSTAL SET CONSTRUCTION

F. A. Wilson, C.G.l1.A,, C.Eng., F.L.LE.E, F.LER.E,
F.B.l.M.

Especially written for those who wish to participate in the
intricacies of electronics more through practical con-
struction than by theoretical study. It is designed for all
ages upwards from the day one can read intelligently and
handle simple tools.

80 pages Order Code BP92 £1.75

50 CIRCUITS USING GERMANIUM
SILICON AND ZENER DIODES
R. N. Soar
Contains 50 interesting and useful circuits and applica-
tions, covering many different branches of electronics,
using one of the most simple and inexpensive of
components—the diode. Includes the use of germanium
and silicon signal diodes, silicon rectifier diodes and
Zener diodes, etc.

£1.50

64 pages Order Code BP36

50 SIMPLE LED CIRCUITS

R. N. Soar

Contains 50 interesting and useful circuits and applica-
tions, covering many different branches of electronics,
using one of the most inexpensive and freely available
components—the light-emitting diode ({LED). Also in-
cludes circuits for the 707 common anode display

64 pages Order Code BP42 H
BOOK 2 50 more |.e.d. circuits Order code BP87 £1.35

' Coil Designand

tion

¥
COIL DESIGN AND CONSTRUCTION MANUAL
B. B. Babani

A complete book for the home constructor on “how to
make”” RF, IF, audio and power coils, chokes and
transformers. Practically every possible type is dis-
cussed and calculations necessary are given and ex-
plained in detail. Although this book is now rather old,
with the exception of torroids and pulse transformers

little has changed in coil design since it was written.
96 pages Order Code 160 £2.50

A Pann

MICRO INTERFACING CIRCUITS-BOOK 1
MICRO INTERFACING CIRCUITS-BOOK 2

R. A. Penfold

Both books include practical circuits together with details
of the circuit operation and useful background informa-
tion. Any special constructional points are covered but
p.c.b. layouts and other detailed constructional informa-
tion are not included.

Book 1 is mainly concerned with getting signals in and
out of the computer;. Book 2 deals primarily with circuits
for practical applications.

Book 1 112 pages Order code BP130 £2.25
Book 2 112 pages Order code BP131 £275

A MICROPROCESSOR PRIMER

E. A Parr, B.SC., C.Eng., M.L.E.E.

Starts by designing a small computer which, because of
its simplicity and logical structure, enables the language
to be easily learnt and understood. The shortcomings are
then discussed and the reader is shown how these can
be overcome by changes and additions to the instruction
set. In this way, such ideas as relative addressing, index
registers, etc., are developed.

96 pages Order code BP72 £1.75

A PRACTICAL INTRODUCTION TO
MICROPROCESSORS

R. A. Penfold

Provides an introduction which includes a very simple
microprocessor circuit which cap be constructed so that
the reader can experiment and gain practical experience.
96 pages Temporarity out of print

How To Use
| Op Amps

HOW TO USE OP-AMPS

E. A. Parr

This book has been written as a designer's guide
covering many operational amplifiers, serving both as a
source book of circuits and a reference book for design
calculations. The approach has been made as non-
mathematical as possible.

160 pages Order code BP88 £2.95

CIRCUITS AND DESIGN—

PRACTICAL ELECTRONIC
BUILDING BLOCKS-BOOK 1

PRACTICAL ELECTRONIC
BUILDING BLOCKS~-BOOK 2

R. A. Penfold
These books are designed to aid electronic enthusiasts
who like to experiment with circuits and produce their
own projects, rather than simply following published
project designs.

BOOK 1 contains: Oscillators—sinewave, triangular,
squarewave, sawtooth, and pulse waveform generators
operating at audio frequencies. Timers—simple mono-
stable circuits usingi.c.s, the 555 and 7555 devices, etc.
Miscellaneous—norse generators, rectifiers, compara-
tors and triggers, etc.

BOOK 2 contains: Amplifiers—low level discrete and
op-amp circuits, voltage and buffer amplifiers including
d.c. types. Also low-noise audio and voltage controlled
amplifiers. Filters—high-pass, low-pass, 6, 12, and 24dB
per octave types. Miscellaneous—i.c. power amplifiers,
mixers, voltage and current regulators, etc.

BOOK 1 Order code BP117 £1.95

128 pages
BOOK 2 Order code BP118  £1.95

112 pages

ELECTRONIC CIRCUITS HANDBOOK

Michael Tooley BA

This book aims to explode two popular misconceptions con-
cerning the design of electronic circuits: that only those with
many years of experience should undertake circuit design
and that the process relles on an understanding of advanced
mathematics. Provided one is not too ambitious, neither of
these popularly held beliefs is true.

Specifically, this book aims to provide the reader with a
unique collection of practical working circuits together with
supporting information so that circuits can be produced in
the shortest possible time and without recourse to theor-
etical texts.

Furthermore, information has been included so that the
circuits can readily be modified and extended by readers 10
meet their own individual needs. Related circuits have been
grouped together and cross-referenced within the text {and
also in the index) so that readers are aware of which circuits
can be readily connected together to form more complex
systems. As far as possible, a common range of supply
voltages, signal levels and impedances has been adopted.

As a bonus, ten test gear projects have been included.
These not only serve to iliustrate the techniques described
but also provide a range of test equipment which Is useful in
its own right.
277 pages

Order code NEO5  £14.95

How to Design
Electronic
projecis

HOW TO DESIGN ELECTRONIC

PROJECTS

R. A. Penfold

The aim of this book is to help the reader to put together
projects from standard circuit blocks with a minimum of
trial and error, but without resorting to any advanced
mathematics. Hints on designing circuit blocks to meet
your special requirements are also provided.

128 pages Order code BP127 £2.25
POPULAR ELECTRONIC CIRCUITS

-BOOK 1

POPULAR ELECTRONIC CIRCUITS

—-BOOK 2

R. A. Penfold

Each book provides a wide range of designs for elec-
tronic enthusiasts who are capable of producing working
projects from just a circuit diagram without the aid of
detailed constriiction information. Any special setting-up

procedures are described.
Order code BP80  £1.95

BOOK 1 160 pages
BOOK 2 160 pages Order code BPS8  £2.26
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ELECTRONIC CIRCUITS FOR THE COMPUTER CONTROL OF
MODEL RAILWAYS
R.A. Penfold
Home computers may easily be applied to the control of
model railways and really quite sophisticated control, which
needs only simple programming, is not too difficult to
achieve. The main problem lies in interfacing the computer
1o the layout, but fortunately it is not too difficult or expens-
i;e to build suitable interfaces, and this book shows you
oW,
The projects consist of various types of controller, including
a high quality pulse type, as well as circuits for train position
sensing, signal and electric points control etc. The use of
computers does not have to be restricted to massive layouts.
Something as simple as an oval of track with a single siding
can be given a new dimension by adding computer control
and much fun can be had from these relatively simple set-
ups.

88 pages Order code BP180 £2.95

MODERN OPTO DEVICE PROJECTS

R.A. Penfold

In recent years, the range of opto devices available to the
home constructor has expanded and changed radically.
These devices now represent one of the more interesting
areas of modem electronics for the hobbyist to experiment
in, and many of these devices have useful practical applica-
tions as well. This book provides a number of practical

designs which utilize a range of modern opto-electric
devices, Including such things as fibre optics, ultra bright
l.e.d.s and passive IR detectors etc.

While many of these designs are not in the “dead simple”
category, they should be within the capabilities of anyone
with a reasonable amount of experience in electronics con-
struction and some of the more simple designs are suitable
for beginners,

104 pages Order code BP194 £2.95

ELECTRONIC CIRCUITS FOR THE COMPUTER CONTROL OF
ROBOTS

Robert Penfold

Robots and robotics offer one of the most interesting areas
for the electronics hobbyist to experiment in. Today the
mechanical side of robots is not too difficult, as there are
robotics kits and a wide range of mechanical components
available. The micro controller is not tco much of a problem
either, since the software need not be terribly complex and
many inexpensive home computers are well suited to the
task.

The main stumbling block for most would-be robot builders
is the electronics to interface the computer to the motors,
and the sensors which provide feedback from the robol to
the computer. The purpose of this book is to explain and
provide some relatively simple electronic circuits which
bridge this gap.

92 pages Order code BP179 €295

DATA AND REFERENCE

i Mod;r » Oot
Electroni® ‘ern Opto
circuits for the Device Projects
Computer

COI“"o‘ of RA s |
.nobots
”mﬂlﬂ '
Eleetronlc'

Circuits for the b

Computer
Control of
Model Raliways |

RAPENOLOD

ELECTRONICS TEACH-IN

Michael Tooley BA and David Whitfield MA MSc
CEng MIEE (published by Everyday Electronics)

This value for money EE book provides a comprehensive
background to modern electronics including test gear
projects. A complete course in basic electronics; designed
for the complete newcomer it will however also be of value
to those with some previous experience of electronics.
Wherever possible the course is related to “real life’”
working circuits and each part includes a set of detailed
practical assignments. Includes details of eight items of
related test gear giving full constructional information and
diagrams for each one. They are: Safe Power Supply;
Universal LCR Bridge; Diode/Transistor Tester; Audio
Signal Tracer; Audio Signal Generator; RF Signal
Generator; FET Voltmeter; Pulse Generator. An excellent
companion for anyone interested in electronics and
invaluable for those taking G.C.S.E. and BTEC electronics

courses,
104 pages (A4 size) £1.95

Order code EE/T-|
PRACTICAL ELECTRONICS
CALCULATIONS AND FORMULAE

F. A. Wilson, C.G.1.A,, C.Eng,, F.L.E.E., F.1.LE.R.E.,
F.B.i.M.

Bridges the gap between complicated technical theory,
and "‘cut-and-tried’” methods which may bring success
in design but leave the experimenter unfulfilled. A strong
practical bias—tedious and higher mathematics have
been avoided where possible and many tables have been
included.

The book is divided into six basic sections: Units
and Constants, Direct-current Circuits, Passive Compo-
nents, Alternating-current Circuits, Networks and Theo-
rems, Measurements.

256 pages Order Code BP53 £2.95

ESSENTIAL THEORY FOR THE

ELECTRONICS HOBBYIST

G. T. Rubaroe, T.Eng (C.E.l.), Assoc.l.E.R.E.

The object of this book is to supply the hobbyist with a
background knowledge tailored to meet his or her
specific requirements and the author has brought to-
gether the relevant material and presented it in a readable
manner with minimum recourse to mathematics.

128 pages Order Code 228 £2.50

MICROPROCESSING SYSTEMS AND CIRCUITS
F. A. Wilson, C.G.l.A,, C.Eng., F.A.EE., F.LER.E,
F.B.A.M.

A truly comprehensive guide to the elements of micro-
processing systems which really starts at the beginning.
Teaches the reader the essential fundamentals that are
so important for a sound understanding of the subject.

256 pages Order Code BP77 £2.95

ELECTRONIC HOBBYISTS HANDBOOK

R.A. Penfold

Provides an inexpensive single source of easily located
information that the amateur electronics enthusiast is likely
to need for the day-to-day pursuance of this fascinating
hobby. Covers common component colour codes. Details
the characteristics and pinouts of many popular
semiconductor devices, including various types of iogic
iCs, operational amplifiers, transistors, FETs, unijunctions,
diodes, rectifiers, SCRs, diacs, triacs, regulators and
SMDs, etc. lllustrates many useful types of circuits, such
as timers and oscillators, audio amplifiers and filters, as
well as including a separate section on power supplies.
Also contains a muititude of other useful data.

88 pages Order code BP233 £4.95

AUDIO

F. A. Witson, C.G.l.A,, C.Eng., F.L.E.E,, F.1.E.R.E.,
F.B.I.M.

Analysis of the sound wave and an explanation of
acoustical quantities 'prepare the way. These are fol-
lowed by a study of the mechanism of hearing and
examination of the various sounds we hear. A look at
room acoustics with a subsequent chapter on micro-
phones and loudspeakers then sets the scene for the
main chapter on audio systems—amplifiers, oscillators,
disc and magnetic recording and electronic music.

320 pages Order Code BP111 £3.50

HOW TO IDENTIFY UNMARKED ICs

K. H. Recorr

Shows the reader how, with just a test-meter, to go
about recording the particular signature of an unmarked
1.c. which should enable the i.c. to then be identified with
reference to manufacturers’ or other data. An i.c.
signature is a specially plotted chart produced by mea-
suring the resistances between all terminal pairs of ani.c.
Chart Order code BP101 £0.95

RADIO AND ELECTRONIC COLOUR CODES AND
DATA CHART
B. B. Babani
Although this chart was first published in 1971 it
provides basic information on many colour codes in use
throughout the world, for most radio and electronic
components. Includes resistors. capacitors. transfor-
mers, field coils, fuses, battery leads, speakers, etc. Itis
particularly useful for finding the values of oid
components.

£0.95

Chart Order code BP7

CHART OF RADIO, ELECTRONIC,
SEMICONDUCTOR AND LOGIC SYMBOLS

M. H. Banani, B.Sc.{(Eng.)

iflustrates the common, and many of the not-so-com-
mon, radio, electronic, semiconductor and logic symbols
that are used in books. magazines and instruction
manuals, etc., in most countries throughout the world.
Chart Order Code BP27 £0.

Everyday Electronics, November 1988

RECOMMENDED READING

FOR INTRODUCING
DIGITAL ELECTRONICS

ELECTRONICS-A "MADE SIMPLE" BOOK

G. H. Oisen

This book provides excellent background reading for our
Introducing Digital Electronics series and will be of interest
to everyone studying electronics. The subject is simply ex-
plained and well illustrated and the book assumes only a
very basic knowledge of electricity.

330 pages Order code NE10 £4.95

PRACTICAL DIGITAL ELECTRONICS HANDBOOK

Mike Tooley {Published in association with Everyday Elec-
tronics)

The vast majority of modern electronic systems rely heavily
on the application of digital electronics, and the Practical
Digital Electronics Handbook aims to provide readers with
a practically based introduction to this subject. The book
will prove invaluable to anyone involved with the design,
manufacture or servicing of digital circuitry, as well as to
those wishing to update their knowledge of modern digital
devices and techniques. Contents: Introduction to
integrated circuits; basic logic gates; monostable and
bistable devices; timers; microprocessors; memories; input
and output devices; interfaces; microprocessor buses.
Appendix 1: Data. Appendix 2: Digital test gear projects;
tools and test equipment; regulated bench power supply;
logic probe; logic pulser; versatile pulse generator; digital
IC tester; current tracer; audio logic tracer; RS-232C
breakout box; versatite digital counter/frequency meter.
Appendix 3: The oscilloscope. Appendix 4: Suggested
reading. Appendix 5: Further study.

208 pages Order code PC100 £6.95

aqinner's Gu "

Micmproc;séors |

BEGINNERS GUIDE TO MICROPROCESSORS
E.A.Parr

An excellent grounding in microprocessors, this book Is
broadly relevent to the whole of our iIntroducing
Microprocessors course. ft is easy to read and well

illustrated.
224 pages

MICROELECTRONIC SYSTEMS 2 CHECKBOOK

R. Vears

The aim of this book is to provide a foundation in
microcomputer hardware, software and interfacing
techniques. Each topic is presented in a way that assumes
only an elementary knowledge of microelectronic systems
and logic functions. The book concentrates on 6502, Z80
and 6800 microprocessors and contains 60 tested
programs, 160 worked problems and 250 further problems.
194 pages Order code NEO4 £4.95

Order code NEO3 £4.95
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DATA AND REFERENCE

OSCILLOSCOPES: HOW TO USE THEM - HOW THEY WORK
{an Hickman

Oscilloscopes are essential tools for checking circuit oper-
ation and diagnosing faults, and an enormous range of mod-
els is available. But which is the right ‘scope for a particular
application? Which features are essential, which not so
important? What techniques will get the best out of the
instrument?

lan Hickman, experienced in both professional and hobbyist
electronics, has revised this well-established book to help all
oscilloscope users—and potential users.

133 pages Order code NEO9 £5.95

[ -
PRACTICAL ELECTRONICS HANDBOOK
Ian Sinclair
fan Sinclair has now revised this useful and carefully selec-
ted collection of standard circuits, rules-of-thumb, and
design data for professional engineers, students and
enthusiasts involved in radio and electronics. Covering pass-
ive and active components, discrete component circuits
{such as ampilifiers, filters and oscillators) and linear and
digital i.c.s, the book includes many items which are not
elsewhere available in a single handy volume. The operation
and functions of typical circuits are described, while math-
ematics is limited to that necessary for deciding component
values for any application.
This revised edition contains more details on computers and
microprocessors and has been brought up to date through-
out.
199 pages

Order Code NEO6 £1.95

BEGINNER'S GUIDE TO HI-Fl

fan Sinclair

The Beginner’'s Guide to Hi-Fi will appeal to the audio
enthusiast, whether newly won over by advances in tech-
notogy or well estabtished and wondering whether t0 up-
date equipment. The book deals with the sound from its
sources in the studio to its uitimate end in your ears, and
shows what sound is, how it is recorded and how it is repro-
duced.

Every aspect of Hi-Fi, from pickup cartridges to loudspeak-
ers, has been covered, and the emphasis has been on ex-
plaining design aims. Cassette systems have been given
considerable prominence, including the more modern Dolby
C and dbx noise reduction systems. The CD record has been
covered in detail so that you can find out just why this
system of sound reproduction is so superior.

194 pages Order Code NEO7 £4.95

ELECTRONICS-BUILD AND LEARN

R. A. Penfold 4y
The first chapter gives full constructional details of a circuit
demonstrator unit that is used in subsequent chapters to
introduce common electronic components—resistors, capaci-
tors, transformers, diodes, transistors, thyristors, fets and op
amps. Later chapters go on to describe how these compo-
nents are built up into useful circuits, oscillators, multivibra-
tors, bistables and logic circuits.

At every stage in the book there are practical tests a d
experiments that you can carry out on the demonstrator unit
to investigate the points described and to heip you under-
stand the principles involved. You will soon be able to go on
to more complex circuits and tackle fault finding logically in
other circuits you build.

120 pages Order Code PC103 £5.95

COMMUNICATION
F. A. Wilson, C.G.I.A,, C.Eng,, F...E.E, F.I.LER.E.,
F.B.Il.M.

A look at the electronic fundamentals over the whole of
the communication scene. This book aims to teach the
important elements of each branch of the subject in a
style as interesting and practical as possible. While not
getting involved in the more complicated theory and
mathematics, most of the modern transmission system
techniques are examined including line, microwave,
submarine, satellite and digital multiplex systems, radio
and telegraphy. To assist in understanding these more
thoroughiy, chapters on signal processing, the electro-
magnetic wave, networks and transmissions assess-
ment are included, finally a short chapter on optical
transmission.

256 pages Order Code BP89
ot ELECT

Lm0t
ver S
X
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GETTING THE MOST FROM YOUR MULTIMETER

R.A. Penfold

This book is primarily aimed at beginners and those of
limited experience of electronics. Chapter 1 covers the bas-
ics of analogue and digital multimeters, discussing the rela-
tive merits and the fimitations of the two types. In Chapter 2
various methods of component checking are described, in-
cluding tests for transistors, thyristors, resistors, capacitors
and diodes. Circuit testing is covered in Chapter 3, with
subjects such as voltage, current and continuity checks
being discussed.

In the main little or no previous knowledge or experience is
assumed. Using these simple component and circuit testing
techniques the reader should be able to confidently tackle
servicing of most electronic projects.

56 pages Order code BP239 £2.95

PRACTICAL MIDI HANDBDOK
R.A. Penfold

The Musical Instrument Digltal Interface (MIDI) is sur-
rounded by a great deal of misunderstanding, and many of
the user manuals that accompany MIDI equipment are quite
incomprehensible to the reader.

The Practical MIDI Handbook is aimed primarily at
musicians, enthusiasts and technicians who want to exploit
the vast capabilities of MIDI, but who have no previous
knowledge of electronics or computing. The majority of the
book is devoted to an explanation of what MIDI can do and
how to exploit it to the full, with practical advice on connec-
ting up a MIDI system and getting it to work, as well as
deciphering the technical information in those equipment
manuals.

128 pages

Order code PC101 £5.95

INTRODUCTION TO DIGITAL AUDIO

{an Sinctair

Digital recording methods have existed for many years and
have become familiar to the professional recording engin-
eer, but the compact disc {CD} was the first device to bring
digital audio methods into the home. The next step is the
appearance of digitat audio tape {DAT} equipment.

Alj this development has involved methods and circuits that
-are totally alien to the technician or keen amateur who has
previously worked with audio circuits. The principles and
practices of digital audio owe littte or nothing to the tradi-
tional linear circuits of the past, and are much more compre-
hensible to today’s computer engineer than the oider
generation of audio engineers.

This book is intended to bridge the gap of understanding for
the technician and enthusiast. The principles and methods
are explained, but the mathematical background and theory
is avoided, other than to state the end product

128 pages Order code PC102 £5.95

introducing
Digital Audio

CD,DAY and

samipling

INTERNATIONAL TRANSISTOR
EQUIVALENTS GUIDE
A. Michaels
Helps the reader to find possible substitutes for a popular
selection of European, American and Japanese transis-
tors. Also shows material type, polarity, manufacturer
and use.

£2.95

320 pages Order code BP8S

J

TRANSISTOR RADIO FAULT-FINDING CHART
C. E. Miller

Used properly, should enable the reader to trace most
common faults reasonably quickly. Across the top of the,
chart will be found four rectangles containing brief
description of these faults, vis—sound weak but undis-
torted, set dead, sound low or distorted and background
noises. One then selects the most appropriate of these|
and following the arrows, carries out the suggested
checks in sequence until the fault is cleared.

Chart Order code BP70 £0.95|

DIGITAL IC EQUIVALENTS

AND PIN CONNECTIONS

A. Michaels

Shows equivalents and pin connections of a popular
selection of European, American and Japanese digital
i.c.s. Also includes details of packaging. familles, func-
tions, manufacturer and country of origin.

256 pages Order code BP140 €4.95|

LINEAR IC EQUIVALENTS

AND PIN CONNECTIONS

A. Michaels

Shows equivalents and pin connections of a popular
selection of European, American and Japanese linear
i.c.s. Also includes details of functions, manufacturer
and country of origin.

320 pages Order code BP141 £4.95

INTERNATIONAL DIODE

EQUIVALENTS GUIDE

A. Michaels

Designed to help the user in finding possible substitutes
for a large selection of the many different types of diodes
that are available. Besides simple rectifier diodes, also
included are Zener diodes, l.e.d.s, diacs, triacs, thyris-
tors, OCls, photo and display diodes.
144 pages Order code BP108 €2.25

NEWNES ELECTRONICS

POCKET BOOK

E. A. Parr

Newnes Electronics Pocket Book has been in print for

over twenty years and has covered the development of

electronics from valve to semiconductor technology and

from transistors to LSI integrated circuits and micro-

processors. To keep up to date with the rapidly changing

world of electronics, continuous revision has been

necessary. This new Fifth Edition takes account of recent

changes and includes material suggested by readers of

previous editions. New descriptions of op.amp. applica-

tions and the design of digital circuits have been added,

along with a totally new chapter on computing, plus |
other revisions throughout.

315 pages (hard cover]  Order Code NEO2 £8.95 |

TRANSISTOR SELECTOR GUIDE

This unique guide offers a range of selection tables'
compiled so as to te of maximum use to all electronics!
engineers, designers and hobbyists.

Sectlon 1: Covers component markings, codings and!
standards, as well as explaining the symbols used.
Section 2: Tabulates in alpha-numeric sequence the
comprehensive specifications of over 1400 devices.
Section 3: Tabulates the devices by case type.

Section 4: Considers particular limits to the electrical
parameters when compiling the tables.

Section 5: lllustrates package outlines and leadouts.
Section 6: Consists of a surface mounting device markings
conversion list.
192 pages

Order code BP234 £4.95
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AN INTRODUCTION TO RADIO DXING
R. A. Penfold
Anyone can switch on a short wave receiver and play
with the controls until they pick up something, but to find
a particular station, country or type of broadcast and to
receive it as clearly as possible requires a little more skill
and knowledge. The object’of this book is to help the
eader to do just that, which in essence is the fascinating
bby of radio DXing.
£1.95

112 pages rder code BP91

INTERNATIONAL RADIO STATIONS GUIDE

P. Shore

Provides the casual listener, amateur radio DXer and the
professional radio monitor with an essential reference work
designed to guide him or her around the ever more complex
radio bands. This new edition has been completely revised
and rewritten and incorporates much more information
which is divided into the following sections:

Listening to Short Wave Radio; ITU Country Codes; World-
wide Short Wave Radio Stations; European, Middle East and
North African Long Wave Radio Stations; European, Near
East and North African Medium Wave Radio Stations; Cana-
dian Medium Wave Radio Stations; USA Medium Wave
Radio Stations; Broadcasts in English; Programmes for
DXers and Short Wave Listeners; UK FM Radlo Stations;
Time differences from GMT; Abbreviations; Wavelength/F-
requency Conversion.
320 pages

Order code BP255 £4.95

GETTING THE MOST FROM YOUR PRINTER

J. W, Penfold

Details how to use all the features provided on most dot-
matrix printers from programs and popular word proces-
sor packages like Wordwise, Visawrite and Quill, etc.
Shows exactly what must be typed in to achieve a glven

effect.
96 pages Order Code BP181 £2.95

A Z80 WORKSHOP MANUAL

E. A, Parr, B.Sc., C.Eng., M.L.E.E.

This book is intended for people who wish to progress
beyond the stage of BASIC programming to topics such
as machine code and assembly language programming,
or need hardware details of a ZBO based computer.
192 pages Order Code BP112 £3.50

AN INTRODUCTION TO 68000 ASSEMBLY
LANGUAGE

R. A. & J. W, Penfold

Obtain a vast increase in running speed by writing
programs for 88000 based micros such as the Commo-
dore Amiga, Atari ST range or Apple Macintosh range
etc., in assembly language. It is not as difficult as one
might think and this book covers the fundamentals.

112 pages Order code BP184 £2.95

THE ART OF PROGRAMMING THE ZX
SPECTRUM

M. James, B.Sc., M.B.C.S.

it is one thing to have learnt how to use all the
Spectrum’s commands and functions, but a very differ-
ent one to be able to combine them into programs that
do exactly what you want them to. This is just what this
book is all about—teaching you the art of effective
programming with your Spectrum,

144 pages Order code BP119 £2.50

AN INTRODUCTION TO PROGRAMMING THE
COMMODORE 16 & PLUS 4

R. A. Penfold

Helps you to learn to use and program these two
Commodore machines with the minimum of difficulty by
expanding and complementing the informatlon supplied
in the manufacturer’'s own manuals.

128 pages Order code BP158 £2.50

AN INTRODUCTION TO PROGRAMMING THE
8BC MODEL B MICRO

R.A. & J. W, Penfold

Written for readers wanting to learn more about pro-
gramming and how to make best use of the incredibly
powerful model B's versatile features. Most aspects of
the BBC micro are covered, the omissions being where
little could usefully be added to the information provided
by the manufacturer’'s own manual.

144 pages Order code BP139 £1.95

THE PRE-BASIC BOOK

F. A. Wilson, C.G.1.A,, C.ENG,, F.L.E.E,, F.I.E.R.E,,
F.B.L.M.

Another book on BASIC but with a difference. This one
does not skip through the whole of the subject and
thereby leave many would-be programmers floundering
but instead concentrates on introducing the technique by
looking in depth at the most frequently used and more
easily understood computer instructions. For all new and
potential micro users.

192 pages Order code BP146 £2.95

AN INTRODUCTION TO

COMPUTER PERIPHERALS

J. W. Penfold

Covers such items as monitors, printers, disc drives,
cassette recorders, modems, etc., explaining what they
are, how to use them and the various types and
standards. Helps you to make sure that the peripherals
you buy will work with your computer.
80 pages Order code BP170 £2.50

COMPUTER TERMINOLOGY EXPLAINED

i. D. Poole

Explains a wide range of terms that form the computer
jargon used by enthusiasts. Includes a reference guide to
the more commonly used BASIC commands.

96 pages Order code BP148 £1.95

BEGINNER’'S GUIDE TO AMATEUR RADIO

F.G. Rayer Second edition revised by Gordon King G4VFV.
Whether you are new to radio, or have becore interested by
way of CB, it is hoped that this book, will further whet your
appetite and put you in good stead for passing the Radio
Amateur’s Examination and becoming a licensed radio ama-
teur.

188 pages Temporarily out of print

AN INTRODUCTION TO SATELUTE TELEVISION

F.A. Wilson

As a definitive introduction to the subject this book is pre-
sented on two levels. For the absolute beginner or anyone
thinking about purchasing or hiring a satellite TV system, the
story is told as simply as such a complex one can be in the
main text.

For the professional engineer, electronics enthusiast, stu-
dent or others with technical backgrounds, there are numer-
ous appendices backing up the main text with additional
technical and scientific detail formulae, calculations, tables
etc.

There is also plenty for the DIY enthusiast with practical
advice on choosing and installing the most problematic part
of the system—the dlish antenna,

104 pages Order code BP 195 £5.95

COMPUTING

‘AN INTRODUCTION TO PROGRAMMING THE
ACORN ELECTRON

R. A & J. W. Penfoid

Designed to help the reader learn more about program-
ming and to make best use of the Electron's many
features. Adds considerably to the information already
supplied in the manufacturer’s own instruction manual.
144 pages Order code BP142 £1.95

AN INTRODUCTION TO PROGRAMMING THE
ATARI 600/800 XL

R. A. & J. W, Penfold

Especially written to sups)lement the manufacturer’'s own
handbook. The information supplied will help the reader
to master BASIC programming and to make best use of
the Atari's many powerful features.

128 pages Order code BP143 £1.95

AN INTRODUCTION TO PROGRAMMING THE

AMSTRAD CPC 464 AND 664

R. A. & J. W, Penfold

The Amstrad CPC 464 or 664 running with Locomotive

BASIC makes an extremely potent and versatile machine

and this book is designed to help the reader get the most

from this powerful combination. Written to complement

rather than duplicate the information already given in the

g\aggfacturer's own manual. Also applicable to the CPC
128.

144 pages Order Code BP153 £2.50

AN INTRODUCTION TO PROGRAMMING THE

SINCLAIR QL .

R. A. & J. W, Penfold

Helps the reader to make bestuse of the fantastic Sinclair

QL’s almost unlimited range of features. Designed to

complement the manufacturer’s handbook.

112 pages Order code BP150 £1.95

AN INTRODUCTION TO Z80 MACHINE CODE
R.A. & J. W, Penfold

Takes the reader through the basics of microprocessors
and machine code programming with no previous know-
ledge of these being assumed. The Z80 is used in many
popular home computers and simple programming ex-
amples are given for ZBO-based machines including the
Sinclair ZX-31 and Spectrum, Memotech and the Am-
strad CPC 464. Also applicable 1o the Amstrad CPC 664
and 6128,
144 pages Order code BP152 £2.75
AN INTRODUCTION TO 6502 MACHINE CODE
R. A. & J. W. Penfold

No previous knowledge of microprocessors or machine
code is assumed. Topics covered are: assembly lan-
guage and assemblers, the register set and memory,
binary and hexadecimal numbering systems, addressing
modes and the instruction set, and also mixing machine
code with BASIC. Some simple programming examples
are given for 6502-based home computers like the VIC-
20, ORIC-1/Atmos, Electron, BCC and also the Commo-

dore 64.
112 pages Order code BP147 £2.50

HOW TO GET YOUR COMPUTER PROGRAMS
RUNNING

J. W. Penfold

Have you ever written your own programs only to find
that they did not work! Help Is now at hand with this book
which shows you how to go about looking for your
errors, and helps you to avoid the common bugs and
pitfalls of program writing. Applicable to all dialects of
the BASIC language.

144 pages Order code BP169 £2.50

AN INTRODUCTION TO COMPUTER
CCMMUNICATIONS

R. A. Penfold

Provides details of the varlous types of modem and their
suitability for specific applications, plus details of con-
necling various computers to modems, and modems to
the telephone system. Also information on common
networking systems and RTTY.

96 pages Order code BP177 £2.95

THE PRE-COMPUTER BOOK

F. A, Wilson

Aimed at the absolute beginner with no knowledge of
computing. An entirely non-technical discussion of com-
puter bits and pieces and programming.

96 pages Order code BP115 £1.95

Everyday Electronics, November 1988

NEWNES COMPUTER ENGINEER'S
POCKETBOOK

Michael Tooley

An invaluable compendium of facts, figures, circuits and
data, indispensable to the designer, student, service
engineer and all those interested in computer and
microcomputer systems. It will appeal equally to the
hardware or software specialist and to the new band of
“software engineers’’. This first edition covers a vast
range of subjects at a practical level, with the necessary
explanatory text. The data is presented in a succinct and
rapidly accessible form so that the book can become part

of an everyday toolkit.
2065 pages (hard cover)  Order code NEO1 £8.95

DIRECT BOOK
SERVICE

(A Division of Wimbome Publishing Ltd.)

TO ORDER
Please state the
order code clearly

4
add the
postage to the total
order.

| required

Add 75p to your total order
for postage (overseas readers
add £1.50, surface mail post-
age) and send a PO, cheque or
international money order (£
sterling only) made payable to
Direct Book Service (quoting
the order code and quantities
required) to DIRECT BOOK
SERVICE, 33 GRAVEL HILL,
MERLEY, WIMBORNE, DOR-
SET, BH21 1RW (mail order
only).

Although books are nor-
mally sent within seven days
of receipt of your order, please
allow a maximum of 28 days
for delivery. Overseas readers
allow extra time for surface
mail post.

Please check price and availability
before ordering from old lists.

Note—our postage charge
is the same for one book or
one hundred books!
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| ] Accented Metronome — NOV ‘87 - 582 £3.77
Acoustic Probe 584 £2.78
BBC Sideways RAM/ROM 585 £4.10
Pseudo Echo Unit — DEC ‘87 - 586 £4.60
Dual Mains Light Flasher 587 £3.66
Twinkling Star 588 £2.61
Audio Sine Wave Generator 589 £3.03
L J Capacitance Meter — JAN ’88 - 590 £4.10
Bench Amplifier 591 £5.51
Transistor Curve Tracer 592 £2.84
Printed circuit boards for certain constructional projects {up to two years old) -
are available from the PCB Service, see list. These are fabricated in glass -FEB ‘88 -
fibre, and are fully drilled and roller tinned. All prices include VAT and |Bench Power Supply Unit 593 £4.01
postage and packing. Add £1 per board for overseas airmail. Remittances {Game Timer 583 £3.55
should be sent to: The PCB Service, Everyday Electronics EdItorial Offices, 6 . L o
Church Street, Wimborne, Dorset BH21 1JH. Cheques should be crossed and georglxt:::uctor Tester — MAR ‘88 ggg g;g
made payable to Everyday Electronics (Payment in £ sterling only.) Guitar/Keyboard Envelope Shaper 596 £4.23
f(oadon are advised to check with prices appearing in the current |giereo0 Noise Gate — APR ‘88 - 597 £6.65
issue before ordering. Pipe & Cable Locator 598 £2.72
Inductive Proximity Detector 574 £2.97
NOTE: Boards for older projects—not listed here—can often be obtained from B
Magenta Electronics, 135 Hunter St., Burton-on-Trent, Staffs DE14 2ST. Tel: - MAY ‘88 -
0283 65435 or Lake Electronics, 7 Middleton Close, Nuthall, Nottingham |Multi-Channel Remote Light Dimmer
NG16 1BX. Tel: 0602 382509. Transmitter 599 £2.78
Receiver 600 £3.07
Door Sentinel 605 £2.60
Function Generator-Main Board 606 £5.91
NOTE: please allow 28 days for delivery. We can only supply boards |Function Generator-Power Supply 607 £4.19
listed in the latest issue. Boards can only be supplied by mail order [Super Sound Effects Generator 608 £4.78
nd on a payment with order basis.
¥ g - JUNE '88 -
Multi-Channel Remote Light Dimmer
Relay/Decoder 601 £4.86
PROJECT TITLE Order Code Cost Dimmer Board 602 £3.07
Car Timer — SEPT ‘86 - 538 £253| | hower Supply = 5 4
Freezer Failure Alarm 534 £2.38 o 3L ol eps g
Infra Red Beam Alarm (Trans) 536 £4.16 i i i i e st
Infra Red Beam Alarm (Rec) 537 £4.16 | [Video Wiper — JULY ‘88 - 612 £6.75
Scratch Blanker 539 £6.80 | ilsolink 613 £4.21
. - OCT ‘86 - Tea Tune — AUG ‘88 - 609 £2.56
10W Audio Amp (Power Amp) 543 £3.23 | [Time Switch 614 £4.84
(Pre-Amp) £4.78 Pair 544 £3.97 | |Suntan Timer 610 £3.07
Light Rider—Lapel Badge 540 & 541 £2.97 | iCar Alarm 615 £3.12
-Disco Lights 542 £5.12
~Chaser Light 546 £4.04 goor:ell [:;Iav _ISEPT ‘88 - 616 £3.55
reaking Glass Alarm 617 £4.27
Modem Tone Decoder — NOV ‘86 - 547 £3.46 | |Amstrad PIO 618 £6.77
200MHz Digital Frequency Meter 548 £5.14 ocT
-0OCT’88 -
- DEC '86 - Eprom Eraser 620 £4.07
Dual Reading Thermometer 549 £7.34
Automatic Car Alarm 560 £2.93 -NOV ‘88 -
BBC 16K Sideways RAM 551 £2.97 | |Doorbell Delay 616 £3.56
(Software Cassette) 6518 £3.88 | |Micro Alarm 621 £3.12
Random Light Unit — JAN ‘87 - 552 £588 "“T'a""‘ed Object Counter A
ransmitter 5 622 £4.61
Car Voltage Monitor — FEB ‘87 - 553 £2.48 | | Receiver £9.28 if bought 623 £3.23
Mini Amp 554 & 555 £5.68 Display as a set 624 £3.05
Video Guard 556 £3.80 | | Seashell Sea Synthesiser 625 fa.84
Spectrum 110 557 £4.35
Spectrum Speech Synthesiser 558 £4.86
- MAR - 87 S R — — — =S = e
Computer Buffer/Interface 560 £3.32 I— Please note that when ordering it is important to give project title as well
Infra Red Alarm : Sensor Head 561 £4.19 I as order code. Please print name and address in Biock Caps. Do not send |
PSU/Relay Driver 562 £4.50 | any other correspondence with your order. |
Alarm Thermometer — APR ‘87 - 559 £2.60 | EE PRINTED CIRCUIT BOARD SERVICE |
Experimental Speech Recognition 563 £4.75 Please send me the following p.c.b.s.
Bulb Life Extender 564 £2.48 | Make cheques/PO payable to: Everyday Electronics |
= r (payment in £ sterling only) |
ridge Alarm — MAY °87 - 565 £240 | | order Code Project Quantity Price
EE Equaliser—loniser 566 £4.10 l I
Mini Disco Light ~ JUNE ‘87 - 567 £293 | | & |
Visual Guitar/Instrument Tuner 568 £3.97 | 0 |
e . T [ . <
EE Buccaneer Metal Detector 570 £4.10 l : |
Monomix 571 £4.75 l .......................................................... s |
-
; -AUG ‘87 - | < |
Super Sound Adaptor Main Board 572 £4.21 1 enclose cheque/PO for £............ccoiiiiiiinniicciecccricscniae =
PSU Board 573 £332 | ! a |
Simple Shortwave Radio, Tuner 575 L N SR S |
Amplifier 576 £2.84 ¥
Noise Gate — SEPT ‘87 - 577 £4.41 | AAAreSS .....ooeeve e et rtris st trare e ststases s s s e stes o ateste st ranssanen 8 ‘
Burst Fire Mains Controller 578 £3.31 | p} |
Electronic Analogue/Digital Multimeter 579 £6.40 | ------------------------- @ |
Transtest — OCT ‘87 - . 580 £332 .
Video Controller 581 £4.83 L Please allow 28 days for delivery _}
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HARDWARE & SOFTWARE

CONSULTANT - NATIONAL COMPONENT CLUB

mg SPECIAL OFFERS * SPECIAL OFFERS
FOR POWER CONTROL EEE TR (1) ]

P.C.101 A.C. POWER CONTROLLER
1.5kW

Full phase control mains plug and socket
kit that uses the Plessey TDA 2086A 1.C.
power controller ideal for universal
motor control, heaters, lighting etc.

741 OP-AMPS Qﬂ

LED's (5mm red or green) gﬂ

GENERAL PURPOSE Qﬂ
£14.90 TRANSISTORS (BC 548, BC182 etc)
P.C.102 A.C. POWER CONTROLLER

S

9

24

25

750W 75 BATTERY cLIPS (PP3) £

25

0,

25

Full kit that uses a 3 pin plug replacement
module for phase control of mood light-

ing, heaters, universal motor control etc. #ESPISED POTS & PRESEYS Qﬂ

£11.95 ASSORTED CAPACITORS ﬁ]

(Picofarads-2200uf)

ELECTROLYTIC CAPACITORS gﬂ
(1uf-2200uf)

M.P.C.01 A.C. SOLID STATE RELAY 1.5kW
Full kit for simple on/off control of mains loads from a logic
signal (microcomputer output port etc.) optically isolated for
maximum safety. £9.80

M.P.C.02 A.C. (phase control) S.S.R. 1.5kW p T
Full kit for phase control of mains loads from the printer/output 3 MIXED RESISTORS (6R2-9M1) gﬂ

00
go;n of a micro computer as P.C.101 with additional p.c.b. gizrla;l‘; ? MY s TERY PA CK Qﬂ

& ALL KITS ARE AVAILABLE READY BUILT. PLEASE
SEND S.A.E. FOR FURTHER DETAILS.

ALL KITS CONTAIN FULL INSTRUCTIONS AND
CIRCUIT DIAGRAMS.

ALSO HIGH QUALITY P.C.B.'s AND COMPONENTS.
OFFICIAL SCHOOL AND COLLEGE ORDERS
WELCOME.

PLEASE ADD £1.50 p+p AND 15% V.A.T. TO ORDER

TOTAL.
P.O. OR CHEQUES MADE PAYABLE TO:-

CROCODILE CLIPS
(5 red and 5 black)

£
90db PIEZO SOUNDER £

ANY SIX PACKS FOR A FIVER !
ALLTWELVE FOR A TENNER !

2

L 2 2

2

“MUTEX” P.O.or Cheque to: NATIONAL COMPONENT CLUB, DEPT.EE,
HIGHER ANSFORD, CASTLE CARY, SOMERSET BA7 7JG.
2 ELVINGTON CLOSE, LOW GRANGE, Please add £1 P &P but do not add VAT.

5%¢ FREE CLUB MEMBERSHIP 33

BILLINGHAM, CLEVELAND TS§23 3YS
TELEPHONE (0642) 561181 (24 HOUR ANSWER SERVICE)

ONLY i
MINIATURE CA 1382 ADVANCED CONTROL UNIT that's
PASSIVE - £2*3$\T95 . g sy

INFRA-R E D Quantity discounts = 0 ::lé,: b’ulo’r:u'i:;'lr::'fr:-ld.
SENSOR RP33 start at 3umts A s Ahm:o-“n -dmomo'yw

2 separaie l0OP inpuls $24iW
Detects Intrusion up to circuits.
12 Metres Awa

* Built-n elecironic siren driver.
* Easily inslalied, full instructions
Size: only 80x60x 40mm. ,:?": control panel provides
Wide BdS‘; co.veralgg: Switchable J ettective and reliable control or ail
installgi Ity
"~ detection indicator 8y INSTALLING YOURSELF : Vheanced croohy checta e
This advanced intrusion detector loop circuits every tima il ls
operates by detecting the body heat of swiiched on, preventing Incorrect

::I‘d"&:‘l’l:«’ »;r?;:ﬂ%‘:‘r‘;‘t‘:’l‘.‘r:‘t‘c:::?;:ﬂ C P U 9 000 s E L F_Co N TAI N E D " operation, U'ln%u simpie ‘oniolf’ key switch, it Is easily opersied by

Easil { all members of the tamily, In addition # provides 24hr. personal attack
unt roviden rotanindmoctionoary . i ALARM SYSTEM

protection, Housad in a siesl case, i i supplied with Iull operating
intrusion, Operating from & 12V sup, fly - R st ons. Avatiable In kit form with futiy-built
and rsquiing ony Tsma. ¢ s douifor Immediate Security WithoutInstallation only £44.95 4vAT aiscironica, £38.65 4 VAT,
Flah qually Comrot GAIL LA TS For Homes, Storerooms, Clubhouses,

tull instructions ha perormance compares Caravans, elc.

»iidRiecicsicosiingimarsiibaniiuice the price! B Detects intruders up to 30ft. B Penetrating 103db Siren with CA 1250 LOW COST ALARM
auto reset B Compact size only 203x180x 78mm W Easily CONTROL MODULE ... i
INFMRED SYSTEM IR 1470 extended for coverage of additional rooms or large areas. This tried and tested control
Consists of a separate transmitter This exciting new System which — unit represants the finest value

contains & Passive infra-Red Sensor, for money in control systems,
Control Unit and Power Supply,
togethar with & high output Siren all
housed in the one compact steei cass,
provides immediate protection of a
chosan area without the need for
cosllr wiring and expensive

& receiver, the system provides an
invisible modulated beam which
when broken operates the buiit-in
relay. For use with security
systems, but alsa ideal for
pholog:aphlc purposes and
industrial applications. installation Costs. Operating from a
Sizo: 80X 50x35mm. Siandar 2403 supDly, proweion has
been made lo incorporate & re-

Only £25-61 +VAT chav%enbla 12V battery which is
5 capable of operating the Sysiem for up
10 10 days before re-charging
becomas necessary, and which is
carried out by the built-in charger.
Whera protection of more than one
room ig required, additional sensors
may be wired 10 tha main unit. An
exiernal siren unit may also ba fitted 0
‘warn neighbours. Supplied with 2 keys
and full operating insiructions, the unit
is lully guarantesd lor 12 months.
Immed:ais protection for only:

providing the following teatures:
® Built-n elactronic siren drives 2
foudspeakers * Provides exit and entrance delays
together with fixed alarm time » Battery back-up with trickie
charge lacility » Operates with magmetic switches, pressure
pads, ultrasonic of LR. units » Anti-tamper and panic facility ®
Stabilised output voila?n ® 2 operating modes full alarm antl
tamper and nnd panic facility » Screw connections for ease ol
tolay for external loads » Test

price £19.95 var

HW 1250-ATTRACTIVE HOUSING
plus HARDWARE FOR CA 1250

An atiractive steel case dsigned 1o house
the Cantrol Unit CA 1250 logether with the
appropriate LED indicators and key swilch
available separaiely).
upplied with the necessary pillars, fixings,
and punched iront panel, the unitis given &
Only £9 50 professional appearanca by the adhesive

Priced £67.72 +VAT
+VAT sitk screened label. Size 200x 180x 700mm.

- - Calirs by Apprmment
This versatile module provides timed R'SCOMP ll" -TE 2:::;‘:0;‘»"%-‘" hs & POWER SUPPLY & MAINS

switching of loads up 10 3A for pre-set- % 7 Dept. EENL51 Poppy Road SWITCHING UNIT PS 1265
times between 10 secs and 5 mins, the &
med po inces Rlsbovough BHEs 4 Inaddition 1o providing 12V siabilised

outpul of 700mA, this module may be

timed period being triggered by the " HP17 908 t ¥ d R

opening of closing of an external i - 9 <4

Ioop of switch. The built-in 12V ; url . P red o provde s viched 240/ cutp
T A " 5 ing security lighti c., wi

250mA power supply is available ; e e P&P UK. Owders v uu d"ﬁ'mm mo: ?M"& RSae.

for operating external sensors. 75p per order

Su-m;e p:;asgnc enclosure £2854VAT -8 ; _ i MAIL $lp0ﬂ add 12;/;6 et ortre 235 VAT,
- VISA el: (084 44
e OR TELEPHONE -- Fax 08444 102 priced st £12.95 oua.

loop lu;nhly

DIGITAL ULTRASONIC DETECTOR US 5063

This advanced module uses crystal control irensmitter and digital signal

Processing 10 Gesect movement st disiances of up 1o 20f of more. With

built-in timing snd 12V operston, & i§
sacurity

i ¢ l:;pl‘ﬂo; & wide 1ange of
. ications
} ony £13.95 suar,

Surlabie sieel enclosure complets

with Necessary mounting pilars and
fixings,

ony £2.95 var
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by Mike Tooley BA

A silk purse from a sow’s
ear?

R. A. J. HARPER has sent me a long and
M very entertaining account of his
attempts to customise his Spectrum. Mr.
Harper writes:

After the rush of enthusiasm which followed
the construction of the Z80-PIO, Speech
Synthesiser, and Joystick Interface in early
1987, the configuration of my Spectrum
rapidly became a mass of tangled wires and
badly connected p.c.b.s which was a
nightmare to modify and very vulnerable to
damage by children who for some reason (per-
haps because THEY own most of the
software) felt that they had at least equal claim
on the machine.

The general mess was also falling foul of the
domestic authority who offered some rather
radical solutions inconsistent with the normal
treatment of computer equipment.

Following the formation of a “‘Computer
Users’ Sub-committee”’, the following major
shortcomings were identified:

(a) Poor keyboard (the old rubber one with

“sticky” down key action)

(b) Insufficient sound output

(c) Poor display (based on an outdated

black and white TV)

(d) Configuration of add-ons unacceptable

(multiple p.c.b.s attached, some
requiring hard-wiring)

Solution

The solution to points (a), (b), and (c) are
simply “buy a keyboard kit, make an
amplifier, and purchase a good colour TV”’
(take a deep breath and forget the overdraft!).
Unfortunately, these solutions only serve to
exacerbate the “‘spaghetti junction” problem.

Mr. Harper’s solution to this problem
(which must surely be shared by a great num-
ber of Spectrum enthusiasts) is that of
rebuilding the Spectrum into a larger
enclosure (containing the tape recorder,
power supply, audio “beep” amplifier, and
Spectrum p.c.b. together with expansion
“motherboard’’). Mr. Harper continues:

The configuration, both external and
internal, of a typical industrial PC (e.g. an
IBM-XT) has much to commend it. The two
main features are a solid *'box”’ on which a dis-
play is placed, and an internal hardware

680

configuration which permits easy expansion
by the addition of extra p.cbs to a
motherboard.

The nub of the problem is the motherboard.
Here is an area in which Everyday Electronics
could help. I could find no product designed
specifically for the Spectrum. In fact this single
obstacle nearly foundered the whole project.
The most obvious connectors to use are the
2x32-way DIN 41612 indirect edge connec-
tors (available from component suppliers).
These will accomodate the 2x28-way
expansion bus of the Spectrum edge connector
with a small spare capacity. However,
standard Veroboard will not be suitable for
use as a motherboard without an unwieldy
amount of cuts and wiring. The task of a
home-made p.c.b. was somewhat daunting, 1
can do the odd “‘through pin track’ but with 32
per connector times 6 connectors on the
board—1 know my limits!

Amstrad Board!

My solution involved using an Amstrad
Motherboard (purchased from Maplin) which
can accommodate six of the previously
mentioned DIN connectors. However, there
are still some problems. The board terminates
in a 2x25-way p.c.b. edge and a matching
2x25-way IDC socket at the other end to allow
the board to be extended. Two of the 2Xx25-
way tracks are power rails and are connected
to pairs of pins. This is also true of one pair of
the 2% 32-way tracks which are not connected
to the 2X25-way terminal connections.

By suitably placing the standard 2x28-way
connector at the “tongue” edge of the board,
the majority of the Spectrum connections may
be made directly to the fingers of the tongue.
By sacrificing the redundant negative power
lines and transferring the OV and 5V
connections to the 2X25-way power positions,
the five missing positions to the left of the slot
can be relocated.

Fun though this was, a ready made board
with a standard 2X28-way connector attached
would, I am sure, appeal to readers. So, come
on E.E., such a board could unscramble the
backplane into a data bus, address bus, and
control bus to aid the wiring of subsequent
plug-in p.c.b.s.

Colour Monitor
Much to my surprise, the cheapest way to
acquire a colour monitor is to buy a colour

television with a composite video input. After
some research, I bought the Philips ISCE1210
14 inch colour TV with flatishscreen and sharp
corners. This set has both composite video and
RGB inputs. The composite video can either
enter through the video input on the front or
via the SCART socket at the rear.

Initially, I connected a video cable to pins
I5B and 14B of the edge connector. The
picture was of worse quality than through the
Spectrum’s modulator! A hard look at the
Spectrum’s p.c.b. indicates that the video
signal runs a considerable distance round the
p-c.b. totally unshielded accompanied by n-
MH7z signals in profusion. This surely cannot
be a good interference free environment for
the video path?

Fortunately, the video chip (the LM1889N)
at the left of the Spectrum p.c.b., provides its
composite video output in the form of a single
wire which enters the modulator. It is not too
difficult to attach the inner conductor of the
co-ax to this point. The outer (earth) shielding
can be connected close by (I used the earth on
the modulator, though other positions are
possible). The result, much to my relief, was a
much improved picture. I subsequently
compared the composite video and modulator
pictures for several games. Incidentally, the
Psion Chess programme provides a good test
card as the pieces and board colour can be
“user selected”.

Finally, 1 completely disconnected the
modulator from the video input and its power
supply. This further improved the picture
quality. (The capacity of the modulator for
mischief can perhaps best be illustrated by the
fact that I can receive a fuzzy picture of the
Sinclair copyright message even when there is
no connection to the TV!).

Audio
The audio *‘beep’” amplifier is based on the
LM380N. Some care is needed with the layout
and shielding of wires. At one point I had
quite good reception of a French radio station.
.The power is taken from the Spectrum’s
raw 9V supply. A three way switch provides
for LOAD/SAVE/ILOUDSPEAKER. Pro-
vision is also made to switch off the
loudspeaker since there are occasions when
the whole house does not want to be deafened
by crashing space invaders.
“A silk purse from a sow’s ear?” was the
question posed in the title of this report. To a

Fig. 1. General arrangement of the improved Spectrum “workstation*’.
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2X 25-WAY IDC

[ —————1

280 P10 CARD 4

RIBEON

SYNTHESISER .—{;
BOARD

20-WAY RIBBON CABLE

10-WAY 1DC

ESCAPE INTERFACE CARD #

FOR JOYSTICR ]

[

20-WAY IDC HEADER PLUG
FOR KEYBOARD

|

MOTHER BOARD

WITH srl 2X32-wAY
F DIN 41612

l

3 SPARE

IEN

s
FROM KEYBOARD
SPARE SWITCH

FOWER

CONNECVOIIS

Y0 K& YBOARD [
20 -way |

OR
KEV BOARD

¥ Jovstick {

H10-WAY]

1l KEYBOARD INTERFACE CARD |

|

BUFFERS L 7418 368 ]

[ T4LS 244 I

be added)

considerable degree I believe that the project
has succeeded though I might suggest that a
Spectrum is really “a silk purse disguised as a
sow’s ear”’; it is up to the owner to take off the
disguise. Essentially it is Clive Sinclair’s
“small is beautiful”’ philosophy which is at
fault. To some extent, this has been corrected
on later machines which at least have a built-
in disk drive (but see last September’s On
Spec . . .) however, I don’t think that the add-
on situation is catered for any better. It will still
become a spaghetti junction which s
unsuitable for use in the home environment.

Mr. Harper has raised many interesting
points. I am well aware that a number of reg-
ular readers have adapted/rebuilt the basic
Spectrum for their own use and wonder
whether any would care to offer some details
of their own trials and tribulations?
Furthermore, if anyone else can offer a
solution to the motherboard problem, I
would be extremely grateful to hear from
them. Subject to the response, I would be
more than happy to suggest a compromise
backplane arrangement and provide some
p.c.b. artwork which represents the

DATA BUS ADDRESS
00-04 8us
OECODE A8-A1S
T6LS 32
i ENABLE
A0 |RD |TORQGGE
[ 2X32 CONNECTOR (Dfn 41612 TYPE) -

Fig. 3 (above). Details of suggested keyboard interface.

Fig. 2 (left). Outline arrangement of motherboard (* =features to

considered thinking of a number of Spectrum
devotees.

Next Month: we shall be tackling another
On Spec Project in the form of a Simple
EPROM Programmer. In the meantime, if
you would like a copy of our “On Spec
Update”, please drop me a line enclosing a
large (250mmx300mm) adequately stamped
addressed envelope. Mike Tooley, Depart-
ment of Technology, Brooklands Technical
College, Heath Road, Weybridge, Surrey,
KT13 8TT.

BURGLAR ALARM
CONTROLLERS

DETECTORS DETER DELINQUENTS
MULTIZONE CONTROL
(PE) SET280 £22.77

Two entry-zones, anti-tamper loop, personal attack,
entry-exit timing, timed duration, automatic resetting,
latching LED monitors.

SINGLE ZONE CONTROL
(PE) SET279 £9.32

With timed duration control and latching LED monitor.

Both units can be used with any standard detection
davices, such as contact or magnetic switches,
pressure pads, tremblers, uftrasonics, infrared etc, and
will activate standard belis, strobes or sirens.

CHIP TESTER (PE) SET258F £39.30
Computer controlled logic and chip analyser

CHORUS-FLANGER (PE) SET235 £59.99
Mono-stereo. Superb dual-mode effects.

CYBERVOX (EE) SET228 £44.76
Amazing robot type voice unit, with ring-modulator and
reverb.

DISCO-LIGHTS (PE) SET245F £62.50
3 chan sound to light, chasers, auto level.
ECHO-REVERB (PE) SET218 £57.66

-Mono-stereo. 200ms echo, lengthy reverb, switchable
multitracking.

*LEARNBY BUILDING X ENJOYBY USING %

PROJECT KITS

%BE CREATIVEXRAISE YOUR SKILLSXGET KITTED!%

EPROM PROGRAMMER

(PE) SET277 £25.25
Computer controlled unit for 4K Eproms. _

EVENT COUNTER (PE) SET278 £31.50
4-digit display counting for any logic source.
MICRO-CHAT (PE) SET276 £64.50
Computer controlied speech synthesiser.
MICRO-SCOPE (PE) SET247 £44.50
Tums a computer into an oscilloscope.
MICRO-TUNER (PE) SET257 £55.32

Computer controlled, tuning aid and freq counter.

MORSE DECODER (EE) SET269 £22.16
le-decoder.

Computer controlled morse cod

POLYWHATSIT! (PE) SET252 £122.69
Amazing effects unit, echo, reverb, doubie tracking, phasing,
flanging, looping, pitch change, REVERSE tracking! 8K
memory.

REVERB (EE) SET232

Mono, with reverb 1o 4 secs, echo to 60ms.

RING MODULATOR (PE) SET231 £45.58
Fabutous eftects generation, with ALC and VCO.

STORMS! (PE) £29.50 each unit
Raw nature under panei controll Wind & Rain SET250W.
Thunder & Lightning SET250T.

wCOMPUTER KITS

Tha software listing published with the computer kit projects
are for use with C64, PET and BBC computers.

MANY MORE KITS IN CATALOGUE
KITS include PCBs and instructions. Further details in
catalogue. PCBs aiso available separately.

£27.35

VOICE SCRAMBLER (PE) SET287 £42.22
32 switchable channels to keep your communications
confidential.

WEATHER CENTRE (PE)

Keep the Met Office in check and monitor the wind speed
and direction, rain, temperature, soil moisture and sunny
days.

Six detector circuits — KIT 275.1 £18.07
Automatic metered controi monitor circuit—KIT 275.2 £40.95

Optional computer control circuit ~ KIT 275.3 £14.20
ELECTRONIC BAROMETER
(PE) SET285 £35.55

Computer controlled unit for monitoring atmospheric
pressure.

GEIGERCOUNTER (PE)SET264 £59.50
A nuclear radiation detector for environmental and
geological monitoring. With built in speaker, metar and digital
output. This project was demonstrated on BBC TV.

DUAL-BEAM ‘SCOPE KIT
DETAILS IN CATALOGUE

Send 9"x4" SAE for detalled , and with ol enquiries
(overseas send £1.00 or 5 |.R.C.’s). Add 15% VAT. Add P&P -
Sets over £50 add £2.50. Others add £1.50. Oversess P&P in
catalogue. Text photocopies — Geiger 264 £1.50, others 50p,
plus 50p post or large SAE . insurance 50p per £50. MAIL ORDER,
CWO, CHQ, PO, ACCESS VISA. Telephone orders: Mon-Fri, Sem
- Gpm. 0889 37821, (Usually answering machine).

PHONOSONICS, DEPT EE8N, 8 FINUCANE DRIVE, ORPINGTON, KENT BR5 4ED.

MAIL ORDER
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CLASSIFIED

EVERYDAY

ELECTRONICS

Reach effectively and economically today&s enthusiasts anxious to know of your products and services
through our semi-display and classified pages. The prepaid rate for semi-display spaces is £8.00 (plus VAT)
er single column centimetre (minimum 2.5 cm). The prepaid rate for classified advertisements is 30 pence
plus VAT) per word (minimum 12 words). B
All cheques, postal orders, etc., to be made payable to Everyday Electronics. VAT must be added. Advertise-
ments, together with remittance, should be sent to the Classified Advertisement Dept., Everyday Electron-
ics, 6 Church Street, Wimborne, Dorset BH21 1JH. Tel: (0202) 881749.

ronic Components VHF MICROTRANSMITTER KIT N TECHNICAL INFO SERVICES (EE) ol
EleCt omc C p t tuneable 88-116 MHz, 500 metre range, sensitive 76 Church St., Larkhall, Lanarkshire ML9 1HE
S miphen, s sy AL R e
complete kit .. s = 2 f =
WALTONS OF WOLVERHAMPTON Accses ordars tolephone 021411 1621 (24 hrs). e e o o b ke e e
A A _ i Cheques/P.O.s payable to: gationltolueys p e
Established since 1947 offering a QUANTEK ELECTRONCS LTD ek IR TE e e eEal ey als i, o TY IR CHNIEY
complete range -— I.C.s, "anSformers: Dept E| ion Road, Northtield, Birmingham B31 3TE pubhshed sennce sheet in stock, supphied full size. not bits & pieces CTV's of
; 5 2 : (Dept EE), 45a Station Road, g g A L ST,
switches, pots, capacitors, resistors, kits, — N ST e e e T R L e
speakers, test equipment, books and lots, LSAE for QUOTATIONS phus GIANT CATALOGUE - NEWSLETTERS ~
lots more! REPAIR YOUR OWN oy T o S o e
COMEAND SEEUSAT:  MON-SAT$-6.00pm LT Ve 1333 Conpite v G i chct-ons T E950; TV
55A WORCESTER STREET, Hl-F 1 SPEAKERS £3.00 ples LSAE BRINGS THE ONLY COMPREMENSIVE SERVICE SHEETS
WOLVERHAMPTON TEL: 0802 22039 d . L ; I - & MANUALS, CATALOGUES ples FREE CASSIS GUIDE and £4 0 OF
send iarge stamped addressed envelope for
r . - catalogue of replacement drive units from
INTRODUCING DIGITAL stock toz
ELECTRONICS
The National Component Club can supply RTVCLTD. CIRCUIT DIAGRAMS
all the components required for the first i A London W3 6NG ] .
six parts of this course (except battery) for Toi: 01219;‘5":43%’::“ :gg“éd 03;:: Road, London Most Makes, Models, Types, Audio, Music Systems,
7 , Colour, Mono Televisions, Amateur Radio, Test
LR, L Lt nl i la e Equipment, Vintage etc. £3.50 plus LSAE
You will also receive free membership State Make/ModelType wi !
¢ i ype with order.
details, plus a special introductory pack of )
components worth over £5. Postal order PR.INTED CIRCUIT B PRI L o rirg Full Workshop Manual prices on request with LSAE
or cheque to National Components quirements. For details send sac to Mr. B. M.
Club, Dept. EE, Higher Ansford, Castle Ansbro, 38 Poynings Drive, Hove, Sussex BN3 MAURITRON (EE), 8 Cherry Tree Road,
Cary, Somerset BA7 7JG. 8GR. Chinnor, Oxfordshire 0X9 4QY
Please add £1 p&p but do not add VAT.
RCS VARIABLE VOLTAGE ).C. BENCE POWER SUPPLY
110 24 voits up to 2 amp. 1 to 20 volts up to 1 amp. 1 to 16 volts 1 i
M' “ upolnl‘zaom:g;c. Fuai'lcpsiabilisad‘.'Twi::ane[melpars for instant TURN YOUR SPECTRUM with an ADC into an
ISCC aneous F:“::;M:‘:i::‘l’qw"sm readings. Overload protection. oscilloscope for just £9.95. Timcbase—lOOus. Pixel
= — v ) ; . X
?ﬂ;v’%s from £3 6 ;7:7 e(xznd triggering program supplied on tape. Mr. J. R.
CALIBRATION Compaci‘gm& w ok urtis, 45 Kingsway, Dunstable, Beds LUS 4HE.
size 9 x 5¥2x 3in.

Need not cost a fortune. For a free qoute on your

D'.M.'htﬂ.. r:scilloh:cim: U &”?,‘éf",':}’,ﬁg"‘:"’" Send type 10 COMPONENT SPECIALISTS MONEY FROM YOUR COMPUTER! s.a.e. for
of instrument, Make an O - - .
@ 337 WHITEHORSE ROAD, CROYOON free details. Feedback Books, 6 Alma Terrace,

3% DIGIT g;:m:v ij"?;‘m VISA SURREY, UK. Tel: 01-684 1665 Seiby, North Yorkshire YO80JY.
D.M.M. Brookside Cottage, F List, Large SAE, Delivery 7 days. Callers weicome. Closed Wednesday
H’OM £5.00 ;Aabn Road, - >
librat ighstone, LO.W. .
10 BS5750) POS04DS Kits
Tel: 0983 740845 D.I.Y. COMPUTER/WORK STATION from

wood. Plans £2.75. Direct Data, 31 Shaftesbury

\
Street, Fordingbridge, Hants SP6 1JF. Ry RrUIER (O

TRANSMITTER CIRCUIT DIAGRAMS-me- JAN. '88). Now kpl, km, litres, kph or mpg, speed,

dium, shortwave, f.m., c.b. includes crystal con- fuel etc. £64.50 full kits only. Red displays (green
trolled. Minimum 17 circuits. Cheques £4.25. A. PRINTER BUFFER P.C.B. £9.00 and EPROM £1.50 extra). MSE, 11 Church Green Road,
Davies, 33 Gwaelodygarth, Merthyr Tydfil, CF47 £8.00 (E.E. Feb. '87). Abandoned project. K. Phe- Bletchley, Milton Keynes, U.K. Tel. (24 hrs) 0908
8YU. lan, 11 St. Lukes Road, Dundee. 641548,

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS B

[l Please insert the advertisement below in the next available issue of Everyday Electronics for ............ Insertions. | enclose Cheque/P.0. for Bl
. W — {Cheques and Postal Orders should be made payable to Everyday Electronics) ]

[ The advertisement must include an address, box number, or phone number as part of the paid wordage. Please I
remember to add VAT.

i

HEADING REQUIRED:

NAME ........................................................................................ EVERYDAY ELECTRONICS
ADDRESS ..o Classified Advertisement Dept.,
6 Church Street, Wimborne, Dorset BH21 1JH.

.................................................................................................... Telephone (0202) 881749 )
RATE: 30p per word, minimum 12 words, VAT MUST BE ADDED
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ELECTRONICS TECHNICIAN
FULL-TIME TRAINING

{FULL TIME COURSES APPROVED BY THE BUSINESS & TECHNICIAN
EDUCATION COUNCIL)

2 YEAR
BTEC National Diploma (OND)
ELECTRONIC &
COMMUNICATIONS ENGINEERING

{Electronics, Computing, Teievision, Video, Testing & Fault Diagnosis)

1YEAR
BTEC National Certificate (ONC)

ELECTRONIC ENGINEERING
1-INFORMATION TECHNOLOGY

2-ELECTRONIC EQUIPMENT SERVICING

(Electronics, Television, Video Cassette Recorders, CCTV, Testing & Fault Diagnosis)

3-SOFTWARE ENGINEERING

{Electronics, Assembler, BASIC, PASCAL, CADCAM)

4~ COMPUTING TECHNOLOGY

{Electronics, Computing Software/Hardware, Microelectronic Testing Methods)

10 MONTHS
BTEC Higher National Certificate (HNC)

COMPUTING TECHNOLOGY & ROBOTICS

Based Fault Diag

THESE COURSES INCLUDE A HIGH PERCENTAGE OF COLLEGE BASED
PRACTICAL WORK TO ENHANCE FUTURE EMPLOYMENT PROSPECTS

NO ADDITIONAL FEES FOR OVERSEAS STUDENTS

SHORTENED COURSES OF FROM 3T0 6 MONTHS CAN BE ARRANGED FOR
APPLICANTS WITH PREVIOUS ELECTRONICS KNOWLEDGE

O.N.C. 19th September 1988
FULL PROSPECTUS FROM

LONDON ELECTRONICS COLLEGE (Dept EE)
20 PENYWERN ROAD, EARLS COURT,

LONDON SW5 9SU. Tel: 01-373 8721.

BE SUCCESSFUL
WITH YOUR
ELECTRONICS TRAINING

From as little as £30.00 you can be on the road to success
and you may qualify for a career development loan! Qur
services and facilities for training use Open Learning
techniques which enable you to study at home. We
supply all the necessary workbooks, PCB, audio tapes,
meters and components that enable you to update your
skills in your chosen subject. Each Open Learning
course is based upon interesting practical student
centred assignments, so e successful and make a start.
For more information on digital, analogue, fibre-optics,
tutor service, career development loans, multiskill train-
ing and BTEC certification:

Telephone (0296) 613067 or write to
NCT Ltd
Bicester Hall, 5 London Road
Bicester, Oxon 0X6 7BU

GET INTO ELECTRONICS®

1

PAss THOSE mMs * 353+528%S()MP0NENTS (10 CHIPS) R 15
PRICE 55.00
L 1 TEST METER +P&P 5.00

1 RESISTOR COLOUR CODE CALCULATOR

THE SCHOOLS AND PROJECT CONSTRUCTORS

¥ 10 BOOKS “PHasaEt
MAKE THAT PROJECT 1000+NEW COMPONENTS (25 CHIPS P OVER1300 PARTS
1 VERY HIGH QUALITY TEST METER PRICE 95.00
1 RESISTOR COLOUR CODE CALCULATOR +P&P 10.00

THE ADVANCED CONSTRUCTORS PACKAGE

12 BOOKS

THE ELEMENTARY LEARNING PACKAGE

2 BOOKS

2 WALL CHARTS
125+NEW COMPONENTS (5 CHIPS)
RESISTOR COLOUR

THE BEGINNER CONSTRUCTOR PACKAGE

» OVER200PARTS
PRICE 25.00

ODE CALCULATOR +P&P 5.00

Go FURTHER Do BmER* 2000-+NEW COMPONENTS (50 ICs). OVER 2100 PARTS
' 2 PROFESSIONAL TEST INSTRUMENTS F_’RICE 160.00
204+ HIGH QUALITY TOOLS (+SOLDERING IRON) +P&P 15.00
1 REGULATED POWER SUPPLY
DESIGN AND BU"-D w"-H PRIDE THE COMPLETE CONSTRUCTORS PACKAGE
15 BOOKS
=L ks 3000+NEW COMPONENTS (1001.C.'s) » OvER 33000';ARTS
*SAFE, NO SOLDERING, BATTERY POWERED. 2 PROFESSIONAL TEST INSTRUMENTS PRICE 260.
{Battery replacing power supply—price 10.00, P&P 1.00 20+HIGH QUALITY TOOLS (+SOLDERING IRON)  +P&P 20.00
—Regulated—5 volts, 300mA—~ : 1 REGULATED POWER SUPPLY
P CONSTRUCTORS SOLDERING PACKAGE-TEMPERATURE CONTROLLED IRON, SOLDER, 6 SOLDERING TOOLS ~ —PRICE 65.00, P&P 10.00
P PROFESSIONAL SOLDERING PACKAGE —PROFESSIONAL TEMPERATURE CONTROLLED IRON, ANTISTATIC MAT, } ~PRICE 160.00, P&P 15.00
———Y2kg SOLDER, 10 PROFESSIONAL SOLDERING TOOLS
p CONSTRUCTORS TOOLS PACKAGE —OVER 50 HIGH QUALITY ELECTRONICS TOOLS —PRICE 55.00, P&P 10.00
P PROFESSIONAL TOOLS PACKAGE—OVER 100 PROFESSIONAL ELECTRONICS TOOLS —PRICE 160.00, P&P 15.00
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MAKE YOUR INTERESTS PAY! T
More than 8 million students throughout the worid have found It worth their ;mllel AN ADBYANGEDICIHOUIES ... L NI EFCTRUNIGS & ?26
: BARRIE ELECTRONICS ... 657 MAPLIN ELECTRONICS Cover(iv)
1CS home-study course can help you get a better job, make more money and have more
fun out of Ilfe! ICS has over 90 years experience in home-study courses and is the largest BENCHMARK BOOK COMPANY MARCO TRADING ............ 625
correspondence school in the worid. You leamn at your own pace, whenandwhereyou | | | ... 1 MUTEX ..., 679
want under the guidance of expert ‘personal’ tutors. FINd out how we can help YOU. BICC-VERO ELECTRONICS... 649 NATIONALCOL.TECH. ...... 683
POst or phone today for your FREE INFORMATION PACK on the course of your choice. BI-PAK . . 624 NATIONAL COMPONENT CLUB
i e o T AL < e S o BKELECTRONICS ... Coverfit) | oovovoriooreoorsonnen. 79
BULL JN...... . Cover {ii) OMEGA ELECTRONICS ... 684
{ Electronics [ | Radio, Auaio \ CIRKITDISTRIBUTION ...... 657 OMNI ELECTRONICS ... 671
and TV Servicing O C SCOPE INTERNATIONAL ..624 PHONOSONICS ............... 68)
| |Basic Electronic Radio Amateur Licence | ELECTRONICS SUCCESS ... 683 RACKZ PRODUCTS. 571
Engineering (City & Guilds) [ | Exam (City & Guitds) 4 ELTRAC ELECTRONICS ...... 661 RISCOMP ... N "t':'T'o s
| [Hecriaiensincorns 0 carwecranics of | | Sy |
Electrical Contracting/ Computer GREENWELD ELECTRONICS ..622 STEWART OF READING .
I Installation O | Programming O I HART ELECTRONICKITS .. 634 gr:ﬂn VélELsLIETJg
P b 1CS..0ooiie. ... 684 UMA
GCE over 40 ‘0" and A" leve subjects O JAYTEE ELEC. SERVICES ... 622 TANDY ... .
| Name | UGHT SOLDERING DEVELOP- TKELECTRONICS ............ 628
MENTS ... 61 TUTORKIT PRODUCTS ... 634
Address , LONDON ELECTRONICS COLLEGE ZENITH ELECTRONICS ... 624
d Sch . Dept. ECSA9, 312/314 High St., 683
Sundn Surrey SM‘I |PR Tel 01 643 9568 or 041 221 2926 (24 L) M N || ettt e el

OP AMP TUTOR OT1

A versatile teaching aid for Operational Amplifier
fundamentals. Includes socketed 741, Mode Control
Switch, Two Potentiometers and close tolerance
components. Will solve simple Differential Equations
and generate waveforms etc

Op Amp Tutor OT1 (Kit). £27-50 plus vat

TUTORKIT PRODUCTS

(Div. of Limrose Electronics Ltd.),
Llay Industrial Estate, Wrexham, 1 OF Ame TyTOR OT1
Ciwyd, LL12 0TU, UK
Tel: 097 883 2285

252A HIGH STREET, HARLESDEN, LONDON NW10 4TD
a
- TEL: 01965 5748
=4
.
. .
TELEX: 265871 MONREF G Quoting 72: MAG31197

« #|z 1 SPECIALSTOCK CLEARANCE SALE ;: :

40008 SERIES | 4069 009 | 4584 025 TC4s0 116
CMOS 4070 009 | 4585 03 | nHCIls 0 TAHCTI38 033 | 741892 MEMORY tM3ITHVK SL4%0 152 026 | TIP2IA 0.24
4001 003 | «n 0.09 HCIS2 030 MHCTI3S 032 | 7aSw07 IIIB DEVICES LM317K 294 STK8250 600 ms 026 | 2N706 0.14
002 009 | 4073 009 | 74HC CMOS | 7HCIS3 028 MHCTIE? 031 MS19 030 4116 (THOM 040 37T 082 | TBAI20S 039 | 7305 026 | 2N30s3 012
4006 021 wrs 009 SERIES MHCI D3 MHCTISY 035 | 748113 0.8 41464 (NEC) 256 LM317MP 067 | TCMs089 135 | 7908 033 | 2N3819 019
007 009 | 4076 027 | 74HCO0 011 | 74HCISS 034 MHCTYS3 036 [ Ja814 025 BII6{HIT) 095 LM319N 267 | TDAIO72 129 | 1912 022 | 2NS060 014
008 021 | 4077 022 | 74HCO2 012 | 7aHC20 0.3 MHCTIS? 032 | M$13 025 LMK 315 | TDA2003 080 | 7915 021 | 2NS061 o5
4009 012 | 4078 003 | 74HCO3 013 | 74HC241 039 TAHCTIS8  0.26 NI 020 LINEAR omczs LM34N 026 | TDA2004 120 ( 78TI2CT 100 | 2N5062 015
4010 an 4085 o.18 J4HCO4 an 1aHC2.2 039 JAHCTIBL 042 185132 0.24 CA1252E LMI3IN 29 TDA2005 120 78L0S (1}] 2N5064 0.6
02 003 | 4089 040 | JAHCUG4 0.1 | 74HC243 0.9 TAHCTIB) 036 | ja5138 019 CA3130€ ong LM3IIMP 094 | TDA2006 140 [ 79L08 02 | 2N®4E 066
014 [F]] 034 036 | 74HCO8 001 | 74HC244 039 JAHCTIB4 035 | JaSi® 032 CA3018A 103 LM339AN 125 | TDAMGO0 275 | 79112 02 ¢ N34 006
015 021 4095 037 J4HCI0 oH TAHC245  04S TAHCTIES 041 7815148 039 CA3018 062 LM339N 018 o7 038 BL15 017 2N3102 007
4016 013 40% 037 P4HC11 on T4HC25) 0 JAHCTITS 030 7418151 o2 CAIDMBE 037 LM345K5.0  7.14 o2 035 8108 047 Zxies 010
1018 0 4038 023 74HC14 015 74HC253 0.30 74HCTIS0 034 4LS162 0.26 CA30B1E 0.33 LM348N an TLO74 060 ZTX109 013
4019 0.16 4099 035 74HC20 on 14HC257 0.2 TAHCT240 037 7415164 0.24 CA3085 0.42 LM358N on TLO8Y 035 ZTX300 010
4020 0.2 40101 0.9 TAHC2t on 74HC259 044 JSHCT41 039 7aLS 188 054 CA3088E 138 LM353N 1.35 TLDB2 034 OISCRETE ZTX301 (1]
Lo} 0 40102 054 TAHC3? on TAHC266 019 T4HCTH2 037 141518 024 CA3083E 072 LM360N 418 UAT39PC 190 DEVICES ZTX302 0.4
w022 2 | s 069 | T4HCA 025 | MHC35 028 MHCT43 039 | JaS1% 033 CA3030A 097 IMIBIN 240 | ULN2803 090 | BCIO7 006 | ZTX303 on
4023 009 40104 042 T4HC5) [A]} T4HC367 0.2 MHCT2¢ 037 74LS243 034 CA3094F 0.54 LM37IN 20 280ACPU 038 BC108 0.06 ZTX310 0
4024 a7 40105 054 TaHCI4 015 TMHC36E 021 T4HCTUS 065 7415219 009 CA3141E 04t LM380N-16  0.90 Z80ACTC 150 BCI09 006 X312 0.12
4025 009 40106 019 T4HCTS (T.] JAHC3  0.38 J4HCT2S? 0.3 7418367 al6 CA3146€  0.75 iM380NE 080 Z80ADMA 426 BC140 030 X313 0.13
4027 0.12 40107 028 T4HCES 025 TAHC320 038 TAHCT213 040 7415368 0.18 CA3160E 045 LM3837 158 ZB0API0 128 BCI09C 0.09 K314 016
4028 0.8 40108 0398 74HC86 06 14HC3%3 0.32 TAHCT367  0.25 7418313 033 CA3W9E 0.8 LM3BaN 118 ZB0ASIO 350 BC1828 0.02 ZTX341 0.12
4029 on 40109 048 74HCTS 0.20 TAHCST3 0.4 TAHCT373 059 7415374 038 CAZI40E 027 LM386NT 067 ZN10ME 128 BCI82L 003 ZTTXas0 016
4030 009 40110 062 JAHCT6 019 T4HCSI4 068 TAHCTaA 038 CA3240E 049 LM30ZN 076 IN1D40E 490 BCI83L 005 TTAS00 0.10
4032 040 40114 149 TaHCT? 020 JAHC640 054 JAHCT3% 045 TAICOM LOW ICLT107 300 LM3s1aN 230 IN41AN 055 BC184aL 005 ZTX530 0.13
4035 032 | 0147 049 | 74HCIO? 020 | 74HCEBE  0.37 THCT3S 039 PROFILE IC SOCK- ICM155%6  0.79 LM3SIGN 200 { ZN425E 215 | BC212 003 | ZTxen o1t
4038 04t 4502 o J4HCI09 019 TAHCTS33 043 [1;3 LF347 0.60 LM748CH 026 INA26E 148 8c1 005 VX650 0.20
4040 (¥ 4503 0.8 78HC112 02 74HCT CMOS MHCTSA1 044 8 PIN SKTS 0.02 LF351 019 LM318H 163 INA2TE (X<l BC213 002 ZTX750 021
4041 05 4508 01s TAHC1I3 020 SERIES TAHCTE40 080 14PIN SKTS 003 LF353 0.35 MCruaosL 105 2N42BE 358 BC213L 005 ZTX753 027
4042 003 | 4510 022 | MHCIB 023 | 74HCTO0  0.12 16 PIN SKTS 0.03 LF388N 200 MC1408P 125 | ZN4aIN 565 | BC21eL 006 | BDI3Y 023
4043 023 451 033 T4HC125 221 74HCT02 0.20 T4LS TTL SERIES 24 PIN SKTS 0.07 LM2902 038 MC3357 1.02 ZNA4SE 19 BC23? 0.03 BD135 012
4048 023 | 4512 025 | 7HCI32 024 | 74HCTOA 012 | 741500 009 28PIN SKTS 0.08 LMZ%OIN 210 MC3240 202 | ZNasOE 42 | BC2e 003 BD136 013
4045 059 | 4514 044 | M4HCI 019 | 74HMCTOS Q.12 74LS01 009 4OPIN SKTS 01 LMBIIN 222 MC3a23P 055 BC327 003 BD138 [N]
4047 029 { 4515 045 | 74HCI33 020 JAHCTI0 015 741502 009 LM291IN- 14 2.22 MC3aa1P - 218 LATEST ADO)- | BC328 003 80139 015
4049 013 | 4516 0% | 7HCI48 023 | HCTII 004 | 7403 0ls RECTIFIER LM301AN 040 MC3a46P 219 TIONS BC337 0.03 BEYT 019
4050 013 | 4517 068 T4HCISE 023 JHCT20 0.2 141505 009 DIDOES LM301AH 0N NES3IN 097 LM318H 183 | BC338 0m BFX4 018
4051 02 | 4518 025 | 74HCISI 023 | MHCT2)  01S | 741508 008 IN40CY 001 LM304H 260 NESSN 118 | LM3BN 027 | Bess 003 BFX85 038
4052 023 4520 025 T4HC154 056 M4HCT27 [ ] 74L509 009 1N400) 001 LM30SH 093 NES56N 044 MC3437P 0S4 BCSATC 0.03 BUB0E 0.60
“s3 0 | 4% 025 | 74HCIS? 031 | 7aHCTIZ 014 | 74520 009 1N5400 004 IM30TH 106 NESSSN 087 MC86P 218 | BC548 002 8UB07 055
] 03 | 4528 on 4HC18 023 JAHCTSA 050 74821 009 IN5402 005 IM30IN 050 NES65N 0569 LM38IN 133 1 BCS4d 0m €1060 02
4055 028 | 4512 034 | 74HC10 028 | 7aHCTIe 0.3 741530 0.09 INS404 006 LM30BAH 375 NESTON 135 | MC3%0P 129 | BCSS0C 003 MPSA6 009
405 040 | 4538 029 | 74HCIB1 028 MHCTIS 028 741832 009 INS406 007 LM308AN 052 NES7IN 1.18 BCS5% 004 MPSAI3 009
4060 02 | 4539 027 | 74HCI62 028 | MHCTBS 043 | 74LSSI 009 IN5408 008 LM309K 152 NEST2N 130 | VOLVAGE REGU- | BCss) 003 MPSA®2 012
4063 033 | 4503 029 | 74HCIE) 028 | 74HCTBE 026 | 74LS55 009 IM3IH 205 NESSZN14 049 LATORS BC558 (173 MPSABS D14
4066 o | 4555 022 | 74HCII3 027 | MHCTIZB  0.37 | 74LSR3 018 SIGNAL 010DES LM3ION 133 RC4558 03 7805 04 | BCsse 003 TIC2060 035
4067 068 455 024 74HC174 027 4HCTI3Z 040 74L583 046 INGI4 001 *{ LM3NIN 025 SPO256AL? 375 2 0.14 BCS60B 0 TIC2250 042

RESISTORS 0.25W 5% FROM 1.0 OCHM —10M OHM SAME VALUE 1000PCS £2.00. SAME VALUE 100PCS £0.35p.
PLEASE ADD 15% V.A.T. TO ALL PRICES, CARRIAGE IS FREE ON ORDERS OVER £20.00., ELSE ADD 75p+V.A.T. TO TOTAL VALUE TO COVER CARRIAGE.
NOTE THAT THESE ITEMS ARE SUBJECT TO STOCK AVAILABILITY AND WHILE STOCKS LAST,

SO HURRY CALL US ON 01-965-5748 TO CHECK ON STOCK LEVELS.
ORDERS FROM GOVERNMENTAL AND EDUCATIONAL DEPTS. ARE WELCOME FOR LISTED OR ANY UNLISTED ITEMS

Publlsh:d*on approximately the first Friday of each month by Wimborne Publishing L1d., 6 Church Street, Wimborne, Dorset BH21 1JH. Printed in England by Benham & Uo. Limited, Colchester,

Essex. Distributed by Seymour, 334 Brixton Road, London SW9 7AG. Sole Agents for Australia and New Zealand — Gordon & Golch (Asia) Ltd., South Africa - Central News Agency Lid.

Subscriptions INLAND £14.50 and OVERSEAS £l7 50 payable to ““Everyday Electronics® Subscription Department, 6 Church Street, Wimborne, Dorsel BH21 1JH. EVERYDAY ELECTRONICS
is sold subject to the following conditions, namely that it shall not, without the written consent of the Publishers first having been given, be lent, resold. hired out or olherwise disposed of by way of Trade
at more than the recommended selling price shown on the cover, and that it shall not be lent, resold, hired out or orherwise disposed of in a mutilated condition or in any unauthorised cover by way of
Trade or affixed to or as par1 of any publication or advertising, literary or pictorial matter whatsoever.
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ircuits to power compatible Vu meter. Open and short circuit proof.

Jupplied ready built and tested.

OMP100 Mk II Bi-Polar Output power 110 watts
R.M.S. into 4 ohms. Frequency response 15Hz-
30KHz —3dB, T.H.D. 0.01%, S.N.R. —118dB, Sens.
for Max. output 500mV at 10K. Size
355x115x65mm.

PRICE £33.99+£3.00 P&P.

OMP/MF100 Mos-Fet Output power 110 watts
R.M.S. into 4 ohms, Frequency Response 1Hz-
100KHz —3dB, Damping Factor 80. Slew Rate
45V/uS, T.H.D. Typical 0.002%, Input Sensltivity
500mV, S.N.R. - 125dB. Size 300X 123x60mm.
PRICE £39.99+£3.00 P&P.

OMP/MF200 Mos-Fet Output power 200 watts
R.M.S. into 4 ohms, Frequency Response 1Hz-
100KHz —-3dB, Damping Factor 250. Slew Rate
50V/uS, T.H.D. Typical 0.001%, Input Sensitivity
500mV, S.N.R. —130dB. Size 300X 150X 100mm.
PRICE £62.99+£3.50 P&P.

OMP/MF300 Mos-Fet Output power 300 watts
R.M.S. into 4 ohms, frequency Response 1Hz-
100KHz -3dB, Damping Factor 350. Slew Rate
60V/uS, T.H.D. Typical 0.0008%, Input Sensitivity
500mV. S.N.R. —130dB. Size 330% 147 % 102mm.
PRICE £79.99+£4.50 P&P.

ITE: Mos-Fets are supplied as standard {100KHz bandwidth & Input Sensitivity 500mvV). it
suired, PA version (50KHz bandwidth & Input Sensitivity 775mV) Order— Standard or P.A.

Vu METER Compatible witj our four amplifiers detailed above. A very
accurate visual disptay employing 11 L.F.D. diodes {7 green, 4 red) plus
an additional on/off indicator. Sophisticated logic control circuits for
very fast rise and decay times. Tough moulded plastic case, with tinted
acrylic front. Size 84 x 27 X45mm.
PRICE £8.50+50p P&P.

DUDSPEAKERS 5" to 15” up to 400 WATTS R.M.S.
abinet Fixing in stock. Huge selection of McKenzie
»udspeakers available including Cabinet Plans.
arge S.AE. (28p) for free details.

IWER RANGE

50 WATT R.M.S. Hi-Fi/Disco.

oz magnet, 12" ally voice coil. Ground ally fixing escutcheon. Res. Freq. 40Hz Freq. Resp. to 6KHz. Sens
dB. PRICE £10.99. Available with black grille £11.99. P&P £1.50 ea.

" 100 WATT R.M.S. Hi-Fi/Disco

0z magnet. 2" ally voice coil. Ground ally fixing escutcheon. Die-cast chassis. Whoite cone. Res. Freq.
Hz Freq. resp. to 4KHz. Sens 95dB. PRICE £28.60+£3.00 P&P ea.

cKENZIE
" 85 WATT R.M.S. C1285GP Lead Guitar/Keyboard/Disco.
a|ly wvoice coil. Ally centre dome. Res. Freq. 45Hz. Freq. Resp. to 6.5KHz. Sens. 98dB. PRICE £34.57+£3.00

i 85 WATT R.M.S. C1285TC P.A./Disco 2" ally voice coil. Twin cone.

s. Freq. 45Hz Freq. Resp. to 14KHz. PRICE £35.35+£3.00 P&P ea.

" 150 WATT R.| Mg C1S Bass Guitar/Disco.

ally voice coil. Die-cast chassis. Res. Freq. 40Hz Freq. Resp. to 4KHz. PRICE £66.39+£4.00 P&P ea.
" 60 WATT R.M.S. 1060GP Gen. Purpose/Lead Guitar/Keyboard/Mid. P.A.

voice coil. Res. Freq. 75Hz Freq. Resp. to 7.5KHz Sens 99dB. PRICE £23.72+£2.00 P&P,
" 200 WATT R M.S. C10200GP Guitar/Keyboard/Disco.

voice coit. Res. Freq. 45H2. Freq. resp. to 7KHz. Sens. 101dB. PRICE £47.49+£3.00 P&P.
" 200 WATT R.M.S.q(ﬂ 5200 High Power Bass.

s. Freq. 40Hz. Freq. Resp. 10 5KHz. Sens 101dB PRICE £73.26 * £4.00 P&P.

" 400 WATT R.M.S. C15400 High Power Bas:

s. Freq. 40Hz. Sens. 102dB. PRICE £94. 12+£4 00 P&P.

EM

70 WATT R.M.S. Multiple Array Disco etc.

voice coil. Res. Freq. 52Hz. Freq. resp. to 5KHz. Sens. 83dB. PRICE £22.00+£1.50 P&P ea.
150 WATT R.M.S. Muttipie Array Disco etc.

voice coil. Res. Freq. 48Hz. Freq. resp. to 5KHz. Sens. 92dB. PRICE £32.00+£1.50 P&P ea.

" 300 WATT R.M.S. Disco/Sound re-enforcement etc.

2" voice coil. Res. Freq. 35Hz. Freq. Resp. to 4KHz. Sens. 92dB. PRICE £36.00+£2.00 P&P ea.
" 300 WATT R.M.S. Disco/Sound re-enforcement etc.

2" voice coil. Res. freq. 35Hz Freq. resp. to 4KHz. Sens. 94dB. PRICE £47.00+£3.00 P&P ea.

JUNDLAB (Full Range Twin Cone}

60 WATT R.M.S. Hi-Fi/Multipie Array Disco etc.

voice coil. res. Freq. 63Hz Freq. resp. to 20KHz. sens. 86dB. PRICE £9.99+£1.00 P&P ea.

2" 60 WATT R.M,S. Hi-Fi/Muttiple Array Disco etc.

voice coil. Res. Freq. 56Hz. Freq. Resp. to 20KHz. Sens. 89dB. PRICE £10.99+£1.50 P&P ea.
60 WA‘lTR M.S. Hi-Fi/Multiple Array Disco etc.

/4" voice coil. Res. Freq. 38Hz. Freq. resp. to 20 KHz. Sens 83dB. PRICE £12.99+£1.50 P&P ea.
" 60 WATT R.M.S. Hi-Fi/ Disco etc.

/" voice coil. Res. Freq. 35Hz. Freq. Resp. to 15KHz. Sens 83dB. PRICE £16.49+£2.00 P&P ea.

HOBBY KITS. Proven designs including glass fibre}
printed circuit board and high quality componentsi
complete with instructions.

FM MICROTRANSMITTER (BUG) 90/105MHz with very sensitive micro-
phone. Range 100/300 metres. 57x46x14mm (9 volt). Price £8.62+75p
P&P.

3 WATT FM TRANSMITTER 3 WATT 85/115MHz varicap controlled
professional performance. Range up to 3 miles 35x84x12mm (12 volt),
Price £14.49+75p P&P.

SIMGLE CHANNEL RADIO CONTROLLED TRANSMITTER/RECEIVER
27MHz. Range up to 500 metres. Double coded modulation. Receiver |- §
output operates relay with 2 amp/240 volt contacts. Ideal for many applica- ol
tions. Receiver 90x70x22mm (9/12 volt). Price £17.82. Transmitter s

80x50+15mm (9/12 volt). Price £11.29475p P&P each. SAE for complete T3 watt FM
ransmitte

.
SR POSTAL CHARGES PER ORDER £1.00 minimum. OFFICIAL ORDERS |
VISA

WELCOME, SCHOOLS, COLLEGES, GOVERNMENT BODIES, ETC
PRICES INCLUSIVE OF VAT. SALES COUNTER VISA/ACCESS/C.O.
N ACCEPTED.

OVP POWER AMPLIFIER  MODULES
JMP POWER AMPLIFIER MODULES now enioy a world-wide rep

ation for quality, reliability and performance at a realistic price. Four models available to sult the needs of
ve professional and hobby market, i.e. Industry, Leisure, Instrumental and Hi-Fi etc. When comparing
rices, NOTE all models include Toroidal power supply, Integral heat sink, Glass fibre P.C.B. and Drive

+ PRICES INCLUDE V.A.T. « PROMPT DELIVERIES « FRIENDLY SERVICE » LARGE S.AE"
28p STAMP FOR CURRENT LIST

BURGLAR ALARM IDEAL for Work-
Better to be ‘Alarmed’ than terrified. sho pPs, Fac-
Thandar's famous ‘Minder Burglar Alarm System. tories, Offices,
Superior microwave principle. Supplied as three units H Sup-
complete with interconnection cable. FULLY GUARAN- ?rg%’ et::é a‘:ip
TEED. p Y

Control Unit—Houses microwave radar unit, range up built.
to 15 metres adjustable by sensitivity control. Three
position, key operated facia switch—oH—test—armed.
30 second exit and entry delay.
Indoor alarm—Electronic swept freq. siren. 104dB out-
put.
Outdoor alarm—Electronic swept freq. siren, 98dB out-
put. Housed in a tamper-proof heavy duty metal case.
Both the control unit and outdoor alarm contain rechar-
i geable batteries which provide full protection during
1 mains failure. Power requirement 200/260 Volt AC
50/60Hz. Expandable with door sensors, panic buttons
, etc. Complete with instructions.

SAVE £138.00 Usual Price £228.85
BKE’s PRICE £89.99+£4.00 P&P

Why buy a collection of self-assembly boards!

OMP LINNET LOUDSPEAKERS

The very best in quality and value. Made specially to suit today’s need
for compactness with high sound output levels. Finished in hard
wearing black vynide with protective corners, grille and carry handle.
All models 8 ohms. Full range 45Hz-20KHz. Size 20" x15"+12". Watts
R.M.S. per cabinet. Sensitivity 1W. 1 mtr. dB.

OMP 12-100 Watts 100dB. Price £149.99 per

pair.
OMP 12-200 Watts 102dB. Price £199.99 per
Silvrs.ry; Securicor £8.00 per pair

9" STEREO RACK AMPS 1 K-WATT

SLIDE DIMMER
: Control loads up to

* Compact size

4%3x 1" 22"

* Easy snap in fixing

through panelicabi-

net cut out

"% Insulated plastic

case

* Full wave control

usnn88 amp triac
onforms to

BS800

Professional 19" cased Mos-Fet stereo
amps. Used the World over in clubs, pubs,
discos etc. With twin Vu meters, twin toroi-
dal power supplies, XLR connections.
MF600 Fan cooOled. Three models (Ratings
R.M.S. into 4 ohms). Input sensitivity 775
mV.

MF200 (100+100)W. £171.35 Securicor
MF400 (200+200)W. £228.85 Delivery
MF600 (300+300)W. £322.00 £10.00

* Suitable for both resistance
and inductive loads. Innume-
rable applications in industry,
the home, discos, theatres,

etc.
PRICE £13.99+475p P&P

BSR P295 ELECTRONIC TURNTABLE
* Electronic speed controls 45 & 333 rpm # Plus
Minus variable pitch control * Belt driven % Alumi-
niun platter with strobed rim & Cue fever % Antiskate
{bias device} # Adjustable counter balance * Manual
arm * Standard V2" cartridge fixings * Supplied com-
plele with cut-out template ® D.C. Operation 9- 14V
D.C. 65m,

A
Price £36.99+£3.00 P&P

ADC O4 mag. cartridge tor above Price £4.99
ea.+50p P&P

PYEZO ELECTRIC TWEETERS—MOTOROLA
Join the piezo revolution. the low dynamic mass {no voice coil) of a Piezo tweeter produces an |mproved
transient response with a lower distortion level than ordinary dy As a is not
required these units can be added to existing speaker s: Jslems of up to 100 watts (mnre if 2 putin senesi
FREE EXPLANATORY LEAFLETS SUPPLIED TWEETER.

TYPE ‘A’ (KSN2036A) 3" round with protective wire mesh,
ideal for baokshelf and medium sized Hi-Fi speakers. Price

£4.90 each+40p P&P.

TYPE ‘B (KSN1005A) 3%2" super horn. For general pur-

pose speakers, dico and PA systems etc. Price £5.99
TYPE TYPE 8 each+40p P&P

TYPE 'C’ {KSN6016A) 2"X5" wide dispersion horn. For
quality Hi-Fi systems and quality discos etc. Price £6.99
each+40p P&P

TYPE ‘D’ (KSN1025A) 2"X6" wide dispersion horn. Upper
frequency response retained extending down to mid
range (2KHz). Suitable for high quality Hi-Fi systems and
quality discos. Price £9.99 each+40p P&P

TYPE ‘E’ (KSN1038A) 3%" horn tweeter with attractive
\ silver finish trim. Suitable for Hi-Fi monitor systems etc.

- Price £5.99 each+40p P&P
TYPE O LEVEL CONTROL. Combines on a recessed mounting
- plate, level control and cabinet input jack socket.

85X85mm. Price £3.99+40p P&P

STEREO DISCO MIXER

SIEREO DISCO MIXER with 2x5 band L & R graphic
equalisers and twin 10 segment LED Vu meters, Many
ou's!andlng features. 5 |npuls with individual fadels
g a usefu! bi of the foli

Turntables (Magi 3 Mics, 4 Line plus Mic with lall(
over switch. Headphone monitor, Pan Pot L & R Mas-
ter Qutput controls. Oulpul 775mV. Size
360x280x90mm

Price £134.99+£3.00 P&P

B. K. ELEGTRONIGCS

UNIT 5, COMET WAY, SOUTHEND-ON-SEA,
ESSEX. 882 6TR TEL: 0702-527572
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