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ELECTRONIC IGNITION
KIT

TOTAL ENERGY DISCHARGE ciccronic

ignition gives all the well known advantages of the best capacitive
discharge systems.

PEAK PERFORMANCE
conditions.

IMPROVED ECONOMY
between services.

FIRES FOULED SPARK PLUGS no other system can better the
capacitive discharge system’s ability to fire fouled plugs.

ACCURATE TIMING prevents contact wear and arcing
by reducing load to a few volts and a fraction of an amp.

SMOOTH PERFORMANCE immune to contact bounce and
similar effects which can cause loss of power and roughness.

SUPER POWER SPARK 3% times the energy of ordinary
capacitive systems — 3% times the power of inductive systems.

OPTIMUM SPARK DURATION 3 times the duration of ordinary
capacitive systems — essential for use on modern cars with weak fuel
mixtures.

BETTER STARTING
battery.

CORRECT SPARK POLARITY unlike most ordinary C.D. systems
the correct output polarity is maintained to avoid increased stress on the
H.T. system and operate all voltage triggered tachometers.

———-— higher output voltage under.all

no loss of ignition performance

full’ spark power even with low

L.ED. STATIC TIMING LIGHT for accurate setting of the engine’s
most important adjustment.

LOW RADIO INTERFERENCE fully suppressed supply and absence
of inverter ‘spikes’ on the output reduces iriterference to a minimal level.

DESIGNED IN RELIABILITY an inherently more reliable circuit
combined with top quality components — plus the ‘ultimate insurance’
of a changeover switch to revert instantly back to standard ignition.

I N K l T F O R M it provides a top performance
electronic ignition system at less than half the price of competing ready-
built systems. The kit includes everything needed, even a length of solder
and a tiny tube of heatsink compound. Detailed easy-to-follow instructions,
complete with circuit diagram, are provided — all you need is a small
soldering iron-and a few basic -tools.

AS REVIEWED IN
ELECTRONICS TODAY INTERNATIONAL JUNE '81 ISSUE
and EVERYDAY ELECTRONICS DECEMBER ‘81 ISSUE

FITS ALL NEGATIVE EARTH VEHICLES,
6 or 12 volf, with or without ballast

OPERATES ALL VOLTAGE IMPULSE TACHOMETERS
Some older current impulse types (Smiths pre ‘74) require an adaptor —
PRICE £2.95

STANDARD CAR KIT £15.90

ASSEMBLED AND TESTED £26.70 PLUS £

TWIN OUTPUT KIT £24.55

For MOTOR CYCLES and CARS with twin ignition systems

ASSEMBLED AND TESTED £36.45

Goods normally despatched within 7 days
Magnus Road, Wilnecote,
Tamworth. B77 5BY VISA
Phone 0827-281000

N

U.K. P.&P.

Prices include V.A.T.

ELECTRONIZE DESIGN Dept.C

BARCLAYCARD

DIMENSIONS: Length 12.5¢cm
Width 8.9cm
Height 43cm
Lead length 100.0 cm

TECHNICAL DETAILS

The basic function of a spark ignition system is often lost among claims

for longer ‘burn times’ and other marketing fantasies. 1t is only necessary
to consider that, even in a small engine, the burning fuel releases over

5000 times the energy of the spark, to realise that the spark is only a

trigger for the combustion. Once the fuel is ignited the spark is insignificant
and has no effect on the rate of combustion. The essential function of the
spark is to start that combustion as quickly as possible and that requires

a high power spark.

The traditional capacitive discharge system has this high power spark

but, due to it’s very short spark duration and consequential low spark
energy, is incompatible with the weak air/fuel mixtures used in modern
cars. Because of this most manufacturers have abandoned capacitive
discharge in favour of the cheaper inductive system with it’s low power
but very long duration spark which guarantees that sooner or later the fuel
will ignite. However, a spark lasting 2000pS at 2000 rev/min. spans 24
degrees and ‘later’ could mean the actual fuel ignition point is retarded

by this amount.

The solution is a very high power, medium duration, spark generated by
the TOTAL ENERGY DISCHARGE system. This gives ignition of the
weakest mixtures with the minimum of timing delay and variation for a

smooth efficient engine.

SUPER POWER DISCHARGE CIRCUIT A brand new technique
prevents energy being reflected back to the storage capacitor, giving 3%
times the spark energy and 3 times the spark duration of ordinary C.D.
systems, generating a spark powerful enough to cause rapid ignition of
even the weakest fuel mixtures without the ignition delay associated with
lower power ‘long burn’ inductive systems.

HIGH EFFICIENCY INVERTER A high power, regulated inverter
provides a 370 volt energy source — powerful enough to store twice the
energy of other designs and regulated to provide sufficient output even
with a battery down to 4 volts.

PRECISION SPARK TIMING CIRCUIT This circuit removes all
unwanted signals caused by contact volt drop, contact shuffle, contact
bounce, and external transients which, in many designs, can cause timing
errors or damaging un-timed sparks. Only at the correct and precise
contact opening is a spark produced. Contact wear is almost eliminated
by reducing the contact breaker current to a low level - just sufficient to
keep the contacts clean.

TYPICAL SPECIFICATION

TOTAL  ORDINARY
ENERGY CAPACITIVE
DISCHARGE DISCHARGE
SPARK POWER (PEAK) 140 W 0w

SPARK ENERGY 36 mJ 10mJ
(STORED ENERGY) 135 mJ 65 mJ

SPARK DURATION 500 ps 160 pS
OUTPUT VOLTAGE (LOAD 50pF

EQUIVALENT TO CLEAN PLUGS) 38 KV 26 KV
OUTPUT VOLTAGE (LOAD 50pF + 500 K

EQUIVALENT TO DIRTY PLUGS) 26 KV 17 KV

VOLTAGE RISE TIME TO 20 KV
(Load 50pF) 25 S 30 PS

TOTAL ENERGY 'DISCHARGE should not be confused with low power
inductive systems or hybrid so called reactive systems.
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As used in the
Cambridge Learning Booklet

EXP 650 For microprocessor chips. £3.75

EXP 300 The most widely sold breadboard in the UK;
for the serious hobbyist.£6.00

EXP 600.6’’ centre channel makes this the
Microprocessor Breadboard, £6.60

EXP 4B An extra 4 bus-bars in one unit. £2.40

EXP 325 Built in bus-bars accepts 8, 14, 16 and up to 22
pin ICS. £1.65

EXP 350 270 contact points, ideal for working with up
to 3 x 14 pin DIPS. £3.30

PB6 Professional breadboard in easily assembled kit
form. £9.75 (Not illustrated.)

PB 100 Kit form breadboard recommended for students
and educational uses. £12.50 (Not illustrated.)

& ITSASEASYAS1, 2 3 with THE EXPERIMENTOR SYSTEM
. EXP 300PC which includes one item. A matchboard

-drilled PCB — £1.20
SCRATCHBOARD 2. %’;P ;0; which Includes three items. Three 50-sheet

scratchboard workpads — £1.50
'BREADBOARD 3. EXP 303 which includes three iterms. Two matchboards and
an EXP 300 salderless breadboard ~ £7.60
-MATCHBOARD 4. EXP 304 which includes four items. Two matchboards and

EXP 300 breadboard and a scratchboard workpad — £8.70
The above prices do not include P&P and 15% VAT

TOMORROW'S TOOLS TODAY

GLOBAL SPECIALTIES corPORATION G.S.C. (U.K.) Limited, .Dept.4H.
Unit 1, Shire Hill Industrial Estate,
S Saffron Walden, Essex CB11 3AQ.
Tel: Saffron Walden (0799) 21682.
Telex 817477

= o i

mT mo O @

()

NAME____

ADDRESS — —

| enclose cheque/PQ for £

or debit my Barclaycard, Access, American Express card

No. " Exp.date
or Tel: {0799) 21682 with your card number and your order!will be in " the
post immediately,

A EXP 650 QOnty. Reqd. 8 EXP 300 Qnty. Reqd.
£5.17 £8.05
Qnty.Reqd. | DEXP4B | Qnty.Reqd.
£8.74 £3.62
EEXP325 | Qnty Read. | F EXP350
£2.76 £4.65
G PB6 Qnty. Read. H PB 100 Qnty. Reqad.
£12.36 £15.52
= —
Experimentor System
1 EXP300PC! Qnty.Reqd. 2 EXP 302 Qnty. Reqd.
£2.25 £2.58
3 EXP 303 Qnty. Reqd. 4 EXP 304 Qnty. Reqd.
£9.40 £11.15
Boxed prices include P & P and 15% VAT

FREE catalogie
tick box [

Global Specialties Corporation {UK) Limited, Dept. 4H.

Unit 1, Shire Hill Industrial Estate, Saffron Walden Essex C8113AQ
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TWO FABULOUS OFFERS FROM

ALCON

TESTER 20
20ko/V a.c. & d.c.

THE IDEAL
INSTRUMENT
FOR THE
CONSTRUCTOR

With protective diodes
and quick-acting 1-25A
fuse.

ONLY £29-75

inc. VAT, P&P, complete with
carrying case, leads and instructions.

The best instrument for the workshop, school, toolbox, TV shop and
anywhere accurate information is needed quickly and simply.

Accuracy: d.c. ranges and ) 2% a.c. 3% (of f.s.d.)

40 ranges: d.c. V100mV, 1-0V, 3-0V. 10V, 30V, 100V, 300V, 1000V.
d.c. | 50uA, 100uA, 300uA, 1-0mA, 3mA, 10mA, 30mA,
100mA, 1A, 10A.

a.c. V 10V, 30V, 100V, 300V, 1000V,

a.c. | 3mA, 10mA, 30mA, 100mA, 1-0A, 10A.
Q 0-5-0k2, 0-50k(2, 0-500k(2, SMQ, 50M€2.
dB from —10 to +61 in 5 ranges.

Dimensions: 105 x 130 x 40mm.

TESTER 50
39 ranges
50kq/V a.c. and d.c.
With protective diodes
and quick-acting 1-25A
fuse.
THE
PROFESSIONAL
SOLUTION
TO GENERAL
MEASUREMENT
PROBLEMS

ONLY £36-30

incl. VAT, P&P, complete with
carrying case, leads and instructions.
Goods normally by return of post.

won v
200 v
- v
= v
o v
v
v
200

——

The best Instrument for the workshop, school, toolbox, TV shop and
anywhere accurate measurement is needed quickly and simply.

Accuracy: 50k()/V, a.c. and d.c.

39 ranges: d.c. V 150mV, 1V, 3V, 10V, 30V, 100V, 300V, 1000V;
d.c. | 20uA, 100uA, 300uA, 1MA, 3mA, 10mA, 30mA,
100mA, 1A, 3A.

a.c. V 10V, 30V, 100V, 300V, 1000V;

a.c. | 3mA, 10mA, 30mA, 100mA, 1A, 3A.
Ohms 5kQ, 50k, 500k(2, 5SMQ, 50MQ.
dB from —10 to 461 in 5 ranges.

Dimensions: 105 x 130 x 40mm.

For details of these and the many other instruments in the Alcon range,
including multimeters, components measuring, automotive and elec-
tronic instruments, please write or-telephone:

EII Instruments Ltd.

19 MULBERRY WALK « LONDON SW3 6DZ - TEL: 01-352 1897 - TELEX: 918867

Everyday Electronics, December 1982
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I-PAK AUDIO

HIGH QUALITY MODULES FOR STEREO
MONO AND OTHER AUDIO EQUIPMENT

AUDIO AMPLIFIERS

510 watts (RMS)

AL 5 wan Audio Amp Modue 22.30v supply £157
ALI0A 7-10 watt Audio Amp. Module 22-2v

supply

POWER

SUPPLIES
PS12 24w Supply Suit: 2 1 ALID 2 x AL20 2 £ AL3D &

PA12/SAS3 £1.65 SPMB0 33v Stabilsed supply Suit: 2 .

ALBO PAT00 10 15 watts €484 SPMI120/45 45v
Swbiised supply Suit: 2 x ALB0 PATO0 to 25

L

g )]

MINIATURE FM
TRANSMITTER -

Freq: 95-106MHz. Range: }mlle
Size:45 x 20mm. Add: 9v batt.

E"gz‘{ig:‘:ﬁﬁl-‘rﬂ‘g Far-cia- %’;';ov
MAGNETlC CARTRlDGE
PRE-AMP

Enjoy the quaity of a rnaunenc cartrdge with your
ceramic equipment using the MPAJD which is 8 quality
pre-amp. enabhing magnetic cartndges to be used where
focilties exist for ceramic cartridges only. Wrth a
DIN input socket & full, essy fo follow nstructions
MPAX) Steceo Mag Cartdge, Pre-amp.
~ input 15mv Qutput 100mv £327.

Transtormers are not included with
power supples. SPM120 Range
aso require reservoir and output capaciiors

TRANSFORMERS

2034 1.7 amp 35 suit SPMB0 £4.90. 2035 2 emp
S5y £B.65. 2006 750mA 17v Sut PSI2 £2.86. 240 15
amp (45055 Suit SPM12045 SPMI20/S5v £5.46.
2040 2 amp 055 65 Suit SPM120/55

SPM1Z065 £3.46. 2008 1 amp 0.20v Suit Steren

2 £350 2043 150mA 180 1o Suit SGX £160

ACCESSORIES

133 Teak Cabinet Suit Stereo 30 220 x 235 x

BImm £7.00. 140 Teak Cabinet Suit STATS 425 x 290 x
$mm £3.50 FP100 Front Panel for PAIOD &

PA200 £1.80. BP100 Back Panel for PA100 &

PA200 £1.60 GE10OFP From Panel for one

GEV0OMKI} £1.75. TCBD Kt of Parts including Teak
Cabinet chassis, sockets & knobs etc flo house STATS
Amplifier) £12.50 PS50 Consists - 1 capacitr & 4
dodes for constucting unstabiised power supply lor
ALZSD 10 125 watts £2.90

I-PAK

764

AUDIO AMPLIFIERS
152535 watts (RMS)

—
AL60 1525 watt Audio Amp Modue 30-50v
swpy £5.

A0 B watt Audio Amp Modue £8.07

SPM120 is & fixed voltage
stabikser with an output voltage of
aither 45, 5%, or 65. Oesgned for use in

axdio appheations, the stabsliser which provides output
currents up 10 254 operates direct from a mains
wanstormer requiring only the addition of two Electrolytic
capacitors to complete the power supply.
watts F5.38. SPM120%5 Sov Stabifsed supply Suit: 2 x ALS0 PA200 £538.
SPM120%65 65 Stabifised supply Suit: 2 x AL120 PAZ00 1 x AL250 £5.38
SG 150-15 Stabiised power supply for 2 x GE100 MKI £380.

S

|- i'i

l-ﬂ”i

MONO PRE-AMPLIFIERS
MM100 suitable for disco mizer. MM100G sutable for
guitar pre-amp mixer.
The MM100 and MM100G mono pre-ampirfiers are
compatible with the ALS0, ALB0 ALI20 and AL2S0 power
ampifiers and their associated power supphes.
MM100 Supply vohage 40-6% inputs. Tape Mag P.U.
Microphone Max output 500mw  £12.43 MMI10OG Supply
voftage 4065 inputs: 2 Gurtars, Microphones Max output

0w

WE STILL 00.

S 2mazed how

=== Torecewe youf copy send 7 S0 plus 25p p&p

BI-KITS
STAS 5 walts per channel Stereo Amphifies Kit consisang
of 2 x AL20 amphfiers 1 x PAI2 pre ampivher 1 x PS12
power supply 1 x 2035 wanstormer and necessary wiring
dagram £19.52. STAN0 10 watts pes channel Stereo
Amplitier Kit consisting of 2 1 AL30 amplers 1 x PA12
pre ampifier 1 x PS12 power supply 1 x 2036
Iranslormer and oecessary wiring diagrams {2063

SHOP AT 3 BALOOCK ST

—— 4

TERMS CASH WITH OROER SAME DAY DESPATCH ACCESS
BARCLAYCARD ALSO ACCEPTED TEL (09201 3182 GIRO 388 7006
ADD 15% VAT AND 75p PER ORDER POSTAGE & PACKING

R FESSIC
APPROAG

B PAK Audio Modules are femous for thew variely, ualily of design and ruggedoess For over 10 years B PAK have
been suppbers 10 manulacturars of high quakty sudn eqwpmenl throughout the world .— 1o date, weli over 100,000

modules have been sold
modues i their equipment

this is wiry discerning amateus enthusiasts and professionals alike msist on using 81 PAK

They know that every item is designed and tested To do the job for whith it is imfended before t leaves the factory.

Whatever you are building there is a kit or module in the BI PAX range to suit your every need

AUDIO AMPLIFIER

Audio Ampittier, SOW RMS. with integral heat sink and
short circuit prolection
Introduced to fult the demand for @ fully protected
power amp.. capable fo driving high quality speaker
systems at up lo 50w with dstarvon levels below 05%.
ideal for domestc use. Discos, P.A, systems, electonkc
agans, etc. The generously rated components ensure
continuous operation at high
output levels. AL12D 50 watt
Audio Amp Module
S0 70v supply

£13.14.

STEREO

PRE-AMPLIFIERS
PA12 Supply voitage 22-32v input sensitivity 300mv Suit:
ALIG/ALZ0/ALI0 €855 PAT00 Supply voitage 3056
nputs. Tape Tuner Mag P.U. Suit ALBO/ALBD £17.85
PA200 Supply voitage 35-10v inputs. Tape Tuner Mag
PU. Suit: ALBI/AL120/AL250 £18.24

GE100 MKl

10 Channel,
Monographie
Equaliser.

Ondy 15mm x 65mm x 50mm incuding the 10x 10K 45mm
shder potentometers and knobs which are mounted

o 8 board above the crcuitry. In the range of 31Hz to
18KHz you can ant and boost = 1248 with the 10 siders.
each with frequency marked on the circuit board. The
GE100 uses incude mixers, PA. systems and discas. It
wil also improve the sound reproduction of yow existing
audio equipment. Power supply for GE100 oid SGI0.
Togethes with Transtormer no: 2043
GEYO0 MX)I 10 Channel mono-graphic
Equaltser with siders & Knobs

£20.00.

BI-PAK’s COMPLETELY NEW CATALOGUE
Complelely re-designed. Full of 1he type of componerts you tequure, plus sonie
very inleresiing ones you will soon be using and of course the laiges 1ange ot
semiconductors for the Amateir: and Prolessional you could hope 1o find
There are no wasled page-. of useless infurmation so often included n
Catalogues pubhished nowadays Just sohid factsi e price. descuphion and
indwidual leatures o wha! we have avarlable. But iemember. Bi Pak’s pohy
has always been to se!l quality componenis at competilive prices and THAT

BI-PAK'S COMPLI f1 LY NEW CATALOGUL 15 now avadlable to you You will be

uch you can save when yau shop for ¢ lectame Components with

a B Pak Calalogue 1tavie one by you all the ime—it pays 10 buy Ri FAR

STA15 15 watts per channel Stereo Amphier Kit
consisting of 2 x ALG0 amplifiers 1 x PAT0D pre amphfier
1 x SPMB0 power supply 1 x 2034 tanstormer 2 x
couphng capacitors for 8 ohms 470 mtd SOv and
necessary wiring diagrams  £36.78. STAZS 25 walts per
channel Steveo Amplifier ¥t consisting of 2 x ALBO
amphhers 1 x PA100 pre ampliher 1 x SPM120/45 powes

Send your ordets 1o Dept EE 12 B1.PAK PO BOX 6 WARE HERTS

WARE HERTS

Vx4

 >

AUDIO AMPLIFIER

125 wetts (RMS), AL250.

A power ampifier prowding an output of up to 125w
RMS, into a 4 ohm load. Four 11w wansistors in the
output stage makes it extremely rugged while damage
from incorrect or short circut loads is prevented by a
fow transistor rotection orcuit. For use in many
apphcations such as disco units, sound re-nforcement
systems, background music players efc.

AL250 125 watt Audio Amp
Module 5080v

The PAXI} is basically ow popular PA100, modifications
being made to make it compatible with the higher

output amplifiers ie. AL120 & AL250 The unit boasts six
push button seleciors giving a choice of 3 inputs, 2
fiters. for both hegh and low trequencies and a stereo or
mono button, all combining 10 Pve 8 top quality stereo
pre-amplifier and tone control.

PUSH

BUWONG'
STEREO FM
TUNER

Firted with Phase locked ioop decoder

S$453 Prowdes instant programme selection at the touch
of 3 button ensmring accurate wning of 4 pre selected
stations, any of which may be altered as often as you
choose, simply by changing the settings of the preset
contiols Features mclude FET input
stage, Varicap diode

tuing,

£19.00.

ve

REGULATED
VARIABLE
STABILISED POWER SUPPLY

Vaciable from 2:30 voits and (1.2 Amps Kit includes:—

1 - VPS30 Module, 1 - 25 volt 2 amp wanstormer,

1 - 050v 2° Panel Meter, 1 - 02 amp 2 Panal Meter,
1 = 470 ohm wirewound potentiometer, 1 - &7 ohm
wirewound potentiometer Wring Diagram

included VPS30 KIT Qn_

SIREN ALARM MODULE
American Police type screamer powered from any 12
volt supply into & or B ohm speaker. Ideal for car usglar
oy alarm, {reezer bresk down and other security
= purposes  BP124 § want 12 mex -
Siten Alarm Madule Elﬁ
capacitors for 8 ohms 470 mid 4% 1 x resecvor
capacitor 2200 mid 100v and necessary wiring diagram

£85.75. STA®% 3 watts per channel Stereo Amplitier IGt consisting of 2 x
ALBD ampithers T x SPM1205 power supply 1 x PA200 pre ampiifies 1 x
2035 transtormes 2 x coupling capacitors 470 mtd at 50v for B ohms 1 x
teservoir capacitor 2200 mid 100v and recessary wiring dagram £45.76.

Use your credit card. Ring us on Ware 3182 MOW and
et your order even faster. Goods normally sent 2nd
Class Mail.

Remember you must add WAT at 15% to your order
Total. Postage add 75p per Yotal order

Everyday Electronics, December 1982



I-PAK BARGAINS

‘“‘IRRESISTABLE ““CAPABLE BRAND NEW LCD
RESISTOR BARGAINS'' CAPACITOR PAKS" DISPLAY MULTITESTER.
PaNe Q" Description Price PiiNo. Q" Description prce | RE188M
sx1o0 400  Mixed "All Type” Resistors  £1 Sxi6 250 Capacitors Mined Types f1 LCD 10 MEGOHM INPUT IMPEDANCE
sxil 400  Preformed %-% watt Carbon Sx17 200  Ceramic Capacitors Miniature *3% digit * 16 ranges plus hFE test tacility for
Resistors £ Mued fl PNP and NPN transistors “Ayto zero. aulo

Ski2 200 % watt Carbon Resistors fl
sk 200 % watt Carbon Resistors fl
SX14 150 % watt Resistors 22 ohm-

SXi8 100 Mued Ceramics 1pf- Sbipt £l
Sxi19 100 Mized Ceramics 6801-0.5mf  £1
SX20 100 Assorted Polyester/Polystyrene

polarity “Stngle-handed. pushbutton
operalion *Qver range indication *12.5mm

5121 SCREWDRIVER SET

. . . % -inch) 1arge L CD readout *Diode Check
6 precision screwdrivers in hinged plast 2m2 Mired fl Capaciors 1 { :
a‘le Sizes: — OWB : 4.2.2 4g - SkiS 100 ] and 2 watt Resistors 22 Sx21 60 Mixed C280 type capacrtors Fust circuit protection * Test leads. batfery
’ " 59and3 smm- £1.75 ohm 2m2 Mued f1 metal foil and instryctions included.
- my Paks SX12-15 contain a range of Carbon Film Resstors $x22 100 Electeolytics. all sorts fl Max indication 1999 or — 1999
5131 NUT DRIVER SET °L‘;’:s“::l':'“" "‘":‘ n °:"";;°h§i"‘7‘ils"' X a3 %0 2&’:'&55:‘;""‘"'“ - Polanity indication  Negative only.
i POy ese resistor paks a afull ange to f
$ precision nut drivers in hinged plastic case. Cover your Grojects. s124 2 Tantalum Beads. mixed £l Positive readings appear

With urning rod
Sizes: ~ 3.3 5.4.4.5an0 5mm.

5141 TOOL SET

without + sign.
Input impedance 10 Megohms
Zero adjus! Automalic

*Quantities approximate, count by weight.

£1.75 *Quantities approximate, count by weight.

. . pieces of Audio Plugs, Sockets and Con- Sampling lime 250 milliseconds
Er?,'s?;?,'.?.?('."»i‘..'.fpms?"sﬁ " r;-’r:gee’us plastic case ?g P5 nectors 10 include Jm 180240 Inine BARGAINS Temperature range - 5°C 10 50°C
} screwdrivers: in, Speakers, Phono, Jack Stereo " )
HOand H 1 Hex key wrenches: — and gdxoz%o etc Valued at well over £3normal Order g:; ;g X Lal"lel-zzs nt:{égo :{ Power Supply :);::3 Cealivalent
1 . No. small. s g y
D PN LB Our Pricey1 -50 per pak. SX43 10 Rectanguiar Green LED's 2 f1 Consumption 20mw
5751 WRENCH SET Guaranteed to save you money. SX46 30 Assorted Zener Diodes Size 155 x 88 x 31mm
5 precision wrenches in hinged plastic case SX26 3 Prs of 6 pin 240° DIN Plugs and 250mmw-2 watt meed voltages RANGES ﬂ
Sizes: —4.4.5, 5. 5.5and 6mm. €1.75 Chassis Sockets atligoce ieEs iy DC Voltage 0-209mV ‘
R SX27A 60 Assorted Polystyrene Bead SX47 4 Black inslrument g 3 *
BUY ALL FOUR SETS: 5121-5T51 and ge! Capacitors Type 9500 Series PPD Knobs—winged with ponter %~ 0:2:20-200-1000V. Acc:0.8% 1+ gy =
HEX KEY SET FREE ) SX28A gOAssorle%Silver Mica Caps. Standard screw. Fit size 29 AC Voltage 0-200- 1000V B
HEX KEY SET ON RING. === GpF-1 20mm. 50p Acc. 1.2% OC Current 0-2000A. *T o= o |
Sizes. 1.5.2.2.5.3, XA f;g(ﬁfs""ggpﬁ""" fL2iCacs; SHS 20 AsatedSicet obs 0 0-2:20-200mA.0-10A. Acc: 1.2% L B8 " §
f v , Jack/Chrome, etc. Resistance 0-2-20-200K ohms.  *jg/diee =~ |
4.5.5.5and 6mm. SX30A 50 High Voltage Disc Ceramics 750v K80 12 Neons and Filament Lamps. Low 0-2 Megohms. Acc: 1% 5 |
Made ot hardened steel min up to 8KV Assorted useful values £1.00 voltage and mains — vavious types g el Q = of
HX/1. £1.28 SX31A 50 Wirewound 9 watt {avg) Resistors a0d Colours — some panel mounting  £1 BI-PAK VERY LOWEST POSS PRICE <9 ﬁ |
Assorted values Tohm-12K £1.00 £35.00 each "‘x%

SINGLE SIDED FIBREGIASS

py £74

6 Black Heatsink will fi1 T0-3 and

T0-220. Reacy dulled. Half price

value. f1

SXS3 1 Power haned Heatsink. This heatstnk
gives the greatest possible heat dissipation

TheThird and

MINI VICE

Thus small cast iron quality made vice witl

‘ L
¥ FourthHand...
lamp on 1o any bench or 1able having a max

hickness ot 1% ° The 2% " jaws open o man ¢ o « v yOU always need
of 1% °. Approx size 80 x 120 x 66mm k3 but have never got “unbl now”

Order No. Pieces Size Sq.lns.  Price
FBl 4 Ix 2% 100 £1.50
FB2 3 1x3 100 £1.50
F83 4 13x3” 156 £2.00

B1-Pak’s Mini Vice at A B This helplyl umit with Rod mounted P inelsralEe S Pt el istun lotle DOUBLE SIDED FIBREGLASS
2 Mim Price only horizontally on Heavy Base. Crocodile chips staggered fin design. pre drilled. BOARD
altached to rod ends. Si ball & socket joints B4 2 x4 10 £2.00

10-3 Size 4Smm squarex 20mm hrgh. 40p
SX54  10-66s512e. 35mmx 30mmx12mm.  35p
SXSS 1 Heat Etficiency Power Finned Meatsink.
90mm x 80mm x 35mm Migh. Dulled to
take uptod x
70-3 devices
£1.50 each

give inlinite vanation and positions through
360° also available attached 1o Rod a 2, diam
magnifier giving 2.5 x magnification. Helping
hand unii available with or without magnitier
Qur Price with magmiier as illustrated ORDER
NO. T402 £5.50

Withoul magnedier ORDER NO. T400 £4.75

£2.50

(ORDER NO. SXB2

SILICON POWER TRANSISTORS

NPN like 2N3055 — but not tull spec
100 watts S0V min.

10 for £1.50 — Yery Good Valve

100s of uses — no duds

Order No. SX%0

RDGRAMMABLE UNIJUNCTION TRANSISTOR Sw, 'RMS) Audio Am,
BI-PAK PCB ETCHANT “PUT" case T0106 plastic MEU22 Similar o B ':”oom I', A R
AND DRILLKIT 2N6027/ﬁoza PNPA Silicon ; ;guguu el :-;vn o s o'vmum
Complete PCB Kit comprises Price:1-9 1049 50-99 100+ Normal Retail players, tape recorders, s a

Each 20pi8p 15 13p  Price £0 353ach cassette players, ete. Full data and bach-up ciagrams

BI-PAK SOLDER -
DESOLDERKIT
Kit comprises  ORDER NO. SX80

\‘

1 High Quahity 40 watt General Purpose ‘ 1 Expo Mins Orol 10.000RPM 12v DC incI 3 'y smt?'eact? module

Lightweight Soidenng Iron 240v mains incl G collets & 1 x 1mm Twist oit. SX%ATsmaN (min (SDST/SPDY Toggle pecification

Jlg‘ﬁ_ “g Tmm) bit 9 1 Sheet PCB Transfers. 210mm x 150mm. | Switches 240v 5am £1.00 o Max Power Supply 30ve Power Output 5 watts
gl - 7 1 E1ch Resist Pen SX35A 6small (min) Rocker Switches RMS o Load Impedance 8-16 ohms ® Frequency

1 Quality Desoldering pump. High Suction with ALl v 5amp £1.00 response 50Hz 10 25KHz—3db e Sensitivity 70mv

automatic ejection. Knurled. anti-corrosive 1 %210 pack FERRIC CHLORIDE crystals. SX32A 12,Assorted Jack & Phono plugs, for full outpute tnput Impedance 50k ohmse Size

casing and tetion nozzle. 3 sheets copper clad board. sockets and adaptors, 2.5m, 85 x 64 x 30mme ?otal Harmonic

1.5 metres of De-soldering braid on plastic 2 sheets Fibreglass copper ctad board. 3.5mm and standard sizes £1.00 distortion tess than -5%

SX71 50 BC108 “Failouts™ Manufac- f o
turers out of spec on volts or BI-PAK’S give away price

inY 100 /
Sx72 %arr:x:dubgrsvdleof[:fperclad £ ; - £2.25

Board Fibre glass an paper L
Single and d%uble sided. A L You could not Build one
fantastic bargain £l for thes price.

Fullinstructions lor making your own PCB,:
boards. N
Retail Value over £15.00 -~
OUR BI-PAK SPECIAL KIT PRICE £9.75

ORDER NO. SX81

dispenser.

-2 yds (1.83m) Resin Cored Soider on Card.
1 Heat Shunt tool tweezer Type.

Total Retatl Value over £12.00

QUR SPECIAL KIT PRICE £8.95 $

/ TECASBOTY

The Electronic Components and Semiconductor Bargain of the Year. A host ol Electronic
C including potenti s — rotary and slider. presets — horizontal and vertical.
Resistors ol mixed values 220hms to 2M2 — 1/810 2 Watt. A comprehensive fange of
capacitors including electrolytic and, polyester types plus disc ceramics etcelera

SX38 100 Silicon NPN Transistors—all
perfect Coded mixed types with
data and eqvt sheet. No relecls
Real value.
SX39 100 Silicon PNP Transistors—
ﬂerfect Coded mixed lyh)
wnt data and eqvt. sheet.

MORE BARGAINS!

SX51 60 metres PYC covered Hook-up
wire single and stranded. Mixed

Audio lolugsu?ndl.socket; ot vavii(ous types pPIus s;itcnesr.rl‘uses. matmkfbgisr:. ryuls;bo-l:s. . rejects. Fantastic value. £3.00 a0 gg";"sgmd TTL Gates 7400 £
gromets, cabe clips and tyes. knobs and P.C. Board. Thenadd ot misoaiclors 23055 The best known Power Transistors in the Series. 7401.7460. £l

10 include translstors, diodes, SCR's opto’s, all of which are current everyday usable devices.
InaH a Fantastic Parcel. No rubbishall identifiable and valued in current catalogues at well
over £25.00. Our Fight Against inflation  Price —

World — 2N3055 NPN 115w.
Our BI-PAK Special Offer Price:
10 off 30 oft 100 oft

SX59 10 Assorted fiip Flops and MSI
m

SX60 20 Assorted Slider

1 £3.50 £16.00 £30.00 Potentiometers £l

- Down anel?I Dr:?emzz:g)erll JU ST £6 . 50 . SX62 40 Assorted Pre-Sets Mor/Vert
o 80312 COMPLIMENTARY PNP POWER . - elc. . £l

TRANSISTORS: T0 2N3055. SX79 10 Reed Swilches — giass type

Equivalent MJ2955 — B0312 — T03 3 Micro Switches — with lever

SPECIAL PRICE £0.70 sach | \\
100t £6.50 | (==
_-/

Send your orders to Oept EE 12 BI-PAK PO BOX 6 WARE HERTS Use yout Credit card Ring us on Ware 3182 NOW and
SHOP AT 3 BALDOCK ST WARE MERTS ) gt your order even laster Goods nosmally sent 2nd
. TERMS CASHWITH ORDER SAME OAY DESPATCH. ACCESS. Clas Mad
BARCLAYCARQ ALSO ACCEPTED TEL (0920) 3182 GIRO 388 7006 g Remember you must add VAT at 19 '« to your ordec
AQD 15°% VAT AND 75p PER OROER POSTAGE AND PACKING . Towl Postage 400 75p der lotal orge-
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GREENWELD

443D MILLBROOK ROAD, SOUTHAMPTON SO1 O0HX
All prices include VAT—just add 50p post. Tel (0703) 772501

NEW GOODIES JUST
ARRIVED!!!

C12 BDX88A Darllngton Power TO3 PNP
60V 12A 117W Hie 750 @ 6A 75p.

C13 Nixie—Siemes ZM1336K, 14mm diglt
heilght, overall 25mm. Wire ended 50p

C14 BY212-750 power switching rect, 800V
4A. 4 for £1-5

C15 GROSR 50V 5A switching rect. 4 for

Ci16 21 STS 50V 20A rect, T5p.
C17 KBLO4 4A 400V bridge, 50p.
C18 BS11A 100V bridge 5 for £1.

PREVIOUS MONTHS
NEW ITEMS

C1  7912K (TO3 Case), 7
G2 3 b705soMMs Xial HCBU case, 50p.
C3 40 DIL LP skts., 10/£2, 100/£16.
Ca 25-way screened cable 7/0-2, 50p/
etre.
cs Reec: switches, 20mm body, SP make,
20/£

C6 12V reed relay. SP break, 40p.

C8 68A00 CPU, £

C9 UDNS116A dlsplay driver, 50p.

C10 Speedbloc ribbon cable:
10-way 30p/m; 20-way, 60p/m; 40-way,
£1-20/m.

N1 8085A CPU, £3-50.

N2 MC14175 509

N3 LM380, §!

N4 1000uF 16V Ax. 15p.

N5 6850, 100p.

Né MM5290, 509.

N7  MM2114, 60p.

1982/3 CATALOGUE

Biggerl Betterll Buy oneill
Only 75pinc. post—Look what you get!!

% Vouchers worth 60:

¥ 1stclass reply paid envelope.

Y% Wholesale list for bulk buyers,

* ﬁavgaln List with hundreds of surplus
nes.

% Huge range of components.

Y% Low, low prices.

Sent free to schools, cofleges, elc.

LIE DETECTOR

Not a toy, this precislon instrument was
originally part of an ""Open Unlversity"
course, used to measure a change in
emotional balance, or as a lie detector.
Full details of how 10 use it are given, and
a clreuit diagram. Sy ‘rplled complete with

probes, leads conductive jelly.
Needs 2 4}V bntts Overall slize 155x 100 x
100mm. Only £7-95—worth that for the
case and meter alonell

COMPONENT PACKS

K503 150 wirewound resistors from 1W to
12W, with a good range of values. £1-75.
K505 20 assorted potentlometers, all types
including single, ganged, rotary and
slider, £4:70.

K514 100 silver mica caps from 5pF to a
few thousand pF. Tolerances from 1% to
10%. £2-00.

K520 Switch pack—20 different rocker,
slide, rotary, toggle, push, micro, etc.
Only £2-00.

1000 RESISTORS £2-50

We've just purchased another 5 mililon
preformed resistors, and can make -a
similar offer to that made two years ago,
at the same pricelll K523—1000 mixed
3 to {W 5% carbon film resistors,
preformed for PCB mntg. Enormous range
of preferred values. 1000 for £2:50; 5000
£10; 20k £38.

30 Solderless
Breadboard
Projects - Book 1

AzcoMuMEnDED

BRAND NEW

VEROBLOC KIT!!!

Just published by Babani, Mr R. A. Pen-
folds new book, 30 SOLDERLESS
BREADBOARD PROJECTS'—thls book
features 30 different projects for assembly
on a Verobloc, and the kit contains all
parts necessary to make:

Audio Amplifiers

Light & Dark Activated Switches &

Alarms

Timers

Metronome

Osclllators & Tone Generators

Warbling Door Buzzer

Two-Tone Traln Horn

Touch Switch

Reaction Game

Sound Activated Switch

Radlo Receivers

zz Unit. . . + tots morell

The Introductlon shows ali the different
components and explains how to use the
breadboard. The Verobloc iayout Is shown
for every project together with the circuit
diagram and an explanation of how it
works. |deal for beginners in eiectronics,
but also sultable for more advanced stu-
dents.
The complete kit Is contained In an attrac-
tive plastic case, which can be divided up
into 15 comparlments in which your com-
ponents may be store
Complete Kit, Includlng book, Verobloc &
all parts £24-95; Book only £2°25; Kitwith-
out Verobloc £20-45.

Smm RED LED SCOOP
Another company gone hust—to your
advantage!l We've bought all thelr Smm
red LED's—Gl type MV5754, and offer
them as follows:

25 £1-95; 100 £6-00; 250 £13-50;
1k £39:50; 5k £185. Add 30% for 2-part
clip if requlred

TIL302 7-SEG DISPLAY

0:27in red common anode. Only 65p.

1N4007 1000V 1A RECTS
Motorola bandollered—lowest ever price!l!
100 £2-95; 300 £8-50; 1k £27; 3k £72;
10k £220.

DISC CERAMICS
0-22uF 12V 9mm dia. Ideal for decoupling.
100 for £2-75; 1000 £20-00.
0-5uF 12V 15mm dia. 100 £1-50 ; 1000 £82-00
Pack of disc ceramlcs, assorted values and
voltages—200 for £1 00

SWITCH BARGAIN
Push-on, push-off *'table lamp'’ type, rated
2A 250V ac. 10p ea, 15 for £9, 100 for £5.

DISPLAYS

8 and 9 diglt 7-segment bubble type for
above chips—most have minor faults dud
segment etc. Mixture of 2 or 3 different
types with data. 5 for £1-0¢

NOW
REDUCED
TO £3-95
ELECTRO-DIAL
Electrical ion |ock—fo,

¥

security—pick proot. 1 millijon combina-
tions!! Dial Is turned to the right to one
number, left to a second number, then
rlght again to a third number, Only when
this has been comoleted In the correct
sequence will the electrical contacts close.
These can be used to operate a relay or
solenotd. Overall dia, 65mm x 6dmm deep.
Only £3-95.

STABILIZED PSU PANEL

A199 A versatile stabllized power supply
with both voltage (0-30V) and current
(20mA-2A) fully variable. Many uses Inc.
bench PSU, Ni-cad charger, gen. purpose
testing. Panel ready bullt, tested and
calibrated. £7-75. Suitable transformer

and pots, £6:00. Full data supplied.

HEAT SINKS
Redpoint 4W type drllied for 2 x TO3.
Slze 130 x 100 x 32. £2-50.

PLASTIC CASES

This attractive and durable range of small beige plastic cases offer a
choice of front panels; grey plastic(P), silver metallised plastic(M) and
aluminium(A) each secured by four self tapping screws (supplied).
The case sides have moulded slots for PCB location and mouldings
on two faces tilt the case by 10°. Vertically or desk style.

TYPE EXTERNAL PRICE EACH
DIMENSIONS P M A
10 85 x 60 x 40 0-99 1:16 1-22
20 110 x 75 x 50 1-20 1-49 1-72
30 155 x 95 x 60 2-10 2-51 274

SPECIAL OFFER Dpdt. C/Off, Chrome Dolly
only 99p Miniature Toggle Switch

inciuding VAT and P&P

Mair Order only. All prices Include VAT and P&P. Send farge SAE for Catalogue of boxes,
knobs, power supplies (from 5A to 150A), AC/DC controllers and more.

DEPT. EE12, 2 THE WILLOWS,

TITAN TRANSFORMERS AND GOMPONENTS
CENTRAL HALL CHAMBERS,
GRIMSBY DN32 7EG

Mail Order only — Prices include 15% VAT
Inverters—high quality frequency stable 12/24 volts DC. to
240V AC at 100, 250, 500, 1,000 VA.

Voltage Stabilisers—Coarse or fine regulation. High speed
Null switching 170/260V/S0Hz. 100VA to SKVA plus other
sizes.

Adaptors—Switchable 6-7-5-9V 300MA unregulated.
6-7-5-9V 250 MA regulated.

Batteries Substitute—For Christmas toys

Battery chargers—2 volts & 6 volts, power supplies and a
full range of transformers.

BRIDGES, CAPACITORS ETC.
Send S.A.E. for details of product you are interested in.
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DESOLDERING TOOL. Make life easy with this superb anodised high suction
desoldering tool. Essential for desoldering multl-lead devices from transistors to {Cs.
Especially handy for the experlmentor and service i elt ge to PCBs
and components. £4-45 + VAT. SPARE TEFLON NOSE 85p + VAT,

JAPANESE TRANSISTORS : Equivalents available for most types. Please enquire.

LOW COST VERSTALIVE MULTIMETER

THE MIGHTY MINI MULTI-TESTER. 2,000 ohms per volt.
ldeal for the beginner and service englneer (fits into shirt
pocket), DC & AC voltage ranges: 10v, 50v, 250v, 1,000v.
DC current ranges 100mA. Resistance: 2 ranges 0-1Mohm
(60 ohms centre scale), Declbels: —10 to +22db. Mirror Arc
scale. Overload protection. Complete with battery, leads and g nj
instructions. £5:-65 + VAT,

ORDER FORM (no need to cut magasine—order on plain PapET

Name ..........cccoiiiiiien
Address .

g .

Desoldnrlnq tools n! £4- 45
.Spare Teflon noses at 85p
.Mighty Mini Testers at £5-65
Postage packlng and Insurance at 60p per
one device, 25p for each additlonal device
Sub total £.
Add 15% VAT £,
£

I enclose cheque no./P.O. no..
Alternatively please credit my VISA/ACCESS/AMERICAN EXPRESS no
Signature .
This ofter ap st UK of days deljv cus!omevs please
do not add VAT but allow to cover postage. TRA DE ENQU{RIES WELCOM
CRICKLEWOOD ELECTRONICS LTD.

40 Cricklewood Broadway, London NW2 3ET. Tei: 01-452 016 Telex 914977




Juprter=

wheel printers.

information.
Software

All
inclusive
price

For £89.95 you receive
your Jupiter Ace. a8 mains
adaptor, all the leads

needed to connect to most

cassette recorders and T.V.s
{colour or black and white), a
software catalogue and a

manual.
The manual is a complete
introduction to the world of
personal computing and a
course in FORTH programming
on the Ace.

Even if you are a complete
newcomer to computers, the
manual will guide you step by step

from first principles to confident
programming.

The price includes postage, packing
and V.AT.

The Jupiter Ace is backed by a full 12
month warranty.

The Jupiter Ace is available only by mail order.
Please allow up to 28 days for delivery.
Send gheque or postal order with the form to:—
JUPITER CANTAB, 22 FOXHOLLOW
BAR HiLL, CAMBRIDGE CB3 8EP

ORDER NOW.’

Please send me:—

The Jupiter Ace uses FORTH

The Jupiter Ace personal computer runs in FORTH, an easily
understood language, typically four times as compact and ten
times as fast as BASIC. Before the Ace all personal computers
used BASIC and FORTH was only available to a privileged few.
The Jupiter Ace also features a full-size moving-key keyboard,
high-resolution graphics, sound, floating point arithmetic, a fast
and reliable cassette interface and 3K of RAM.

Available soon

Plug-on parallel printer interface.
For around £20.00 this will connect your Jupiter Ace to
anything from high-speed dot matrix to letter-quality daisy

Plug-on 16K Memory Expansion
For around £30.00 you will increase the memory of your Jupiter
Ace to 19K giving you instant access to enormous amounts of

A catalogue will be sent with every machines, and includes, initially,
programs for education and entertainment.

Technical Information
Hardware

Z80A running at 3.25 MHz.

8K bytes ROM

3K bytes RAM
Keyboard 40 Moving-key keyboard with auto repeat on every key and
Caps Lock. °
Screen _Memory mapped 32 column x 24 line flicker-free display with
upper and lower case ascii character set.
Graphics Chunky graphics (64 x 46 pixels) may be plotted, unplotted
or over-plotted (XOR operation). Also, the entire character set (128
characters and their video inverses) may be redetined allowing intricate
shapes to be drawn with a resolution equivalent 10 256 x 192 pixels.
Sound Internal loudspeaker may be programmed to operate over the
entire audio spectrum.
Cassette Programs and data in the compact dictionary format may be
saved, verified. loaded and merged. Blocks of memory can be saved.
verified, loaded and relocated. All tape files are named. Running at 1500
baud. the Ace will connect to most portable tape recorders.
Expansion Port Contains 0.C. power rails and full Z80 Address, data
and control signals. May be used to connect extra memory and other
peripherals. IN and OUT words allow port-based peripherals to be
addressed.
Dsta Structuras Integer, Floating point and String data may be held
as constants, variables or arrays with multiple dimensions and mixed
data types. There are no restrictions on names.
Control Structures IF-ELSE-THEN, DO-LOOP DO-+LOOP,
BEGIN-WHILE-REPEAT, BEGIN-UNTIL, all may be mixed and nested
to any depth.

The Jupiter Ace closely follows the FORTH 79 standard with extensions
for floating point. sound and cassette. It has a unique and remarkable
editor that allows you to list and alter words that have been previously
compiled into the dictionary. This avoids the need to store screens of
source, allowing the dictionary itself 1o be saved on cassette.
Comprehensive ercor checking removes the worry of accidentally
crashing your programs.

Designed by
Jupiter Cantab

Computer Designers
Steven Vickers and Richard
Altwasser played a major
role in creating the

ZX Spectrum and then
formed Jupiter Cantab to

develop advanced ideas in
personal computing. The

e ————————T
D JUPITER ACE MICROCOMPUTER(S) @ £89.95.
e ——
Name. Mr/Mrs/Miss L0 ¢ 1 ¢ & 11 v 4 1t |4 11111LJI
IR ——
Address |1 ¢ v v v v v i vt e vt 1ot
F=——_— —— — ——o

illlllllllllrllllll

Ace is the result, another
all-British computer to lead

(LN (I LJ EE the world.
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WHEN ORDERING, PLEASE ALLOW 12 DAYS FOR DELIVERY.

4 Digital Multitester

Portable 32 digit compact-sized multi-
tester. Incorporates fatest IC and display
technology achieves Jowest possible
component count.

General spec.: operating temperature
0°C- 50°C. storage temperature —10°C to
50°C, input impedance 10 megohms (DC/

High Velocity Super H-Fidelity >
Stereo Headphones
with std super thin diaphragm. Incredibly
light—Iluxurious comfort. Specs: Sen-
sitivity 103DB at 1,000HZ, Frequency
Range 20-20,000HZ, Maximum Input
200MW. Ultra light-weight—only 50z.
less chord. Complete with 0fe coil cord.

AC vol(age) polarity-autopolarity {—) Only £4-95 Order No. LE 720.
sign when minus.
Complete with carrier case. £44-50,

Order No. KD 556.

e —

This 3% inch. super horn (Flush
Flange) piezo ceramic tweeter
converts electrical energy into
acoustic _energy at an efficiency
in excess of 50%, a level not
possible with any other type of
loudspeaker. Economy is added
to high efficiency by the elimina-
tion of crossover networks,
because ‘the unit rejects low
frequency power, It has a high
impedance of over [,000 ohms at
1 kHz and 20 ohms at 40 kHz and
it presents no added load to the
amplifier.

A Super Special Offer of £4-65

Order No LOS2

Universal NI-CAD, battery charger. All
plastic case with lift up lid. Charge/Test
switch. LED indicators at each of the five
« charging points.
Charges:- PP3 (9V), UI2 (1-5V penlite).
Ul (1-5V “C”), U2 (1 -SV “D"), Power:-
220-240V AC, Dims:- 210 % 100 x 50mm.
Knock down price only while stocks lase.
only £6-00

Order No. MWV 398

Altai Multitester & Transistor Tester IDEX
DC volts 0-1v-5v-2-5v-10v-50v-250v-1000v & 3% " headph
A AC volts 0-10v-50v-250v-1000v 3% T Semeitivity 95dB at
DC current 0-50uA-2-5mA.25mA-0-25A +13% 1kHz with Imw.
Resistance: F P
Minimum 0-2-2-200-200k ohms 5’:‘;;3%’ ;‘e:porr;e-
Midscale 20-200-20k-200k ohms pedance 35 ohms. p
Maximum 2k-20k-2m-20m ohms Maximum input 0-4
As a transistor.tester Tt d with
Leakage current 0-150uA at Xlk range ] ;a;“ s["et(:’or pl:;.ne
0-15mA at X10 range -+ 5% plug. i
0-150mA ac X| range ] Price £7-50

Price £14-95
Order No YN 360TR Order No. MHD-3

AS YOU HAVE SEEN FROM OUR PREVIOUS ADVERTISEMENTS, WE STOCK A YAST RANGE OF PRODUCTS—GIVE US A RING FOR
YOUR NEEDS—WE STOCK EVERYTHING FOR THE ELECTRONICS ENTHUSIAST AT VERY COMPETITIVE PRICES.

208 Baker Street, Enfield, Middlesex.
01-366 1873.

+3%

for up to the mmuu

Please add 15% VAT
£1:00 p & p per
item ordered.

4000 CMOS

4046
4047
4048
4049
4050

VOLTAGE REGULATORS
(PLASTIC) T0220
7805 '

TRANSIS-
TORS

EUROPA ELECTRONICS

Mail Order to: 160 High Road, Willesden Green, London NW10:

74 74LS

812 Serles

815
7818
7824 |

AD161
AD162
BC107
BC1088
BC109

Tel: 01-459-2480

Retail Shop: North Parade Electronics, 12 North Parade,
Mollison Way, Edgware, Middlesex.

OPTO ELECTRONICS

2N577 45p | ORP60
OCPT1 180p | ORP61
ORP12 120p | TIL78

1208
55p]

Send for a free list of our large range of items.

Post & Packing: Add 50p to all orders under £5.

VAT: All UK orders add 15% to total cost including p. & p.
All devices are new, full spec and guaranteed.

LEDS
includ,
cllp

3mm

1p
14p
14p
7 Segment Displays
115p DL704
115p DL707

I Smm

Red
Green
Yellow

TIL321

ELECTROLYTIC CAPACITORS TIL322

(Allul & Radial) Values in uf.
:1,22,3:3,4:7,6-8, 1069,1.’: 22,33 8p.

25V l'l 100 8p; 220, 3301

16V: 470|4p 1000 209

10V 1000 15p; 2200 25p.

99p|
TRIACS 99p|.

3A/100V 48

SCRs
Thyristors

SA/400V
5A[600C
BA/300V
8A400V
8A/800V
2N4dad

DIODES
0A47
0AS0
0A91
0A200

51 0A202
1N914
1Ng16

BRIDGE
RECTIFIERS
1A 50V

1A 100V
1A 400V
2A 100V
2A 400V
ZENER
DIODES
2:7-33V
400mW

POLYESTER CAPACITORS (Radlal Lead) 250V.

10n, 15n, 22n, 33n, 47n 6p; 68n, 100n 8p; 150N, 220n, 330n

12A/800V
109, 4700 159, 680n 20p; 1000n 25p. !

16 A {100V
16A/400V
25A./400V 1N4148
25A/800V 1N4001
25A/1000V 480F 1N4004
30A/400V 525 1N4007
T28200D 120

4520

MYLAR FILM CAPACITORS (Radiai Lead) 100V .
in, 1n5, 2n2, 3n3, 4n7, 6n8, 10n 6p; 150, 22n, 33n, 47n 8p. ey

LM319

CERAMIC CAPACITORS 50V. (Radial Lead).
22pf-47,000pf E12 Values 4p each.

DIL SOCKETS

Low Profile
8 pin 8p 20 pin
14 pin 10p 24 pin
16 pin 10p 40 pin

POTENTIOMETERS :

Carbon track, 0-25W log & linear
5K-2M single gang

5K-2M single gang D/P swlitch
5K-2M dual gang stereo

SWITCHES

Special
Slide 1A

1p offer

15p

DPDT
DPDT c/oft

LCURUERNN | 0 50ARDS 0-1in
clad
T3p
83p
83p
IsSp
325p
425p

PRESET POTENTIOMETERS
Horizontal & Vertlcal

0-1W  100R-1 Meg
0-25W  100R-1 Meg

Sub-miniature Togale
SPST on/oft

SP c/over

DPDT

DPDT c/oft

free 10p

resistors
for £1

purchase

ES! Op|
CA3240E 110p | NES534P 110
CA3280G 200p | NESS34AP
LM301A  25p 1200
LM310  120p | TBABIO 95
LM311 J0p
LM318  150p

RESISTORS 5% Carbon Film
E12 values.

0-25W 1R-5MI

0-5W 1R-5MI

Push Button

Push to Make
Push to Break

2N5459
ZIN423

Pin insertion tool ZN425E 350
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SUPER HI-FI SPEAKER
CABINETS

Made for an expensive Hi-Fi outfit
— will suit any decor, Resonance
free. Cut-outs for 6%" woofer and
2%" tweeter. The front material is
Dacron, The completed unit is most
pleasing. Supplied in pairs, price
£6.90 per pair (this is probably tess
than the original cost of one
cabinet) carriage £3.00 the pair.

GOODMANS SPEAKERS
6% B ohm 26 watt £4.50. 2’4" 8 ohm
tweeter. £2.50. No extra for postage if
ordered with cabinets. Xover £1.50.

UNIVAC KEYBOARD BARGAIN

80 keys together with § mini-
ature togale switches all
mounted on a p.c.b. together
with 12 i.c.'s many tran.
sistors and other parts.
£13.50 + £2.00 post.

This is far less than the

value of the switches alone
Dtagram of this keyboard

is available separately for £17

VENNER TIME SWITCH
Mains operated with 20 amp switch, one
on and one off per 24 hrs. repeats daily
automatically correcting for the lengthen-
ing or shortening day. An expensive time
switch but you can have it for only £2,95,
These are without case but we can supply
a plastic base £1.75 or metal case £2.95.
Also available is adaptor kit to convert
this into a normal 24 hr. time switch
but with the added advantage of up to
12 onjotfs per 24 hrs. This makes an

ideal controller for the immersion heater.

Price of adaptor kitis £2.30.

THERMOSTAT ASSORTMENT

10 different thermosiats. 7 bi-metal types and 3 liquid types
There are the current stats which will open the switch to protect
devices against overload, short circuits, etc., or when fitted say
in front of the element of a blow heater, the heat would trnip

the stat if the blower fuses; appliance stats, one for high temp-
eratures, others adjustable over 8 range of temperatures which
could include O ~ 100°C. There is also a thermostatic pod which
can be immersed, an oven stat, a calibrated boller stat, finally an
ice stat which, fitted 1o our waterproof heater element, up in the
loft could protect your pipes from freezing. Separately, these
thermostats could cost around £15.00 - however, you can have
the parcel for £2.50.

EMENDOUS OFFER!

Your Chance of a lifetime
We have 10 clear a big store. 100 tons of stock must go. 10
kilo parcel of unused parts. Minimum 1,000 items includes
panel meters, timers thermal trips, relays, switches,
motors, drills, taps and dies, tools, thermostats, coils,
condensers, resistors, etc. etc. Individually these must
cost in excess of £100.

YOURS FOR ONLY £11.50 plus £3.00 post.

EXTRACTOR FAN

Mains operated — ex-computer
5"Woods extractor | 4" x 4" Muffin 115v.
£5.75, Post £1.25, £4.50. Post 75p.
5" Plannair extractor 4" x 4°" Muffin 230v.
£6.50. Post £1.25 £5.75. Post 75p.

SEAT BELT REMINDER

Buzzer sounds when you switch on ignition — stops when you
handle seat belt — Complete kit £3.00.

8 POWERFUL
BATTERY MOTORS
(all different)

For models, maccanos, drills,
remote control planes, boats,
etc. £2.95.

INSTRUMENT BOX WITH KEY

Very strongly made (ply-wood sides with hard board top sand
bottom), This is black grained effect, vinyl covered, very pleasing
appearance. Internal dimensions 124" long, 4%" wide, 6 deep.
Ideal for carrying your multi range meter and small tools and for
keeping them in a safe place. £2.30. Post paid if ordered with
other goods, otherwise £1.00.

COMPUTER DESK

Size approx 4'x 2°'x 2'6"" high. These
were made for hard work, the top *
being formica covered. Suitable for
housing instruments or for use as
office desks. Beautifully made, these
cost over £100 each, our price only
£11.50 each, however, you must
arrange to collect.

MINI MONO AMP onp.c.b., size 47x 2"
approx. Fitted volume control and a hole

for a tone controf should you require
it. The amplifier has three
transistors and we estimate

the output to be 3W rms,

More technical data will be
included with the amplifier.
Brand new, perfect condition,
offered at the very low price of
£1.15 each, or 10 for £10.00.
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TERRIFIC
VALUEKITS!

3 CHANNEL SOUND TO LIGHT KIT

Complete kit of parts for a three channel sound to light unit
controlting over 2000 watts of lighting. Use this at home if you
wish but it Is plenty rugged enough for disco work. The unit is
housed in an attractive two tone metal case and has controls for
each channel, and 8 master on/off. The audio input and output
are by %' sockets and three panel mounting fuse holders provide
thyristor protection. A four-pin plug and socket facilitate ease of
connecting lamps. Special price is £14.95 in kit fopm or £25.00
assembled and tested.,

TANGENTIAL BLOW HEATER

2.5 Kw quiet,

efficient instant

heating from

230/240 voit

mains. Kit consists

of blower as

illustrated, 2.5 Kw

element, control switch and data all for £4.95. post £1.50.

CAR STARTER AND CHARGER KIT

In an emergency you can start car off mains or bring your
battery up to tull charge in a couple of hours, The kit com-
prises: 250 watt malns transformer, 40 amp bridge rectifier,
start/charge switch and fult instructions. You can assemble this
in the evening, box it up or leave it on the shelf in the garage,
whichever suits you best. Price £12.50 + £3.00 post.

6 WAVEBAND SHORTWAVE RADIO KIT
Bandspread covering 13.5 to 32 metres. Based on circuit which
appeared in Radio Constructor. Completa kit includes case
materials, six transistors and diodes, condensers, resistors, induct-
ors, switches, etc. Nothing else to buy if you have an amplifier 1o
connect it to or a pair of high reslstance headphones.

Price £11.95.

MEDIUM & 2 SHORT WAVE CRYSTAL RADIO
All the parts to make up the beginners model. Price £2.30. Crystal
earpiece 65p. Hrgh resistance headphones (gives best results) £3.75
kit includes chassis and front, but not case,

TRANSMITTER SURVEILLANCE

Tiny, easily hidden but which will enable conversation 10 be
picked up with FM radio. Can be made in @ matchbox — all
electronic parts and circuit. £2.30, (not licenceable In the U.K.)

RADIO MIKE

Ideal for discos and garden parties, allows complete freedom of
movement. Play through FM radio or tuner amp. £6.90 comp.
kit. {not licenceable In the U.K.).

FM RECEIVER

Made up and working, compiete with scale and pointer needs
only headphones, ideal for use with our surveillance transmitter
or radio mike. £6.85. or kit of parts £3.96.

3-30v VARIABLE VOLTAGE POWER SUPPLY
UNIT

With 1 amp DC output, for use on the bench, students,
inventors, service engineers, etc., Automatic short circuit
and overload protection, In case with a voit meter on the
front panel. Complete kit £13.80

INTERRUPTED BEAM

This kit enables you 10 make & switch that will trigger when a
steady bearn of infra red or ordinary light 15 broken. Main com-
ponents — relay, Photo transistor, resistors and caps, etc.
Circuit dragram but no case. Price £2.30

IONISER KIT

Refresh your home, office, shop, work room, etc. with a
negative ION generator, Makes you feel better and

work harder — mains op kit, case i
£11.95 plus £2.00 post.

RADIO STETHOSCOPE

Easy to fault find  start at the aerial and wor k towards the
speaker — when signal stops you have found the fault. Compiete
kit £4.95,

MUGGER DETERRENT

A high-note bteeper, push latching switch, plastic case and battery
connector. Will scare away any villain and bring help, £2.50
complete kit,

MORSE TRAINER Complete kit for only £2.99.

DRILL SPEED CONTROLLER complete kit for £3.95. .

INVISIBLE AND SILENT SENTINEL

Ultra sonic beam when broken could warn you of visitor — two
complete kits — transmitter & receiver & relay, to operate light
or bell £9.50.

BURGLAR ALARM

Complete kit includes 6 external alarm bell, mains power unit,
control box with key , 10 window/door swi s, 100 yards
of wire, With instructions £29.50.

J.BULL(Electrical) Ltd.

{Dept. EE), 34 - 36 AMERICA LANE,
HAYWARDS HEATH, SUSSEX RH16 30U. ERAZIN

MAIL ORDER TERMS: Cash, P.O. or cheque with order, Orders under
£10. add 60p service charge, Monthly account orders sccepted trom schools
and public companies. Access & Barclaycard orders phone Haywards Heath
{0444) 454563. Butk orders: Write for quote, Delwvery by return.

Shop open 9.00 — §.30, mon — friday.

STEREO HEADPHONES
Very good guality, 8 ohm, padded,
terminating with standard %™

jack plug. £2.99 plus 60p post.

it
TIME SWITCH BARGAIN

'Large clear mains Irequency controlled clock,

| which will always show you the correct time

+ start and stop switches with dials. Com-
) plete with knobs FOR ONLY £2.50.

ROPE LIGHT

4 sets of coloured lamps in translucent plastic tube arranged to
give the appearance of a running or travelling light. With variable
speed control box, ideal for disco or shop window display.
Complete, made up, ready 10 plug Into mains. £36.00 + £2 post.

ZX81 OWNERS
Make yourself a full
size keyboard! Key
switches complete with
plain caps. 6 for £1.15.
Easily divislble.,

DELAY SWITCH

Mains operated — delay can be
accurately set with pointers knob
for periods of up to 2% hrs. 2
contacts suitable to switch 10 amps
— second contact opens a few
minutes after the 1s1. £1.95,

ROTARY WAFER SWITCHES

5 amp silver plated contacts, %" shaft. 1°* dia. wafer.
Single wafer types, 29p each. as follows:
1 pole 12 way 2 pole 8 way
4 pole 3 way 6 pole 2 way
Two waler type, 59p each, as follows

2 pole 12 way 4 pole 5 way
6 pole 2 way 8 pole 3 way
3 wafer types 99p each,
9 pole 4 way

3 pole 4 way
4 pole 3 way

4 pole & way
12 pole 2 way

6 pole 6 way
18p 2 way

6 pole 5 way
12p 3 way

LEVEL METER

Size approximately %' square,
scaled signal and power but cover
easily removabie for rescaling.
Sensitivity 200uA. 60p

WATERPROOF HEATING WIRE

60 ohms per yard, this is a heating element wound on a fibre glass
coil and then covered with p.v.c. Dozens of uses = around water
pipes, under grow boxes in gloves and socks.

COMPUTER PRINTER FOR ONLY £4.95

Japanese made Epson 310 — has a self sierting brushless drive motor.
Complete with electronics — uses plain paper. Brand new with date.
ONLY £4.95 plus £1.25 Post.

12v MOTOR BY SMITHS
Made for use in cars, these are series
wound and they become mare
powerful as load Increases. Size
3%" long by 3" dia. These have

a good length of pindle —

price £3.45.

Ditto, but doubie ended £4.25,
Ditto, but permanent magnet

& various spindie sizes £3.75.

STROBE LIGHT
Bright flash ideal for disco, speed variable 1 to 20 flashes per sec.
Malns operated = made up ready to work £14.95 + £1.50 post.

EXTRA POWERFUL 12v MOTOR

Made to work battery , this pi y devel up to
% h.p., so it could be used to power a go-kart or to drive a
compressor, etc. etc, £6.90 + £1.50 post.

{This is easily reversible with our reversible switch - Price £1.15).

GO KART MOTOR

24 Volt operated easily vary speed and reverse — terrific power.

Price £9.50 + £1.50 post.
SPIT MOTORS
These are powerful mains operated
induction motors with gear box
attached. The final shaft is a %" rod

Ha u
3 = mf § with square hole, s0 you have alterns
[ ative couplingmethods — final speed
is approx. b revs/min, price £6.50. —
! Similar motors with final speeds of
LY

80, 100, 160 & 200r.p.m. same price,
REVERSIBLE MOTOR WITH CONTROL GEAR

Made by the famous Framco Company this is a very robust motor,
size approximately 7% long, 3% dia. 3/8" shaft, Tremendously
powerful motor, almost impossible to stop. (deal for operating
stage curtains, sliding doors, ventilators etc., even garage doors If
adequately counter-balanced. We offer the motor complete with
control gear as follows:

1 Framco motor with gear box 1 ¥ 100w auto transformer

1 manual reversing and on/off switch 2 limit stop switches

1 push to start switch 1 clrcuit diag. of connections.
£19.50 plus postage £2.50.

OUR CURRENT BARGAIN LISTWILL
FRE

BE ENCLOSED WITH ALL ORDERS.
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WATFORD ELECTRONICS

33 CARDIFF ROAD, WATFORD, HERTS., ENGLAND
MAIL ORDER, CALLERS WELCOME. Tel. Watford 40888/9

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED DRDERS
DESPATCHED BY RETURN 'OF POST. TERMS OF BUSINESS; CASH/CHEQUE/
OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
NSTITUTIONS® OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&P ADD3p TO ALL CASH ORDERS. DVERBEAS ORDERS POST-
AGE AT COST. AIRIBURFACE (ACCESS orders by felephone welcome).

VAT Export orders no V.A.T. Applicable to U.K, Customers only. Unless stated o!horwln

all prices are exclusive ot V.A.T. Ploase add 15% to total cost Including P & P

Woe stock many more iteme. Iidpny- to vielt u sltuated behind Watford Foolb-ll
ot Underground/ tatl o h Street. Open Monday to
am-6.80 pm. Ample Free Car Parking space av.

’OLV!GTER CAPACITORS: Axlal lead type (Values In nF)

1nF, 1n6, 2n2, 3n3, 4n7, 6n8 11p; 10n, 13n, 18n, 22n 12p; 33n, 470, 68n 18p; 100n, 150n

20n Mm 310n GZr 470n 52p; 680n Mm |uk 68py 212 l29 : 4ul 05p.
:V: 10nF, 12n, 100n 11p; 150N, 220n 17p; 330n, 470n 30p; 830n Mp; |uF 42p; 1u8 45p 2u2
48pt 4u7 58p. 1000V : InF |7p. 10nF 30p; 15nF 40p; 22n lﬁp. B3n lip. 47n, 1000 55p.
POLYESTER RADIAL LEAD CAPACITORS (2%0V)
10nF, 16n, 22n, 27n .p* 33n, 47n, 68n, 100n Tpg 150N, ¥20n 10p§ 330n,
470n 17p ) 680n 19p; 1 uF 23p} 1u5 40p] 2,12 48p.
ELECTROLYTIC CAPACITORS : (Values in uF) 500V : 104F S2p; 47 78p; 63V: 0-47,1-0,
1:5,2:2,3:3,4- 7.9.10109.15 2212p;3315p; 47 12p; 63 20p; 100 |9p 220 269 1000 70p ; 2200
BOpI 50V : 68 20p; 100 17p; 220 24p; 40V : 6-8, 15p; 22 9p; 33 12p; 330, 470 32p; 1000 48p ; 2200
p;25V: 15, 10 22,478p3 10011p; 150'19. 220 159. 330 229. 470 25p; 680, 1000 34p;
1500 42p; 2200 50p 0076 ; 4700 92p; 16V : 2-5, 40 8py 47 68, 100 9p; 125 12p; 250 13p; 330
|CR 470 Zﬂp. 680 Jln. 1000 179. 1500 Jip 2200 Mp 4700 79p.

bE ACITORS :

64V : 2200 139p; 3300 198p; 470) 245p. 50V : 2200 110p; 3300
154p. OOV 4700 160p. 25V : 2200 90p; 3300 le, 4000, 4700 98p; 10,000 320p; 15,000 3459.

TANTALUM Bead Capaciters | POTENTIOMETERS : (ROTARY) | DPTO

| Teach-in 81 all parte
|nvn|lab|e.

llVl 01, 0-22, 0-33 13pg 047
2:2, 39 10

. 16V 3 2~ 2
33“9;47 BB 10 18p; 15 38p;
22 30p; 33, 47 40p; 100 78p.
10V ; 18, 22 28p ; 33, 47 35p; 100 $8p.

MYLAR FILM CAPACITORS
160V : InF, 2n, 4n, 4n7, 10n &p;
18nF, 22n, 30n,wn 40 Tp;: 56n,
100n, 200n 8p. 470n/S0V 12p.

MINIATURR TYPE TRIMMERS
4-0pF, 2-10pF 22p; 2-250F, 8-85pF
3p; 10-38pF 35p.

COMPRESSION TRIMMERS
3-40pF, 10-800F 20p; 20-250pF 28p;
100-580pF 38p ; 400-1250pF 48p.

Carbon Track. 0-28W Log & 0-8W

| Unsar Value.

| 800 £, 1 K & 2K (Lin. only) Single 30p

#K-2 MQ single gang 30p

9K-2 M) single with DP switch 7lp
| 6K-2 MQ double gang "wp

SLIDER POTENTIOMETER

0:20W log and linsar values 60mm
8K Q-800K 3 single gang T0p
10K (1-600K Q1 dual gang 1t0p
Sel! Stick Graduated Bezels 40p

{ PRESET POTENTIOMETERS
Vertlcal & Horlzonts!

0-1W 80 Q—BM0Q Minlature Tp

0-26W 100 Q—3-3M Q) Horlz 10p

0-28W 200 {1—4-TMQ) Vert 19p

POLYSTYRENE CAPACITORS
10pF to 1nF 8p; 1-5nF to 12nF 10p.

SILVER MICA: 2pF, 3:3, 47,

1200,
2000 30p. 3300, 4700 lOD

CERAMIC CAPACITORS: 50V
0-8pF to 10nF ép; 22n to 100n Tp.

1800

RESIETORS ; Carbon Flim, High

Stablllty, Low Nolse, Minlature
Toleranca 8%.
Range Val. 1-99 1004
W 202-4M7 E24 2 1p
W 20 2-4M7 E12 12p 1p
W 202-10M E1z Sp 4p
2}/ Metal FIlm 100-1M 8 4p

1% Moetal FIlm 810-1M 8
1004 price appiles to Rnlﬂon of
each value not mixed.

ELECTRONICS
LEDs plus clips
TIL209 Red 3mm 10
TiL211 Grn 3mm 14

TIL212 Yellow 14
27 Red 12
2”Ysllow Green 14
Squere LED 29
Trlangls LED 18
OCPT71 120
ORP12 k]
ORP81 ”"
ENSTTY 43

7 Seg Displays
TIL321 C An 8”11
TILs22 C Cth 8™ 14

DLT07 C.A. -3~
FND357 or 500 §
MA N3840 1
-3” Green C.A |,l
IL

ILD74 90
TILS2 Inf. Red 82
TIL?8 detector 34
TiL8t [ 1]
TIL100 90

Bargraph Red.
Ten segment 228p

LCD DISPLAYS

TGS 812 or 813 gas snd smoke | 3i Diglt 495p
HEURO BREADBOARD £5-20. detector 575p. Socket for above S0p. | ——— -
VOLTAGE REGULATORS® SLIDE 280V: ?(‘)NGGLEHQ:ESDV
1A TO3 +ve  —ve l 1A DPDT 14p sPsT 13p
8V 7806 43p 7908  220p ; A Dp: oft. |lp DPDT “p
1V e 14 12 230p |Speciall | A SUB-MIN
1V 7808 WMSe 7915 M0p | g ToQaLE
18V 7818 143p RAM PUSH BUTTON 8P changeover 88p
1A. T0220 Plasiic Cnlng t Ln:hlnn ov SP3T onjoft  B4p
8V 7305 40p 4sp Bga Momenta DPDT 0tage TSp
12V 7812 40p 7912 45p Mi SPST CIOvev 99p DPDT c/oft  8lp
:w m: 40 ;g:g :Sn ‘81§R£P DPDT CG/Over148p | DPDT Blased 148p
24V T32¢ 05 193¢ 435 | 12002 || sWITCHES Miniaturs Non-Locking
199 mA TO92 Plastic Casing £2-25 Push to Make 18p Push to Break 20p
" 78105 30p 70L05 e0p ROCKER: SPST onjoft 10A 260V 28p
ev 7862 30p = 'ROCKER!: llluminated DPST
1:\\; ;ggg ::p T Lights when on: 10A 240V
p 9 00p ROTARY 1 (ADJUSTABLE STOP) ! ol
13V 78L15 30p  TOL1S  e0p 2-12 way lp[; W, 3p/2AW, 4p/23W. 'I
. 78HO54+5V/BA | ROTARY : Malns 250V AC, 4 Amp llp
723 B MuTP 99 55 -
CA085 98 | \ioose 550 TBHGSA +5V
LM3osH 140 LSS0, S(0 to +28V 599 | DIL BOCKETS (Low Profile - T.n.)
LM309K 138 TOHG BA —2:25 | 8 pin 8p; 14 pin 10p; 18 pin 10p; 18 pIn 16p;
LM317K 320 TDA1412150 1o —24v  688p | 20 pin 20p; 24pin 2 ;i 88 pln 20p; 40 pln 30p.
IX81 16K RAM pack. DIODES ZENERS SCRe
16K RAM Pack, Fully bullt & tested. AA120 22 | Range 2VY to | Thytlstors
Plugs stralght on to your ZX81. BA100 18 | 39V 400mW | .00y 49
Only £17-35 syigs 12 p BA/600V
BY{2r 18 Range 3V8 to BA/300V
— = CRO3Y 250 | 83V.1-0W 3A/400V
We stock a wide selection of Com- Al 4 15p each | g, 900V
puter ICs, Printers, Floppy Disc 12 l 12A/100V
Drives, BBC Mlero upgrade Kits, 12 12A/400V
Micro perlpherals, Books etc. at 18 NoisE | 12A/800V
very competitive prices. 18 Dlode 195 | qgaj700v
— ': l — | aNeads
2N8062
DENCO COILS RDT2 145 s | BRIDOE |
"DP* VALVE TYPE RFC 6 140p s | RECTIFIeRs | {RECM
Renge 1 to 5 Bl., RFC 7(1an)1sop ] 1A[80V 18 C108D
R IFT 13; 14; 15; 8 | 9aj00v 20 | TIC
#7816 1190 § | tAmoov 1 | TiCAS
h P
IET 18485 182p s | tAmov o | TICH
TOC 1 125p [} 1A/000V 34
B9A Valve Holder MWSFR 1225 § | 2A/0V 20 | TRiACS
60p MwlesrmsAp } BA/200V 48 |- 3A/100V
— = = 9 | BA/AOV 48 | 3A/400V
VEROBOARDS 1" | COPPER IA/00V 18 gA/s00v 83 | BA/100V
. clad plain | clad boards 3A/400v 18 | SA/toov a3 | BAAOOV
2 x 34" 8p — | Flbreglase IA/S00V 17 | SAjaoov e8| BAJEO0OV
Hxd %o — | ex6  %p 3A/1000V30 | 10Aj200v 215 | JRA/100V
3 x3 91p  — | 8127 150p |  8A/400VS0p | 10Ajecov 208 | 1BA/400V
3t x 8 103p 87p | S.R.B.P. " | 25Aj200v 295 | 12A/800V
3d x 177 380p 232p | 95 x 8 5 25A/600v 395 | JEA/100V
dx i aop  — |————— | BYASY g [ toALRY
Pkt. of 100 pins Ferrle Chlo- o ol vmisDiL 55 | 25AM00V
SpotFaceCutlerﬂSp ride 1 ib. :v' .Enlolzeﬂoln — 25A/800V 291
PIn Insertion Tool Anhydr. 1950 | Booye and | DIAC ALY s
(i Dalo Pen 30p | Magazines 3 ) 25 | T280000 120

.

55 | LS93 23 CMOS 4512 42 |LM3%4CH .290
175 | LS95 40 | 4000 10| 4514 125 [LM39)GN 5
210 | LS96 95 | 4001 10 4515 425 | LM39N 125
20 | LS107 40 | 4002 12 4516 65  [LM3D14 .200
50 | LS108 23 | 4006 50 4518 40 LM3915 250
75 | LS112 22 | 4po7 1 4519 10 {Lmagie 250
60 | LS113 16 | 4008 2 4520 70 {LM13600 110
50 | LS114 22 | 4009 24 | MC1302 [
40 S122 36 | 4010 24 | eo—— | M C1304P 200
7408 14 74153 40 | LS123 36 | 4011 10 | MC1310P 138
7409 14| 74154 55 | LS124 90 | 4012 15 | LINEAR 1€’ MC1458 85
7410 14| 74155 40 | LS125 24 | 4013 20 . MC1488 $5
7411 16| 74156 40 | LsS126 25 | 4014 46 X 75| MC1489 1]
Ta12 10| 74157. 30 | LS132 85 | 4015 40 [709C 8 pin 351 MC1495 350
weoBMR OB oGmomlee w0 aNem
136 24 | 4017 32 »
7416 200 74161 40 | sy 25 | 4018 45 | 7418 pin 14| MC3302 90
417 20] 74162 40 | Ls139 28 | 4019 25 |747C 14 pIn 65| MC3340 12
7420 15} 74163 40 | 1S145 70 ; 4020 42 | 748C 8 pin 31 MC3401 1]
T 20 ey Lsist o | aoat anIssi8 pin 195 imcas0s 75
w0 | 4022 0
B2 80 e | ST O] A3 21saadon 90| MEH, 13
7425 22| 74167 150 4024 32 |2114L-200 95
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ELECTRONIC HOBBIES FAIR

HEN THIS issue of EVERYDAY ELECTRONICS appears the Electronics

Hobbies Fair will already be in full swing. Even so, there is
probably time to alert the new or casual reader to what promises to
be the greatest exhibition of its kind ever staged in the UK.

The Electronic Hobbies Fair runs for four days: Thursday 18th through
to Sunday 21st November. The venue is Alexandra Pavilion—a unique
and remarkable structure first opened in December, 1981. It is set in
the midst of beautiful parkland on a high prominence in North London.
British Rail are offering special rate return tickets inclusive of admission,
and these can be obtained from main line stations throughout the UK.
A free bus service operates between the Alexandra Palace BR station and
the exhibition complex. The London Underground station Wood Green
on the Piccadilly Line is nearby.

Inside the Alexandra Pavilion visitors will have much to explore
among the stands occupied by component and equipment suppliers and
other traders. There will be names familiar to readers of this magazine,
also some perhaps not so well known, but all catering for the needs of
the hobbyist, whatever his or her particular field of interest.

Visitors will find the EVERYDAY ELECTRONICS stand and those of our
fellow sponsors Practical Electronics and Practical Wireless in the
rotunda located towards the back of the hall. Don’t fail to look us up.

Encircling the rotunda are a score or more stands housing a variety
of special attractions. These include displays by well-known amateur
organisations devoted to particular aspects or applications of electronics.
In contrast to this mix of essentially hobbyist activity the Royal Signals
add an impressive and highly professinal display of the modern
army’s communication equipment (and specialist personnel) while
several commercial organisations provide demonstrations of exciting
developments, including reception of USSR TV via satellite, electric
cars and holography.

A further link between the hobbyist area and the electronics industry
is well illustrated at the SEDAC stand, where this year’s prizewinning
projects designed and built by school pupils are on display. The
generosity of our co-sponsor Mullard Ltd., has resulted in doubling the
value of prizes for the 1983 Schools Electronic Design Award Competition.
In order to allow visiting school children or teachers who might not
have been previously aware of this national competition, the closing
date for registration has been extended to December 15th, 1982, The
absence of school girls from the previous contest finalists has been
remarked upon before. May we now urge members of the fair sex to
show that electronics is not exclusively for males, by submitting their

Readers' Enquiries

entries in strength this time!
Back Issues

We cannot undertake to answer readers’ ietters requesting modifications,
designs or information on commercial equipment or subjects not published
by us. Ali letters requiring a personal reply should be accompanled by a
stamped self-addressed envelope.

We cannot undertake to engage in discusslons on the telephone.

Component Supplies

Readers should note that we do not supply electronic components for
building the projects featured in EVERYDAY ELECTRONICS, but these
requirements can be met by our advertisers.

Ail reasonable precautions are taken to ensure that the advice and data
given to readers are reliabie. We cannot however guarantee It, and we
cannot accept legal responsiblilty for it. Prices quoted are those current
as we go to press,
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Certain back issues of EVERYDAY ELECTRONICS are availabie
worldwide price £1-00 Inciusive of postage and packing per copy. Enquiries
wlth remittance shouid be sent to Post Sales Department, IPC Magazines
Ltd., Lavington House, 25 Lavington Street, London SE1 OPF. in the event
of non-availability remittances wiil be returned.

Binders

Binders to hold one volume (12 issues) are available from the above
address for £4-60 Inclusive of postage and packing woridwide.
Please state which Volume.

Subscriptions

Annual subscription for delivery direct to any address in the UK: £12-00.
Overseas: £13:00. Cheques should be made payable to IPC Magazines
Ltd.,, and sent to Room 2613, Kings Reach Tower, Stamford Street,
London SE1 9LS.
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as two 1K x 4 bit 2114 memory chips.
The writers experience is that most
kits contain the 2114. However, the
p.c.b. is printed and drilled for both.

Now, the 2114s cost about £1 each
retail (if you shop around) and the
4118 about £4. (Maybe Sinclair were
looking after the pennies when they
designed in 2114 i.c.s but needed the

protection of dual type sourcing and

FOR I HE SIHCLAIR lxal thelrefore kept the ab]lity to alSO use

BY K.DEPLEDGE (G3 PAN) the 4118). Now the 6116 cmos RAM
chip is available. This is a 2K x 8 bit
device which is pin compatible with
the 4118 and can be purchased at
around £6. With minor modifications
to the ZX81 board, £6 can give you
a 2K rRam computer.

GETTING IT TOGETHER

The 6116 modification had been
built into the author’s ZX81 for some
months, replacing 2114 chips, but the
April issue of EE got the cogs mesh-
ing—why not 2K more and use up
those redundant 2114s. Surely it
couldn’t be too difficult. It wasn’t.

The first thing to do was build the
2K Ram Pack and check it was work-
ing. This done, after a long wait for
the 23-way connector, power up and
RAMTOPS: Print Peek 16388+ 256*
Peek 16389 NEWLINE—sure enough
the answer came back 19456—it
worked first time.

Just a moment though, something
amiss, the modified ZX81 had 2048
bytes (actually slightly less but this
was a Ramtops test) giving 18432—
add 2048 bytes from the 2K Ram
Pack and the answer should have
been 20480. Some memory had been
paralleled!

Re-reading the April project shows
the 2K Ram Pack starting address is
16384 (that’s normal enough) and
“the decoding is required to enable
the Ram Pack to be positioned 1K
beyond this address”—we need the
position to be 2K beyond 16384—so
how?

Fig. 1(a). Circuitry around the decoder i.c. in the 2K Ram Pack showing

IT 1s possible to add a further 3K lines to IC5 to be interrupted.

of RaM to your ZX81 using the 2K
Ram Pack published in EE April 82 e o e ) = i
plus oner more chip, two diodes, one | |
resistor, a run of the mill npn tran- 7 Vee 1 Al0 16 -
sistor and a 24-way d.i.l. socket. Con- = S
servative cost about £7 but with, for = At Se
many, a potential additional saving o
of two of the 2114 memory chips
specified for the 2K Ram Pack. =

A quick scan of the April issue
and, having long ago given best to
the professionals in PCB production, 44
off went the order for a board and 7/
2x 2114 RAM Chips. Why only two,

13
1
15
read on and all will be revealed. g e~g

THE ZX81

The ZX81 internal 1K of RAM <
comes in one of two types, one using KB SKib
a 4118 1K x 8 bit rRam chip, the other
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TR1
TRACKS

Fig. 2. Where the additional components are to be mounted on the
trackside of the p.c.b. of the 2K Ram Pack. Note the breaks made in the

tracks.

MODIFYING THE 2K RAM PACK

Reference to the 74LS138 control
chip shows QO directly controlling
RAMgz to ZX81 internal memory and
Q1 and Q2 controlling input to the
two 1K stores in the Ram Pack.

To allow for the expanded internal
(6116) memory we need use Q2 and
Q3 for the Ram Pack memory and
ensure Q0 and Q1 control (inhibit)
RAM: in the 16-18K address fields.

To reach this end Q2 (pin 13)
needs no alteration, but Q3 (pin 12)
needs to feed 3 (pin 8) on IC1 and
IC2 and the Q1 (pin 14) disconnected
from these gz pins.

This leaves Q1 and Q0. Q0 needs to
have direct RAMz control removed
and, together with Ql, brought under
sequential control, that is, Q=1stK,

(internal) Q1 =2ndK (internal) Q2=
3rdK and Q3=4thK. This can be
effected with two diodes, a resistor
and an npn transistor wired in the
emitter follower mode.

The resultant changes can be seen
clearly by comparing Fig. 1a (original
circuit) and Fig. 1b (modified) with
required track cuts.

To carry out.the mod carefully
refer to Fig. 2 where, for clarity, IC5
(74LS138) is reproduced with pins
1 to 8 blanked out and pins 12, 13,
14, 15 and 16 identified. Trace pin
15 track and cut where shown. Next
trace pin 14 track and likewise cut
as -shown. Before proceding further
check with an ohmmeter that each
cut has really open circuited the
tracks—don’t leave it to an eyesight
test.

Fig. 1(b). Decoder circuitry with the additional components added to allow the 2K Ram

Pack to be used with a 2K (internal) ZX81.

1 -
7. v
o cc [ 1 A0 I !mc
C - £ |2 All s
NOT USED{ o i Al b | o F
——{ 5 ~ a2 = | |
w—|2 1C5 I l
e 04 ?§ 7415138 i
,255 mE_M. MREQ l”(l
=8 |
) e | D= I8 |
R 27kA = Al s l | 2
a ;1 L] i og EFS 6 Al lr [ C
@ 5] _
TR1zrxi08 INM4S et OO | |
c GND | |
b a k 8 l
e Ps RAMCS ! 2, |
0 = N
v GND [
- |
SKla  SKib
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4118 AND 6116 POSITION

| .

Fig. 3. The ZX81 Ram area. The 6116 (2K
X 8 static RAM) is to be fitted in a socket
sited at pin locations 1 to 24 (in box shown)
with the 2114s removed.

Next, using a fine tipped soldering
iron solder an insulated wire link
from pin 12 to the far side of the
pin 14 track. Then solder the cathodes
of the 1N4148 diodes (banded end)
to the tracks of pins 14 and 15
respectively. Now form the leads of
the transistor (any of the ZTX108/
BC108 family will do as long as the
lead configuration matches the board
requirement — the author used
BC457). Solder the collector to the
+5 volt rail, solder the emitter to

‘the RAM;: side of the QO cut track.

Now solder in the resistor, one side
to the +5 volt rail and the other to
join with the commoned anodes of
the diodes and the transistor base
lead, made above and clear of the

COMPONENTS

For 2K Ram Pack Modifications
R1 2-7kQ) & to $W carbon £5%
D1,2 1N4148 small signal silicon

(2 off)
TR1 ZTX108, BC108, BC457 or

similar npn silicon type

For Modifications to ZX81

1IC1 6116 2K x 8 bit RAM
24-pin d.i.l. open type i.c. socket or
2 x 12-way Soldercon pins.

Guidance only
Approx. cost

£7

See page 826
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board. Make sure all components are
located parallel with the p.c.b. so as
not to interefere with the fit of the
case. It is also a good idea to insert
p.v.c. insulating tape on the board
below the main “bridge” of com-
ponents to prevent accidemtal short-
ing to the tracks.

That completes the modification to
the Ram Pack and for those who
already have the 6116 modified ZX81,
all that remains is to plug in, power
up, enter Ramtops and read 20480.
For others who wish to incorporate
the 6116 modification read on.

6116 MOD TO ZX81

First undo the ZX81 case following
the instructions given in the May
issue of EE (why not add the worth-
while Keyboard Beeper (May 1982,
EE) whilst you're at it).

Check the rRam chips for type, refer
to Fig. 3.

4118 RAM

If the 4118 is soldered directly to
your ZX81 p.c.b. we do not advise you
to remove it. The onboard 2K up-
grade is unfortunately, not possible
for you to implement.

First remove the 4118 chip from its
i.c. socket (preferably using an i.c.
extractor or with careful, gentle

leverage from a thin screwdriver).

Avoid touching the pins or work on
an earthed plate ensuring at least one
hand is in contact with the plate—
this is expensive cMos you’re hand-
ling and it doesn’t like bodystatic.
Immediately transfer the chip to the
piece of conductive foam or conduc-
tive plastic tubing—which is what
your 6116 and 2114s should have been
packed in.

Now locate both ends of the link
marked L1 on the board and cut off.
Solder a new link at the position
marked L2. Re-assemble into the case,
power up, run the Ramtops test to
read 18432.

2114 RAM

If your ZX81 is fitted with 2114s
then you have saved the cost of half
the 2114s for your 2K Ram Pack.
The ZX81 IC4a position has an 18-way
d.i.l. holder containing one 2114 in-
side the drilled and marked 24-way
area that is there to take a 4118.
Carefully extract the two 2114s. Do
not attempt to remove the holders.
Offer up a skeleton 24-way d.il
socket to position IC4. Some holders
only need the centre bar removed to
fit around the 2114 18-way socket,
others may require cutting into two
strips. Solderon pins could be used
instead. Locate the holder into the
position on the board marked IC4
making sure you are within the 24-pin

socket area and not the 28-pin area
also marked. The old 2114 holder
will now be framed within the 24-pin
socket. Solder the socket, cut the Ll
link and solder in the L2 link. Plug in
the 6116. Reassemble into the case,
power up, run Ramtops test to read
18432.

All that now remains is to bring
the modified 2K Ram Pack to the
modified ZX81, check RAMTOPS
to read 20480.

THE FUTURE

For many who need more than a
4K memory, have another look at the
original 2K Ram Pack control chip
(IC5). Q4, Q5, Q6, Q7 are unused.
By lifting input A2 from ground and
taking to address line A12 you could
control a further 4K of RamM—or
even, with a little flair, inlet/dutlet
ports.

NOTE

You will find that these additions
to your ZX81 enable you to use many
programs written specifically for use
when 16K Rampacks are attached.
However some clever games programs
use a mixture of BASIC and machine
code. In these cases it is as well to
remember the machine code will have
been allocated to specific addresses
which may not fit unmodified to your
4K machine. A

PANEL LAMP COVER

Bearing in mind the cost of com-
mercially made panel lamps, I have
devised a simple substitute.

A cap off a Bic disposable razor
is the basis of the cover, see dia-
gram. To mount it on a panel or
board it is simply pushed or snapped
into a rectangular hole.

This idea has the advantage that
the lamps may be mounted verti-
cally or horizontally.

I. Petrie-Brown, Birkdale, Southport.

CAPS VERTICALLY
HORIZONTALLY
MOUNTED ==

LEADS 1O BULB
(STIFF WIRE)

BY DOUG BAKER

HOW MUCH

FAULTY
CALCULATORS

cHeap!
N (=

ARE THEY?

U7

WELL, I USED ONE TO WORK
OUT THE PRICE AND THEY’'RE
THREE FOR £5 OR SIX FOR
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BE AT HOME'

T

sn:umw VARI-LIGHT

WITH THE =

,"..‘

bypass 3
oft !
security

a power -

start

reset

timing

tlm'd;r

BY A.R.WINSTANLEY

WE ARE constantly reminded that
burglaries on private homes
seem to be continuously on the in-
crease. Everyone can take obvious
precautions like locking doors and
windows, but the device to be de-
scribed here offers a more subtle
means of combating casual prowlers
and burglars.

It does this by tricking the would-
be prowler into believing that the
house is occupied at night, even
though the occupants are out.

The Security Vari-Light is a unit
designed for use with floorstanding
standard lights or table-top lamps,
therefore installation is very simple.
The Security Vari-Light operates the
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lamp on a random cycle which has
been carefully designed to give a
realistic effect.

A timer circuit is incorporated so
that the system will switch on after
a predetermined delay of between
two to seven hours. Having lights
flashing on and off at four o’clock
in the morning could be deemed
counterproductive, as this may draw
attention to the house. The timer
will help to overcome this and can
be switched out if it is not required.

REPEATER

The system has been further de-
veloped and although this unit is
designed to control just ome lamp,
by adopting a system of optical
links, “repeater” units can be em-
ployed to operate lights throughout
the house. The object in this re-
spect, is to avoid having to alter
any of the house’s existing lighting
and wiring, in order to make instal-
lation an easy matter.

Furthermore, by employing opti-
cally-coupled repeater units to drive
other lights, mains wiring is avoided.
Instead, a light sensitive cell con-
nected to the repeater unit de-
tects when the “main” security light
is illuminated, and causes a second
lamp to light up. Indeed, by making
several photo-resistors “look at” the
main Security Vari-Light, almost any
number of secondary lamps could be
controlled in this manner.

CIRCUIT DESCRIPTION

Fig. 1 is the circuit diagram for
the Security Vari-Light and it can
be divided into two distinct sections,
the Timer/Power Supply section and
the Logic Control section, the latter
to be described first.

IC3 comprises two four-bit shift
registers, a cmos 4015 is used, and
by’ connecting the Q4 output of the
first shift register to the D input
of the second, a single eight-bit shift
register is formed. The cLocx and
RESET pins for both registers are
connected in parallel for this appli-
cation.

IC1 is a simple 555 astable multi-
vibrator which provides a low-
frequency clock signal, approximately
one clock pulse every ten minutes
is passed to the shift registers. An
EXCLUSIVE-OR gate, a c¢mos 4070
is the omly other logic element and
this device contains four separate
gates, all of them utilised in the
circuit.

LOGIC CONTROL

The circuit operation is as follows.
Upon initial application of power, a
reset pulse is delivered by IC2d to
the shift registers, the outputs of
which are then cleared to zero.
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Fig. 1. Circuit diagram of the Security Vari-Light.
Simultaneously, the first positive themselves complete the circuit to and will then disconnect the lamp.

clock tranmsition is despatched by IC1
but the effect of this upon the logic
circuit is cancelled by the switch-on
reset pulse.

Since the inputs of IC2b are at
logic zero, the output of IC2b is
also zero, remembering that IC2 is
an  EXCLUSIVE-OR function. How-
ever, IC2c is connected as an inver-
ter since one input is permanently
wired to logic 1. The logic 0 genera-
ted by IC2b, then, is inverted by
IC2c to generate a logic 1 which
is injected into the pATA input of
I1C3a.

In effect, IC2b and IC2c have com-
bined to form an EXCLUSIVE-NOR
gate which serves to “start up” the
shift registers and prevent them
from remaining at logic zero, as
detailed earlier. The pseudo-random
sequence will then follow on with
each successive positive clock pulse.

SHIFT REGISTER

The output from the shift register
is taken from the Q1 bit of IC3b
(pin 13) and it is here that the
pseudo-random pattern will be ob-
served. This is inverted by IC2a and
drives a high-gain transistor switch
comprising of TR1 and TR2, which
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the mains relay RLA.

Thus when the output of IC3b
(Q1) is low, which it is for the first
five steps of operation, then this is
inverted by IC2a to form a logic
one. This high signal activates the
relay RLA through the transistor
switch, so that the contacts RLA1l
close and power is applied via the
mains socket SK1 to the mains
lamp, so the lamp illuminates.

Since the logic 0 output of the
shift register (Q1 of IC3b) is inever-
ted by IC2a to form a logic 1, this
means that the lamp will illuminate
immediately upon power switch on.
It will extinguish when a logic 1
eventually reaches pin 2 input of
IC2a.

After ten minutes or so, the clock
generator will deliver another posi-
tive-going pulse which will advance
the shift registers by one step. The
logic circuit will now generate the
pseudo-random sequence, the lamp
switching on and off accordingly.

TIMER CIRCUIT

A timer has been incorporated
which will operate the logic section
for a predetermined period, between
approximately two to seven hours,

Thus the user can set the Security
Vari-Light to operate randomly for
a suitable period while he is away,
the device will then turn off auto-
matically.

The timer is formed by IC4, a
cMmos 7555 connected as a mono-
stable. Timing is initiated by closing
S2 temporarily and the timer can be
reset by closing S3, if required.

TIMING PERIOD

The timer period is controlled by
resistors R6-12, and C5. By rotating
S1 one may adjust the value of the
timing resistor network and thus the
timer period can be altered as re-
quired. One problem with a simple
circuit of this type is the leakage
current through the timing capacitor
C5. The long time constants which
are required imply that a large-value
capacitor is needed, specifically, an
electrolytic type. These have high
leakage currents which greatly affect
the accuracy of the timer. With C5
at 470nF, each 8:2 megohm timing
resistor corresponds to a delay of one
hour,

When the timer is initiated, pin
3 of I1IC4 goes high, and this is
buffered by TR1 to drive the reed
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relay RLB and the TiMING led.
indicator, D3. The reed contacts
RLB1 then close and supply power
to the logic section.

This in turn activates the switch-
on reset circuit (IC2d) and then the
logic sequence starts up in the man-
ner described, causing the mains
lamp to operate in a pseudo-random
fashion.

If the timer is not needed, it can
be bypassed by setting S4 to our
which disconnects the timer circuitry
and provides power straight through
to the logic.

POWER SUPPLY

The power supply is a standard
type in which 240V a.c. is stepped
down by T1 to about 9V a.c.,, and
subsequently full-wave rectified by
D5-8 and smoothed by C7 to give
about 12V d.c. at no load. D2 is
the rower le.d. and illuminates
when the Security Vari-Light is
switched in.

In the secuRitYy mode, S5 (the
mode switch) passes mains current
through to T1 primary winding and
then the random logic sequence will
operate the mains lamp, and this
can then be timer-controlled if de-
sired. However, S5 can be moved to

the BYPASs mode and this will supply
power to the lamp continually, by-
passing the electronics.

S5 is actually a centre-off type so
when in middle position, both the
electronics and the lamp will be
completely disconnected from the
mains supply.

However, the presence of X1 pro-
vides a route for mains power when
S5 is in the BYPAss mode, so even
though the electronics are discon-
nected, enough power may be trans-
mitted through X1 to operate the
cMos. As a result of this the light-
emitting diodes glow very dimly.

MAINS
SUPPRESSOR

Finally, the
mains contacts of
RLA1 are pro-
tected by a sup-
pressor network,
X1. This reduces
contact wear and
prevents mains
transients from
working through
the power supply
causing the logic

section to mal-
function. Protec-
tion of this

nature is in-
creased by the
mains transient
suppressor, RVI1.
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PRINTED CIRCUIT BOARDS

Construction is relatively straight-
forward, because nearly all compo-
nents, including the mains relay, are
mounted on two specially-designed
printed circuit boards.

The first p.c.b.,, which carries the
power supply and timer section. is
shown in Fig. 2. This is mounted ver-
tically using metal brackets or plastic
vertical p.c.b. guides. Assembly of
components is as indicated in the
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diagram, noting that Veropins should
be used where flying leads are taken
off the board. Also an eight-pin d.i.l.
holder is used for IC4 to prevent
damage occurring to the i.c. when
soldering. The reed relay used is a
Maplin type FXS51F, other makes
may not be compatible with the
holes in the p.c.b.

The arrangement of components
on the second board is illustrated in
Fig. 3. The relay for this layout is
a Maplin 5A mains relay type
YX98G, this will solder directly to
the circuit board. FS2 is a 20mm
p-c.b. mounting type, rated at 2A.

The integrated circuits IC2 and
IC3 are cMos devices and are par-
ticularly sensitive to static electri-
city. Do not remove the devices
from their conductive packing until
they can be inserted into their re-
spective holders on the board.

CASE

The case used on the prototype
was a plastic Verobox type 202-21311
which has dimensions 138 x 190 x
91lmm. As mentioned earlier, it is
recommended to fix the timer p.c.b.
vertically to obtain the most com-
pact arrangement, layout is other-
wise not too critical. Keep the
lengths of mains wire to a minimum
and away from the mains inter-
wiring, this will ensure that no
problems are caused by mains inter-
ference.

The timing resistors R6-12 are
soldered directly to the tags of S1,
in accordance to Fig. 4. This dia-
gram details all necessary inter-
wiring and must be followed closely.

The earth input is connected to
the mounting frame of the trans-
former, and this is accomplished by
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using a solder tag fixed under one
of the transformer mounting bolts.
It is essential that the front panel,
which is made of aluminium, is also
soundly earthed, remembering that it
is anodised, so this must be removed
at the earthing point.

It is of prime importance that
the three-core mains cable is pro-
perly secured so that it will not
pull out and for this, a cable re-
tention clip and grommet are uti-
lised.

SK1 is a “Euro-Facility” 6A 250V
mains socket and is a clip-in type.
A suitable cutout (28 x 23mm) is
made in the top half of the case, at
the rear. It may be necessary to
secure the socket with an adhesive,
since the rather thick case wall may
prevent the socket from clipping
into position properly.

MAINS WIRING

All mains interwiring should be
completed using 24/0-2mm 6A wire.
This is thick emough to carry the
required current but can be soldered
to the small tags on the rear of

the mains oN/ofFr switch, S5. Insu-

late each mains joint with 2mm bore
p.v.c. sleeving for additional safety.

The remainder of the interwiring
can be completed with standard
7/0-2mm wire. Use of several
colours assists with checking, later
on.

There are two light - emitting
diodes to be fixed to the front
panel, and this can be achieved with
two transparent lens-clips or the
standard black bezel clips.

To label the controls on the front
panel after the panel has been
drilled, wuse rub-down Ilettering
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SECURITY VARI-LIGHT

Fig. 2. (opposite page) The component layout
and full size track artwork for the timer/power
supply printed circuit board. The four mounting
holes are for securing the board to the p.c.b.
brackets. These can be seen in the photograph
of the prototype also shown.

Fig. 3. (left) The Security Vari-Light main control
631 logic board component tayout and full size track
artwork. This board is mounted on spacers oft
the bottom of the case. Photograph (below)
shows the finished p.c.b. assembly from the
prototype model.

(available from stationers and some
component suppliers), after which
carefully apply several light coats
of protective clear lacquer. This will
help prevent the letters from lifting
off.

CHECKING

Check out very carefully all wiring
and soldering, prior to switching on.
Ensure that the mains plug is fitted
with a 3A fuse and then plug a
lamp (500W maximum power) into
SK1. With S5 at offF (centre) and
S4 to TIMER IN, plug into the mains
and switch on by moving S5 to
securlTY. This should cause the
PowER l.e.d. to light up. The TIMING
led. may or may not be alight,
but either way, pressing S2 will acti-
vate the timer and the mains lamp
should also light up. Pressing S3
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COMPONENTS

start

resst timing

LOGIC R C.B.

Resistors }

RI". . 6:8MQ I | n

R2, 3 1MQ (2 Oﬁ)

R4 4-7kQQ

R5 15kQ

R6-12  8-2MQ (7 off)

R13,14 47k (2 off) | S4

R15,16 4700 (2 off) 8

R17 10kQ2 o

All $W carbon film £5%

13

Capacitors . D2\

C1,6  0-1uF polyester C280 (2 off) =

C2 100uF 25V elect, radial lead To—

C3 0-01uF polyester C280 !

C4 1uF 35V tantalum bead le] 53

C5 470uF 25V elect, radial lead FRONT

C7 1,000uF 25V elect, radial lead BRRER L W e e Ty

/MAINS INPUT

&

RV1

5]
il

20V

L

@ n

Fst

@

T | LIVE
Lr L 2N ] &
| FRONT PANEL i
i Res. EARTH e
nours ' ] l

Semiconductors

Fig. 4. Interwiring diagram.

Note that resistors R6 and R7 are soldered onto two

D1, 4. 1N4148 silicon (2 off) unused switch tags on the.unused half of S1. The front panel. earth wire was
D2,3.  TIL220 0-2in. r%d l.e.d. (2 off) soldered to the metal case of S5.
D5-8 WO005 50V, 1A bridge rectifier . o
] TR1, 3 BCISC silicon non (@ of) i ! .
i R2 BFY52 silicon npn T

1C1 555 timer ] 2 A
1C2. 4070B CMOS quad 2-input EXCLUSIVE-OR gate e A
IC3 40158 CMOS dual 4-bit:shift register 1 i —69"—*-
iICa 7555 CMOS timer o_ Bl =S .€L '

Switches rl | - 5*-
S1 2-pole, 6-way. rotary —e
S2,3  push-to-make momentary action (2 offy  See l ! 20
S4 s:p.d.t. miniature toggle Sho A A AA\ A {
S5 d.p.d.t- centre off miniature toggle 3 I .jr T

Miscellaneous Tal ‘L P z n 2&3
RV1 240V mains transient suppressor Z2250D ‘page 826
X1 mains R-C contact suppressor
RLA miniature mains relay, 12V, 205Q coil, contacts rated at 240V, 5A HOLE SIZES ALL DIMENSIONS IN mm
RLB encapsulated reed relay, 9-12V, 1kQ coil, 50V, 200mA contacts A=6-4mm
ES1 20mm, 1A fuse with chassis mounting holder B=10mm | Fig. 5. Front panel drilling details.
FS2 20mm, 2 A fuse with' p.c.b. mounting clips
T miniature mains transformer, 9V, 250m A secondary B
SK1 mains panel mounting socket
PL1 shrouded pin mains plug (for SK1)

Case, Verobox 202-21311 size 138 x 190 x 91mm; single sided.p.c.b.s. size
86 X 65mm and 105 x 50mm; 16-pin d.iJ. holder; 14-pin d.i.l. holder; 8-pin d.i.l.
holder (20ff); 24/0-2mm wire (for mains wiring); 7/0 2mm wire; P-clip; grommet;
knob; 3-core mains cable; standard 3-pin mains plug with 3A fuse; self ad-
hes:ve feet (4 off); Veropins; solder tags; mounting hardware (nuts SCrews,
washers and p.c.b. bracket or guide).

£28
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should extinguish the lamp and the
TIMING indicator. This indicates that
the timer functions correctly. Fol-
low on by testing other functions.
Using a stopwatch, check the time

View inside the
finished prototype
model clearly show-
ing the mounting of
the mains socket
SK1, and how the
mains wiring is
separately held to-
gether with cable
ties.

period obtained with the timer set
to the two hour delay setting. The
result obtained will give a good indi-
cation of the accuracy that can be
expected on other settings.

If the timer is discovered to be
unacceptably inaccurate, the simplest
remedy is to change the value of
C5 accordingly. With the prototype,
the theoretical two hour delay came
out actually as more than 50 per
cent over this; C5 was reduced to

-220uF. The delay then was about

one and three-quarter hours, which
is more acceptable.

‘APPLICATION

With the model suitably tested
and functioning it can be pressed
into service. It is possible to use the
device with any mains lamp (or
number of lamps) totalling not more
than 500 watts.

Floor-standing spotlight units work
well as a deterrent if located in the
hallway or near to the entrance of a
room. )

COUNTER INTELLIGENCE

Component Buying

Following on from my October article, |
would like to add a few more; | hope
helpful, ideas on the subject of buying
components for various projects.

Many customerscomeintoa shopclutch-
ing their copy of EVERYDAY ELECTRONICS
open it at the required page, point to the
list of components and say "I would like
that lot". If this happens on a busy Satur-
day, then the retailer, who is probably
understaffed and has a shop full of
people to serve, will most likely ask you to
leave your list and come back later.

One cannot altogether blame him,
because a list of perhaps thirty or forty
varied items can take up to twentyfive
minutes to assemble, and if he stopstodo
this, itis quite likely that several customers
will walk out. Remember, today is a buyers
market and the poor retailer does not wish
to lose a single customer.

Let me suggest how you can help him.
First of all, take your magazine and write
out your desired list again, re-arranging
the order. The reason for this is simple
enough, if youlook at any list you will soon
notice that, for example, resistors might
be as follows: R1 1k, R2 10kQ, R3 47%,
R4 1MQ, R5 1kQ, R6 3-9kQ, R7 10kQ and
R847Q.

It is not difficult to see how time con-
suming this is, because the assembler
has to keep returning to the same box.
The list should be set out as follows:
(2) 47, (2) 1kQ, (1) 3-9kQ, (2) 10k, (1)1 MQ,
The same treatment applies to capacitors
and other discrete components.

It is also helpful if the list can be priced,
if only approximately. In addition, make
sure you have enough moneyl Many is the
time | have spent half an hour compiling
an order, only to be informed that he or she
is short of the required amount by £1-62,
and would | please suggest what should
be taken out of the parcel to make the
amount rightlll Perhaps | am getting

By PAUL YOUNG

touchy (put it down to age) but this
behaviour tends to irritate me.

Lucky Dip

Still on the subject of components, |
would like to touch on values, because the
average reader is inhibited against altering
values even by the smallest amount.
Quite understandable, as the designer is
pictured as a chap in shirt sleeves with an
ice bag on his head, working a slide rule
which is red hot, until he finally deduces
that a certain capacitor should be 0-02uF.

In practice, Mr. Designer is sitting at his
bench lashing the project together and
finds he needs a capacltor. He dips his
hand into his junk box pulls out a 0-02uF
tries it, and Eureka—it works alright, so
a 0-02uF it shall be.

The Reader than asks his supplier for
a 0-02u«F, only to be told I am sorry Sir,
the nearest | have is 0-:022uF"". The reader
quickly backs out of the shop, horrified at
the idea of altering Mr. X's design.

Don't be worried kind reader, it will not
make any difference. If the designer wants
you to stick closely to his values he will
make them close tolerance.

If you bear this in mind, you will find you
can substitute § watt resistors for { watt
and vice versa. With capacitors, you can
choose from electrolytics, tantulum, poly-
ester, polystyrene, polycarbonate, paper
and silver mica. The governing factors
here are physical slze, and in the case of
close tolerance (1 per cent or 2 per cent)
you may be limited to polystyrene of

‘silver mica.

With capacitors, a higher voltage can
always be used, and | can best illustrate
the veracity of my facts by a true story.
Several years ago | asked a friend to
design a signal tracer and asked him to
make the tolerances as large as possible
so that | could select a component | had
in quantity.
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When | received the design, the parts
list looked like this: C1, anything between
0-014F and 0-1uF, any material, voltage
no lower than ten. C2, 0-014F to 0-1uF.
R1,10 to 100€), any wattage from § watt
upward. R2, 47kQ to 470kQ, again any
wattage, and so on through the list.

Obviously, the constructor will pick the
nearest value, but there is no need to be
worried about small deviations, and this
makes it much easier for your retailer to
supply your wants.

Computer People

| have been told by many people that-if
you sit sipping a coffee.outside the Cafe de
L'Opera in the Rue de la Paix in Paris, the
whole world will pass by. | thought |
would try it last year, until | found that the
coffee cost over £1 a cupl!

However, | have been helping a friend
whose shop is not a million miles from
London W2,and | have found thatthe"all the
world'’ idea applies here. Every nationality
seems to pass by the door, many of them
would-be customers. )

Unfortunately, until recently this shop
sold only computers and spares, and
computer language is quite unknown to
me. If a “floppy disc" walked right up to
me and looked me straight in the eye, |
wouldn't recognise it. In fact, | picture it
as a soggy grey pancake.

Even when asked for items we stock,
the language or accent makes for diffi-
culty. This is further compounded by being
slightly deaf (a legacy from the last War
and after, when | was trundling noisy
piston engined aircraft around the sky for
some ten years). The other day | was
asked for something which sounded like
"have you any spacer hooks'' asking him
to repeat the question he said “No, Data
Books, you dummy''—Paul Young sinks
slowly to the floor.

All the same, it has been an invigorating
experience.
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HE direction ‘indicator warning

buzzer/clicker on some cars is so
feint that it cannot always be heard
above the engine and road noises.
The result is that the indicator is
sometimes left on, creating a driv-
ing hazard.

The circuit described here uses
only a single i.c. (555 timer) in its
design to provide an audible signal
when the indicators are operated, of
sufficient loudness to be heard in
most driving conditions.

CIRCUIT DESCRIPTION

The full circuit diagram of the
Car Indicator Alarm is shown in Fig.
1. It uses a 555 timer i.c. in a rather
unconventional way. There are no
timing components in the circuit.
The threshold input (pin 6) is
strapped to the positive supply line.

When the car indicator is not
operating, PCCl assumes a very
high resistance in its dark environ-
ment inside the case. PCC1 and Rl
form a potential divider across the
supply lines to feed the trigger in-
put on ICI (pin 2). With the value
for Rl as shown, this makes the
trigger voltage level low which
causes the output, pin 3, of IC1 to
go to approximately 12V. The relay
is thus not energised.

If the car indicator is now opera-
ted, LP1 lights up in sympathy with
the indicator dash-mounted pilot
lamp. Light from LP1 reaches PCC1
and causes its resistance to substan-
tially reduce removing the trigger
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on level from pin 2. IC1 output
drops to OV and so the relay be-
comes energised; RLA1 opens, the
relay becomes de-energised resulting

in RLA1l contacts (normally closed
type) closing again.

If LP1 is still on, the above cycle
repeats, and the relay contacts
“chatter”. Thus there are bursts of
chatter each time LP1 illuminates.
The chatter rate is controlled by the
value of Cl, sometimes called a
slugging capacitor.

ASSEMBLY

Full assembly and interwiring de-
tails are provided in Fig. 2. Any
small plastic box may be used for
containing the circuit board and
other components. The container for
a 35mm film was found by the
author to be ideal for this.

Prepare the case to accept the
chosen lampholder and fix in place
on the blank end of the case as
near to the side as possible. Make
a small hole in the same end to
allow the four leads from the circuit
board to pass through to reach TB2.

Cut the 0-lin matrix stripboard to
size and make the necessary breaks
on the underside using a spot face
cutter or small drill bit (about 3mm
dia.). Assemble and solder IC1, R}
and the link wires. Attach suitable
lengths of flying leads — use insu-
lated stranded wiring. The insulation
colours of the wires from the board
to TB2 should be of different colours
for easy identification when wiring up.

The l.d.r. is secured near to the
edge of the lid inside by a terminal

Fig. 1. The circuit diagram for the Car Indicator Alarm. The inset shows circuit modifica-
tion for use on cars fitted with two (Left and Right) dashboard indicator pilot lights.

1B82/5 x
| INDICATOR
| DASHBOARD
LP1 12V 22W ] PILOT LAMP

IGNITION
SWITCH

: " RLAI
|
|

INDICATOR
DASHBOARD
PILOT
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block. The leads from the terminal
block are threaded through the lid,
loop over the outside and pass in-
side to connect to the circuit board.

Blu-Tak or Plasticene may be used
to hold the board in position so that
it does not interrupt the optical path
between LP1 and PCCl.

Feed the four wires through the
case end and gently pull them
through while pushing the board
into the case. Apply some Blu-Tak
to board/case to hold the board firm
in the correct position.

Thread the remaining two board
wires through the lid of the case
and connect to TB1 as shown. Screw
PCC1 to TB1 and attach this assem-
bly to the lid using glue or Blu-Tak.
Clip the lid in position with PCC1
aligned with LP]1. Plug the holes at
either end of the case. Connect the
six leads from the case to the ter-
minal strip, TB2.

The other case should be of me-
tallic material to help “amplify’”’ the
relay chatter. Some brackets will
need to be constructed to securely
hold the relay and capacitor. The
size, shape and fixing will vary
according to the components and
box wused. Always use shakeproof
washers with nuts and bolts for
fixings on cars as the vibrations pro-
duced could otherwise loosen nuts/
bolts. A rubber grommet must be
used fitted in the hole -carrying
wiring to TB3. The latter should be
screwed to its case.

Fit the components and wire up
as shown using stranded wiring.

You should now have two units
each fitted with terminal blocks,
ready for installation in the car.

The metal box containing the
relay should be placed (not fixed)
close to the driver’s seat. The other
unit can be mounted anywhere in
the car. The steering column was
found to be a convenient position
in the designers car. Insulating tape
was used to hold it secure.

Trace the leads of the indicator
pilot light(s) on the dashboard and
connect a pair of leads in parallel
with the existing lamp. Run these
leads to positions 5 and 6 on TB2.
If there are two pilot lamps, one
for each Left and Right, two diodes
will need to be included as shown
in the inset in Fig. 1. The diodes
are more conveniently attached at
TB2. This then requires three wires
to connect to TB2, see Fig. 3.

A good earth (chassis) connection
is required to connect to TB2/1.
This may be found under the dash-
board; any metal screw into the
metalwork will do, under which a
wire, or wire with solder tag may
be fitted.

Finally connect the positive supply
lead +12V to TB/2. This must be
made via an in-line fuse or a spare
fuse position that may be available
in the car fuse box. Fit a 1A fuse.
The ignition switch is a convenient
place to pick up the +12V using a
spade terminal; there is usually a
free position to be found on the
switch that is “live” only when the
ignition switch is turned on.

- SOLDER
] AG
g : CHASSIS
WIA IGNITION
swr;CH FS1
IN-LINE
FUSE

INDICATOR

PILOT LAMP
Fig. 2. Shows the layout of the components
on the topside of the stripboard, breaks
to be made on the underside and com-
plete wiring to the car electrics and gemote
relay box via screw terminal strips.

COMPONENTS

R1 33k W carbon +5%
C1 47uF 16V elect.

IC1 555 timer i.c.

PCCt ORP12 light dependent
resistor

RLA 180 ohm 12V relay with at
least one set of normally
closed contacts

LPt 12V 2:2W filament lamp

FS1 1A, to sult holder (see

text)

TB1,2,3 cut from 12-way 2A
screw terminal strip
Stripboard size 0:-1 inch matrix,
10 strips X 16 holes; miniature
panel mounting lampholder for
LP1; aluminium for brackets;
metal box size 70 x 50 x 25mm
approx.; rubber grommet; solder
tag; nuts, bolts, shakeproof
washers, 6BA,; plastic case—

35mm film case.
£6

Wire the two units together to
almost complete the project. Use
lightweight automotive wiring for
all long runs of wiring between
unit and car/unit and sleeve or wrap
any exposed connections.

Operate the indicators with the
engine running. A chattering noise
burst should be heard to come from
the metal box each time the indica-
tor pilot lamp flashes on. Fix the
box in a suitable position for loud-
ness and convenience. Dk

Approx. cost
Guidance only

See page 826

35mm. FILM CASE
CONTAINER—AND CAP—

n 13 ISJCCI

¥ @ n (@
=13~
19 = ©

RUBBSR
GROMMET
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Fig. 3. Modified wiring around TB2 for car
systems fitted with Left and Right dash-
board pllot indicators.
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COILS & INDUCTANCE

|N 1819 the Danish physicist

Persted discovered that electric
cufrents produce magnetic fields. To
be precise, he placed a compass
near a wire and found that the
compass needle moved when a
strong current was turned on.

It was soon readlised that the mag-
netic effect of the current could be
multiplied by coiling the wire so
that the current passed through
many turns. A compass placed at
the centre of such a coil could then
indicate by its movement how much
current was flowing. This provided
researchers with a current indicator
or galvanometer.

Clearly, electricity and magnetism,
two apparently quite different things,
meet and interact in such electro-
magnetic circuits.

The trick of coiling up the wire
to intensify the magnetic effect is
exploited in a vast range of de-
vices, including dynamos, motors, al-
ternators and of course electro-
magnets. Loudspeakers and micro-
phones commonly contain both coils
and magnets. The “search heads” of
metal detectors contain coils; radio
and TV sets contain coils and so do
electric bells and telephones.
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ELECTROMAGNETISM
DEMONSTRATED

Let’s do some experiments. You’ll
need a magnet. Any kind will do,
but if you have a choice a bar mag-
net is the most convenient. It should
be as powerful as possible.

You’ll need a tube made of some
sort of insulating material, and wide
enough to let your magnet, or part
of it, pass inside. A cardboard

tube will do, or a plastic or glass

one. I borrowed a plastic hair roller
for my experiments.
You’ll also need some iron nails

or bolts — about the same length
as your tube — and two lengths of
insulated wire each about three
metres.

The rest of the parts are left-
overs from earlier experiments.

Wind one length of wire into a
coil at one end of your insulating
tube. Leave a few inches of loose
wire at each end for conmnecting up,
see photograph. My coil has about
thirty turns on it but the exact
number is not important. The more
the better.

You are going to generate electri-
city by moving your magnet about

in and around the coil. How do you
know that you've succeeded? The
simplest way would be to connect
an electric lamp to the coil and
watch it light.

AMPLIFIER

Unfortunately the amount of
energy created by our very ineffi-
cient arrangement is much too
small. It will result in a few thou-
sandths of a volt at the coil ends.
We must amplify it.

To do so we adapt the two-
transistor amplifier used last month
for our experiments with capaci-
tance. Fig. 3.1 shows the new cir-
cuit. One resistance is changed and
the polarity of the 1000.F is re-
versed.

One led. in the Indicator will
light all the time. Electricity genera-
ted in our coil will produce changes
in current which will make the
led. flicker.

A home made coil for the experiment in
Fig. 3.1 made from 7/0:2 stranded p.v.c.
covered wire and a plastic hair roller.

Adding a second coil to the above and an
iron core in the form of 4 inch long nails.
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Plunging the end of a bar magnet
(or one leg of a horseshoe magnet)
into the coil quickly should produce
this effect. (With weak magnets the
flicker is small so watch carefully.)
If your magnet won’t go into the
coil then move it quickly to and
fro past the outside, as close as
possible.

Note that the flicker goes in step
with the movement, and that there
is no flicker when the magnet is
stationary, however close to the coil
it may be.

Now hold the magnet steady in
the coil and remove the coil quickly.
Again, the le.d. flickers. Evidently it
doesn’t matter what we move —
coil or magnet — so long as we
move something.

Michael Faraday, who discovered
this electromagnetic effect, deduced
that the key factor was to have an
electrical conductor (the coil) in a
changing magnetic field. Varying the

distance between coil and magnet
produces changes while the move-
ment is going on.

COIL CORES

Magnetic fields can pass through
the air but they prefer to pass
through iron. To concentrate the
field fill the tube with iron nails.
It doesn’t matter if they are a bit
too long and stick out at the ends.
Moving the magnet near the coil or
the nails will produce an enhanced
flicker of the Imndicator l.e.d.

ELECTROMAGNETIC
COUPLINGS

It would be quite feasible to use
an electromagnet instead of the
permanent magnet, and wave it
around near the coil. However, there
is a more interesting possibility. If
you wind a second coil round the
same tube you can turn it into an

electromagnet by passing a current
through it (Fig. 3.2). The iron core
which you have given your coil will
conduct the magnetism from one
coil to the other.

Since the positions of the coils
are fixed it is no longer possible
to make electricity by movement, but
the essential condition — a chang-
ing field — can be produced in
another way.

At the instant the electromagnet
is switched on its field starts to
build up and to travel outwards.
The second coil feels this sudden
build-up of field and produces a
little pulse of voltage which can
be amplified to make the Indicator
flicker. As soon as the field has
built up to its steady value with
full current flowing in the electro-
magnet coil — which happens very
quickly in the present case — the
voltage pulse ceases. Steady fields
have no effect.

Rt
Ok}
b
c1
1000uF c
b
e TRi
BCIO7
e
R2 10k

u
(SEE TEXT}

+ f B1 1:5V
\TR2 SVl
BC107 l

L.E.D.
INDICATOR

R3
1000

Fig. 3.1 (a) top. Circuit diagram of an
amplifier for demonstrating electro-
magnetism and (b) right, the suggested
screw terminal block assembly. Tiny
voltages produced by a moving magnet
near the coil cause the Indicator lamp
to flicker.

4 HHTTTTTTITITCTTS

Moving the magnet in and out of the coil.

L.E.D.
INDICATOR

BATTERY
HOLDER
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The easiest way to energise your
second coil is to connect a battery
to it. If you have an old, but not
dead 1:5V cell you can try it. But
don’t use your 6V supply!

Your coil has a resistance of per-
haps a tenth of an ohm. Applying
6 volts should produce a current
of 60 amperes, in theory. In prac-
tice it will damage the battery,
which is not designed for such cur-
rents.

‘What’s to be done? You could,
instead of connecting the coil
directly across the battery, inter-
pose a safety resistance big enough
to limit the current to a reasonable
amount such as 100mA. But there is
a neater way which gives bigger
currents.

We know that energy is only
transferred from one coil to the
other at the instant of switching on.

How to construct a single 1-5V cell holder
with terminal block and paper clips.

It hardly matters for how short a
time the coil is switched on.

Let’s charge a capacitor (C2) to
6V via a resistance (R4) (Fig. 3.3)
and then discharge it through the
coil. This way we can apply the

Carrying out the experiment of Fig. 3.2.

full 6V, very briefly, without damag-
ing anything. The resistance can be
left connected so that the capacitor
recharges every time the coil is
disconnected.

R1
0kA
b
ct
1600pF
TRI
+ BC107
e
R2 10k
u
(SEE TEXT)

+

:1
T 1-5v

TR

L.E.D.
INDICATOR

ED B1 15V
- l

coll former to increase the effect.

Fig. 3.2 (a) The circuit diagram for demon-
strating electromagnetic coupling and (b) the
suggested assembly on the screw terminal
blocks. Nails are tightly packed inside the

k a
L B2 1-5v
TR2 £y |
BC107 B3 1-5V
e
l B4 3-8V i
- L.EEs t
INDICATOR
(a)
R3
1oon §R3
+
10 g [
= cr U g "
LA 1
o / g
eltr? e 4 {b)
g TAG <+ (RED) —(BLACK)
TR1 R2 TR2
BATTERY ‘
HOLDER
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If we use a capacitance of 100xF
and a resistance of 1k the time
constant of the circuit is a tenth of
a second so we don’t have to hang
about waiting for the capacitor to
recharge before we can have an-
other go with the coil. Every time
you touch the free end of the coil
on point A you should see a flicker.
Remove the nails and the flickers

the coils really does couple them
together.

TRANSFORMERS

Our two-coil arrangement is a
crude form of electrical transformer.
If the ‘“electromagnet” coil is sup-
plied with a changing current, the
resulting changing magnetic field in-
duces a voltage (an electromotive

electromagnet coil were supplied
with a current that changed continu-
ally, for example, with alternating
current, then energy would be trans-
ferred to the other coil all the
time.

Common sense tells you that the
arrangement is reversible. You could
change your transformer connections,
driving your first coil and taking

cease, showing that the iron core of force) in the other coil. If the energy out of your second one.
i
+ 1+
e L.E.D. - B11SY
£ i INDICATOR |
Tkl — k a
i B2 15V
b TR2 £ I
- 1600 ' EEIY B3 15V
wF b I
—o% ﬂ;—' R a Xk
BC107 By Y
!— IN[%I'CEA'ID(')R -
L2 » R2 10k .
R3
L:’l- (SEE TEXT) Lo R3
c2 —HNHl—
100uF
+ M VR 2
- cl fd +
HNRAIRTERMA] DRt ¥
T ) YA v A
¢ |o72 e Y {b)
N V4
3 TAG +{(RED) —(BLACK}
TR1 R2 TR2
4?‘5
o
4 &
i
i 2 &
Making and breaking the supply to L2. e
HOLDER

on the terminal blocks.

a capacitorhrough.it.

magnetic coil is energised by discharging

Fig. 3.3 (a) The circuit diagram for illus-
trating the working of a transformer with o
(b) the suggested layout and wiring details
The electro-

R4

n|. TN

F i =
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This transformer is very ineffi-
cient. One reason is that nails are
not a good core material. I've been
calling them iron but they are really
mild steel. Real transformers use
special alloys.

Another reason is that our sort
of core is the wrong shape to con-
duct magnetism well. A cylindrical
core gives the equivalent of a bar
magnet (Fig. 34 a and b). The
magnetic field flows from North pole
to South pole through the air. It
would much rather flow through
some more iron (Fig. 3.4c).

Magnetism doesn’t flow round and
round like a current but it is still
desirable to have a complete mag-
netic circuit of iron to couple the
coils more effectively.

In transformers the driven wind-
ing is called the primary and the
pickup winding is called the second-
ary. The voltage induced in the
secondary depends on the number
of turns. If the secondary has ten
times the turns of the primary it
produces ten times the voltage (but
only one tenth of the current).

To supply transistor circuits from
the mains a step-down transformer
is often used. This reduces the vol-
tage from, say the 240V a.c. of Bri-
tish mains to the 10V or so .needed
by a small transistor radio.

INDUCTANCE

The magnetic field round a coil
which is carrying a current is a
store of energy. If the current is
switched off the field collapses back
into the coil. As it does so, the coil
itself, being a conductor in a chang-
ing field, generates a voltage. The
size-of this voltage depends on how
quickly the current falls: the faster
the greater.

In a motor car this fact is ex-
ploited (together with a step-up
action) to generate the tens of thou-
sands of volts needed for the igni-
tion of the fuel.

FIELD LINES

(a)

(b)

through the air.

Fig. 3.4. Coil cores. In (a) and (b) coil and bar magnet produce similar fields.
In (c) the iron core gives an easy path from pole to pole. Little field now goes

IRON CORE

When the current is turned off
the polarity of the self-induced vol-
tage pulse is always in the direction
which tends to keep the current
flowing. In other words, the coil re-
sists any attempt to alter the cur-
rent. The effect is seen not just
with abrupt switch-offs but also
when the current changes more
slowly and smoothly. The voltage
across the coil always changes in
the way needed to keep the current
going.

This property of a coil is called
self-inductance — usually abbrevia-
ted to plain “inductance”. To be
able to compare inductances, a unit
of inductance has been agreed upon.
The current is somehow made to
change at the rate of one ampere
per second. If the coil then gener-
ates an opposing voltage of one volt
it has one unit of inductance. This
unit is called a henry after an
American physicist.

The primaries of mains transfor-
mers have inductances of several
henries. Most other inductances are
much smaller. Your coils have in-
ductances of a few millionths of a
henry (microhenry, pH). Thou-
sandths of a henry are millihenries
(mH) and thousand-millionths are
nanohenries (nH).

When a.c. flows through a coil
the inductance continually opposes
the changing current. It behaves a

bit like a resistance. The effect can
be quoted in ohms but is actually
called an inductive reactance. The
reactance increases both with the
inductance and the frequency of the
current.

L/R TIME CONSTANT

It takes time for current to build
up or fade away in an inductance.
The time depends on how much re-
sistance there is in the circuit. Un-
like RC circuits, where the resis-
tance increases the charging time of
the capacitance, in LR circuits (L is
the usual symbol for inductance)
the resistance reduces the time con-
stant; that is, more resistance gives
faster charging and discharging. The
time constant is L/R seconds; for
example, 10H and 5ohms give 2
seconds.

DEVICES

A coil suspended in a magnetic
field moves when energised by cur-
rent. In a loudspeaker the move-
ment is arranged to move a dia-
phragm, In a moving coil meter it
turns the pointer.

The system works in reverse. Mov-
ing the diaphragm generates a vol-
tage in the coil. This is the prin-
ciple of the dynamic or moving-coil
microphone. In relays the movement
operates switch contacts.

To be continued

PRACTICAL

ELECTRONICS

Our Sister Publication
PRrAcCTICAL ELECTRONICS

features the following projects
in the December issue, now.on |
sale:

Micrograsp Robot
with ZX81 interface.
Stylochord Mini Organ.

Microfile 8 page pull-out
microprocessor data.

Plus, more than 100 readers’
I Bazaar advertisements. I
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HL AT
TAKE NOTE

PUBLIC ADDRESS SYSTEM
(May to August 1982)

June 1982, page 402. The resistor
R23 10 ohm should be rated at
2 watts.

COMBINATION LOCK

(Oclober 1982)

Resistor R3 in Fig. 1 (page 700)
should be 820 ochms not as shown.
A 1N4001 diode should be inserted
between switch S1 and battery
positive, Cathode (k) to switch St
and anode (a) to battery positive.

SOUND SPLITTER
{ September 1982)

The circuit diagram, Fig 7, for the
Remixer Box shown on page 565
should be replaced with the circuit
below.

The wiring diagram Fig. 8 for this
unit is correct.

&l

R1 IS0k
50K sk

ouTPUT
c

SK2

@l

R2 150k8
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MISELCO

MINI 20
27 RANGES

20KV de.
“@waNsc

Specification

and Instructions

I TSR
i ccccs

JOM INSTRUMENTS 19 Mutmiry more, Landen SW3 8D7

The Mini 20 Multimeter is an !deal instrument for the
constructor.

In particular, to those just taking up electronics, this
Special Offer is a wonderful opportunity to acquire an
essential piece of test gear with a saving of nearly £10 on
the normal retail price.

The 21 ranges cover all likely requirements. Operation
is straight-forward, just turn the 22-position selection
switch to the required range.

Please allow 14 days (maximum) for delivery (more for overseas orders).

Sensitivity: 20kQ/V d.c. 4kQ/V a.c.
Ranges extend from:
100mV to 600V d.c.
15V 101,500V a.c. 0 to 2kQ
50uA to 600mA d.c. 0 to 2MQ
Movement protected by internal diode and fuse.
The instrument is supplied complete with case, leads
and instructions.

OFFER CLOSES—January 15 1983.

30mA to 3A a.c.

l * Including VAT, postage and packing.
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l‘ Please complete both parts of the coupon in BLOCK

CAPITALS.
l To: Alcon Instruments Ltd., 19 Mulberry Walk, London
I SW36DZ.

Mail Order Only

l Please send me ..................at ®*£19 each.
I | enclose P.O./Cheque No..........c.ccoen.. vValu€ .o e
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From: Alcon Instruments Ltd., (E.E. Offer), 19 Mulberry
Walk, London SW3 6DZ.
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AUTOMOTIVE

ELEC I RONlcs BY J.B.DANCE M.Sc.

T HE widespread use of complex elec-
tronics in vehicles has not come
about nearly as rapidly as in the case
of some other products, such
as watches and cameras. Although
quite simple circuitry is adequate for
vehicle burglar alarms, ignition sys-
tems and other useful systems, very
rapid developments have taken place
within the past year or so involving
the use of far more complex elec-
tronics in cars. Many manufacturers
are already competing with one an-
other for a share of what is already
becoming a lucrative market—esti-
mated at £1,500 million by 1985.

DEDICATED MICRO SYSTEMS
It seems certain that dedicated
microcomputer systems designed espe-
cially for vehicle use will take over
from- the general purpose micro-
processor ' chips which are already
being employed in some cars.
Microprocessors can be used to pro-
vide near-optimum control of the fuel
air mixture for maximum economy
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and minimum dangerous .exhaust
emission together with automatic
advance and many other functions.
Electronically controlled anti-lock
braking systems are available, whilst
radar controlled monitoring of the
distance of the vehicle in front is
possible with either the operation of
a warning indicator or the automatic
application of the brakes under con-
ditions which may cause a collision;
external temperature indicators can
automatically provide for a greater
braking distance when external tem-
perature is below freezing point.

DASHBOARD SYSTEMS

Microprocessors are: also used in
some advanced dashboard systems
which continually inform the driver
of the number of miles-per-gallon
being achieved by his vehicle in digits
(with an alternative display of km
per litre), the temperature outside
the vehicle, and automatically moni-
tor many functions such as the oil
pressure for guidance of the driver.

A microprocessor controlled moni-
toring system has even been de-
veloped which actually tells the driver
in electronically generated spoken
words if a fault is present (such as a
low brake fluid level) or if a poten-
tial problem is developing (such as a
low fuel level in the petrol tank).

OVERCOMING RESISTANCE

There has been some considerable
resistance to the use of complex
microelectronic systems in vehicles
where traditional systems are not
easily changed and where reliability
of complex equipment is a vital con-
sideration. Strangely enough much
of the incentive for the recent de-
velopment of microprocessor control
systems has come ‘from the controls
to be introduced by many countries on
exhaust gas emission and on fuel con-
sumption as petrol becomes more
precious. Future legislation is most
easily met by the microprocessor con-
trol of vehicle engines.
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COMPUTER, COMMAND,
CONTROL

One of the most amazing recent de-
velopments was the announcement by
General Motors just over a year ago
that virtually all of their petrol-
driven cars built in the USA will be
fitted with a small digital computer
about the size of a textbook. General
Motors produce Chevrolet, Pontiac,
Oldsmobile, Buick and Cadillac cars;
their Delco Electronics Division has
now become the largest manufacturer
of computers in the world with a pro-
duction of over 20,000 electronic
vehicle control modules per day at its
Kokomo and Milwaukee plants.

The electronic control module or
on-board computer is known as the
“brain” of the computer, command
and control system used by General
Motors. It receives inputs from
various sensing elements in the
system and provides commands to
numerous actuator devices which con-
trol many operations in the vehicle,
such as the ignition timing, the idle
speed motor, the electro-mechanical
carburettor and so on. The sensing
elements update the computer every
100 milliseconds, while every 12-5
milliseconds the system monitors the
vehicle for critical emissions and
driveability information.

In addition, the electronic control
module has a limited system-
diagnostic capability. If certain system
malfunctions occur, the diagnostic

(Heading Photo) Each 1981 model General Motors automobile
equipped with the Computer Command Control system receives
a final check at the end of the assembly line. The automobile’s
on-board computer is connected to the assembly plant's com-
puter to check engine function operations in the Computer

Command Contro! system.

The *“shape of cars to come’ is how Roger B. Smith, GM Chair-
man, describes the new experimental Aero 2000 four-seater car.
The driver need not take his eyes from the road to see car speed,
fuel supply and similar readings reflected in the windshield (top
left). Road maps can be called up on a television screen (top
right). Possible vehicle trouble spots are analysed in a console
diagnostic centre (lower right). A 180 degree rearward projection
replaces the three rear view mirrors that are on most cars.

e
This is the ‘*heart” of an Electronic Control
Module (ECM), or micro-computer, which
commands the functions of GM's 1981
emission control system. This chip is
programmed to receive input from engine-
mounted sensors throughout the Com-
puter Command Control (CCC) system.

(above) The brain of the
General Motors Computer
Command Control (CCC)
emission system is- this
Electronic Control Module
(ECM).

Slightly larger than a
paperback book, this micro-
computer  receives data
from engine mounted sen-
sors at a rate up to 160
times per second. The
ECM will perform up to

350,000 calculations per
second.
(right) General Motors

Computer Command Con- M ConTRoL SveTem P

trol System [

> 20 30 40 80 60 10 &0
@M X100
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“check engine” light in the instru-
ment panel will be illuminated, alert-
ing the driver to the need for a
service. The computer also assists the
service techmician in returning the
system to its normal operating con-
dition by isolating the general area
of the system where the malfunction
has occurred.

However, we shall see that in cer-
tain cars the computer, command and
control system can carry out many
other functions.

EXHAUST-OXYGEN SENSOR

About six years ago General Motors
introduced a catalytic converter emis-
sion controlling device; this has no
moving parts, requires no owner-
attention, but is designed to control
the amount of oxides of nitrogen in
the exhaust gas emissions as well as
the carbon monoxide and hydro-
carbons. The catalytic converters con-
tain platinum, palladium and rhodium
—all precious metals.

An oxygen sensor having a come-
shaped zirconia ceramic body, coated
inside and outside with platinum, is
now mounted in the exhaust manifold
ahead of the catalytic converter. The
sensor inside surface is open to the
atmosphere and the outer surface
is exposed to exhaust gases.

The difference in the amount of
oxygen on these inner and outer sur-
faces generates a voltage signal which
is related to the engine air/fuel ratio
and this voltage is passed to the com-
puter system. The latter produces an
output signal which directs the car-
burettor to deliver a richer or leaner
mixture to the engine to optimise the
catalytic converter performance.

The computer system also receives
information about the cooling system
temperature, the crankshaft rotation
rate (r.p.m.), the throttle position and
the manifold pressure. In some
models an electronically controlled

exhaust gas recirculation system
further reduces the exhaust gas
emissions.

ELECTRONIC TIMING

General Motors employ electronic
spark timing systems in most of their
petrol-driven cars. The microproces-
sor system is used to optimise the
ignition timing and dwell angle which
are programmed functions of the
engine speed, the mechanical load on
the vehicle at the time, the coolant
temperature and various other sensor
signals. )

The electronic ignition timing sys-
tem is said to improve spark control
flexibility and accuracy and this
results in improved fuel economy
while still maintaining the stringent
exhaust emission requirements and
providing good driving performance.

The ignition advance weights and
the vacuum advance mechanisms
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employed in conventional petrol
engines are not required in the elec-
tronically timed engines. The distribu-
tor used in the system contains a new
module developed especially for the
purpose,.

Even the idle speed is electronically
controlled to compensate for transient
load changes (such as air condition-
ing, power steering and transmission
engagement) which require power
under idling conditions. The control
system maintains low engine idling
speeds so as to minimise fuel con-
sumption under urban driving condi-
tions.

In addition, the idle speed con-
troller will automatically compensate
for altitude-sensitive speed changes,
and will increase the engine speed
when this is needed to compensate for
hot engine conditions or too low a
battery charging rate.

TORQUE CONVERTER CLUTCH

In 1981 General Motors introduced
microcomputer control of their
torque ° converter clutch  which
receives commands for engagement
or disengagement as a function of the
gear select, vehicle speed, engine
load, coolant temperature, throttle
position and brake status.

It is claimed that this system pro-
vides the convenience of -automatic
transmission with the engaged effi-
ciency of manual transmission. It
allows more operating regions where
the dutch can be engaged so as to
reduce fuel consumption.

FOUR, SIX OR EIGHT
CYLINDERS?

Perhaps the most remarkable
development using the General
Motors Computer, Command and
Control System is available in a
6 litre Cadillac V8 engine. This can
be automatically converted into a
6 cylinder 4-5S litre or into a 4
cylinder 3 litre engine when the full
power of the 6 litre engine is not
required for the particular driving
conditions being encountered at the
time. The number of cylinders is
selected so as to minimise fuel con-
sumption while providing the perfor-
mance demanded by the driver.

This type of variable capacity
engine is known as a modulated dis-
placement engine and is the first of
its type in the world. Digital fuel
injection is employed with an electro-
mechanical system of inlet and
exhaust valve control under computer
comimand.

The change from one mode of
operation to another is stated to be so
smooth that the occupants of the car
are unaware that it has happened and
there is no lag or drag. The- change
is effected by a -valve selector unit
which employs a single solenoid to
simultaneously deactivate both valves

of a cylinder. Both valves then stay
closed so that the piston operates as
an almost ideal spring with the result-
ant losses virtually zero.

Cadillacs fitted with this V864
engine have a digital mile-per-gallon
readout which displays on demand
the instantaneous and average fuel
consumption accurate to 0-1 mile-per-
gallon, together with the anticipated
range based on the average fuel con-
sumption and the amount of fuel
remaining in the tank.

The number of cylinders being
actively used at any time is also dis-
played. This display enables the driver
to learn to optimise the fuel economy
of the vehicle and to learn to be a
more efficient driver, while he is free
to use full power when he is in a
hurry!

SELF-DIAGNOSIS

The computer, command and con-
trol system also provides a diagnos-
tic system for monitoring the engine
control system sensors and actuators
for proper operation. It will memor-
ise any malfunctions (including
temporary ones) and alert the driver
by means of an instrument panel
warning light.

If necessary, the system will substi-
tute nominal values for the signals
from critical sensors so as to allow
the car to be driven until repairs can
be made.

It also enables a service depart-
ment to “interrogate” the micro-
processor and obtain answers from a
digital display on the instrument
panel. When a serviceman grounds a
‘trouble code’ test lead terminal under
the dashboard, a light will flash a
unique code indicating the fault code
and the problem area. The serviceman
can then use his trouble-shooting
chart to find the defective component.

RELIABILITY

Many people think-—often quite
rightly—that the more complex the
system, the more there is which is
likely to develop a fault. This is
especially important in vehicles where
a failure is far more of an inconveni-
ence than the failure of, say, a
domestic television receiver.

Each completed computer is there-
fore put through a complex eight
hour test extending over a wide
temperature range, with sample tests
from —40°C to +85°C. The warranty
on the computer, command and con-
trol system is for 50,000 miles or five
years, whichever ocours first.

Each vehicle produced receives its
final ‘check at the end of the assembly
line with its own “on-board” computer
connected to the assembly plant’s
computer, when many tests are
carried out and any necessary adjust-
ments made.
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EUROPEAN DEVELOPMENTS

In Europe the use of electronics in
cars has been relatively modest when
compared to the complex computer,
command and control system just dis-
cussed. This is not really surprising,
since European cars are generally
considerably smaller, more efficient
and more economical—apart from the
fact that the USA semiconductor
industry is more highly developed.

Bayerische Motoren Werke AG
(BMW) of Germany has introduced
a microprocessor in its 55 series of
cars. They claim two unique develop-
ments, namely their service interval
indicator and the energy control dis-
play. The service interval indicator
was developed in order to replace the
conventional idea of servicding a
vehicle at fixed mileage intervals.

Sensors provide information about
the engine speed, the engine tempera-
ture and the distance travelled since
the last service together with the
time since the last service. The ser-
vice indicator remembers the load and
operating conditions of the engine
since the last service and computes
whether it is time for the car to be
serviced again.

As an example, one may mention
that the time during which the oil is
at a temperature of less than +55°C
is important, since there is extra wear
during this warm up period and dur-
ing this time the oil is degraded more
quickly than in a fully warmed-up
engine. Similarly extra wear occurs
at over 4,000r.p.m.

One type of display involves the
use of five green l.e.d.s, one yellow
l.e.d. and three red l.e.ds on the
instrument display. These indicators
advise the driver when an oil change
is required and when the vehicle re-
quires servicing.

IMPROVING DRIVING HABITS

The calculation is performed
according to a special formula derived
through extensive testing and which
gives a good indication of the actual
demands placed on an engine. It was
found that most drivers can expect
to have longer intervals between ser-
vicing with this system which offers
the driver the first opportunity of
influencing his car’s service times
through his own driving habits.

When the car has been serviced,
the service interval indicator is reset
with a special key. The unit has a
back-up battery which will support
the indicator for a period of four
months, such as when the car is not
used and its battery has been removed
for charging.

The car uses an electronically con-
trolled injection system in which the
amount of fuel entering the cylinders
is accurately measured. This is com-
pared with the distance travelled
(using pulses derived from the

REFERENCE MARK
(PISTON T.D.C)

ENGINE SPEED ————— @ A

IGNITION
CoiL

AIRFLOW SENSOR

_@«m

BATTERY VOLTAGE

THROTTLE POSITION

STARTER ——————

COOLANT BOILING
DETECTOR — -y

o | 1
INTAKE AIR TEMPERATURE @ -
[~ JL
ENGINE COOLANT [ L.
TEMPERATURE

Fig. 1. The Bosch L-detronic system used in the BMW series 5 models.

| 44'05}_3'0;59_;2
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speedometer system) to give the
instantaneous fuel consumption.

FUEL INJECTION SYSTEM

In some of the BMW series, the
Bosch L-Jetronic system of fuel in-
jection is used (Fig. 1). Engine speed
is detected by a sensor adjacent to
the flywheel, the passage of each
tooth on the flywheel generating two
pulses. Thus the 232 pulses per revo-
lution using 116 teeth enables the
crankshaft angle to be determined
to within 1-55 degrees. The load on
the engine is found by a sensor which
measures the volumetric air flow into
the cylinders and the required timing
angle is calculated accurately. The
fuel injection time is calculated from
the air intake and engine coolant
temperatures, the throttle position
and the engine speed.

The control system can modify the
engine performance at certain speeds
using pre-programmed instructions.
For example, the engine speed sensor
can be used to shut off the fuel when
the engine speed exceeds 1200r.p.m.

The system will also provide a
mixture enriched by a factor of two
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for cold starts, but as soon as the
engine fires, the mixture composition
is returned to its normal level during
warming up. Only when the engine
temperature reaches its normal work-
ing value is the normal air-tofuel
ratio employed.

The on-board microcomputer: the SAB
80215 is a key device in providing the
driver with a variety of information. Such
as actual fuel consumption, as well as
time and average speed. It can be so
programmed that warning signal sounds
when a set speed is exceeded.

i
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Fig. 2. A block schematic diagram for the British Leyland reed switch

system.

COMPUTER

SHAFT
Y NCHRONISER

BRITISH LEYLAND

In the UK British Leyland has
been developing distributorless igni-
tion systems. One such system is
shown in Fig 3 in which pulses from
a camshaft synchroniser are fed to 4
computer which in turn drives two
power amplifiers. The primary our-
rent flows through the split-primary
of the ignition coil in a direction
which is dependent on the particular
power amplifier which is conducting
at the time.

According to the direction of the
primary current, two of the diodes
in the ignition coil secondary circuit
are biased to conduction. Two of the

+12v

COMPUTER

CAMSHAF T
SYNCHRONISER

794

POWER
AMPLIFIER

IGNITION COIL,
REED SWITCHES
& REED CCiLS

| SPARK PLUGS

sparking plugs are fired in series, but
only the one causes ignition of the
mixture. A disadvantage of this sys-
tem is that 'energy is wasted in the
firing of the second plug. At the next
part of the ignition cycle, the other
power amplifier conducts and the
other two plugs fire.

Fig. 2 shows another system in
which high voltage reed switches are
employed to control the firing of the
sparking plugs. Reed switches which
must withstand 30kV to 50kV are
not cheap and their life is not unlimi-
ted. However, only one power ampli-
fier is needed. In this system the
ignition coil current is first turned on,
the selected reed switch is then closed

+12v

POWER AMPLIFIERS

IGNITION COIL &
HIGH VOLTAGE DIiODES

Fig. 3. A block schematic diagram for the British Leyland
ignitlon circuit with diode current routing. The high voltage
diodes replace the reed switches shown in Fig. 2.

=
v
4

and the spark occurs when the igni-
tion coil current is interrupted. The
reed switch opens only after the spark.

SPEAKING CAR

Toyota of Japan has introduced
what is said to be the first talking
car which contains a speaking moni-
tor system that tells the driver if
his seatbelt is unfastened, the lights
are left on or if any similar faults
or potential faults are present.

The system, developed jointly by
Toyota and Matsushita, employs the
latter’s MN1599 microcomputer
together with their MN2332 memory
and digital to analogue converter.

SPARK PLUGS

CONCLUSION

The examples discussed in this
article are only -a beginning; some
cars are already only as reliable as
their electrics and soon they will only
be as good as their electronics! ]I
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Everyday

JANUARYGEIS SIUIE

IFOUDSPEAKER AMPLIFIER SYSTEM
or

Personal Stereo
Cassette Player

When at home you can now enjoy
loudspeaker reproduction from your
Personal Cassette Player. This 5-watt
stereo amplifier is fed from the head-
phone outlet socket to provide
adequate output for the bedsitter,
teenager bedroom or private den.
Built-in power source to power the
player and save your batteries.

ANV,

N

OPTO REPEATER

To complement the Security Vari-Light featured in the
December issue, this unit enables further lamps to be
optically coupled to the main control lamp, thus creating
the effect that more than one room is occupied. The whole
system is simple to install and requires no complicated
mains wiring.

JANUARY 1983 ISSUE ON SALE FRIDAY, DECEMBER 17
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VELOCTY

MEASURER

HE idea of the designers of this

project was to build an accurate,
cheap and practical piece of equip-
ment that would repeatedly measure
the velocity of a moving object,
and store the results in a semi-
conductor memory to be dis-
played later on a seven-segment
readout. This information would then
be useful for plotting velocity-time
graphs for many moving objects such
as moving trolleys, falling spheres

796
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and so on.

It was decided to use an ultra-
sonics beam, and for this to be re-
flected off the moving object back
towards the transmitter. The received
ultrasonic signal would be at a
slightly different frequency. The
faster the object is moving, the
greater the difference between trans-
mitted and received frequencies. This
phenomenon is known as the Doppler
Effect.

TICKER TIMER METHOD

The Velocity Méasurer described
here was designed to take over the
role of Ticker Timer method of deter-
mining velocity of moving objects,
which is in common use in school
laboratories.

The Ticker Timer is a small electro-
mechanical device. A velocity record-
ing can be obtained by threading one
end of the paper ribbon through the
Ticker Timer, and sticking the other
end to the moving object. When the
object moves it pulls the paper
through the Ticker Timer which is
printing 50 dots every second.

When the object moves faster the
paper also travels faster, which means
the dots are spaced further apart.
This ribbon of paper is later cut up
into 10 dot segments which are stuck
side by side onto a piece of paper
to form a velocity-time graph.

Some of the major drawbacks of
the Ticker Timer method are:

1. The object which is being

measured must be connected to
a long strip of ticker-tape which
introduces a certain amount of
friction. This means that any
results obtained may be affected
by this friction.

2. Cutting up the Ticker Timer tape
and constructing the velocity-
time graph takes a long time to
produce.

HOW IT WORKS

TRANSMITTER
TRANSDUCER

\\\ oscuLamoe

RECEWER
TRANSDUCBR?

THE Velocity Measurer can be used in
the laboratory with greater ease
and accuracy than with conventional
methods of taking velocity measure-
ments, such as with the electro-
mechanical ticker timer. It is capable
of measuring small changes in velocity
at selectable sampling rates, and to store
this data in a semiconductor memory.
After the experiment, the data may be
read out in single steps to allow a
velocity-time graph for any moving
object to be plotted. .

The project uses ultrasonics for
determining velocity of the object
based on the Doppler effect. The unit
emits a constant frequency 40kHz
sound wave. This reaches the object
and is reflected back to an ultrasonic
transducer mounted on the unit. The

Everyday Electronics, December 1982

A0k Hxz



3. The Ticker Timer cannot be used
to take measurements on oscilla-
tory motion nor movements to-
wards itself.

COMPONENTS $&%3c

The main advantage of Measurer Resistors
is that there is no physical contact R1  220kQ R11 10MQ R21 10062
with the object, which in turn, means sg fg%‘g ’;1% 18'8?9 ggg 225?9
there is no friction to affect the :
readings. According to the designers gg i;::g mg 1'88(9 ggg 288?19
the only_ significant disadvantage of R6 1MQ R16 2-2kQ R% to
their unit, compared .w1th_the more R7  100kQ R17 100kQ2 R51 2200 (22 off)
conventional Ticker Timer is that the R8 100k R18 5-6kQ R52 1-5kQ
user has very little idea how the R9 27kQ R19 12kQ R53 100 10W 5%
device obtained its velocity readings, R10  3-3kQ R20 10kQ R54, 55 4-7kQ (2 off)

though on the other hand, it could be
used to demonstrate Doppler shift

All $§W carbon +5% except where stated otherwise

See

P Capacitors
NI o (Rt Y C1 100nF ceramic C16 100nF ceramic Sho
82 22p FFceramic C17 10nF ceramic
3  2-2nF ceramic C18 1nF ceramic T l
DOP‘PLER_ SHIFT - C4  22pF ceramic C19 4:-7nF ceramic a
This project has been designed to C5 10nF ceramic C20 10nF ceramic page 826
make use of an effect known as the C6 10nF ceramic C212, 2nF ceramic
“Doppler Shift”. Consider a stationary C7  1uF 35V tantalum bead C22 100nF ceramic
source of radiation at frequency f; C8 100nF ceramic C23 1uF 35V tantalum bead
being aimed at an object moving C9 1uF 35V tantalum bead €24 10uF 16V tantalum bead
directly towards the source at velocity C10 0-47uF 35V tantalum bead C25 15pF ceramic
Th Sl ding f h C11 0-22uF 35V tantalum bead C26 220nF polyester type C280
B oS ounding from the C12 100nF ceramic C27 220nF polyester type C280
object to reach a receiver adjacent C13 10uF 16V tantalum bead C28 470nF polyester type C280
to the source will be found to be at C14 22uF 16V tantalum bead C29 470nF polyester type C280
a different frequency f, to the trans- C15 47uF 16V tantalum bead

mitted waves. This difference in fre-
quency (ff,) is called the Doppler
shift and is given by the formula:

2% v VR2 10kQ2 horizontal mounting preset
Doppler shift=(f.—f,) = (*2%) I VR3, 6 5kQ (2 off)
. . c 7 VR4 100kQ2
where ¢ is the velocity of propagation VRS 50kQ)
of the transmitted wave. VR9 1MQ
All % inch long 20 turn cermet types except where stated otherwise
i3 . i ]
Semiconductors y f 4
D1,2,3  1N4148 small signal silicon (3 off) 1
D4,5,6,7 TIL209 red l.e.d.s (4 off) i x
D8 1N4001 1A 50V rectifier diode
DiSITAL DisPLAY Dg Integral part of S4 or TIL209 red l.e.d. =8
sl IC1,2 NES531 op-amp (2 off) .
IC3, 4 741 op-amp (2 off) - LY
T IC5 9400CT frequency-voltage converter i.c. | Sy
1C6, 7 555 timer i.c. =
IC8 7415393 TTL low power Schottky dual 4-bit binary counter
J— 1C9 7493 TTL 4-bit binary counter
—.J'U' 1C10 74L.542 TTL low power Schottky b.c.d./decimal decoder
IC11 7413 TTL dual 4-input NAND
IC12 7400 TTL quad 2-input NAND
TE—— | 1C13 ZN427E 8-bit analogue-to-digital converter
. e [ - 1C14 7400 TTL quad 2-input NAND
Lr 1C15 7493 TTL 4-bit binary counter
1C16,17 7489 64bit bipolar RAM conflgured 16 X 4 bits (2 off)
IC18,19 7404 TTL hex inverters (2 off)

Potentiometers
VR1, 7,8 10k (3 off)

moving object causes the reflected iC20-22 74185 TTL binary-to-b.c.d. encoder (3 off)

sound waves to apparently increase in IC23-25 7447 TTL b.c.d./7-segment decoder/driver (3 off)

frequency in proportion to its velocity. :8‘26 7805 5V 1A voltage/regulatoltr monolitl?io.t: (T(?-OQQQOQ)O :

The circui utes the difference in 27 7905 -5V 1 A monolithic voitage regulator E case
e Sl g LED1,2,3 MANT72 or other common anode 7-segment l.e.d. display (3 off)

transmitted and reflected frequencies
to calculate the speed of the object.
Sixteen spot velocity measurements

Miscellaneous

are made during the motion of the X1 40kHz ultrasonic receiver transducer

object on release of the START switch, X2 40kHz ultrasonic transmitter fransducer

5 per second, 10 per second or 50 per S1 4-pole 3-way rotary switch ‘

second depending on the setting of the S2,3 1-pole 2-way momentary action push button switch (2 off)

Speed Selector Control Switch. S4 gioqble-pole on/off latching push button switch with integral le.d.
Outputs exist on the unit (1) to allow indicator (D9)

connection to a proprietary memory PL1 4mm plug red

bank to store the results of many PL2  4mm plug black

experiments which is able to feed a SK1  4mm socket green

chart reader to automatically produce SK2 4mm socket yellow

The above list contains only a description of the items appearing in the circuit
diagrams. Hardware is not itemised as this will vary with requirements and
layouts of individual constructors. We recommend the use of d.i.l. sockets for
all the i.c.s.

velocity-time graphs; (2) for connection
to an oscilloscope to display velocity
directly.
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The shift is seen to be propor-
tional to the velocity v of the object
and the transmitted frequency, f;.
Thus by keeping f, constant, the
object velocity may be determined by
measurement of the “shift”.

When: the above equation is applied
to a trolley at 10 cm/sec, and an
ultrasonic frequency of 40kHz aimed
at the object, the Doppler shift is
found to be quite small, approxi-
mately 24Hz, (¢=233,000 cm/sec).

CIRCUIT DESCRIPTION

For convenience and clarity, the
circuit diagram for the Velocity
Measurer has been divided into

several sections.

Consider the stages shown in
Fig. 1. This contains the ultrasonic
transmitter, ultrasonic receiver and
other analogue signal processing cir-
cuitry and timing signals to provide
an 8-bit wide digital signal of magni-
tude numerically equal to that of the
velocity of the moving object being
measured.

The output of IC6, a 555 timer i.c.
in an astable configuration, feeds X2,
an ultrasonic transmitter transducer

operating at 40kHz. The frequency of -

operation is determined by C18, VR6,
R18 and R19. It may be adjusted to
the required 40kHz
quency of X2 by means of VR6.
Some of the radiated ultrasonic
beam from X2 is reflected by the

resonant fre-.

moving object to reach X1, the ultra-
sonic receiver transducer. The re-
ceived signal generates a very small
voltage across X1. Amplification of
this signal is provided in two stages
by high-frequency op-amps ICl1 and
IC2.

The amplified received signal is
mixed with the transmitted signal,
taken from IC6 pin 3, across VRI.
The mix reaching the following stage
is variable by means of VR1 wiper
position. The effect of the diode D1
is to act as a demodulator to provide
sum and difference frequencies of the
transmitted dnd received signals. This
will give the low frequency Doppler
shift component and a much higher
frequency.

[ |
I S:-‘ I SCHMITT
RECEIVER AND AMPLIFIER— | DO |<————DEMODULATOR AND AMPLIFIER ———— e —
| g | TRIGGER
| I
10 1C1 PINT 10 IC2 PIN 7 10 1€3 PINT 10 1C4 PIN 7
€2 22pF C4 22pF
1ooKn
RA
c1 d
Se 47k
-
R3 10MQ R6 MO
RI
22040
VRi
- - 10kl
:| 220k0 47k
a
¥ Yo!
X T/ iNtias
R3C4 #
10 IC1 PIN 4 10 IC2 PIN4 101C3 PIN & 10 IC4 PIN 4
A A
cn
**0nF
L ]
Ct6
»-1'—0 7 5
100nF f Yec 13 7 { 1
R20 10k e 4 o ’
RESET l
Ic8 3 ao |2
RIB KT
¢ s is 5-6k0) 8 4 Q3a IC9 asf
7 7493 N
at
1 ) |
3 1C6 7 T 1C7 —1CKA a3 2 cx azf
555 —e 6 555
¢
§m - RESET
A J A B G6ND GND
:l N 2 3 120 Tl B © 7 Jz |7 To
*7n c2
a) % | y o | g
X2 "- VRS 5k01 l o 4 Z‘HF
T3C4 (1:1:2' 10nF )

OSCILLATOR

1

e A0 kHz TRANSMITTER——-—»{(—«-
|

12:8 kHz CLOCK AND DIVIDERS

Fig. 1. Circuitry of the ultrasonic transmitter and receiver, analogue signal processing and timing stages of the Velocity Measurer.
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The latter is removed by the cas-
caded low filters composed of R7/C5,
R8/C6 allowing the low frequency to
reach IC3, a further op-amp con-
nected as a high gain (X3000) vol-
tage amplifier. VR2 is the off-set null
control.

SCHMITT TRIGGER

Op-amp IC4 is wired as a Schmitt
trigger with reference voltage set by
VR3. The action of a Schmitt trigger
is to clean up a waveform by pro-
ducing a well-defined square wave
at the same frequency. The square
wave produced here is further pro-
cessed by the differentiator circuitry
C8 and R12 to produce negative and

positive going spikes, limited in ampli-
tude by diodes D2 and D3 to keep the
input level to IC5 within acceptable
limits.

FREQUENCY-VOLTAGE
CONVERTER

It can be seen that the spikes are
produced by the moving object and
are of a frequency equal to the
Doppler shift. IC5 is known as a
frequency-to-voltage converter i.c. It
produces an output voltage, pin 12,
which is linearly proportional to the
input frequency. ,

VR4 in conjunction with C9, C10,
or C11 as selected by Sla forms part
of the scaling circuitry required to

cater for the three different sampling
periods. R14 with either C13, C14 or
C15 as selected by S1b form simple
low pass filters to reduce the voltage
fluctuations that appear at the output.

To provide an output voltage level
that was in direct relationship to the
velocity of the moving object, in
cm/sec, the output from the fre-
quency-to-voltage needs to be reduced
by a factor of 0-41. This is achieved
using a potential divider composed of
VR8 and R23. The analogue output
between SK1 and SK2 may be con-
nected to an oscilloscope to give a
graphical representation of the
moving object, or a Harris Data
Memory Unit for storage of many
results.

g I
| Lu'é | !
"} §uj re——INPUT VOLTAGE LIMITER FREQUENCY~TO—-VOLTAGE CONVERTER ——— =
Nz ‘
I & i ,
- )
*;i . '! R0 O-apF ELL 1C5 PINU
% b L ) T
GazyF 100k
i = __// 2+ 5 p
F RI3 100k L ] 7 zﬁs
—r T e P I
= 1000F
12 i3
= e ?
13 10u 4 VRS
+
VR3 RI2 R14 —t 50kl
—ésm 10k} l F ! it
T 02 Gp } & Cupr
IN2128 IN41A8 Stb +
| —), o———ﬂ
k i /,
5 e = et it el o IS 47uF 7 |s
r BES e L
; | |
; | |
e — e
- + . oV
| | :
| 1cneiN e q*_ st VRS 1M1
! 160nF R24 680Kl | et
6 | IC1 7413 SK2
Vee | IC12 7400 l(il?
} iC12a aann ThazZE i R25 3900
15 1 v, v
] A0 —i—)\: IN cc
2| . ICI0 { 25 &>°_ VREF IN :
A3 7aLse2 | 15pF Vs e 1
i } 2 GND BIT 1 | ———
AE] Leoc 81 2 Po—
A2 |
6l | . E OE o 3 [— =%
5 6 5 14 --(7:2,_3_
1| | Rext PR Y 10 116 4
9 | BIT 5 Poee { AND ICT7
GND | 4 16
Te sc BIT 6
| T L a—
_____ = PINT 2 PINT B s pR S
e o) - DIVIDED CLOGK
] 0.
CONTROL PULSE GENERATOR—3fe———— ANALOGUE ~TO—DIGITAL CONVERTER —————~

o
S
|
|
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ANALOGUE DIGITAL
CONVERTER

The scaled down analogue voltage
reaches pin 6 of IC13 the input of
an analogue-to-digital converter. This
produces an 8-bit wide binary number
proportional to the magnitude of the
input voltage. By suitable scaling the
digital output may be made to repre-
sent the actual numerical value of
the velocity (in cm/s) of the moving
object being measured.

IC7 is a 555 timer i.c. connected
in the free-running mode adjustable

IC13. This frequency is also input to
IC8, a dual 4-bit binary counter i.c.
The two counters have been seri€s
connected to provide a divide-by-256
counter. The resulting 50Hz clock
from IC8 is available at one position
of Slc and also feeds the clock input
of IC9 connected as a 4-bit binary
counter.

1CY outputs reach the binary inputs
of IC10 to yield at outputs “5” and
“9” further division of the clock
frequency by factors of 5 and 10
respectively. These are available at

is generated to reset IC9 to zero
output.

IClla, a spare gate connected as
an inverter and IC12a and b wired
as an R-S bistable, control the periods
when IC13 converts the analogue
input at pin 6 to digital data, pins
11 to 18.

CONTROL LOGIC AND
MEMORY

The next stage of the circuit to be
described is shown in Fig. 2. Here we
can see the logic circuitry associated

by VR7. It is set to oscillate at Slc. At the end of each timing period, with the Start and Step switches
12-8kHz which provides the clock for that is 20ms, 100ms or 200ms, a pulse which control the data written to and
START SWITCH DELAY & CONTROL  ICTIb BINARY COUNTER
| & DEBOUNCE LOGIC | [C12¢,d STEP SWITCH & DEBOUNCE e INTERNAL MEMORY - INVERTERS |
I
MSB
-
— 1C16, 17 pint16
FROM =
Ic13
_
FROM DIVIDED CLOCK LsB
o_§2 :
DIt 02 DI3 DI4
Hao oot 2 J{>lﬂ '
8
Biar Ic16 D02 2 >c
Wl, 88 .o SDE;
l;L DOG 3 4
GND ME WE :
s 2] 3
e cral! IC18a-~d
Q0! 1 ICHb G
ol ; A
o AL
TCi2¢c
IC15
%93
]
CK) n
Ci2d
‘ s ho 2
}RESU ( s3 JJON D2 01 L | . 10
GND AD DO1
150 A1 IC17 oz
Ao 8 gy 5>§‘
c24 1Y Bias uoal” 4 :
104 F - GND ME WE
L R - Iciga~d
404
1 0
114 pin? IC19 pin?
@L- LR e — - 4 i

Fig. 2. Circuitry of the memory control logic and the display stages of the Velocity Measurer.
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read from the memory (RAM) chips
IC16 and 17.

Mechanical switches such as those
specified for Start and Step are liable
to produce contact bounce when
operated which would severely inter-
fere with the successful function of
the unit. To eliminate this possibility,
debounce circuitry has been included
for these switches. This is provided
by cross coupled NaND gates, ICl4a
and 14b for S2, and ICl12a and 12b
for S3.

One output from S2 debounce
circuitry controls the memory read/
write pins on IC16 and IC17. The

other output controls the clock pulses
to IC15 whose outputs provide
addressing information for the
memory. After all 16 memory loca-
tions have been addressed by ICI1S5,
a low pulse is generated by ICl1lb
to reset S2 latch.

The delay given by R26 and C24
holds the memories “open” briefly to
enable them to take in the last
reading.

Single stepping through the mem.
ory can be accomplished using S3.
This facility allows the user to read
and record memory contents dis-
played on the 7-segment read-out.

Each time S3 is pressed, a debounced
level enables the divided clock pulse
to advance the address counter, IC15.

The data to be written into memory
when Start is pressed is that at the
output of IC13. The least significant
4-bits are written into IC16, with the
most significant bits into IS17.

BINARY TO B.C.D.

The binary from the memory chips
needs to he encoded to allow the in-
formation to be displayed on three
seven-segment read-outs. The cir-
cuitry to accomplish this is shown in
Fig. 2. The eight data lines from
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Fig. 3. The power supply used in the prototype Velocity Measurer.
memory are buffered and inverted by Diode D8 is included for protection stability.

IC18 and 19 before reaching the vari-
ous inputs on IC20 to 22. These i.c.s
are derived from custoin 256-bit Rom
i.c.s type 7488. The 74185 will provide
binary-to-b.c.d. conversion as required
by the display circuitry.

The binary input forms the address
to the cell containing 8-bits of data.
The result is two 4-bit wide digits
for the two least significant display
digits, and one 2-bit wide digit for
the most significant display digit. This
information reaches the input of 7-
segment decoder i.c.s, IC23 to 25 to
appear on le.d. displays LEDI1-3.

The four lines to the memory
address inputs also reach the display
panel to light up combinations of four
led.s, D4 to D7, in binary format.
This provides the user with the neces-
sary visual indication of the precise
memory location being addressed.
Position in the memory bank is time
related and will, with knowledge of
the position of S1 allow velocity-time
graphs to be plotted.

POWER SUPPLY CIRCUITRY

The final part of the circuit is the
power supply circuitry built into the
prototype Velocity Measurer. This
appears in Fig. 4.

The circuitry was found to need
a smooth and low noise power supply.
This was found available in the
designers school laboratory and con-
sisted of a Radford Labpack with
Smoothing Unit attached and was
operated with the Selector set to 14V.

The basic requirement for the
“electronics” is a +5V, 0V, —5V
split rail at 0-5A, and may be realised
in a number of ways, and without the
need for the above mentioned or
similar equipment.

To produce the required voltages
from the mentioned school equip-
ment, fairly conventional circuitry
was employed as shown in Fig. 3.
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should the input supplies be reversed
in error. Switch S4 on to supply
power to the circuitry. This is indi-
cated by D9 lighting up.

IC26 and 27 are monolithic voltage
regulators able to supply a smooth
and stabilised voltage of +5V and
—5V respectively at currents up to
1A. Input voltage may be as high as
35V, but the devices will need to be
mounted on substantial heatsinks for
such input voltages. Capacitors C25
to 28 are included for reasons of

The completed prototype
with lid removed showing
interboard wiring.

This part of the circuitry gave
problems to the designers of the
system which have not been fully
overcome. The power supply section
runs very hot after about 20 minutes
use. Constructors are advised to seek
or design alternative power supply
circuitry.

SETTING-UP CALIBRATION

Transducer Resonance

The running frequency of the trans-
mitter oscillator, IC6, is adjustable
using VR6 and this should be set so
that both transducers resonate. To
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The p.c.b. containing most of the circuitry shown in Fig. 1.

find this setting, place a hard, flat-
faced object about 20cm in front of
the transducers and adjust to find
the position resulting in the strongest
signal at the output (pin 6) of ICI.

Setting Adder and Schmitt Trigger

Move a flat object, for example a
book, to and fro in front of the trans-
ducers and adjust the adder, VRI, so
that movement of the object results
in a strong signal from IC3. Next
adjust the Schmitt trigger, using VR3,
so that any noise or mains hum in
the signal from IC3 is rejected. A
clean, square wave should emerge
from IC4 when the object is moving,
and no signal when the object is
stationary.

Zeroing Converter

VRS gives the zero adjustment of
the Frequency to Voltage Converter
(IC5) and this should be set so that
with no incoming signal the output
(pin 12) is at zero. VR9 gives the
zero adjustment of the Analogue to
Digital Converter (IC13) and this
should now be adjusted, with the
Start button held down, so that the
seven-segment displays are just read-
ing zero.

Close-up view of the prototype display board,

Calibrating Converter

Using a signal generator, jnject a
square wave of frequency 600 Hz and
amplitude 5V at pin 6 of IC4. (Signal
generator ground should be connected
to some point at 0V, for example,
SK2). Adjust the scaling resistor,
VR4, of the Frequency to Voltage
Converter so that the output (pin 12)
is just 4-0V. (Check that this falls if
the signal generator frequency is
slightly reduced).

With the Start button held down
and the 600 Hz signal injected, adjust
the input scaling of the Analogue to
Digital Converter using VR8 so that
the seven-segment displays just read
255. Again, check that this figure
falls if the signal generator frequency
is slightly reduced.

Calibrating Read Rate

The read rate is controlled by the
frequency of oscillation of IC7. Adjust
VR7 until the frequency is 12-8kHz.

FEATURES
The Velocity Measurer when
started will automatically take 16

readings of velocity at equally spaced
intervals (a) 50 times per second

Top view of the p.c.b. which contains the memory i.c.s and
display decoder i.c.s in the prototype.

(b) 10 times per second or (c) 5
times per second depending on the
setting of the Read Rate switch, SI.

There are three controls sited on
the front panel of the prototype:

START This control is used to
reset the systemm and when released
starts the Measurer recording. If this
button is held depressed, the device
gives a direct reading of the velocity
of the moving object:

STEP This control allows the
user to step through each of the 16
memorised velocities, the memory
location being indicated by one dis-
play and the velocity displayed on the
seven-segment read-outs.

READ RATE  This rotary control
sets the rate at which the
Measurer takes its spot readings of
velocity—every 0-02s, every 0:1s or
every 0-2s. Also, if the unit is being
used as a direct reading velocity
meter, Read Rate controls the rate
at which the display is updated.

There are two displays. One gives
the velocity reading in cm/second on
a 3-digit l.e.d. segment display. The
second is a row of four discrete l.e.d.s
which shows the location of memory

The tier arrangement of the p.c.b.s in the prototype unit.
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Measuring the oscillatory motion of a swinging aluminium plate.

VELOCITY
VELOCITY -

VELOCITY

TIME TIME
la} (b}

Fig. 4. Velocity/time graphs plotted using the Velocity Measurer (a) small trolley
down incline (b) free-falling object (c) an oscillating object (penduium boh).

TME
[c)

being displayed. This read out is in
binary.

LIMITS

At about 2 metres from the device
reflected sound becomes weak from
small objects, and this means at dis-
tances further than 2m, a large sur-
face (a sheet of aluminium for ex-
ample) is needed to reflect the sound.
The device cannot read velocities
higher than 2:55 metres per second.

TYPICAL USES

Some " applications in which the

device has proved effective are:

(i) Taking the necessary velocity
and acceleration measurements
of the small trolleys used in
school dynamics investigations.
(Acceleration is shown by the
gradient of the velocity-time
graph which emerges).

(ii) Measuring the acceleration of
freely-falling objects. For ex-
ample, using a football falling
about 1 metre the resulting
figure for acceleration was in
close agreement with free-fall

theory.
(iii) With the Harris Data Memory
attached, recording velocity

against time for oscillating ob-
jects. For example, reliable read-
ings were obtained using a piece
of wood about 20an square
swinging pendulum-fashion on
0-5m of string. )

(iv) Taking direct measurements of
speed in the laboratory where
normally the use of a stopwatch
and metre rule would prove
necessary. For example, it was
able to measure the speed of a
water wave running along a

trough.
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OTHER FACILITIES

The Velocity Measurer can be con-
nected to a ‘“Harris Data Memory
Unit” by connection at SK1 and SK2.
The ability to do this greatly in-
creases the number of velocity read-
ings that can be handled. Then later,
by simply connecting the Data Mem-
ory to a Chart Recorder, an automatic
velocity time graph can be plotted.

Furthermore, if an oscilloscope is
connected at SK1 and SK2 then it
will display directly the speed being
sensed and does so independently of
the Start switch.

Three levels of filtering are selec-
ted at the output using the Read
Rate selector. In the 0-02s setting, it
enables the output to change at up
to 100 cm/s® at the expense of
“bobbling” at low speeds; in the 0-2s
setting, the “bobbling” is sufficiently
low that speeds as low as 10cm/s may
be accurately measured.

OPERATING INSTRUCTIONS

1. Connect a suitable power supply at
PL1 and PL2.

2. Turn on the Velocity Measurer
at S4.

3. Point the ultrasonic transducers at
the object whose velocity is to be
measured.

4. Turn the Read Rate control to the
appropriate reading rate for the
experiment in mind. You are now
ready to take measurements.

5. At the appropriate time in the
motion of the object, press and
release the Start switch. When this
switch is pressed the memory is
prepared to receive readings. When
the switch is released readings will
be taken and stored.

6. When all the memory locations

Measuring the speed of a water wave.

‘have been filled, no more readings
will be stored in the system, and
the system, will be ready to display
its results. To obtain these results
press the Step switch. The first
reading will then appear. Press
again to obtain the next stored
reading. This will continue up to
a total of 16 readings and will then
repeat. The memory location being
read will be displayed on the dis-

crete led. read-out in binary
format.

7. Repeat from 4 above for same or
next experiment. g
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ELECTRONIC
HOBBIESFAIR

Alexandra Pavilion London November 18-211982

The biggest and best event ever to be
staged for the

electronic hobbies enthusiast!

stations in the country direct to Alexandra
Palace-a bus will be waiting on your armival to
take you to the show. Ticket price also includes
admission to the exhibition - so let the train
take the strain to the Electronic Hobbies Fair,

Ticket prices at the door are £2 for adutts, £1 for
chiidren but party rates are available for 20

Walk into a whole world of electronic
equipment. - Everything from resistors, IC's to
home computers, transmitting and receiving
units, citizens band radio and peripheral
equipment, video games, musical instruments,
radio controimodels. . . . In fact whatever your
particular electronic hobby you'l find this show

will be the most interesting and informative
way to discover all the latest developmentsin
your particular field.

Other attractions will include radio and TV

people or more. To find out more, contact the
Exhibition Manager, Electronic Hobbies Fair,
IPC Exhibitions, Surrey House, 1 Throwley Way,
Sutton, Surrey SM1400. Tel: 01-643 8040.

transmission, electric vehicles, radio controlied
models, and demonstrations by local and
national organisations.
This is the age of the train - British Rail are
offering a cheap rate rail fare from all major

Electronic Hobbies Fair is sponsored by
Practical Electronics, Everday Electronics and
Practical Wireless and is organised by
IPC Exhibitions Ltd.

OPENING TIMES

Thursday 18 Nov.—10.00-18.00
Friday 19 Nov.—10.00-18.00
Saturday 20 Nov.-10.00-18.00
Sunday 21 Nov.-10.00-17.00

admission if you produce this coupon
at the door of Electronic Hobbies Fair.
valid one per persononlyanyday. .}

Caan ope on GUm GED S TR GED e GED GED  GWe  oms S
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Everyday News

Scimitar

The most advanced radio system in the World

MILITARY necessity can have valuable spin-offs for

everyday purposes. The classic modern .examples
were radar and computers, whose development was
accelerated by the needs of the Second World War.
It now seems to be the turn of radio.

A new radio system, developed to provide reliable
military communications, proof against eavesdrop-
ping and jamming, shows promise of helping the
users of some civil radio bands.

The new system has been developed in several NATO

countries as a

result of an American government

requirement. In the UK, Marconi and Racal have both

developed their versions.

Marconi

A large contract for the
version, which is called Scimitar,

has been

placed .by the Swedish government.

Frequency Hopping

How does it work? Basic
ally, these radio systems,
which are known as fre-
quency - hopping or fre-
quency-agile radios are just
electronic versions of com-
monsense radio operating
techniques.

One traditional way to
avoid jamming or eaves-
dropping is to keep chang-
ing frequency. Every time
you do so your enemy has
to search for your new fre-
quency and retune. Your
friends don’t have to, be-
cause your frequency chan-
ges follow a prearranged
pattern which they know.

If you have four chan-
nels, A, B, C and D, you
may change on some appar-
ently random basis, such as
B, A, D, C, D, A, B and
so on. With manual opera-
tion these changes must be

The frequency "hopping’’ equipment installed in an armoured vehicle.
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relatively slow, say once
every minute, But with mo-
dern digital electronics they
can be very rapid indeed.
The exact rate of change
used in Scimitar is a secret,
but it is probably well over
100 times a second. More-
over, the number of chan-
nels can be very large. In
the v.h.f. version ordered
for the Swedish army selec-
tions can be made from
over 2000 possible channels,
spread over the band 30 to
88MHz.
* Each receiver contains an
electronic memory into
which programs of instrue
tions for frequency-tracking
can be fed from outside. To
enable the next frequency hop
to be anticipated each set
contains two frequency syn-
thesisers. The “spare” one
is set electronically to the
next frequency, ready for

UNJAMMABLE, SNOOPER-PROOF RADIO

Line-up of some of the Scimitar communications equipment which
features built-in digital cryptographic security.

instant changeover, and so
on.

Interference

If numerous transmitters
operate simultaneously, each
hopping from channel to
channel at random, then
from time to time it must
happen that two transmis-
sions take place at the same
time on the same chan-
nel. They interfere with one
another—but only for the
few milliseconds that the
overlap occurs.

To the ear, this is just
a tiny bit of noise and has
little effect. If more and
more transmissions are
packed into the band more
such short bits of interfer-
ence occur. It turns out,
however, that the ear can
tolerate a surprisingly large

number before the intelligi-
bility of speech is seriously
impaired.

The consequence is that
for the price of a little
noise more stations can be
packed into a given fre-
quency band than with the
normal system of glving
each station a fixed fre-
quency channel This would
seem to make frequency-
hopping attractive to such
civil users as the police.

Not only would it make
eavesdropping virtually im-
possible but it would make
more channels available,
too. But would the price be
too high? Apparently not.
Marconi say that despite
the complexity of frequency
hopping it adds only about
10 per cent to the cost of
the radio equipment.

Pocket version being used to demon-
strate its usefulness to civilian authori-

ties.
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. .. from the World of Electronics

==ANALYSIS
NEW AGE OF LEISURE

The most optimistic of our political leaders touting the
most reflationary economic programme promises only to
‘create’’ a million new jobs over a five year period. At best
this still leaves two million in Britain technically available
for work and registered as such.

Forecasts and projections of this type are nowadays made
by computer using an economic model rather than employing
a small army of statisticians and mathematicians. Similarly, on
the industrial front, Ford at Dagenham have just fielded a
whole regiment of robots to build car bodies. People are
still invaluable but fewer are required for any given task,
not a new phenomenon but continuation of a trend which
has been accelerating for a century.

Assuming high unemployment to be a catastrophe we lay
blame elsewhere, on politicians, organised labour, foreign
imports, the welfare state, automation, electronics. Never
on ourselves for wanting and grabbing more while giving
less, constantly fuelling ourselves on greed and envy.

And yet, viewed correctly and sensibly managed, ours
could be the Utopian age of visionaries through the ages.
Work sharing alone, albeit swapping income for leisure,
could provide employment for all those who want to work
while simultaneously providing the extra time for developing
those interests which so many now trapped in the rat-race
are too exhausted to pursue before retiring age, when it is
often too late.

Electronics, positively viewed, is a liberating more than a
destructive force. It releases millions from tedious tasks at
work and brings instruction and entertainment to even more
millions at home.

Electronic hobbyists with time on their hands might well
encourage friends or acquaintances to share their enthusiasm.
A modest home circle rather than a full-blown club.

Think about it. To wean a youngster from adolescent vice
or relieve an oldster's boredom could be the most worth-

Computing Cuts
A Department of Health
and Social Security scheme
for massive expansion of
data processing could elim-
inate more than 20,000 jobs
in local DHSS and Un-
employment Benefit offices.
But the whole scheme, if
implemented, will not be
completed until 1994 allow-
ing natural wastage rather

than staff redundancies.

CAR-PROOF

The new Avo 2000 Series
of digital multimeters in-
cludes the model 2002
vehicle test set, It has
already become standard
dealer equipment for Ford
cars.

A big feature is its ability
to withstand being run over
by a car or even a truck!

Breakfast News

BBC TV’s breakfast pro-
gramme will be aided with
hot news by £250,000 worth
of Hewlett-Packard elec-
tronic office equipment enab-
ling staff to access news
agencies and prepare and
edit copy on word processors.

The computerised system
will need agreement from
the unions before the pro-
grammes start next Spring.

The Ministry of Defence
is to install a mew commu-
nications network for UK
air defence compatible with
the US Joint Tactical In-
formation Distribution Sys-
tem (JTIDS). Total cost is
estimated at £225 million
with Marconi and Plessey
having the bulk of the de-
velopment work.

Euro Scanner

A new medical electronics company, Meditech,
founded by a group of ex-EMI employees, has produced
a whole-body diagnostic scanner aimed at the European
market and at much lower cost than scanners currently

available.

MULLARD VISIT FOR SEDAC PRIZEWINNER

Simon Rainey, who came second in the 1982 SEDAC
Schools Competition, spent a day as guest of Mullard
Magnetic Components Division, Crossen, Southport.

(For details of how to enter the 1983 SEDAC Schools
Competition see page 811.)

while project you have ever started.
Brian G. Peck

New Standards

Direct Broadcasting by
Satellite (DBS) ideally
should be om one agreed
technical standard of TV
transmission. National pride,
however, will probably lock
countries into their existing
systems based on PAL,
SECAM or NTSC with the
problems of standards con-
version for international
programme exchange re-
maining.

An entirely new standard
would also mean huge in-
vestment in new transmis-
sion and reception equip-
ment which many countries
could not afford.

Our picture shows left to right, Simon Rainey, Mr.
Earnshaw (teacher), Mr. Stone (headmaster) and
Jim Stitson (Manufacturing Manager) looking at
the Power Plants Mimic Panel.

Colin Smith (Electronic Engineer) discusses the
PC20 Microprocessor with Simon (right) during
his visit to the electronic section of the Mullard
Magnetic Components Division, Southport.

Enough videotape to fill
two million T120 cassettes
a year is being produced at
a new plant at Wrexham,
North Wales. The company
is Intermagnetics and the
tapes are sold under the
brand name Zimag.
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THE ELECTRONICS OF

ALTHOUGH we may have got used
to the idea of self-sufficient
apparatus operating under automatic
control, and even computers ‘talk-
ing” to each other, we find in fact
that all IT systems have some means
of connection to the outside world.
They receive and put out informa-
tion as changes in physical quanti-
ties as explained in Part 1.

These changes may be phenomena
meaningful to human beings, such
as sounds and images, or they may
be physical changes that are detec-
ted or generated only by hardware.
An automatic weather station, for
example, does both. It receives in-
formation directly from the environ-
ment as measurements from various
sensors but puts out information
designed. for presentation to human
beings.

INFORMATION CONVERTERS

To make these connections with
the world an IT system needs con-
verting devices. The converters we
use in domestic electronic equipment
— pickups, microphones, keyboards,
loudspeakers, cathode - ray tubes,
alpha-numerical displays and the
like — are only a few of the de-
vices that are available.

Many of these devices are trans-
ducers.* Some convert mechanical
or other energy directly into electri-
cal energy and are called passive
transducers, Fig. 2.1(a). One ex-
ample is the moving-coil microphone,
another the photo-voltaic cell as
used in camera exposure meters.

Active transducers, on the other
hand, use the mechanical or other
energy to control electrical energy
coming from a separate source, Fig.
1(b). Examples of these are the
carbon microphone and the photo-
conductive cell.

ON/OFF SWITCH

A common type of information
converter is the on/off switch or key
switch. It uses a mechanical move-
ment to control abruptly the cur-
rent in a circuit. This allows a

* One dictionary defines the transducer
as a device which receives waves from
media or transmission systems and
supplies related waves to other media
or transmission systems.
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INFORMATION TECHNOLOGY

PART TWO

binary choice — between on and off,
or current and no current — which
is, in fact, the basic unit in the
measurement of all information
(Fig. 2.2).

When an array of key switches,
each with its own label, is used as
a keyboard, the important informa-
tion at any moment is: which par-
ticular switch in the array has been
operated. There are various methods
of obtaining this information electri-
cally but a common one is shown in
Fig. 2.3.

This method is analogous to the
principle that any point on a map
can be identified by the grid lines
which intersect at that point. Clos-
ing any one of the six switches
makes a circuit between one hori-
zontal and one vertical conductor:
this circuit uniquely identifies the
key switch because no other switch
in the array will connect ihat pair
of conductors.

Fig. 2.4 sums up the process of
information conversion. A device
either receives some physical quan-
tity from the outside world (a) and
converts it into an electrical quan-

o GENERATED
MECHANICAL OR g
OTHER ENERGY , |‘”ﬁ, ELE&E»‘%‘&‘ 3

CONTROLLED
(b) LECTRICAL ENERGY

Fig. 2.1. Two ways of obtaining information
in electrical form from information carried
by some other kind of physical energy: (a)
passive transducer giving direct con-
version of energy; (b) active transducer
controlling electrical energy from a
separate source.

—/o— BINARY 0

— = BINARY 1

Fig. 2.2. Because an on/oft switch can
make or break a circuit carrying current—
allowing a binary choice—it can convert
mechanically represented information into
electrically represented information.

BY TE.IVALL CEng, MILERE.

tity, or it receives an electrical quan-
tity (b) and converts this into an-
other physical quangity. The quanti-
ties change but the information they
carry does not. But this is not the
whole story.

ANALOGUE OR DIGITAL

The information in its electrical
form may be represented in two
ways:. analogue or digital.

To illustrate this let us return for
a moment to Part 1. In the electronic
counting system described, the num-
ber of objects was represented by
that number of pulses of electrical
energy. In fact the exact form of
their energy-time graph did not mat-
ter very much: the pulses could
equally well be triangular or some
other shape provided their number
was correct.

This type of representation, in
which the number of electrical
events gives the essential informa-
tion, is a digital representation. (The
term itself comes from the Latin
digitus for finger —the link with
counting is obvious.)

KEY SWITCHES

X% iz} 7
e
|

—

Z" yl'

Fig. 2.3. Array of key switches used as a
keyboard. Each switch connects a unique
pair of conductors, and this provides
electrical information on which switches
are operated in the keyboard.

PHYSICAL
QUANTITY

ELECTRICAL
QUANTITY

ELECTRICAL
QUANTITY

Fig. 2.4. Generalization of information
conversion: (a) from the outside world
into electrical representation; (b) vice-
versa.
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Another type of representation
shown in Part 1 was a continuously
varying electrical quantity obtained
from a microphone responding to a
sound wave. The successive values
of electrical energy were propor-
tional to the successive values of
sound energy. In other words the
time graph of electrical energy was
similar in form to the variation with
time of the sound energy. As such
the electrical variation is a model,
or analogue, of the sound variation.
This, then, is an analogue represen-
tation.

ANALOGUE AND DIGITAL
METHODS COMPARED

So some information converters
are analogue and others digital in
the way they work. To illustrate
this, Fig. 2.5 compares two trans-
ducers, both of which are electrically
representing the rotation of a shaft.

At (a) is an analogue transducer
giving a proportional electric cur-
rent (3mA per degree of rotation),
while at (b) is a digital transducer
giving a related number of pulses
of current (one pulse per 10 de-
grees).

Both transducers use current as
the electrical quantity, but the
analogue type does it directly while
the digital type uses current merely
as a medium for denoting number.
In some digital transducers for use
on rotating shafts the angular in-
formation is translated directly into a
binary code, such as the Gray code.

250_
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Fig. 2.5. Graphs illustrating the action of
(a) an analogue transducer and (b) a
digital transducer, both of which respond
to the rotation of a shaft and use current,
in different ways, to represent shaft
rotation in degrees. :

STEP-BY-STEP, OR
INFORMATION BY NUMBERS

The above heading might suggest
a dancing lesson out of a book. In
fact what we are discussing is
rather similar, in so far as it in-
volves a sequence of steps identified
by numbers. The subject is the con-
version of analogue signals -— com-
ing from some device which might
be anything from a strain gauge to
a television camera — into the digi-
tal form that many IT systems re-
quire. This means that the successive
values of the signal (Part 1) have
to be represented by numbers.

A practical problem here is that
any analogue-to-digital conversion de-
vice needs a certain amount of time
to produce each number. Electroni-
cally each number is represented by
a pattern, either in time (for ex-
ample, a sequence of pulses) or in
space (for example an array of
electrical states in a memory). Some
interval of time, however small, is
necessary to allow each pattern to
be formed and distinguished from
those preceding and following it.

Clearly such a converter cannot
operate directly on the whole of an
analogue signal, which is a sequence
of values infinitely close together in
time. The best that can be done, to
keep the digital representation as
close as possible to the continuously
varying quantity, is to convert
values of the signal at a very high
rate. A

In practice engineers use the rate
necessary for the job. And this de-
pends on the accuracy of digital

ELECTRICAL

o

st /

|/ N

I N A
G = T

SAMPLING INSTANTS

Fig. 2.6. How a continuous electrical signal
can be sampled at regular intervals of
time (dots on graph) or regular intervals
of the value of the electrical quantity
(crosses on graph).

CONTINUOUSLY

(a)

INCREASING HEIGHT

This modern telephone, British Telecom's
Sceptre 100, uses both analogue trans-
ducers (In the handset) and digital in-
formation converters (in the keyboard and
the liquid-crystal digital display). It also
has a memory for storing telephone
numbers—but we come to that -subject
later in the series.

representation they need for a par-
ticular application. (Any clock with
an escapement mechanism doesn’t
indicate time continuously, but it’s
near enough to continuous for most
human purposes.)

SAMPLING

So the continuously varying signal
is “sampled” at intervals. The samp-
ling could be at regular intervals of
time or at regular intervals of value
of the electrical quantity forming
the signal, as shown in Fig. 2.6.

This process is the basis of quan-
tization. What was originally varying
continuously is now represented as
a series of discrete quantities, or
quanta.

A simple analogy is a man climb-
ing up a slope. If the slope is con-
tinuous, as in Fig. 2.7(a), then his
upward movement is continuous. If
the slope is cut into a series of

(b)

Fig. 2.7. Simple analogy of the principle of quantization. At (a) the man moves continu-
ously up the slope. At (b) the slope has been cut into a series of steps and the man then
moves abruptly from one quantum of height to the next'quantum, and so on.
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STEPPED
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SAMPLE S OF
SIGNAL

L JL_JL {GATING PuLsES
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SIGNAL STEPPED

SIGNAL

ELECTRICAL QUANTITY

TIME

Fig. 2-8. Electronic method for quantizing
a continuously varying signal, using a
gate and a temporary store (a). The
samples obtained from the gate and the
steps from the store are shown at (b).
Amplitudes of the samples, or ievels of
the corresponding steps, are the quanta.

steps, as at (b), his upward move-
ment is discontinuous: he moves
abruptly from one quantum of
height (level) to the next quantum
and so on.

One method for quantizing a sig-
nal is shown in Fig. 2.8. The signal
is passed through an electronic gate
which is opened for short periods
by very narrow pulses occurring at a
regular rate, (a). What emerges
from the gate is a ‘train of pulses
of different amplitudes — thin
“slices” or samples of the original
signal. These samples are usually of
too short a duration to be usable in
IT equipment, so their values have
to be prolonged.

SAMPLE AND HOLD

The initial value of each sample is
held in a temporary store until the
next sample is taken. As a result
the information available from the
temporary store takes the form of a
series of steps roughly following the
graph of the original continuous
signal, as shown at (b). This is the
‘“sample-and-hold” method.

How accurately the guanta — the
samples or steps — follow the origi-
nal continuous signal depends on
the fineness of quantization — that
is, the intervals between samples.
In general it is more difficult to
sample rapidly than to sample
slowly, so engineers use the slowest

E
2 PART OF SPEECH
=) SIGNAL
]
2
o
[v3
3
(8]
w
-
w
T T T T TlME
(a) SAMPLING INSTANTS
{e.g. 8000 PER SECOND)
A . e
@ L) —
g T
& 4
w
[ |
Z
o 3
z — -
g L
Z 2
co N SRS
3
1
—— T T

o S /]
AR A -

& =

e

Lo Y : :

w t |

= { )

< '

§ 1 0 1 0 0 1 0 1 0 1 1 0 %‘Eﬁgv
(C) TIME (EX PANDED SCALE)

Fig.2-9 Principle of analogue-to-digital conversion. The continuous
electrical signal at (a) is sampled at regular intervals of time and
the samples are represented by a sequence of numbers corres-
ponding to the quantizing intervals in which the samples fall (b).
At (c) is a binary coded version of the sequence of numbers in the
form of high (1) and low (0) voltage values. (Note: in this illustration
the least significant digit of each binary number occurs first in
time and the most significant digit last.)
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rate of sampling (longest intervals
between samples) that will define
the signal to the accuracy needed.
To obtain the highest possible accu-
racy of signal definition the sampling
rate required is given by a simple

formula based on mathematical
(Fourier) analysis of the waveform.*
ENCODING

The final requirement of analogue-
to-digital conversion is that it must
represent the quanta by numbers
suitable for use in IT systems. This
is done by an encoding device. The
technique is used, for example, in
pulse code miodulation (p.cm.), a
transmission system employed for
trunk telecommunications through-
out the world. Fig. 2.9 shows the
general principle.

At (a) is part of an electrical
waveform which could be a speech
signal. This is sampled at a regular
rate, typically 8,000 times per sec-
ond, to give a sequence of discrete
amplitudes, shown as the heights of
the vertical lines in (b). Each of
these amplitude samples falls within
a quantizing interval, identified by a
decimal code number on the vertical
(signal amplitude) scale.

The guantitizing-interval number in

(above)
Analogue-to-
digital
conversion, as
described in the
article, Is at the
heart of this
Hewlett-Packard
waveform
recorder.
Incoming signals
are sampled at
20 million times
a second and
are stored in a
memory. This
digital data can
be read out from
the memory when
required to
construct a
graph on the
cathode-ray
tube, as shown.

which the amplitude sample falls is
then generated in binary coded
form. In this binary coded version
the two digits 0 and 1 are generated
as a sequence of two voltage values,
(c) — here a low voltage for 0
and a higher voltage for 1. In effect
the result is a train of pulses repre-
senting binary numbers.

For this simplified explanation we
have used decimal code numbers in
(b) and directly converted them into
the equivalent binary numbers, but
other forms of encoding could be
used. To be continued

*For full accuracy of definition the
sampling rate must be at least twice
the frequency of the highest frequency
sinewave component of the signal, as
given by Fourier analysis.
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1983 SCHOOLS

Mullard Ltd—the largest electronic components company
in the UK—and Everypay ELectronics join forces to present
this rewarding challenge to Secondary Schools.. ..

DESIGN A PIECE OF ELECTRONIC EQUIPMENT
HAVING A DIRECT PRACTICAL APPLICATION
IN A SCHOOL'S SCIENCE LABORATORY

This competition is open to any United Kingdom Secondary
School, State or Independent. Pupils of either sex in the
age group 11-18 are eligible to participate in a team repre-
senting their school.

The competition will be conducted in two stages.

STAGE 1

Submission of Papers describing the proposed project with
full circuit details.

Papers will be judged for novelty, ingenuity and viability.
Particular attention will be given to originality and good
circuit design technique.

Schools whose designs are adjudged to be the most
promising will be asked to produce a working model.

STAGE 2

Models will be examined and prize winners selected on the
basis of mechanical design, neatness of wiring and general
assembly, plus operational performance.

All models will be exhibited at Mullard House, London, where
the official presentation of prizes will be made at the end of
June 1983. Representatives of finalists will be invited to stay
overnight in London as guests of the SEDAC sponsors.

Electronic Design Award

COMPETITION

FIRST PRIZE

The SEDAC Trophy
and £300*

SECOND PRIZE £200*
THIRD PRIZE £100*

*Plus a selection of components valued at £200

NINE RUNNERS UP a selection of components
valued at £100

In addition, all twelve finalists will receive a certificate and
one year's subscription to Everypay ELECTRONICS.

Science teachers of Secondary Schools are invited to apply
for a Registration Form which contains full details of this
competition,

Write to: Schools Competition, Room 2130, Kings Reach
Tower, Stamford Street, London SE1 9LS.

Secondary School Pupils—make sure your school
accepts this challenge and enters this contest. So bring
this announcement to the attention of your science teacher
or the head of your school.

Closing date for Registration : December 15 1982

Closing date for submission of Papers : January 31 1983

\.’ SCHOOLS ELECTRONIC DESIGN AWARD COMPETITION (SEDAC)
%W” SPONSORED BY MULLARD LTD AND EVERYDAY ELECTRONICS

Everyday Electronics, December 1982
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ELECTRONIC

NCE it used to be true that it
was pointless trying to build
your own multimeter. It was difficult
to match the price and accuracy of
manufactured units. Today, with in-
tegrated circuits and close tolerance
resistors, it has become easier to
match conventional multimeters.
The unit described here has seven
voltage ranges with minimum input
impedance of one megohm and two
low resistance current ranges. Ac-
curacy, simplicity of construction and
cheapness are all features of this
design.

DESIGN CONSIDERATIONS

The main design feature of a
good voltmeter is a high input impe-
dance, this must be placed before
accuracy in priority, because impe-
dance directly affects accuracy.
Multimeter voltage ranges are usu-
ally described as being so many
ohms per volt and this ohm/volt
figure is known as the meter’s sensi-
tivity, the larger this figure, the
better the meter.

A typical cheap meter has a sensi-
tivity of 1,000 ohms/volt, that is, on
the 10V range its input resistance is
10 X 1,000 = 10 kilohms. This may
sound high, but in practice it means
that such a meter cannot accurately
measure a voltage across a resist-
ance larger than, say, 1 kilohm.

812

BY D.J.EDWARDS

/1 VMIETER

Here’s why. The 1,000 ohm/volt
meter on the 10V range is placed
across a 1 kilohm resistor. In effect
a 10 kilohm resistor is connected
in parallel with the 1 kilohm resis-
tor, causing the in-circuit resistance
to drop to 909 ohms (using 1/Ry =
1/R1 + 1/R2).

This means that the voltage across
the 1 kilohm resistor must also fall
(voltage is directly proportional to
resistance) so an inaccurate reading
is obtained and the performance of
the circuit may be affected. Bearing
in mind that the majority of resis-
tors in electronic circuits are over
1 kilohm, the problems a user will
experience can be envisaged. These
meters are suitable for electrical cir-
cuits, however, where resistances are
usually small.

ELECTRONIC METERS

The next step up is usually a 20
kilohm/volt meter and these are
probably the most common. On the
same 10V range, its resistance is
200 kilohms, which is a little more
respectable. After this come the 100
kilohms/volt and electronic meters.

This meter has a fixed input im-
pedance of either 1 megohm or 2
megohms, depending on the range
selected. This is not an ohm/volt
figure and cannot be due to its con-
struction. This is quite impressive

when you realise this gives sensitivi-
ties of 10 kilohm/volt on the 100V
and 200V ranges, 100 kilohm/volt on
the 10V and 20V ranges, 1 megohm/
volt on the 1V and 2V ranges and
10 megohm/volt on the 0-1V range.
This is a sound arrangement because
it gives you the highest sensitivities
where you need them, on the lower
voltage ranges.

On current ranges, the require-
ments are exactly the opposite. Be-
cause an ammeter is placed in series
with a circuit, its resistance should
be as low as possible, so as not to
affect the reading or the circuit.
On both current ranges this meter
only drops 0-1V, an acceptable figure
(from Ohm’s law V =1 X R).

THE CIRCUIT

The circuit diagram of the Elec-
tronic V/I Meter is shown in Fig. 1.
The heart of the design is a 741
operational amplifier ICl. Normally
its open loop gain (the gain mea-
sured with no feedback applied) is
typically 200,000 times. This tends
to be rather large for most applica-
tions, but can be reduced by making
it closed loop by fieeding part of the
output back to the inverting input
via a resistor. This is negative feed-
back, which as well as reducing the
gain, also improves the performance
of the op amp in respect of stabi-
lity, noise, drift and frequency re-
sponse.

When the desired closed loop gain
is much smaller than the open loop
gain, it can be set accurately using
two external resistors, Ry and R;
(see Fig. 2). In this mode the gain
of the op amp is given by:

Closed Loop Gain = 1;(3

I
and the input resistance equals R;.
In this design, R; is constant and
Ry can be selected to give gains
of 1, 0-1,.0-01, and 0-001. As the
f.s.d. of the meter is 0-1V, we need
inputs of 0-1V, 1V, 10V and 100V
respectively to obtain this. Now the
op amp is not amplifying at all, but
attenuating or negatively amplifying.

Now the basic principles of opera-
tion of the circuit have been ex-
plained, the practical details can be
taken into consideration.

The capacitor, C1, between input
and output ensures that the meter
does not respond to any a.c. signals
at the input.

DUAL POWER SUPPLY

The 741 is designed to be used
with a dual power supply. This has
been simulated here by using R13
and R14 as a potential divider
across the battery, giving +4-5V at
their junction. This is made the
earth, and so we have a 4.5V
supply.
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Fig. 1. The complete circuit diagram of the Electronic V/I- Meter. Note that for
current measurement, S2 must be in the 0-1V position. COMPONENTS
+V which is why the 0.1V range with
its 1 megohm feedback resistor is
most in need of attention. The Resistors
effects can be minimised by intro- R1, 2, 12 1MQ (3 off)
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Fig. 2. Theoretical circuit of an op-amp
with negative feedback.

In the no input condition, it is
arranged for the 741 output to be
at earth potential, by earthing the
+ve, or non-inverting input. If the
other side of the meter is connected
to earth, there is no reading. As we
are using the inverting input as the
+ve probe terminal, the output will
fall below earth in response to a
d.c. voltage and so the —ve termi-
nal of the meter is connected to the
output of IC1, and the +ve terminal
to earth.

In practice it is difficult to obtain
a zero (with respect to earth) out-
put for no input, due to input bias
current and input offset voltage. In
this case, input offset voltage has
negligible effect because the gain of
our circuit is too low to amplify it
into a significant output offset vol-
tage.

The effects caused by input bias
current are increased as the value
of the feedback resistor is increased,

measured is too large for the range
selected, and diode D2 provides a
similar function in case the input
polarity is reversed.

CASE

The construction should begin with
the case, drilling details of which
are shown in Fig. 3. The meter can
be used as a template for its fixing
holes, taking care not to damage it.
The case used for the prototype
meter was a simple aluminium case
with lid, measuring 155 X 80 X 50
mm and any enclosure of similar
dimensions can be used.
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R15 See text
All W carbon 41% unless other
wise stated.

Capacitors
C1 0-1uF polyester

Semiconductors
D1, 2 1N4148 silicon (2 off)
1C1 741 operational amplifier

Miscellaneous

S1 s.p.d.t. centre off slide
switch

S2  2-pole, 4-way rotary

S3  s.p.s.t. miniature toggle

ME1 Moving coil meter, TmA
f.s.d. 100Q coil

Bt 9V PP3 battery

SK1 4mm banana socket yellow

SK2 4mm banana socket red

SK3 4mm banana socket black

Aluminium case, 155 X 80 Xx

50mm; O-1in. matrix stripboard,

24 strips x 12 holes; battery con-

nector; knob; 8-pin d.i.l. holder;

7/0-2mm wire; solder tags (2 off);

probes on 4mm banana plugs (2

off, one red, one black).
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Fig. 4. Wiring diagram and stripboard layout. Many components are mounted directly onto the switches and sockets and this
must be done with care to avoid leads shorting on the aluminium case. The finished board assembly is mounted onto one side
of the case (shown folded flat for clarity) with short spacers.
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Fig. 4 shows the layout of com-
ponents on the circuit board and
the breaks on the underside. A piece
of 0-lin matrix stripboard is used,
size 24 strips by 12 holes. An 8 pin
d.i.l. holder is recommended for IC1.
When the board assembly is com-
plete, it is fixed to the side of the
case and the wiring can be carried
out,

When all the case mounted com-
ponents have been affixed, solder R1
across sockets SK1 and SK2, and R3
and R4 from their respective switch
contacts to SK3. Resistors R5 to R12
are mounted directly onto S2.

SETTING UP

There is no calibration as such
required. However, it may be neces-
sary to insert a small value resistor
(R15) in series with the meter

movement to give an f.sd. of 1V,
this being due to meter tolerances.
In the prototype, R15 was 10 ohms.

To find the value required insert
a 50 ohm preset resistor in series
with the meter, select the 10V range
and connect the probes to a 9V
battery (whose exact value has been
measured on a multimeter). Adjust
the preset until the reading on the
Electronic V/I Meter agrees with
this. Remove the preset, measure its
resistance and replace it with the
nearest value fixed resistor. The
meter is now ready to use.

IN USE

To measure voltage, put S1 in its
central position (v) and select the
range required with S2. With the
probes in SK3 (commoN) and SK2
(v/1), the input resistance will be

wiring of the prototype modei.

1 megohm. If, on the same range,
the +ve probe is placed in SK1
(x2V), the input resistance will be
2 megohms and the voltage required
for f.sd. will be doubled. This x2
input cannot be used on the 0-1V
range due to input bias current
problems because RS is calculated
for a R; of 1 megohm. For 2 meg-
ohms input impedance, it would
need to be 666 kilohms, and RS
could be replaced by a 680 kilohm
resistor if a 0-2V range is preferred
to a 0-1V range.

To measure current, select the
100mA range on S1 and switch S2
to the 0-1V position. Sockets SK2
and SK3 are used for the current
measurement probes.

For all measurements, always start
on the highest range and ' then
switch down as necessary. Diodes
D1 and D2 will never protect the
meter as well as common sense. J{

o VOLT

REGULATED SUPPLY

8Y F.G.RAYER

Tms VERY simple Power Supply
Unit provides a 5V output ideal
for TTL logic circuit and other
small low voltage projects. It elimi-
nates the need for batteries, an
important factor since there is no
suitable battery generally available,
for TTL devices.

The component count has been
kept low and the construction is
straightforward using chassis moun-
ted tag strips.

CIRCUIT DESCRIPTION

The basic circuit diagram is shown
in Fig. 1. The mains transformer, T1,
has a 9V secondary rated at 0-5A,

although a 6V output would be suffi-
cient provided that it was also rated
at 0-5A.

The a.c. output from the trans
former is full wave rectified by the
bridge rectifier D1 to D4 and then
smoothed by reservoir capacitor CI.
This electrolytic can be any value in
the range 1,000 to 2,200xF at 16V.

The regulator i.c.,, a 5V, 0-5A device
provides the stabilised output and is
decoupled by C2. The output at the
terminal block is duplicated, but it
must be remembered that it is not
dual supply and cannot be used as
such, for instance to provide a +ve
and —ve S5V supply.
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Note that the author has not in-
cluded a switch in either the mains
input or the d.c. output but the
constructor can add one if this is
thought to be necessary.

CHASSIS PLATE

The general layout of the compo-
nents is shown in Fig. 2. Please
note that the prototype model shown
in the photograph was assembled on
a flanged chassis plate without a
cover. However, as there are poten-
tially lethal mains voltages present
on exposed solder tags, it is essen-
tial that the project is assembled in
a fully enclosed case.

If a metal case is chosen, the
point of entry for the mains cable
must be protected with a grommet
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COMPONENTS

C1 1,000uF to 2,200uF
16V elect, radial lead

Cc2 0-1uF polyester or
polycarbonate

D1-D4 1N4001 silicon diode
(4 off)

IC1 LM341P5 or 78M055V,
0'5A regulator

T1 mains transformer, 9V or
6V, 0-5A secondary

TB1 4-way terminal strip

Miscellaneous
Tag strip, 3-way and 6-way;
grommet (2 off); P-clip; 7/0-2mm
interconnecting wire; p.v.c. sleev-
ing; mounting hardware—M2-5
screw (9 off), M2-5 nut (9 off),
M2-5 washer (9 off), spacer; 8-
core mains cable; 3-pin mains
plug with 2A or 3A fuse; case to
suit, typically 120 x 60 x 60mm.

Guidance only
Approx. cost

See page 826

£4 g

and all metalwork must be earthed.
Remember that if it is an aluminium
case protected with an anodised
coating (which has the appearance
of a dull sheen), the anodising must
be scraped away from the earthing
point as it acts as an insulator.

MAINS INPUT

A three core mains lead must be
used, fitted with a normal three pin
plug with a 2A or 3A fuse. The
lead is fed through the grommet
and securely clamped to the base
with a P-clip. The three cores are
soldered to a three way tag strip,
with the earth core (yellow/green)
going to the earthed tag.

The 240V primary of T1 is then
connected to the live and neutral
tags as shown. The transformer
must be fixed to the base plate
with two screws and nuts.

The secondary winding of T1 is
taken to a six way piece of tag
strip onto which the bridge rectifier
is assembled with diodes D1 to D4.
Capacitor Cl, a radial lead electro-
Iytic, is soldered across the tags as
shown, taking care with the polarity.
Note that the two end tags of the
tag strip are the earthed tags and
are securely screwed to the chassis.

The 5V regulator, IC1, is fixed
directly to the chassis with a nut
and screw and a small spacer to
clear the plastic body of the com-
ponent. In this way, IC1 uses the
case as a heatsink. The remainder
of the wiring is carried out as
shown with the output terminating
at the four way terminal block, TBI.

Capacitor C2 is added across the
output of IC1. Any component leads
that could accidentally short out on
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i, & Fig. 2. Wiring and assembly diagram. Caretful attention must be
ﬁ’}._\ mains eyt Payed to the mounting of components on the tag strip ensuring

that the earth points are secured to the chassis.

The prototype
chassis assembly of
the 5 Voit Regulated
Supply. This must be
installed in a completely enclosed
case which must be earthed if made

of metal. Take care with alt mains wiring.

an adjacent component or tag

should be sleeved with p.v.c.

As has been already stated, the

SV Power Supply Unit must be
mounted inside a case and the case,
chassis, front panel (if fitted), cover

and negative terminal are all
earthed.

It is advisable to mount the termi-
nal block on the outside of the case,
and to do this, the output wires
must pass through another grommet.

No setting up is required, and
after a thorough visual check of all

wiring, solder joints and component
polarity and orientation, the unit
can be replaced into its case and
plugged into a mains output—and the
output measured with a voltmeter.

Once again, the dangers of work-
ing with mains voltages must be
stressed and at no point should the
mains be connected to this unit
whilst the terminal strips are ex-
posed. Do not take chances and if
in doubt, seek the guidance of an
experienced constructor or electri-
cian. X
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HOME LIGHTING KITS

These kits contain all necassaly components and full D
instructions & are designed 10 replace & standard wall This  value-for-money kit
switch and control up to 300w. of lighting features a bi-directlonal |
TDR300K RemoteControl  £14,30 sequence, speed of sequence
Dimmer : and frequency of direction
MK6 Transmitter for above £ 4.20 change, being varisble by

. means of potentiometers and incorporates a
TD300K Touchdimmer £ 7.00 master dimming control. £14.60
TDEK

DISCO LIGHTING KITS
L 1000K

CHRISTMAS
PRESENTS GALORE

DLZ100K

A lower cost version of the above, festuring
undirectional channel sequence with speed
variable by means of a pre-set pot. Qutputs with "\.\
switched only at mains zero crossing points 1o o\ areuit
to reduce radio interference to a minimum. L or! u\\'ms\“’c'

o 10
Optional opto input DLA1 only ano sw\“:“
Atlowing audio {“beat“} —light response,

DL3000K P
This 3 channel sound to light kit features zero
voltage switching, automatic level control &
built in mic. No connectlons to speaker or amp
required. No knobs to adjust — sitmply connect

to mains supply & lamps. only £11.95

{1Kw/Channel)

Extension kit for 2-way
switchingfor TD300K £ 2.00

LD300K Rotary Controlled
Dimmer £3.50

MW RADIO KIT
Based on ZN4141C, kit in-
cludes PCB, wound aerial
and crystal earpiece and
all components to makg a
sensitive miniature radio.

Size: 5. 6% 2.7 x 2 cms.
Requires PP3 SVND’:tEt;rsy.

BEG! .
IDEAL FOR e 00

LIGHT DIMMER KIT
Contains all compo-
nents, including front
panel and knob, to
make a dimmer for

Add 55p postage & packing +15% VAT to total.
Overseas Custormners;
Add £2.50 {Europe), £6.00 (eisewhere) for plip.
Send S.A.E. for further STOCK DE TAILS.
Goods by return subject 10 availability.

OPEN

9am 16 5pm (Mon to Frit
10am 1o 4pm (Sat)

fights up to 300W.
£3.50

ULTIMETER
Mtage (200 mv-1000
and resistance (O-Z'Mj +c;:enal‘ (200 mA-10 A

gialv: ';r;gstggg;':hoch Input imP:;aln'::s‘II(s)th(l)lr
Test leads includsdm' Raqu-resol"ﬁl?vvg;ngarv. '
.00

PACK (1) 650 Resistors 47 ohm to 10 Mohm - 10 per value £4.00
PACK (2) 40 x 16V Electrolytic Capacitors 10ufF to 1000uF - 5 per value £3.25
PACK {3) 60 Polyester Capacitors 0.01 to 1uF/250V - 5 per value £5.55
PACK (4) 45 Sub-miniature Presets 100 ohm to 1 Mohm - 5 per value £2.90
PACK (5) 30 Low Profile IC Sockets 8, 14 and 16 - pin - 10 off each £2.40
TEL: 01-567 8910 ORDERS PACK (6) 25 Red LEDs (5mm dia.) £1.25
METERIEIA VLT 8 PACK (7) 20 BC182 NPN General Purpose Transistors £1.20
poasttrmatllib el  PACK (8) 20 BC212 PNP General Purpose Transistors £1.20

AFTER 3PM
All full spec. branded devices BUY ANY 5 PACKS AND

ALL PRICES
3 AT A WE WILL SEND YOU 10 RED LEDs FREE

SUPER-KIT SERIES!

d. More are

DVM/ULTRA SENSITIVE
THERMOMETER KIT
This new design is based on the
ICL7126 {a lower power version of
the ICLT106 chip) and a 312 digit 5
liquid crystal display. This kit will n
form the basis of a digital mutti-
meter {only a few additional re-
sistors and switches are required—details supplied),
or a sensitive d'gilal tharmometer (—50°C to+150°C})
reading to 0.1°C. The basic kit has a sensitivity of
200mV for a full scale reading, automatic polarity in-
dication and an ultra low power requirement—givin
a 2 year typical battery life from a standard 9V PP
when used 8 hours a day, 7 days 8 week

Price £15.50

SHORT FORM CATALOGUE - send SAE
(6" x9"). We also stock Vero, Books,
Resistors, Capacitors, Semi-Conductors etc.

&

ELECTRONICS

11 Boston Road
London W7 3SJ

Basic functlons plus a bit more! Self d but may be inter pl
to ultimately achi a dular sound synthesls & modlification system. All are mono, for
stereo use 2. Will run from 8V to 15V DC supplies (batteries notIncluded). Prices incl. UK
P4P & 15% VAT. Sets incl, PCBs, electronlc parts, instructions. Most alse incl. knobs,
skts,, sw's, wlire, solder, box. For more Info send S.A.E. (9 x 4 or blgger) for catalogue.
Prices correct at press, E. & O.E. Despatch usually 7 days on most items, Payment, CWO
mali order or collection by appointment. Tel. 01-302 6184 Mon-Fri. Access, Barclay & Am.
Express accepted. Exports, Sterling payment please. Export catalogue £1-00,

SUPER-BOOST SUPER-MIX

Boostthose outside octaves, Each unithas Good general purpose mixer with tone
depth & range controls. controls, PFL, Echo-send, Monitor on each
Super-Boost Bass SET-138-B £8-87 channel. Speclally designed so that as
I SET-133-T £8-46

Bigger and Better for 1982
the colourful Wilmslow Audio brochure
—the definitive loudspeaker catalogue!

Super-Boost Treble many Input channels can be fed in to as
many output channels as you need, with

Everything for the speaker constructor — kits, drive units,
components for HiFi and PA.

50 DIY HiFi speaker designs including the exciting new
dB Total Concept speaker kits, the Kef Constructor range,
Wharfedale Speakercraft, etc.

Flatpack cabinet kits for Kef, Wharfedale and many others.

* Lowest prices — Largest stocks w
* Expert staff — Sound advice &
# Choose your DIY HiFi Speakers in the comfort of our %
two listening lounges
(Customer operated demonstration facilities)
* Ample parking »

Send £1.50 for catalogue
fcheque, M.O. or stamps — or phone with your credit card number)

* Access — Visa — American Express accepted %
also HiFi Markets Budget Card.

0625 529599

N

Lightning service on telephoned credit card ordersi
Please allow 7 days for delivery
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SUPER-CHORUS
A superb chorus generator giving richer,
fuller sounds to vocals and instrumentals
making solos sound like a multitude,

SET-162 £28-14
SUPER-FLANGE
An excellent Flanger with additional en-
hanced Phasing as well,

SET-153 £22-49
SUPER-FUZZ
Splky Fuzz with fringing effect. 3 controls,
Fringing, Balance, Outpu

SET-135 £12:99
SUPER-HUM-CUT
Humming badly? This steep notch filter
really cuts tive or recorded hum. Tunable
for 25-100Mz. SET-141 £11:43
SUPER MIC-UP
Mic or Gultar pre-amp with gain control &
Bass & Treb cut sw's, SET-144 £8-92
Ditto less tone sw's. SET-147 £6-13
SUPER-NOME
Varlable metronome with audio-visual
accented beat marker. SET-143  £13.52

modular construction on each. ]
SET-124—details & price on application

SUPER-PASS
Variable band-pass fiiter with gain &
centre freq. control, SET-142 £9-68

SUPER-STORM

Great automatic & manual Wind, Rain &
Sea generator for tabulous sform effects.
7 controls. SET-154 £16-72
SUPER-TONE

“Tone control for Bass & Treb cut, gain, &
range. SET-139 £13-62
SUPER-TREM

A powerful tremolo with depth and rate
control. SET-136 £10-T1

SUPER-VIBE

Vibrato with extra Phasing & Reverb con-

trols, plus rate & depth. An amazing unitl
SET-137 £23-99

SUPER-WAH
Wah-wah with auto & manual controls.
SET-140 £17-31

VERY POPULAR - STILL AVAILABLE

GUITAR EFFECTS: 8 mode filter & envelope shaper for most instruments SET-42
GUITAR FREQUENCY DOUBLER: Orig. & doubled signals can be mixed SET 98
GUITAR OVERDRIVE: Sophisticated Fuzz with fllter & shape controls SET:-56

£15-92
£11-75
£21-17

GUITAR SUSTAIN: Retains natural attack whilst extending note duration SET-75  £11-77
PHASER: 6-stage automatic unit with variable speed control SET-88

Lots of other still popular kits of various types big e small are In our catalogue

PHONOSONICS

£21-08

DEPT. EE2D, 22 HIGH STREET, SIDCUP, KENT DA14 6EH
FOUNDED 1972. A DECADE OF DESIGN AND DELIVERY
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Examination Projects

C.J. BOWES

PART 2— PRACTICAL ASPECTS OF CIRCUIT DESIGN AND PROJECT BUILDING

IRCUIT DESIGN is a somewhat

circular process, which is best
learned by doing it rather than by
reading about how to do it. You can
however gain an insight into the
process by reading through the de-
scriptions of how the projects pub-
lished in magazines work.

The other attributes needed are
patience and a basic ability, aided if
necessary by a suitable calculator,
to manipulate the basic electronics
formulae.

THE CIRCUIT

Ideally the circuit should be drawn
so that the action of the circuit
(input to output, cause to effect)
progresses from left to right across
the diagram.

Some of the component values
will be dictated by the device data
or input/output conditions. Other
component values will require the
use of standard formulae like Ohm’s
law. When using formulae it is im-
portant to remember the standard
units of the various components and
where they differ from those used
in the formulae (such as capacitance
which is expresed in Farads (F)
whilst we work in microfarads which
are F x 10—,

POWER SUPPLY RAILS

A useful starting point is to set
a suitable voltage for the power
supply rails since this will dictate
a number of the resistor values.

When working with time delay or
oscillator circuits and some other
types of circuits the formulae will
require you to select two or more
component values (usually a resis
tance and a capacitance). When
faced with this dilemma it is best
to start by selecting an. economic
value for the capacitor and then
_applying the formulae to set the
resistor values.

Some new circuit designers may
become alarmed when they find that
the calculated values for resistors
are not readily available. This is
because resistors are manufactured
only in a range of standard values.
For most purposes the actual value
of the resistance is not over critical
and there will be one of the stan-
dard values within 10 per cent of
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the required value which will be
adequate.

In the event of your having to
substitute a different value it will
be necessary to consider the effect
of increasing or decreasing the value
on the action of the circuit and to
choose the correct .course.

FIXED AND VARIABLE
RESISTORS

If the value of the resistance is
critical the problem can be over-
come by using one or two fixed
value resistors in series with a suit-
able variable resistor. The values
should be chosen so that the total
resistance can be adjusted over a
range between about 90 per cent
and 110 per cent of the calculated
value. The variable resistor can then
be adjusted when testing out to give
the required effect.

This will generally allow for vari-
ations in component values including
those of associated components such
as capacitors which can vary as
much as 50 per cent to 200 per
cent of the stated value.

Once the design has been com-
pleted and the component values
calculated the whole lot should be
checked over to make sure that
there are no omissions. It is particu-
larly important to check that all the
pins of any integrated circuits used
are connected to the correct points
in the circuit including connecting
any unused inputs of logic circuits
to the correct power rail.

PROTOTYPE CONSTRUCTION

The circuit should be tested out
on a prototype board to check that
it functions as you intended that it
should. If any problems arise it is
easy to alter the design by chang-
ing the connections or component

values on the prototype board, but .

this will not be so easy when the
circuit is made up in a more per-
manent form.

How you need to approach the
final construction of your project
will depend on the nature of your
circuit. and how it is to be housed.
If your circuit consists of solely
panel mounted components linked
together with wires, then the most
convenient method of construction is

to simply mount the components on
the panel in the appropriate places
and link them together with wires.

It will be a great help when test-
ing out the system if the wiring is
done with wires of different colours.
If the wiring is laid out with care
taking the trouble to group the
cables together, except where this
might cause hum or other inter-
ference, they can be laced together
neatly after the unit has been tested.

P.C.B. OR STRIPBOARD

If your circuit incorporates a
number of small components, these
can be mounted either on a printed
circuit board or on stripboard. In
general the more simple types of
project lend themselves to being
constructed on stripboard whilst the
more complex circuits are best made
up onto printed circuit boards, pro-
viding that you have access to the
necessary materials and tools.

If either of these two methods of
construction is used, it will be neces-
sary to literally sit down with pencil
and paper to work out how to
arrange the components and con-
nections on the boards. If you can
obtain a supply of one-tenth inch
graph paper this will be a great
help since most components are con-
structed to fit on such a matrix.

Once the p.c.b. design has been
finished it can be transferred to the
board and the board etched and
drilled as normal. After preparation
the board can have the components
inserted starting with the smallest
components.

MOUNTING COMPONENTS

At this stage all the integrated
circuits should be catered for by
providing sockets into which the i.c.s

will be inserted later. This will
greatly ease any subsequent fault
finding.

Care must be taken to ensure that
all polarity sensitive components- are
correctly oriented since some spec-
tacular faults, such as capacitors
exploding, can occur if errors are
made in the polarity.

It is also important to.ensure that
the soldered joints are all correctly
made without their failing to make
contact or shorting out adjacent
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tracks. The most common reasons
for projects failing to work are
associated with poor soldering.

If the circuit uses a mains driven
power supply, it is advisable to
check that it is in fact producing
the correct output voltage before
connecting it to the rest of the cir-
cuit. After giving the board a final
check over, with the aid of a magni-
fying glass if necessary, the integra-
ted circuits can be inserted and the
unit switched on.

TESTING AND FAULT FINDING

Fault finding is a skill that is
improved by practice but there are
certain approaches which are valid
for most types of project.

If, on switching on, the unit is
completely dead it is advisable to
check that the required voltage is
available across the power supply
connections. If this voltage is not
present when the power supply is
connected to the unit but is pro-
duced by the power supply when
disconnected then the fault is likely
to be caused by a short circuit
occurring across the power rails. This
might be a faulty connection, faulty
component or incorrectly polarised
component.

If the correct voltage occurs at
the power supply rails, it will be
necessary to work steadily through
the circuit, preferably from the in-
put to the output, checking with
suitable test instruments to see where
the circuitry fails to work as it
should. This process is aided by fitting
the i.c.s into sockets since they can
easily be removed and replaced as
the testing proceeds.

When the point at which the cir-
cuit fails to work is detected it is
necessary to think carefully as to
what might cause the symptoms to
appear.

Before looking for more complex
causes it is worthwhile giving the
board a close inspection, with the
aid of a magnifying glass, to check
for board faults such as broken or
short circuited tracks. If short cir-
cuits are found these can be cut out
with a modelling knife. Broken
tracks can be repaired by soldering
wire connections across the breaks
and incorrect tracks cam be cut off
and the correct connections made
with insulated wire soldered to the
ends of the tracks.

PACKAGING THE PROJECT

Whilst a beautifully presented but
non-working project will not impress
an examiner a well presented and
correctly functioning unit is bound
to impress. It will also be less likely
to fail at a critical time than the
ball of string assembly that is some-
times presented to examiners.

Ideally your project should look
like the sort of thing that you could
buy in a shop. Although you are
probably not going to be able to
produce a specially moulded case
just for your project, there is no
reason why it cannot be mounted
either in one of the cases which can
be bought from electronics shops or
in a good home made case.

Lettering can be applied to the
case by wusing rub-down lettering
protected by several layers of spray-
on clear lacquer.

WRITING THE REPORT

If your project is for an examina-
tion, it will be necessary to write
a comprehensive report describing
the design and the construction. This
report will be used by the examiner
as part of the marking operation
and is also used at later stages of
the process to check that the marks
given by all examiners are consistent.

For this reason the report must
give details of all the stages of the
project. You must include your speci-
fication, details of the alternative
solutions considered, details of how
the unit was constructed and tested.
You will need to be honest about
any faults you found since the
examiner will expect that you will
have had to spend some time find-
ing faults.

If you were lucky enough not to
have had any problems when testing
out the unit you must say so since
this omission could lose you marks.

You must also include a complete
circuit diagram and a detailed de-
scription of how it works. Here you
would be well advised to read the
appropriate sections of any of the
projects described in this magazine
to see the right approach.

You should also include photo-
graphs of your project which should
be as clear as possible. It is well
worth taking the trouble to present
both your project and the report as
neatly and professionally as possible
since this shows that you are proud
of what you have achieved.

DEMONSTRATING

The final hurdle is that you will
be expected to give the examiner,
who will probably be a teacher of
some sort, a demonstration of your
project. You need not fear this part
of the process since the examiner
will almost certainly be a fellow
enthusiast and he or she will cer-
tainly be interested to hear what
you have to say about YOUR IN-
VENTION. You should actually enjoy
telling about your work and showing
someone else how it works. i

The photos show a pupil of the authors
working on her project.
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Susan Whitley of Finningiey checks out
her prototype Guitar Tuning Aid.

Testing the “breadboard’ circuit prior to
designing a printed circuit board.

g

)

r

Applying “rub-down' lettering to case.

The completed tuning aid which won
Susan the individual project prize in the
Yorkshire Regional Final of the '‘Young
Engineer for Britain 1981".




Advertorial

I've always had an aversion to
"advertorial”’. That's an article which is
sponsored by a manufacturer or retailer
for advertising purposes.

Sometimes advertorial is blatant; a page
of puff for a new product dressed up to
look like an independent appraisal. The
manufacturer pays for the page to be
published and the magazine preserves its
integrity by publishing a note at the top
which identifies the page as advertising.
A more subtle kind of advertorial is a puff
article on a firm and its products which a
journalist manages to sell to a magazine
as editorial copy.

Some Japanese firms have been very
successful at this. They take a tame
journalist with good connections in Fleet
Street to Japan, show him (seldom her)
all kinds of exciting new gadgets and
impressive factories, provide extravagant
entertainment and then wait confidently
for a predictably sycophantic piece to
appear in print.

In this respect the European electronics
press is often a bit of a disappointment to
the Japanese. They are duly impressed
by what they are shown, because it's
always truly impressive, but have a nasty
habit of asking awkward questions and
writing objectively. That's why some
Japanese firms don't waste their time
on the European electronics pressl

Booklets

For obvious reasons, advertorial
material often isn't worth reading. This
is why many journalists won't write it.
Perhaps this is also why there has heen
a trend over recent years towards a new
kind of advertorial, that isn't really adver-
torial at all.- It's a free booklet, that's
sponsored by an advertiser.

The booklet contains hard technical
facts written subjectively, with advertising
puff for the sponsoring firm kept clearly
separate. As publications of this type are
free, and contain useful information, they
can be well worth watching out for when
you visit exhibitions or specialist shops.

Watch out, for instance, for the Senn-
heiser brochures. These contain much
more than a list of Sennheiser micro-
phones and headphones; they also
contain some very useful general informa-
tion on microphone and headphone
technology. Kef, one of the most success-
ful British loudspeaker manufacturers,
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produces a series of technical bulletins,
called Kef Topics. You can learn a great
deal about loudspeaker technology from
these.

The tape manufacturer, 3M, has pro-
duced some good information sheets,
called Pulse, on audio and video tape
technology. British Telecom have some
useful publications on a wide range of
telecommunication topics.

Bang and Olufsen in Denmark has
published a series of White Papers on
tape and gramophone design philosophy
and technology. Although the emphasis
is heavily on B and O products, there is

still @ good deal of background informa-
tion to be gleaned.

The First

One of the first firms to put out a
booklet of general information on the
whole topic of hi fi, with the company's
products referred to only as specific
examples, was Pioneer of Japan. It's
nearly ten years now since the Pioneer
HiFi Handbook “an introduction to the
terms and technology of serious sound
reproduction’ was published.

Although it contained silly errors (like
a discussion of tuner specifications under
the heading for turntables) it was a brave
effort, and good for the company's image.
Unfortunately | haven't heard a squeek
from Pioneer for nearly two years now.

Almost the same fate has befallen
another Japanese company, Teac. Five
years ago Teac published two very good
free booklets. These explained the tech-
nology and techniques of multi-track
recording, with special reference to their
home four- or eight-track systems.

But Teac has also been hiding its light
under a bushel recently. In fact domestic
Teac multitrack recording equipment is
now being seriously challenged by
Fostex, a new Japanese firm started by
ex-Teac engineers.

Fostex multi-track equipment is handled
in Britain by Turnkey, of New Barnet,
Herts. The Turnkey mail order catalogue
advertises a whole range of electronic
gadgetry, and has a lot of useful technical
information in lay terms, for instance on
cables, noise gates, signal processing and
special effects like echo.

mmmsmmmmmm 7he Microcomputer Boom sy

The Laskys ‘“‘Buyers Guide” contains a
very good description by Guy Kewney of
how the home microcomputer boom got
underway. It’s something I’ve watched with
jaundiced interest, because it’s exactly like
the hi fi boom of a decade ago, and the
video boom which began in the late 70’s
and is still continuing.

In each case the people selling high tech-
nology equipment often know as little about
it as the first time buyer. Their only advan-
tage over the customer is a vocabulary of
_buzz words that cow the unfortunate new-

- comer into puzzled submission.

There are, of course, some genuinely
knowledgeable dealers who really know
their subject..But often they can’t express
themselves in plain English.

Computer Hobbyists

The computer market is still booming and
buoyant because there are still enough
latent hobbyists around to support sales of
“Heath Robinson™ hardware, with instruc-
tion manuals which are as thick as an
encyclopaedia and as readable as a tele-
phone directory. But both here and in
America there is a largely untapped
reservoir of people who have_neither the
time nor the inclination to start another
hobby, especially a hobby as demanding as
computer technology.

What I, and many other people want, is
a memory bank and word processing
system, that will make my business life
easier. Unfortunately, it’s taking a very long
time for this message to get through to the

people who are making and selling compu-
ter systems.

Frightening Choice

I know ot a weekly magazine in London
which recently asked a string of large, and
small, computer firms to tender for the
supply of a word processing and data
storage system for the magazine office. The
ignorance and incompetence of many of the
firms was frightening. Some of them didn’t
even know enough about their product to
be able to put in a coherent tender.

An American journalist told me how he’d
been sold a word processor, and immedi-
ately been confronted with an utterly in-
comprehensible manual. 1 know of two
British journalists who have bought expen-
sive microcomputer systems, but not found
the time to learn how to program them.

Even if a businessman gets a sound
system, and a manual clear enough to let
him get it working, there’s still the problem
of getting the system to do exactly the job
it was bought for.

A businessman with no knowledge of
computer programs will be completely
stymied. As sure as night follows day, some-
one then says it’s the wrong system for the
job and the only solution is to start again!

No wonder so many small businesses are
doing as I am now doing, and that’s hanging
on until the computer market has shaken
down. I’m waiting until it’s as easy to buy,
use and maintain a computer system as it is
to buy, use and maintain any other elec-
tronic leisure or labour-saving device.
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Taking out a subscription for Everyday Electronics

is the easiest and most convenient way of under-
standing tomorrow’s world today. Regular features
include easy-to-build projects for use in and around )
the home plus ideas for leisure...photography, NOW!
games, motofi)nsf music and many more. 4 - SAVE MONEY...ORDER
Everyday Electronics is your introduction to a
most stimulating hobby, so complete the form below
today, and prepare to meet the challenge of

tomorrow’s technology.
[~ SUBSCRIPTION ORDERFORM

I UK —£1260— £9.60 I
OVERSEAS —£13:60— £10.60
I Please register my subscription for one year for which | enclose I

cheque/postal order value
| made payable to IPC Magazines Ltd.

I Name___
Address

|
| ' —

‘ Send to: IPC Magazines Ltd, Room 2816, King’s Reach Tower,
Stamford Street, London SE1 9LS

&

AT YOUR NEWSAGENT
OR DIRECT

AUTUMN ’'82 WR&E
@ MORE PAGES
@ MORE COMPONENTS SEMICONDUCTORS

MORE TOOLS
= @ MORE INFO

@ MORE TEST GEAR

. : | @ MORE INNOVATION
@® MORE DISCOUNT . WITH A TELEPHONE

VOUCHERS (3x£1) ; ACCESSIBLE COMPUTER

ORDERING FACILITY
©® MORE BOOKS

Now 128 pages of
components, modules, sub
assemblies from the leading
exponent of components.
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RADIO WORLD

Racalex 82

Radio communications equipments are
tending to become ever more complex
and more dependent upon advanced
technology. The recent exhibition and
symposium of the Racal Group of com-
panies underlined this with its impressive
assortment of military communications
systems and those appendices that
threaten to become ever more important.

This includes ECM or electronic counter
measures which basically means jamming
enemy systems, ECCM or electronic
counter-counter measures which involves
making your system able to defeat the
enemy's- ECM; and ESM or electronic
support measures than can include the
most sophisticated technlques for sur-
veillance, analysis of incoming signals
and much else besides.

The search to make communications
reliable and secure while denying such
facilities to the enemy is reflected in the
emphasis placed on digital encryption of
speech and telegraph traffic. A further aim
is often to conceal the very existence of
radio traffic—a classic form of cryptogra-
phy or more correctly ''steganography’.

One approach to this is the use of
frequency-hopping techniques in the
crowded h.f. band using s.s.b. rather than
f.m. type signals. It is then very difficult
indeed to detect the signals even with a
spectrum analyser. R

Yet Racalex 82 provided evidence that
the oldest mode of radio communication,
manual morse transmission, still has a
valuable role. Racal for instance were
showing a new morse code training
system for classroom use—but it was
talking to Lady Virginia Fiennes that
provided the most convincing proof.

Transglobe communications

Lady Virginia Fiennes was the base
radio operator for the three-year Trans-
globe expedition during which herhusband,
Sir Ralph Fiennes, and co-explorer
Charles Burton successfully completed
the first ever circumnavigation of the
globe following mostly the Greenwich
Meridian and travelling via both South and
North Poles.

When the party sailed from Greenwich
in September 1979 they carried some
£200,000 of modern radio equipment
loaned by Racal Electronics. As com-
munications chief, Lady Fiennes, had two
main radio tasks. To keep in touch from
a series of base camps, including eight
lonely months in a reinforced cardboard
hut in the Arctic, with the explorers. Also,
to keep in touch with Cove Radio at the
Royal Aircraft Establishment, Farn-
borough, Hampshire or the Portishead
Radio long-distance coast station.

Using 400-watt and tkW h.f. single-side
equipment she usually spoke directly to
the high-power UK stations. But in the
extremely difficult radio propagation con-
ditions for which the Arctic and Antarctic
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are noted (including severe polar cap
absorption and multipath conditions that
make even strong signals difficult to copy)
the links with the explorers, who were
using man-pack type equipment, was often
a matter of finding that slow morse will get
through when other modes find the going
altogether too tough.

Portable power

With portable equipment the main
problem, particularly in extremely cold
climates, tends to be keeping the batteries
charged and in good shape. While
petrol-electric generators can be carried
In vehicles, for truly portable operation it
comes down to a question of batteries
andfor hand generators—and neither of
these sources of power are exactly
lightweight. There is increasing interest
in high-energy lithium batteries for such
applications.

Unique experience

| asked Lady Fiennes whether she was
writing a detailed account of the Trans-
globe radio communications. She ad-
mitted that she had been asked to do this
but seemed rather diffident in that her
experiences as a radio operator did not
mean that she regarded herself as a
communications expert.

Personally, | hope she is persuaded to
provide us all with a detailed account of
this unique experience. Radio operators
often provide a more valuable report of the
problems—and suggestions on how they

mmmmm Top speed

In the January 1982 Radio World
I referred to the claim in the
“Guiness Book of World Records”
that the highest known speed of
sending on a purely manual morse
key was the 35 words per minute
(w.p.m.) clocked up by Harry Tur-
ner, WIYZE in 1942, This has re-
sulted in a most interesting letter
from Tom Laidler of Glandore,
South Australia, who has been
VK5TL since 1937 and who was
trained as a Post Office telegraph
operator in 1918 by a Mr. Thomas
Morris.

Although no written records exist,
Mr. Morris once told Tom Laidler
that he had been ‘able to get his
sending up to 39 w.p.m. and “that
it took a lot of hard practice to
get the extra five characters in to
make it 40 w.p.m.” The date when
this happened is unknown but the
claim rings true as many Post Office
operators reached high speeds in the

can be overcome—than the engineers and
the radio propagation experts who so
often wish to justify their designs.

| recall, some 35 years ago, reading a
long typescript report of the radio com-
munications of the original Kon-Tiki
expedition. The operator was a former
Norwegian Resistance clandestine oper-
ator and the most successful equipment
carried on the raft proved to be the war-
time ''B2" suitcase set.

Unfortunately, so far as | know, this
report was never published, presumably
because publishers felt there was little
demand for such semi-technical infor-
mation. Yet it was a fascinating account
of the practical problems of communicat-
ing from a small balsa-wood raft in the
middle of the Pacific Ocean.

Exit v.h.f. television?

The interim report of the Merriman
Committee recommends that the British
405-line v.h.f. television on Bands | and |l
should end in 1984 rather than 1986 and
that no further television broadcasting
should be permitted on these bands.

While this recommendation will not
surprise many people it does seem re-
markable that only in the UK will viewers
lose what are in every other country the
prime television bands. It would have been
very much easier and cheaper to have put
new 625-line channels on v.h.f. than to
develop cable or direct satellite broad-
casting.

In the end it is the viewer who pays.

days before the development of the
teleprinter.

Still an active morse enthusiast at
the age of 78 years, Tom wuses a
home-built key he made in 1938
based on the wooden patterns for a
standard Post Office type key, but
for which he then had several bits
cast in a brass foundry. He also
owns one of the rare ‘‘three paddle
Automorse” key designed by a Mr.
N. P. 0. Thomas, also of the Aus-
tralian Post Office, about 1922 that
makes both dots and dashes auto-
matically.

In the years before the develop-
ment of electronic keyers some ex-
tremely ingenious mechanical keys
were developed and marketed in a
number of countries. The automorse
key was sold for £5 which at the
time was more than a week’s pay
for a telegraphist. Even today, as
my earlier story shows, manual
morse is far from obsolete.
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Electronic Car Security System

® Arms doors. boot. bonnet and has security loop to protect
fog/spot lamps, radio/tape. CB equipment

® Programmable personal code entry system

® Armed and disarmed from outside vehicle using a special
magnetic key fob against a windscreen sensor pad adhered to
the inside of the screen @ Fits all 12V neg earth vehicles

® Over 250 components to assemble

BRANDLEADING ELECTRONICS
NOW AVAILABLE IN KIT FORM

VOYAGER car Drive Computer

® A most sophisticated accessory. ® Utilises a single chip mask
programmed microprocessor incorporating a unique programme
designed by EDA Sparkrite Ltd. ® Affords 12 functions centred
on Fuel, Speed. Distance and Time. ® Visual and Audible alarms
warning of Excess Speed, Frost/Ice, Lights-left-on. ® Facility to
operate LOG and TRIP functions independemlr or synchronously.
® Large 10mm high 400ft-L fluorescent display with auto
intensity. ® Unique speed and fuel transducers giving a
programmed accuracy of + or —1%. @ Large LOG & TRIP
memories. 2,000 miles. 180 gallons. 100 hours. @ Full Imperial
and Metric calibrations. ® Over 300 components fo assemble

A real challenge for the electronics enthusiast!

$X1000

Electronic Ignition
@ Inductive Discharge
® Extended coil energy

storage circuit
@ Contact breaker driven
® Three position changeover switch
® Over 65 components to assemble
@ Patented clip-to-coil fitting
@ Fits all 12v neg. earth vehicles

$X2000

Electronic Ignition
® The brandleading system
on the market today
® Unique Reactive Discharge
® Combined Inductive and
Capacitive Discharge
©® Contact breaker driven
@ Three position changeover switch
® Over 130 components to assemble
@ Patented clip-to-coil fitting
@ Fits all 12v neg. earth vehicles

TX1002

Electronic Ignition

® Contactless or contact triggered

® Extended coil energy storage circuit
@ Inductive Discharge @ Three position
changeover switch @ Distributor
triggerhead adaptors included @ Die cast
weatherproof case @ Clip-to-coil orremote
mounting facility @ Fits majority of 4 & 6cyl.
12V. neg. earth vehicles ® Over 145
components to assemble.

TX2002

Electronic Ignition

@ The ultimate system ® Switchable
contactless. ® Three position switch with
Auxiliary back-up inductive circuit.
® Reactive Discharge. Combined capacitive
and inductive. ® Extended coil energy storage
circuit. ® Magnetic contactless distributor trigger-
head. ® Distrigutor triggerhead adaptors included
® Can also be triggered by existing contact breakers.
® Die cast waterproof case with clip-to-coit fitting @ Fits
majority of 4 and 6 cylinder 12v neg. earth vehicles.
® Over 150 components to assemble

ANl SPARKRITE products and designs are fully covered by one or more Worid Patents

SPECIAL OFFER

“FREE” MAGIDICE KIT WITH
ALL ORDERS OVER £45-00

SPARKRITE 82 Bath Street, Walsall, West Midlands, WS1 3DE England

MAGIDICE

Electronic Dice

@ Not an autc item but great fun
tor the family

® Total random selection

® Triggered by waving of hand
over dice

® Bieeps and flashes during a 4 second
tumble sequence

® Throw displayed for 10 seconds

® Auto display of last throw 1 second in S

® Muting and Off switch on base

® Hours of continuous use from PP 7 battery

® Over 100 components to assemble

| ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR

KIT REF

| T NAME
KIT ADDRESS

Sx 1000 | £12.95
l sx 2000 | £19.95

TX 1002 £22.95
I TX 2002 | £32.95

AT 80 £32.95 €

VOYAGER | £64.95 CHEQUE NO

l MAGIDICE] £9.95

PRICES INC. VAT.POSTAGE & PACKING

R

T R = I e TR - e

PHONE YOURORDERWITHACCESS/BARCLAYCARD
SEND ONLY SAE IF BROCHURE IS REQUIRED
"R D N N B I IS S D N T e Ee

AP CUT OUT THE COUPON NOW!

(s Lrd



ANNOUNCING THE NEW MAIL ORDER DIVISION OF THE GRENSON GROUP.

VAST STOCKS AND COMPUTER CONTROLLED OPERATION HAVE ASSURED
VERY COMPETITIVE PRICES. SEE FOR YOURSELF!

BENCH POWER SUPPLIES.
As featured in Feb 82 ‘Practical Electronics’.
KIT

1l

BUILT
Unit (BPU1) £35 £59
P +P £ 335 £ 335
VAT £ 575 £ 935

Triple output unit (1 + 15V and +6V) available shortly. ,
The Grenson Group have over twenty years experience designing power
supplies. Contact us now and we will try to solve your problem.

LARGE ELECTROLYTICS.
Sprague/General Electric made — computer grade — ideal for power supplies —
ONLY £2.50 EACHI
185,000 @15V. 300,000 @ 7V. 120,000 @15V. 100,000 @ 30V.
71,000 @40V. 60,000 @40V. 9,000 @50V.

SMALL ALUMINIUM ELECTROLYTICS.

Axial Leads Radial Leads

ufF V  Price uF V  Price uF V  Price uF V  Price
1000 6.315p 470 16 15p 470 16 15p 47 50 10p
22 10 05p 47 25 05p 1000 25 25p 47 63 O05p
100 10 05p 330 25 15p 220 40 25p 100 63 15p
22 16 05p 680 25 25p 470 40 25p 220 63 20p

OLD TIMERS SECTION.

0C44 70p OC45 37p OC71 34p 0OC70 36p 0OC42 70p
0C35 90p OC25 75p OC16 200p OC170 44p OC22  150p
25024 200p OC139 70p OC140  75p 25307  85p 2STO1  80p
oCs4 25p 0OCa1 60p 25301  80p OC76 40p OC73 40p
ocs3 40p OA5 10p OA7 15p OAI10 15p 0A47 10p

MIXED BAGS.
s e

Capacitors — 30 assorted values only £1.00!
Transistors — 20 small signal plastic — § n.p.n. =} p.n.p. only £1.50,
Lists available on request.

e
RESISTORS. (—]
®

We have, amongst others, the following resistors in stock:—
Over 1} million § watt carbon film.
Over } million } watt metal oxide.
Over } million wirewound.
Further stock listed in our free catalogue.
Typical Prices

19 10-99 100+
1 watt carbon 2p 1ip 1p
3 watt metal oxide 6p 4p 3p
6 watt wirewound 25p 15p 12p

SERIES 74 I.C.'s.

Comprehensive stocks, competitively priced. Simple gates from only 10p.
See our free catalogue for details.
I.C. SOCKETS.

14 way — 10p. 46 way — could be broken to make smaller strips —25p. 16 way —
gold pins ~ 20p.
TRANSISTORS.
AC107 30p BC149 7p BC212L  9p BC337  13p BF198 13p
AC126  30p BC159 12p BC213L  9p BC558  14p BF199 15p
AC188  27p BC171  10p BC237 12p BF115  29p BFR40  20p
ACY17 66p BC173  10p BC308  13p BF194  13p BFX29  25p
ACY19  65p BC212 9p BC327 18p BF197  13p BFYS0  60p

2N706 15p 2N2222A 20p 2N3705 10p 2N4061  10p
.2N1131  20p 2N2369A 15p 2N3711 10p 2N5172 15p
2N1132  20p 2N3702 10p 2N3%04 15p 2N5179 30p

VOLTAGE REGULATORS AND P.S.U. COMPONENTS.

+ 5V 1AT0220 S50p  +12V 05AT0220 S50p  +15V 1A T0220 S0p
+ BV15ATO3 150p +12V05AT03  90p  +15V 0.5A T03 %0p
-5V 1AT0220 S0p +12V15AT03 150p -15V 1A 70220 50p
- 5V1.5AT03 200p —12V 1AT0220 50p —18v 1A T0220 50p
+ 6V0.5AT0220 S0p —12V15AT03 2.00p —24V 1A T0220 80p

2N3055 36p, 2N4347 (120V) 1.50p, 2N6258 (250W) 1.80p, 400mW Zeners 5p, 723 30p.
* SPECIAL OFFER « % SPECIAL OFFER % % SPECIAL OFFER %

For every order received in December 1982 of a value greater than £10.00, a
free bag of assorted components worth at least £2.00 will be sent with the order.

Please allow 21 days for delivery.

.- - -o

Dept. [B1}, High March, Daventry, Northants NN11 4HQ.
Tel: 03272 5523 Telex: 311245 GRENEL G.

Please add 50p per order postage and packirlF plus 15% VAT on total. No VAT on
overseas orders, postage at cost. Cheques an

postal orders made payable to Emos
Limited. Send large SAE for comprehensive
catalogue.
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BAKER £69
50 WATT Porte2 | o g
AMPLIFIER e

Superfor quality ideal for ilulls/PA systeis. Disco's and
Groups. Two inputs with Mixer Volume Controls. Master Buss,
Treble and Guin Controls, 50 watts RMB. Three loudspeaker
outlets 4, 8, 16 ohin, AC 240V (120V available).

BAKER 150 Watt AMPLIFIER 4 Inputs £89

Mono Slave 150W £75. post £2 Stereo Slave £125. post £2

DRILL SPEED CONTROLLER LIGHT DIMMER KIT.
Easy to build kit. Controls up to 480 watts AC malna. £3
DELUXE MODEL Ready Bullt. 800 watts. £5

STEREO PRE-AMP KIT. All parts to build this pre-amp.
8 Inputs for high, medlum or low gain per channel, with
volume control and P.C. Board. Can be ganged to mske
multl-way stereo mixers. £2-85

SOUND TO LIGHT CONTROL KIT MK li

Complete kit of parts, printed circuit., Mains transformer.
3 channels. Up to 1,000 watts each. Will operate from 200MV
to 100 watts signal source. Suitable for home Hi-Fi 219
and all Disco Amplifiers. Less cabinet £15-00. Post 86p
OR COMPLETE READY BUILT IN CABINET £27

200 Watt Rear Reflecting White Light Bulbe, Ideal for Disco
Lights. Edison 8crew 75p each or 6 for £4 or 12 for £7-50,

MAINS TRANSFORMERS Primary 240V A.C, POST
250-0-250V 80mA. 6-3V 3-5A.6-3V1A........25-00 £2

350-0-350V 260mA. 6-3V 6Amp C.T. .. 29
220V 25mia. 6V 1A £2. 220V 45ma. 6V 2 iy
250V 60ma 6-3V 2A £1

£

General purpose tapped outputs voitages avallable.
2amp 3, 4,5,86,8,9,10,12, 15,18, 25 and 30V....£6-00 £2
1amp 6, 8, 10, 12, 18, 18, 20, 24, 30, 36, 40, 48,60 28-00 £3
2 amp 8, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £10-50 28
3amp 8§, 8,10, 12, 18, 18, 20, 24, 30, 38, 40, 48, 60 £12-50 £8
5 amp 8, 8,10, 12, 16, 18, 20, 24, 30, 36, 40, 48,60 £16-00 28
5-8-10-16V 4a ...£2-50 B80p 12-0-12V 2a ...... 23-50 81

15-0-15V 2a 2378 B
20V 1a ... £3-00 81
20V 3a ..
20-0-20V 1a ......% a1
20-40-60V 1 ...24:00 22
25-0-25V 2a ......4&:
28V 1a Twice

12V 100ma 30V 1§a ... 21
12V 750ma 30V Ba ... £2
12V 3a . 34-0-34V 6a . ... £2

12V 2a ... -00 ]
TOROIDAL 30V 4 Amp +20-0-20V § Amp £10-00 £2
CHARGER TRANSFORMERS RECTIFIERS

6-12V 3a ... g -1

6-12V 4 ...

B.CS. LOW VOLTAGE STABILISED 3 o

3 ohm. 6 x 4in., 5ln., 7 x 4in. £2-50. 8 x &in. 6}in. £3-00.
8in. £4-50, 10in. £5-00. 8 ohm. 2. 2;. 24in. £2-00.

8in., 5 x 3in., 5ln. £2-50. 8in. £4-50. 10in. £5-00. 12in. £6-00.
16 ohm. 3¢In. 6 x 4In. Bin. £2-50.8in. £4-50. 10 x 6in. 24-00.
250hm. 3}in. 35 ohm. 3in. £2-50. Many others in stock.
Speaker Covering Material 8amples 81p. stamps.

POWER PACK KITS 90-100 mA Post 75p

All parts and instructions with Zener diode printed clreult,
rectifiers and double wound mains transformer input 200-240
».c. Output voltages available 8 or 7-5 or 9 or 12V d.c. up to
100mA. Btate voltage.

PP BATTERY ELIMINATOR. BRITISH MADE £4.50
Mains Transformer Rectifier 9 volt 400ma. Post 75p

stablllsed , with overload cutout. Plastic case size 5 x 8§ x 2.
Suitable Radlo/Cassettes. Fully Isolated and 8moothed.
DELUXE 8witched Model 3-6-74-9V 400ma. £7- 50, poat £1

THE "INSTANT” BULK TAPE ERASER
Suitable for cassettes and all slzes of tape reels.
A.C. mains 200/240V. £9.50 Post
Ideal all Computer, 95p
Tapes, Disca, Cassettes.

HEAD DEMAGNETISER PROBE £5-00.

A.C. ELECTRIC MOTORS POST 85p.
2 Pole, 240V, 0:2 Amp. Spindle—
1:43 x 0-212in. £1-75. 2 Pole,
240V, 0-15 Amp Double spindle—
1-76 x 0-16in. Each £1. 2 Pole,
120V, -5 Amp 8pindle—0:76 x
0-2in. Two In serles — 240V. 50p
each. Brush Motor. From a Food
Mixer 240V, -3 Amp High 8peed
and Powerful Spindle—0-5

0:25In. £2-95. Good Selectlon.

| B.8.R. Motors £4. Garrard Mutors £5.

ALUMINIUM CHASSIS 18 s.w.g. Undrilled, 4 sides, riveted
corners: 6 4 X 24in. £1-45; 8 x 6 x 2}in. £1-80; 10 x 7 x 2§In.
£2:30; 14 x 9 x 2}in. £3-00; 16 x 6 X 2§in, £2-90; 12 x 3 x 2}in.
£1-80; 12 x 8 x 2}In. £2-60; 16 % 10 x 2}in. £3-20.

ALI ANGLE BRACKET 6 x 1 x }in. 25p.

ALUMINIUM PANELS 18 s.w.g. 12x12in. £1-50; 14 x8in.
£1-45; 6 x 4in. 43p; 12 x 8in. £1-10; 10 x 7in. 96p; 8 x 6in. 72p.
14 x 3in. 72p; 12x 5in. 72p; 168 x 10in. £1-68; 16 x 8in. £1-10;
ALUMINIUM BOXES. MANY OTHER SIZES IN 8TOCK.
4x2¢x2in. £1:00; 3x 2 x 1in. 80p; 6 x 4 x 2in. £1:60; 8x 68X
3in £2-50: 12 5 x 3in £2-76: 6 x 4 x 3in £1-80; 10x 7 x 3in £3.

HIGH YOLTAGE ELECTROLYTICS 382+432/350V ...... 50p
8/450V ....45p 50/480V . ... 86p 32+ 32/500V ...21-80

32/350V ....45p 220/450V .. ... 95p 32432+ 32/352V 7Bp
32/500V ...... 95p 8+16/450V  ..76p 16+432432/500V £2

PSR _PI84 QUALITY DECK. BELT DRIVE
£47

BSR HI-FI AUTOCHANGER

Stereo Ceramic Cartridge ‘ l 8
Piays 12In., 10in., or 7in.

records Auto or Manual.

Quality unit 240V AC POST
Size 13§ x 11jin. £2 oy
BSR 8ingle Piayer P204 cueing device, Ceramic £15 post £2

or with ADC. QLM 20/3 Magnetic cartridge. £20 post £2

VARIABLE BPEEDS, 12n Turntable with
Strobe Markings, Balanced Arm,

Magnetic  Cartridge. post £3

BSR P170 Bingle Player. 8lim arm. 240V. AC.
Ceramic cartridge. Cueing device. Auto stop. £20 vost &2

B.8.R. P232. Belt drive, magnetic cartridge,
snake arm, cueing device. 12 volt D.C. £24 post £2

B.8.R. Single Player. 9 volt D.C. motor, rim
drive, ceramic cartridge. ! £18 post €2

Radio Component Specialists
337, WHITEHORSE ROAD, CROYDON,

SURREY, U.K. TEL: 01-684 1665
Post 65p Minlmum. Callers Welcome. Closed Wed.
Same day despatch. Access-Barclay-Visa. Lists 31p.
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OQUAIRE

FOR
BEGINNERS

AVING studied the fixed value

resistor earlier this year, this
month’s Square One will take a look
at the variable resistor or potentio-
meter. The resistance value of a
variable resistor is measured in
ohms, but by means of rotating a
shaft or slot on the component, this
value can be varied between zero and
the predetermined maximum resis-
tance.

Potentiometers (or ‘“pots” as they
are sometimes known) are three ter-
minal devices, one terminal at each
end of the resistive track and a
thind terminal on the wiper. This is
the terminal that “wipes” along the
resistive track and so varies the
resistance at the wiper.

The circuit symbols are shown in
Fig. 1. There are two main types
of variable resistor, the control po-
tentiometer and the preset potentio-
meter and as ocan be seen, the
symbol differs for each in the way
the wiper is represented.

CONTROL POTENTIOMETERS

The control potentiometer is the
type used for volume controls on
amplifiers and in other situations
where frequent adjustment is re-
quired. The adjustments are made
by means of a knob attached to the
rotating shaft on the component,
anid the full range of adjustment is
made through three-quarters of a
turn of the shaft.

Also aviailable are dual ganged (or
tandem) potentiometers, this type
having two variable resistors mecha-
nically linked on one spindle. The
most obvious application for tandem
pots is controls for stereo equip-
ment, whereby both channels can be
simultaneously adjusted with one
control knob.

A further type of control potentio-
meter is the slide pot, where the
resistive track is produced length-
ways and the wiper “slides” along it
thus varying the resistance. These
are most commonly found on gra-
phic equalisers and mixer units and
are generally available as both
single or dual ganged types.

PRESET POTENTIOMETERS

The preset potentiometer is for
the situation where, once set, the
value will be left. They are not in-
tended for continuous adjustment.
The main use of the preset is there-
fore in the setting up and calibra-
tion of electronic equipment.

A whole range of types-and sizes
of preset are available, including
precision multiturn trimmers (trim-
mer being another mame for a pre-
set) which require anything up to
25 full rotations for the wiper to
go from one end of the resistive
track to the other, facilitating very
accurate settings.

Among the other types are skele-
ton presets of which there are two
sizes, miniature and standard, and
both of these can be supplied as
either horizontally mounted or verti-
cally mounted components. Almost
all preset resistors are intended for
direct mounting into a printed cir-
cuit board compared to the control
potentiometers which are designed

for mounting onto a front panel, by.

means of a threaded bush and nut.

Adjustment of preset potentio-
meters is usually by a screwdriver
slot although some types do have a
small integral knob which can also
double as an enclosure for the com-
ponent.

MATERIALS

A number of different materials
are used for the resistive tracks of
both types of potentiometer. Small
presets usually have a carbon or
cermet (a conductive plastic) resis-
tive track, the cermet type being of
higher quality and more durable.

WIPER WIPER
VR1 VR2 VR3 VR4

PRESET POTENTIO- CONTROL POTENTIO-]
METER (VR1) AND METER (VR3] AND

RESISTOR {(VR2) RESISTOR (VR4)

Fig. 1. Circuit symbols of variable resis-
tors. Note that where the wiper Is drawn
as a diagona| stroke through the symbol,
the component is a two terminal device
and adjustment simply varies the resis-
tance between the two terminals.

The multiturn trimmers are of a
wirewound construction as are the
higher power control potentiometers.

The dual ganged, slider and stan-
dard control potentiometers have
carbon tracks with the higher qua-
lity versions again having the cer-
met track.

Further to all the different types
of variable resistor so far discussed,
there is an additional two categories
into which they will all fall; that is
linear track or logarithmic tmack.
The linear type, abbreviated to lin,
has a varying resistance which re-
sponds linearly with the rotation of
the wiper and includes all wire-
wound and most carbon or cermet
potentiometers.

However, the logarithmic response,
abbreviated to log, has a larger pro-
portion of the resistance at one end
of the track, so rotation of the
wiper at this end of the track
causes a greater variation in resis-
tance than at the other end. Log
tracks are available on most carbon
control potentiometers.

A selection of variable resistors. Clockwise, from bottom left corner: a wirewound control
pot; a carbon control pot with integral switch; a dual ganged control pot; three different
sizes of control pot. In the foreground, a selection of preset potentiometers inciuding a
multi-turn in the bottom right, and finally a cermet control potentiometer.

®
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By Dave Barrington

Heating Controller

Now that the winter months and cold
weather are about to hitus, readers may be
interested in a new controller unit from
Vellerman (UK).

The Vellerman Heating Controller Kit,
K2583, is designed to control the tem-
peratures inside buildings enabling central
heating systems (oil, gas, electricity) to
work more economically and therefore
save energy.

The unit is claimed to replace conven-
tional thermometer units and provides
four programmes daily controlling the
temperature at any given period. These
programmes are totally independent and
therefore it is possible to select day and
night temperatures separately.

The digital display readout also func-
tions as a clock as well as a thermometer.
It is also possible to control the unit
manually without disturbing any of the
pre-selected programmes.

It is claimed that savings are obtained
by a more accurate measuring of time and
temperature and precise on and oft
switching, eliminating mechanical tol-
erances.

The K2583 Heating Controller is avail-
able in kit form for £75 plus VAT or as a
ready built and tested unit for £98-90.
More details and specification can be
obtained from Vellerman (UK) Ltd., Dept
EE, P.O. Box 30, St Leonards-on-Sea,
East Sussex Tl:l37 INL.

Combination Lock

Readers who are constructing the
Combination Lock, published in our
November issue, and looking for a
suitable latching mechanism for this
project may care to investigate the device
from TK Electronics.

This electrically operated latch mech-
anism, stock No. 701 150, is specified for
use on 12V a.c. However, we understand
that it will work reliably from a 9V d.c.
source. Also, it is claimed, it may be used
with any existing Yale or Chubb type lock,
replacing the catch or “"box'' that normally
mounts on the door frame.

A 20-page booklet on Remote Control
kits is also available from TK and con-
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tains circuits for remote switching of
lights, television and model control. The
booklet cost 30p plus a stamped addressed
envelope.

End of an Era

Finally, on a sad note before we discuss
the problems of component buying we
must report the demise of Home Radio.

With Sir Freddie Laker's Airways plum-
meting to earth with a loss of £230 million,
and now old history, it is unlikely that the
disappearance of Home Radio (Com-
ponents) Ltd., caused a tremor in the City.

Even so, it is sad to relate that a firm
that had been going for over thirty years,
and much appreciated by the amateur
constructor, has had to close. There may
not be a single answer as to the cause, but
rising costs and diminishing sales, the
result of the recession, were probably
major factors.

The Managing Director, Alan Sproxton,
said that in his opinion the enthusiasm
of the amateur constructor was as greatas
ever, with numbers still growing, but many
had not the money to spare for their
hobbies. He also said that at one time
Home Radio received large orders from
schools, colleges, and training centres,
but during recent years the orders had
dropped drastically.

Home Radio will chiefly be remembered
for the large well illustrated catalogue
which was produced at yearly intervals.
The first, printed in 1959, set a trend and
standards that have been copied ever
since.

On a personal note, | should like to
thank Alan Sproxton for all the help that
he has given whenever we have been
searching for elusive components. Read-
ers will never know the amount of research
and time Alan has spent on their behalf.
We hope, in fact we are sure, that Alan
will always make available to us his vast
knowledge of the components industry.

-
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The K2583 Heating Controller from Veller-
man.

CONSTRUCTIONAL PROJECTS

Security Vari-Light

Although identically rated components
are available for the Security Vari-Light,
they may not be compatible with the
printed circuit board and could cause
purchasing problems.

The mains relay RLA used in our model
is the Maplin 5A Mains Relay, stock No.
YX98G. If an alternative relay is used it
may prove necessary to connect it to the
logic board by means of suitably rated
flying leads. The coil resistance should
be about 100 ohms minimum.

The 9 to 12V reed relay RLB used in the
prototype was the Maplin FX51F. An

alternative is the Electrovalue encap-
sulated relay type LPS12, but this is not
pin-compatible.

Only one of the secondary windings of
the mains transformer are used, but a
transformer with a single secondary
winding could be substituted here.
Although the twin winding version is
rated at 9V 500mA, it is quite in order to
use a mains transformer with the second-
ary rated at 9V 250mA.

It should be pointed out that the twin
secondary winding version seems to be
a more popular item amongst our ad-
vertisers.

The mains transient suppressor, Z250D,
and the contact suppressor are available
from Maplin and should be ordered as:
HW13P (Mains Trans Supp) and YR90X
(R-C Network).

The R-C or 'snubber” network X1
consists of a resistor and capacitor con-
nected in series across the relay contacts
and is used as a contact interference
suppressor, when switching reactive
loads, for RLAT1.

The mains transient suppressor RV1
is used to dissipate any "spikes'* on the
power supply line when the peak level of
the mains is exceeded.

The suppressor components are not
absolutely necessary but, particularly in
view of the mains supply variations and
fluctuations in some areas, it is probably
wise to adhere to the design.

5 Volt Regulated Supply

The components list for the 5 VoIt
Regulated Supply calls for a LM341P5 5V
regulator. Any 5V 500mA positive regu-
lator may be used here, but check that the
pinning details are the same. The 78M05
regulator seems to be more readily
available from advertisers.

The transformer used in this power
supply can be practically any type rated
at 240V primary and 9V 500m A secondary.

The final choice and size of case will be
determined by the physical size of the
mains transformer used.

Car Indicator Alarm

The relay for the Car /ndicator Alarm
can be any 185 ohm coil type with at least
one set of normally closed contacts. In
fact, any relay with a coil resistance down
to about 110 ohms, with suitable contacts,
may be used.

Electronic V/I Meter

A suitable meter for the Electronic V//
Meter is available from Ambit, Electro-
value, Greenweld or Magenta Electronics.

Extra Ram

The 6116, 2K x 8.bit RAM, called for in
the Extra Ram for the Sinclair ZX81 project
should be readily available from most
semiconductor suppliers, but in case of
difficulty it is listed by Ambit and Crickle-
wood Electronics.

This article is a modification to the 2K
Ram Pack published in our April 1982
issue. The printed circuit board for the
original design is available from -Proto
Design, Dept EE, 14 Downham Road,
Ramsden Heath, Billericay, Essex CM11
1PU, price £2-21 (including VAT and p/p).

Velocity Measurer

The ultrasonic transducers for the
Velocity Measurer are sold in pairs and we
suggest readers purchase the type
terminated with pins rather than phono
sockets.
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Who but the people who made the micro possible
could help you understand it?

TheTexas Instruments
Electronic Library.

An in-depth series in understanding today’s world of electronics.

The Understanding Electronics Series was specially
deveietlioped and written to give you an in-depth knowledge of this
world.

Each book is comprehensive, yet easy to understand. As
informative for the electronics buff as for someone who's simply
interested in what's going on today.

Together the library will give you the most complete range
of titles available. Take advantage of our introductory offer
and choose the book, or books you want from the titles below.
You'll find whole new worlds of advanced technology unfolding
before you.

- Everything you've always wanted to know about:

1. Understanding Electronic Control of Energy Systems.
Ist edition. Ref. LCB 6642. Covers motor, generator, power distribution,

heating, air conditioning, internal combustion engine, solar and nuclear
systems. Softbound 272 pages. £3.95.

2. Understanding Electronic Security Systems.

Ist edition. Ref. LCB 7201 A complete guide covering the-basics of hard
wired, photosensitive, infrared, ultrasonic and microwave systems and their
use in different applications. Softbound 128 pages. £3.95.

3. Understanding Solid State Electronics.
3rd edition. Ref. LCC 336L The principles of solid state theory. It explains

electrical movement, with intermediate tuition on the applications of solid
state devices. Softbound 282 pages. £3.95.

4. Understanding Digital Electronics. ist edition. Ref. LCB 331L
Describes digital electronics in easy-to-follow stages. It covers the

main families of digital integrated circuits and data processing systems.
Softbound 260 pages. £3.95.

5. Understanding Microprocessors. Ist edition. Ref. LCB 4023.
An in-depth look at the magic of the solid state chip. What they are, what

they do. Applications of 8-bit and 16-bit microprocessors; and design
from idea to hardware. Softbound 288 pages. £3.95.
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6. Understanding Computer Science. st edition. Ref. LCB 5471
This book tells you in everyday English how today’s computer has
been developed, what goes on inside it, and how you tell it what to do.

Softbound 278 pages. £3.95.

7. Understanding Communications Systems.
Ist edition. Ref. LCB 4521 An overview of all types of electronic communi-
cations systems. Softbound 282 pages. £3.95.

8. Understanding Calculator Maths. ist edition. Ref. LCB 3321
Brings together the basic information —formulae, facts, and mathematical
tools—you need to “unlock” the real power of the hand-held calculator.

Softbound 230 pages. £3.95.

9. Understanding Optronics. Ist edition. Ref. LCB 5472.
Optronics is the application of light and electronics to perform a wide
range of useful tasks. From car headlights to missile guidance systems.

Softbound 270 pages. £3.95.

10. Understanding Automotive Electronics.

Ist edition. Ref. LCB 577L Learn how electronics is being applied to
automobiles. How the basic mechanical, electrical and electronic functions
and the new microprocessors and microcomputers are being applied in
innovative ways for vehicle drive train control, motion control and
instrumentation. Softbound 288 pages. £3.95.

How to order

Fill in the coupon below or if someone else has already used it, simply:
1. List reference numbers and quantities required.

2. Calculate total order value. Add £1.50 for postage and packing.

3. Send the list, plus your cheque payable to Texas Instruments Ltd,
PO Box 50, Market Harborough, Leicestershire.

Allow 30 days for delivery.

. —— — — — — — — — —

I To: Texas Instruments Limited, PO Box 50, Market Harborough, Leics.

Please send me the following publications:
l REFERENCE NO. QTY REFERENCE NO. QTY
1. 7
I (2. 8. ]
3. 9.
| 4. 10.
5. 3 | ==l
| & ——

I Free title choice: Understanding

I [ enclose a cheque for £

Name
| Company (if any)
I Address
Registered office: Texas Instruments Ltd, Manton Lane, Bedford MK41 7PA.
| Registered number: 574102 England. EFE1
o
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Pages Issue Pages Issue
1-72 January 433496 July
73-{44 February 497-552 August
145-216 March 553-616 September
217-288 April 617-688 October
289-360 May 689-760 ‘November.
361-432 June. 761-840 December

CONSTRUCTIONAL PROJECTS

ALARM. CAR INDICATOR 782 ‘EFFECTS UNIT, SOUND SPLITTER 560
ALARM, CAR OVERHEATING 92 EFFECTS UNIT, V.C.O. 257
ALARM, SIREN MODULE 46 EGG TIMER by M. P. Horsey 406
ALERT, LIGHTS ON 662 EGG TIMER, MINI 44
AMPLIFIER, PA 316, 396, 456, 538 ELECTRONIC PITCH PIPE by J. Hickman 448
AUTOMATIC GARAGE DOOR by P. Horsey 12,112 ELECTRONIC V/i METER by D. J. Edwards 812
EXPANSION SYSTEM, ZX 636
BATTERY CHARGER, CB 568 EXTRA RAM FOR THE SINCLAIR ZX81 by K. Depledge
BEAT THE RELAY by S. Dunn 736 G3 PAN 772
BEDSIDE NIGHTLIGHT 376
BIG NINE INDICATOR by F. G. Rayer 338 FLASHGUN TRIGGER 156
BRAKE LIGHT RELAY by T. R. de Vaux-Balbirnie 470 FRAME COUNTER, CINE INTERCAL TIMER AND 122, 136
FREQUENCY METER, CAPACITANCE/ 228
CALENDAR, MONTHLY PLANNER 581
CAMERA OR FLASHGUN TRIGGER by R.-A. Penfold 156 GAME, BEAT THE RELAY 736
CAPACITANCE/FREQUENCY METER by A. P. Donleavy 228 GARAGE DOOR, AUTOMATIC 12, FI2
CAR ICE WARNING 178 GARAGE DOOR MECHANISM by |. Hart : 336
CAR INDICATOR ALARM by A. Robson 782 GENERAL PURPOSE PREAMPLIFIER by R. A. Penfold 632
CAR LAP COUNTER AND JUDGE 442 GENERATOR, SINE WAVE 628
CAR L.E.D. VOLTMETER by . Hickman 306 GUITAR TUNER by A. P. Donleavy 174
CAR LIGHTS ON ALERT 662
CAR OVERHEATING ALARM by T. R. de Vaux-Balbirnie 92 HORN, TWO-TONE TRAIN 300
CAR POWER SUPPLY 260 HOUSE REGISTER by P. Barber 194
CAR PROBE by L. A. Privett 184
CAR SCREEN WASHER DELAY 576 ICE WARNING FOR CARS 178
CAR SEAT BELT REMINDER 338 IN-CAR P.S.U. by R. A. Winstanley 260
CB BATTERY CHARGER by A. Flind 568 INDICATOR ALARM, CAR 782
CB POWER SUPPLY by R. A. Penfold 372 INFRA-RED CAMERA OR FLASHGUN TRIGGER 156
CB ROGER BLEEPER by R. A. Penfold 508 INSTRUMENT PREAMPLIFIER by D. J. Edwards 536
CHESS BUZZER, LIGHTNING 330 INTERCOM, TWO-WAY 464
CINE INTERVAL TIMER & FRAME COUNTER INTERFACE FOR THE TRS-80, TEMPERATURE 504, 599
by L. A. Privett 122, 163 INTERVAL TIMER & FRAME COUNTER 122
COMBINATION LOCK by C. Muten 700
COMPARATOR VOLTMETER by N. P. Naughton 481 KEYBOARD SOUNDER by V. Terrell 409
CONTINUITY TESTER by J. Moulder 604
COUNTER, MODEL CAR LAP 442 LAP COUNTER AND JUDGE, MODEL CAR 442
L.E.D. CAR VOLTMETER 306
DIGITAL FREQUENCY/CAPACITANCE METER 228 LIGHT ACTUATED SWITCH by R. A. Penfold 264
DIGITAL METRONOME by . Ibbs 713 LIGHTNING CHESS BUZZER by S. R. Dando 330
DIGITAL OPTICAL TACHOMETER 648 LIGHT, SECURITY VARI- 775
DOOR, AUTOMATIC GARAGE 12, 112 LIGHTS ON ALERT by T. R. de Vaux-Balbirnie 662
DOORBELL, TWO-TONE 517 LOCK, COMBINATION 700
DOOR, GARAGE, MECHANISM 336 LOCK, MAGNETIC 178
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MAGNETIC LOCK by R. A. Penfold 244 SANDGLASS, TIMER 706
MEASURER, VELOCITY 796 SCREEN WASHER DELAY by G. L. Stoneman 576
MEMORY EXPANSION, ZX8! 2K RAM PACK 234, 380 SECURITY VARI-LIGHT by A. R. Winstanley 775
SIMPLE STABILISED POWER SUPPLY by F. G. Rayer 3|
METER, ELECTRONIC V/I 812
METR ITAL SIMPLE SW RADIO by A. Sproxton 665
ETRONOME, DIG 713 SINE WAVE GENERATOR by R. A. Penfold 628
MINI EGG TIMER by D. G. Clarke 44 SIREN MODULE by A. R. Winstanley 46
MODEL CAR LAP COUNTER AND JUDGE SOUND EFFECTS UNIT, V.C.O. 257
by A. P. Donleavy 442 SOUND SPLITTER by J. D. Rogers 560
MODEL TRAIN CHUFFER by R. A. Penfold 18 STABILISED POWER SUPPLY, SIMPLE 3
MONTHLY PLANNER by A. P. Donleavy 581 STEREO RECORD PLAYER by V. Terrell 84
MULTIMETER PREAMPLIFIER 536 SWITCH, LIGHT ACTUATED 264
M.W. RAD'O by F. G Rayer 102 TACHOMETER, OPT‘CAL 648
, TAPE CONTROLLER by V. Terrell 704
NiCAD BATTERY CHARGER 568 TEMPERATURE INTERFACE FOR THE TRS-80
NIGHTLIGHT by C. Lare 376 by O. N. Bishop 504, 599
TESTER, CONTINUITY
OPTICAL TACHOMETER by P. Leah 648 TESTER. REFLEX s
OSCILLOSCOPE COMPANION by S. Rainey 723 TIMER, EGG 406
TIMER, FRAME COUNTER & CINE INTERVAL 122
PHOTO FINISH by A. P. Donleavy 734 TIMER, MINI EGG 44
PITCH PIPE, ELECTRONIC 448 TIMER, POCKET 162
POCKET TIMER 162 TRAIN CHUFFER, MODEL 18
POWER SUPPLY, CB 372 TRAIN HORN, TWO-TONE 300
i 260 TUNER, GUITAR 174
ﬁgxﬁﬁ 23?& ;ngf: STABILISED 3l R o ORBALL iy . Enli o
POWER SUPPLY, 5 VOLT REGULATED 815 TWO-TONE TRAIN HORN by R. A. Penfold 300
PRE-AMP, INSTRUMENT 536 TWO-WAY INTERCOM by E. M. Terrell 464
PREAMPLIFIER, GENERAL PURPOSE 632
PROBE, CAR 184 V.C.O. SOUND EFFECT UNIT by D. Butler 257
PUBLIC ADDRESS SYSTEM by E. A. Rule 316, 396, 456, 538 XAELSS)%]'YY MEASURER by B. Dhanda, M. Finnemore, 2o
V/t METER, ELECTRONIC 812
(SR RIS b7 iBoes e VOLTMETER, CAR L.E.D. 306
RADIO, M.W. 102 VOLTMETER COMPARATOR 481
RADIO, SIMPLE sw 665 WASHER DELAY, SCREEN 576
RAM PACK MODIFICATION 772
RANDOM NUMBER SELECTOR 338 TRS-80 TEMPERATURE INTERFACE 504,599
RECORD PLAYER, STEREO 84 ZX EXPANSION SYSTEM by M. Lysejko and A. Hudson 636
ZX8!, EXTRA RAM FOR 72
REFLEX TESTER by D. ). Edwards 484
ZX8| KEYBOARD SOUNDER 409
REGISTER HOUSE 194 ZX8| TAPE CONTROLLER 704
REGULATED POWER SUPPLY, 5 VOLT 815 2K RAM PACK by V. Terrell 234, 380
RELAY, BRAKE LIGHT 470 5 VOLT REGULATED POWER SUPPLY by F. G. Rayer 8l5
ROGER BLEEPER, CB 508 6V, 7-5V or 9V Switched P.S.U. 260
GENERAL FEATURES
AUTOMOTIVE ELECTRONICS by J. B. Dance M.Sc. 790 EVERYDAY NEWS 38, 110, 182, 254, 326, 404, 468, 520, 577,
BOOK REVIEWS 172, 309, 325, 670 590, 658, 732, 806
BRIGHT IDEAS 51, 269, 337, 341, 375, 519, 774 EXAMINATION PROJECTS by C. Bowes 746, 818
Balancing Amplifier Channels : 51 FORMING AN ELECTRONICS CLUB by T. R. de Vaux-Balbirnie
Capacitor Measurement 26? 249
Cheap Aerial Insulator 5
COil Winder Counter 341 REgEE TRANS'STORS 631
Component Socket 34| JACK PLUG & FAMILY by Doug Baker 21, 91, 171, 237, 304,
I.C. Removal Tool 519 408, 466, 507, 566, 635, 703, 774
;’I.atrix Tsoan_i jilg g;; NEW PRODUCTS 54, 129, 200, 273, 345, 417, 478, 541
crew lfermtna
Switches for Slider Pots 51 PHOTONICS by Barry Fox 392
Panel lamp covers 774 PLEASE TAKE NOTE 163, 380, 577, 788
. ; Cine Interval Timer & Frame Counter 163
CITIZENS' BAND RADIO IN THE UK by G. Baskerville 188 CiranigiBxehanme—| gvader Landing Garme 577
CONSUMER ELECTRONICS SHOW by Barry Fox 588 Combination lock 788
COUNTER INTELLIGENCE by Paul Young 33, 94, 172, 269, Public Address System 788
315, 387, 450, 534, 570, 655, 707, 78I Invader Landing Game 577
G Hyl 268, 340 Sound Splitter 788
DOWN TO EARTH by George Hylton , 0-12V Power Supply with Overhead Alarm 380
EDITORIAL 11, 83, 155,227,299, 371, 441, 503, 559, 627, 679, 771 2K Ram Pack 380
ELECTROPLATING by R. M. Henderson 50 PRESTEL by C. Stringer G3RSK 660
829
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RADIO WORLD by Pat Hawker G3VA 42, 121, 186, 256, 328, READERS LETTERS 106, 267, 380, 589, 738
403, 467, 545, 58O, 656, 745, 822

F.M. or SSB, CB Licences, Bass Pounders 42 SCHOOLS COMPETITION 35, 592, 647, 721, 811
i - s Nite TV,
N U A ¥ [ il SEMICONDUCTOR NEWS 53
Gas Radio, Rechargeable Batteries, Picture Quality 186 .
Empire Broadcasting, Amateur Satellites 256 SHOPTALK by Dave Barrington 30, 95, |572I3' 23637' 32355 3782I2’ 485256'
Radio Regulations, Dutch Plrates, Broadcast Links 328 ' ! -
Licensing Radio Amateurs, Shades of New Technology -403 L 332
Museum Pieces, American A.M. 467 FELER G -TV
Home Entertainment, Satellite Broadcasting, SPECIAL REPORT 334
Austrialian UHF CB 545 Soar Digital Frequency Counter
! A Better Picture, The Sting 580 :
Made in Britain? TV Across Frontlers 656 VOYAGER 2 ENCOUNTERS SATURN by J. B. Dance 40
Legal Maze, Wadley Loop, Getting a Licence 745
Racalex 82, Top Speed 822 WALES 4CYM RU 338
SPECIAL SERIES
A.C. MAINS EXPLAINED by A. Kenyon 474, 532, 596, 668 IN MY CLASS by T. R. de.Vaux-Balbirnie 57
I: Alternating currents and voltages 474 Connecting wire
2: Earthing the neutral; Metering electricity 532
3: Phase relationships; Power factor 596
4: Three phase power; A.C. Motors 668 INTRODUCING ELECTRONICS by G. Hylton 642, 708
I: From Electrons to Electronics 642
CIRCUIT EXCHANGE 58, 130, 201, 274, 346, 418, 488, 543, 673 % Giifer "Cdpaciaen Pl
AM /FM Varicap Radio 58 3: Coils and Inductance 784
Aud ible Heads or Rails 274
Burg lar Al 488
C‘Ifai earrLigahrtrn 673 INTRODUCTION TO LOGIC by J. Crowther 36, 108, 180, 252
Coin Flip 130 9: Boolean ldentities 36
Continuity and Polarity Tester 418 10: Truth Tables, Applications of Logic Techniques 108
Cycle Lamp Back-up Circuit 418 I1: Other gate functions from NAND and NOR 180
Dark room Timer 130 12: Flip-flop circuits 252
Digital Die 58
Elect ronic Chick 130
[ T 4 i p % SQUARE ONE 52, 126, 198, 272, 342, 414, 476, 535, 607, 674, 825
Elect ronic Metronome 274 Transistor Data and Outlines 52
High Voltage Pulser 201 Transformers 126
I.C. Invader Landing Game 543 Using Stripboard 198
Light Operated Curtains 58 Switches ) 272
Microprocessor Controlled Music Boxes 130 Equipment Wire 342
Mini Organ 201 Resistors 414
Phone Bell Repeater 673 Tools 476
Simple Sound Generator 488 Dry Cell Battery Data 535
Siren 346 Ohm’s Law 607
T ouch Alarm 543 Circuit Symbols and Abbreviations 674
T wo-Second-Rule Timer 274 The Potentiometer and Variable Resistor 825
D OWN TO EARTH by George Hylton 268, 340 . ;
Designing A Simple A.M, Radic 268 TEACH-IN 82 by O. N. Bishop 22, 96, 164, 238, 310, 53,?% ‘;;:
Positive Feedback 340 4: Switching Circuit 22
5: Bipolar Transistors 96
FOR YOUR ENTERTAINMENT by Barry Fox 34, 107, 270, 324, 6: Capacitors and Pulse Generators 164
413, 447, 522, 578, 646, 742, 820 7: Amplifiers and Amplifier Module 238
Changes at the Post Office, Phone-in 34 8: Optoelectronics 310
Post Office to British Telecom, Call for Amnesty 107 9: Frequency Response 382
Visit to a Japanese Semiconductor Factory 270 10: Oscillators 4Si
Learning Morse, Ceefax 324 I1: Power Supplies 512
Question of Time, Evoluon Museum 413 12: Computing Circuits 571
Cable Shock, Music for Pleasure 447
Telecom Technology Showcase, Outrageous One 522
Advertorial, The Microcomputer Boom 820 THE ELECTRONICS OF INFORMATION TECHNOLOGY
Resistance to Space, Domestic Facsimiles, Car Statics 578 by T. E. Ivall 718
Liberalisation of the Telephones, Protected Network 646 I: Fundamental Concepts 718
Cable Options, The Wharfdale Story 742 2: Energy Converters; analogue to digital 808

SPECIAL INSERTS AND OFFERS

VEROBOARD (Stripboard) March 1982 TRANSISTORS (Cover Mounted) October 1982
SEMICONDUCTOR DATA (Supplement) May 1982 MULTIMETER (Special Offer) December 1982
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*Rapid

YElectronics

MAIL ORDERS:

Unit 3, Hill Farm Industrial Estate,

Boxted, Colchester, Essex CO4 5RD.
TELEPHONE ORDERS:
Colchester (0206) 36412,

ACCESS AND
BARCLAYCARD
WELCOME

The Rapid Guarantee

* Same day despatch * Competitive prices
* Top quality components * In-depth stocks

Everyday Electronics; December 1982

ORDERING INFO

211412 75 ZBOACPU 290 B81LS96 85 SPECIAL OFFERS POTENTIOMETERS
Ml 27’ 208 280AP10 260 BILSO? s [ | S L v Lol T0O
532 340 ZBOACTC 260 1488 58 1 %A 400V N Rotary. Carbon track Log or Li T
BEST 2732 340 280AS10 900 1489 s5 (I Polyester.radiatteads. 250. C280. | 12" Gl 52, Stareo 8op. | Sy rimrming tool g2
PRICES 4116 P20 70 Z80ABMA 1150 Epson Printers and D TLoBa o1 Single switched 80p. Slide 60mm | Oy POCKet screwdriver i
ANWHERE| 511631500 365 2804 DART 500 Connectors now avail- | | [ENMESHE travel single Log or Lin 5K - 500K | g2 Pocket screwdriver &
El 4164 440 81LS95 85 sble at low low prices. 63p each. e T
— glectvolyﬂc, radial or axial leads: ;;E‘;‘C;”"'"'"' hor. 100 ohms -TM i | o cost side cutters . . 160
4016 20 4034 140 4054 78 4081 12 40193 w528 5o [ C.27/63V. 1163V, 22/83V, 4763V, | Co/mee precision multiturn, 075w | [h3h auallty side cutters . 650
IR 015 3 i35 a5 4055 60 aom 13 4s02 6o 4gzs 150 [ 10/25V7e: 22125V, 47138V o | 7150 G 1o 100K - 380 eoen || Lo costpliers . 165,
4018 45 4039 280 4059 430 4085 48 4503 32 4532 60 [ A90/25Y - 9p; 220125V . 14p; canviphers 5%
4000 10 4019 25 4040 40 4060 42 4086 50 4507 35 4538 4o [ 470/25V - 220:1000/25V - 30p; Wire strippers 120
4001 10 4020 42 4041 40 4063 80 4089 125 4508 125 4538 110 2200/25V - 50p. Expo reliant drill . 695
4002 12 4021 a0 4042 a8 4066 22 4093 18 4510 45 4843 70 Tag end power supply electrolytics: Expo Titan drill . 1025
4006 50 4022 45 4043 40 4067 226 4094 68 4511 45 4540 360 [ 2200K0V- 1100:4700/40v - 1600 e e |
4007 14 4023 16 4044 40 4068 14 4095 65 4512 60 4553 245 [ 2200/63V 1400, 4700/63V 23 gduces agnk orill Bifltor
4008 36 4024 33 4046 50 4069 13 4097 290 4514 120 4585 35 [ folvester miniature Siemens BC Rl C
4009 24 4025 15 4047 45 4070 13 4098 70 ‘4515 120 4556 36 [ 10.2n2.3n3 4n%6n8, 100, 15n,
4010 24 4026 75 4048 38 4071 13 4093 70 4516 56 4559 390 [ 220.33n, 470, 68n, Bp; 100n, 90 40 —
4011 11 4027 20 4049 21 4072 13 40106 40 4518 40 4560 176 [ 150n. 11p:220n, 13p;:330n, 200, -
4012 15 4028 40 4050 21 4073 13 40109 110 4520 50 4584 40 [ 270n26p;680n,290;1033p:2u2. | LM309K 130 L7 T e S
4013 20 4029 45 4051 42 4075 13 40163 60 4521 130 4585 o WM°. LM317K 270 Lm33k  a7s | p3mmred 7 BEmmied 2
el o ol SIS ] 10400 ISl 4OuEEgaszagl 0l A 0 o, 0.221033.0.47,1.01@ 35V LM317T 120 7806 SA T el L
4 4 .1, V.e4, L O47, 1. -
4053 8 077 14 40175 75 4627 50 :é'/)ig{/z' go-; 120 /@ 75V - 200: LM323K 350 P5V . 550 § ~iocen'Cic- 3p each.
Z30p; 22/16V - 27p; 33 Rectangular TI(32 40
s B ] R el [ co-oeno vos I TR
O R T I ] O DA | o ) R R
LSOO 11 (826 14 LS83 35  (S132 35 LS163 35 LS241 60 L5367 28 [l vty e coramic et | 2.3 and 4.7mm bits tosuit . 65 | pTILS a2 5
Lot 11 LsZ7 12 LSss 48 Lsi3e % Lsied 40 LS4z 55 L3629 M4 aof to 1000F Gp sach Pt N ©S 17W clement | M e L
1 1830 12 Ls138 30 165 65 LS243 55 Ls373 60 M p e J . o
503 13 M0 12 30 24 Le13s 30 LS166 €0 Usraa 55 Lsaza go [ Folystyrene, 5% tol: 10p-1000p, 6p; :g“’" xs_;zsw . . . . 480 || Seven segment displays:
o 22 1B se: 2 (Bes %0 Ls170 75 Usas 0 Lsais 4g [ 0047008006800 00120, 10p.  f AT ARSI IO S8 ] Somathace . Comanade
(505 12 Ls38 15 593 24 L8147 150 LS173 60 Ls247 48 LS377 60 Trirmmers. Mullard 808 series: 2-10 SXL?:’nwp '0950:)6:""9 tool. 480 | DL704 03 95 DL7070.3" 95
too8 15 IS 13 Uses 38 isias 'y (S178 45 (s2s1 28 LS37e s7 QLPT.220i2:220F.30p:5.5650F, 36 | TR RemE o oo - - 10 | BFNDSOO =
LS9 12 Lz 23 s % Lsms 38 \S7e 43 Sy 32 Lsiw 45 . i IR A
1 12 Ls47 35 107 40 LS153 38 190 35 LS258 32 LS393 45 ¢ &
oy 12 L8l X 18100 21 Le1es 78 (s191 35 (S289 56 Ls3es 16 RESISTORS PCB MATERIALS TIL32205115 TIL32105°115
LS12 13 LS8! 14 L(sM2 21 (5155 33 S92 35 (5266 20 LS541 78 J| %W 5% Carbon film E12 series 4.7 || Alfac transter sheets — please state f LG 0.3/ iglt S80p. 4 digit620p.
LS13 19 LS55 14 LS113 21 LS156 36 LS193 36 LS273 58 LS670 135 M ohm-1M. . . . 1peach. | tyde (e.g. DIL pads etc.) 45
(s1a 30 LS73 18 LSM4 22 LS157 26 LS196 32 LS279 30 %W 5% Carbon film E12 series 4.7 | Dalo etch resistpen . . . 100 TRIACS A ]
LS15 ~ 12 LS74 17 LS122 35 LS158 29 LS196 45 LS283 38 ohm104M7 . . . 2peach. Fibre glass board  3.75"x8" 80 v 400V 16A 95
%W 1% metal film E24 1 i 400V 4A - 50 BR100 25
7413 17 7444 85 7483 30 74122 38 74161 46 74190 40 ffl ohm-1M Pl | S TR e T R Y
TTL 7413 2 ;ﬁ? ges 7485 60 74123 38 74162 46 74191 40
741 19 7486 19 74125 33 74163 46 74192 40 COMPON KIT!
;l:go n w7 7448 43 B9 180 74126 33 Taled o 74193 40 sockers D OIENTAAITS
1 11 742 14 1 7490 19 74132 30 74165 46 74194 40 i An idesl opportunity for the begi h 1
7402 11 7421 19 7451 14 7491 34 74141 54 74167 150 74195 40 Bpin Diodle 10,0blain 5 wit range of Companants o reatly reciced prbes. Kot 5%
7403 12 7422 19 7453 14 7492 24 74148 48 74170 115 74196 40 14 pin Resistor kit. Contains 10 of each vatue from 4.7 ohms to 1M (u‘aml
T4 12 uz 1 Ay Wy o) (N 73 58 74197 40 Tolam of 650 resistors] . . - .
1 2 494 33 74148 60 74174 53 74198 80 : Ceramic Cap. kit. 5 of each vatue - 2 X ] b
7406 19 7430 13 7472 22 7495 33 74160 48 74175 45 74199 80 1z s Polyester Cap. kit. 5 of each valus o i lll:;s(ggpéznsl D
7407 19 7432 20 7473 24 749 38 74183 38 74176 35 22 pin Preset kit. Contains  of each value from 100 ohms 10 1M (total
7408 13 7433 20 7474 19 7497 8 74154 47 74177 42 24 pin 65presets . . . . . . . . o 425
7409 13 7437 23 7475 26 74100 78 74156 36 74179 76 28 pin Nut and Bolt kit {total 300 items): 180p
7410 13 7438 24 74786 25 74107 22 74166 36 74180 38 20pin 250 25 6BA %" bolts 50 6BA washers 50 6BA nuts
7411 15 7440 14 7480 45 74109 24 74167 28 74181 100 Soldercon pins 60P/100 256BA %" bolts 254BA %" bolts 50 6BA washers
7412 17 7442 30 7482 65 74121 24 74160 65 74182 56 50 684 nuts 26 6BA %" bolts.
.
LM339 45 LM3911 120 NES66 140 T 064 96 PI dd carri h
INEAR W3 6o (vigtd 375 PNES 100 TLom 30 B aS TRANSFORMERS iwivetwifiipisto
LM3s! 50 LM3916 195 PNEST0 370 TLO72 50 ; i ’
§55CMOS 80 |CL7106 700 Submin toggle Minlature mains:
S56CMOS 150 Joraats  oe wjgso 1;% hné:iggo |g§ EE‘SC“IIwG 357g IEroJc;‘m gg fAPSY 650, sv[:‘r 60p. DPDT 65p, |:205v, 909V, 12012V all @ 100mA 100p each.
709 25 |cL7621 180 b iniature toggle: 'CB mounting. Miniature:
»741 Tl L;;ﬂg-";‘ :';’g :A::AZ!F:‘:OOCN ;gg ;&%558 138 }'tgg} ;5 SPDT 80p, SPOT centre off 90p. 3VA 06, 0-6 @0.25A; 0.9, 0-9 @ 0.15A; 0-12,0-12 @ 0.12A 200p each,
748 35 |GL8038 296 M3 0 S DPDT 90p. DPDT centre off 100p. || 6VA 08,06 @0.5A:09,0-9 @ 03A;0-12,0,12 @ 0.25A 270p each,
M400C) 350 |GLEGIIA 200 vt ot Miods 199 SL76018 %0 UAzaag 1o J Sanderd tosdle: Aliggetisgiy- Sollt bovin consructinn
A T ; 0 X ;0
AY g g‘yg M G 7es Lway 10 Migse 210 bSurbarr 380 OLN00s s z&i’fiaa?o.nt%qrrﬁf iz 6VA 06,06 ©0.64:09,09 @0.4A;0-12,0-12V © 0.3A 220p each.
3 D e sllde 12p. 12VA 06, 0-6 @ 1A;0-9,0-9 @ 0.8A, 0-12,0-12 @ 0.54; 0-15, 0-15
AY-38912 825 pLF381 45 tmgg 'gg mtg;? ::g ?’;8:32905 238 gk;‘ggg“ 90 M Push to make 12p. @ 0.4A 295p (plus 40p carriage),
CA3046 60 LF353 85 290 | Push to break 22p. 25VA 06,06 © 1.5A; 0-9,0-9 @ 1.24; 0-12,0-12@14;0 15,0-15 @
MCA3080 65 LF356 & tm;; 323 mtggg “:g ;::g?g ;2 gm;‘; :gg Rotary type adjustable stop. 0.8A 330p sach (plus 60p carriage)
CA3089 215 LM10 360 Lei1as 3 MLE A e TBABI0 0 INess  13o J] 12w, 276N, 3Paw aii 550 cach. | SOVA 012,012 @ 2, 0-18, 0-15 @ 1.6A. 4400 sach plus 750 carriage)
CAS090AQ 375 LMIOIA 25 (w741 14 NESZ9 225 TBA9SO 220 2ZN4SE 350 e T AEi e ——
i o 35 LM311 70 1 m747 60 NES31 150 TDA1008 320 2ZN426E 330 [l y00p ) HARDWARE
PCASIOE 36 LM318 120 LMrase 40 NESIs 205 PTDAIOZ2430 ZN42IE 650 : CONNECTORS
LM2917 200 P>NESS5 16 TDA1024 125 2ZN428E 480 i
Cajtgs 290 LM3MZ 100 |m3goo 45 BNESSe 46 Tioer 40 zness  zss VIS EeT el - CIIDT, (I ac ke ua KT
PCAI240E 110 LM3352° 125 pim3gos 70 NESES 110 TLO62 60 2ZN1034E 200 Black potnier soutrol knoo 115 | 3bin 10 100 3.5mm 95 80
R R T > JeRoRLoes. 350 | B iiimonie vansncers” 350 [l Soin 130 116 Standardite 200
B MPSU56 8 2N3055 g LS P 6V Electronic buzzer 60 | Phono 10p 12p Sterea 24p 25p
TRANSISTORS TIP29A 12 - 22 | p12V Electronic buzzer 65 | 1mm 12p 13p amm 380 17p
s TiP298 14 ;g »PB2720 Piezo transducer. 76 | UHF (CB) Connectors:
AC125 35 TIP29C 16 P64mm 64 ohm speaker 70 [§ PL259 Piug 40p. Reducer 14p.
iz gg el 15 195 | »64mm 8 ohm spesker 70 [l 50239 square chassis skt 38p.
RN i u y 20mm panel fuseholder 26 ?ggQ;;o;snodvclg:s.s skt 40p.
ACI76 25 15 EeE e s Plug chassls mounting 380
:g:g; g 15 g’::"’:::e‘dcz""w 182 Socket free hanging . . 60p
15 Alumini ki i
N s HH N Pin insertion tool 162 TS o "mmm Socket with 2m lead . 120p
AD148 80 BC171 25 P2N3773210 [ Wiring pen and ool . 310 | iid + screws 4x3x1%" 85
AD161 40 BC172 20 »2N3819 18 [ Srerespool 75p  Combs . 6 f 3xoki” 85 4x3x2” 100 MULTIMETERS
AD162 40 BC177 40 2N3820 40 4%x3x1%" 88  6xax2" 120
AF124 60 BC178 20 2N3823 Tx4x2 160 6x4x3” 150 || HT-120 4,000 opv
AF126 50 BC179 » N3850 = A smart Iooking 11 range pocket
S 106D 30 [l sized multimeter with an impressive
22 2N3904 8Y127 12 »1N4001 3 400V 8A 70l spec. Complete with battery, ete.
#age sfow % ower (AN oty
HT320 20,000 opv.
25 0A91 7 1N4007 7 24 200V 40 [ Highty sensitive 18 range multi-
25 g:ggg g m;g; :: BRIDGE 2A 400V 45 [| meter including transistor tester.
;g s R 1e RECTIFIERS pyNBEsM 80 O(\)/(e)rloaAd protection. DF[;IOIB -
3 Piin 5 toormen s Loy 1o St o [ 00 s
w Y 25A. 4 resi o
TIPiaz 8 = F— TASV 3 wmsDILO.92 W with batteries, feads, etc. 1395p
TIP2056 20 ABLE
TiPaoss S NEW CATALOGUE + NEW GATALOGUEHINIII
Tis4 20 metre pack single core connect- | Qur latest catalogue has just been released inin
Tis44 Ing cable ten differant colours.65¢ g~ L COI’}(@ ng
TIS90 over 2000 stock lines all at extremely competitive
\T/I»?%KM S‘.’::S:,’ d"::r':ane 4 }gg;: prices backed by Rapid’s return of post service.
xNZS:E 2N2907A 25 'zl’v;: ;ccr(e)e:e": F ;;p;m Stocks include Denco coils, tools, Verocases, data
. T ains . m
o Vzm” ;%9320653 zg 8 ) e b 553 im | sheets etc. etc. §end 45p for your copy now (sent
30 80 ZTX107 2N3054  §5 20 way rainbow ribbon  120p/m || free of charge with all orders over £10).

All components brand new and full specification.
All prices exclude VAT. Please add to total order. Please add 50p carriage to all orders
under £15 in value. Send cheque/P.0. or Access/Visa number with order. Our detailed
catalogue costs 45p (free with orders over £10), Callers most welcome. Telephone orders
welcome with Access and Visa. Official orders accepted from Colleges Schools, etc.
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Sinclair ZX Spect

16K or 48K RAM...
full-size moving-
key keyboard...
colour and sound...
high-resolution
graphics...

From only

£1251

First, there was the world-beating
Sinclair ZX80. The first personal computer
forunder £100.
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Ready to use today,

Then, the ZX81. With up to 16K RAM Key features of the
available, and the ZX Printer. Giving more
power and more flexibility. Together, easy tO exDand tomorrow Sinclair Zx spectrum
they've sold over 500,000 so far, to make Your ZX Spectrum comes with a mains

Sinclair world leaders in personal
computing. And the ZX81remains the
ideal low-cost introduction to computing.

Now there’s the ZX Spectrum! With
up to 48K of RAM. A full-size moving-key
keyboard. Vivid colour and sound. High-
resolution graphics. And a low price that’s
unrivalled.

Professional power-
personal computer price!

The ZX Spectrum incorporates all
the proven features of the ZX81. But its
new 16K BASIC ROM dramatically
increases your computing power.

You have accesstoarange of 8
colours for foreground, background and
border, together with a sound generator
and high-resolution graphics.

You have the facility to support
separate data files.

You have a choice of storage capa-
cities (governed by the amount of RAM).
16K of RAM (which you can uprate later
to 48K of RAM) or a massive 48K of RAM.

Yet the price of the Spectrum 16K
is anamazing £125! Even the popular
48K version costs only £175!

You may decide to begin with the
16K version. If so, you can still returniit later
foran upgrade. The cost? Around £60.

832

adaptor and all the necessary leads to
connect to most cassette recorders
and TVs (colour or black and white).
Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together represent a
detailed course in BASIC programming.
Whether you're a beginner or a competent
programmer, you’ll find them both of im-
mense help. Depending on your computer
experience, you'll quickly be moving
into the colourful world of ZX Spectrum
professional-level computing.
There’s no need to stop there. The
ZX Printer—available now— is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an RS232 /network interface board.

@ Full colour—-8colours each for
foreground, background and border
plus flashing and brightness-intensit
control.

® Sound-BEEP command with variab
pitch and duration.

@ Massive RAM ~16K or 48K.

@ Full-size moving-key keyboard - all
keys at normal typewriter pitch, with
repeat facility on each key.

® High-resolution-256 dots
horizontally x 192 vertically, each
individually addressable for true higt
resolution graphics.

@ ASCli character set —with upper-anc
lower-case characters.

@® Teletext-compatible —user software
cangenerate 40 characters perline
orother settings.

® High speed LOAD & SAVE -16Kin 10
seconds via cassette, with VERIFY &
MERGE for programs and separate
datafiles.

@® Sinclair 16K extended BASIC -
incorporating unique ‘one-touch’
keyword entry, syntax check, and
report codes.
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NVERSE

Spectrum software on
ssettes —available now

The first 21 software cassettes are
avaitable directly from Sinclair.
Juced by ICL and Psion, subjects

ide games, education, and business/
sehold management. Galactic
sion...Flight Simulation...Chess. ..
ory...Inventions...VU-CALC...VU-3D
7 programs in all. There’s something
veryone, and they all make full use
e Spectrum’s colour, sound and
hics capabilities. You'll receive a
liled catalogue with your Spectrum.

232 /network
erface board

This interface, available later this

, will enable you to connect your
pectrum to a whole host of printers,
inals and other computers.

The potential is enormous. And the
nishingly low price of only £20is
sible only because the operating
ems are already designed into the
A

— | g [ — | |

lair Research Ltd, Stanhope Road,
berley, Surrey GU15 3PS.
Camberley (0276) 685311.

The ZX Printer-
available now

Designed exclusively for use with the
Sinclair ZXrange of computers, the
printer offers ZX Spectrum owners the full
ASCIl character set-including lower-case
characters and high-resolution graphics.

A special feature is COPY which
prints out exactly whatis on the whole TV
screen.without the need for further
instructions. Printing speed is 50 charac-
ters per second, with 32 characters
perline and 9lines per vertical inch.

The ZX Printer connects to the rear of
your ZX Spectrum. A roll of paper (65ft
long and 4in wide) is supplied, along with
fullinstructions. Further supplies of paper
are available in packs of five rolls.

The ZX Microdrive -
coming soon

The new Microdrives, designed
especially forthe ZX Spectrum, are set to
change the face of personal computing.

Each Microdrive is capable of holding
up to 100K bytes using a single inter-
changeable microfloppy.

The transferrate is 16K bytes per
second, with average access time of 3.5
seconds. And you'll be able to connect up
to 8 ZX Microdrives to your ZX Spectrum:

All the BASIC commands required for
the Microdrives are included on the
Spectrum.

Aremarkable breakthrough at a
remarkable price. The Microdrives are
available later this year, for around £50.

=

How to order your ZX Spectrum

BY PHONE-Access, Barclaycard or
Trustcard holders can call-01-200 0200 for
personal attention 24 hours a day, every
day. BY FREEPOST -use the no-stamp
needed coupon below. You can pay by
¢cheque, postal order, Access,

Barclaycard or Trustcard.

EITHER WAY-please allow up to 28
days for delivery. And there's a14-day
money-back option, of course. We want
you to be satisfied beyond doubt-and we
have no doubt that you will be.

I_To: Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR. Order—’
|‘ Qty Item ' " Code ItemPrice  Total |
I‘ _ SinclairZXSpectrum-16KRAMversion 100 12500 |
| Sinclair ZX Spectrum-48K RAM version 101 175.00 ]
| Sinclair ZX Printer 27 59.85 - |
_ Printer paper (pack of 5rolls) =T 11.95
| Postage and packing: orders under £100 28 295 - {
1 : ordersover£100. 29 4095 |
Total £
I Please tick if you require a VAT receipt ] |
| *| enclose a cheque/postal order payable to Sinclair Research Ltd for £ |
I *Please charge to my Access/Barclaycard/Trustcard account no. I
*Please delete/complete s s skl 1
| as applicable 3 S —— - i~ |
| Signature N
PLEASE PRINT I
I|Name:Mr/Mrs/Miss; e S o e | O | () e 11 |
| address | | | 1 1 1 1 Lt
LSBT 14 L B b BN 1 |ehuleped | p=t § 45 |
lJlJlLJLlIlIlLJllllliEvEBﬂJl
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$. 4. §. 1 watt — ot 2p aach. 10 of one value 15p.

" MUR
= 22;:’5'::“ FOR SERVICE YOU CAN TRUST e g v i g e pem ety

ABS, light grey tap. dark grey bottom + 2 ai panels 5% wire wound 3W or TW, mos1 E12 values 1.2 chms 1o 8K2 3p ea. 10 for 70pN.

}’{55, Ptﬂ‘vgg POTENTIOMETERS
oo i Carbon muq’(nu) 100 ohms-4M7 lin. 220 ohms-2M2 lnng. o2, 32p. w. swilch B7p.

Dual gang {JP20} 4KT-1M2 lin or log 35p. w. switch £ 1.5

M ETE Rs Large range of types in stock. also probes Jeads. accessories el ﬁln Im Uv'i‘vev UAA 180 £1.65
PANEL MOUNTING in 50, 100. 500A; 1, 5. 10, 50, 100. 500mA: 1A either
RESISTORS
T Range
|

YN 360TR DMM 00601 |

3 dici SLIDERS
20KQNV: AC/DC/R/ LCD 33 digit {1999} X 58mm, low cost 10K-1M log only 28p. Std 58mm mono 4K7-1M fin or log T4p.

:’:Flz"l‘:‘:;g:s’ - Pus:‘::‘mu" stereo matched £1.25. Graduated bezels sa. 36p

B es.
145 x 96 x 45mm |10|§0|38mm PRESET
£1645N €32.00N i Min 10mm dia Horiz. or vert 100 ohms-1M 13p. All orders brand
X ' Preset Cermet rectitmear type 8SP. 10002-1M. oa. £1.08 new & gusrsnteed
SOLDERING IRONS 9 Preset Cermet 10mm dia Horiz. or vert. 1000)-1M 28p. to spec.
Also large stocks of bits, desuld:ving d;vi:es. accessories ;!t““" ST T Plessey MPWT moulded carbon 47 ohms-2M2 sa. 59p
ANTEX C-240V £AGON; X25-240V £530N; (S8l : - I'SIEMENS S5668 Touch Dimmer LC. £2.14 Oata 30p or FREE ordered with L.
ST4 Stand CLTON. ven O e A CMOS SUPER SAVERS! prices et and shown in sencal

ORYX 50 watt temp. controlied £13.76N; Stand £4.00N. CAPACITORS
: 40
SOLDER 5009m/18 SWG £7.60; Oesolder braid 1.5m 54g. PO(TVSTVI\ENE. S —@_
5% Tolerance. 160V
@ SPECIAL DISCOUNTS FOR QUANTITY BUYERS 57,10, 12, 15, 18, 22, 27, 33, 39pF 15p; 47, 56, 68. 62, 100, 120, 152_
180. 220, 270, 330, 390. 470, 560, 680. 820pF. 1n, 1n2, 1n§. tn8. 2n2,
SWITCHES — Wavechange 2n7. 313, 3n8, 4n7 10p; 5n6, 6n8, 8n2, 10n 13
Type CK — 1P12 way. 2P/6 W: 3P/4 W. 4P/3 W 48p: Min. Toggles — S7101,
SPOT 57p; S7201 OPOT 87p; S7301 3PDT £1.64; S7401 4POT £2.76; $7211 | CERAMIC Very small 1.8, 2.2, 2.7 etic. up 10 In by sech, 105, 202, 3n3. 4nl.
1P3W £1 ‘lo; ;:enue off S”am SPOT 71p: 57203 DPDT 88p. Push Button min | 618 5p: 108, 22n, p: 33n. 47n 7p: 100n 3p
8531 make/8533 break 82p; 8225 OPOT £1.34. | ;
DUAL K LINE, ERG coow codes 03 1 0.1 farmar 000t singe how 27 | TOVTEGTER SURERS VTR T Lhmm bt it SO0, s,
fusz:'gl;,;r‘s#sar‘ss?.; 2’ SDBSPGD‘:NIS?].B B‘FOS‘;JSB SUAZATIRS00IC20. 38n, 47n 7p; 56n, 68n 7p: 82n. 100n Sp; 120n, 150n 11p; 180n, 220n 12p;
o b ad £ 2;0:.‘ 330n, agnm ;;:]nz}.'?: 560n. 580n 249, 10mm spacing \pF 2by. -
I5mm spacing 242 5mm spacing \uF 400V 54p; 3 345 100V G8p Credit card orders can be accepted via mail order or
KEYBOARD I o oty . g ishane. '
For use with ZXB1 £31.30N, © CATALOGUE 82 70p i Gueo Ve no. 38/671/4002.
SRn euBEETRE POST FREE INC. 70p | ELECTROLYTICS
REFUND YOUCHER NON-polar (lo1 LS X-oversh 50V peak 2uF 28p: 4uF 20p; 6, B, 10, 16uF 32p; .
For PP3-NC75G £4.85N; For AAC or 0-NC1230 £8.20N. 25uF 37p: 40. 604F 599; 10047 699 VAT, sgduionsl at 15% on total value of all UK, orders,
aTios, Saa0. M0izs 310 we 10n: 0MD. 2275 4710 Yie: 47126 | FREE POSTAGE
) - . o . 6.8/40, 25, o 10p; A 25, 4 11p; 4 nd packing on UK. CW.0. orders value £5.75 {inc VAT) and
High quality Black ABS plastic o1 diecast plain or 12p: 100/10 13p: 100/25, 100/40 16g; 220/10, 220/16 18p; 220/25 18p: | upwards Under £5.75 pfme"aaa ﬂ), {ine. VAT). e il e
Stove giey 220/40 20p. 470/10, 470/16, 470/25. 1000/10 19p; 470/40. 1000/16 27p;

ABS PLAIN STDVE GREY 1000/25 38p; 1000/40, 2200/16 449 1000/63 T8e: 2200/40, 4700/16 73p. DISCOUNTS on CW.0, orders over £23.00 - 5%
2000 38, 20026 1 SIEMENS single ended ]

S4p 22/63, 4.1/63 10p; 10/63. 22/63 Wp: 22/40, 47/18 10p: 47/40 10p: on CW0. orders over £57.50 - 10%
200305 BRI 47163 10y, 00115, 100125 105¢ 100140 0o 001 %o, 2205 [ ; ; :
3 . 8 p; 100/63 20p; 220/10, 220/156, |0, 15 d Wy to Wet” 7 a
;gg; :'Jz 288;$ e io0n P 220251 b 470/C3 150; 470/10 18p: 470/16 18p: 470121, 229; 470/40 26p; ey "’f:;‘:f:f:/; f:,: R s ———
T TR 1000/10 22p; 100016 24p; 1000/25 40p
Coms — SIEMENS Ploass mention thes Journsl when erdening or writing. sic.
- 2200/63 £1.77; 4700/40 £1.78: 4700/63 £2.98; 4700/100 €5.54; 10000/18
VERDIRANGE PadticlBores £1.93: 10000/25 £2.78; 22000/16 £3.20; 22000725 £4,73 MAIL ORDERS TO HEAD DFFICE & SHOP -
n 4 2 TANTALUM i
120 50 3 0735, 022738, 047/35, 135, 22016, sa 139; 235, 47116, 10/63 10p: | ELECTROVALUE “25?:; i e A Engletild Groent Ephas.
180 110 55 47/35,16/16. 22/63, 10/25 18p: 22/16. 2225, 33/10, 41/6.3. 100/3 30p. e it oI e
) LOW LEAKAGE Al. single ended ersonal shopy . ’
'G' RANGE Professional Instrament Cases 0.1/50, 0.22/50, 047130, 4.1/35 VP 1/50.22/50. 47/50,em 11p: 10718, 225, NomherniBmsccti(Earmnsl shep e T
90 7288 V1p; 10138, 22/10. 22/36, 22/35. 41/6. 47/10 12p; 47/16, 100/6 125. T L eiTas 1lacts
£11.028 ’ ; -1

170 f1496M @ NORMAL DESPATCHES WITHIN 24 NOURS Shop hours (ull addresses) Mon Fni 9am-5.30om Set am-1.0pm

S MULTI-METER
sk 7N  360TR
S\ 2 20,000 ohm/volt
\—-«»—n-i- DC Volts: 01,
0-5,2-5,10-150—
250-1,000v.
AC Volts: 10-50,
METERS: 110 x 82 x 3smm | 200000
30uA, 50uA, 100uA. £5-90. :iﬂggNCE
i X1, X10, XiK,
METERS: 45 x 50 X 34mm X10K
50uA, 100uA, 1mA, 5mA, 10mA, | £14-10
25v, 1A, 2A, 5A 25V. P.&P.87p
£2-90. Post 30p. — =
TRAN M
METERS: 60 x 47 x 33mm 240v Primary
50uA, 100uA, 1mA, SmA, 10mA, | 3" — 82p
100mA, 1A, 2A, 25v, 50v, | g o, Tr/A 87p
50-0-50uA, 100-0-100uA. £4-T6. 6.0-6v SEEA £1-22
VU meters. £5:32. 12-0-12v 50mA 92p
Post on above meters 30p. 12-0-12v 100mA £1-15
>, Silicone grease 50g £1-32 Post | Post on above transformers 48p.
) N i 14p. -0- 1-80
Contains R o | T CAD BATLENT T A oty
all you need e~ 2 15-0-15¢ 1A £2-60
B CHARGER . e #%
fo solder/de.-solder_ ed indicators charge-testswitch. | 63V 1*A e 50
any electronics project: or PP3, HP7, HP11 & HP2 size | 6-0-6v %
LITESOLD L.C18E 240v high performance Iromy\ made to professional Halterce; Post on above transtormers 87p.

standards in our own works, fitted with 3.2mm bit. 2 afternative bits, 1.6 | | ric® £5-88 Post 94p.

and 2.4mm. Reel of 3 metres 18 swg flux-cored solder. Stainless steel Ali above prices include V.A.T. Send 80p for new 1982 fully illustrated

_tweezer. 3 soldering a.ids' Reel of 1.5 metres de-soldering braid. Packed catalogue, S.A.E. with all enquirles. Special prices for quantity quoted
in clear PVC presentation/storage wallet. Superb present — ideal for on request.
beginner or expert. All goods despatched within 3 days from receipt of the order.

SPECIAL PRICE - £13.95inc. VAT &P.P.

(normal resale value £17 .49 inc.) IRON only-£5.66 inc.(normally £6.92).

Spares, accessories and after-sales service available from us. -

16-page colour catalogue — 60p. Send cheque/P.0. to LITESOLD or
b g -l RESOIND 158 Bradshawgate, Bolton
sales. \ LIGHT SOLDERING DEVELOPMENTS LTD. Lancs. BL2 1 BA

Spencer Place, 97/99 Gloucester Road, Croydon CRO 2DN, Surrey. Tel: 01-689 0574.
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MASTER
ELECTRONICS

NOW'!

The PRACTICAL way!

This new style course will enable
anyone to have a real understanding
of electronics by a modern, practical
and visual method. No previous
knowledge is required, no maths, and
an absolute minimum of theory.

You learn the practical way in easy
steps mastering all the essentials of
your hobby or to start or further a
career in electronics or as a self-
employed servicing engineer.

All the training can be carried out in
the comfort of your own home and at
your own pace. A tutor is available to
whom you can write personally at any
time, for advice or help during your
work. A Certificate is given at the end
of every course.

You will do the following:

@Build a modern oscilloscope

@ Recognise and handle current electronic
components

@ Read,draw andunderstand circuit diagrams

@Carry out 40 experiments on basic
electronic circuits used in modern
cquipment

@Build and use digital electronic circuits
and current solid state ‘chips’

@ Learn how to test and service every type
of electronic device used in industry and
commerce today. Servicing of radio, T.V.,
Hi-Fi and microprocessor/computer
equipment.

NewdJob? New Career?New Hobby ?Get into Electronics Now!

————————————————1
' Please send your brochure without any obligation to | am interested in:

(] COURSE IN ELECTRONICS
HUgE NAME . as described above

I COLOUR BROC ,
- [ 1 RADIO AMATEUR LICENCE
I & 2dd T ’ ADDRESS [ ] MICROPROCESSORS

: . : 1 LOGIC COURSE

OTHER SUBJECTS
POST NOW _ . BLOCK CAPS PLEASE EE/12/820

British National Radio& Electronics School Reading Berks. RG11BR.

__—__—-_——-_—,—__
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TEST EQUIPMENT CENTRES orer'sxonvsameex -

TRIO 20 MHZ DUAL TRACE SCOPES  [ZVEAR GUARANTEE)

140mm Tube: 0C 10 20MHL: SmV sensitivity: CHZ Inverl
CS1820 Delayed sweep: 0.2 psec 10 0.5 sec
Sweep: Modes CH1. CH2. DUAL and ADD.
List Price £539.00 Inc. VAT.

our Price £420.00 inc. VAT (UK c/p £4.00)

CS1566A NOR. AUTO. VIDED: 0.5 usec Sweep:
Modes CHE. CHZ. ALT. CHOP and ADD:
List Price £368 00 Inc. VAT

Our Price £299.00 inc. VAT (UK c/p £4.00)

PYRLTANS

Optional probes - see below.

100 KHZ T0 30 MHZ

6 Band Trio RF Generator. int/ext. mod.

variable o/p 1o 100mV. AM in1 400 HZ mod.
Special Price £5§35
— Ing. IVAY
fuXc/p£2)

AG202A matching
20 HZ to 200 KHZ. inc. VAT
Audio Generator £78 ‘(c/p£2]

FREQUENCY COUNTERS
(A1) models battery operated) [UK C/P £1)
PFM 2004 Pocket 8 digit LED

200 MHZ 10mV [THANDAR)

Max 50 50 MHZ 6 digh

LEO Pocket |GSC]

Max 550 6 digit

LED Packet [GSC}

81 10A B dight LED 2 range 100 MHZ
Bench [SABTRONICS)

86104 8 digit LED 3 range 600 MHZ
Bench [SABTRONICS)

Max 100 SHZ-100MH2.

8 digit Bench LEQ [GSC)

86108 9 digit LED 3 range 600 MHZ
Bench (SABTRONICS|

800AB 9 digit LED 3 range 1000 MHZ
Bench [SABTRONICS] £178.00
TFOAQ B digit LCD 40 MHZ {THANDAR) £126.50
TF200 3 digit LCO 2 range 200 MHZ

(THANDAR} £166.75
Thandar prascalers tor any counter up to 200 MHZ,

TP600 600 MHZ
TP1000 with P/S t GHZ
OPTIONS

TF serios carrycase  £6.84
AC adaplars (TF Series] £5.69
‘§ series AC adaptors  £5.69
All models probe kits ~ £7.95

£67.50
£56.35
£97.75
£77.00
£94.00
£97.75
£113.85

LOW COST DIGITAL
MULTIMETERS

3% digh LCD Hand Held DMM's:

[SW = Stide switch: PB = Push Button

RS = Rotzry) {Models * wilh carry casej

UK c/p 65 all models

*¥D25C 13 Range 0.2A OC 2 megohm [SW)  £26.50
*X030C 26 Range 1A AC/0C 200 megohm [RS) £37.50
*%D55C 28 Range 1CA AC/0C 200 megohm|RS) £41.50
*B01 26 Range 2 A AC/0C 2D megohm [PB) £36.50
188m 16 Range 10A OC [no AC| 2 megohm

Plus HFE [transistor) Tester [RS)

189m 30 Range 10 A AC/0C 20 megohm

Plus HFE Tester (RS)

ANALOGUE MULTIMETERS
GENERAL RANGE

Low cost reliable mmu |AI| suppliea with
batis/leads) |UK C/P 5!
BANANA 15 range pnckel 20K/ Volt
plus cont. buzzer
EV102 14 range 2K/Voll Pocket
STS 11 range pocket 4K /Volt
NH56R 22 range pocke! 20K/ Voit
YN3GOTR 19 range plus His tast 20K/ Vol
¥ATS001 16 range 10 amp OC rarge
doubte 50K/ Volt
ST303TR 21 range glus Hie Test 20K/ Volt
AT1020 18 range Deluxe 2KV and His Terter
TMK500 23 range plus 12A OC
plus cont. buzzer 30K/Voit
168M 36 ranga large scale 10A
AC/0C 50K /Volt
360TR 23 range large scale 10A
AC/0C Hle 1es! 50 meg. ohm. 1KV
AC/0C 100K/ Vall £36.95

£10.
£2.95
£16.50
£16.95
£17.50
£23.95

£28.50

Choose from UK's largest range

GENERATORS
R-C. Puise. RF Function
Audlo UK c/p £1)

At models 220/240V AC
AUDI0 4 band Sine /S0 output

TE22D Max distortion 1% 20HZ/200KHL
LAB27 Max distortion 0.5-1%

[LEADER) 10H2-1MHZ

LAGV120A 5band 10HZ-1MHZ,

Sne/S( 0.05-0.8% dist

LAG125 As LAG)20A but 0.02%

dist. [LEADER) £273.00
AG203 10HZ-1MHZ 5 band 0.1% Sine/S0

{TRI0) £129.95

£59.95
£86.25
£146.00

RF |AIl with Int/Ext mod. variable oulput]
- TE200 IMKNI 100MHZ 6 band
[300MHZ harm) £49.95
LSG17 IDDKNI 150MHZ (450MHZ-harm|

£71.30

£90.00
£69.85
£166.75

LEADER

FUNCTION {all um/SO/TrltnoIQITTL (101}
5020A 1HZ-200KHZ [SABTRONICS)

T6100 1H2-100KHZ [THANDAR]

T6102 0.2H7-2MHZ (THANDAR)

PULSE

16105 5N1 SMHZ Various oulpuls

(THANDAR £97.75

4001 Ulira-variable D.5HZ-1SMHZ [GSC) £113.85

OSCILLOSCOPE PROBE KITS
£2.95

{UX C/P 50pper 1to 3} BNC plug Xt
Xt £9.45

X1-X10 £10.50
X100 £16.95

DIRECT READ HV PROBE

UK C/P 65p] 0740 KV: 20K/Volt £18.40

O0SCILLOSCOPES

{C/P Dual trace £4.00: SC110 £1.00C:

Single Trace £3.00)

HWM307 Single trace 10MHZ SmV: 0.5 micro

sec. Plus built in component tester

6 x Tem display {HAMEG)

Optlonal case

3030 Single trace 15SMKZ. SmV: 0.5 micro

sec. Plus built in component tester. 95mm

tube. Trig. to 20MKZ (CROTECH]

HM203/3 Oual 20MHZ: Trig 1o 30MHZ

5mV:0.5 micro secs. 8 x 10cm display

[HAMEG) £253.00

HM203/4. As above but 2mV + Algebraic

add [HAMEG) £276.00

3131 Dual trace 15MKZ trig. lo ISMHZ

5mv:0.5 micro sec. 130mm tube plus

componen tester

WM 204 New model with component lesler

Oual 20MHZ delayed sweep:trig to 40MHZ.

Smv 0.1 micro sec B x 10cm display (HAMEG) £419.75
{Optional case £21.85}

£158.70
£18.40

£172.50

£276.00

AUDIO €LECTRONIC

301 EDGWARE ROAD, LONDDN W2 1BN. TE|

ALSO AT HENRYS RADIO.
404/406 EDGWARE ROAD. LONDON W2

836

SCI10A New model 10MHZ battery portable.
10mV 0.1 usec 2" irage
Al facilities {THANDAR)
{Options. Carry case

AC adaplor

Nicads
SAFGAN ~ UK made dual trace
Safgan all models SmV sens. 0.5 micro sec
6.4 x Bcm display.
DT410 Dual 10MHZ
DT415 Dual 15MHZ
DT420 Qual 20MHZ

£205.85
£217.35
£228.85

Cubegate

Limited

: 01-724 3564

t mmwwu(& ACCESS,

vis e your order. Allow up
e e

TV. SOUND
UNER BUILT AND TESTED

In the cut-throat world of
consumer electronics, one
of the questions designers
apparently ponder over

is “Will anyone notice if

we save money by chopp-

Ing this out?”’ in the

domestic TV set, one of the
first casualties seems to be
the sound quality. Small speakers
and no tone controls are common
and all this is really quite sad, as the
TV companies do their best to transmit the highest quality sound. Given this background a
compact and independent TV tuner that connects direct to your Hi-Fi is a must for quality
reproduction,

This TV SOUND TUNER offers full UHF coverage with 5 pre-selected tuning controls. 1t can
also be used in conjunction with your video recorder. Dimensions: 11%"x 8% x 3%"

E.T.l. kit version of above without chassis, case and hardware. £12.95 plus £1.50 p&p.

PRACTICAL ELECTRONICS'
STEREO CASSETTE
RECORDER KIT i ¢it:

WITH CASE
ONLY £31.00 plus £2.75 p&p.

+ NOISE REDUCTION SYSTEM. » AUTO
STOP. « TAPE COUNTER. + SWITCHABLE
E.Q. » INDEPENDENT LEVEL CONTROLS.
« TWIN V.U, METER, « WOW & FLUTTER
0.1%. « RECORD/PLAYBACK I.C. WITH
ELECTRONIC SWITCHING. « FULLY
VARIABLE RECORDING BIAS FOR
ACCURATE MATCHING OF ALL TYPES.

Kit includes tape transport mechanism, ready punched and back
printed guality circuit board and all electronic parts. i £. semiconductors, '1|
resistors, capacitors, hardware, top cover, printed scale and mains transformer.

You only supply solder & hook-up wire, Featured in April P.E. reprint 50p. Free with kit.

PE. STEREO TUNER KIT

This easy to build 3 band stereo AM/FM tuner kit

is designed in conjunction with Ptactical Electronics
[July '81). For ease of construction and alignment

it incorporates three Mullard modules and an I.C.

1F System.

FEATURES: VHF, MW, LW Bands, interstation
muting and AFC on VHF. Tuning meter. Two back
printed PCB's. Ready made chassis and scate. Aerial:
AM - ferrite rod, FM -75 or 300 ohms. Stabilised power
supply with ‘C’ core mains transformer. All components
supplled are to P.E. strict specification. Front scale size 10%'x 2%" approx. Complete with

diagram and instructions.
t0 suit tuner only. Finish size: 11%"'x 8%"'x 3%"".
£17.95 £3.50 Pius £1.50 p&p.

125W HIGH POWER
AMP MODULES

The power amp kit is a module for high
power applications - disco units, guitar ampiif-
iers, public address systems and even high
power domestic systems. The unit is protected
against short circuiting of the load and is safe

Self assembly simulated wood cabinet sleeve
Plus £2.50 p&p.

in an open circuit condition. A large safety
margin exists by use of generously rated com-
ponents, result, a high powered rugged unit.
The PC board is back printed, etched and
ready to drill for ease of construction and the
aluminium chassis is preformed and ready to
use. Supplied with all parts, circuit diagrams

SPECIFICATIONS:
Max. output power {RMS): 125 W. Operating
voltage {OC): 50 - 80 max. Loads: 4- 16 ohm.
Frequency response measured @ 100 watts:
26Hz - 20KHz. Sensitivity for 100w: 400mV
@ 47K. Typical T.H.D. @ 50 watts, 4 ohms:
0.1%. Dimensions: 205x90 and 190x36mm.

and instructions.

KIT BUILT
ACCESSORIES: Suitable mains power supply
kit with transformer: £8.50 + £2.00 p&p. £10.50 £14.25
Suitable LS coupling electrolytic. £1 + 25p p&p. +£1.15p&p +£1.15 p&p.

BSR RECORD DECK

Manuai single play record
deck with auto return

and cueing lever. Fitted
with stereo ceramic cart-
ridge 2 speeds with 45rpm
spindle adaptor ideally
suited for home or disco.

£12.95 +¢£1.75 pap.

SPECIAL OFFER! Replacement Stareo cass-
ette tape heads — £1.80 each. Mono: £1.50
each. Erase: £0.70 each. Add 50p p&p to order.

SPEAKER BARGAINS

2WAY 10 WATT

SPEAKER KIT

8 bass/mid range and 3%"*

tweeter. Complete with screws

wire, crossover components

and cabinet. All wood pre-

cut = no cutting required.

Flmsh chlpboard covered
ood late. size 14%"'x

8%")( 4. PAIR for ONLY

£12.50 plus £1.75 p&p.

ALL CALLERS TO: 323 EDGWARE ROAD,
LONDON W2. Telephone: 01-723 8432.

(5 minutes walk from Edgware Road Tube Station)
Now open 6 days a2 week 3 — 6. Prices include VAT,

R|IIThV|IC
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13"% 11" app.

All mail to:

21AHIGH STREET, ACTON, W3 6NG.

Note: Goods despatched to U.K. postal addresses only.
All items subject to availability. Prices correct at
30/10/82 and subject to change without notice.

Please allow 7 working days from recelpt of order

for despatch. RTVC Limited reserve the right t0 up-
date their products without notice. All enquiries send
S.A.E. Telephone or mail orders by ACCESS welcome.




Make us your No. 1 SUPPLIER OF KITS and COMPONENTS for E.E. Projects. We supply
carefully selected sets of parts to enable you to construct E.E. projects. Kits Include ALL
THE ELECTRONICS AND HARDWARE NEEDED. Printed circuit boards (fully etched,
drliled and roller tinned) or Veroboard are. of course, included as specifled In the orlglnal
article, we even Include nuts, screws and I.C. sockefs. PRICES INCLUDE CASES unless
otherwlse stated. BATTERIES ARE NOT INCLUDED. COMPONENT SHEET INCLUDED.
It you do not have the issue of E.E. which Includes the project—you will need to order
the instruction reprint at an extra 45p each.

SOLDERING/TOOLS

ANTEX X5 SOLDERING IRON

25W . £5-48

Reprints available separately 45p mach 4 p. & p. 45p."

SINE WAVE GEN Oct. 82. £14:65

G. P. PRE-AMP Oct. 82. £5'64

Oct. 8 £4-25

CONTINUITY CHECKER SeptB2 £4-97

SOUND SPLITTER Sept 82. £15-77

SOUND RECOMBINER Sept 82. £3-70
C.B. BATTERY CHARGER Sept 821.

£42-65

SCREEN WASH DELAY Sept 82, £4-48
INSTRUMENT PRE AMP Aug. 82,

£7:02

TWO TONE DOORBELL ALARM Aug

82, IeRss case and bell transformer.

BLEEPER Aug 82 £8:47

BRAKE LIGHT RELAY July 82. £4-80
2-WAY INTERCOM July 82, £4-1
ELECTRONIC PITCH PIPE July 8:‘ =
1

REFLEX TESTER July 82, £7-07

SEAT BELT REMINDER June 82. £3-73

EGG TIMER June 82. £4-95

TWO TONE TRAIN HORN WITH
REMOTE TRIGGER OPTION May 82,

£11-26
CAR LED VOLTMETER case,
May 82, £2-89
LIGHTNING CHESS BUZZER. May 82
£6-20

2k RAM PACK Apr 82 less case £13-79
V.C.0. SOUND EFFECTS UNIT Afr 82
£11-56

CAMERA OR FLASH GUN TRIGGER
Mar 82. £12-41 |ess tripod bushes.
POCKET TIMER Mar 82. £3- 71,
GUITAR TUNER Mar 82, £15-63,
CAI: OVERHEATING ALARM, Feb, 82,

SIMPLE - STABILISED POWER
SUPPLY. Jan, 82, £24-58

MINi EGG TIMER, Jan, 82. £3-94

8!IREN MODULE. Jan, 82, less speaker,
MODEL TRAIN CHUFFER. Jan, 82

BQUARE SIX. PDsc. 81. £4-70.

less

tLEgTRONIC lGNITION Nov. 81.

B8IMPLE INFRA RED REMOTE CON-
TROL, Nov, 8t. £16

PRESSURE MAT TRIGGER ALARM.

Nov, 81, £6-27 [ess mats,

EXPERIMENTER CRYSTAL SET.

Nov, 81, Less aerial, t:s 9

Handphones. £2-98 e

CAPACIT i NCEMETER OcLBI cz: 1.

£ -78
80IL MOISTURE UNIT. £5-81.
ICE ALARM -89,
612V POWER SUPPLY. Sept.81. £17-98
cMOos CAR SECURITY ALARM,
Sept. 8t. £9

K |
CMOS DIE Se t. 81. £7-.99
LED SANDGLASS. Aug. 81, £8-53.
CMOSs METRONOME. Aug, 81. £8-23,
COMBINATION LOCK. July 81, Less
case. £19-58,
BURGLAR ALARM SYSTEM. June 81
less bell, [oop & Mic's, £40-98.
TAPE AUTO START. June 81, £42-79.
LIGHTS REMINDER AND IGNITION
LOCATOR E.E.
MOISTURE INDICATOR E.E.
May 81, £4:0
GUITAR HEADPHONE AMPLIFIER
E.E, May 81, £4-23.
PHONE BELL REPEATER | BABY
ALARM E.E, May 81, £5-6
INTERCOM. Aprll 81, ".22 ‘2.
SIMPLE TRANSISTOR & DIODE
TESTERS. Mar. 81. Ohmeter version
£2:02. Led verslon £2:73

MINI SIREN, Mar, 81, £8-04,

LED DICE. Mar, 81, £8-44.

LED FLASHER. Mar. 81, £4-29.

MODULATED TONE DOORBELL.

Mar. 81. £6-84.

253"4‘:" POWER SUPPLY. Mar, 81,
5.

THREE CHANNEL STEREO MIXER.

Feb, 81, £18-69.

SIGNAL TRACER. fFeb. 81. £8-17 less

probe,

Ni-Cd BATTERY CHARGER. Feb, 81.

£13-61,

ULTRASONIC INTRUDER DETEC.

TOR. Jan, 81 less case, £53-47,

2 NOTE DOOR CHIME. Dec. 80. £10-32.

LIVE WIRE GAME. Dec. 80. £11-70.

GUITAR PRACTICE AMPLIFIER,

Nov, 80, £12-82 less case, Standard case

£3-88. High quality case £8:33.

SOUND TO LIGHT. Nov, 80. 3 channel,

£21-34.

TRANSISTOR TESTER.

£11-63 inc, test leads.

AUDIO EFFECTS UNIT FOR WEIRD

SOUNDS. Oct. 80. £13:11.

BICYCLE ALARM. Oct. 80, £10-35 less

mounting brackets.

IRON HEAT CONTROL. Oct. 80. £5-86.

TTL LOGIC PROBE. Sept. 80, £5-18,

ZENER DIODE TESTER. June 80, £6-66.

4 STATION RADIO. May 80. £16:29 |eas

case.
I‘EIGHTS WARNING SYSTEM. May 80,
4-68

Nov. 80.

BBOAISTIERY VOLTAGE MONITOR. May

‘'CABLE & PIPE LOCATOR. Mar. 80,

£4-11 less coll former,

KITCHEN TIMER. Mar, 80, £14-65.

STEREO HEADPHONE AMPLIFIER,

Mar. 80. £18-15.

MICRO MUSIC BOX. Feb, 80. £16-26,

Grey Case £3-99 extra.

SIMPLE SHORT WAVE RECEIVER.

Feb, 80. £25-86. Headphones £2-88.

SLIDE/TAPE SYNCHRONISER. Feb.

80. £12-30.

MORSE PRACTICE OSCILLATOR.

Feb. 80, £4-62.

SPRING LINE REVERB, UNIT. Jan, 80,
LN

UNIEEOARD BURGLAR ALARM, Dec.

79,

BABY ALARM. Nov, 79. £9-60,

CHASER LIGHTS. Sept. 79, £23-40.

SIMPLE TRANSISTOR TESTER.

Sept. 79, £7-30.

DARKROOM TIMER. July 79. £2-89,

ELECTRONICCANARY.June79.£5-8¢.

‘M‘IC.RSOCHIME DOORBELL. Feb. 79,
5-85.

THYRISTOR TESTER. Feb. 79. £3-78,

FUSE CHECKER. Oct. 78. £2:31.

SOUND TO LIGHT. Sept. 78. £8-42.

CAR BATTERY STATEINDICATOR.

Sept. 78. Less case, £2:09.

R.F. SIGNAL GENERATOR. Sept. 78,

£26:72.

IN SITU TRANSISTOR TESTER.

June 78. £6-77.

WEIRD SOUND EFFEc'I’S GENERA-

TOR. Mar, 78. £5-

:U;)‘IO VISUAL METRONOME Jan. 78

ELECTRONIC TOUCH SWITCH. Jan.
78, £2-73 less case,

RAPID DIODE CHECK. Jan, 78. £2'74.
PHONE/DOORBELL REPEATER. July
17, £7-46.

'ELECTRONIC DICE. Mar. 77. £5 68.

MORE KITS AND
COMPONENTS
IN OUR LISTS

FREE PRICE LIST
Price list Included wlth
orders or send sae (9 x 4)
CONTAINS LOTS MORE
KITS, PCBs

COMPONENTS

ltlustrations, product descriptions, ¢lrcuits afl |n-
cluded.
are stock lines for fast deflvery.

Send 80p In stamps or add 80p to order,

1982 ELECTRONICS
CATALOGUE

Up-to-date price list enclosed, All products

MORE E.E. KITS PLUS H.E. and E.T.f, PRO-
JECT KITS IN THE PRICE LIST,

MAGENTA gives you' FAST DELIVERY OF QUALITY COMPONENTS & KITS.
All products are stock [Ines and are new & full specification. We give personal service &
quallty products to all our customers—HAVE YOU TRIED US ?

MAGENTA ELECTRONICS LTD.

EF46, 135 HUNTER ST.

BURTON-ON-TRENT, STAFFS.,

DE14 2ST. 0283 85435. MON.-FRL 9.5. MAIL ORDER ONLY.
ADD 45p P. & P. TO ALL ORDERS. PpRriCES INC. VAT

Normal despatch by return of post.
OFFICIAL ORDERS WELCOME.
OVERSEAS, Payment must be In sterling,
{RISH REPUBLIC and BFPO: UK PRICES.
EUROPE: UK PRICES plus 10%.
ELSEWHERE: Write for quote.

SPARE BITS. Small, standard,
large, 65p each. For X5 + X25

Heavy base. Six ball and socket joints
allow infinite varlation of clips through
360°, Has 2{” dlameter (2-5 x magnifler
attached), used and recommended by
our staff,

VERO SPOT FACE CUTTER
PIN INSERTION TOOL .

VEROQPINS (pk of 100) 0
MULTIMETER TYPE { (1,000

£1-49
£1-98

52p
£5-48

SET, 10 leads with 20 clips . 99p
RESISTOR COLOUR CODE
CALCULATOR ......... 21p
CONNECTING WIREFPA

ED. 11 colours ..... 49p

SOLDERING IRON STAND .. £1-98

SOLDER. Handy size ........ 99p
SOLDER CARTON ... . £1:84
DESOLDER BRAID.......... 69
HEAT SINK TWEEZERS . 29
DESOLDERPUMP .......... £6-48
HOW TO SOLDER LEAFLET 12p
LOW COST CUTTERS ...... £1-69
LOW COST LONG NOSE
PLIERS..................... . £1-68
WIRE STRIPPERS &

CUTTERS ............. . £2:69 MULTIMETER TYPE 2. (YN360TR)

"EI.PING “ANDS JIG £6 30 20K o.p.v. with translstoré?sae.r._ls

ILLUMINATED MAGNIFIERS
Small 2”7 dia. (5% mag.) ...... £1-14
Large 3" dla. (4 x mag.) £2-40

CASTIRONVICE .............. £2-98

SCREWDRIVER SET.. . £1-98

POCKET TOOL SET . . £3 08

DENTISTS INSPECTION MIRROR

JEWELLERS EYEGLASS........ ".I -50
PLASTIC TWEEZERS ... . 89p
(F’A)IR OF PROBES WITH LEADS

TEACH IN 82

to size.

All top quallty components as_specified b
complete with FREE COMPONENT IDENTIFICATION SHEET. Follow this educa-
tional serles and learn about electronics—Start Today.
LIST 1 and LIST 2 together £27-98, LIST 3 £5-98.

% % SPECIAL OFFER % % %

LISTS 1, 2 and 3 ali bought together £33-48,
WOODEN CASE KIT also avallable £11-98—wood, formlca, glue, screws etc. Cut

Everyday Electronics. Our kit comes

12 part seiles, reprints avallable of previously published parts. 45p cach.
LISTS 1,2, AND 3 ALL AVAILABLE NOW.
ALSO WOODEN CASE KIT.

SEMICONDUCTOR DATA BOOK
Newnes £5-90
§IEECCUTR°NIC PROJECTS FOR HOME
ELECT. PROJECTS IN PHOTOGRgI&!

110 ELECT, ALARM PROJECTS £5-35
MODEL RAILWAY PROJECTS £1-95
BASIC ELECTRONICS. Theory and
practice £7-98
BEGINNERS GUIDE TO BUILDING
ELECT. PROJECTS £1-5

ADVENTURES WITH

MICROELECTRONICS

Similar to ‘Electronics’ below.
Uses [.C.s. Includes dice, elec-
tronic organ, doorbell, reaction
timer, radlo etc. Based on Bim-
board 1 bread board.
Adventures with Microelectronics
£2-55
less

Component pack £29:-64

battery.

metronome, organ,

projects.

battery.

ADVENTURES WITH ELECTRONICS

An easy to follow book suitable for all ages. Ideal for beginners,
No soldering, uses an S-Dec breadboard. Gives clear instructions
with lots of pictures. 16 projects—inciuding three radlos, siren,

by Tom
Duncan

intercom, timer, etc. Helps you learn about
electronic components and how clrcults work. Component pack
includes an S-Dec breadboard and all the components for the

Adventures with Electronics £2-40. Component pack £18-98 less

microprocessor.

digital electronics.

space invaders game, etc.

suggestions for ‘things to try’.

ADVENTURES WITH DIGITAL ELECTONICS

New book by Tom Duncan in the popular 'Adventures’ series.
This book of entertaining and instructive projects is designed for
hobbyists and students. It provides a stepping stone to the

The first part deals with the properties of some basic ICs used in

The second part gives details of how to build eight devices—
shooting gallery, 2-way traffic lights, electronic adder, computer

For each project there is an explanation of 'how it works' and also

No soldering—all circuits built on 2 Bimboard 1 breadboards.

Adventures with Digital Electronics book £3-25. Component
pack £42-50, ref. EEDC. All the components needed including
2 breadboards and hexadecimal keyboard. Available less
breadboards £29-98, ref. EEDF. Both less battery.

Everyday Electronics, December 1982

837



Courses

CONQUER THE CHIP—master modern
electronics the practical way by seeing and
doing in your own home. Write for your
free . colour brochure now to BRITISH
NATIONAL RADIO & ELECTRONICS
SCHOOL, Dept C3, Reading, Berks RG1 1BR.

Receivers and Components

SUPER KWIKMAIL OFFER. 300 mixed . q .
components including "IC’s Jiodes, "ete. Reach effectively and economically to-days enthusiasts
£1-50 including P&P or sen or list. H .
KWIKMAIL | ELECTRONICS, 135  Tany's anxious to know of your products and services through our
Dell, Harlow, Essex. semi-display and classified pages. Semi-display spaces may be
booked at £7-24 per single column centimetre (minimum 2-5cm).
XMAS ELECTRONICS SALE The prepaid rate for classified advertisements is 31 pence per word
MOOERE Oy NATIE MOVING  EOIL MICRO- (minimum 12 words), box number 60p extra. All cheques, postal orders,
PHONES. 200 ohms Impedance. With switch, Fitted

with lead and DIN plug. Used but in nice conditlon.
gn!ly_iii’seiaah pL%.AS%Ds. McICrO‘PHONE HEADPdI'ICO:E

XTEN N « Curly 4 core unscreened |eads.
High quality. Over 1 metre In length, 35p each p.p. 15p. BARGAIN COMPONENTS ASSORTED on

P P, T by i piiscon circuit boards, only £3-50/kg. Postage Veteran & Vintage

e. Cos vel pel . - i

p.p. £1. 2 pairs for £9 post free. Less boom mike £4 per £1:00. S.AE. for details. (DEE) 35 -

pair p.p. £1. 2 pairs £9 post free. AMPLIVOX HEAD. Galloway Road, Fleetwood, Lancs. “SOUNDS VINTAGE"

SETS WITH BOOM MIKE. £4-50 per pair postage £1. ¢ (

2 palrs1 lgr ;.s: po'st 12?. Le's? boolm ml(:te £4 p'ar alr, Th?‘ only magaukmfj for haII vmtlage bsound

p-p. £1. 2 pairs for post {ree. Impedance of above enthusiasts, packed with articles by top

headphones 600 ochms. All headphones fitted with Ex I G BARGAIN Box . e

Ministry plug. Standard new jack plugs avallable at 25p writers, covering gramophones, phono-

each. 2 for 40p. Headphone extension sockets only 25p B graphs, 78s, wireless, news, history, re-

each. 2 for 40p. GENUINE AFV TANK HEADSETS Qur Blg Bargain Box contalns over a thousand com- views, etc

and MIKE £3-50, p.p. £1. 2 pairs lo_,r £7 post' free. esistors, Itors, pots, switch dlodes, Bi-mo'nthl' Annual subscription £8-75

HAVE YOU SEEN THE GREEN CAT? 1000s of new transistors, panels, bits and pieces, odds and ends. , y. P

components, radio, electronlc, audio at unbelievably low § Id cost W the prl (airmail extra). Send 75p for sample copy.

prices. Send 50p and recelve catalogue and FREE All useful stuffi—would cost many times the price we are 212 L High St.. Watford, Hert

RECORD SPEED INDICATOR. TryaJUMBO PACK, asking if bought separately. Approx welght 4lbs. ONLY ower Hig s, atford, erts,

c%:l\talnsdtrulnsi:torls, lrtesmora' cal;:ssb DOISrihS;vltc';:t::, £5:00 Inc. post—your'e bound to come back for anothert

radlo and electronic ems., ver WOl or »

carri £2-50. MINI JUMBO PACK (£20 worth) £5, ESP, 1470 Foundry Lane, Southampton, SO13LS

Bep. £1.50. BRIDGE RECTIFIERS (Phillips) 400 PIV Lots of surplus bargalns on our latest list—send an Service Sheets

at 4 amps. Well made. Should be over £2 each., Qur s.a.e, for your copy now.

grg;ss?:;.npl.pt,ozop.ws'zol:nla%ozorcrghn %@Lf&‘lg ANY PUBLISHED, FULL-SIZE SERVICE
| iy, D SHEET by return £2 4 LSAE. CTV/

diodes 3 ch. 10 for 25p. OPTRON TYPE OP160 3 . . E E

mn:: gseoa olooss’. m%h output Power. Matched to 300 SMALL COMPONENTS, transistors, music centres £3. Repair data with all cir-

'hf 05’300 36?; 21P5005L serles photo transistors. Our diodes. £1:70 7lbs assorted components £4:25 cuits, layouts, etc, your named TV or

RIDICULOUS RESISTOR SALE. § watt carbon film 101bs £5-75. Forty assorted 74 series ICs on Video £8:50. Free 50p mag. All orders,

reﬂslors.;l% tolergm:e. H;gh q'uallt'yl reslst’:)lrs mag:; panel £1:70. 500 capacitors £3-20. List 20p queries—T.I.S. (E.E)., 76 Churches, Lark-

under exacting con ons by automatic machlnes. i i 3

range IRO to ?OMO. In |ots of 1000, (25 per value).Only refundable. Post 60p. Optlonable Bt hall, Lanarkshire.

£8 per 1000, Lots of 5000 for £35. 20p. J. W. B. RADIO, 2 Barnfield Crescent, BELL’'S TELEVISION SERVICE f

GENUINE EX GOVT. COLLAPSIBLE AERIALS. Sale, Cheshire M33 INL. ELL’S V. 8 or service

A 1'||my al:ijus::ble hlighly :mclé;\t wdhggoaenaé Ins sheets on Radio, TV etc. £1-25 plus SAE.

sectlons. Length open 1} metres, Close imm. Copper :

plated sections., As used on Ex Govt. Manpacks. Brand TURN YOUR SURPLUS capacitors, tran- gxlgur i;rhv Service N:amlx;fll’ss oxllsorel(axes't.

new in makers boxes. £2:50 each, p.p. 75p. 2 for £5 sistors etc., into cash. Contact Coles Hard- w. enquiries 0_ . ngs

post free. ; & Co. 103 South Brink, Wisbech Rd. Harrogate, N. Yorkshire. Tel: 0423 55885.

Please add 15% VAT to all orders including post ng . 0 K nk, ! P

packing and carriage. Cambs. 0945-584188. Immediate settlement. Software

MYERS ELECTRONICS. (E.E.), 12/14 Harper Street, 5

Leeds LS2 7EA. Leeds 452045. New retail premises at AER!AL. BOOSTERS trebles incoming sig- EDGE CONNECTORS, double 39 way. -1”

c'bgvh’n .d%egst(‘(’fpos#ez 1%0{3!‘:1'5 Ca"?”’s wﬂcome : nal, price £7-00. SAE leaflets. VELCO adaptable ZX 81- sp:actrum £1, including

0 on, . (Lun. . 0 3. LML) Sunhday ope 1 )

V103 mm, e 1 s ELECTRONICS, Ramsbottom, Lancashire | postage. HARDING, 42 Woodfield Avenue,

BLO 9AG. Lincoln.

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next avallable issue of Everyday Electronics for..
insertlons. | enclose Cheque/P.O. for £...............ccoiviiiiiinn.
(Cheques and Postal Orders should be crossed Lioyds Bank Ltd. and made payable to Everyday Electronics)

[N 3 AP O T, o T - C 0 CTI C TR

EVERYDAY ELECTRONICS

Claesified Advertinements Dept., Room 2812,
ADDRESS ................................. I I King’s Reach Tower, Stamford Street, London SE1 ILS

Telephons #1-281 5842

Rate:
...................................................................... . 3p per word, minilmum 12 words. Box No. $0p extra,
Company registered In England. Reglstered No. 53626, Reglistered Office: King's Reach Tower, Btamiord Street, London SE1 9LS. 12/82
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etc., to be made payable to Everyday Electronics and crossed ‘“Lloyds
Bank Ltd.” Treasury notes should always be sent registered post.
Advertisements, together with remittance, should be sent to the
Classified Advertisement Department, Everyday Electronics, Room
2612, IPC Magazines Limited, King's Reach Tower, Stamford St.,
London SE1 9LS. (Telephone 01-261 5942).

For Sale

Miscellaneous

DUAL-BEAM 10 MHZ oscilloscope, good as
new £150. Tel: 0633-857309. Evenings only.

OPTICAL FIBRES for use in communi--
cations, electrical isolation, remote sensing,
illumination, etc. Introductory package con-
tains five sample lengths of silica, glass and
plastic fibres totalling ten metres plus a
forty page fibre optics guide. with theory,
uses, practical circuits, etc. Send £5-95 to
Quantum Jump Lid., 53 Marlborough Road,
Tuebrook, Liverpool L13.

Books and Publications

BASIC ELECTRICITY in 5 volumes, BASIC
ELECTRICITY in 6. £8/set. Colchester
(0206) 866123.

LEARN

ELECTRONICS WITHOUT
SOLDER

Build electronic

circuits without soider

on a Roden S-Dec.

This has built-in

contacts and holes into

which you plug your components.
Suitable for all ages. Can be used
time after time. [deal gift for
students or experimenters.
Fullinstructions and 2 circuit
diagrams with each S-Dec.

Send cheque or P.0. to:-

Roden Products, Dep EE G
High March, Daventry, 4 7 ==
Northants, NN11 40E. ] including p & p

Alcon .. A N . 762
Ambit .. . 3. .. 82
Audio Electronics .. 836
Bi-Pak 764, 765
B.K. Electronics Cov. 11l
B.N.R. & ES. .. i .. 835
Bulld. .. - .. .. 769
Cricklewood Electronics 763, 766
Dziubas M. .. .. .. 834
E.D.A. .. oo - .. 823
Electrains .. -B .. 166
Electronize Design Cov. Il
Electrovalue 1 . .. 834
Enfield Electronics .. .. 1768
Europa Electronics .. .. 168
G.S.C. .. 5 .. .. 162
Greenweld 54 .. .. 166
Grenson .. oo 2T .. 824

INDEX TO ADVERTISERS

1.C.S. Intertext .. . .. 840
Jupiter Cantab .. Ny .. 1767
Litesold .. .. o .. B34
Magenta Electronics ., .. 837
Maplin Electronics B Cov. IV
Phonosonics .. no .. 828
Pops Components .. 840
R&TVC .. g ol .. 836
Radio Components Specialists 824
Rapid Electronics .. 831
Sinclair Products 832, 833
Texas Inst, £ o, .. 8271
Titan Transformers .. .. 1766
T.K. Electronics L) .. 828
Watford Electropics .. .. 170
West London Direct Supplies 839
Wilmslow Audio ol .. 828

DIGITAL WATCH REPLACEMENT PARTS.
Batteries, displays, backlights, etc. Also re-
ports publications charts. SAE for full list.
PROFORDS, Copners Drive, Holmer Green,
Bucks HP15 6SGA.

THE SCIENTIFIC
WIRE COMPANY

PO Box 30, London E.4. 01 531 1568
ENAMELLED COPPER WIRE
WG 1lb 8oz 4 ox 20z

Bto34 3-30 1-90 1-00 0-80
35 to 39 3-52 2-10 1-15 0-85
40t0 43 4-87 2-65 2-05 1-46
44 to 47 8-37 5-32 3-19 2-50

48 to 49 15-96 9-58 6-38 3-69
SILVER PLATED COPPER WIRE

14 to 30 6:63 3-86 2-28 1:50

TINNED COPPER WIRE

14 to 30 3-97 2-41 1-38 0-94

10 x 10 mtr reels 3 amp PVC cable mixed colours 5-00

Prices Include P & P vat. Orders under £2 ado 20p.

SAE for list of copper and resistance wire, Dealer en-

qulirles welcome.

FREE MULTIMETER (Brand new)! When
you order over £25 worth of our second-
hand Test Gear. For details large SAE to:
S.H.E.,, 5 St Joseph’s Park, Ballycruttle,

SILVER OXIDE BATTERIES
Save pounds on silver oxide and alkaline button
cells. Fully guaranteed. e.g.: LR44 for Pentax ME
Super camera only 42p each post free.

For FREE EQUIVALENTS CHART and price list
send s.a.e. to:

H. M. WHEELER & CO,, (Unit 1), 15 Haw-
thorn Crescent, Bewdley, Worcs. DYI2 2JE

PEN WATCH—Slim stainless steel pen,
combining quartz 5 function watch, easy
battery change, uses ‘Parker’ refill, guaran-
teed. ONLY £3-99, TAITS MAIL ORDER, 31
Lime Grove, Addlestone, Surrey.

NO

BATTERIES

NO WIRES
ONLY

£29.95

PER _PAIR
+ £6-75 VAT
& P & Pincl.
The modern way of instant 2-way communications.
Just piug into power socket. Ready for use. Crystal
clear communications from room to room. Range
$-mile on the same mains phase. On/off switch.
Volume control, with ‘buzzer’ call and light indicator.
Useful as inter-office intercom. between office and
warchouse, in surgery and in homes. Also available
F.M. model. Per pair for £49-95 VAT & P & P incl.

NEW AMERICAN TYPE CRADLE
TELEPHONE AMPLIFIER

MAINS INTERCOM

O & £18.95
+ £4-65 VAT
&P & P incl.

Latest transistorised Telephone Amplifier, with
detached plug-in speaker. Placing the receiver on to
the cradle activates a switch for immediate two-way
conversation without holding the handset. Many
people can listen at a time. Increase efficiency in
office, shop, workshop. Perfect for ‘‘conference™
calls: leaves the user's hands frec to make motes,
consult files, No long waiting, saves time with long-
distance calls. On/off switch, votume control. Con-
versation recording, model at £20-95, £4-95 VAT &
P & Pinct.

DOOR ENTRY SYSTEM

No housc / business / surgery should be without a
DOOR ENTRY SYSTEM in this day and age. The
modern way to answer the door in safety. Talk two-
way to the caller and admit him only if satisfied by
pressing a_remote control button which will open
the door electronically. A boon for the invalid, the
aged, and busy housewife, Supplicd complete d.i.y.
kit with onec internal Telephone, outside Speaker
panel, eclectric door lock release (for Yale type
surface latch lock); mains power unit, multicore
cable, 50ft and wiring diagram. Price £59-95 includ-
ing VAT & P & P. E tra phone £9-95.

PLEASE ALLOW 10-15 DAYS FOR DELIVERY
10-day price refund guarantee on all items
Access and Barclay Visa Card welcome.

Personal Callers Welcome
WEST LONDON DIRECT SUPPLIES (EE12)
119 THE VALE, ACTON
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postalordervalue...................cccee.e. . NO......

my Access card account with the above amount.

Make the connection with Access

and receive a regular postal
Electronics. It's easy, it's straightforward and it's quick.
Just use the subscription order form to get your Access
card account charged with the price of a subscription or
order your subscription through Access on the phone:
(01) 886 6433. If you pay by cheque or postal order, use
the subscription order form in the usual way.

Il BN BN BN N N N BN BN
SUBSCRIPTION ORDER FORM

I wish to become a subscriber to Everyday Electronics for one year and enclose cheque/
.made payable to |PC Magazines Ltd.

Complete this portion if you are using your Access card account. | authorise you to debit

delivery of Everyday

Subscription Rates:

l UK, Isle of Man, Channel
Islands and Irish

[TTT1]]

My Access no. is r [

[ [ ]]

Overseas £12

(Block letters please)

Name____ =

I Republic £11
Unless you are phoning your

Addr

L I order,complete and post this

\ order form to:

Signature.

2613 King's Reach Tower,
Stamford Street,

‘Everyday Electronics,

’---\

---------J

London SE19LS.

TECHNICAL TRAINING

IN ELECTRONICS,
TELEVISION AND AUDIO

IN YOUR OWN HOME — AT YOUR PACE

ICS can provide the technical knowledge that is so e€ssential
to your success,knowledge that will enable you to take advant-
age of the many opportunities open to the trained man. You
study in your own home, in your own time and at your own
pace and if you are studying for an examination ICS guarantee
coaching until you are successful.

City & Guilds Certificates

Radio Amateurs
Basic Electronic Engineering (Joint C&G/ICS)

Certificate Courses

TV and Audio Servicing

Radio & Amplfier Construction

Electronic Engmeenng and Maintenance
Computer Engineering* and Programmmg
Microprocessor Engineering*

TV, Radio and Audio Engineerin
Electrical Engineering.* Installation

and Contracting  “Quality for IET Associate Membership

Approved by CACC

POST OR PHONE TODAY FOR FREE BOOKLET

Please send me your FREE School of Electronics Prospectus.
Subject of Interest

Member of ABCC

Name

Address

. Dept B268
Rostite: ICS School of Electronics
160 Stewarts Road, 01-622 9911
O 8 A St e London SW8 4UJ {All Hours)
---------------

Make your own PCB. It's
easy: 12V Motor with chuck attached
“GET YOU STARTED" KIT
12V Mini Drill (takes $A).

1mm Bit.

25 sq. ins. Copper Clad.

PCB Etchant for § Itr.

Tweezers and Dish.

Fine Etch Resist Pen.
Instructions. Only £6-00. 6
“SUPER'" KIT As above with:

3 Pens, Fine-Med.-Thick.

75 sq. ins. Copper Clad.

3 Sheet Transfers—Etch Resist.
Only £8-50.

POPS COMPONENT

WHY USE STRIPBOARD?

SIMPLE PCB DRILL

with 3 collets 0-8 to 2-0mm. £4-50.
PCB ETCHANT

Double strength to make 3} Itr.
solution. 90p.

ETCH RESIST PENS

Set of 3, Fine-Med.-Thick. £1-80.
COPPER CLAD BOARD

X 6” x 1mm on Pax. 25p sheet.
Prices are inclusive but add 60p
P & P to each order.

Cheques & P.O.'s payable to
POPS Components.

38 Lower Addiscombe Rd,
Croydon CRO 6AA

‘December issue includes a Rocking Motorbike

CAN YOU
SPOT THE CONNECTION?

If you enjoy the challenge of electronics and the
satisfaction of a job well done you should read
Practical Woodworking. The wealth of easy-to-
construct projects are designed to be, not only
attractive, but usefulinand around the home. Our

and an ingenious Magic Box—both great ideas for

Christmas and a family desk great for the home

hobbyist in painting, writing sewing or, of course,
electronics. Get connected to

PRACTICAL

WOOD WORKING

The practical man's guide to woodworking.

Published spproﬂmnoly t.he third Friday of each inonth by IPC Magazines Ltd.. Kinga Reach Tower, 8tamford 8t., London SE] 9L8. Printed m Engiand by Index Printers, Dunstable, Bedas, ole Agents
il

for Australis and New Z

Gordon and Gotchb (Af8ia) Ltd. South Africa —Centr::l News Agency Ltd. Snbscnphom Inland £12.00, Overseas £13.00 per aunum payabie to IPCServncu Onkﬂda House, Perry -

mount Road, Haywards Hen.th Bussex. Everyday Electronics ia sold subject to the foilc wing conditions namely that it shall not, without the written cousent ot the Publishera first given, ba lent, resold, hired ou
or otherwise dhpoud of by way of Trade at more than the recommended selling price shown oo cover, and that it shall not be lent. resold, or hired out or otherwiee disposed of in a muttlated condition or in
any umauthorised cover by wav nf Trade, or affixed to or as part of any publication or advertising, literary or pictorial rnatter whatsoaver.
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6 piano type keys

NEW RANGE QUALITY POWER LOUD-
These
loudspeakers are ideal for both hi-fi and
disco applications. Both the 12"  and 15"
units have heavy duty die-cast chassis
and aluminium centre domes. All three
units have white speaker cones and are
fitted with attractive cast aluminium
{ground finish) fixing escutcheons.

SPEAKERS (15", 12’ and 8").

Specification and Price:

15" 100 watt R:M.S. Impedance 8ohm
59 oz. magnet, 2'° aluminium voice coil.
Frequency"
Response to 2.5KHz. Sensitivity 97dB.
Price £32 each. £3.00 Packmg and Car-

Resonant Frequency 20Hz.

riage each.

o

60‘ B.K. ELECTRONICS g
A SOUND CHOICE

Sroc d

% PROMPT DELIVERY % PRICES INCLUDE V.A.T. % AMPLE STOCKS
A PERSONAL SERVICE FROM A SMALL EXPANDING COMPANY

1 K-WATT SLIDE DIMMER

¥ Controls loads up to TKW.

% Compact Size 43” x 14" x 24",

Y Easy snapin fixing through panel/cabinet cut out,

'I ¥ Insulated plastic case.

“ Full wave control using 8 amp triac.

% Conforms to BS800.

Y Suitable for both resistance and inductive loads.
Innumerable applications in industry, the home,

STEREO CASSETTE TAPE DECK MODULE.
Comprising of a top panel and tape mechan-
ism coupled to a record/play- back printed
board assembly. Supplied as one complete
unit for harizontal installation int6 cabinet or
console of own choice. These units are brand
new, ready built and tested.

Features: Three digit tape counter. Auto-
stop. Six piano type keys, record, rewind,
fast forward, play, stop and eject. Automatic
record level control. Main inputs plus

secondary inputs for stereo microphones.

input Sensitivity: 100mV to 2V Input im-
pedance: 68K. Output level: 400mV to both
left and right hand channels. Output Im-
pedance: 10K, Signal to noise ratio: 45dB.
Wow and flutter: 0.1%. Power Supply re-
quirements: 18V DC at 300mA. Connections:
The left and right hand stereo inputs and
outputs are via individual screened leads, all
terminated with phono plugs (phono sockets
provided). Dimensions: Top panel 5%in x
11%in. Clearance required under top panel
2Ysin. Supplied complete with circuit dia-
ram and connecting diagram. Attractive
lack and silver finish.
Price £26.70 + £2.50 postage and packing.
Supplementary parts for 18V D.C. power
supply {transformer, bridge rectifier and
smoothing capacitor) £3.

12"' 100 watt R.M.S. Impedance 8 ohm, 50 oz. magnet. 2°* aluminium voice coi.
Resonant Frequency 25Hz. Frequency Response to 4KHz. Sensitivity 95dB. Price
£23.70 each. £3.00 Packing and Carriage each.

8” 50 watt R.M.S.

Impedance 8 ohm. 20 0z magnet. 13” aluminium

voice coil, Resonant Frequency 40Hz, Frequency Response to 6KHz,
Sensmvny 92dB. Also available with black cone fitted with black metal

protective grill.
£9-50 each. P, & P. £1-25.

PIEZO ELECTRIC TWEETERS —

Price: White cone £8-90 each. Black cone/grill

MOTOROLA

Join the Piezo revolution. The low dynamic mass (no voice coil) of a
Piezo tweeter produces an improved transient response with a lower
distortion level than ordinary dynamic tweeters. As a crossover is not
required these units can be added to existing speaker systems of up
to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS
SUPPLIED WITH EACH TWEETER.

sized Hi-Fi speakers. Price £3-45 each.

general purpose speakers,
systems, etc. Price £4-35 each.

TYPE 'C’ (KSN6016A) 2" x
etc. Price £5-45 each.

TYPE 'A’ (KSNloaéA) 3” round with protec-
tive wire mesh, ldeal for bookshelf and medium

TYPE ‘B’ (KSN1005A) 34" super horn. For
disco and P.A.

5” wide dispersion
horn. For Hi-Fi systems and quality discos,

TYPE ‘D’

TYPE '

TYPE ‘F

- 37 Whiteho

TYPE'D' (KSN1025A) 2” x 6” wide dispersion
horn. Upper frequency response .retained
extending down to mid range (2,000 ¢/s).

Suitable tor Hi-Fi systems and quality discos.’

Price £6-90 each.

TYPE 'E' (KSN1038A) 33” horn tweeter with
attractive sllver finish trim. Suitable for Hi-Fi
monitor systems, etc. Price £4-35 each.

TYPE ‘F' (KSN1057A) Cased version of type
‘E'. Free standing satellite tweeter. Perfect
add on tweeter for conventional loudspeaker
systems. Price £10-75 each.

U.K. post free (or SAE for Piezo leaflets).

B.K. ELECTRONICS ...

use Meadows, Eastwood, Leigh-on-Sea, Essex SS95TY

and disco's/theatres, etc.

Price £11:-70 each + 50p P&P. (Any quantity.)

1000 MONO DISCO MIXER—
completely built and tested
employing modern |.C. circuitry.
Can be mounted vertical or hori-
zontal into cabinet, console, etc.
Two turntable inputs (ceramic) plus aux. {tape)

and mic. inputs. Headphone menitor socket. Compatible with OMP100 Power Amp. (500mV O/P ).
Controls: Microphone talk over switch with separate volume, treble and bass.
Three maln fader (level) controls with master volume, trgble and bass.
Monitor selector switch with monitor level control. Mai 8 On/Oft switch.
Smart black finish. Size: 535 x 110 x 60mm. Power requirements: 240V A.C.
Price: £39:99 + £2-25P & P.

V.u.
Meter

MULLARD SPEAKER KITS

12'' 80 watt RM.S. loudspeaker.

A superb general purpose twin cone loud-
speaker. 50 oz. magnet. 2 aluminium
voice coil. Rolled surround. Resonant fre-
quency 25Hz. Frequency response to
13KHz. Sensitivity 95dB. Impedance 8ohm.
Attractive blue cone with aluminium
centre dpme.

Price £17-99 ea + £3.00P & P.

B.S.R. P232 TURNTABLE

P232 Turntable % 'S’ shaped tone arm

Y% Beitdriven v Aluminium platter

# Cueinglever ¢ 240 volt AC operation (50Hz)
% Cut-out template supplied

% Used as standard by Hi-Fl and Dlisco
manufacturers

% Fitted with either a magnetic or ceramic
cartridge, please state cartridge required

Price £22-50 + £2-50 P & P.

POWER AMPLIFIER MODULES

100 WATT R.M.S. AND 300 WATT R.M.S.
MODULES
Power Amplifier Modules with Integral toroidal
transformer power supply, and heat sink. Sup-
plied as one complete builtand tested unit. Can
be fitted In minutes. An LED Vu meter s avall-
able as an optlonal extra.
SPECIFICATION:
Max Output Power:
110 watts R.M.S. (OMP 100)
310 watts R.M.S. (OMP 300)
Loads: Open and shortclrcuitproof, 4-16 ohms
Frequency Response: 20Hx—25KHx +3dB.
Sensitivity tor Max. Out,
500mV at 10K (OMP 100) 1V at 10K (OMP 300)
T.H.D.: Less than 0-1%
Supply: 240V 50Hz
Sizes: OMP 100 360 x 115 x 72mm
OMP 300 460 x 153 x 66mm
Prices: OMP 100 £31-50 each + £2-00 P&P
OMP 300 £89-00 each + £3-00 P&P
Vu Meter £6-50 each + 50p P4&P,
Purposetutly designed 40 watt R.M.S. and
30 watt R.M.S. 8 ohm speaker systems
recently developed by MULLARD'S
specialist team in Belgium. Kits comprise
Mullard woofer (8”7 or 5”) with foam surround
and aluminium voice soil. Mullard 3” high
power domed tweeter. B.X.E. buiit and tested
crossover based on Mullard circult, combining
low loss components, glass fibre board and
recessed loudspeaker terminals. SUPERB
SOUNDS AT LOW COST. Kits supplied in
polystyrene packs complete with Instructions.
8” 40W system—recommended cabinet slze
240 x 216 x 445mm
Price £14-90 each + £2-00 P&P.
5”7 30W system—recommended cabinet size
160 x 175 x 295mm.
Price £13-90 each + £1-50 P&P.
Designer approved flat pack cabinet kits,
including grill fabri¢c. Can be finished with iron
on veneer or setf adhesive vynil etc.
8” system cabinet kit. £8-00 each + £2-50 P&P.
§” system cabinetkit. £7-00 each + £2-00 P&P.

* SAE for current lists. % Official orders welcome. ¥ All prices include VAT. % Mail order only. * All items packed (where
applicable) in special energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572.




Nearly 400 pages of all the most useful
components and a whole big new section
devoted to home computers and personal
software. As always the catalogue keeps you
up-to-date with the latest technology — even
our ordinary miniature resistors are. now
superb quality 1% tolerance metal film, yet
they're still only 2p each. As well as our usual
quality products at low prices, now we'’re
offering quantity discounts too. So pick up a
copy of our catalogue now — it's the biggest
and the best!

Post this coupon now for your copy of our 1983 I
catalogue, price £1.25 + 25p p&p. If you live outside the
UK send £1.90 or 10 International Reply Coupons.

I enclose £1.50. I
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\ Allow 14 days for delivery. FE 11/82

THE NEW
MAPLIN

FOR 1983
BRINGS YOU

RIGHT UP-
TO0-DATE IN
ELECTRONICS
& COMPUTING

See us at the UK’s new electronics exhibition —
The Electronic Hobbies Fair — at the Alexandra
Pavilion from 18th to 21st November. (Special
bus from Alexandra Palace BR station and FREE
car park in Alexandra Palace park!). The exhibition
covers electronics, computing, amateur radio,
CB, practical hi-fi and radio control modelling.

NAPLIN

ELECTRONIC SUPPLIES LTD

P.O. Box 3, Rayleigh, Essex SS6 8LR.

Telephone: Southend (0702) 552911 /554155

Shops at:

158-161 King Street, Hammersmith, London W6 Tel: {O1) 748 0926
Lynton Square, Perry Barr, Birmingham. Telephone: (021) 356 7292

284 London Road, Westcliff-on-Sea, Essex. Tel: (0702) 554000
All shops closed Mondays
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