Easy to build projects for everyone
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ATARI cuve

THE GAME WITH 50 CARTRIDGES
RRP £12995 inc VAT

OUR PRICE

£78-22 VAT

£89.95 inc. VAT
supplied with a free marns adaptor 8 pair
{ pacdies 8 pait of joysticks #nd a combat carte.dge
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£16.95 Inc VAT

ATARI CARTRIDGES
20% OFF R.R.P

Atart Soccer £29 95

NOW £23.95

Activision Dragster £18 95

NOwW £14.95

Activision Boxing £18 95

NOW £14.95

ATARI OWNERS CLUB Why not join our FREE Silica Atari Owners Club
and receive our bi-monthly newsietter with special offers and details of the
Iatest new cartridge releases. Telephone us with your name and address and
we will add your name to our computer mailing list

T.V. GAME CARTRIDGES

We specialise in the whole range o ames and sell cartridges for the following games
ATARI = MATTEL » ACETRONIC » PNILIPSgt OATABASE » ROWTRON = INTERTON  TELENG
et us know if you own any of these games and we wili tet you have deiails of the range of
artridges available
Attention INTERTON & ACE TRONIC owners we have aver 75 assorted used cartridges
with 1 year guarantee — SPECIAL OFFER £8.95 each

We 8130 have 8 number of secondhand games and cartrid:

ELECTRONIC CHESS

Liquid crystal baltery chess NOW £5 OFF
computer with 100 200 hrs RAP £2495
battery hfe and two levels of piay SALE PRICE

S::::sa":s‘:cessepalale chess £19.95
GRADUATE CHESS

i e e s

electronic chess sel with (egra
INC VAT

FIDELITY MINI-SENSORY CHESS COMPUTER

hess set see Nlustration
The very first chess compuler of 1ls price to offer a portable computer with ntegral sensory board
Battery {6-8 hrs) or mains operated This 1s a modular game and additional plug n modules are
planned for 1982 for advanced chess. popular operings. greatest master games, draughts and

£49.95

stock al

MINI-SENSORY COMPUTER WITH

INC
STANDARD CHESS MODULE WAS £54.50 NOW

VAT

THE ULTIMATE T.V. GAME
RRP £22995 inc VAT

OUR PRICE
£156.48

6 NEW CARTRIDGES JUST RELEASED
ASTROSMASH » SNAFU « BOWLING
SPACE ARMADA « BOXING
TRIPLE ACTION
All 19 current cariridges - the six new
ones above now retail at £19 95 — Silica
special ofter price £17.95 inc VAT

The Matrtel intellvision 1s the most advanced TV game in the world with a range of over 25
different cartnidges all at our special offer price of £1795 This game uses a 16-bit
microprocessor gwveng 16 colours and three-part harmony sound The picture quality s incredible
with 30 effects andrealsst. An add onkeyboard will be nihe Spring 1982
nvert the Mattel into a full home computer with 16K RAM which will be fully expandable and
progvammah e in Microsoft Basic Other accessories will be added later in the year The norma
price of the Intellivision « free soccer carindge is £229 95 bul our special ofter price 1s £179 95
nc VAT saving you £50 00

MATTEL OWNERS CLUB — Why not join our Mattel Owners Club and recive our
regular newsletters contatming details of alithe latest cartridge releases Telephone us
with your name and addresses and we will add your name to our computer mailing list

FREE 16 PAGE CARTRIDGE CATALOGUE I you are interested 1n owning a
Mattel, we now have available a 16 page catalogue describing the latest six cartndges
to be released. as well as a new Matrel colour leafiet with brief descriptions of all 25
cartndges Telephone us for further details

JEARTH INVADERS

These invaders are 8 breed of creature hitherto man They

annot be killed by Iradittonal methods — they must be buried The battle

ducied in B maze where squads of akens chase home troops The only
way of ehiminating them g by digging holes and burying them

rAP £26.95 NOW £18.95 1 var
PAC MAN 2

rrP £33.95 NOW £24.95 inc var
SPACE INVADERS

(and destructs

(¢ct of the game
Based on one of the mos| popular arcade games. Space Invader ™ packs
action with mult) shaped, brilhant LED vessels
defenders missile rockels and a beam force canno
ettects The atta 05 attempt 1o bomb the g
You manceuvre ssile rockets - &
nvacer fc uickly as you can
automatic digit. ng Fo 3

NOW £16 95 e var

inkriown 1

pitting Pac Ma
for Pac Man o at

ebv apturing and destroying Ghosts. Bu
and Energirers without be, ng himsel! desteoyed by the Ghosts P
Man 2 incorporates (he most modern and comples stat s displays
ever produced 8nd 1§ now on release for the hrstin the UK otfering
an ideal present

ots of
ncluding attack ships bombs

lus erciting electronic sound
nd defenders as they are moving
ding alen bombs — and destroy the

rouressive oo of dfficulty Includes

RR.P £24.95

R — THE AFFORDABLE ANSWER

The Post Ottice

Was £99 95

vow £48.95 inc vaT

00 of Mathesles Rosd
y Presse entes on

onerJ l/usl/uen NOW £69 oo inc VAT

certified teleph answering hy

Sorry darhing, | will be late home - Love John
The Call Jotter | brings the affordable
answer at the amazing price of £69 {or
£99 tor the Call Jotter 2 with built-in
remote recall facihities) These amazing
telephone answering machines are Post
Office certified and guaranteed for one
vear Y ey mnke a lhoughﬂul gt for
home or busir

THIS NEW MODE
INCORPORATES

ADAPTOR

WAS £199 VAT

SALE PRICE £124

inc VAT
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ZX81 cover photo—Sinclair Research Ltd.

Electronic Design Award

Joint sponsors Muliard Ltd and EVERYDAY
ELECTRONICS are delighted with the great
response from secondary schcols to their
challenge. The judges have just completed
their examination of entry papers and all
participants will be notified directly of the
results for Stage 1.

The twelve winning schools are to submit
their working models for Stage 2 judging
during May. An exhibition of models and
presentation of prizes will take place at
Mullard House, Torrington Place, London
WC1, in June. Further news regarding
SEDAC wil! appear in next month's issue.

© IPC Magazines Limited 1982. Copyright in all
drawings, photographs and articles published in
EVERYDAY ELECTRONICS is fully protected,
and reproduction or imitations in whole or in part

are expressly forbidden.

PROJECTS

CAPACITANCE/FREQUENCY METER by A. P. Donleavy

Dual purpose digital meter for the workshop
2K RAM PACK by V. Terrell

Memory expansion for the Sinclair ZX81 Microcomputer

MAGNETIC LOCK by R. A. Penfold
The lock that doesn't betray its presence

V.C.0. SOUND EFFECTS UNIT by D. Butler

Simple experimental sound generator
IN-CAR P.S.U. by A. R. Winstanley

Provides 6V, 7:5V or 9V d.c. from a 12V car battery
LIGHT ACTUATED SWITCH by R. A. Penfold

Controls equipment by light

SERIES

TEACH-IN 82 by O. N. Bishop
Part 7: Amplifiers and the Amplifier Module

INTRODUCTION TO LOGIC by J. Crowther
Part 12: Final part of this series—flip-flop circuits

FEATURES

EDITORIAL
Inconspicuous; Flag Flying

SHOP TALK by Dave Barrington
Product news and component buying

JACK PLUG AND FAMILY by Doug Baker

Cartoon

FORMING AN ELECTRONICS CLUB

by T. R. de Vaux-Balbirnie
A school teacher's advice

EVERYDAY NEWS
What's happening in the world of electronics

RADIO WORLD by Pat Hawker G3VA
Empire Broadcasting, Amateur Satellites

READERS LETTERS
Your news and views

DOWN TO EARTH by George Hylton
Designing a simple a.m, radio

COUNTER INTELLIGENCE by Paul Young

A retailer comments

BRIGHT IDEAS
Capacitor Measurement

FOR YOUR ENTERTAINMENT by Barry Fox

A visit to a Japanese semiconductor factory

SQUARE ONE
Beginners' Page: Switches

NEW PRODUCTS

Facts and photos of instruments, equipments and tools

CIRCUIT EXCHANGE
A forum for readers' ideas
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Our May issue will be published on Friday,
April 16. See page 25| for details.
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DO YOU LONG TO HEAR
YOUR DOORBELL RING?
Our tatest kit gives
youapleumqmrnu[cm.c mg '

note harmonically =
related tone sequence 7 CHIME

(NOt 8 MICTOPTOCessor 1
controlled buzz or the Qs
same old ding dong)
at atouch of & button
»
suppled compiete with "
2 printed Circuit boarg, A
loudspeaker and driied n

bon and requeres onty

9V battery and push button

common 10 Most households

apphcations as car alarms, Ciocks, 10YS.

P A sysiems. etc The unit produces s
150mW output and draws iess than one TuA
from a PP3 battery when the tone ceases
Supphed compiete with circurt ang
assembly instructions

This kit Dased on & new

integraled circuit. 13 E

1 may also be switched by logic i such
IDEAL PROJECT FOR BEGINNERS —Only £5

REMOTE CONTROL
Pubiished remote contro Fb"/’

Systems tend 10 be Quite

com requtiring

dificult-1o-get components and & wetl
©qQuipped 1ab 10 get them to work 1 this has put
yOu Off Mmaking your own System we have just
the its for you Using infra-red, our KITS
range from simple on/olf controllers to coded
fransmitter/race:vers with 16 on/oft outputs
or three anatogue outputstor controliing. 9.9
TV or Mi-Fr systems The kitg are easy 10 build
#nd 8imple 10 3¢t up—and they are @
versatile. controlting anyths

d00rs 10 ro0m hghting just

8quIted OulDUI CIFCUINS. ) @ felBys. 1NacS, elc
1 you Caf 3e3ign yOur Own system we STOCK &
wide fange of remote control Components at
very COMpetitive prices

We have compiled a bookiet on remote

HOME LIGHTING KITS

These kits contain all necessary components and full
instructions & are designed to replace a standard wall

switch and control up t3 300w. of lighting.
TDR300K
MK
TD300K
TOE/K

Remota Control Dimmer
Transmi~ter for abave
Touchdi nmer

Extension kit for 2.way
switching for TD300K

LD300K Rotary Controlled Dimmaer

£44.30
€420
£ 700

€ 2,00
€ 350

—

Ji”

LS

24 HOUR CLOCK/APPLIANCE

Switches any apphance up to 1kwW

n and off at present times once per
day Kit contains: AY-5-1230 IC
0.5” LED display, mains supply
display dnvers, switches, LEDs
triacs, PCBS and fu ) instructions

-

TIMER KIT

DISCO LIGHTING KITS

DL1000K. This value-for-money

kit features a bi-directional

sequence, speed of sequence

and frequency of direction

change, being variabie by means of potentio-
meters and incorporates a master dimmin:

control Only t14.68
DLZ1000K. A lower cost version of the above
teaturing undirectional channe! sequence
with speed variable by means of a pre-set pot

Outputs switched only at mains zero crossing
points to reduce radio interference to a
minimum Oniy £8.00
Optional opto inpul DLA1 60

Atiowing audio ("beat”)—Ilight response

TEACH—-IN '8

EE Minilab
Parts 1 -6
Parts 7-12

2

£1350
€750
£ 490

Special price far all kits.

purchased together £23.50

Woodwork not included
The above kits inciude all the com
ponents specified in the Teach-(n

‘82 projects parts 1- 12 plus sockets
tor ICs specifiod

LEDs

Red... 09p Green
03p  Yetlow

Red

3mm & 5mm Round
Clips 3mm & 5mm

[Shaped Leds]
Rectangular (Gravestone)
Recuanguisr 5x2.5mm
Square O5x5mm
Triangular AS5mm
Arrowhead <I2.5x5mm

[Flashing Leds)

Smm diameter Red

120
12p
Green Yellow
16p
170
17p
17
17p

16p
20p
20p

20p

39p Flashing/Continuous.

[Tri Colour Leds)

Smm round 30p

42p

Smm Rectangular 32p

Overseas Customers.

control  contaiming Crfcuits.  hims, dats
sheeis and details of our remote control kits
#nd components $0 00n'1 Control yourselt—
SEND US 30p and a stemped sddressec
envelops tor your copy TODAY!

CT1000K Basic Kit
CT1000K with white 30x {56/131 x 71mm}
{Ready Built)

ALL PRICES
EXCLUDE VAT 3

ELECTRONICS

11 Boston Road
London W7 3SJ

R
DEPT. E.E. .

B~

DVM/ULTRA SENSITIVE
THERMOMETER KIT

Goods by retum subject to svailability. This new design is based on the —
9am to 5pm (Mon to Frij ICL7126 (a lower power version of
1000 12 dom (Sat the ICL7106 crwp) and 2 3% digi | F73g) |
hiquid crystal display This kit will g
form the basis of a digital multi- ——
meter {only a few additional resistors and
switches are required —details supplied). or a
digital ther {=50°C to
+150°C) reading 10 0.1°C. The basic kit has a
sensitivity of mV for a full scale reading
automatic polarity indication and an uilra low
power requirement—giving a 2 year typical
battery life from a standard 9V PP3 when used
8 hours aday, 7days 8 week Price £15.50

Add £1.76 (Europe). £4.50 lelsewhere for p & p.
Send S.A E. for turther STOCK DETAILS.

LING § wOR
AC UL AR B =g

Telephone
01 579 9794/2842

So you’ve fancied some
WHARFEDALE E90 speakers— =

But the bank manager won't co-operate! Don’t despair 5
now there are
Wilmsiow Audio
flat-pack kits for
the Wharfedale
ES0.E70and ESO
A few hours of
easy and
interesting work
will complete
your speakers at
avery
considerable
saving on buying
“assembled

E systems.

1N\ e T

e AMBIRCMAKT

Al

N 4
.

The kits contain all cabinet components — accurately machined for easy
assembly — all drive units, crossover networks, acoustic wadding, reflex
port trim, nuts, bolts, terminals, grille fabric, etc. The cabinets can be
painted or stained or finished with iron-on veneer. Easy, foolproof
assembly instructions are supplied — no electronic or woodworking
knowledge necessary.

Prices: E50 kit £182 per pair including VAT, carriage and insurance £ 8
E70 kit £220 per pair including VAT, carriage and insurance £ 8
E90 kit £330 per pair including VAT, carriage and insurance £10

Credit terms available through leading finance house.

Written details on request.

(S WHLMSLOW
((@mmm
35/39 Church Street, Wilmslow, Cheshire SK9 1AS

g Lightning service on telephoned credit card orders! Em

rsy
0625 529599

218

MUSIG KITS

ALL WITH PRINTED CIRCUIT BOARDS

128-Note Sequencer SET76 120-45 Drum-Synthesiser SET119 50 11
16-Note Sequencer SET86 8463 Enlarger Yimer SET93 3922
3-Channel Mixer SET107 21-50 Frequency Doubler SET98 11:75
3-Microphone Mixer SET108 12-99 Funny Talker SET99 1655
6-Channel Mixer SET90 96-87 Guitar Effects SET42 15-92
Analogue Reverb SETBY 45-92 Guitar Muitiprocessor SETBS 79-18
Audio Eftects SET105 15-12 Guitar Overdrive ETS6  21-17
Chorosynth SET100 12504 Guitar Sustain U e G
Compressor SET120 25-05 Headphone Ampiifier SET104 21-45
Digital Reverb SET?8 7350 Metronome SET118 10-58
Discostrobe SETS7T 3970 Microphone Pre-amp SET61  11-32

109 OFF

10% oft U.K. CWO, orders over £20, From this advert until end of month,
(5% oft for credit cards). This counon, must accompany order.

Noise Limijter SET97T 1596 plit-Phase Tremolo SET102 29-98
P.E. Minisonic Synth SET38 18156 Switched Trebie Boos! SET89 12:51
Phaser SET88 2108 Synthesiser Interface SETSt 9-49
Phasing & Vibrato SET70 36 25 ransient Generator SET63 16°86
Practise Amphifier SET106 22-15 TYremoio SET116 13-47
Rhythm Generator SEYT 103_ See Lists Tuning Fork SET46 37-04

ignal Tracer SET109 17:50 Voice Operated Fader SET30 9-85

imple Phase Unit SET25 10-54 Voice-Scrambler ET117 213
Smooth Fuzz SET91 1168 Wah-Wah SET58 1401
Speech Processor SET110 12-18 wind and Rain Unit SET28 1139

Sets include PCBs, U.K. P.& P, 15% VAT, Res., Caps., S'C,s, Pots, Knobs, SW's, Skts,,
Wire, Solder, Box, Photocopy of Orig. Text. Fuller details and more great kits in our
Free Catalogue.

Prices correct at press, E. & O.E,, subject to stock. Delivery frequently by return but please
allow 14 days

PHONOSONICS

DA14 6EH

DEPT EE24, 22 HIGH STREET, SIDCUP, KENT,
01-302-6184

Everyday Electronics, April 1982



4141 70 | LS91 80 | 4007 1 4561 75 LM3ss
74142 19¢ | LS92 36 | 4008 62 4518 42 |LM387
[ 74143 250 | LS93 36 | 4009 35 4519 29 |LM389
74144 250 | LS95 45 | 4010 40 4520 i tm:g
35 CARDIFF ROAD, WATFORD, HERTS., ENGLAND A e el e | —— U113900
MAIL ORDER, CALLERS WELCOME. Tel. Watford 40588/9 74148 75 LS1090 30 | 4013 2] LM390SN Ll
74150 80 | LS112 30 | 4014 75 |LINEAR IC's LM3911 18
28| 74151 45 | LS113 40 4015 66 702 75/LM3g14 18
ALL OEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED ORDERS | 7407 2g| 74153 45 | LSM4 35 1 4016 32 |709C B pin 35 LM301S 220
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/ | 7408 16| 74156 75 LS122 44 4017 a 1100 48 LM3p16 220
P.O.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL | 7409 16 70155 75 | LS123 55 | 4018 88 733 8| LM13600 128
INSTITUTIONS’ OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY | 7410 1a| 74156 75 | LS124 108 4019 42 |7418pin 14/ 303 7
WELCOME. PAP ADD S0p TO ALL ORDERS UNDER £10 00. OVERSEAS ORDERS | 7411 20| 74157 4s | LS125 30 | 4020 61 |747C 14 pin 65 \1C1304P 200
POSTAGE AT COST. AIR/SURFACE. (ACCESS orders by telephone walcome). 7412 20 74159 98 | LS126 30 | 4021 70 | 748C B pin 38 Mci310P 130
VA Export orders no V.A.T. Applicable to U.K. Customers only. Uniess stated otherwise | 7413 24/ 74160 80 | LS132 45 | 4022 66 | 753 8 pin 108 iCiass 55
all prices are exclusive of V.A.T. Please add 15% to total cost including P & P. 7414 32 ;::g; :g tg:g: g 4023 20 31‘?“ ooon ‘:'.I MC1489 55
We etock many mors items. [t pays 1o visit us. We are situated behind Watford Football ;::g :; 74163 64 | LS139 38 :g: :: 2||4|_:Qoo 87 MC1494 Lo
@round. Nearest Undarground/BR Station: Watford High Street. Open Monday to 2420 6| 74184 84 LS159 19 4026 130 12708 175 MCi10s 380
Saturday 9.00 am-8.00 pm. Ample Fres Car Parking apace lvl"lb" 1421 20 74165 62 | LSIS3 3% 4027 38 |2116-5v 210 MgllQGL 70
- — % s MC1506 213
POLYESTER CAPACITORS: Axlal lead typs (Vaiues are In nf) nzmo 2 e s | R TR A (L e (3 150
400V : 1nF, 1n5, 2n2, 3n3, 4n7, 608 11p; 10n, 15n, 18n, 22n 12p; 33n, 47n, 68n 18pg 100, 150n 7425 28] 4170 188 LS1ST 35 4030 50 AY.1-1313A  8so MC3340 120
20p; 2200 30p; 330n 42p; 470n 52p; 680n 80p; 14F 88p; 2u2 82p ; 4u7 85p Seor 3 74172 290 | US158 36 | 4031 170  AY-1-1320 225 MC3360 120
180V : 10nF, 12n, 100n r1 ; 150n, 220n 17p; 330n, 470n 30p; 680n 38p; 1uF 42p; 1ub 45p; 2u2 2427 27 4173 §s | LS160 41 | 4032 125 | AY-1-5051 160 MC3401 (1]
48p; 4uT 8p. 7428 28| 74174 72| LS18Y 41 | 4034 198  AY-3-8500 3s0 MC3403 110
b p MC3405 150
POLYESTER RADIAL LEAD CAPACITORS (250V) Moo, el TADS IE N LSIE A R e Y A | hnMFceot 70
{0nF, 150, 220, 27n 6p: 33n, 47n, §8n, 100n Tp; 150n, 5200 10p; 330n, Temchein 81 ail parts | 7ax2 200 JO0 20| RUE Q| GRS HDQVISNZ0T 4se MKsoase 538
470n 17p;'630n 19p; 1uF 2395 1415 40p; 2.2 48p. RV 1437 21 70178 95 | Usyes 145 | 4038 110 |CA30N1 130 MM5303 835
o MES: 2
ELECTROLYTIC CAPACITORS : (Values are In 4F) 500V : 10 52p; 47 T8p; 63V:0-47.9-0, [ 1438 27 AT LOTSERI S | soart =8 i S NEeas i
15.2:2,338p:4 78p; 68, 1010p; 15, 22 12p; 33 15p; 47 12p; 100 19p; 1000 70p. 50V : 47 12p; | 507 W s 10|t 2 | o 78 | CA018 85 NES44 210
88 20p; 220 24p; 470 320 ; 2200 90p. 40V ; 47,15, 22 9p; 3300 $0p; 4700 120p. 25V : 1°5, 68, | 1040 %/ a2 s L3 2 a2 s0 CA3019 80 NESSS 16
10,22 Bp; 33 9p; 47 8p; 100 11p; 150 12p; 220 15p; 330 22p; 470 28p; 680, 1000 34p ; 2200 300 ; 7443 90| 74184 99 | Us11s  sa | 443 70 CA3020 210 NESSE 4
3300 180, 4100 ¥ip. 15V 4;) 47,100 9p; 125 12p; 220 13p; 470 20p; 630 34p ; 1000 2Tp; 1500 b | .47 s0| 74185 99 | L3127 130 | 4044 65 |CA3023 210 NEs8o 325
2200 38p ; 3300 74p ; 4700 7
TAG-END TYPE T0V : 4700, 2450, 64V ; 3300 198p; 2200 139p. 50V ; 3300 154p; 2200 10p. | 1443 851 T4 20 | Lsies 273 e 7 CANA LR i
40V ; 4700, 160p. 25V ; 4000 92 ; 3300 98p ; 2500, 2200 $0p. 15,000 3450 7447 50 ;::g; ;g LS192 58 4048 55 g:g‘:‘g I;g NES84 420
TANTALUM Bead Capacitors POTENTIOMETERS:(ROTARY)  OPTO ey Galliass s | 620 R prot S o Bes ey 120
ISV: 014, 022, 033 15p; 047, | Carbon Track. 0-25W Log & 0-5W | ELECTRONICS | o0 1o 110 1 | L2es @ dos 73 |CA30as 71 NESS? e
. 15 18p; 2:2, 3-3 18p; | Linear Value. LEDe ptus clips | 3453 16 74195 65 | Sqgs 58 4052 78 | CA3048 220 NES70 428
U 119. 10 28p. 16V 2:2, | 50001 K& 2K (Lin. only) Single 29p | TIL209 Red 3mm 13 | 7453 16 74196 65 | Sy97 a5 4053 78 | CA059 285 NESTY 420
6 8 10 18p; 15 3p; | 8K-2 MQ single gang 200 | 711211 Gen 3mm 18 | 7460 16 74197 5 | S22 60 4054 125 |CAXTS 213 RC4136D 69
33 40p; 100 75p. 8K-2MQsingla with DP switch 1lp TIL212 Yotlow 18 | 7470 35 1S2¢0 96 4055 125 CA3080E 70 55868 248
MV 15 ‘22 20p; 33 4735p;100 85p. 5K-2 MQ double gang 800 | ) 'ned 14 | 7472 0 74LS L5243 g5 4056 120 | CA3081 180 SAB3209 re
MYLAR FILM CAPACITORS  gliDER POTENTIOMETER 2"YellowGraen 10 |13 30 LS00 12 U5pa3 a5 4058 480 S T LTI 298
100V : 1nF, 2n, 4n, 4nl, 100 8p: 0.25W log nnd linear values 60mm | Squere LED 2 7 7; 23 LSOI :3 LS244 80 4063 ’g CAN2 H 29 8477 173
18nF, 22n, 30n, 40n, 47n Tp; 560, | g ().500K Q single gang 70p | Triangle LED 18 4 40 02 4 | LS2s 9% f SP8s?9 200
H 7476 30, LSO3 14 | (s2s1 40 | 4066 36 'CA3I30 90 TAT120 150
100n, 200n 9p. 470n/50V 12p. 10K Q-300K Q Jual gang 110p OCPT1 120 | 5480 48 LS04 15 LS?S&‘! w0 | 4067 399 |CA3140 48 TATM30 160
MINIATURE TYPE TRIMMERS  Self Stick Graduated Bezols  40p | ORFIZ 13 748 920 LS05 15 | [Sps7 4z | 4068 22 |CA3GO 35 TA7204 228
4-8pF, 2-100F 22p; 2-25pF, 5-65pF 2NS7 o | 1482 76 LS06 15 | LSos8  4n | 4069 20 | ICLT106 750 TA7205A 220
30p; 10-88pF 38p. : PRESET POTENTIOMETERS P 31 7483 s0 LS09 15 S250 as | 4070 28 ICLTI07 878 TA7222 175
Vertical & Horfzontal 7 Seg Displays 7434 83 LS10 15 5281 195 40N 20 ICL8038CC 300 TA7310 175
COMPRESSION TRIMMERS 0-1W 50 1—S1A1Q Miniature Tp  TILI21 C An 3~ 118 | 7485 35 LS1 15 | S266 25 4072 20 |ICM7205 1150 TBA120 70
3-40pF, 10-800F 20p ; 20-2500F 28p; 0-25W 100Q1—3-3M Q Horlz 10p | TIL322 C Cth 5”198 | 7486 28| LS12 15 ga73  ee 10713 20 |CM7207 473 TBAS50Q 330
100-580pF 39p ; 400-1250pF 48p. 0-25W 200 Q—4-TMQ Vert 10p | DL704 C Cth 3~ 7489 208 LS13 30 'sore  ga | 4075 20 ICM72AS 1050 TBABOO 50
L DL707 C.A. -3” 7490 | LS4 as | (2200 00 | 4078 50 ICMT218A 1950 TBA810 o
POLYSTYRENE CAPACITORS | RESiSTORS : Carbon Film, High = DL747 C.A. -8 100 | 7491 as LSt 15 | 2Rl oo 408t 26 |ICM7217A 790 TRA820 80
100F to 1nF 80; 1 SnF to 120F 10p. | Stability, Low Noise, Miniature | FND357 or 500 126 | 7492 j LS20 s | 2000 37 | 082 21 |ICM7224 785 TDA1004 290
Tolerance 5%. 3 M AN3640 178 | 7493 30 LS21 18 | 3203 45 | 4085 65 ICM7555 80 TDA1008 e
SILVER MICA: 2pF, 33, 47, Range Val. 1-99 1004 | 3" Green C.A. 180 | 7494 3 LS22 18 | bSOA0 00 | 4086 70 'LA3350 250 TDA1022 as
88, 8-2, 10, 12, 15, 18, 22, 27, 33, 3w 202-4M7 €24 29  1p  TIL32Inf. Red s2 | 7495 so| LS26 18 | reads {30 | 4089 tap  LAdO3 295 TDA1024 108
390,47, 50, 6, 68, 75, 82, 85, 100,  iw 2024M7 E12 2p 1p | TIL78 detector 34 | 7496 48 LS21 95 | r258 o0 | 4093 43 |LAGOIP 340 TDA2020 320
120, 150, 180 15p. 200, 220, 250, Jw 202-10M E12 Sp  4p 05| 7497 920 LSz 20 | 2500 200 | 409¢  1s8 LCTI20 300/ TDA 320
270, 300, 330, 360, 390, 470, 600, 28: Metal Flim 13Q-1M %0 4p  TIL10O 90 74100 85 LS30 18 2l 0 4005 90 LCMN30 340 TLOBICP 40
800, 820 21p. 1000, 1200, 1800, | 13 Metal Fiim 510_1M 8p &p | Bargraph Red. 74104 54 LS3:2 15 23 4096 90 LF351 48 TLo84 o
2000 30p. 3300, 4700 60p. 100+ price applles to Reslstors of | Ten segment 228p [ 74105 85 LS33 16 Léggf; 37 | 4097 320 LF3S3 95, TLOT1CP 10
sach valengtimiveds LCD DISPLAYS | 74107 32 Lsa7  1e L 37 | 4098 88 |LF355 85 TLOT4CN 100
CERAMIC CAPACITORS: 0V 3 Bt stop | 74109 35 LS3a g5 | L3368 80 | 4599 95 LF356 95 TLO8ICP 25
0-50F 10 100F 4p; 220101000 70. | LT e e and smake i Dio Plrno a0 L340 18 tgg;g 3 ae 29 LM10 428 TLOBICN 78
M301 A 20
EURO BREADBOARD £5.20. | detector $78p. Sockat for above 40p. T el B Lsas a4 Moot Gl WS 8
= BWITCHES 74116 38| LSS1 15 9 4412 800 [LM3NIM 70 YA A1003 035
:"?'-T‘T"o‘ ":g”'-“:g“s BLIDE 250V : TOGGLE 2A 250V | 74118 80 LSS5« 15 | LS378 69 433 770 [LM318 200 YPCSTS 350
BV 7808 148p 7905  220p }A D$DT & :49 ;:ST p | 74119 90/ LSSS 30 | L5390 140 4501 28 [LM324 30 YPC1025H 378
12V 71812 4Sp 1912 2200 ¢ DECet ke T 44p |70120 75| LS7T3 28 | LS393 140 4502 90 |LM339 54/ XR2206 300
i 7015 1450 7815 220p S + D P :gg-ullN 74121 30| LST4 25 LS399 230 4503 50 |LM348 64/ 7g0CPU 350
fav. 18 14sp = PUSH BUTTON | 3P chafgrovers®o | 14133 3| Lore 30 cwmemmmms | o8 208 LMISH "l Zhate H
N W T02201ETastic/CRgIng Latching or SPSTon/oft 84p | 74125 42 LS78 24 CMOS 4510 58 LM379 4go ZN4D3 38
sV 7805 4Sp 53p Momentnry. DPDT 6tags 750 | 74126 40| LS83 50 | 4000 14 4511 68  LM380 75 ZN424 120
JEVo o 2812 450D e $5p SPST C/Qver #9p  DPDT c/ofl  88p | 74128 42| LS85 70 | 4001 14 | 4512 75 |LM38IN 148 ZN42SE a
:“ gy :gg ;g:; i DPDT C/Over145p | DPDT Blased 148p | 74132 48| LS86 38 4002 14 | 4514 195 |LM382 128 ZN“?Gf ;::
L0 TR L U SWITCHES Ministurs Nop-Locking 74136 35/ LS00 35 | 4006 66 | 4515 195 [LM3ss 140 ZN103 ¢
1006mA T002 Plastic Casin Push to Make 15p ushito Brenki2op f | BC21 7 X314 28 | 2N4037 48
sV 8105 300 70L05. s0p @  ROCKER: SPST onjoft 10A 250 285 || My o LB CatL PIGE™ il ZTxme ol zness 1
[ 78062 30p - / ROCKER: {lluminated DPST AC126/7 :s BC214 10 | BFR30/40 23 | OCs2 130 ZTx:m 30  2N4061/2 10
v 78L82 30p / Lights when on: 10A 240V 850 | AC12 BC214L 10 ' BFR41 23 | OC83/8¢ 40 | ZTX 14 2N4427 13
12V 78L12 30p  T9L12  e0p ROTARY : (ADJUSTABLE STOP) 1 pole/ | AC141/2 ® C236 10 | BFR79 23 | OC140 110 zrxso1 /50215 | 2N3859 78
18V 78018 30p 1"79'-15 sop 2-12 way 2p/2-8W, 3p/2-4W, 4p/2-3W.  4Sp :g;‘l‘em 2 gggg;s :4 s:naom 2 ognon 5 g;go} ;: PLTEY] 58
123 3 LM3 125 78HOS+SV/5A Y S0V ‘A P 8 70 s | BFR98 108 o Ns172 18
CA085 95 LM323K 500 s} EOMARY M EnsIZ20VIAC Mifm ® | ACyi9/20 75 | BC3088 16  BFX29 28 | TIP29 34| ZTXS3 28| 2Nas 48
LMI0OH 170 T ass0 5o TBHGSA +5V ACY21/22 75 | BC321/8 1S | BFX84 20 | TIP2OA 30 | ZTX550 25 | ansioy 75
LM30SH 140 to +25V 599 | DIL SOCKETS (Low Profile - Texas) ACY28 75  BC338 15 | BFXBS/36 28 | TIP20B 50 | 2N897 21 | oNs305 24
LM309K 138 TBAB2SB 7S 354G 5A —2.25 8 pin 8p; 14 pin 10p; 18 pin 10p; 18 pin 16p; [ ACY39 85 BC4al 34| BFX87/8 28 | TIP28C 52 | 2N69s 49| oNses/s 30
LM317K 350 TDA1412150 to - 24V 78Sp 20 pin 22p; 24 pin 25p; 28 pin 28p; 40 pin 30p. ng/! 7 gg:?r‘, " 8;:5?/ I TIEE0] amyiaess 35 oNsass 0w
51/52 ¢ | 2NTOBA 19
JACKSONS VARIABLE DIODES ZENERS SCRs AF118 90  BCS18/7 40  BFY56 32 | TIPA 48 ;moa 19 | 2NS842 734
CAPACITORS AA129 22 | Range 2V1to | Thyrlstors | AF139 40 BCSa7/8 12 BEY&4 38 [ TIPIIC  $S | 2Np18 33 | ST 48
Dilicon 0 2 365pF with BAI00 15 | 39V 400mW | qa00v 42 | AF178 75 BCS49C 14  BFYst 120 | TIP32A 48 | 2N1131 2 24 | 2N6027 32
100/300pF 220p slow motlon BY126 12 8p each SA/400V . AF239 73  BCS57/8 1S  BRY3g 40 | TIP32C 40 | oN1303 ™ 2SANS (1)
800pF 250p Drlve 495p BY127 12 Range 3V3 to SA/600V 48 BC107 10 BCss® 15 | BSX20 20 | TiP33A 88 | 2N1304/5 6% | 2SCH172 128
61 Ball Drive 0% (20871781, (435 CRO33 280 | 33V.1-3W eA/300y 69 | BC107B 12 BCYT0/7Y 16 | BSYSSA 25 | TIP33C 10 oNjgyiB 215 | 25C49S/8 76
4519/DAF  188p with slow Y YT 15psach | SAleev 75 | BE108 10 BCY72 20 BUI0S 170 | TIP34A T4  Nz210A 20 | 25C1096 85
Dlal Dilve 4103 © motion drive 498p OALT 12 SA/Sov #3 | BC108B 12 BD131)2 4 BU20S 18 | TIPIC 88, 25C1173 128
01/381 780 SOULSFSIONS 0A70 11 NOISE 12a/100v 70 [ 5S108C 12 BDI33 60| BU23 200 | TIPasA 160 NaTmA 36 | 2SC1308 100
Drumsimm  $9p 23050 2180 OAT¥ 18 pjode 198 | 12A/400V 98 AR |eEDASS,. | b EeRd 2% 28
100, 150pF 3820 OABY 18 12A/800v 138 | BC10S8 12 BDI36/T 40 | MDBOOY 250 28C1307  1%0
0-1:365pF  350p ‘L' 3x310pF 725p OABS 1§ 15A/700v 180 | BC109C 12 BDI3R/G 40 | MJ400 150 17 | 25C1440 88
002385pF  438p 00-3x 25pF $78p OA%0 8 BRIDOE 2nasce Y qoe ] BC140 30 BD140 40 [ MJag) 178 48 25C1878 140
OAS! s RECTIFIERS o 0., 32| BC142/3 30 BDI44/s 198 | MJ2955 20 28 25C1923 S0
DENCO COILS RDT?2 145p OAO5 & | (plssticcase) | onsoss 38 | BEM ? BD20S 110 | MJE3O 54 28 25C1045 228
'DP' VALVETYPE RFC § 9714 OA200 & | 1A/s0V 18 | BYe  gae|BC1478 10| BD214 118 | MJE3TO/TY 100 26 2SC1953 %o
Range 1 to 5 BI., RFC 7(19mH)160p OA202 8 | yajq00v 23 | C108D a | BC1e 9 BD24S 188 | MUE20SS 99 | Tpjpq  gg  2N2926G 10 ps5cis7 w0
Rd., YI. WhtA22p IFT 13; 14, 15; INOIE & | oy g | TiCas 24| BC1488 10 BDITE 70| MJENSS 70 | Typrgy g9 | 2M3033 26 | 25Ch0e0 140
¢7B.Y.R.  110p 16,1 120p INO16 s TIC4s 29 | BC148C 10 BD4xu 58 | MPF102 = 50 | Tip14p/y 420 | 2N3054 58 25C2028 88
1.8 Green  150p IFT 18/1-6 135p IN4001/2 8 | 1AJ400V 28 BC149 ? | BDs17 ] MPF!M 10430 | 1ypogss 2N3055 “
‘T'1to 58I, Yl IFT18/465 152 IN4003 & | 1A/ecov 34 | T'C4T  IS[BCI4C 10 BD&ISA 88 30 | TIR30% o0 | aNzaez  qae | 2362020 210
Rd., Wht.  150p TOC 1 1250 INGOOL/S & | 2A/80V 38 BCISI 27 BOSIGA 85 | MPF10S 40 TIEnss 40 aNseey 18 | 252018 70
BOA Valve Holder MWSFR 1220 IN4008/7 7 TRIACS BC157/8 10 | BDYS6 180 | MPSA0S 28 3 b P B L
2 MWILW SFRISJ IN4148. H 2A/200V 40 3A/100V 48 | BC1S9 11 | BF115 3 MPSA06 28 TIS44/45 48 | 2N3702/3 10 25C2314 88
2 4 1844 s | rA/e00v 46 | 3A7400v BC160 48 | BF167 20| MPSAtz 32| TISBsa o | 2B3IMS 10| 25C2168  ves
VEROBOARDS 1 COPPER 3A/100v 15 | 2A/600v  es | BA/100V  ¢0 | BC187/8 10 | BF180 38 | MPSASS 30 | T1S%0 3 25C1679 198
clad plain | clad boards JAM0OV 18 | SA/Moov o3 | SA/60V 9| BCiesC 10 BFI9/s 12| MPSase Jo | IISS1 32 | ZNSB 10 gn05, gy
1 x 13 13p "s$2p  Fibreglass IA/600V 17 | 8A/400v s | BA/80OV 115 | BC170 1s | BF196/7 12 | MPSAT0 25 0 80 | 2N3T0/1 10 | 0 a8 12
x4 83p — 66 90p 3JA/1000V3e  10A/200v 215 | 12A/100V 78 | BC172/3 11 | BF198/¢ 16 | MPSUO6 55 vawm 23 2:’;" 11 3IN1eo 12
$f <3} 83p — 6 127 1500 5A/400VS0p | 10A/600V 315 | 12A/400V. 82 | BC177/8 120 | BF200 30 | 0C23/26 170 | YRAGAF 75 ' 2N3172 198
8 x5  95p 19 SRBP _ ORITEVRe | asajooov 218 | 12A/800V 138 | BC179/81 20 BF224 24 O0C28 130 | VK6GAF 96 | aN3773 278 | 40318 1
X177 328p M1p 95,8 ¥ 25A/600v 395 | JEA/100V 103 | BC182/3 1o | BF244/S 28 | OC35/36 125 | VKBBAF 105 2N38i9 21 | 4036172 so
%11 azep 2 9 BY164 s | 16A/400V 105 | BC184 10 | BF244B 30 | OC41/42 120 | ZTX107/8 11 | 2N3820  3g 40408 $9
Phts of 100 ping Ferric Chlo- e stock a | yutitl 08 | 25A/400v m BCi82L 10 | BF256 38 | 0Ca3 85 | ZTX100 11 | 2N3822/3 o | 40411 280
Spot Face Cutter 1185 | fide 1 Ib. [ deagslaction 25A /8007 BC183L 10 | BF257/8 32 | OC44 120 | ZTX300 13 | oN3ses o 40467 ”
Pinin Anhydr, 1950 | 9 lectronic 25A/1000V m BC184L 10  BF250 35 | OC4s 40 | ZTX301/2 16 | 2N3903/4 33 40504/s %0
sertion Tool Fo L Books and DIAC J0A 400V 82
020 | DeloPensen IRy ora ‘ / s | BC187 26 | BF274 42| OC70/Tt 40 | ZTX303 25  2N3905 15 40603 »
vazines s | T28000D0 120 { BC212/3 10 | BF336 40/ OC72/74 80 | ZTX304 17 ' 2N3006 15 ' 40673 ly
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AMAZING! COMPUTER
GAMES PCB’'s FOR PEA-

NUTS!!

A bulk purchase of PTB's lrom several
well known gam

Battleships, Simon, Logic 8 and Starbird
enable us to offer thno at incredibly low

prices:
‘STARBIRD'

Gives reall ine and

GREENWELD

443D MILLBROOK ROAD, SOUTHAMPTON SO1 O0HX

All prices include VAT—just add 50p post. Tel (0703) 772501
Goods normally despatched by return of post

ACH-IN 82

pecified by "'EE". All
eod by return of post.

* Al putl for the ''MINILAB" only
£17-58 4+ £1 post.

* At components for first 8 parts of
"'I'EAcn-IN g2’ t‘l $9 4 60p post.

oeng
fager blntHecclonﬂno onglno nolu
when
noise when polntod down bron contact
to see flash and hear blast of lasers
shooting. PCB tested and working com-
gtto with speaker and batt clip. (needs
P3). PCB size 130 x 80mm, Only £2.95

‘SIMON’

The object of this game is to repest cor-
rectly a longer and fonger sequence of
signals in 3 diB erent games. (In-lmcuon-

<l
I.m holders and tamps, lnd is tested

ing, complete with speaker. Needs
PPalnd! x HP11, PCB size 130 x 130mm
Only £3-95.

‘COMPUTER

BATTLESHIPS'

Probably one of the most %ﬂwllv elec-
tronic games on the market. Unfortunately
the design makes it impractical to test the
PCB as a working model, although it may
well function perfectly. Instead we have
tested the sound chip, and sell the board
for its component value only (PCB may be
chipped or cracked): SN76477 sound IC;
TMS1000 u-processor; batt clips, R's, C's
elc. Size 160 x 140mm. Only ti-u
Instruction book and circuit 30p extra.

LOGIC 5 PANEL
Tested Logic 8 now sold out—but we have
some PCB's with 10 LED's and chip on,
but no keyboard. Not tested. Sop.

‘MICROVISION'
Cartridges

These are a small PCB with a micro-
processor chip, designed to plug in to
the microvision console. Only snag is,
we don't have any consoles!! However,
they can be used as an oscillator with 4
different freq. outputs simply by connect-
ing a battery and speaker. Tested and
working (as an osc) with pin out data.
PCB size 72 x 60 mm. only 25p each!

RELAY/TRIAC PANEL
2837 PCB 100 x 78mm conmnln [
wealth of components; 2 x 12V DPCO
min relays, 2 x 4Tuf |'V tunll SC148E
10A 500V triac, C122D 400V SCR,

1 d
3mm LED'S 3 x 2N8704, R's
& C's—Amaxing value—it bought seper-
ately, parts would cost around £8i1,
Ourpricetorthe panel, just £2

200 ELECTROLYTICS £4-00
K324 Large variety of values/voltages,
mostly cvop eod leads for PCB mntg.
1-1000uF, 1 V. All new full spec com-
2:".;"'"' not chuck-outs!! 200 £4, 1000

COMPONENT PACKS

K303 150 wirewound resistors from 1W to
12W, with a good range of values, £1-75.
20 assorted potentiometers, all types
Includlng single, ganged, rotary and
slider, £
K81t 200 umnll value poly, mica, ceramic
aps from a few pF to -02uF. Excellent
urlﬂ £1-29.
K514 oo sliver mica caps from 5pF to a
fow lhwund pF. Tolerances from 1% to
10%. £2-00.

KB20 Switch pack—20 different, rocker,
nllc{c. vo‘h.ry. toggle, push, micro, etc.

KB( Heatshrink pack—S5 diff. sizes, each
200mm. $0p.
1000 RESISTORS £2-50

We've just purchased another S million
preformed resistors, and can make &
similar offer to that made two years ago,
at the uv:lno‘ cefll KS23—1000 mixed

+ and §
preformed for PCB mntg, Enormous range
of pulmg values. 1000 for £2-58;

£16;

PANELS
Z521 Panel with 10236 (2N3442) on small
heat sink, 2N2223 dual tunllltov 28C108,
dlodes, caps, resistors, etc.
pi i relay unol—conhlnl 2 x OV
reeds, 8§ x 28030 or 25230, 6 x 400V

ack of panels

ing 74 series ICs. Lots of different gates
and complex logic. All ICs are mark
with type no. or code lor chh an
d sheet s 20 ICs
£1:00; 100 ICs £4-00.
AB04 Bleck case 50 x S0 x 78mm with
octal base. PCB inside has 24V reed
relay, 200V 7A SCR, 4 x SA 200V rects,
otc. $8p.

SWITCH BARGAIN
Push-on, nh-oﬂ “‘table tam| type,
;::t‘d’!A V ac. 18p each, 18 lov ﬂ 100

* A loeond 6 parts of
"TEACH—IN '&" ‘4 + 40p post.

BUY ALL THREE SETS FOR £29 inc post.
FREE component Identification Chart | |
FREE piece of Veroboard ! |

Reprints of articles; 30p per part + 38p for
Tutor Deck info. (only supplied with
orders for Teach-in).

CAPACITOR BARGAINS

2200uF 100V cans 77 x Smm dla. 78p;
10/£8-80; 220uF 10V axial 100 £2-30;
mot 18 400+ 1004F 278V 102 x 44mm dla.

i)

100/£29 100uF 25V Axial £3/100.
0-33uF 50V red. £1-56/100, £12/1000.
0-47uF SOV rad. £1-58/100, £92/1000, } elec
22uF SOV red £3/100, £24/1000.

iW AMP PANELS
A0 Compact audio amp [ntended for
record rlayov on panel 5 x 83mm Inciud-
ing vol. control and switch, complete
with knobs, Apart from amp clrculby built
around LM3SON or TBASZ2OM, there Is a
speed control clvcult ullnodl transistors.

ONLY £1-50.
TOROIDAL

TRANSFORMER

t10mm dia. x 40mm deep. 110/240V pri.,
Sec. 18V 4A, 6-3V 1A, 240V 0-3A. Idesi
for ‘.:o&n.monltou vbU's, etc. Reduced
to

OP-AMP PSU KIT
A198 All parts + Instructions to make &
SOmA 415, 0, —18V supply from mains
input. Only £1-95.

COPPER CLAD BOARD

K822 All pleces too small for our etching
kits. Mostly double sided fib

MULTI-METER
TN 380TR
20,000 ohmjvolt
DC Volits: 0-1,
05,25, 10-150—
250-1,000v.

AC Volts: 10-50,
250-1,000
RESISTANCE
RANGES

METERS: 110 x 82 x 35mm

30uA, 50uA, 100uA. £5-90. X1, X10, XiK,
X10K
Post 50p. £14-10
P.&4P.87p
METERS: 45 x 30 x Mmm
S0uA, 100uA, 1mA, 5SmA, 10mA, | TRANSFORMERS
25v, 1A, 2A, SA z;?al.sPrlmuy‘oo A o
v m
SA. 25V £2-90. Post 30p. 6-0-6v 100mA 7o
6-0-6v 250mA £1-22
METERS: 60 x 47 x 33Imm 12-0-12v 50mA 2p
S0uA, 100sA, 1mA, SmA, 10mA, | 12-0-12v 100mA £1:18

100mA, 1A, 2A, 25v, 50v,
§0-0-50uA, 100-0-100:A. £4-76.

Post on above transformers 48p.

. 9-0-9v 1A £1:80

VU meters. £5-32. 12-0-12v 1A £2-40
Post on above meters 30p. 15-0-15¢ 1A £2-68
- 6:3v 13A £1°80

Silicone grease 50g £1-32 Post 6-0-6v A £2:10
14p. Post on above transformers 87p.

All above prices include V.A.T. Send 80p for new 1982 fully illustrated
catalogue, S.A.E. with all enquiries. Special prices for quantity quoted
on request.

All goods despatched within 3 days from receipt of the order.

M. DZIUBAS

158 Bradshawgate, Bolton
Lancs. BL2 1BA

m (approx. 110 sq Ins) for just £1-06.

MIXED LED PACK
All new full spec by Micro, Fairchild, etc.
Red, Yel Iow. Green, Amber, C ur. 3mm
& 5mm. Pack of 50 asstd £3-93; 250

FILAMENT DISPLAYS

2683 7 seg display 12:5mm high. Ideal for
TTL operation, taking 8V 8mA per seg.
Std 14 DIL package. Only £1 uch 4 tor
£3-00. Data supplied

LIE DETECTOR
Not a toy, this precision instrument was
originally part of an *Open University'
course, used to measure a change in
emotionai balance, or as » lie dnoctor
Full details of howst: u7'o.:’t are glven, &

a circult w
robes, leads a conductive jelly.
eeds 2 4. V bnh Overall size 155 x 100 x

100mm. 7-98—worth that for the

case and mo or nlonoll

CHEAP CHIPS
76477 Sound IC £1-28.

2102A RAM 8 for £3.

MK4027 shift reg. 8 for £6.
uATBMG + voltreg £1-00.
UATOMG — volirep £1-20.

ELECTRO DIAI.
El

lock—fol
securit y—olck prool. 1 mllllon comblnt—
tions!| Dial is tumod 10 the right to one
t

left on

right nnln to n mml number. Only when

this has been completed in the conoct
willthe el 4]

n be used to oparate clnyov

verall dia. Gmm x 60mm deep,

without

220

TECHNICAL TRAINING
IN ELECTRONICS AND
TELECOMMUNICATIONS

ICS can provide the technical knowledge that is 5o esecntial to your success;
knowledge that will enable you to take advantage of the many opportuni
open to Study in your own , in your own llmc and at your own
pace and if you arc studying for an cxamination ICS gusrantee cosching
until you are successful,

City and Guilds Certificates:

Telecommunications Technicians

Radio, TV, Electronics Technicians

Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

MPT Radio Communications Certificate

Diploma Courses:

Colour TV Servicing

Electronic Engineering and Maintenance
Computer Engineering and Programming
Radio, TV, Audio Engineering and Servicing
Electrical Engineering, Installation

and Contracting

POST OR PHONE TODAY FOR FREE BOOKLET
I':s To: International Correspondence
Schools

Dept 268T Intertext House, Londo
SW8 4UJ or telephone 622 9911

Subject of Interest
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3 R J d Tel: 0322 863494
a p Hillcroft House
Station Road

-E I GCtr on ’cs Eynsford Kent DA4 OEJ

CBEAR CAJ161E 140 LM377 150 LM3900 50 150 TLOT1 COMPONENTKITS BRIDGE RECTIFIERS
CA3162E 450 #rLM380 65| LM3909 70 *NESG‘I 10| TLO72 An ideal opportunity for the beginner or the experienced construc- 1A S0V 22 6A 100V 80
25/ CAJ189E 290 L M381 100 |LM3919 120 | NESTY 425 TLOBT tor to obtain a wide range of components at reduced prices. 1A 400V 35 6A 200V 90
14/ICLT106  790) 120 | 4 LM3914 200 | RC4136 %0 W 5% Resistor Klt Contains 10 of each value from 4-70 to 1M 8A 400V 95
35 ICL8038 320 65 drLM3915 200 SN76018 150 {650 resistors) 480 4
AY-3-1270 840/ ICM7555 Ceramic Capacltov Kit. Contains 5 of each value from 22p to 0.01
AY.3:8910 700 JLF351 40 180 | efeeeo0  MzéfdiSNIedT7250 (135 caps). 370p CABLES
JAY-3-8012 |LF353 85 25 MC3302  130| LBAB00 80 Polyester Capacitor Kit. Contains 5 of each value from 0-01 to | 20 metre pack single core
25| LF356 90 TBABID 95 1uF (65 caps.) 575p each. connecting cable, ten differ-
CA3046 60| LM10 395 ,22 MC3340 135 TBAB20 80 Preset Kit. Contains 5 of each hor. Value from 1000 to 1M (total 65 | ent colours $5p
Y CA3080 65 W LM301A 25 NE515 270/ TBA950 290 presets). 425p each. Speaker cable 10p/m
CA3089 218|LMat1 70 U T5/NES29 225 TCAQe0 170 Nutand BoltKit. Total 300 items. 140p Standard screened  18p/m
CA3090AQ |LM318 35 14| NES31 150 300 256BA 1” bolts 25 4BA }” bolts Twin screened 24p/m
3715k LM324 40 75| NES44 165 320 256BA }” bolts 25 4BA {” bolts 2-5A 3 core mains  23p/m
CA3130E 90| LM339 5oL 35 NESSS 16 225 50 6BA nuts 50 6BA nuts 10 way ribbon $5p/m
CA3140E 45| LM343 %0 40| JNESS6  4S 580 50 6BA washers 50 6BA washers 20 way ribbon 120p/m
CA3160E 100 LM358 50/LM2917  200/NES65 120/ T 128 L CAPACITORS REGULATORS
CMOS 434036 285 4055 11514082 | T0)4529 Polyester. Radial leads. 250V 280 type. Positive Negative
6014039  295(4059 480 4085 0-01, 0-015, 0-022,0-032, 6p; 0-047, 0-068, 01, Tp; 0 15, 0-22, ¥ 78L0525p 79L05 €5p
35 4040 554060 85 4086 9p; 0-33, 0-47, 13p; 0-68, 20p; 1, 23p 78L12 30p W12 65p
554041 ;’: 4063 ;" f:"%ga Eiectrolytic. Radial or Axial leads. T9L15  6Sp
H :% ;,2 409“ 454 0-47/63V, 1/63V,2-2/63V, 4-1/63V, 10/25V, Tp; 22/25V,47/25V, 8p: #7905 45p
05 %4068 100/25V, 9p; 220/25V, 14p; 470/25V, 22p; 1000/25V, 30p 7*317:‘2 ::: 192 45p

| Polyester. Slemens PCB
7014065 b 1n, 2n2, 3n3, 4n7, 6n8, 10n, 15n, Tp; 22n, 33n, 47n, 68n, Bp; EMBoaK

° 350p
K LMNTT LM723 40p
120p

IOOn lp,150n ||p.220n 13p; 330n 20p; 470n 26p; 680n I’p,
18, 33p; 242, 50p.
Tantatum bead.
01,022, 0°33, 0-47, 1-0 @ 35V, 12p; 22, 4°7, 10 @ 25V, 20p; SOCKETS
80 4724 15/16V, 30p; 22/16V, 27p; 33/16V, 45p; 47/8V, 2Tp; 47/16V, T0p; %38 pin 7p 22 pin
90 68/8V, 40p; 100/10V, 90p. % 14 pin9p
17014054 1840193 75 Ceramic, %16 pin10p
24,7442 ‘ 45)74107 60| 74177 22p-0-01is. 50V, 3p each = F'" ‘:D
80| 74179 Polystyrene. 5% tolerance
4374180 10p-1000p 6p. 1500p—4700p Bp. 6800p-0-012 10p dercon pins $0p/100.
60 74181 Terimmers. Mullard 808 series. RESISTORS
:: :',‘:8? 2-10pF 22p. 2-22pF 30p. 5 5-65pF 35p. W 5% Carbon film E12
4190 series. 4-70-10M. 1p each
4 !,:::; TRANSFORMERS iW 5% Carbon mm E12
6074193 Please add carriage charges to our normai post charges '&"hl. 4-70-4M7, each
180 74194 Minlature mains, et L IR 2'"‘"3‘
35/ 74147 165 74195 606V, 509V, 12012V all G 100m A 100p each 4
5074148 7 60/ 74196 Hloh qulllry Splitbobbin construetion. PANEL METERS
25| 7496 4874150 65| 74197 0-8, 0-6 @ 0.5A; 0-9, 0-V @ 0.4A 0-12, 0- |2v a 0.3A Size 60
38(7497 12074153 70! 74198 220p each
177476 30/74100  30/74154 5574199 12VA 0.6, o-:.ia 1A; 0-9, 0-9V ¢ 1.2Ah;(o-l|2, 0-12 a Io-SA)
15 LSTE 2 0-15, 5V @ 0.4A 275p each (plus 40p carriage,
HEET N b L T o Laese 24VA 0-6,0-8V 4 1.5A; 0-9, 0-9V « 12A; 0-12, 0-12V @
1A; 0-15, 0-15V @ 0.8A; 330p each (plus 60p carriage)
S0VA 0-12, 0-12V @ 2A; 0-15, 0-15V @ 1.5A; 400p each
{plus 70p carriage)
35/LS139 100VA 0-30, 0-30V @ 1.6A 920p each (plus 80p carriage) 450p each

/LS 1 FAAAK AR KA KK AR KKK KA Ak e

el NEW TELEPHONE ORDER SERVICE Size 0-1 matrix
25 x

MolLstst  4o/LS1IS

45/L5153 40/ L5190 2:5 x 3-75%

30|LS15¢  120(LS191 2:5 x 57
375 x 57

45 |LS192
3 31
S 5

36 LS196 V.OlEosrd

42/LS197 Veropins per 100
Single slded S50p
Double sided &op
Spotface cutter 105p

Now ordering from
Rapid is even easier
Just telephone 0322
863494 with your re
uirements and your
ccess or Visanumber
forimmediate despatch
Nothing could be more
simpte?

25 TIP29C 60| VNBSAF 95|2N3053
25 TIP30 * ZTX107 8 2N3054
25 | TIP30A K ZTX108 8|2N3055
28| TIP30B ZTX108 12 2N3442 120
25 TIP30C ZT X300 14 #2N3702 6
25| TIP31A ZTX301 16|2N3703 ) OPTO
23/ TIP318 15 % 2N3T04 6 J3mm red Sp | %5mm red ip DIN Jack Plug Skt
23 TIP3IC 17 | 2N3705 [} % 3mm green 12p “ 5mm green 12p 2 pln 2.5mm 10p 10p
23| TIP32A 30/ 2N3706 Yridmm yellow 12p % Smm yellow 12p 3 pin 3.5mm 7 i
p *7p %70
32| TiPa2B 15|2N3707 Clips to suit 3p each. s pin Standard 18p 20p
32 TIP32C 15| 2N3708 Rectangular TiL32 40p Phono 1op Stereo  24p 25p
32 TIPBBA 15 | 2N3709 “ Red 12p TILT8 40p
:g ;::ﬁfﬁ 3 ] ?vlclen :;p 31;;11; s 1mm 4mm 180 17p
ellow P P
J#BCis2L 8 BD140 R T Seven Segment Displays UHF (CB) Connectors
B8C183 18 38206 “8 :3:35-'"‘3 H:ggé Com. cathode Com. anode PL259 Plug 40p Reducer 14p
BC183L 1¢ DL704  0-3in 95p DL707  0-3in 95p $0239 Square chassis socket 38p
AS|IDI%05 2200 TUFSOA N *FNDS000'Sin 80p | ENDS0T 0-5in 90p $0239S Round chassis socket 40p
e Raoas sy TIgesC TIL13 0-3in105p | TIL3I2  0-3in 10sp
e TIG22  0-5in115p | TIL321  0-5in 115p 1EC 3 pin 250V/8A
25/ MJES20 65| TIP120 0 All seven seﬂme?ldllpllyﬁ are supplied with ;Iu?‘ c‘h'nsla morntlzg 38p
12/ MJES21 95| TIP121 25/2N4037 connection details. e
12| MJE30SS 70 TIP122 25| 2N4058 2NSTTT 4S5p Dual colour LED 80p Socket with 2m lead 120p
12|MPF102 40 TIP141 120 20 2N4060 SOLDERING IRONS
12|MPF104 40 TIP142 120 25| 2N4061 ORDERING INFORMATION Antex CX 17W Soldering tron 420p
10/ MPSAQS 22| TIP147 120 11 [2N4062 All prices exclude VAT, Please add to total 2.3mm and 4.7mm bits to sulit SSp
15 BFIM ll MPSA06 28| TIP2955 60 25 | 2N5457 order. Please add 50p carrlage on all orders CX 17TW element 19
14| BF200 30|MPSA12 30(TIP3055 55 45 | 2NS458 under £40 In value, Send cash/cheque/PO Antex X25 25W Soldering Iron uop
14 *8F2«Bll MPSAss 30| TIS43 40 20| 2N5459 or Access/Visa number with your order. 3.3mm and 4.7mm bits to sult SSp
14 BF24! MP 30| TIS4e 45 Send SAE fordiscounts list(free withorders). X25 25W element
14 BFQSGB 55| TIS4S 45 Official orders welcome from colleges, Solder pump desoldering tool “09
30/BF257 22 W 55 TISQO :;w 2 schools etc. Export orders no VAT, please 'Son'a“ve':\eo'uale 'o'n.bol;e Jo"
30/ BF258 25| Uss 60| TISS1 0 add carriage, o e swg solder  100p
Jg :;gg?, 3: ¥‘PP§;156 Gg *VNiOKh: HAROWARE DIODES :OTENTIOMETERS
4 otary, Carbon track
8/ % BC547 7 BFR40  23|TIP29A 40| VNASAF 75 5 | pPaBattery clips 120 |, Fiseont 35 | LogorLinsK-1M Single
BC149 9/BC548 10'BFR80 25! TIP29B 55 VNGGAF 85 2N2926 9140594 Red or black cyocodll|:c|Lps 'S ;z"pd S[eyszo 5p euhi
« CRYSTALS Black pointer control kno 7 e. mm  trave
e pes ::og::*rus 290p | 6-0M Pair Ultrasonics 200 .: single Log or Lin 5K-
Submin. Toggle 2 (4 T 0220 twisted vane heatsink H 500K. 63p. Preset, Sub-
SPSTsso  SPOT sop *0DPOT s0p | 200KHz s e e 20mm panel fuseholder N4 4p min  horiz. 100 2-1M.
niature toggle . A
SPDT80p  SPDTcentraoft  %0p 1-008M 3700 8-0M e e e ouie) prINA148, 120 2o
DPDT 90p DPDT centre offt  100p 1-8432M 10-0M 64mm 64 ohm speaker
g"g,f,“;;’;ﬂﬂ"-‘opo,r e : OMle :38: 84mm 8 ohm speaker PCB MATERIALS
45
*Mlnlutuve DPDT slide 12p » Ny Alfac PCB transfer sheets- wC106D
% Push to make 12p Push to break 22p J,QNM 18-0M please state type (e.g. DIL pldl 400V BA
3:579M 18- 432M BOXES t 400V 12A
Sotary ‘Wpe udlulptable "p 4:0M 19-968M Dimensions in Inches. Aluminium B:Il etch resist pen 100: TRIACs
gl’x"zh::v SEQWY, ArswralllSsaleach’ o/ 4 gy 33:6667M 3x2x1 10 21:4:(3 :269 Fibre glass board 3:7 7ss | L0V 44
4:43M 48-0M Sp x4x S0p P | 400V 8
45PST 8t 6SPST0p  8/SPST100p | 5.0n 116M 100 5 6x2 1800 | Feeric Chloride 250mi bottie 1005 400V $6A

* Same day despatch * Competitive prices

Th e R ap i d Gu aran tee * Top quality components * In-depth stock
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E.E. PROJECT KITS

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,
drilled and roller tinned) or Veroboard are, of course, included as specified In the original
article, we even Include nuts, screws and I.C. socketa. PRICES INCLUDE CASES unless
otherwise 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.

Into the 80’s
and beyond

Reprints available separately 45p each + p. & p. é0p.
FOUR BAND RADIO. Feb.81. £39-98.

Learn about the op-amp
as an osclllator
as an inverting and a
non-inverting amplifier
make astable. monostable and
bistable circuits

Learn about the behaviour of a

as an amplifier or as a switch or as an
emitter follower

The Radionic 140 provides the

A
140 circuit diagrams will guide you from blsc/@/

perfect introduction to electronics.
A fully illustrated handbook together with

-

Learn how to use a milliameter and
make voltmeters, electronic
voltmeters and electronic ohmmeters

Carry out experiments measuring
the gain of the op-amp and transistor
and study their characteristics

circuits onto more advanced circuitry.

Radionic 140.....£47.75

Price includes VAT and p. and p.

order direct from

Please atlow up to
14 days delivery

CAR OVERHEATING ALARM. Feb. 82.
£8-99,

M.W. RADIO. Feb. 82. £25-92.

Mono headphones extra £2-98,

CINE INTERVAL TIMBER 4+ FRAME

EPUNTER. Feb. 82. less remote option
T-81.

STEREO RECORD PLAYER. Feb. 82,

less deck, cartridge, speakers & cabinets.

£20-78.

SIMPLE STABILISED POWER

SUPPLY. Jan, 82. £22-98

MINIEGG TIMER. Jan. 82. £3-69

£SIRZEM MODULE. Jan. 82. less speaker.
2.

MODEL TRAIN CHUFFER. Jan. 82,
£7-73.
PEGBOARD GAME. Dec. 81. less nails.
£6-58.

SQUARE SiX. Dec. 81. £4-40.

RACE TRACK SPEEDO. Dec. 81. £25-40.

GUITAR ADAPTOR. Dec. 81. £3-52,

REACTION METER. Dec. 81. £18-41.

H‘EADS OR TAILS GAME. Dec. 81.
3

2
ELECTRONIC IGNITION. Nov. 8l
£24-33.

SIMPLE INFRA RED REMOTE CON-

TROL. Nov. 81, £15-99,

L:)'UDHAILER. Nov. 81. less handle.
93.

HORN SPEAKER. £6-78 ext/a.
PRESSURE MAT TRIGGER ALARM.
Nov. 81. £5-86 less mats.
EXPERIMENTER CRYSTAL SET.
Nov. 81. Less aerlal. £5-60.
Headphones. £2-98 extra.
CAPACITANCE METER. Oct. 81. £21 98,
SUSTAIN UNIT. Oct. 81. £11-93,
'POPULAR DESIGNS’. Oct. 81

SNAP INDICATOR. £3-18.

DAMP LOCATOR. £1-51.

TAPE NOISE LIMITOR. £4-28.
HEADS AND TAILS GAME. £2:36.
CONTINUITY TESTER. £3-70,
PHOTO FLASH SLAVE. £3-24.

FUZZ BOX. £6-82.

OPTO ALARM. £6 34.

SOIL MOISTURE UNIT. £5-43.

ICE ALARM. £7-38.

MODEL RAILWAY SPEED CON.
TROLLER, Sept. 81, £13-46.

0-12V POWER SUPPLY. Sept. 81. £18 34
CMOS CAR SECURITY ALARM.
Sept. 81. £8-49,

SIGNAL TRACER. Feb, 81. £7-64 less
probe.

PO OO OOOOOOOOOOOOOOO VOO OO

NI-Cd BATTERY CHARGER. Feb. 81.
£12-72,

ULTRASONIC INTRUDER DETEC.
TOR. Jan. 81 less case. £49-98.
AUTOSLIDECHANGER. Jan.81. £9-28.
zOGIC PULSE GENERATOR. Jan. 81,

7-48,
2 NOTE DOOR CHIME. Dec. 80. £9-65.
LIVE WIRE GAME. Dec. 80. £10-94.
GUITAR PRACTICE AMPLIFIER.
Nov. 80. £11-99 less case. Standard case
£3-38. High quality case £8-33,
Esi(')l;;lb TO LIGHT. Nov. 80. 3 channel.
TRANSISTOR TESTER. Nov. 80,
£10-87 inc. test leads.

AUDIO EFFECTS UNIT FOR WEIRD
SOUNDS. Oct. 80. £12-26.

PHONE CALL CMARGE JOGGER.
Oct. 80. £6-80.

BICYCLE ALARM. Oct. 80, £9-88 less
mounting brackets.
IRON HEAT CONTROL. Oct. 80, £5-43.
BEDSIDE RADIO. Sept. 80, £17-57.
TTL LOGIC PROBE. Sept. 80, £4-35.
E.O:J’RTESY LIGHT DELAY. June 80.

SIGNAL TRACER. June 80. £3-98.
ZENER DIODE TESTER. June 80. £6-23.
4STATION RADIO. May 80. £15-33 |ess

case,
leHTS WARNING SYSTEM. May 80.
4

BATTERY VOLTAGE MONITOR. May
80. £4-63.

CABLE & PIPE LOCATOR. Mar. 80.
£3-85 less coil former.

KITCHEN TIMER. Mar, 80. £13-70.
STEREO HEADPHONE AMPLIFIER.
Mar. 80, £18-97.

MICRO MUSIC BOX. Feb. 80. £15-20.
Grey Case £3-99 extra.

SIMPLE SHORT WAVE RECEIVER.
Feb. 80. £24-17. Headphones £2-98.
SLIDE/TAPE SYNCHRONISER. Feb.
80. £11-50.

MORSE PRACTICE OSCILLATOR.
Feb. 80, £4-32.

SPRING LINE REVERB. UNIT. Jan. 80.
£24-17

UNIBOARD BURGLAR ALARM. Dec.
79. £5-84.

BABY ALARM. Nov. 79. £8-98.

ONE ARMED BANDIT. Oct. 79. £24-80.

HIGH IMPEDANCE VOLTMETER. Oct,
79. £17-43,

CHASER LIGHTS. Sept. 79. £21-97.

D - CMOS DIE. Sept, 81. £7-47. s
) p IMPLE TRANSISTOR TESTER.
3 & 2 LED SANDGLASS. Aug. 81. £7-98. Sept. 79. £6-88.
WHEEL OF FORTUNE. Aug. 81, less ELECTRONIC TUNING FORK. Aug. 79.
wire, panel and case. £39-98, £|"90. Suitable microphone & plug £1-79
CMOS METRONOME. Aug. 81, £7-70. [ 9y 3
DARKROOM TIMER. July 79. £2:71,
552:‘2:::0“0" LOCK. July 81. Less  ELECTRONIC CANARY.June79. £5-48.
; 7 TRANSISTOR TESTER. April 79, £4-55
T R AL AR S June 81 TOUCH BLEEPER. Aprii 19, £3.67
TAPE AUTO START. June 81, £11-96.  ONE TRANSISTOR RADIO. Mer. 79
TREMELO. June 81 less case. £10-48. 288 £ase 2
The 140 : nts / LOOP AERIALCRYSTALSET. June8l  myape C | ME OOORBELL. Feb. 79.
e experime 547
S THYRISTOR TESTER. Feb. 79. £3-54.
LIGHTS REMINDER AND IGNITION
. | d E LOCATOR EE Mo b1 cezs ADJUSTABLE PSU. Feb. 79. £31-97.
mnciuae : SOIL MOISTURE INDICATOR EE. HEADPHONE ENHANCER. Jon. 75.
G, P May 81. £3-03, B ’
Light operated switch T.v. INTERFERENCE FILTERS Ee  wiGAMP Dec s £3 08
i May 81. LOW PASS less tinplate £2-88. 1 e c
Audible burglar alarm HIGH PASS £1.85 gsmcu IMMOBILISER. Inc. PCB.
y p p . 2 - .18, £0-31,
Radio receiver with tuning indicator | GUITAR MEADPHONE AMPLIFIER s J )
: A E.E. May Bl £3:04 FUSE CHECKER. Oct. 78. £2-18.
Time delay circuit PHONE BELL REPEATER/BABY TREASURE HUNTER. Oct. 78. £19-84
P 0 ALARM E.E. May 81, £5-29 less handle & coll former.
Police car siren A -RbL;Y( firaeoni Lnrie: SOUND TO LIGHT. Sept. 78. £7-07.
. {{ .
Electronic voltmeter £30.20 3 P g:;-'z %Amivgjriﬂs INDICATOR.
i i ic circuits INTERCOM. April 8. £20-78. "SI¢ N r
How the tr.anSIstor can be.i usedinlog SMMPLE TRANSIETON ‘% |DIODE Rz'f' s.u;uAL GENERATOR. Sept. 78.
The charging of a capacitor {ff"l’ELRdS. Mlnv. glz “Ohmnov version  SLAVE FLASH. Aug. 78. £3-52 ess SK1.
iqgati KRG versIon q IN SITU TRANSISTOR TESTER.
Investigating a square WaV? generator MINt SIREN. Mar. 81, £7-52. June 78, £6-33,
Differential temperature switch X LED DICE. Mar, 81, £7-89, POCKET TIMER. April 78. £3-27.
LED FLASHER. Mar. 81. £4-01, WEIRD SOUND EFFECTS GENERA.
MODULATED TONE DOORBELL. TOR. Mar. 78. £5-28.
8 Mar. 81. £6-21. AUDIO VISUAL METRONOME. Jan. 78
BENCH POWER SUPPLY. Mar. 81. £5°6.
- £49-98. ELECTRONIC TOUCH SWITCH. Jan,
- P TREBLE BOOST, Mar. 81. £6-84. 78, £2-56 less case.
~ CARACTUATED DRIVEWAY LIGHT.  RAPID DIODE CHECK. Jan. 78. £2-87.
= P Feb. 81 less socket. £23-84. AUTOMATIC PHASE BOX. Dec. 77.
T \ THREE CHANNEL STEREO MIXER.  £11-30 inc. p.c.b.
- " Feb, 81. £17-41.

PHONE/DOORBELL REPEATER. July
77. £8°98.
ELECTRONIC DICE. Mar. 77. £5-31,

microphone,
Complete kit includ
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GUITAR TUNER—SUPERB PROJECT

Featured by us In E.T.I. Jan, 82, Highly stable internal reference. Microprocessor
generates fundamental frequencies. Special synchronous rectifier clrcuit com-
pares inputirequency from guitar pickvp or microphone with internalty generated
pitch. Beatfrequencyis displayed on a large moving coll panel meter.

Also operates with bass guitar, or acoustic instruments via a high impedance

smart case, pcbs, panel meter etc. £2¢-98. Reprint
oxtradSp. Available separately 4Sp + 40pp. & p.

PO O O OO OO
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WIS

Radionic Products Ltd.,
Waverley Road, Yate, Bristol, BS17 5R8B.

PO O OO OOOOOOOOOOOOOOO OO OO
LA e A A A e e o o o o o o o A o o o o o o o o o o o

R e T P e P T
222 Everyday Electronics, April 1982




CASES
KITS

1.C.s TOOLS
TRANSISTORS RESISTORS
CAPACITORS HARDWARE

LINEAR 1.C.3 c:::
TIC48 48p § 2N5484 63p | BFYS2 23p 26p :
OA47 11p | 40873 %0p | BFX88 32p 556 %0 | TLOT 47p
OAS0 to| AC128 29p ] BRY39 asp | ™41 22p § TLOS2 74p
OA202 160 | AC141 38p|MPSAGs  39p | CA3130E  s3p | TLOB3 £1-52
WO0s 3p | AC142 3o | RPYSSA  £1-16 | CA3140E  52p | TLOS4 £1-54
Wos 47p | AC176 p|TIP31A s2p | HA1388  £3-20 | TL430 05p
%) £2:92]BC182 11p | TIP32A 83p | ICLT811 89p | U2378 £1-69
IN4001 S4p | BCIB2L 11p | TIP33A 94p | ACMI555  mep J U26TB  £2-20
IN4005 ¢p | BC183 1p | TIPMA 99p | LF351IN Sép | ULN2283  £1:57
IN4148 Sp| BC134 1Mp| TIP121  £1-12 | LF353N $9p | ZN414 $8p
INS404 18p | BC1B4L 11p | TIP2955 sep | LF355 £1:14 | ZNG19CE  £2°21
INS408 19p | BC212 11p | TIP3055 e9p | LF356 £1:15 | 7400 22p
BF244 870 | BC22L 11pf TIS43 38p [ LM301A 38p | 7447 £1:14
MPF102 e9p | BC213 11p]| TPSA1I 38p | LMIITK  £3-20 | 7400 55p
TIS88A 57p| BC214 11p | SN3053 25p § LM336Z  £1-16 | 7495 s0p
VNSTAF  £1-21] BC214L 11p | 2N3055 $9p | LM38ON 89p | CMOS
2N3819 20p [ BD131 48p | 2N3702 11p | LM386N #2p [ 4001 20p
2N3820 78p | BFYS0 28p | 2N3704 11p | LM38IN  £1-10 | 4011 20p
Lu:ww 310 to:;; ::p
1830 -98 | 40
W CARBON FILM RESISTORS T s
E12 SERIES, {R-10M . ‘;Daach LM3914  £2-99 | 4024 s0p
MIN. HORIZ. PRESETS. |00R-4M7 12p each LM3915 £3-98 | 4069 20p
MIDGET POTS. LINEAR. 47OR-4M7 37p each MC3340 £2-15 | 4081 20p
LOG. 4K7-2M3 ......... 38p each NESTON  £4-98 | 4092 380
SWITCHED POTS 4K7 |M LIN 759 LOG T6p NESTIN £4-84 | 40174 £1-20
OM335  £8-98 | 4522 £1:25
POLYESTER (C280) CAPACITORS, 250V
10nF; 15nF; 22nF; 33nF; 4InF 1r each. 68nF; OPTO
100nF 8p. 150nF ; 230nF 12p. 330nF 15p. 470nF 20p. BPX25
630nF 28p. 1uF np 1:5uF 49p. 2-24F 85p. 2N5TTT
ORP12.
SUB MINIATURE PLATE CERAMICS, 63V ,}':32

anuellon 2:2; 3:3; 4:7, 56, 6-8; 82’10.15’

CURRENT SERIES—
ALL COMPONENTS IN STOCK NOW FOR FAST DELIVERY

All top quality components as specified by Everyday Electronics. Our kit comes com-
plete with FREE COMPONENT IDENTIFICATION SHEET. Follow this educational serles
and learn about electronics—Start Today.

Send £24-98 for List 1 ard list 2 together. £5:98 for List 3.

WOODEN CASE KIT aiso available £11-98—wood, formica. glue, screws etc. Cut to
size.
12 part series. reprints available of previously published parts. 45p each.

LISTS 1,2, AND 3 ALL AVAILABLE NOW.
ALSO WOODEN CASE KIT.

22; 33; 47 & S6pF Tp each. MpF 100pF 7p each.
150pF; 220pF; 330pF 11p each. 390pF, 470pF
1000pF $p each. 2200pF 6p each. 3300pF, 4700p
To each. 10nF 13p. IOOnF 22p. 4TnF 14p,

ELECTROLYTIC CAPACITORS

AXIAL Leads: 1u4F/18V 11p; 1u4F/83V, |uF'100V
12p; 2-2uF[83V, 3-3uF/63V, 4-TuF/83V 12p; 104F/
18V 11p; 10uF/25V, 10uF/83V 12p; 22uF/10V, 22uF/
25V 12p; QZMFINV 13p; 33uFja0V, 47uF/23V 12p;

LEDS WITH CLIPS
3mm. Red 13p. Green18p. Yellow

20p

5mm Red“p Green28p. Yellow
29p.

FLASHING LED .78p

RECTANGULAR. Red ....24p
MAINS PANEL. Neon ....32p

ZENER DIODES. 400mwW.
BZY88. Range 2V7 to 33V, 12p

AT4F[40V 1Sp; ATuFIBIV 18p; |oo,‘r/|ov 12p; b
100uF/28V 18p; 100uF/40V 18p; 1004F/83V 29p; Sgont
2204F[10V 13p; 220uF/25V 19p; 47our/iev 29p;

470uF 25V 38p; 470uF/40V $5p; 6804F/18V 32p; 1.C. SOCKETS
10004 F/10V 30p; 1000.:F/16V up, 1000,:F 25V 48p; 8pin.... 18p 18 pin.... 22p
10004F/40V S8p; 1000uF/63V T9p; 22004F/10V 39p; 14 pin 170 24 pin.... 48p
2200uF[25V 84p; 2200uF/03V £ |0. 18 pin.... 18p 28 pin.... 45p
SWITCHES JACKSON
MIN. TOGGLE s ps( sOp, spdt 69p; dpdt 79p. 300pF dllecon £2:34
MIN, PUSH ON. PUSH OFF. 22p 500pF dllecon ... £2-92
FOOTSWITCH & ALT ACTION spco £| 3; C804 Ver. Cnpnc,; |OpF £2:28,

dpco £1-8 25pF £2-46. SOpF £2-48. 100pF
ROTARY SWITCHKS 1p 12 way, 2p 8w, 3p 4w, £2-83. 150pF £3-48.

p 3w ... 89p each 01’ 365pF £3- 49, "02° 365pF. £4-49

|IV |l!R DPCO £2-98 ‘02' 208 + 176pF £3-98.

MIN, BUZZERS 8V, 50p. 9V. £1-10.

SPEAKERS. Minlature, 8 ohm .. .... 87p
.75 ohm “p 12v

84ohmstp ..... .

CRYSTAL EARP!(CE - .. 85p MAG(NTIC EARPIECE .. . .. 15p
MONO HEADPHONES ....... J£2-96 STEREQO HEADPHONES. £4-35
TELEPHONE PICK- UP ColL .... 72p oM. ARNAL Lol ororminetsivia o guaras o 490
PP3 Clips PP9 Clips 1Mo

10p
VEROBOARD 01 COPPER STRIPS

10 strips 24 holes ‘20 per 5 24 strips 37 holes 8p
24 strips 50 holes 89p 38 strips 37 holes ... 89p
36 strips 50 holes .99p  Terminal pins 0-1” $2p/100

PANEL METERS
S0uA; 1004A; 1MA, 1A, 25V ; 1004A-0-100uA. AU £4-93 each. State value.

by Tom
Duncan

ADVENTURES WITH
MICROELECTRONICS

An easy to follow book suitable for all ages. Ideal for beginners.
No soldering. Uses a Bimboard 1 breadboard, gives clear instruc-
tions with lots of pictures. 11 projects based on integrated circuits
—Includes dice, two-tone doorbell, electronic organ, MW/LW
radlo, reaction timer, etc. Component pack includes a Bimboard 1
breadboard and all the components for the projects.

Adventures with Microelectronics £2:55. Component pack £29-64
less battery.

ADVENTURES WITH ELECTRONIC

An easy to follow book suitable for all ages. Ideal for beginners.
No soldering, uses an S-Dec breadboard. Glives clear instructions
with lots of plctures. 16 projects—including three radios, siren,
metronome, organ, intercom, timer, etc. Helps you learn about
electronic components and how circuits work. Component pack
includes an S-Dec breadboard and all the components for the
projects.

Adventures with Electronics £2-40. Component pack £17-98 less
battery.

by Tom
Duncan

1982 ELECTRONICS
CATALOGUE

{ltustrations, product descriptions, circuits all in-
cluded. Up-to-date price list enclosed. All products
are stock lines tor fast detivery.

Send 70p in stamps or add 70p to order.

MORE KITS AND
COMPONENTS
IN OUR LISTS

FREE PRICE LIST
Price list Included wllh
orders or send sae (9

4)
CONTAINS LOTS MORE
KITS, PCBs & MORE E.E. KITS PLUS H.E. and ET.l. PRO-
COMPONENTS JECT KITS IN THE PRICE LIST.
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SOLDERING TOOLS

CONNECTING WIRE PACK. (5
Syd cotls). 65p.

CAST IRON VICE (Small) EZ 98.
SCREWDRIVER SET. £

POCKET TOOL SET, EJ Dl
ILLUMINATED MAGNIFIERS.
Small 2% dla (5 x mag) £1- 14

Large 3” dia (4 x mag). £2

DENTISTS INSPECTION MIRROR.
£

2-85,

JEWELLERS EYEGLASS. £1-50.
HAND MAGNIFIER 3" £2-99.
HELPING HANDS JIG. £6-30.

Heavy base. Six ball and sochet joints
altlow infinite variation of clips through
360°. Has 2{" diameter (215) magnmer
ttached. Used and r d by our

siaft

PCB ETCHING KIT. £4 Dl

PLASTIC TWEEZERS. ¢
LETTERSINUMBERS TRANSF(RS

£2
SCR(WSINUTS’WASHERS——JOp
each.
M2 pack £1-80. M3 £1-78. M4 £1-84.
SOLDER TAGS. M3 33p/50. M4 54p/50.
STICK ON FEET 23p/4.

ANT(X XS SOLDERING IRON 25W
£5

SOLDERING IRON STAND £2-40.
SPARE BITS. Small standard, large,
85p each. For X5+ X25.
SOLDER. Hand, size 99p
HOW TO SOLDER LiAFLiT 12p
DESOLDER BRAID $%p
HEAT SINK TWEEZERS 29p
DESOLDER PUMP £6-48
SOLDER CARTON £1-34

LOW COST CUTTERS £1-6
LOW COST LONG NOS( PLIERS

£1

WIRE STRIPPERS & CUTTERS £2:¢9
VERO SPOT FACE CUTTER £1-49,
PIN INSERTION TOOL. £1-98.
VEROPINS. (pk of 100) 0-1” 52p.
MULTIMETER TYPE 1 (1,000 opv).
£6-66.

MULTIMETER TYPE 2. 20,000 opv with
transistor tester, Very good. £14-75.
CROCODILE CLIP TEST LEAD SET.
10 leads with 20 clips. 99p.

RESISTOR COLOUR CODE CAaLCU-
LATOR. 21p.

MAGENTA ELECTRONICS LTD.

PRACTICAL ELECTRONIC PROJECT B LOING Ainslle & Colwell
CONSTRUCTOR'S PROJECT BOOKS

ELECTRONIC GAME PROJECTS. Rayer ...

ELECTRONIC PROJECTS FOR HOME SEC

ELECTRONIC PROJECTS IN AUDIO. Pentold

ELECTRONIC PROJECTS IN MUSIC. Flind ..

ELECTRONIC PROJECTS IN PHOTOGRAPHY Pentold
ELECTRONIC PROJECTS IN THE CAR. Georp:

PROJECTS IN AMATEUR RADIO & SHORT WAVE LISTENlNG Rayer... £3-35
PROJECTS IN RADIO AND ELECTRONICS. Sinclair... £3-38
ELECTRONIC PROJECTS IN HOBBIES. Rayer £3-35
ELECTRONIC PROJECTS IN THE HOME. Bishop £3-35
ELECTRONIC PROJECTS IN THE WORKSHOP. Pen!old £3-38
ELECTRONIC TEST EQUIPMENT PROJECTS. Ainsiie £3:33
MORE ELECTRONIC PROJECTS IN THE HOME. Flind £3-38
110 ELECTRONIC ALARM PROJECTS FOR THE HOME CONSTRUCTOR

Marston ....... £35-38
ELECTRON
COST EFFECTIVE PROJECTS AROUND THE HOME. Watson........... A £4:33
PROJECTS FOR THE CAR AND GARAGE. Bishop ..... .. £435
AUDIO CIRCUITS AND PROJECTS. Bllhop £3-40
TEST GEAR PROJECTS. Dixon . £4-38
MODEL RAILWAY PROJECTS. Penf, £1-95
SOLID STATE SHORT WAVE RECEIVERS FOR BIGINNERS Pen'old £1-30
BEGINNERS GUIDE TO BUILDING ELECTRONIC PROJECTS. Penfoid ... £1-50
ELECTRONIC MUSIC AND CREATIVE TAPE RECORDING. Borry ... £1-33
1C353 PROJECTS. Parr £1-90
BASIC ELECTRONICS. A super book coverlng theory and puctlco. Educl—

tional. Sults age 14 upwards. Lots ol use!ul pvoloctsfclvculls bullt on an S-

Dec breadboard. Approx 525 pages. £7-93

MAGENTA glves you FAST DELIVERY OF QUALITY COMPONENTS & KITS.
All products are stoch lines and are new 4 full specification. We give personal service &
quallty products to all our customers—HAVE YOU TRIED US ?

MAGENTA ELECTRONICS LTD.

EW3s, 135 HUNTER ST. BURTON-ON-TRENT, STAFFS.,
DE14 28T. 0283 65435. MON.-FRI. 9.5. MAIL ORDER ONLY.
ADD 40p P. & P. TO ALL ORDERS. Normal despatch by return of post.
ALL PRICES INCLUDE 15% V.A.T. OFFICIAL ORDERS WELCOME.
IRISH REPUBLIC 4 B.F.P.O. EUROPE:
Deduct 10% from prices shown Payment.
must be in Sterling.

ACCESS and BARCLAYCARD (VISA)
ORDERS ACCEPTED BY PHONE OR

POST.
SAE ALL ENQUIRES.
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ANNOUNCEMENT
ENFIELD ELECTRONICS

Listed below are some of the items stocked

We are proud to announce
the opening of a much
needed components shop
for the north of London
enthusiast.

Adaptors
Adhesives
Aerials

Alarms
Aluminlum boxes
A.B.S. bores
Amplifiers
Audlo feads

Batterles
chargers
connectors
holders

Bezels

Books

Over 200,000 components as

well as books, kits, service o T —
aids and hardware will be ::{%}z;
stocked.

Buzzers
Cable
clips
tles
markers
slecving
wrapping
stripper
Capacilors
atr spnced
trimmer
suppression
foud through
corfanic
eloctrolytie
polyester
polystyrene
sliver infen
tantnlum
Curmot pre-sots
Chukos
Cotitormers
Connectors
Colls
Continuity testcrs
Convortors
Crimp tools
Crocodlle ¢clips
Crystals

We invite you to phone:

01366187

Personal callers welcome.

208 BAKER STREET,
ENFIELD, MIDDX.

Audible warning devices

Denco products
Demagnetisers

Desolder broid

Desolder pump
Dlacs

Diodes
light emltting
photo
rectifier
slgnal
zener
germanjum
intra-red
Displays
Drills

Earpleces

Earphones

Enamalled copper wire
Etch resist products

Fliters

Ferric chloride

Ferite cores

Ferite rods

Fixing feet

Fuses

Fuse holders
Flourescent displays
Flold strenglh motors
Frequency counter

Gas sunsor
Grommels
Group pancls
Grensy

Headphones
Hoal sinks

inspoction glassos
1.C.s

1.C. locioln
infra-red source
infra.red sensor
Indicators
Insulating tape

Jack connectors
Jewellers screwdrivers

Keyboards
Keynector
Knobs

Lam
ann holden
&

€
quuld crystal displays
LED

LED arrays
LED displays

Mains adaptor
Matrix board
Momory I.C.s
Moters
Microphoncs

inserts

stands
Microprocessors
Morse hoy
Multisters

Neon bulbs
Ni-Cad batteries
NI-Cad chargers

Opto electronic
Oscitioscopess

Panote

Pick-up colls
Pllers
Pre-sets
Potenliomelors

P.C.B.s

P.C.B. iransfors
Piobus

Plugs

Pressure mats
Pre-amps

Photo oloctric rolays

Recilfiors
Resislors
carbon film
motal fitm
metal oxide
wirowound
Ring cores
Repulators

elays
Resistance chart

Signal Injector

Service aids
silver paint
switchiubricant
solder mop
silicone grease
anti-static spray
freezit
plastic seal
Aero klene
heat-sink compound
Aero duster

Spacers

SWR meters

Sockets

Soldering lrons
Sirens
Speakers
Switches
mercury tiit
micro
roed
rocher
rotary
toggle
wafer
slide
push button

TYesticads
Thermistors
Thyristors
Triocs
TYranslormors

nling

audio

\LF.
TYransistors
TYransistor testor
Tau strips
Tinned coppor who
Transducors
Toroids
Terminals
Tunning colls
Tunning condensor

Ultrasonic tranmitter
Ultrasonic rocoiver

Vero products

We are open from 9 a.m. to 6 p.m., Monday-Saturday

ANNDOUNTCING
A NEW SET
DF BASC
ELECTIRONICS

and represent exceptional value.

This series has been written in a fascinating, absorbing and exciting
way, providing an approach to acquiring knowledge that is a very
enjoyable experience. Suitable for industrial trainees, City and Guilds
students, DIY enthusiasts and readers of electronic journals.

Each part explains electronics in an easy-tofollow way, and contains
numerous diagrams and half tone blocks with construction details and
circuit diagrams for making the following transistor projects: Lamp
Flasher, Metronome, Wailer, Photographic/Monostable Timer, Metal
Locator, Geiger Counter, Radio Receiver, Intercom., Intruder Alarm,
Electronic Organ, Battery Eliminator, Anemometer, Sound Switch,
Light and Water-operated Switches, Pressure-operated Switches, Light
meter, Radio Thermomaeter, Ice Alarm,

Order now:

Selray Book Company
11, Aspen Copse,
Bromiey,

Kent. BR1 2NZ

'OUR 100% GUARANTEE |

Should you decide to return the set after 10 days exam
lnanon our money. will bn rehmdad by of oon

| Amount enclosed: £
1 Name:

(] Address:
1 €E4

Please allow 14 DAYS Dellve.
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M3IN
TYIASNHN

A 2 :

\ / This 5 volume set contains over 500 pages. ,

““U L Bound in stiff linen, Cover size 8%in x 5in. i} 9

= Price £10.00 per set (we pay the postage). ._i

Book 1. Introducing Electronics Book 4. Meters/Voltage-dividers

Book 2. Resistors/Capacitors Book 5. Transistor Project Circuitry

Book 3. Inductors/Diodes
The manuals are unquestionaby the finest and most up-to-date avallable —

SSIU4X3
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BI-PAK SOLDER - &
DESOLDERKIT
Kitcompnses  ORDER NO. SX80
1 High Quality 40 watt Generat Purpose ‘
Lightweight Soidering Iron 240v mains incl

3/16° (4.7mm) bit

1 Quality Desoidering pump. High Suction with
automatic ejection. Knurled. anti-corrosive

casing and feflon nozzle

1.5 metres of De-soldering braid on plastic
dispenser

2 yds (1.83m} Resin Cored Soider on Card

1 Heat Shunt ool tweezer Type

Total Retail Value over £12.00

OUR SPECIAL KIT PRICE £8.98

BI-PAK PCB ETCHANT
AND DRILL KIT

Compiete PCB Kit comprises

1 Expo Mini Drill 10,000RPM 12v OC incl 3
collets & 1 x tmm Twis! bit

1 Sheet PCB Transters. 210mm x 150mm
1 Etch Resist Pen

1 '2lb pack FERRIC CHLORIDE crystals

3 sheets copper clad board

2 sheets Fibreglass copper clad board
Full instructions for making your own PCB
baards

Retail Value over £18.00

OUR BI-PAK SPECIAL KIT PRICE £9.78
OROERNO. SX31

57121 SCREWDRIVER SET

6 precision screwdrivers in hinged plastic

case. Sizes: - 0.8,14,2.2.4
2.9and3.8mm £1.78

5731 NUT DRIVER SET

5 precision nut drivers in hinged plastic case
With turning roc

Sizes: =3, 3.5. 4, 4.5and 5Smm L1248
5741 TOOL SET

5 precision instruments in hinged plastic case.
Crosspoint (Phillips) screwdrivers: —

H0and H 1 Hex key wrenches: —

/1

QEMICONDUCTORS FROM AROUND THE WORLD

All measurements for boxes are shown in inches. L = Length. W = Width, H = Height

as
ntslg;z?" TABLE #CAPABLE 8
Pare gy oo BARGAINg CAPACITOR PAK e
Sxlo 0 Nption o Decripbon
S g :ru:d Al Tyoe' Resstory Pna e 320 Capacitors Mued h&“ ture A N
2 ~e§s73."§'° 4% watt Carpon s&‘ﬁ 200  Ceramic Capacitors inial 3t well oyer g3 normal, Qge ) M°"°":r%6 i
200 £ Mined £ Per pak Guay, der No, x5 el Yalyeq
$x13 200 Walt Carbon Reg,s, ! Wued Ceramics 1945 ot anteed to saye v0 ur Price €] 50
Sx14 % wall Carbon Regregor: f sx18 10 o4 Ceramics 6801 0i5m! £l st vion
10 yuay Resistors ?}s;m f a1 :sl:;dted Polyester/Potystyren® 1 n sjo: o 96 0 2400 oy
sxs 100 l""‘?d‘;'lm o SX20 10 Capacitors ors SX38 ;ggs 85 and Chasg
2N 2 watt Resyspop. wixed C280 type capact thicon NPy
Paks $X12.15 cony NM2m) Miseg 2 sazl 0 m‘:m tol 't.,ll Codeq my, rym'lns:syouﬂ" Perfecy s
O asSorted vajyer 1o 2. 1208€ of Carbon fy £l Ehectroiytics o sots sheet. No re
D0ungs op m;e: from 22 ohrms 1 23 m Resistors sx22 100 Quabity Electroirics L S139 00 1ECIS. Real vajye
'8"’ o prorects 1% PkS and have g 1y tange to CE ) l000""'3ms e £l Coded mixeq ry:es OrS~ail pertec;
vantities Tantalum with dat,
*porcaimate Count by weight, s:)l Mmesl::wmnm:u Count by weight sheet No erects Fantastc :JT:: f-‘c;’} 50
*Qua D

MOTOROLA PIEZO
ELECTRIC TWEETER
Maximum Ratings
25 volts rms which is equai to
200 walts across 4 ohms
100 watts across 8 ohms

50 watts across 16 ohms
BI-PAK SPECIAL OFFER PRICE £4.68
OROERNO. 1907

DOME TWEETER

Dome tweeter for systems up to SOw
Impedance: 8 ohms

Frequency Response: 2000-20,000Hz
Oims. 98mm diam. x 31mm deep

Our Price €2.88 OMT200

TECASBOTY

The Electronic Components and Sermconductor Bargain of the Year. A host of Electronic
companents including potentiometers — rotary and slider, presets— horizontal and vertical
Resistors of mixed values 220hms to 2M2 — 1/810 2 Watt. A comprehansive range of
capacitors including electrolytic and polyester types plus disc ceramics elcetera.

Audio plugs and sockets of various types plus switches, fuses. heatsinks. wire, nuts/bolts
gromets, cable clips and tyes. knobs and P.C. Board. Then aad to that 100 Sermconductors
to include transistors. diodes, SCR's opto’s, all of which are current everyday usable devices
Inall a Fantastic Parcel. No rubbish all identifiable and valued in current catalogues ai well
over £25.00. Our Fight Against infiation  Price

vinoenese JUST £6.50.

Down with Depression
Order No. SX85

=___ NG

Send vour orders to Dept EE4 Bl PAK PO BOX 6 WARE HERTS
SHOP AT J BALDOCK ST WARE HERTS
. TERMS CASH WITH OROER SAME OAY DESPATCH ACCESS
BARCLAYCARO ALSO ACCEPTED TEL (0920) 3182 GIRO 388 7006
ADO 15% VAT ANQ 500 PER ORDER POSTAGE ANO PACKING

Everyday Electronics, April 1982

I-PAK BARGAINS

NO T402 £5.50
without magnther ORDER NO T400 £4.78

BRAND NEW LCD
DISPLAY MULTITESTER.
RE 188m
LCD 10 MEGOHM INPUT IMPEDANCE
*3% digit * 16 ranges plus hFE test facility for
PNP and NPN transistors *Auto zero. auto
poianty *Single-handed. pushbutton
operation * Over range indication *12.5mm
{ % -inch) large LCD readout *Diode check
“Fust circuit protection *Test leads, battery
and instructions included
Max indication 1999 or — 1999
Polarity indication Negative only.

Posttive readings appear

without + sign
Input impedance 10 Megohms
Zero adjust Automatic
Sampling time 250 milliseconds
Temperature range - 5°C to 50°C
Power Supply 1 x PP3 or equivalent 9V

\
15 2and2.5mm €1.78 X 100 A Collection of Transistors, Diodes. Rectiiers. Bridges, SCR's. battery
; Tnacs. IC's both Logic and Linear pi to's all of Consumption 20mw
5151 WRENCH SET e E RSRRE G Size 155 x 88 x 31mm
5 precision wrenches in hinged piastic case which are current everyday usable devices J RANGES Q
Sizes: ~4,4.5,5,5.5and 6mm. £1.76 Guatanteed Value over £10 at Normal Retail Price 0C Voltage 0-200mV . ¢ v
BUY ALL FOUR SETS: 5T21-5751 and get 0-2-20-200-1000V. Acc:0.8% ! s
HEX KEY SET FREE > Yours . Dataetc in AC Voitage 0-200-1000V :_‘ =Y
HEX KEY SET ON RING for £ o o every pak ‘l j Acc. 1.2% DCCurrent 0-200uA. ¢y ®
Sizes:1.5,2,2.5.3 only Order No. SX56 0-2-20-200mA.0-10 A. Acc: 1.2% 48
4,5,5.5and 6mm _ Resistance 0-2-20- 200K ohms. !
Made of hardened steel (4 g < A i LR " 0-2 Megohms. Acc: 1% A
HX/1€1.28 = - —\'3 ' ) : BI-PAK VERY LOWEST POSS PRICE ~
£38.00 each
4
- - =
EXPERIMENTOR Plastic Boxes The Third and
BOXES - ALUMINIUM - Coloured Black Close titting \ ' Fou rth Hand- .e
PLASTIC Flanged Lid, fixing screws into brass bushes Y >
ALUMINIUM BOXES SIZE |; W H ome‘r No Price 2 eyl ataays neac
i Algrinim (6lded 2 “ (KL £3-00 . i but have never got until now
Made with Bright Aluminium folde: 4% 2% 1'% 143 £1.30 Thus helpful unit with Rod mounted
const.rucllon wiihidESpiioland serewis " 6 3% 2 uH) £11-60 honizontaliy on Heavy Base Crocodile clips
SIZE'L W H  OrderNo. Price  Plastic as above but with aluminum top panel aitached!to rod ends Six/oall & sockel gints
% 2% 1h 159 83p 4 2% 1 146 £1.40 :
g . gwve inhmite vanation and positions through
4 2% 1% 161 83 Plastic sloping front
4 2% 2 163 ,39 o ‘g‘ ' 360° also available attached 10 Rod a 2> diam
& 1 3 164 579 Sy (815 2," magmitier giving 2 5 x magnificahion Helping
8 6 3 166 €1 :a 'soooe hand umt available with of without magmher
6 4 2 167 £1.12 "% 148 £2.14 Our Price with magmher as illustrated ORDER

Silicon NPN‘L’ TypeTransitors
T0-92 Plastic centre collector

Like BC1B2L — 1831 — 184l

VCBO 45 VCEQ 30 IC200mA Hte 100-400
ALL pertect gevices — uncoded ORDER AS SX183L
50 oft 100 ot 500 oft 0 ot
£1.50 £2.50 €£€10,00 £17.00

PNP SILICON TRANSISTORS:
Sumiiar ZTXS00 — ZTX214 — E-Line
VCEQ 40 VCBO 35 Kk 300mA Hte 50-400

<
-

8rand New — Uncoded — Pefect Devices

S0 oft 100 ott $00 ot 1000 ot

£2.00 €3.50 £15.00 £25.00
Order as ZTXPNP

1 Amp SILICON R
Glass Type similar INAOOC SERIES INADO1-IN4004
50 — S00v ncoded — you select for V(TS
ALL pertect devices — NO duds Min S0v

50 for £9.00 — worth double ORDER NO Sx76

Siicon General Purpose NPN Transitors T0-18 Case
Lock Nt leads — coded CV7644 Similar 1o BC147
BC107 - ZT89 ALL NEW! VCE 70v 1CS00mA
Hte 75-250 50 o 100 ot 500 off 1000 oft
PRICE £2,00 £3.80 £17.50 £30.00
Oraer as CY7644
Silcon General Purpose PNP Trangistors 10-5 Case
Lock it leads coded CVIS07 similar 2N29054 to
BFX30 VC 60 IC 600mA Min Hie SO ALL NEW'
S0oft 100 oft 500 of 1000 oft
PRICE £2.50 £4.00 £1900 £35.9
ger a g5

Use your credit card Ring us on Ware 3182 NOW and
get your ordes even taster. Goods normaily sent 2nd
Class Mail.

Remember pou must add VAT at 15% to your order
Totad. Postage add 50p per Tota! orde
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BRANDLEADING ELECTRONICS
\'OW AVAILABLE IN KIT FORM

SX1000 MAGIDICE SfNes (8

Electronic Ignition Electronic Dice
® Inductive Discharge ® Not an auto item but great fun
® Extended coil energy for the family
storage circuit ® Total random selection
©® Contact breaker driven @ Triggered by waving of hand
® Three position changeover switch over dice
® Over 65 components to assemble ® Bleeps and flashes during a 4 second ]
® Patented clip-to-coil fittin tumble sequence

® Fits all 12v neg. earth vehicles ® Throw displayed for 10 seconds N =
® Auto display of last throw 1 secondin §

® Muting and Off switch on base

® Hours of continuous use from PP7 battery

® Over 100 components to assemble

$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 T30 components to assemble
® Patented clip-to-coil fitting
® Fits all 12v neg. earth vehicles

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. ® Dustrigutor triggerhead adaptors included
® Can also be triggered by existing contact breakers
® Die cast waterproot case with clip-to-coil fitting @ Fits
maijority of 4 and 6 cylinder 12v neg. earth vehicles

©® Over 150 components to assemble

VdYAGER 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 independentlr or synchronously
® Large 10mm high 400ft-L fluorescent display with auto
intensity. ® Unique speed and fuel transducers giving a
" g programmed accuracy of + or —1%. @ Large LOG g TRIP
TRk [ ' . memories. 2,000 miles. 180 gallons. 100 hours. ® Full Imperiat
and Metric calibrations. ® Over 300 components to assembie
A real challenge for the electronics enthusiast!

. - HOTITT R il |
Electronic Car Security System f A\ —

@ Arms doors, boot, bonnet and has security l00p to protect  [amm=————te—~ It s
fog/spot lamps, radio/tape, CB equipment . P s s

@ Programmable personal code entry system " - y R

® Armed and disarmed from outside vehicle using a special

3 = ,._“':L" ;." &
magnetic key fob against a windscreen sensor pad adhered to ™ y ? | T T
the inside of the screen @ Fits all 12V neg earth vehicles (8, m € }e
® Over 250 components to assemble e

AT

Al EOA-SPARKRITE products and desians are tully covered by one or more World Patents .

EDA SPARKRITE LIMITED 82 Bath Street, Walsall, West Midlands, WS 1 3DE England. Tel: (0922) 614791
- N N N N B FE B B BEBE B BEE B B R R B B

\

SELF READY Please allow 28 days for delivery
ASSEM.| BUILT NAME €€.4 82
KIT UNITS ADDRESS

SX 1000 | £12.95 | £25.90
SX 2000 | £19-95 | £39-90 |

TX 2002 | £29:95 | £59-90 | ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR

AT. 80 | £29-95 | £5990 | ¢ KIT REF
VOYAGER| £50-95 | £119-90)  CHEQUE NO
MAGIDICE, £9-95 | £19-90 oo )

< PHCNEYOURORDERWITHACCESS/BARCLAYCARD
PRICES INC. VAT.POSTAGE & PACKING SEND ONLY SAE IF BROCHURE IS REQUIRED

<.

Q,qy N
CUT OUT THE COUPON NOW!
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INCONSPICUOUS

Doodling with electronic circuits is a form of innocent amusement most
of us indulge in from time to time. If one single subject has inspired such
abstract designing more than any other, it is likely to be the electronic
combination lock. Some years ago, immediately following the introduc-
tion of digital integrated circuits, this kind of activity reached well nigh
craze proportions we recall. What opportunities for creating tantalising
puzzles with labyrinthine circuitry these microchips gave us. That most
of these doodles on paper never finally materialised in concrete form is
beside the point: more than enough did and there has been no scarcity
of practical designs for electronic combination locks to satisfy general
needs.

In more recent years the availability of keypads has further helped the
development of electronic combination locks as serious functional devices
and assured their ready acceptance in a society now well accustomed to
the digital keyboard.

One advantage of the combination lock (electronic or otherwise) is that
no removable key is involved. But in another respect it is like any con-
ventional lock with a keyhole, in that its presence is advertised by the
tell-tale knob or keypad. This is not a serious objection in many cases,
such as external doors, for the existence of a lock of some description is
a foregone conclusion anyway.

But there could be situations where it might be felt vitally important
not to betray the existence of a secured area or compartment—of what.
ever size. In this strategy the first line of defence is based on concealment
and in not attracting attention. The Magnetic Lock meets such a require-
ment. The particular design described in this issue does require a key—
of a special kind—but there is no giveaway keyhole or keypad. Nothing
at all need be visible externally to suggest the presence of a locking
device. And that is not all. Should the key fall into the hands of some
unauthorised person its significance will not be apparent; but even if it
were, there remains the problem of just how and exactly where it is
used. On that intriguing note we leave the subject, certain that readers
will want to learn more from the article itself.

FLAG FLYING

Good to know of one home-brewed electronic product that is at the top
of the charts. Britain's electronic entrepreneur Clive Sinclair is flying
high, with over a third of a million ZX81 personal computers sold—some
to Japan and the USA.

Owners of the ZX81 will find our plug-in 2K Ram Pak of special
interest. This inexpensive project will increase the memory of the
standard machine sufficiently for many general needs.

Anytime we can help, Clive!

Readers' Enquiries

Back Issues

We cannot undertake to answer readers’ letters requesting modifications, Certain back issues of EVERYDAY ELECTRONICS are available

designs or information on commercial equipment or subjects not published
by us. All letters requiring a personal reply should be accompanied by a
stamped self-addressed envelope.

We cannot undertake to engage in discussions 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.

All reasonable precautions are taken to ensure that the advice and data
given to readers are reliable. We cannot however guarantee it, and we
cannot pt legal responsibility for it. Prices quoted are those current
as we go to press.
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worldwide price 80p inclusive of postage and packing per copy. Enquiries
with remittance should be sent to Post Sales Department, IPC Magazines
Ltd., Lavington House, 25 Lavington Street, London SE1 OPF. In the event
of non-availability remittances will be returned.

Binders

Binders to hold one volume (12 issues) are available from the above
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Please state which Volume.

Subscriptions
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by the latch/counter circuit, the fre-
quency of oscillation of the clock
being adjustable so as to calibrate
the display reading. The pulses from
the clock oscillator are stored in the
latch of the latch/counter and only
transferred to the display at the end
of the monostable timing pulse. This
is achieved by feeding the timing
pulse into the latch monostable which
is triggered by the negative going
edge (also referred to as the ‘trail-
ing edge”), the resulting latch pulse
being very narrow, only about three
microseconds long, and it is this
pulse which “latches” the stored
number of clock pulses into the dis-
play.

The negative going edge of the
latch pulse also triggers a third
monostable, the reset monostable, the
purpose of which is to reset the
counter and hold it at zero so that
pulses from the clock oscillator are
not counted during this period. The
negative going edge of this reset
pulse is also fed back to the timing
monostable and the whole sequence
restarts. The period of the reset
pulse is about one second, although
in theory it need only be a few micro-
seconds, but this would give far too
many readings per second of the un-
known capacitance, hence causing

(apucitance/Frequency Meter

Tms instrument was originally de-
signed exclusively as a capadi-
tance meter, but the addition of a
few extra components enables it to
function as a frequency meter, with
a degree of accuracy sufficient for
the needs of most amateur construc-
tors. The scale ranges from approxi-
mately 1,000pF to 10xF in the capaci-
tance mode and from S0Hz to 1MH:z
as a frequency meter. The power is
supplied either from a 9V PP3 bat-
tery or from a mains calculator adap-
tor via a 2-5mm jack socket.

CAPACITANCE METER

Fig. 1 shows the block diagram of
the meter, and we shall use this to
describe the operation of the circuit.

With S1 in position ¢ as shown, the
instrument measures capacitance. A
monostable (single shot) multivibra-
tor produces a pulse, the duration of
which is proportional to the unknown
capacitance (Cox:) under test, this
capacitor forming part of the time
constant circuit of the monostable.

During this period, clock pulses
from the clock oscillator are counted

BY A.P DONLEAVY

the last digit to flicker rapidly and
appear as an “8”.

So it is in this way that the meter
counts a number of clock pulses for
a period of time governed by the
unknown capacitance and displays
this figure as a direct capacitance
value.

DIVIDE-BY-TEN

The divide-by-ten circuit is used to
extend the range of the meter by
dividing the clock pulse frequency by

1§ |
. { reser 4 [

r L

aock c.! [ 1
WLATOR 1
s ;_0:?1-— DWVIOE-BY~TEN |0 ‘

1 L | 1)}

——— AT DisPLAY
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Fig. 1. Block diagram for the Capacitance/Frequency Meter together with waveforms

for both modes of operation.
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Fig. 2a. Circuit diagram for the Capacitance/Frequency Meter. Note the pin numbers
on X1 are for the National Semiconductor display.

ten for evaluating the higher value
capacitors. This facility is brought in
with S2.

By switching S1 to position ¢ the
instrument can now be used for the
measurement of frequency.

FREQUENCY MEASUREMENT

As a frequency meter, the opera-
tion is very similar to above, only a
capacitor of known value (Cin) is
used to set a fixed timing monostable
pulse width. The unknown input
frequency is fed into the meter via
a pre-amplifier, either directly or
divided by ten (again to extend the
range and dependant on the position
of S2), to the latch/counter. The dis-
play now gives a direct reading of
frequency, calibration being achieved
by varying a resistive element in the

timing monostable time constant
circuit.
The waveforms shown in Fig. |

are present in both modes of opera-
tion but note that waveform 4, the
clock pulses, are always present but
the latch/counter only recognises
them when the reset input is at logic
0. Note also that in the frequency
mode, these pulses will be the un-
known input signal.
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CIRCUIT DESCRIPTION

The full circuit diagram is shown
in Fig. 2. ICla, half a 556 dual timer
i.c., is connected as the timing mono-
stable, with VR1 and C1 forming the
time constant components in the
frequency mode and VR1 and the
unknown capacitor determining this
in the capacitance mode.

IC1b, the other half of the 556, is
connected as the internal clock oscil-
lator, the frequency of which is
adjusted by VR2, this allowing cali-
bration in the capacitance mode.
Note that the frequency calibration
by means of VR] must be carried out
first, followed by capacitance calibra-
tion with VR2, as adjustment of VRI1
will affect both modes of operation.

1C2, a cmos 4098 dual monostable
i.c., contains both the latch and reset
monostables, the pulse width from
each determined by C4/R2 and
C5/R3 respectively. The negative
edge of the reset pulse from pin 10
of IC2 is coupled back to ICla via
C3 and R1, the reason for these com-
ponents being that the retriggering
pulse must be of a shorter duration
than the timing pulse and this would
not be so if a direct connection was
made.

Fig. 2b. Power supply arrangement for the
circuit. Insertion of a battery eliminator
jack cuts out the internal battery

1C3, a cmos 4017 decade counter/
divider, i.c. is wired as a divide-by-
ten and TRl forms the preamplifier
stage for the unknown input signal.

MULTIPLEXED DISPLAY

The latch/counter circuit consists
of 1C4, a 74C925 cmos four digit
counter with multiplexed seven-seg-
ment outputs. This i.c. counts the
clock pulses at pin | when pin 12
(reset) is low and only when pin 5
(latch) goes high will the display
give the information contained in the
counter. In this circuit. the informa-
tion in the counter is transferred to
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update the display only during the
brief period of the latch pulse.

The display is multiplexed and a
CA3046 (or the equivalent LM3046,
CA3086 etc) is used to drive the four
digits. This i.c. contains five indi-
vidual npn transistors, only four of
which are used.

The circuitry associated with TR2
drives the decimal point on the dis-
play and this is moved accordingly
with S2b, S2a being the switch to
bring the divide-by-ten drcuit.

With S2 in position “X 100kHz",
the meter can measure up to 1 mega-

COMPONENTS

Resistors
R1,14 18k (2 off)
R2 22kQ
R3 1MQ
R4 2.7k See

RS 100kQ Sh
R6 6-8kQ 0O

R7-13. 16 1m(eoﬁ)'r |
RIS 56k0 a

R17 3-3k02 page 233
All $W carbon +5%

Capacitors
C1 1uF 16V electrolytic

C2, 7.8 0-01u4F polyester (3 off)
C3,6 1000pF polystyrene (2 oft)
C4 270pF polystyrene
C5 2-2uF tantalum bead
C9, 10 100uF tantalum bead

(2 off)

Semiconductors

D1 BZY88 6-2V, 400mW
Zener diode

TR1.3 BC109 silicon npn (2 oft)

TR2 BC179 silicon pnp

1C1 556 dual timer

1C2 4098 CMOS dual mono-
stable

1C3 4017 CMOS decade
counter/divider

IC4 74C925 CMOS 4 digit
counter with multiplexed
7-segment output

1C5 CA3046 silicon npn tran-
sistor array

X1 Calculator display
National NS A 1298
(see text)

Miscellaneous

$1,2  d.p.d.t. miniature toggle
(2 off)

S3 s.p.s.t. miniature toggle

SK1,3 4mm socket, red (2 off)

SK2 4mm socket, black

SK4 2:-5mm jack socket,
switched

VR1 100k£2 multiturn preset
Spectrol type 43P.

VR2 10kQ multiturn preset
Spectrol type 43P.

B1 9V PP3 battery

Stripboard, 0-1 inch matrix, 32

strips by 42 holes; aluminium

instrument case, 150 x 105 x 45

mm; red display filter approx 50 x

25mm (for X1); battery connector;

16 pin d.i.! holder (3 off); 14 pin

d.i.l. holder (2 off); 7/0-2 p.v.c.

sleeved equipment wire; board

mounting hardware M2-5 (6BA).
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hertz and the display reading must
be multiplied by 100,000. The capaci-
tance is given directly in microfarads
in the range 0-001uF to 10uF. The
decimal point is after the most signi-
ficant digit.

With S2 in the “X 100Hz” position,
the meter measures from 50Hz to
100kHz, this time the display reading
must be multiplied by 100. Again the
capacitance meter reads directly in
microfarads, from 0:1xF to the maxi-
mum of 10xF. The decimal point is
after the third most significant digit.

The instrument is designed to work
from either a 9V battery or a calcu-
lator type mains adaptor. The supply
to the circuit (V) should be about
5:5V and although this is not too
critical, it should not be allowed to
fall much below this value, otherwise
the pulse from pin 10 of IC2 may not
be sufficient to retrigger the timing
monostable, ICla.

COMPONENTS

All resistors and capacitors should
be as small as possible and for this
reason tantalum bead capacitors are
used in place of electrolytic types
(except for Cl). TR1, 2 and 3 can
be replaced by any similar specifica-
tion silicon transistors and potentio-
meters VR1 and 2 are three-quarter
inch long multiturn presets.

The display used in the prototype
is a common cathode nine digit cal-
culator display, only four of which
are used. Individual displays of
larger size could be used as indeed
could the four digit “bubble” displays
in the d.il. package, but larger dis-
plays will draw more current, and
therefore make battery operation less
feasible and the size of the box may
also need to be increased.

There are several types of calcu-
lator display, some with edge connec-
tor type mounting, as in the case of
the National Semiconductor display
used in the prototype model (part
No. NSA 1298), and it was for this
type that the component board has
been laid out and the pin numbers
on the circuit diagram refer to. Other
types may require modification to
the wiring and when purchasing a
display, check with the supplier that
the pin connection information is
available (see Fig. 3).

Generally speaking, calculator dis-
plays, often supplied as surplus stock,
are cheaper than the alternatives
already discussed, their only draw-
backs, being the somewhat miniature
digits and the need for an additional
red filter.

The segment current limiting resis-
tors R7 to 13 and R16 could be of a
lower value to increase the display
brightness but this would be at the
expense of increased current con-
sumption, which on the prototype
was about 40mA.

CIRCUIT BOARD

The main component board is a
piece of 0-1 inch matrix Veroboard,
32 strips by 42 holes with the plain
unpunched copper strips found along
the edge of the board left on. It is
in these strips that the four mount-
ing holes are drilled as shown in Fig.
4. The original prototype meter was
constructed on a special d.i.l. circuit
board, but this type of board requires
a fairly large number of wire links
so the design was transferred to
stripboard.

There are 82 breaks in the tracks
and the position of these must be
carefully Thecked. The components
can now be inserted, proceeding with
the d.il. holders (this greatly assists
in locating the positions of other
components) followed by resistors,
capacitors, semiconductors and finally
links. Small, straight links of no
more than 5 holes long can be made
from resistor lead croppings but the
longer links and particularly those
which bend, must be formed from
insulated wire. Ideally, the flying
leads from the board to the front
panel should be soldered to Veropins
as this strengthens the joint consider-
ably.

The display can be mounted
directly into the board but may
require to be soldered onto a row
of pins inserted into the board, par-
ticularly if a slightly different display
is used and any pinout changes can
be accommodated at this stage (see
note on alternative type of display).

INSTRUMENT CASE

To mark the board mounting holes
in the bottom of the case, use the
board itself as a template (prior to
any components being assembled on
it), placing it in position as shown in
Fig. 5.

A drilling guide for the front panel
is shown in Fig. 5, and the hole in the
rear panel for SK4 must be large
enough to clear the mounting bush
and nut of the socket. The reason
for this being that SK4 is to be
isolated from the chassis so it is first
mounted on a piece of insulating
material (a piece of plain Veroboard
for example) and this is then glued
behind the back panel, none of the
socket’s metalwork touching the case.

The board is mounted into the case
with long screws (M2:5 or 6BA),
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FRONT VIEW

P4

R4

ra

va

X4
wa
24
14
884
AAL

oD4
cca

Fig. 3. Additional wiring data for
the alternative Bowmar 9-digit l.e.d
display. This display will need. to be
screw mounted to the front panel.

Fig. 4 (right). Component layout on
the stripboard together with an
underside view showing the cuts to
be made in the copper tracks.
Note that there are 82 breaks to
be made in the copper tracks and
these should be made before
inserting the topside components.

£17

Fig. 5 (below). The case has been
laid flat to show position of circuit
board, switches, sockets and dis-
play cutout.
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Prototype meter showing positioning of switches
and the use of a d.i.l. clrcuit board.
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Front panel arrangement showing lettering and filter over the

display cutout.

the reason being that this allows up
and down adjustment to get the
display accurately behind the window
in the front panel, but the board
height is typically 12mm meaning
the screws must be at least 15 to
20mm long.

Having assembled the case with
all switches, sockets and board,
wiring can commence.

FINAL ASSEMBLY

Using Fig. 5 as a guide, all inter-
connections can be made with
flexible, stranded wire. Note the
mounting of Cl between SK2 and
Sla and that this capacitor is an
electrolytic and not a tantalum bead,
as the bead would not be robust
enough.

Care must be taken when wiring
SK4 ensuring that the V.. lead is
soldered to the outer sleeve terminal,
the lead from S3 goes to the other
contact and the battery positive wire
is connected to the switched contact
(only connected when no plug is in
the socket).

CALIBRATION

The meter must first be calibrated
as a frequency meter, and this is
carried out by adjusting VRI1 until
the display matches a known input
frequency. If a signal generator is
available then this should be used
to set up the instrument, but failing
this, a crystal oscillator of known
frequency must be built to the circuit
given in Fig. 6. Any suitable crystal
in the range 100 to 200kHz can be
used for X1.

Another, though less satisfactory
method of calibration is to take a
couple of meters of wire and form
it into a loose coil of about 150mm
in diameter. Insert the free ends into
the input terminals of the meter,
and dangle the coil over the back of
a turned on television set. The coil
will pick up the flyback pulses from
the scan coils, the frequency being
15,625Hz for a 625 line system. How-
ever, the disadvantage of this method
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is the possibility of picking up other
frequencies from the set.

Calibration of the capacitance
range is performed using a capacitor
of known value (as high a tolerance
as is available) and adjusting VR2
until the display corresponds with
the value. A high value component,
for example, 0-47xF (not electrolytic
or tantalum), is ideal.

If the frequency is recalibrated
for any reason, it will also affect the
capacitance readings, whereas the
capacitance range can be altered
without upsetting the frequency cali-
bration.

If a frequency or capacitance is
béeyond the range of the meter, the

display will show an inconsistent
result.
+Vpp
PIN 14
I X1
—H]
R IMQ
b
IClaoor
! 3 R222kn OUTPUT
2|1 —-
—] ,‘:;,LF PIN 7 IopF
T 1
Fig. 6. Crystal oscillator circuit for .
calibrating the frequency meter
mode. See text for X1.

TROUBLE SHOOTING

The following points may be help-
ful if the instrument does not work
when first turned on.

The display should always show
four digits and a decimal point,
irrespective of faults elsewhere in
the drcuit and if it only reads four
zeros in the capacitance mode, check
that the clock oscillator is working
(IC1b) by looking for a signal on
pin 9 of ICl. Now check that the
timing pulse is being generated by

e |
TINDINITTNIY

Close-up of the display module used on the d.i.l. board prototype.

connecting to the test terminals a
high value capacitor (say 10xF) and
measuring the voltage across it using
a high impedance voltmeter. The
voltage should continually rise and
then fall, recycling about once every
second. If it only rises initially when
first turned on, then either IC1 is at
fault or more likely, there is no reset
pulse coming from IC2 to retrigger
the timing pulse.

Attention can then be turned to
IC2, this can be easily investigated
by removing ICl from its socket
(assuming it has one!) and measur-
ing the voltage at pin 6 of IC2. This
should be at OV. Pin 10 should also
be at OV and whilst these measure-
ments are being taken, pin 5 must
be tied to +Vpp via a resistor and
this is achieved by inserting the ends
of the resistor in pins 5 and 14 of
the now empty IC1 socket.

Momentarily short pin 5, IC2 to
OV and pin 10, IC2 should go high
(approx + Vpp) for about one second,
then fall to zero volts again.

If this does not happen then either
the wiring of this i.c. is incorrect or
it is a defective device. If however
these measurements are correct but
the fault persists when ICl is re-
placed, then assuming the wiring is
correct, IC1 is faulty.

IN CONCLUSION

The meter will of course be only
as accurate as the standard it is
calibrated against and in many
instances this will be, in the case of
the capacitance range, an off-the-shelf
component and for the frequency, a
signal generator which may not have
seen the calibartion engineers test
bench for many a year. However, it
is felt that for the majority of
enthusiasts, it will serve to be a very
useful and indeed, accurate enough,
tool to have in the workshop.

Its single board construction, dual
power supply options and low cost
and simplicity make it a very attrac-
tive project for the amateur con-
structor wishing to expand his range
of test gear.
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By Dave Barrington

Two aids that may help the constructor
or service engineer to enhance the finished
layout of a project and carry out "on-the-
spot” running repairs attracted our
attention this month.

Conductive Paint

A new conductive paint-on preparation
from Comma Oils & Chemicals intended
for the motoring fraternity is an ideal
instant printed circuit board “repair kit”' in
a bottle.

Known as Electrocure 7, its main
application is for repairing car rear window
heating elements. However, this specially
formulated silver based paint makes it
easy to make-good broken tracks on p.c.b.
boards and even stripboard.

Comma's Electrocure 7 conductive paint.

It can also be used for repairing most
low voltage equipment where there is a
broken connection. A feature of the pro-
duct is that it has been developed for use
on non-solderable surfaces, including
glass, plastics, acrylics and ceramic.

Expected to be stocked by most motor-
ing accessory shops, more details of
price and addresses of nearest stockists
can be obtained from Comma Oils &
Chemicals Ltd., Dept. EE, Mark Lane,
Gravesend, Kent DA12 20X.

Cable Clips

Neat wiring makes it that much easier to
trace out circuits and locate faults. Apart
from wiring spirals, cable retainers and
the use of the usual method of tie-cord,
any new addition is welcome.
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A range of Brandauer self-adhesive
cable clips from Stotron provide an in-
expensive method of fixing round or
ribbon cable to most clean surfaces. The
clips can handle round cables from just a
few millimetres to 19mm (4in). Ribbon
cables from 13mm (%in) to 75mm (3in) can
also be accommodated by a selection of
clips with widths in stages of 6mm (%in).

For more details of stockists and prices
write to Stotron Ltd., Dept EE, Unit 1,
Haywood Way, Ivyhouse Lane, Hastings,
East Sussex.
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Cable clips from Stotron

Case

A range of cases just being marketed by
OK Machine & Tool feature a special
battery compartment.

Called the HP-BAT-9V, the case has a
removable battery "hatch” in its back
panel, together with the battery clip and
lead. The case is constructed of ABS
material, measuring 92mm x 145mm x
28mm, and is ideal for housing all hand-
held instruments.

Four standard colours are offered, grey,
tan, black and blue but special custom
colours are available to order.

The HP-BAT-9V case is available from
OK's usual retail outlets, or direct from
OK Machine & Too! (UK) Ltd., Dept EE,
Dutton Lane, Eastleigh, Hants, SO5 4AA.

The HP enclosure
from OK Machine & Tool

Catalogue

The latest catalogue we have received
comes from Rheinbergs Science who have
been appointed exclusive distributor for
the complete range of astronomical
and scientific equipment and kits from
Edmundson  Scientific  Products of
America.

From lasers and holograms to fibre
optics and science kits the Edmundson
range consists of over 4,000 items. To
promote these, Rheinbergs have equipped
a showroom at Tonbridge, Kent, and have
issued two catalogues outlining the
complete range.

The General Scientific edition consists
of 48 pages. in colour, and covers optics,

holography, tools, motors, microscopes
and laboratory equipment. The Science
Fun kits include electronics, electricity
and magnetism, solar energy and a digital
electronic computer kit.

Copies of the catalogue can be ob-
tained free from Rheinbergs Sciences
Ltd., Dept EE, Sovereign Way, Ton-
bridge, Kent TN9 1RW.

CONSTRUCTIONAL PROJECTS

Capacitance/Frequency Meter

The display used in the prototype model
of the Capacitance/Frequency Meler was a
nine digit calculator display, only four
digits being used.

We have been informed by Bart Trepak
of TK Electronics that they have a Bowmar
9-digit display suitable for this project.
This is available from TK for the sum of
55p plus VAT. Note, the pinning for this
device is different and will have to be
*hard-wired" to the board as indicated in
the article.

The multiturn potentiometers are Spec-
trol types and stocked by Watford
Electronics.

The only source of supply we have been
able to locate for the four decade counter/
latch i.c., type MM74C925, is Ambit
International.

Magnetic Lock

The only sourcing problems likely to be
encountered in the Magnetic Lock is the
supply of the Hall Effect devices.

The magnetically-operated TL170C Hall
effect i.c. contains an output transistor
with open collector for use on voltages up
to 30V. This device seems to be only
available from Maplin Electronic Supplies,
stock number WQ75S (TL170C). They are
also suppliers of suitable bar magnets,
stock number FX72P.

Ram Pack

The integrated circuits called up in the
2K Ram Pack should be readily available
from most advertisers, but in case of
difficulty they are listed by Watford
Electronics, Ambit, and Electrovalue.

Readers who are not able to make their
own printed circuit for this project may be
interested to learn that Proto Design are
able to supply one.

The cost for this board is £2-21 in-
cluding VAT and postage and packing,
and can be obtained from Proto Design,
Dept EE, 14 Downham Road, Ramsden
Heath, Billericay, Essex, CM11 1PU.

The double-sided edge connector used
in our model was cut from a 77-pin wire-
wrap type to form a 23-pin version. Only a
Wirewrap edge connector is suitable for
this project and must be used. This is
available from Redditch Electronics, Dept
EE, 21 Ferney Hill Avenue, Redditch,
Worcs, B97 4RU, price £2-95 + 40p p/pkg.

Light Actuated Switch

There are no unusual components in
the Light Actuated Switch although care
should be taken when choosing a suitable
relay. This must have a 12V coil and mains
rated contacts capable of carrying suffi-
cient current for the load being switched.
In any case they should not be rated at
less than 3A. A suitable type would be the
Pilgmy Mains Relay available from Electro-
value.

In-Car P.S.U.

The integrated circuit type LM317T
used in the /n-Car P.S.U. is available from
Tandy stores.
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2K RaAM PACK

FOR THE SINCLAIR ZX81

BY V. TERRELL

HE ‘“add on” Ram Pack to be de-

scribed gives the ZX81 (1K)
microcomputer an extra 2K of RaM.
It works in conjunction with the ZX81
internal 1K of ram therefore provid-
ing a total of 3K of usuable memory.
All the necessary voltages and signals
are readily available from the p.c.b.
dual finger-set at the rear of the
ZX81 including its power supply (5V).
The unit simply plugs in and is
immediately ready for use.

MEMORY STORE

The 2114 memory chips used in
the unit can each store 4-bit wide
data at 1024 addresses. Because the
ZX81 data bus is 8-bits wide, the four
chips in the Ram Pack are wired in
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pairs, each pair allowing data to he
stored at 1024 addresses 8-bits wide.

CIRCUIT OPERATION

The complete circuit diagram for
the ZX81 Ram Pack is shown in Fig.
1. The address lines A0-A9 are wired
in parallel to the two pairs memory

This project has been specially
designed to meet the expected
memory expansion needs of the
ZX81 Personal Computer user who
may not immediately require or be
able to afford the massive 16K byte
Ram Pack from Sinclair at a cost of
over £50.

chips, IC1-4. These 10 lines carry
information to call up any one of the
1,024 address locations as selected by
the computer.

The eight lines DQ-D7 carry data
which can either be written (stored)
into memory when the R/W pin is
low, this being controlled by the
WR (write) line from the ZX81, or
when this line is high, data may be
read from the memory and processed
by the computer.

The two 1K memory blocks ICl,
IC2 and IC3, IC4 are enabled only
when their C_S pins are low, a high
will disenable them.

The ZX81 Rram starting address is
16384 and decoding is required to
enable the Ram Pack to be posi-
tioned 1K beyond this address.

DECODING

Address decoding for the extra
RAM is accomplished using IC5, a
three-to-eight line decoder i.c. with
tristate outputs. The three inputs A0,
Al and A2 on IC5 form a three-bit
binary number (eight decimal num-
bers). The output corresponding to
the binary input goes to a logic low
with the remainder at logic high.

The decoding is not unique since
an output will go low for the various
combinations of 1s and 0s to the
inputs, irrespective of the conditions
of address lines Al2 and A1l3, but
does not need to be taken into
account in this 2K system.

The i.c. as stated earlier is a tris-
tate device which means that the
outputs can be disenabled (effectively
disconnected) by suitable control
signals to the three enable pins ENI,

, EN3 on ICS5. The bar indicates
that a low is required on EN1 and
ENZ and a high on EN3 to “connect”
the outputs to the following circuitry.

A logic high on address line Al4
means that memory between 16K and
32K has been selected by the pro-
cessor which is the requirement
here. When addressing memory for
read or write, the processor generates
a low on MREQ at a time when the

Table 1: Decoder truth table.

inputs | Outputs
A4 MREQ A10 A1l | ol Q2 Chip Enabled
1 0 0 0 |0 1 1 | Zx8linternal RAM
1 0 ] (O | 0 1 | IC1, IC2 (First extra 1K)
1 0 0 1 l 1 1 0 | IC3, 1C4 (Second extra 1K)

If A14is low or MREE high, all outputs are high impedance.

Everyday 