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DIMENSIONS Length  12.5 cm 
Width  8.9 cm 

Height  4.3 cm 
Lead length 100 0 cm 

TOTAL ENERGY DISCHARGE electronic 
ignition gives all the well known advantages of the best capacitive 
discharge systems. 

PEAK PERFOR MANCE  higher output voltage under all 

conditions. 

IMPROVED ECONO MY  , no loss of ignition performance 

between services. 

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

ACCURATE TI MING   prevents contact wear and arcing 

by reducing load to a few volts and a fraction of an amp. 

SMOOTH PERFOR MANCE —  immune to contact bounce and 

similar effects which can cause loss of power and roughness. 

PLUS 
SUPER PO WER SPARK —  3', times the energy of ordinary 
capacitive systems — 3Yr times the power of inductive systems. 

OPTI MU M SPARK DURATION 3 times the duration of ordinary 

capacitive systems  essential for use on modern cars with weak fuel 
mixtures. 

BETTER  STARTING   full spark power even with low 
battery. 

CORRECT SPARK POL ARITY  unlike most ordinary C.D. systems 

the correct output polarity is maintained to avoid increased stress on the 
H.T. system and operate all voltage triggered tachometers. 

L.E.D. STATIC TI MING LIGHT  for accurate setting of the engine's 
most important adjustment 

LO W RADIO INTERFERENCE  fully suppressed supply and absence 
of inverter 'spikes' on the output reduces interference to a minimal level 

DESIGNED IN RELIABILITY  an inherently more reliable circuit 
combined with top quality components — plus the 'ultimate insurance' 

of a changeover switch to revert instantly back to standard ignition. 

IN KIT FOR M  it provides a top performance 
electronic ignition system at less than half the price of competing ready 
built systems. The kit includes everything needed, even a length of solder 
and a tiny tube of heatsink compound. Detailed easy to-follow instructions, 

complete with circuit diagram, are provided - all you need is a small 
soldering iron and a few basic tools. 

AS REVIE WED IN 

ELECTRONICS TODAY INTERNATI ON AL JUNE '81 ISSUE 

and EVERYDAY ELECTRONICS DECE MBER '81 ISSUE 

FITS ALL NEGATIVE EARTH  VEHICLES, 

6 or 12 volt, with or without ballast 

OPERATES ALL VOLTAGE  IMPULSE TACHO METERS 
Some older current impulse types (Smiths pre '74) require an adaptor 

PRICE £2.95 

STANDARD CAR KIT £14.85 
ASSEMBLED AND TESTED  £24.95 

T WIN OUTPUT KIT  £22.94 
For MOTOR CYCLES and CARS with twin ignition systems 

ASSEMBLED AND TESTED  £34.70 

PLUS  El 

U.K. P. & P. 

Prices include V A T. 

ELECTRONIZE DESIGN Dept. C 
Magnus Road, Wilnecote, 

Ta m worth. B77 5BY 
VISA  inductive systems or hybrid so called reactive systems 

Phone 0827-281000   

 0 °11°  

BARCLAYCARD 

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

for longer 'burn times' and other marketing fantasies  It is only necessary 

to consider that, even in a small engine, the burning fuel releases over 
5000 times the energy of the spark, to realise that the spark is only a 
trigger for the combustion  Once the fuel is ignited the spark is insignificant 

and has no effect on the rate of combustion  The essential function of the 
spark is to start that combustion as quickly as possible and that requires 
a high power spark 

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

by this amount 

The solution is a very high power, medium duration, spark generated by 
the TOTAL ENERGY DISCHARGE system. This gives ignition of the 

weakest mixtures with the minimum of timing delay and variation for a 
smooth efficient engine. 

SUPER PO WER DISCHARGE CIRCUIT  A brand new technique 

prevents energy being reflected back to the storage capacitor, giving 
times the spark energy and 3 times the spark duration of ordinary C D 
systems, generating a spark powerful enough to cause rapid ignition of 
even the weakest fuel mixtures without the ignition delay associated with 
lower power 'long burn' inductive systems 

HIGH EFFICIENCY INVERTER  A high power, regulated inverter 

provides a 370 volt energy source - powerful enough to store twice the 
energy of other designs and regulated to provide sufficient output even 
with a battery down to 4 volts. 

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

TYPIC AL SPECIFICATION 

TOTAL 
ENERGY 
DISCHARGE 

ORDINARY 
CAPACITIVE 
DISCHARGE 

140 W  90 W 

36 mJ  10 mJ 

135 mJ  65 mJ 

500 pS  160 pS 

SPARK POWER (PEAK) 

SPARK ENERGY 
(STORED ENERGY) 

SPARK DURATION 

OUTPUT VOLTAGE (LOAD 50pF 
EQUIVALENT TO CLEAN PLUGS) 

OUTPUT VOLTAGE (LOAD 50pF r. 500 KO 
EQUIVALENT TO DIRTY PLUGS) 

VOLTAGE RISE TIME TO 20 KV 
(Load 50pF 

38 KV 

26 KV 

25 pS 

26 KV 

17 KV 

30 pS 

TOTAL ENERGY *DISCHARGE should not be confused with low power 
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COMMENT... POPULAR FEATURES . . 

Guitar Tuner: 
We are grateful to Sounds Musical Instruments 
of 124 Shaftesbury Avenue, London W1V 7DJ 
for the use of their shop and instruments 
featured on our front cover. The picture shows 
Chris Paschalides tuning a guitar. 

IRC 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 
CAMERA OR FLASHGUN TRIGGER by R. A. Penfold 
Infra-red beam device actuated by moving objects 

POCKET TIMER 
Presetta:,le trom seconds to hours 

GUITAR TUNER by A. P. Donleavy 
Accurate generation of the six open string notes 

ICE W ARNING FOR CARS 
Danger alert for toe motorist 

CAR PROBE by L. A. Privett 
Invaluable aid for servicing car electrics 

HOUSE REGISTER by P. Barber 
For monitoring comings and goings of residents 

SERIES 
TEACH-IN 82 by 0. N. Bishop 
Part 6: Capacitors and pulse generators 

INTRODUCTION TO LOGIC by J. Crowther 
Part 11: Making other gate functions from NAND and NOR 

FEATURES 
EDITORIAL 
A Matter of Interest 

PLEASE TAKE NOTE 
Capacitance Meter; Cine Interval Timer & Frame Counter 

SHOP TALK by Dave Barrington 
Product news and component buying 

JACK PLUG AND FAMILY by Doug Baker 
Cartoon 

COUNTER INTELLIGENCE by Paul Young 
A retailer comment' 

BOOK REVIE WS 
A selection of recent releases 

EVERYDAY NE WS 
What's happening in the world of electronics 

RADIO WORLD by Pat Hawker G3VA 
Gas Radio, Rechargeable Batteries. Picture Quality 

CITIZENS' BAND RADIO IN THE UK uy G. Baskerville 
Guide to legal rigs 

SQUARE ONE 
Beginners' Page: Using Veroboard (stripboard) 

NE W PRODUCTS 
Facts and photos of instruments, equipments and tools 

CIRCUIT EXCHANGE 
A forum for readers' ideas 
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Our April issue will be published on Friday, 
March 19. See page 173 for details. Readers Services • Editorial and Advertisement Departments 155 
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KITS,COMPONENTS,MICROS & PARTS 
DISCO LIGHTING KITS 

01.1000K. This value-for-money 
kit features a bi-directional 
sequence, speed of sequence 
and frequency of direction 
change, being variable by means of potentio-
meters and incorporates a master dimming 
control  Only E14.60 
01210006. A lower cost version of the above. 
featuring undirectional channel 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  .  Only £8.00 
Optional opto input DLAI  60p 
Allowing audio (-beat  ;hi response 

REMOTE CONTROL 
Published remote control 
systems tend 10 be quite 
complex. requiring 
difficult-to-get  components  and a well-
equipped labloget them to work If this has put 
you off making your own system we hare lust 
the kits for you Using infra-red. our KITS 
range from sImple on/of f controllers to coded 
transmitter/ recelvers with 16 on/off outputs 
or three analogueoutputs f orcontrolling. e 
TV or 1-11-Fi systems The kits are easy to build 
and simple to set up—and they are extremely 
versatile, controlling anything from garage 
doors to room lighting lust by adding the 
required outputctrcuits. i.e relays, triacs.etc 
If you can design your own system we stock a 
wide range of remote control components at 
very competitive prices 
We have compiled a booklet on remote 
control.  containing Circuits,  hints,  data 
sheets and details of our remote control kits 
and components So don't control yourself— 
SEND US 309 and • stamped addressed 

envelope for your copy TODAY , 

THE PERFECT AID FOR "LAZYITIS" 
Our Lamp Dimmer Kit with INFRA 
RED REMOTE CONTROL will enable 
you to switch the lights on or off, and 
set the brightness, at a push of a 
button without leaving your armchair, 
water-bed. etc Not only will you save 
time but it has also been estimated 
that the savings in shoe leather and 
carpet wear alone would pay for this 
unit in approximately 1,369? years 
or more , 

This unit has considerable practical 
- uses, especially for the old, infirm 

and disabled.  It works  like a 
— Conventional dimmer, enabling you 
— to switch the lights on or off. or to 
dim them to whatever brightness 
you require, by touch or using the 
hand-held infra red transmitter 
When assembled, it fits into a 
piaster depth box to replace your 

O conventional switch or dimmer 
with no rewiring 

TDR3OOK Dimmer Kit   £14.30 
MK6 Transmitter Kit   £4.20 
We also still sell our highly popular 
TD3OOK Touch Dimmer Kit at £7.00 
and the LD3OOK rotary controlled 
Dimmer Kit at  .  Only £3.50 
All  kits  contain  all  necessary 
components and full instructions 
You only need a soldering iron 
and cutters 

24 HOUR CLOCK/APPLIANCE TIMER KIT 
Switches any appliance up to I kVV 
on and off at present times once per 
day  Kit contains AY-5-1230 IC, 
0 5" LED display, mains supply. 
display drivers, switches. LEDs. 
t sacs. PCBs and full instructions 

CT10001, Basic Kit   £14.10 
CT10001, with white box (561131 • 71mm)   £17.40 
(Ready Built)     £22.50 

Add 50p postage& packing • t 5% VAT to total 
Overseas Customers 

Add Et 50 lEuropei 04 00 ieiseenerel or ;6 p 
Sono S a E or further STOCK DETAILS 
Goods fly worn sweet., to Avedebedy 

lam to Sore (Mon to Fru 
11)Ant to 4pro Matt OPEN 

FAST SERVICE • TOP QUALITY. LOW LOW PRICES 

TH 
No circuit is complete without a call to - 

ELECTRONICS 
11 Boston Road 
London W 7 3SJ 

= F73 
omen* 

F. g 
t. 

t 

Telephone 
01 579 9794 2842 

maln•IF1.1. 
• c•AAot 

ALL PRICES 
EXCLUDE VAT 

TRIACS 
400V Plastic Case (texas) 3A TIC206D 

8A TIC226D 
12A TIC236D 
16A TIC246D 
25A T1C263D 

6A with trigger 04006LT   
BA isolated tab TXAL22813   
Dtac 

49p 
58p 
85p 
969 
1909 
85p 
65p 
tOp 

Opt o isolated riac MOC3020 0.6A /400V 1109 

DO YOU LONG TO HEAR 
YOUR DOORBELL RING? 
Our latest kit gives 
you a pleasing three- ELECTRON  yopp 
note harmonically 
related tone sequence   4. CHINE 
not a microprocessor 
Controlled bun Or the  L l‘ 
same old ding dong) 
ale touch of a button 
This kit, based on a new 
integrated circuit, is 
supplied complete with 
a printed circuit board. 
loudspeaker and drilled 
boo and requires only 
9V battery and push button 
common to most households 

It may also be switched by logic in such 
applications as car alarms, clocks. toys. 
P.A systems, etc The unit preduCeS a 
150mW output and draws less than one luA 
from a PP3 battery when the tone ceases 
Supplied complete with circuit and 
assembly instructions 
IDEAL PROJECT FOR BEGINNERS—Only f 5 

DVM/ULTRA SENSITIVE 
THERMOMETER KIT 

This new design is bas ed on the 
ICL7126 (a lower power version of 
the ICL7106 chip) and a 31/2 digit 
liquid crystal display This kit will 
form the basis of a digital multi. 
meter (only a few additional resistors and 
Switches are required—details Supp ied). Ore 
sensitive digital thermometer I-50'C to 
*150•C) reading to 0 1•C Thebasic tut has a 
sensitivity of 200mV for a full scale reading. 
automatic polarity indication and an ultra low 
power requirement—giving a 2 year typical 
battery life from a standard 9V PP3 when used 
8 bourse day. 7 days a week  Price £15.50 

Marl 

WILMSLO W 
The firm for Speakers 

Just  will bring you the latest Wilmslow Audio 

80 page catalogue packed with pictures and specifications 

of HiFi and PA Speaker Drive Units, Speaker Kits, 

Cabinet Kits .... 

1000 items for the constructor. 

CROSSOVER NETWORKS AND COMPONENTS. 
GRILLES, GRILL FABRICS AND FOAM. PA, GROUP 
DISCO CABINETS — PLUS MICROPHONES — 
AMPLIFIERS — MIXERS — COMBOS — EFFECTS — 
SPEAKER STANDS AND BRACKETS — IN-CAR 
SPEAKERS AND BOOSTERS ETC. ETC. 

* Lowest prices — Largest stocks * 

* Expert staff — Sound advice * 

* Choose your DIY HiFi Speakers in the comfort * 
of our listening lounge. 

(Customer operated demonstration facilities) 

* Ample parking * 

* Access  Visa  American Express accepted * 

11U'EN0 
L  The firm ex Speakers   0625 529599 

35/39 Church Street, Wilmlsow, Cheshire SK9 lAS 

MUSIC KITS 
ALL WITH PRINTED CIRCUIT BOARDS 

120-Note Sequencer  SET76 120 45 
16-Note Sequencer  5E786  14 13 
3-Channel Mixer  5E7107 21 50 
3-Microphone Mixer  5E7108 12 te 
6-Channel Mixer  5E790  NI 67 
Analogue Reverb  5E753  45 52 
Audio Effects  5E7105 15 12 
Chorosynth  5E7100 125 04 
Compressor  5E7120 25 05 
Digital Reverb  5E778  75 SO 
Discostrobe  SE757  39 78 

Drum-Synthesiser 
Enlarger Timer 
Frequency Doubler 
Funny Talker 
Guitar Effects 
Guitar Multiprocessor 
Guitar Overdrive 
Guitar Sustain 
Headphone Amplifier 
Metronome 
Microphone Pre-amp 

5E7119 SO 11 
SET93  35 22 
5E798  11 75 
5E799  16 55 
SE742  15 92 
SE785  76 15 
SET56  21 17 
SET75  11 77 
SET104 21 15 
5E7118 15 SII 
5E761  It 32 

110°/ OFF 0 
10% oft U.K. CWO. orders over £20. From this advert until end of month. 
(5% oft for credit cards). This coupon, must accompany order. 

Noise Limiter 
P.E. Minisonic Synth 
Phaser 
Phasing 6 Vibrato 
Pr actise Amplifier 
Rhythm Generator 
Signal Tracer 
Simple Phase Unit 
Smooth Fuzz 
Speech Processor 

5E797  15 94 
SET38 151 SG 
5E788  21 08 
SET70  34 25 
SET106 22 15 

SET 103  See Lists 
SE7109 17 SO 
5E725  10 54 
5E791  11 51 
5E7110 12 18 

Split-Phase Tremolo 
Switched Treble Boost 
Synthesiser Interface 
Transient Generator 
Tremolo 
Tuning Fork 
Voice Operated Fader 
Voice-Scrambler 
Wah- Wah 
Wind and Rain Unit 

5E7702 211 SS 
5E789  12 451 

SEETTE  0 9 S  16 11 
SET116 13 47 

ZEET43:  8 8 37 84 
T  5 

sSEETT58117 1214 8141 

SET28  11 39 

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

Prices correct at press, E./ 0.E., subject to stock. Delivery frequently by return but please 
allow 14 days. 

PHONOSONICS 
DEPT EE23, 22 HIGH STREET, SIDCUP, KENT, DA14 6EH 

01-302-6184 

Lightning service on telephoned credit card orders'  Ell) 
Everyday Electronics, March 1982 



WATFORD ELECTRONICS 
35 CARDIFF ROAD, WATFORD, HERTS., ENGLAND 

MAIL ORDER, CALLERS WELCOME. Tel. W atford 40588/9 

ALL DEVICES BRAND NE W, FULL SPEC. AND FULLY GUARANTEED ORDERS 
DISPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH CHEQUE/ 
P.O.. OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL 
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY 
WELCOME. P&P ADD 505 TO ALL ORDERS UNDER ill Ii. OVERSEAS ORDERS 
POSTAGE AT COST. AIR.SURFACE. (ACCESS orders by tolophone welcome). 

Export orders no V.A.T. ApplIcabl• to U.K. Customers only. Uni••• stated otherwl•• 
all prices are Inclusiv• of V.A.T. Piesse add 15% to total cost Including P A P. VAT 

Wo stock many more Kerns. It pay. to visit us. Woo,. situated behind Watford Football 
Ground. Nearest Underground/SIR Station: Watford High Street. Open Monday to 
Saturday 9.60am-6 M pm. Ample Free Car Parking  available. 

POLYESTER CAPACITORS: Asial lead type (Values are In riF) 
496V: InF, 1 n15, 2n2, 303, 407, 6n6 115; 10n, 15n, 111n, 220 129; 33n, 47n, Eiln 155; 100n, 1500 
295; 220n No; 330n 425; 470n $2p; 6800 Op; 10F V W 252 Up ; 407 55p. 
INV: 10nF, 120, 1000 11p; 150n. 220n 175; 3300, Inn 31115; 690n 3111p; 1pF Up; 105 Up; Ira 
dip 4p7 5111p. 

POLYESTER RADIAL LEAD CAPACITORS WO W 
lOnF. 15n, 22n, 27n 1115; 33n, 470. 65n, 100n 75; 150n, 220n 1119; 330n.  Teach-in III all parts 
470n 1751680n 165; 1pF 23pi 1rr5 48p; 252 lip.  available. 

ELECTROLYTIC CAPACITORS: (Values are in rrF) 5119V: 10 52p; 47 715; 63V: 0 47,1 0, 
1 5.2 2, 3 3 ilp; 4 7 lip; 6 8, 10 lept 15, 22 125; 33 Ilip; 47 115; 100 199; 1000 79p. NV: 47 12p; 
N12115; 220 24p; 470 32p ; 2200 tip. NV; 4 7, 15. 22 9p; 3300 911p; 4700 I20p. 2SV  1 5. 68, 
10, 7211p: 33 Sp; 47 ilp; 100 11p; 150 12p: 220 I5p; 330 22p; 470 2Sp; 680. 1000 34p; 2200 SOP; 
3300 700; 4700 925.16V ; 40, 47, 100 9p; 120 12p; 120 135; 470 205; 680 345; 1000 270; 1500 31141 
2200 3015,• 3300 745; 4700 711p. 
TAG-END TYPE: 79V; 4700u 24.99. 1114V; 3300 116p; 2100 139p. 54V; 3300 154p; 2200 110p. 
41V;4700u1Np.25V:4000 120; 3300 Np; 2500. 2200 Np. 15,000 34.5p 

TANTALUM lead Capacitors I POTENTIOMETERS: (ROTARY)  OPTO 
XV: (1.1µ, 0.22, 0.33 16p; 0.47, I Carbon Track. 0 25 W Lop £11 .5W  ELECTRONICS 

LECIs plus clip. 
TIL209 Red 3mm 13 
TiLt11 Gm n 3m,, 18 
TIL212 Vailoc  ii 

rit"Yo o RI  II Td,5 Green 19 
Sousrs LED  29 
0CP17;  lii 
0lip  II 
OR  ES M 

O N. I •0. 1.5 1111p; 2.2. 3.3 lip; ; Linear Value. 
4.7, Si 225; 10 Up. 16V; 2.2, ! 1000,1114121( (Lin. only) Single 28p 
33 lip; 4 7, 6.8, 10 185; 15 36p; 1 1111-11 MO sing!, gang  lip 
22 lip; 33, 47 4119; 100 70p.  11K-2 MO single with DP switch 71110 
1111V ;  22 2615; 33, 4735p ; 100 Up.  SK-2 MO double W O  Up 

MYLAR FILM CAPACITORS  SLIDER POTINTIONETER 
INV: 1nF, In, 40, 4n7, IfIn 613;  (I•N W leg and ilnoar vslu.a IlOrnm 
W E, 22n, 300, 400, 470 75; 515n,  8K  81 8ing i8 on ,  7115 
100n, 2000 Op. 470n1119V 125.  10K n-soott° dual gang  1165 

Self Stick Grsduated Besels  OP MINIATURE TYPE TRIMMERS 
4-111pF, 2-10pF 22p; 2-25pF. 5-215PF 
30p; 10-88pF 35p. 

COMPRISSION TRIMMERS 
3-40pF. 10410oF lip; 20-250oF UP: 
100-5009F 35 ; 100-12505F 45p. 

POLYSTYRENE CAPACITORS 
100F to 1nF Sp; 1 5nF to 12nF lip. 

4$ 
PRESET POTINTIONETERS  7Soo Displays 
Vertical 4 Horizontal  TIL.321 C An II" 115 
0-1 W 50n-PAC) Miniature  75  TIL322 C Cth 5" 116 
0-25 W 10011-3 SMO Hods  105  DL704 C Cth 3"lI 
0-15W 2000-4 ?MO Vert  lip  DL707 C.A. 3" IN 

EIL747 C.A..9" 151 
FN0357 or 500 1111 
MAN3840  1711 
•V Green C.A. 155 
TIL32 Inf. Red  52 
TIL78 detector  54 
TIL100  90 
'War:ash Rod. 
Ten ason.mbt 2255 

LCD DISPLAYS 
3I Digit  550p 
4 DIglt  630p 
• D15111  754p 

RESISTORS: Carbon Film. High 
Stability,  Low Nolee,  Miniature 
Tolwance 5% 

SILVER MICA: 25F, 3.3. 47 I  Vol.  1-99  100+ 
8 8, 32, 10, IS, IS, 18, 22. 27, 33,  IW 202-4M7  124  2p  1. 
39, 47. 50, 56. 68, 75, N. 85, 100,  iyv 202-4M1  112  2p  1p 
120, 150, 160 ISp. 200, 220, 250.  1W 2122-10M  112  Sp  45 
070, 300, 330, 3210, 390, 470, 600,  2% Metal Film 100-1M Sp  45 
800, 820 21p. 1000, 1200, 1800.  1% M•tal Film 510-1M Sp  110 
2000 3111p. 3300, 4700 lip.  100+ pric• appilas to R”lators of 
CERAMIC CAPACITORS: 50V  each value not mixed. 

0 SpF 10 lOnF 4pi 22n to 1000 7p. 
  TGS 512 or 513 gas and smoke 
EURO BREADBOARD IS • 55.  detector 27115. Socktot for abov•11119. 

VOLTAGE REGULATORS° 
IA  TO3 +vo  -vs 
IV  7605 1455  7905  224p 
10V  7812 1455  7912  220p 
15V  7810 145p  7915  22011 
111V  7818 143p 
IA  10220 Plastic Casing 
SV  7505 45p  7,05  55p 
IIV  7812 Sep  7912  SSp 
ISV  7515 Sep  7915  55p 
1SV  7818 Sep  iota  SSp 
04V  1824 Slip  7824  SSp 
101ImA TO92 Plaslic Casing 
IV  18L05 lip  79L05 
IV  78LS2 lip 
IV  781.82 311p 
111V  111L12 34p  79L12 
16V  18L1S 3115  79L15 
CA3085  95  LM326N  149 
LM300H  170  LM327N  275 
LM305H  140  LM723  35 
LM309K  IU TAA550  56 to +25V  65I  OIL SOCKETS (Low Profile - Tame) 
LM3171(  315 TBA625B 75 711HG 5A -2.25  Spin 115; 14 plate,: 16 pin 16p; 15 pin 165: 
LM323K  NMI TDA1412 169 to -21V  711,55 20pin lip; 24 pin N E 2110in 211Pi 46 Pln 33 0. 

CAPACITORS  AAtft9  22  INNERS  SCRs 
JACKSON!' VARIABLE  010015  

0 2 3650F with  :V " 420,0 n1., , tz  ThyrIstors 
Diiicon  SA100  15  .  411 
1100pF  000p  41159  IA/100V  42 100,100pF  Z200  slow motion ()dais  BY125  IN  S. 666 n 5A/400V 

00 208 176  4350  BY127  12  Range 11V3 to  BAINIOV  4$ 
61 Ball Drive  CR033 IN  33V. 1•11 W 0A6  45  SA/300V  110 - 4611/DAF  1255  - with slow  II. each  SA/400V  76 
Dial Dd .  4103  motion drive 41150 0A47  1 
1/36 1  4„ C804-5pF 10 10  0A70  1  No ma  SA/600V  NI II 77 ""  25 50 pF  271p  12A/100V  75 0A79  I Drum 54mm  5115  100. 150oF  352p  CIASI  I  Cliode  195  12A/400V  OS 

0-1 365pF  331p  .L. 3 a 310pF 7255  OAS/  1  12A/1300V 1N 
RECTIFIER*  15A1700V IN 2N4444  136 

°All  2N5012  32 
00 2 365pF  4355 00 3 x 255F 575p  °AN  BRIDGE 

DENCO COILS  ROTS  1155 0A96  (ois•tic case)  2146064  IS 
'DP VALVE TYPE RFC 5  1465  0.4200  1A:60V  IS  1171011  156 

Rd. Yl. Wht.1225 IFT 13; 14; 15;  0A1102  1A/100V  U  CI ND  3$ 
Range 1 to 5 BI., RFC 7(19mH) IND 

11-7 ELY.R.  1165 16; 17  1295  1  N9111 
NOI4 1A/100V  25  TnicAC1s4  24 

211 
i 5 Green  15115 IFT 111/1 1 1355  54400112  IA/400V  18 
'T' 1 to 5 BI- VI.  ,IFT 111/465  15111  N40  03  IA/1110V 24TICA7  35  0 
Rd., Wht.  111 12; TOC 1  1255  24004/5 IA/Soy  N 
BOA Valve 14400517 Holder MW5FR  1225  2A/200V  48  sTARA ApoCvI  i 41  

425 MW/L W SERI N,"  N4148 
S44  tA/400V  45  SA/400V  III 

VEROBOARDS •1"  COPPER  3A/100V 1  2A/ NOV  IS  1:2/,142,00 151: 
clad plain  clad boards  SA/4011V 1  IIA/I NV  53 

2 x 3/'  735  525  Flbroglass  3A/080V I  IA/400V  95  0A/iiciov  lit 
11A/400Villp  12A/100U  71 2 x V  83p  -  ax e'  98p  3A/1000V 36  10051200V 215 

6 x is- flip  10A/600v us  12A400V  12 

9 5 x $ 1160 25A/200V 215 25A/600V 395  14.4100V 153 
125. ,100V 136 

S.R.B.P. 

BYI64  Si  16A 400V 105 
VNIS DIL 51 

ellp 

SO- p 
11115 
78/105+5V/5A 

SOS 
711H6 SA +5V 

SWITCHES 
! SLIDE INV:  TOGGLE 2A 250V 
IA °POT  145  SPIT  $35 
IA OP c/off.  185  DPDT  445 
IA DPOT  155  511 -MIN 

TO MB 
PUSH SUTTON  IP changeover Sep 
Latching or PST  on/of? 545 
°mon ary.  PDT • la 4 755 

SPIT C/Over Sep  DPDT c/o  3$9 
DPDT C/Over14$p  DPDT Biased 1Np 

SWITCHES Miniatura Non-Locking 
Push to Make lip  Push to Brook 195 
ROCKER; SPIT on/off 10A INV  2115 
ROCKER: Illuminated °PST 
Lights when On: 10A 210V  Sip 
ROTARY: (ADJUSTABLE STOP) 1 po1e/ 
I-12 way 115/24W. 110/2-4 W. 45/2-3W.  Bill 
ROTARY; Maine NOV AC, 4 Amp  Np 

up  - 
ol  9Sp  7.• 
pc 17"  3265 tilp 

4 x 17"  4265  - 
P  of 104 pins  sap  Ferric Chic-
Spot Face Cutter 1181/  rid• 1 lb. 
Pin Insertion Tool  Anhydr. 11155 

1625  Delo Pen sop 

We  stock  a 
wId• selection, 
of  Electronic 
Books and 
Magaain•s 

25A 400V 1115 
25A1100V TN 
25A 1000V 460 

DIAC  30A/400V 525 
ST2  25  T2130000  120 

TTL 74 
(TEXAS) 
7400  11 
7401  11 
7402  11 
7403  14 
7404  14 

7406 
7407 
7406 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7420 
7421 
7422 
7423 
7425 
7426 
7427 
7428 
7430 
7432 
7433 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7448 
7447 
7448 
7450 
7451 
7453 
7454 
7460 
7470 
7472 
7473 
7474 
1475 
7476 
7480 
7481 
7482 
7483 
7484 
7485 
7486 
7489 
7190 
7491 
7492 
7493 
7494 
7495 
7496 
7497 
74100 
74104 
74105 
74107 
74109 
74110 
74111 
74112 
74116 
74118 
74119 
74120 
74121 
74122 
74123 
74125 
74126 
74128 
74132 
74136 

21 
Si 
16 
IS 
14 
26 
19 
24 
32 
25 
25 
IS 
26 
Si 
22 
28 
34 
27 
ZS 
16 
25 
27 
17 
27 
17 
61 
38 
90 
90 
65 
55 
SO 
SO 
16 
16 
15 
16 
16 
35 
10  741.11 
30  L500 
25  LSO1 
40  LSO2 
30  LSO3 
48  LSO/ 
120  L505 
75  LSO6 
SO  LSO9 
SO  LSIO 
95  LS11 
24  LS12 
205  1513 
25  1314 
45  1315 
30  LS20 
30  LS21 
34  LS22 
SO  LS26 
45  LS27 
120  LS28 
SS  LS30 
54  LS32 
55  L533 
32  1.537 
35  LS38 
40  L540 
55  LS42 
170  7347 
88  1.551 
80  LS54 
90  LS55 
75  1573 
34  L574 
45  LS75 
SO  LS76 
42  LS78 
40  LS83 
42  LS85 
45  LS86 
351 LS90 

74141 
74142 
74143 
74144 
74145 
74147 
74148 
74150 
74151 
74153 
74164 
74156 
74156 
74157 
74156 
74160 
74161 
74102 
74163 
74164 
74165 
74166 
74167 
74170 
74172 
74173 
74171 
74175 
71176 
74177 
74178 
74179 
74180 
74181 
74182 
74184 
74185 
74188 
74190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 

711 
IN 
IN 
2$11 
75 
99 
75 
$6 
45 
45 
75 
75 
75 
15 
66 
SI 
66 
62 
61 
64 
62 
es 
181 
IN 
2118 
65 
72 
72 
SS 
75 
Si 
ss 
Ii 
1411 
75 
92 
ss 
21111 
711 
76 
76 
65 
75 
65 
65 
SS 

12 
13 
14 
14 
15 
15 
15 
15 
15 
15 
Ii  
Si 
46 
II 
II 
15 
15 
18 
15 
26 
18 
15 
II 
16 
IS 
16 
35 
45 
IS 
15 
Si 
IS 
25 
22 
Si 
24 
56 
76 
39 
35 

LS9I  80  4007  It 
LS92  39 
1593  34 
LS95  15 
LS96  120 
LS107  43 
LS109  30 
LS112  30 
LS113  40 
LS114  35 
10122  44 
L5123  SS 
LSI24  105 
LS125  30 
LS126  30 
LS132  45 
LS136  28 
LS138  35 
LS139  38 
LSI51  39 
L5153  39 
LS155  34 
LS156  39 
LS157  35 
LS158  36 
LS160  41 
LS161  41 
LS191  41 
1.5163  41 
LS184  48 
LS1115  145 
LS166  85 
LS170  170 
LS113  71 
LS174  72 
1.5175  58 
LS181  130 
LS183  275 
LS191  SS 
LS192  5$ 
LS1113  55 
LS194  40 
LS195  40 
LS196  SS 
1.5197  55 
LS221  114 
LS240 
LS243 
LS243 
1.5244 
15245  90 
15251  40 
LS253  40 
LS257  48 
LS258  40 
15259  as 
LS261  195 
LS221)  25 
LS273  90 
15279  15 
LS2Sn  250 
LS263  45 
LS290  57 
LS213  46 
13295  215 
LS298  130 
L.5299  420 
LS323  276 
L5305  37 
LS366 
LS3a7 
LS368 
LS373  75 
LS374  75 
LS375  48 
LS377  90 
1.5378  59 
LS390  140 
LS393  140 
LS399  230 
LS668  105 

ss 
:55 
BO 

37 
37 
,o 

CMOS 
4000  14 
4001  14 
4002  14 
4006  IN 

4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4031 
4032 
4034 
4035 
4036 
4037 
4038 
4039 
4040 
4041 
4042 
4043 
4014 
4046 
4047 
4048 
4049 
4050 
4015 
4052 
4053 
4054 
4055 
4056 
4059 
4060 
4063 
9066 
4067 
4068 
4069 
4070 
4071 
4072 
1073 
4075 
4076 
4081 
4082 
4085 
4086 
4089 
4093 
4094 
4095 
4096 
4097 
4098 
4099 
4161 
4410 
4411 
4412 
4433 
4501 
4502 
4503 
4507 
45011 
4510 
4511 
4512 
4514 
4515 

es 
35 
40 
15 
is 
34 
75 
66 

4561  75  LM1458 
4515  42  LM1917 
4519  21 1143900  
4520  72  LM3909N  

1543911 
,11.13914 
L.M3915 

LINEAR IC'.  'Luso. 
702 

32  709C 8 pin 
4.1  710. 

$6482, 711443371C8 14 pin 

70  744C 
"  7 e 
20  810 
45  21141-300N 
19 121141-200 
1311  2706 
30  2716-5V 
151 944: m4116-200j f.1 

Si  AY-1-1313A 
IN  AY-1-1320 
125  AY-1-5051 
195  AY-34500 
95  AY-34910 
275  AY-5-1224A 
115  AY-5-1230 
IN  CA3011 
2911  CA3012 
59  CA3014 
75  CA3016 N CA3019 
70  CA3020 
60  CA3023 
75  CA3Cd8A 
75  CA3035 
55  CA3036 
30  CA3043 
34)  CA3015 
76  CA3046 
78  CA3048 
78  CA3059 
125  CA3075 
125  CA3080E 
124  CA3081 
4511 , CA3089E 
96  CA3090A0 
NI 'CA3123 
36  CA3130 
399  CA3140 
22  CA3160 
20  CL7IOS 
26  CL7I07 
20  CL8038CC 
20  CM1205 
20  CM7207 
20  CM7215 
1111  CM7216A 
16  CM72I7A 
5115 Cc „M 77522554 

70  LA4031 
let  LC7120 
43  LC7130 
155  LF351 
N  15355 
32.911  LL„F35610  

SO  LM30IA 
95  LM3087 
01  LM311H 
725  LM318 
655  LM324 
BOO  LM339 
770  LM348 
28  L91349 
94  LM351 
SO  LM379 
40  LM180 
265  LM381N 
SI  LM382 
68  LM384 
I7,55 1LM386 

1.5  .L1MM 3838 97 

ILM13600 
..65 1M252A A 
M253 AA 

71  I MC1303 
MC1304P 

SI MC1310P 
▪ MC1488 

4: MC1489 
MC1494 

87 MC1495 

1715 20 
75 MCI109 
350 MC3302  
up, MC3340 
s MC3380 
MC3401 
MC3403 
MC3405 
MCF6040 
511(50398 
MM5303 
MM5387A 
NE529 
NE543 
NE544 
NE555 

22 
160 
360 

62(31 
454 
110 
175 
157 
64 
70 
III 
111 

235 
115 

121 

155 
50 
85 

226 
244 
125 
625 
1104 
85 
264 
154 
62 
62 
514 
314 
70 
221 
SO 
154 
114 
ISO 
52 
110 
ISO 
57 
635 
535 
475 
22$ 
225 
210 
16 

30715  NNNNNEEEEE55865156  41 251 
NE500  000 

155 
4111 

275 NE564 

227: NNEE556707 420 

305 120 
150 

70 146 
420 

214 : NRCE5471136D  455 69 
L". Sse6B  249 

SAB3209  420 
SAB3210  3911 

'"" $03402  255 
171 

T• SS NAP 877664202 ;57 A Sib 225 

44 

TA A621  295 
lures  TTT:AAADis200000 150 

130 
70 

100  TBA64I  2711 
.104 TBA651  IN 
7$ 5 TBA800  $e 

TTBBAA862100  99 

294 
75 

230095 , TTDDAA11008004 
519 

3•41 TISDAAA211020°22 042 100 

671 

HO 
go TDA2030  325 
42755 TTLL006741:PN 

104 

98 253":4045 TTTTT LLLLL 0000088864743i  pNNp 
30 

115 

29 
75 

64 LIAA170  176 
115 UAA1003  935 
65 0132206  3011 
79 Z80CPU 350  
261414 08 

m  IN423  139 
144  ZN424  1,5 
9$ ZN425E  245 
ZN426E 880  
ZN1034 lii 

Transistors 
ACI25  35 
AC126/7  Si 
AC11)11  311 
AC141/2  is 
AC176  U 
ACY17/18 75 
ACY19120 75 
ACY21/12 75 

ACY39 
A0149 
AD161/2 
AF1111 
AF139 
AF178 
A F236 
BC107 
BC1078 
BC108 
BC10813 
BCIOSC 
BC109 
BC1098 
BC109C 
BC140 
BCI42 '3 
BC147 
BC147B 
BC1411 
13C14511 
BC1411C 
BC141) 
BC149C  IS 
BCI53/4  27 
BCI57/8  10 
BCI59  11 
BC160  45 
BC167/8 II 
SCIMIC  16 
BC170  IS 
BC172/3  11 
BC177/8  121 
BC179181  211 
BC18213  14 
BC184  10 
BC182L  19 
BC112.3L  111 
13C1641  IS 
BC187  26 
13C212/3  19 

IS 
71 
Ii 
ss 
lb 
75 
78 
II 
12 
II 
12 
12 
16 
12 
12 
Si 
Si 

I. 
9 
111 
IS 

BC212L 
BC213L 
BC214 
BC2I4L 
BC236 
BC237 
11C312713 
BC308B 
BC327 8 
15C338 
BC4I1 
BONI 
BC477 
BC516/7 
BC.1147/11 
BC1549C 
10557/8 
BC559 
BCY70'71 
BCY72 
SDI31/2 
110133 
130135 
513136/7 
BD138/9 
150140 
80144.5 
1113205 
1313214 
80245 
B13378 
BD434 
BD517 
BD695A 
BD696A 
BDY56 
8E115 
1E157 
BFISO 
BF194/0 
BF1116/7 
8E196/9 
BF200 
8E224 
8E244/5 
BF244B 
BE M 
8E2574 
BENS 
8E274 
6E336 

46 
40 
Ii 
10 
IN 
III 
115  111J1370,71 104 
195  MJE2955  99 
70  MJ 13055  79 
55  MPF102  16 
75  MPF103 104 36 

MPE104  30 
MPF106 
PAPS A05 
SIPS A06 
MPSA12 
1APSA55 
MPSA56 
MPSA70 
MPSUO6 
0C23/16 
0C213 
0C35/36 
OC41/42 
0C43 
0C44 
0C45 
0070/71 
0072/74 

55 
115 
III 
35 
29 
32 
12 
II 
IS 
Si 
24 
28 
Si 
35 
32 
38 
42 
48 

21E451  38 
15E594  Si 
BER30,40 IS 
BER41  23 
BER79  23 
BER80 81  24 
BERN  115 
BFX29  20 
BFX84  211 
BFX85 86  28 
BFX137/111  22 
BEY*/  23 
EIFY51/52  23 
!WYSS  32 
ISFY64  35 
BEYSI  124 
BRY39 45 
SSX20  20 
BSY95A  25 
BU105  176 
15U205  11111 
BU208  21111 
1421  254 
IA08001  2111 
MJ400  IN 
MJ491  175 
5132955 
MJE340  04 

40 
15 
25 

34 
34 
25 
51 
170 
130 
125 
121 
SS 
129 
49 
49 
se 

0075/75  Si 
0011  66 
0012  1311 
0013/54  46 
0C140  1111 
0C170/1  IS 
0C200  IS 
TIP29  34 
TIP29A 31 
TIP298 IS 
TIP29C  52 
TIP30  48 
TIP30C  51 
TIP3IA  45 
TIP31C  N 
TIP32A  411 
TIP32C  N 
TIP33A  N 
TIP33C  75 
TIP34A  76 
TIP34C  N 
TIP35A  IN 
TIP35C  1115 
TIPNA  1211 
TIPUIC  IN 
TIP41A  N 
TIP41B 
TIP42A  N 
TIP426  75 
TIP120 SI 
TIP121  99 
TIP142/7 120 
TIP2956  60 
TIP3066  So  2N3442 
TIS43  32  2N3663 
TIS44/45  45  223702/3 
TISISA  90  2543704/5 
TIS90  2N37011/7 
TIS91  32  254305/0 
V1(1010  so  2543710/1 
VKiOam  53  223771 
VK46AF  n  223772 
VKIMAF  N  123773 
VKINAF  Hsi  223819 
ZTX107/8  11  223820 
ZTX109  11  223822/3 
ZTX300  13  223806 
ZTX301 2 16  223903/4 
ZTX303  25  223905 
ZT 304  17  2231106 

ZTX314  25 
ZTX3fti  311 
ZTX1141  Si 
ZTX1106  14 
ZT)(501/502 15 
ZT)(5011  IS 
ZTX1164  25 
ZTX531  N 
zi-x550 
2N1397  23 
2b11191)  •11 
2N599  36 
1N701A  19 
2N706  19 
22918  32 
2191131 1  24 
2N1303  N 
254130415  Si 
9N16715  215 
2N2219A 
2N2220.5  21 
2N2221A  25 
2N2222 A  2$ 
2142369A  17 
2N1646  48 
2N2004/5 SI 
2N2906A 
2N2906/7  26 
2N29260 II 
2N3053  28 
2N3054  SI 
2N3055  MI 

140 
15 
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All prices include VAT-just 

Goods normally despot 

AMAZING! COMPUTER 
GAMES PCB's FOR PEA-
NUTS!! 
A bulk purchase of PCB's from several 
well known computer games including 
Battleships. Simon, Logic 5 and Starblrd 
enable us to offer these at incredibly low 
prices: 

'STARBIRD' 
Gives realistic engine sounds and flashing 
laser blasts-accelerating engine noise 
when module is pointed up, decelerating 
noise when pointed down. Press contact 
to see flash and hear blast of lasers 
shooting. PCB tested and working com-
plete with speaker and batt clip. (needs 
PP3) PCB size 130 • 60mm. Only L2•95 

'SIMON' 
The obiect of this game is to repeat cor-
rectly a longer and longer sequence of 
signals in 3 different games. (Instructions 
included) PCB contains chips, switches. 
lampholders and lamps, and Is tested 
working, complete with speaker. Needs 
PP3 and 2 • HP11. PCB size 130 • 130mm 
Only E3 115. 

'COMPUTER 
BATTLESHIPS' 

Probably one of the most popular 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 
etc. Size 160  • 140mm.  Only EI • SO. 
Instruction book and circuit 36p extra. 

LOGIC 5 PANEL 
Tested Logic 5 now sold out-but we have 
some PCB's with 10 LED's and chip on. 
hut no keyboard. Not tested. 54p. 

'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 • 60 mm. only 25p eachl 

RELAY/TRIAC PANEL 
2537 PCB 100  . 75mm containing a 
wealth of components: 2  12V DPCO 
nun relays, 2 • 47uF 16V rants SC146E 
10A 500V triac, C122D BA 400V SCR. 
555 timer, 10  • 1N4001 diodes, 2N5061 
SCR, 2 • 3mrn LED'S 3 • 2N3704. R's 
C's-Amazing value-if bought seper-

ately,  parts  would  cost  around 
Our price for the panel, just £2 00 

200 ELECTROLYTICS £4 00 
6524  Large variety of values/voltagea. 
mostly cropped leads for PCB mob. 
1-1000uF, 10-63V. All new full spec com-
ponents, not chuck-outsll 200 fol, 1000 
£17 SO 

COMPONENT PACKS 
6503 150 wirewound resistors from 1W to 
12 W, with a good range of values. £1 75. 
6505 20 assorted potentiometers, all types 
Including  single,  ganged,  rotary  and 
slider. £1 IL 
6511 200 small value poly, mica. ceramic 
caps from a few pF to  02,1F. Excellent 
verl•ty. Et 29. 
6514 100 silver mica caps from SpF to a 
few thousand pF. Tolerances from 15; to 
10%. Et SO. 
6520 Switch  pack-20 different, rocker, 
slide, rotary, toggle, push, micro, etc. 
Only £2 N. 
6521 Heatshrink pack-5 diff. sizes, each 
200mm. Sep. 

1000 RESISTORS £2.50 
We've just purchased another 5 million 
preformed  resistors, and can make a 
similar offer to that made two years ago, 
at th• sam• pric•!I! 6523-1000 mixed 
and  4W 5% carbon  film  resistors, 

preformed for PCB mntg. Enormous range 
of preferred values. 1000 for £2 SO; 5000 
LIO; 20k £36. 

PANELS 
Z521 Panel with 16236 (2N3442) on •mal I 
heat sink, 2N2223 dual transistor, 2 BC108, 
diode., caps, resistors. etc. 114p. 
Z527 Reed relay panel -contains 2 • By 
reeds, 6  2S030 or 25230. 6 • 400V 
recta + Rs. 50D. 
7529 Pack of ex-computer panels contain-
ing 74 series !Cs. Lots of different gates 
and complex logic. All ICs are marked 
with type no. or code for which an 
Identification sheet is supplied. 20 ICs 
Et O. :100 IC. 
A504 Black case 50 • 50 • 78mm with 
octal base. PCB inside has 24V reed 
relay. 200V 7A SCR. 4 - SA 200V recta. 
etc. sop. 

S WITCH BARGAIN 
Push-on,  push-off "table lamp" type, 
rated 2A 250V ac. 10p each, 15 for Cl, 100 
for ES. 

SOUTHAMPTON SO1 OHX 
add 50p post. Tel (0703) 772501 
ched by return of post 

TEACH-IN 82 
Full set of parts as specified by "EE". All 
new goods, despatched by return of post. 

* All parts for the "MINILAB" only 
£17 38 + £1 post. 

* All components for first 6 parts of 
"TEACH-IN '82"E7 SO+ 60p post. 

* All Components for second 6 parts of 
"TEACH-IN '82" £4 00 + 40P post. 

BUY ALL THREE SETS FOR £21 inc pOst. 

FREE component Identification Chart! 

FREE piece of Veroboard ! ! 

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

CAPACITOR BARGAINS 
2200uF 100V cans 77  • 35rnm die. 75p; 
10/E5 SO: 22014F 10V axial Sp; 100 £2 30; 
1000 £18; 400+1000F 275V 102 • 44mrn die. 
7SP; 10 ES 50; 200nF 350V, 100 + 100 + 
50uF 300V can 75 • 44mm din 40p: 10/E3: 
100/E20100uF 25V Axial £3/100. 
0 33uF 50V rod. Et 50;100, L12,1000 j 
0 47uF 50V rad. Cl 50100 £1211000.  elec 
22uF 50V red E3/100. £24/1000. 

1W AMP PANELS 
A011 Compact audio amp Intended for 
record player on panel 95 • 65mm Includ-
ing vol. control and switch, complete 
with knobs. Apart from amp circuitry built 
around LM380N or TBA820M, there Is a 
speed control circuit using 5 transistors. 
9V operation, connexion data supplied. 
ONLY Li 50. 

TOROIDAL 
TRANSFORMER 
110mm dia. • 40mm deep. 110 ,240V pri.. 
Sec. 18V 4A, 6 3V IA, 240V 0 3A. Ideal 
for scopes, monitors, VDU's. etc. Reduced 
to ES N. 

OP-AMP PSU KIT 
A198 All parts + instructions to make a 
50mA +15, 0, -15V supply from mains 
input. Only EI OS. 

COPPER CLAD  BOARD 
6522 All pieces too smell for our etching 
kits.  Mostly  double  sided  fibreglass. 
2509m (approx. 110 sq Ins) for just £1' N. 

MIXED LED PACK 
All new full spec by Micro, Fairchild, etc. 
Red, Yellow, Green, Amber, Clear, 3mrn 
6 5mm. Pack of 50 asstd ES 95: 250 EIS. 

FILAMENT DISPLAYS 
Z653 7 sag display 12 5mm high. Ideal for 
TTL operation, taking 5V 8mA per seg. 
Std 14 OIL package. Only Li eech 4 for 
£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 
emotional balance, or as a lie detector. 
Full details of how to use it are given, and 
a circuit diagram. Supplied complete with 
probes,  leads  and  conductive  jelly. 
Needs 2 44V batts. Overall size 155  100 , 
100mm. Only E7 9S-worth that for the 
case and meter alone!! 

CHEAP CHIPS 
76477 Sound IC Cl •25. 
2102A RAM 8 for Et 
M64027 shift reg. 8 for CI. 
uA78MG + volt reg El 
uA79MG - volt rag £1 20 

ELECTRO-DIAL 
Electrical combination lock-for maximum 
security-pick proof. 1 million combina-
tions!! Dial Is turned to the right to one 
number, left to a second number, then 
right again to a third number. Only when 
this has been completed in the correct 
sequence will the electrical contacts close. 
These can be used to operate a relay or 
solenoid. Overall die. 65mm  60mm deep. 
Only Ell. N. 
Also  available  with.sof  combination-
only £3 95. 

PCB HOLDERS 
•PCB's may be rotated through 360 degrees and 
locked at any angle 

•simple adjustment for different board sizes 
',foam pad available enabling a number of com-
ponents to be inserted prior to soldering 

CNC 6 
PCB Capacity: 10" • 7" 

PCB's held by spring clips which 
also allow the holder to be used 
as a small soldering jig. 

PRICE £13•80 INC. VAT 

CNC 9 
PCB Capacity: 8" • 8" 

PCB's held by adjustable Vee 
Clamps which eliminate the risk 
of damage to the face sides of 
the PCB and allow a high degree 
of accessibility. 

PRICE £.15 95 INC. VAT 

FOAM PAD 
Size: 8"  8"  Clips onto Holder. 

4 

111/1 

41 140.0.,  

PRICE £.5 50 INC. VAT 

AVAILABLE DIRECT FROM THE MANUFACTURER. PLEASE ADD 
£1 50 TO COVER POST AND PACKING. 

PLEASE ALLOW 14 DAYS FOR DELIVERY 

CARLTON NICHOL  CO. LTD •9 

GOLDKEY INDUSTRIAL ESTATE, KELVEDON, ESSEX 

LIMITED OFFER! 
As  an  introduction  to  CRICKLE W O O D  ELECTR O NICS  LTD., 

(Marshall's Old Shop), 40 Crickle wood Broad way, London N W2 JET 
tel, 01 452 0161 Whilst stocks last and only of accompanied by this Ad. 

DES OL DERI N G TOOL 

Now every one can afford one of these superb, blue anodised aluminium high 
pressure hand desoldering tools at nearly half our normal price. 
Normal Price £6 -50  VAT with this ad £3.85 • VAT. 
Spare Teflon screw-in noses 75p • VAT. 

JAPA NESE TRA NSIST ORS May not be as hard to replace as you think. 
Phone our equivalent service on 01 452 0161 (everyday except Wednesdays) or 
write. We have thousands of Transistors, 1Cs, LEDS in stock, as well as every 
conceivable type of component - Why not make CRICKLE WOOD ELEC-
TR ONICS your personal ELECTR ONICS HOBBY CENTRE? We have the goods! 

Now you need no longer grope in the 
dark. For a miniature price you can 
watch those volts move! See those 
resistors jump to life! 

T HE  MIG HTY  MI NI  M ULTI-
TESTER 2,000 ohms per volt. DC & 
AC Voltage ranges: 10v, 50v, 250v, 
1000v. DC current ranges  100mA. 
Resistance ohms • 10, ohms • 100db 
from -10db to  • 22db. Mirror arc 
scale, overload protected, complete with battery, test leads & instructions. 
Usual price £8 65  • VAT; with this Ad: £4.95  VAT. 

O RDER FOR M 
Name   
Address   

  Desoldering tools ® L3 -85 
  Spare Teflon noses ® •75 
  Mighty Mini Testers  £4.95 

Postage, packing and Insurance fq 60p per one 
device 25p for each additional device 

Sub total 
Add 15 % VAT 

I enclose cheque no/P. O. no.   
Alternatively please credit my VISA/ACCESS no.   
Signature    
This offer applies to UK only. Please allow 7-10 days delivery. Overseas custom-
ers please do not add VAT but allow enough to cover postage. 
TRADE EN QUIRIES W ELC OME. 

CRICKLE WOOD ELECTRONICS LTD. 
40 Cricklewood Broad way, London N W2 3ET tel 01 452 0161 
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Wapid 
vElectronics 

OPTO 
*3mm red  OP  *5mm red 
*3mm green  110  *5mm green 
*3mm yellow  12p  *5mm yellow 
Clips to suit 3p each. 
Rectangular  111.32 
*Red  Ilp  TIL7S 
Green  17p  71 011 
Yellow  17p  ORPI2 
Seven Segment Displays 
Cow, cathode  Corn. anode 
131.704  0 3in Up  01.701  0310 !Sp 
* FN0500 0 51n OSp  FND507  0510 Up 
TIL313  0 3in 11111p  711212  0.3in 161111 
TIL322  0 5in Ilip  711.321  0.5In 115p 
All seven segment displays are supplied with 
connection details. 
2145777  4Sp  Dual colour LED  Up 

CAPACITORS 
Polyester. Radial leads. 2SOV C280 type. 
0 01, 0 015. 0 022.0 033. 65; 0 047, 0 068. 01. 7p; 0.15, 0 22, 
94; 03.3 134; 0 47 13p; 0 68 Up; I 0 23p. 
Eloctrolytic. Radial or Axial leads. 
0.47/63V, 1 63V, 2 2133V, 4 7163V, 10 / 25V.7p; 22/25V.47/25V.114; 
100/25V. 9p; 220125V, 14p; 470/25V. 28p; 1000/25V, alp. 
Polyester. Siemens PCB 
In, 2n2. 3n3, 4n7. fin& 10n, I5n, 7p; 22n, 33n, 47n, 68n, 84; 
100n.  I50n, 114; 220n, 13p; 330n, 26p; 470n, 26p; 680n, 29p; 
lu, 33p; 2u2 Sip. 
Tantalum bead. 
0-1, 0 22. 0 33, 0 17, 1 0 @ 35V, 12p; 2 2, 4 7. 10 @ 25V. 211); 
15/16V, 311p; 22116V, 27p; 33/16V, 45p; 47,6V. 27p; 47/16V, 7114); 
08/6v. Up; 100/10V. 1111p. 
Ceramic. 
220-0 01u. 50V type. 3p each. 
Polystyrene. 5% tolerance. 
10p-1000p 6p. 1500p-4700p Op. 68004-0-012 11p. 
Trimmers. Mul lard 808 series. 
2-10pF 22p. 2-224F tip. 5 5-654F 3Sp. 

$P 
11p 
I2p 

Op 
dip 
1111p 
OSP 

CONNECTORS 
DIN  Plug Slit 
2 pin  $0  Op 
3 pin  1181  1911 
5 pin  13p  lip 
Phono  Up  12p 

mm  I3p  135 

Jack  Plug Skt 
2.5mm  10p  10p 
! 3.5mm  *7p  *7p 
Standard I6p  20p 
Stereo  24p  25p 

14mm  Up  17p 

UHF (CB) Connectors 
P1.259 Plug 4415 Reducer 144 
S0239 Square chassis socket 38p 
50239S Round chassis socket 401, 

IEC 3 pin 250V/6A 
Plug chassis mounting 389 
Socket free hanging Np 
Socket with 2m lead 1111p 

TRANSFORMERS 
Please add carriage charges to our normal postage charge. 

Miniature mains. 
0011V,1109V, 12012V all 84 100mA 1004 each 
High quality, Split bobbin construction. 
OVA  0-6. 0-6  0.5A; 0-9, 0-9V  0.4A 0-12, 0-12V fa. 0.3A. 

2111p each 
12VA 0-6, 0-6  I A; 0-9, 0-9V  1.2A; 0-12, 0-12 ix, 0-5A; 

0-15, 0-I5V  0.4A  27Sp each (plus 404 carriagil) • 
24VA 04, 0-8V  1.5A; 0-9, 0-9V  1.2A; 0-12, 0-12V vo 

IA; 0-15, 0-I5V  0.8A; 2311p each (plus 004 carriage) 
50VA  0-12, 0-12V  2A: 0-15, 0-15V  1.5A; 4411p *soh 

(plus 704 carriage) 
100VA 0-30. 0-30V a 1.6A 91111p each (plus 004 carrisgit).   

S WITCHES 
Submin. Toggle 
SPST SSp  SPOT Up  * DPDT 54p 
Miniature toggle 
SPOT Np  SPOT centre off  909 
DPDT 911p  DPDT centre off  100p 
Standard toggle 
SPST 3Sp  DPOT 440 
*Miniature DPDT slide 12p 
*Po o, to make 12p  Push to break 22p 
Rotary type adiustable slop 
IP12 W. 2P6 W, 3P4 W, 4P3 W all S5p each 

()IL switches 
4 SPST Hp  6 SPST lap  8 SPST 11164 

CABLES 
20 metre pack single core 
connecting cable, ten differ-
ent colours  550 
Speaker cable  1 IIp/m 
Standard screened  ISp/m 
Twin screened  1413/m 
2.SA 3 core mains  Elp/m 
10 way ribbon  11.14/m 
20 way ribbon  111Ip/m 

CRYSTALS 
100KHz 
200KHz 
1MHz 
I .008M 
1.8432M 
2-0M 
2.4576M 
3 276M 
3 579M 
4 ON 
4-194M 
4 - 4314 
5-014 
11•01A 

DIODES 
BY127  12p 
0A47  10p 
0A00  Op 
0A171  79 
0A200  Op 
OA202  Op 
111914  4p 
*1144145 2p 

REGULATORS 
Positive  Negative 
*78L0525p  791-05 Up 
78L12  304  79L12  15p 
78L15  31IP  7905  115p 
*7805 4Sp  *7905 45p 
*7812 454  *7912 43p 
7815  6114  7915  Up 
LM309K  *LM323K 

136p  3511p 
*LM3177  LM723 Nip 

12 59 

SOCKETS 
*9 pin 7p  22 pin 2111p 
*14 pin 9p  24 pin 128) 
*16 pin10p  28 pin 311p 
18 pin  1 Sp  40pin 32p 
20 pin ISp 
Soldiffeon pins Op/100. 

RESISTORS 
11/4 5% Carbon film 012 
series. 4'l13-IOM. III each 
OW 5% Carbon film 012 
*odes 4-70-4 W. 241 each 
IN 1% Metal film. 024 
series 10 n-mi Op each 
PANEL METERS 
Slz• 50 x MI 9 35rnm. 

0-500mA 
0-1009A  0-1A 
0-5004f A  0-50V AC 
0-1mA  VU 
0-10mA  0-300V AC 
0-50mA  0-25V 
0-100mA  0-30V DC 
4504 each. 

211115 
370p 
300p 
370p 
3000 
270p 
220p 
2409 
1209 
1509 
1509 
1250 
240p 
211p 

8.144M 
7 OOM 
3.0M 
10 ON 
12.0M 
DI OM 
13 ON 
18 432M 
19 96.814 
25 69M 
27 145M 
3(1 6667141 
48 016 
116M 

1110p 
250p 
170p 
150p 
290p 
240p 
240p 
220p 
100p 
300p 
2469 
320p 
220p 
315•P 

Tel: 0322 863494 
H illcro ft House 
Station Road 
E yns ford Kent DA4 OEJ 

TRANSISTORS  BC549  Ii BF 819  29 T1P29C  60 VN88Alf 95 [N34.'51  2 
AC125  35 BC157  10 BC558  Ii BF2114  25 TIP30  45 *ZTX107 II 2143054  5 
AC126  25 BC158  10 BCY70  111 BF)(115  25 TIP30A  40 *ZTX108 9 2143055  5 
AC127  25 *BC159  S BCY71  11 BROD)  Si TIP3OB  SO ITX109  12 2N3442 12 
*AC128 20 BC160  45 BCY72  IS BF)(37  21 TIP30C  SO ZTX300  14 *2143702 
AC176  25 BC168C 10 BD115  Si BF288  25 TIP31A  45 ZTX301  II 1N3703 
AC187  22 BC169C Ii 50131  35 BFY50  23 TIP31B  45 ZTX302  IS *2N3704 

BC170  3 1313132  35 BFY51  23 TIP3IC  SS ZTX304  17 1N3705 
BC171  11 BDI33  Si BFY52  23 TIP32A  45 ZTX341  30 2143706 
BCI72  I 150135  SO BFY53  32 71P32B  55 ZTX500  15 2N3707  1 
15C177  15 50136  30 BFY55  32 TIP32C  60 ZTX501  15 2143708  1 
BC178  IS 90137  30 BFY56  32 T1P33A  SO ZTX502  IS 2143709  1 

AF124  fa 85E4729  LB 50138  30 BRY39  40 TIP33C  75 ZTX503  19 2143772  190 
AF126  SO  90139  35 BSX20  Si TIP34A  N ZTX504  25 2143773 210 
A1139  U  *BC182L 5 50140  35 BSX29  35 TIP34C  1115 214697  20 *2N3819 IS 
AFise  BC183  111 BD204  110 BSY95A 25 TIP35A 160 214698  44 2143820  40 
AF239  70 BC183L  10  BD206 110 BU205 160 TIP35C 160 214706A 20 2143823 GS  

BC184  111 513222  85 B0206  200 TIP36A 170 214708  20 2143866  90 
BC107  10 BC107B  10 *BCI84L 7 BFI80  35 BU208  170 TIP36C 195 214918  35 2143903  10 

BC212  111 BF182  35 MJ2955  99 TIP41A  60 2N1132  22 2143904  10 
BC212L  111 BFI84  25 MJE340  50 T1P42A  60 2141613  30 *2N3905  6 

BCI085  12 BC213  15 BFI85  2S' MJE520  GS TIPI20  90 2142218A 45 2143906  10 
15F194  12 MJE52I  95 TIPI21  90 2142219A 25 2144037  45 
BF195  12 MJE3055 70 TIP122  90 2N2221A 25 2144058  10 
BF196  11 MPF102 40 TIP141  120 2142222A 20 2144060  10 
BF1 7  12 MPF104  Ii TIPI42 120 2142388  25 2144061  10 

22 BC238  14 BFI98  10 MPSA05 22 TIP147 120 2142369  11 2144062  10 
77 BC308  15 8F199  111 MPSA06 25 TIP21455 N 2142481  25 2145457  36 
75 BC327  14 BF200  35 MPSAI2 36 TIP3055 SS 2142646  45 2145458  36 
40 BC328  14 *B02441318 MPSA55 35 11543  401 2N2904  20 2145459  30 
40 BC337  14 BF245  30 MPSA56 35 TIS44  45 12142904A 20 2N5485  36 
39 BC338  14 BF25613  45 MPSUO5 SS 11545  45 12142905  22 2145777  45 
31, BC477  36 BF257  32 MPSUO6 SS 71390  3,2N2905A 22 2146027  30 
15 6C478  36 BF258  20 MPSU55 N TIS91  30! 2142906  25 40360  40 
2$ BC.479  36 BF259  30 MPSU56 N *VN1OKM 12142906A 25 40361  50 
I BC517  441 BF337  40 TIP29  35  45'2142907  25 40362  SO 
$ *15C347  7 BFR40  23 TIP29A  44 VN415AF 75 2142907A 25 40408  70 
9 BC5411  19 BFR110  25 TIP2913  Si VN66AF U 2142926  0 40594  100 

,*4017  43 4036 
4018  14 4034 

14 4019  35 4040 
12 *4020  55 4041 
14 4021  65 4042 
65 4022  70 4043 
17 4023  II 4044 
SS 4024  40 4046 
30 4025  18 4047 
35 *4026  94 4048 
13 4027  30 *4049 
17 4028  SS 4050 
22 4029  75 4051 
GO 4030  35 4052 
N 14031  170 4053 
22 14034  174 4054 

AC188  22 
AD142  125 
ADI49  NI 
AD161  40 
ADI62  40 

BC108C  12 B u m  la 
*BC109  S BC214  111 
BC109C 12 *BC214L 
BC114  22 0C237  5 
BC115 
BC117 
BC III 
BC137 
BC139 
BC140 
BC141 
BC142 
BC143 
BC147 
BC148 
BC149 

CMOS 

4000 
*4001 
4002 
4006 
4007 
4008 
4009 
4010 
*4011 
4012 
*4013 
4014 
4015 
*4016 

215 4055  11S 
115 4059  4$5 
55 4060  $5 
7S, 4063  N 
SS 4066 
MI 4067  31115 
65 *4068  15 
• 76 4069  18 
74 4070  15 
55 4071  IS 
23 4072  Is 
a 4073  Si 

4075  211 
4076  60 
4077  25 
4081  IS 

66 
70 
GO 
Ile 

4082  25 4502  70 4529  150 
4085  45 4503  59 4532  95 
4086  55 4507  38 14534  495 
4089  14$ 45015  240 4538  110 
*4093  33 4510  65 4543  110 
4094  14 *4511  59 4549  350 
4095  N 4512  70 4553  295 
4097  3411 4514  150 4555  45 
4098  55 4515  180 4556  48 
4099  9S 4516  75 4559  390 
40106  50 *4518  45 4560  ISO 
40109  100 1520  70 4581  45 
40183  100 4521  200 4585  91 
40173  100 4526  89 4724  140 
40175  100 4527  90 
40193  120 *4528  115' 

LINEAR 

_  *709  2$ 
*741  14 
748  31 
AY-3-1270 NO 
AY-3-8910 US 
* AY-3-8912 

NS 
CA3046  N 
*C43080 SS 
CA3089  215 
CA3040AQ 

37$ 
CA31300  N 
CA31400  4$ 
CAN NE  IN 

*1N4001 3p  BRIDGE RECTIFIERS 
1144002  Sp 
I144006  7p 
1144007  7p 
1145401 15p 
1145404 14p 
1145406 17p 
400m W 
Zen.  ilp 
ORDERING INFORMATION 
All Del c•s exclude VAT. Please add to total 
order. Pleas* add Sep ciirrlsgit on all orders 
under £19 in value. Send cash/cheque/P0 
or Access/Visa number with your order. 
Our enlarged catalogue costs lust 42p (free 
with orders over AS). Send SAE for discounts 
list. Official orders welcome from colleges, 
schools etc. 
HARD WARE 
PP3 Battery clips 
Red or black crocodile clips 
Black pointer control knob 
Pair Ultrasonics 
70220 twisted vane heatsink 
2Ornm panel fusisholder 
4mm terminals (var. colours) 
TO 8 transistor socket 
64mm 64 ohm speaker 
64mm II ohm speaker 

PCB MATERIALS 
Alfac transfer sheets 
Bolo etch resist pen 
Fibre glass board 3-75 x 
Ferric Chloride 250m1 bottle 

50511111 
DImsnslons in Inches. Aluminium. 
3 x 2 x 1  lip  • x 4 x 
4 x 3 x 11  115p  6 x 4 x 3 
4 x 3 x 2  1611p  94 0 x2 

Up 
11114p 
7014 
IND 

1111p 
15114 
111114 

POTENTIOMETERS 
Rotary. Carbon track Log or Lin 5K-151 
Single 32p. Stereo Up each. 
Slide. 80mm travel single 
Log or Lin 5K-5008.53p 
Preset. Submin horiz. 10013-1M 7p 

IA 50V  22 
1A 400V  35 
2A 200V  46 
2A 400V  49 
2A 200V  N 

4A 400V IS 
0.4 100V N 
SA 200V N 
SA 400V 9S 

Sp 
Op 
15p 
358p 
28p 
25p 
33p 
1Sp 
744 
794 

TTL 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 

CA3161E  140 LM377  IN 
cCAA33118629EE 429050 ** LLNIM383801 INN  

ICL7106  790 LM382  1211 
IC1.13038  320 *LN,1386  811 
1CM7555  50 0.4387  ISO 
L*LF351  0.4 ,93  IN  
F353   

" *LM700  25 
LLFM3I5O6   90  ,  Si 

395 
351 

LILL:4111301A  uALFA733725  
IS 

LM318  so *1.94741  14 
*LM324  401 114747  71 
L‘4339  5. LM748  35 *N0555 
LM348  N LM1458 
 LM3511  Si LM2917  290 NENE556 NS  

7413  24 7442  45 7480  45 
7414  35 7444  U 7482  TS 

11 7416  20 7446  Id 7483  N 
11 7417  25 7447  44 7485  75 
12 7420  15 7448  50 7486  13 
14 7421  N 7450  16 7489  no 
14 7422  a 7451  16 7490  18 
17 7427  111 7453  16 7491  45 
21 7428  23 7454  16 7492  41 
26 7430  15 7480  10 7493  SO 
IS 7432  21 7472  211 7494  35 
14 7433  27 7473  21I 7495  $6 
14 7437  27 7474  El 7496  45 
29 743$  27 7475  39 7497  1211 
19 7440  17 7476  30 74100  N 

LM3900  Si 
LM3909  70 
LM3911  129 
*LM3914 2110 
*LM3915 2911 
LM13600  129 
1AC1310  159 
M C3302  1111 
MC3340  135 
NE515  270 
140529  223 
140531  150 
148544  155 

16 
45 
IN 

74107 
74109 
74121 
74122 
74123 
74125 
74126 
74132 
74141 
74145 
74147 
74144 
74150 
74153 
74154 

13161  42 LS221  641 LS346  38 
LS162  42 1.5240  90 LS306  39 
1.5163  42 1.5241  50 1.5367  39 
LS154  Si 1.S242  50 L5368  SO 
L$165  111 L5243  55 LS373  50 
LS166  65 L5244  SO L5374  SO 
LS170  171 LS245  120 LS375  50 
LS173  79 LS247  75 1.5377  90 
LS174  GO LS251  40 L5378  70 
LSI75  N 1.5257  411 L5390  75 
LSI90  55 LS258  4$ LS393  75 
ISIS)  55 LS259  95 LS399  220 
1.5192  55 LS286  25 1.5541  135 
LS193  1111 1 LS273  PI' LS670  175 
LS195  SI LS279  56 
LS196  46 LS263  451 
1.5197  N 1.3353  IN 
SOLDERIN  IRONS 
Antex CX 17 W Soldering Iron 426p 
2.3mm and 4.7mm bits to suit  15p 
CX 17 W element  191Ip 
Antes X25 Soldering Iron  444p 
3.3mm and 4.7mm bits to suit  55p 
X25 25 W element  181114 
Solder pump desoldering tool 4811p 
Spare nozzle for above  79p 
10 metres 22 swg solder  11•4 

!:N401173:7 1:111111 
NE571  4U *71081  30 

T711.00n71  7455 

TL002  70 
SN76018  IN * T1.084  90 
*SN76477116 *XR2206 300 
TBA800  N ZN414  100 
TBA8I0  N ZN423  195 

T:15820  N ZNI44422640  3901 35 
50  ne 2  

TCA940  1711 ZN426E  330 
ZN427E  650 
ZN428E  450 

TDA1010 225 ZN1034E  200 
*TDA11722560 
TOA1024 125 
36 74155  60 , 74177 -  75 
32 74156  611174179  65 
23 74157  43 74180  65 
45 74160  66,74181  135 
411 74161  60 74182  75 
46 74162  60' 74190  70 
IM 74163  60 74101  70 
a 74164  60, 74192  70 
85 74185  60 74193  65 
Si 74167  156, 74194  70 
IN 74170  165' 74195  63 
75 74173  66 74196  03 
75 74174  65 74197  03 
49 74175  711 741 N  15 
TS 74170  SS 74191 SO 

TDA1004 Iii 
TOA0308 ate 

LS TTL 

LSOO  13 
LS01  14 
LSO2  14 
LSO3  14 
LSO4  IS 
LSO5  tS 
LSO8  16 
LSO9  16 
LSIO  16 
LS11  18 
1.512  15 
1.313  25 
1214  411 
ISIS  IS 
1220  15 

1521 
1322 
1505 
1527 
1530 
15 32 
1.337 
1535 
1540 
1342 
1.347 
1548 
1351 
15 00 
1573 
1.374 

IS 
Ii 
19 
IS 
IS 
IS 
IS 
IS 
IS 
a 
IS 
Si 
16 
Ii 
2s 
2s 
27 

1576 
LS78 
1583 
LS85 
LS86 
LS90 
LS92 
1553 
1505 
1596 
15107 
LS109 
LS112 
13113 
1-5114 
131 72 
1.3123 

as 
24 
N 
Ti 
25 
if 
iS 
35 
40 
114 
45 
30 
39 
31 
36 
42 

LS125 
LS126 
LS132 
15136 
15138 
LS139 
LS145 
LS147 
1.5148 
LS151 
LS153 
L5154 
LS156 
13150 
1.3157 
131 86 

36 
36 
43 
36 
35 
3$ 
7$ 
IN 
Of 
48 
46 
11111 
IS 
4$ 
3$ 
36 
42 

********************* 

NE W TELEPHONE ORDER SERVICE * 

Now  ordering  from 
Rapid is even easier. 
Just  telephone  0322  
863494  with  your  re-
quirements  and  your 
Access or Visa number 
for immediate despatch. 
Nothing could be more 
simple. 

1
= 

VERO  Verobloc 3511p 
Sli• 0.1 matrix 
2'9 01  21p 
2.5 x 3.75  lip 
1.11 v r  Up 
3.75 x 5"  9Sp 

VQ board  IND 

VeropIns per 100 
Single sided  Sip 
Double sided  illp 

Spot face cutter I05p 

COMPONENT KITS 
An ideal opportunity for the beginner or he experienced construc-
tor to obtain a wide range of components at reduced prices. 
G14V 5% Resistor Kit. Contains 10 of each value form 4.70 to 1M 
(650 resistors) 4111p 
Ceramic Capacitor Kit. Contains 5 of each value from 22p to 0.01 
(135 caps). 37114. 
Polyester Capacitor Kit. Contains 5 of each value from 0-01 to 
I uF (65 caps.) 575p each. 
Preset Kit. Contains 5 of each hon. Value from 1000 tO IN (total 65 
presets). 4254 each. 
Nut and Bolt Kit. Total 300 items 1444. 

25 OSA I" bolts  25 4BA 5" bolts 
256BA r bolts  25 4BA r bolts 
50 SBA nuts  50 6BA nuts 
SO 811A washers  50 SBA washers 

The Rapid Guarantee * Same day despatch 
* Top quality components 

TEACH-1N 12 
Complete sets of components at 
unbeatable prices. All top quality 
components. List 1 £7.5111 List 1 
E13.40. Both I ists £I9.30. 

* Competitive prices 
* In-depth stock 
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CAMBRIDGE LEARNING 
SELF-INSTRUCTION COURSES 

A PRACTICAL DIGITAL 
ELECTRONIC KIT FOR 
* LESS THAN £20 * 

SUPERKIT N SUITABLE 

U1SUieg n 

?P".-.1-4,741 • 

Digital Electrum Rd 

suitable for beginners 

FOR 
BEGINNERS 
Learn  the  wonders  of  digital 
electronics  and  see  how  quickly 
you  are  designing  your  own 
circuits. The kit contains: 
seven LS  TTL  integrated circuits, 
breadboard,  LEDs,  and  all  the 

OIL  switches,  resistors,  capacitors,  and other components to 
bui Id interesting digital circuits; plus  a  very  clear  and 
thoroughly  tested  instruction  manual  also  available  sepa-
rately 1.  All  this  comes  in  a pocket  size  plastic  wallet  for 
only  E19-90p  inc  VAT  and  p&p.  This  course  is  for  true 
beginners: 
- needs no soldering iron. 
- asks plenty of questions,  but never leaves you stuck and 
helpless. 

- teaches  you  about  fault-finding,  improvisation,  and 
subsystem checking. 

- the  only  extra  you  need  is  a LiNif  battery  ( Ever  Ready 
1289, or similar:, or a stabilised 551 power supply. 

Using  the  same  breadboard  you  may  construct  literally 
millions of different circuits. 
This  course  teaches  boolean  logic,  gating.  R-S  and  J-K 
flipflops.  shift  registers,  ripple counters,  and  half-adders. 
Look  out  for our  supplementary  kits  which will demonstrate 
advanced  arithmetic  circuits,  opto-electronics,  7-segment 
displays etc. 

Other  self-instruction  courses  from  Cambridge  Learning  Ltd 
include: 

COMPUTER PROGRAMMING IN BASIC  EIO.50 
DIGITAL COMPUTER LOGIC AND ELECTRONICS  E 8.50 
DESIGN OF DIGITAL SYSTEMS £14 .00 

Please send for full details (see coupon below). 

GUARANTEE  No  risk  to you.  It you  are  not  completely 
a t isf ied . your  money  will  be  refunded  upon  return  of  the 
item in good condition within 28 days of receipt. 

CAMBRIDGE LEARNING LI MED, UNIT 103, RIVERMILL SITE. 

FREEPOST, ST IVES, CAMBS. PE 17 4BR, ENGLANLJ. 
TELEPHONE: ST IVES (0480)67446.  VAT No. 313026022 

All  prices  include  worldwide  postage  (airmail  is  extr, 
please ask for prepayment invoice). Giro A/4 No 278915 , 

Please allow 28 days for delivery in UK 

Please send met 

 SUPERKIT(S) ti (19.90 

 Free details of your other self-instruction courses. 

I enclose a •cheque/PO payable to Cambridge Learning Ltd 
for E   'delete where applicable) 

Please charge my: 

•Access  / American  Express  / Barclaycard  / Diners  Club 
Eurocard / Visa / Mastercharge / Trustcard 

Expiry  Date   Credit  Card  No    

Signature   

Telephone  orders  from  card  holders accepted on 0480 67446 

Overseas customers (including Eire) should send a bank draft 
in  sterling drawn on a London  bank,  or quote credit card 
number. 

Name   

Address   

Cambridge Learning Limited, UNIT 10.3,Rivermill Site, FREEPOST. 
St Ives. Huntingdon. Cambs, PEI7 4BR. England. (Registered in 
England No. 1328762). 

BINPAK 
CB users. Ho me base 

PO WER SUPPLY 3A 
Rugged Powerful British Made 

regulated e Eiect,n, soon clic,: U ore,ac 
DcdteCted a Latest lecenolopy IC deugh 
Anractne compact case • Condelthrely onced 

SPECIFICATIONS * Input voltage - 140 Vac 50Hz 
• Output voltage - 1380 Sc '0% lawman with 
mains input variation • 10% load 0-0 5A er Output 
current — 0-3Amp a Rippe - less than IrnY up to 
lull load • Dimensions - 1751g a 10% a 7511 (0Y"' 

OUR PRiCt only £1 5.00 ORDER NO 3GA 

CB Rigs and Accessories In stock. Send 
S. A. E.lof full listings. 

8 Bit MICROPROCESSOR 
National INS8080AN 40 Pin DIL N Channel Silicon 
GATE MOS TECHNOLOGY As used in Nationals 
N8080 Micro Computer Family 
InstructiOn Cycle Time 2 uS 

Supplied with functional 
Block Diagram 

BRAND NEW 1-
NOT seconds or reclaims 

Normal Sell price 14 50 ea ' only' 
100.. perfect ORDER NO SX8Gh 

Our 81-PAK Special Pb,  £2.00 
SO HURRY - LIMITED sTocr,s 

40 Pin IC Socket lo lit S08080 Mel price 

ORDER NO 1609 30p 

TECASBOTY 
The Electronic Components and Semiconductor Bargain of the Year A host ol Electronic 

components including potentiometers  rotary and slider. presets - horizontal and vertical 
Resistors of mixed values 22ohms to 2542 — 18 to 2 Watt A comprehensive range 01 

capacitors including electrolytic and polyester types plus disc ceramics etcetera 
Audio plugs and sockets of varrOuS types plus switches. tuses. heatsinks wire, nuts bolts 
gromets, cable clips and ryes knobs and PC Board Then add lo that 100 Semiconductors 

lo include transistors. diodes. SCR's oplo's, all of which are current everyday usable devices 

In all a Fantastic Parcel No rubbish all identifiable and valued recurrent catalogues al well 
:vet 125 00 Our Fight Against Inflation  Price — 

— Beal Ine Budget  JUST £6.50. 
Order No. SX85 

— Down with Depression 

Fantastic Audio Bargains 
6-it*, per channel stereo amplifier lul 

.:,Isisting of —  ORDER NO STA15 

x AL60 amplifiers 
1 x PA100 pre-amplifier 

10 SPM80 power Supply 
1 x 2034 transformer 
2 a coupling capacitors for 8 ohms 470mtc 

50v and necessary wiring diagrams 

— now only 

,UvPYvzIt0oniti:r H" £26.00  

5 watt IRA(S) Audio Amp 
High Quality audio amplifier Module Ideal for use in 
record players tape recorders stereo amps and 
cassette players etc full data and back up diagra m 
with each module 

Specification 
• Power Outpul 5 watts RMS• Load Impedance 8-16 
ohms• frequency response 50Hz 1025 KHz- 3db• 
Sertsdirdy 70 my for lull output • Input Impedance 
50k ohms • Size 85 a 64 v 30mm • Total Harmonic 

distortion less than-5% 
RIPON S glre awa,, puce 

£2.25 
You could not Build one 
this price 

1 A mp SILICON RECTIFIERS 
Glass Type similar 1444000 OH-  N4001-1N400a 
50 - 500, — uncadeo - ,.sv:ocrlo,VLTS 
ALL West devices — NO duos Min 50v 
50 for [1.00 — worn? double ORDER NO SX16 

Silicon General Purpose NPN Transitors TO-18 Casea 
Lock 10 woos - coded C117644 Simrial to BC1a7  
E1C107 /T89 ALL NEW, VCE 7Pr IC500mA 

ine 75-050 50 olf 100 off  500 on  1000 on: 

PRICE £2.00 £3.80 £17.50 £30.00 g-
Silicon General Purpose PNP Transistors TO-5 Case 
Lock ht leads coded Cv9507 similar 0N2905A to 
BFx30 VC 60 IC 600mA Min Hte 50 ALL NEW' 

50 oft  100 olt  SCI3 on  1000 on 

PRICE £2.50 £4.00 £19.00 £5.00 
Wet as 009507 

EE 3 

COMPLETE 
AUDIO CHASSIS 
STEREO)] Complete 7 watt par drawl Same saw 

board - includes ampa. pre-wrei power sup*, km 
pone( knobs ind Transformer 

AImostj, PRICE 

£12.50 vets 

MONO PRE-AMPLIFIERS 
1114100 unable is disco RI M  MM11:136 sulalkle his 

wator wewm mwr 
Die M1410] and MMICBG mono pre ampkfiers are 

comoanbie *oh the 4160 MC AL 129 and 41201 Power 

=Others and thew asscasted power suPribes 
M14100 Sumas wane 40-65r gads Tape Meg P 
Mcrophone Mai ra w 5COmv W AS MM1006 Supply 

voltage 4865r mons 2 Gun.: Mcraphones Mar output 
SOWN 

Silicon NPN'L' TypeTransitors 
TO-92 Plastic centre collector 
Like BC182L — 1831 — 1841 
VCBO 45 VCEO 30 IC200mA efle 100-400 

ALL perfect devices -- uncoded ORDER AS St • - 
50 off  100 off  500 off  1000 off 

£1.50 £2.50 £10.00 £17.00 

PNP SILICON TRANSISTORS: 
Similar /T0500 — ZT0214 — E-Line 
VCEO 40 VCBO 35 lc 300mA Hte 50-400 

Brand New — Uncoded — Pefect Devices 

50 off  100 off  500 cie  100(1 oft 

£2.00 £3.50 £15.00 £25.00 

Use your credit card Rind us on Ware 3112 NOW and 
get your order wen faster Goals normally sent 2nd 
Claw Mail 

Remember you must add kV at 15'i to you, order 
Total hostage acid 50p per Total rude, 
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BI-PAK BARGAINS 

SCREWDRIVER SET 
S precs,on sc•ewcr lye s in hinge° 
Case Sizes - 0 8 1 4 2 24 

2 9 and 3 8mm  el• 

5131 NUT DRIVER SET 
5 precision nut drivers in hinged plastic case 
With turning rod 

£1.75 
Sizes - 3 35 4 4 5 and 5mm 

5141 TOOL SET 
5 precision onstrunients in hinged plastic case 
Crosspoint (Promos) screwdrivers - 
H 0 and H 1 He. key wrenches - 
1 5 2 and 2 5mm £1.75 

5T51 WRENCH SET 
5 precision w•enches in hinged plastic case 
Sizes - 4 4 I.ii 5 5 and 6mm £1.75 

No ALL FOUR SETS 512i-5151 and get 
I 

HEX KEY SET FREE 
X KEY SET ON RING 
/es 1 5 2 2 5 3 
4 5 5 5 and 6mm  • 
Made ol hardened stee 

HI M £1.25 

;‘. 

BI-PAK PCB ETCHANT 
AND DRILL KIT 
Complete PLO no composes 
1 Expo Mini Drill 10 00ORPM 12v DC inci 3 
collets & 1 x 1mm Twist bit 
Sheet PCB Transfers 210mm x 150mm 
if Resist Pen 

Tack FERRIC CHLORIDE crystals 
=wets copper clad board  

2 sheets Fibreglass copper clad board 
Full instructions for making your own PCB  
Wards 
Retail Value over £11.00  
OUR BI-PAK SPECIAL KIT PRICE £9.75 
ORDER NO SX81 

MINI VICE 
This small cast iron Quality made vice will 
clamp on to any bench or table having a max 
thickness ol  The 2.ir " laws open to ma w 
of 1% ' Approx size 80 x 120 x 66mm  we: 
131-Pak s Mini Vice at 
a Mini Price only 

£2. 
NO SX82 

XPERIMENTOR 
BOXES - ALUMINIUM - 
PLASTIC 
ALUMINIUM BOXES 
Made with Bright Aluminium folded 
construction with deep lid and screws 
SIZE 'L  W  H  Order No  Price 

54 2'4  lii  159  83p 
4  2%  1 Y.  161  83p 
4  2 Yr 2  163  83p 
3  2  1  164  57p 
8  6  3  166  £1.58 
6  4  2  167  £1.12 

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

BI-PAK SOLDER - 
DESOLDER KIT 
KO comprises  uNUt k NU 5080 
1 High Ouality 40 watt General Purpose 
Lightweight Soldering Iron 240v mains inci 

3/16 la lmml bit 
1 Ouality Desoldering pump High Suction won 

automatic ejection Knurled anti corrosive 
casing and tenon nozzle 
1 5 metres or De soldering oraid on plastic 
dispenser 
2 yds( I 83m) Resin Cored Solder on Card 
1 Heal Shunt tool tweezer Type 
Total Retail Value over £12.00 
OUR SPECIAL KIT PRICE £8.95 

TheThird and 
111 Fourth Hand... 

.... you always need 
but have never got until now 
This helpful unit with Rod mounted 

horizontally on Heavy Base Crocodile clips 
attached to rod ends Si, ball S socket joints 
give !Mollie variation and positions through 
360° also available attached to Rod a 2% dim 
magnifier giving 25 x magnification Helping 
hand unit available With or without magnifier 
Our Price with magnifier as illustrated ORDER 

NO T402 £5.50 
Without magnifier ORDER NO 1400 24.75 

Plastic Boxes 
Coloured Black Close fitting 
Flanged Lid fixing screws into brass bushes 
SIZE 'L  W  H  Order No  Price 

4  2 •• 1  141  £1.00 
4 kr. 2%  1%  143  21.30 
6  3  2  144  £1.60 

Plastic as above but with aluminium lop panel 
4  25.  1  146  £1.40 

Plastic sloping front 
Sir 4 V. 2'4 

slope 
to 
%  148  £2.14 

"IRRESISTABLE 
RESISTOR BARGAINS" 

Pa No  04  Oasnriplion 
Ince 5710  400  Mixed All Type  Resrsyw s 
Li 0011  400  Pre formed  watt Carbon 

Resistors 
SX12  200  x watt Carbon Resistors 
5113  200  '• wart Carbon Resistors 
11114  150  watt Resistors 22 ohm 

2m1 Solo 
I and 2 wall Resistors 22 
ohm 2m2 %Red 

• .112 15 contain a range of Carbon 1rlm Reststors 
,•.orteo values horn 22 ohms 10 2 ? met Save 

corer your prorec IS Pounds on these resistor pairs and Nee a lull range  to 

Quantities aPproximair  ' by weight 

100 

MOTOROLA PIEZO 
ELECTRIC TWEETER 
• 
•• -rims which is equal to 
watts across 4 Ohms 
) watts across 8 ohms 
SO watts across 16 ohms 
81.PAK SPECIAL OFFER PRICE £4.55 
ORDER NO 1907 

DOME TWEETER 
Dome tweeter for systems up to 50w 
Impedance 8 ohms 
Frequency Om.poose 2000 20 000Hz 
Dims 98ri  Ir n  a 3Irnrn d e e P 

Our Price £2.85 DMT200 

El 
El 
El 

11 

“CApABLE 
CAPACITOR PAKB" 

PO Ko  O11  D"'"°" ).1 edllPes  PncEl  
5116  275000  ',.,8,,,aKrn'.irc s,,,,,,'‘oLosnikicinikolture 

Mired 
S11 MiredfAive r0 Ce'''' ''' -  LI 

wA,,,d Ceramics/bet 06.1 
60  Assoited Polyester Polystyrene Li 

5171 

Capacitors 
Hived C280 type CaPacticits 

5123  inv,latiliooloolyni1l,Ls .11911' 
n, ,  .e. 

Quo ality I tertiolocs 5122 100  i k 
50   

5024  tanta lum Beads mi ma te count by well 0,,,,,,,,, 20.0p,o,,  hi is 

5111 
S119 
5020 

BI-PA 

100 
,00 
100 

LI 
LI 

LI 
LI 

BRAND NEW LCD 
DISPLAY MULTITESTER. 
RE 188m 
LCD 10 MEGOHM 1NPu I IMPEDANCE 
• 39. digit •16 ranges plus hFE lest facility for 
PNP and NPN transistors *Auto zero auto 
polarity 'Single handed pushbutton 
oPeration Over range indication '12 5mm 
I % -inchl large LCD readout •Diode check 
•F ust circuit protection • test leads battery 

and instructions included 
Max indication  1999 or - 1999 
Polarity indication Negative only 

Positive readings appear 
without  sign 

Input impedance  10 Megohms 
Zero adiust  Automatic 
Sampling time  250 milliseconds 
Temperature range - 5°C to 50°C 
Power Supply  1 v PP3 or equivalent 9V 

battery 
20mW 
155 x88. 31mm 

Consumption 
Size 
RANGES 
DC Voltage 0 200mV 
0 2 20 200.1000V Ace 0 8% 
AC Voltage 0.200.1000V 

Acc I 2% DC Current 0 200uA 
0-2-20-200mA 0-10 A Acc 1 2% 
Resistance 0-2-20-200K ohms 
0-2 Megonms Acc 1% 
ft nde VFnv!nWEci3O50.CSonn , C.E 

c  0   

MW398 NI-CAD CHARGER 
Universal Ni-Cad battery charger All plastic 
case with lilt up lid Charger Test switch LED 
indicators at each of the live charging points 

Charges -  Power - 

PP3 (9V1  220-240V AC 
01211 50 penlitel  Dims - 
U1111 5V C I  210 x 100 x 50mm 
02 (1 5V D I  £1.115 

PO WER SUPPLY OUR PRICE£3 25 
Power supply fits directly in10 13 amp sock e 
Fused for safety Polarity reversing socket 
Voltage switch Lead with multi plug 
Input - 240VAC 50HZ Output -3 4 S 

7 5 9 12V DC Rating - 300 ma  MIN-

AUDIO PLLIGS, SOCK Ers 
AND ACCESSORIES 

2 5  •,' u'er  P';',,,° P T80'42s40(kt; 
Phono lack Stereo and Mono et. Iii Valued 

at ee aver Ed normal Order No 5.1(25 Our Poe I 50 
per pah Guaranteed to save yOu money 

SIX 3 P,s of 6 Pin 210 Ply. Plugs and Chassis Sockets  

51.31  100 Silicon NPR liansrslors- all perfect  SIP 

Coded m,.,a !Me, wits data ander:yet 
sheet No 'elects Real value  it SO 

5139  100 Silicon PRP fiansistors-ail Deflect 

Coded mired hoes with data and eqvl 

No regrets fantastic value  12.50 

BI-PAK's COMPLETELY NEW CATALOGUE 
oniPieteir in deP8iimi lu.i cit inn irpe vi Jorponents you ,equIre IIur ,111, 

wry inteoesting ones you will soon be using and ol course the largest range ot 
semiconductors tor the Amateur and Professional you could hope to find 

there are no wasted pages or useless inlormation so often included in 

Catalogues published nowadays lust solid l.ctsu e poise desciiption and 
individual leatures 01.141 on have available But remember Bi Pak s policy 
has always been to sell quality components at compel!! lye prices and THAT 

VIE STILL 00. 

BI PAR S COUPLE It It NEW CATALOGUi moon available to you You will be 
amazed how much you can saw when you shop lot I lectronic Components arilh 
a Br Pak Catalogue Haw one by you all the lime-it pays to buy El PAY, 

To receive yOul Copy Send 75p plus no pap 

TRIACS - PLASTIC 
4 AMP - 400. - 10202 - TAG 1360 
I OR  10 OFF  SO Off 
449  £3.75  £1730 
8 AMP 400.  10220 - 1AG 425 
SOP  £5.75  L27.50 

100 OFF 
630 00 

£50 00 

Everyday Electronics 
Teach in 81  t\\\ k3rIC  
Itit 1 £LS.15 (Kits I L 2 comOme4  . 
Kit 2A 134 Pme 12300 1 

IC SOCKETS 
Th• lovotst price ever. 
The .0/P you bur the cheaper they come' 
Pm  10 plt 50 pl1  100 oil 
8  75p  £3.00  £5 
14  tOp  £3.25  £5.50 
16  809  £3.25  £S50 

VOLTAGE REGULATORS 
TO220 h""+  "e" "+  IPlease 7805 - 511p 7905 - 55p  Sy., 

7812 - 54Ip 7912 - 55p  .1,1, 
IBIS- Sip  7915 - 55, 
7824 -  7924 - 559  requmedl 

Other types 1.0434011 - 6 volt - 18 volt - 24 volt 
103 - 409 UA723 - 14 pin OIL - 40p 

't;ipayai It a 
5, vices , or, , 

so mese  , yam Per as Vis 

,r,pei 

the your meld card Ring us on Ware 3182 NOW and 
gitt yew order wen tester Gads niernalfy snit 2nd 
Clays iii411 
Remernten you must add Ye at 15% to K., ceder 
Total Postage add 54 per total aide 
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Send your orders to Dept E E 381 PAK PO BOX 6 WARE HERTS 
SHOP Al 3 BALDOCK ST WARE HEATS 
TERMS. CASH WITH ORDER. SAME DAY DESPATCH ACCESS 

RARCIAYCARD ALSO ACCEPTED TEL 1092013182 GIRO 388 7006 
OD 15' VAT AND 50p PER ORDER POSTAGE AND PACKING 



With Heathkit, you're all set for a 
great deal. And not just big savings. 

Whichever kit you choose, you'll find it easy to build. 
Simple, but detailed instructions take you through every 
stage. Everything is included. Even the solder you need 
Digital Clock  is there. 

Follow the steps and 
you'llend up with a hand-
crafted, well-designed 
piece of equip-
ment. One 
you'll be proud 

of. Because you built it yourself. 
There are 10 great kits to start you off. An 

interesting choice of a digital clock to a metal 
locator, including a short wave listener's 
receiver, windspeed and direction 
indicator, digital readout electronic 
scale and five more useful kits. 

All at 30% off to first-timers. 
Send for your catalogue right now 

for a start. 
Metal 
Locator 

Windspeed and Direction 
indicator 

To Heath Electronics 
(UK) Limited, Dept ( BE 3 ), 
Bristol Road, Gloucester GL2 6EE. 

EE 3 

To start me off, please send me 
a copy of the Heathicit catalogue. 
I enclose 28p in stamps. 

Address 

Name 

-ffe-

4 ri.,,,,,. You build on our e k rience 
HEATHIT 

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 HARD WARE 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. sockets. PRICES INCLUDE CASES unless 
otherwise stated. BATTERIES ARE NOT INCLUDED. COMPONENT SHEET INCLUDED. 
If you do not have the issue of E.E. which includes the project-you will need to order 
the instruction reprint at an extra 43p each. 

Repaints available separately 45p each  p. & p. 40p. 

SIMPLE  STABILISED  PO WER 
SUPPLY. Jan. 82. = is 
MINI EGG TIMER. Jan. 82. E3 44 
SIREN MODULE. Jan. 8' less speaker. 
£5 21. 
MODEL TRAIN  CHUFFER. Jan. 82. 
£7 73. 
PEGBOARD GAME. Dec 81. I 'its nails. 
Ea a.. 
SQUARE SIX. Dec. 81. £4 40. 
RACE TRACK SPEEDO. Dec. 81. E20 41. 
GUITAR ADAPTOR. Dec. 81. £3 52. 
REACTION METER. Dec. 81. EU 41. 
HEADS OR TAILS GAME. Dec. 81. 
ES $2. 
kLECTRONIC  IGNITION.  Nov.  81. 
£24 33. 
SIMPLE INFRA RED REMOTE CON-
TROL. Nov. 81. £15 99. 
LOUDHAILER. Nov. 81  less handle. 
Ell 93. 
HORN SPEAKER. ES 75 ertra. 
PRESSURE MAT TRIGGER ALARM. 
Nov. 81. LS KS less mats. 
EXPERIMENTER  CRYSTAL  SET. 
Nov. 81. Less aerial. ES H. 
Headphon.s. £2 96 extra. 
CAPACITANCE METER. Oct. 81 E21 II. 
SUSTAIN UNIT. Oct. 81. EH 93. 
'POPULAR DESIGNS'. Oct. 81. 
SNAP INDICATOR. El IS. 
DAMP LOCATOR. E1 51. 
TAPE NOISE LIMITOR. £4 28. 
HEADS AND TAILS GAME. £2 36. 
CONTINUITY TESTER. £3 70. 
PHOTO FLASH SLAVE. £3 24. 
FUZZ BOX. Et 82. 
OPTO ALARM. ES 34. 
SOIL MOISTURE UNIT. £5 43. 
ICE ALARM. LT M. 
MODEL  RAIL WAY  SPEED  CON-
TROLLER. Sept. 81. £13 NV 
0-12V PO WER SUPPLY. Sept.81. £111 84 
CMOS  CAR  SECURITY  ALARM. 
Sept. 81. El 49. 
CMOS DIE. Sept. 81. LT 47. 
LED SANDOLASS. Aug. 81. LT U. 
WHEEL OF FORTUNE. Aug. 81. less 
wire, panel and case. £39 U. 
CMOS METRONOME. Aug. 81. £7 75. 
COMBINATION LOCK. July 81. Less 
case. Eta M. 
BURGLAR ALARM SYSTEM. June 81 
less bell, loop A Mies Elll 30. 
TAPE AUTO START. June 81. Ell H. 
TREMELO. June 81 less case EN 46. 
LOOP AERIAL CRYSTAL SET. June 81. 
ES 47. 
LIGHTS REMINDER AND IGNITION 
LOCATOR E.E. May 81. ES 29. 
SOIL MOISTURE INDICATOR E.E. 
May 81. £3 83. 
T.V. INTERFERENCE FILTERS E.E. 
May 81. LO W PASS less tinplate £2 U. 
HIGH PASS £1 56. 
GUITAR  HEADPHONE  AMPLIFIER 
E.E. May 81. El N. 
PHONE  BELL  REPEATER  BABY 
ALARM E.E. May 81. £5 29. 
DIGITAL RULE (ultrasonic) April 81. 
£30 20 
INTERCOM. April 81. ENO 76. 
SIMPLE  TRANSISTOR  G  DIODE 
TESTERS. Mar. 81. Ohmeter version 
£1 115. Led version £2 SS. 
MINI SIREN. Mar. 81. £1'52. 
LED DICE. Mar. 81. £7 Et 
LED FLASHER. Mar. 81. EA Ill. 
MODULATED  TONE  DOORBELL. 
Mar. 81. El YE 
BENCH PO WER SUPPLY. Mar. 81. 
£49 
TREBLE BOOST. Mar. 81. El 14. 
CAR ACTUATED DRIVE WAY LIGHT. 
Feb. 81 less socket. En- M. 
THREE CHANNEL STEREO MIXER. 
Feb. 81. £17 47. 
SIGNAL TRACER. Feb. 81. £7 64 less 
probe 
FOUR BAND RADIO. Feb. 81. £35 
NI-Cd BATTERY CHARGER. Feb. 61. 
£l2 72. 
ULTRASONIC  I  ER  DETEC-
TOR. Jan. 81 less case. LW H. 

AUTO SLIDE CHANGER. Jan. 81. Ell 2111. 
LOGIC PULSE GENERATOR. Jan. 81. 
£7 41. 
2 NOTE DOOR CHIME. Dec. 80. £9 65. 
LIVE WIRE GAME. Dec. 80. MO $4. 
GUITAR  PRACTICE  AMPLIFIER. 
Nov. 80. E11 99 less case. Standard case 
£3 88. High quality case Ell 33. 
SOUND TO LIGHT. Nov. 80. 3 channel. 
EIS IS. 
TRANSISTOR  TESTER.  Nov.  80. 
£10 87 inc. test leads. 
AUDIO EFFECTS UNIT FOR WEIRD 
SOUNDS. Oct. 80. £12 26. 
PHONE  CALL  CHARGE  JOGGER. 
Oct. 80. EL M. 
BICYCLE ALARM. Oct. 60. Ef 68 less 
mounting brackets. 
IRON HEAT CONTROL. Oct. 80. ES- 48. 
BEDSIDE RADIO. Sept. 80. £17 - 57. 
TTL LOGIC PROBE. Sept. 80. fA• $5. 
COURTESY LIGHT DELAY. June 80. 
ES 49. 
SIGNAL TRACER. June 80. ES• H. 
ZENER DIODE TESTER. June 80. Ell• 23. 
4 STATION RADIO. May 80. EIS 33 less 
case. 
LIGHTS WARNING SYSTEM. May 80. 
£4 38. 
BATTERY VOLTAGE MONITOR. May 
80. ES 63. 
CABLE & PIPE LOCATOR. Mar. 80. 
£3 $5 less coil former. 
KITCHEN TIMER. Mar. 80. £13 70. 
STEREO HEADPHONE AMPLIFIER. 
Mar. 80. £111 97. 
MICRO MUSIC BOX. Feb. 80. EIS 211. 
Grey Case £3 99 extra. 
SIMPLE SHORT WAVE RECEIVER. 
Feb. BO. £24 -17. Headphones Et- H. 
SLIOEITAPE SYNCHRONISER. Feb. 
80. EH 50. 
MORSE  PRACTICE  OSCILLATOR. 
Feb. 80. £4 32. 
SPRING LINE REVERS. UNIT. Jan. 80. 
£24 17. 
UN1BOARD BURGLAR ALARM. Dec. 
79. ES 64. 
BABY ALARM. Nov. 79. £11•1111. 
ONE ARMED BANDIT. Oct. 79. LIC H. 
HIGH IMPEDANCE VOLTMETER. Oct. 
79. £17 .45. 

CHASER LIGHTS. Sept. 79. £21 97. 
SIMPLE  TRANSISTOR  TESTER. 
Sept. 70.  U. 
ELECTRONIC TUNING FORK. Aug. 79. 
£11-99. Suitable microphone A plug El '71 
extra. 
DARKROOM TIMER. July 79. a 71. 
ELECTRONIC CA NARY.June 79.E5 -48. 
TRANSISTOR TESTER. April 79.E.4• 5$ 
TOUCH BLEEPER. April 79. £3-87. 
ONE TRANSISTOR RADIO. Mar. 79 
less case £7 $2. 
MICROCHIME DOORBELL. Feb. 79. 
£14 82. 
THYR1STOR TESTER. Feb. 79. £3-14. 
ADJUSTABLE PSU. Feb 79. £.71 •47. 
HEADPHONE ENHANCER. Jan. 79. 
£2 U. 
MIC. AMP. Dec. 78. £3- N. 
AUDIBLE FLASHER. Dec. 78. Et -33. 
VEHICLE IMMOBILISER. Inc.  PCB. 
Dec. 78. LS 31. 
FUSE CHECKER. Oct. 78. Et IS. 
TREASURE HUNTER. Oct. 78. £19 64 
less handle 3, coil former. 
SOUND TO LIGHT. Sept. 78. £7 87. 
CAR BATTERY STATE INDICATOR. 
Sept. 78. Less case. Et H. 
R.F. SIGNAL GENERATOR. Sept. 78. 
£24 IS. 
SLAVE FLASH. Aug. 78. £3 52 less SKI. 
IN  SITU  TRANSISTOR  TESTER. 
June 78. £6 33. 
POCKET TIMER. April 78. £3 27. 
WEIRD SOUND EFFECTS GENERA-
TOR. Mar. 78. ES 211. 
AUDIO VISUAL METRONOME. Jan. 78 
ES 63. 
ELECTRONIC TOUCH SWITCH. Jan. 
78. £2 54 less case. 
RAPID DIODE CHECK. Jan. 78 £2 57. 
AUTOMATIC PHASE BOX. Dec  77. 
£11 54 Inc. p c.b 
PHONE/DOORBELL REPEATER. July 
77. La N. 
ELECTRONIC DICE. Mn,. 77. ES 31. 

LATEST KITS: S.A.E. OR 'PHONE FOR PRICES 

GUITAR TUNER-SUPERB PROJECT 
Featured by us in E.T.I. Jan. 82. Highly stable internal reference. Microprocessor 
generates fundamental frequencies. Special synchronous rectifier circuit com-
Pare•Inputfrequencyfrom guitar pickup or microphonewith internally generated 
pitch. Beatfrequency is displayed on a large moving coil panel meter. 
Also operates with bass guitar, or acoustic instruments via • high impedance 
microphone. 
Complete kit includes smart case, pcbs, panel meter etc. £211 N. Reprint 
Eche 45p. Available s•parately 4Sp + 411p p.1 p. 
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I.C.s  TOOLS  CASES 
TRANSISTORS  RESISTORS  KITS 
CAPACITORS  HARDWARE MAGENTA ELECTRONICS LTD. 
C1060  51p 
TIC46  48p 
0A47  11p 
0A90  9p 
0.14202  lip 
WOOS  33p 
WOO  47p 
Z5J  £2 92 
IN4001  5ZP 
I N4005  Ilip 
IN4148  Sp 
IN5404  lip 
IN5408  lip 
13E244  87p 
MPF102  119p 
TIS88A  57p 
VN67AF  Li 21 
2N3819  21Ip 
2N3820  78p 

2N5457  58p 
2N5484  113p 
40673  lip 
AC128  21Ip 
AC141  Up 
AC142  31Ip 
AC176  37p 
BC182  11p 
SC182L  11p 
EIC183  lip 
BC184  lip 
BC184L  lip 
BC212  lip 
13C212L  lip 
EIC213  lip 
13C214  11P 
8C214L  lip 
50131  411p 
BEY50  25P 

BEY51  249 
BEY52  23p 
13E088  32p 
BRY39  u p 
MPSA65  31Ip 
RPY58A  Li 111 
TIP31A  52p 
TIP32A  83p 
TIP33A  114p 
TIP34A  lip 
TIP121  El 12 
TIP2955  Sip 
TIP3055  119p 
11543  up 
TPSA13  35p 
SN3C63  25p 
2N3055  Sip 
2N3702  lip 
2N3704  lip 

LINEAR IC.. 
555  Zip 
556  79p 
741  22p 
CA3130E  118p 
CA3140E  52p 
HA1388  £3 20 
ICL7611  118p 
ACM7555  Sip 
LF351N  56p 
LF353N  99p 
LF355  El 14 
LF356  El 15 
LM301A  34p 
LM317K  £3 211 
LM335Z  El 16 
LM380N  Illp 
LM386N  92p 
LM387N  Et 10 
LM389N  £1 16 
LM1830  El 1111 
LM3909  829 
LM3914  £2 Si 
LM3915  £3 55 
MC3340  £2 15 
NES7ON  £4 98 
NE571N  £4 84 
0M335  Ell 1111 

SN76477  EL 59 
TL0154  El 64 
TL071  47p 
TL0132  740 
TL083  £1 52 
TL084  Et 54 
TL430  95p 
U237B  Et Si 
U267B  £2 20 
ULN2283  Et 57 
ZN414  lip 
ZN419CE  £2 21 
7400  22p 
7447  El 14 
7490  55p 
7495  80p 
CMOS 
4001  20p 
4011  20p 
4013  32p 
4017  62p 
4020  65p 
4024  60p 
4069  20p 
4081  20p 
4092  38p 
40174  £1 20 
4522  El 25 

kW CARBON FILM RESISTORS 
E12 SERIES. 1R-10M   1ip each 
MIN. HORIZ. PRESETS. 100R-4M7  12p each 
MIDGET POTS. LINEAR. 470R-47.17 37p each 
LOG. 407-2M3   lip each 
S WITCHED POTS. 4K7-1M. LIN. 75p. LOG TIP 

POLYESTER  (c m CAPACITORS,  ENV 
IOnF; 15nF; 22nF; 33nF; 47nF 7p each. 68nF; 
100nF Ilp.150nF; 220nF 12p. 330nF 15p. 470nF Zip. 
680nF 28p. luF Up. 1 50 411p. 2 2uF 65p. 

OPTO 
BPX25   £2 24 
2N5777   110p 
ORP12  Hp 
111.32  81 p 
TIL78  74p 
LEDS WITH CLIPS 
3mm. Red 15p. Green Ilip. Yellow 
26p. 

Srnm. Red lip. Green 2119. Yellow 
29p. 

FLASHING LED  78p 
RECTANGULAR. Red  58p 
MAINS PANEL. Neon  32p 

SUB MINIATURE PLATE CERAMICS, 63y 
Values In pF; 2.2; 3'3; 4.7; 5 5; 6 8; 8 2; 10: 15: 
22: 33; 47 t 56pF 7p each. 158pF; 100pF Tp each. 
150pF; 220pF; 330pF 11p each. 390pF, 470pF 
1000pF Sp each. 2200pF Op each. 3300pF, 4700pP 
7p each. lOnF 139. 100nF 22p. 47nF 14p. 

ELECTROLYTIC CAPACITORS 
AXIAL Leads: 10716V 11p; 10F/63V : ly/F/100V 
13P: 2 20F/63V, 3 30/63V, 4.70F/113V 129; 117 07 
18V 11p; 10 0/25V, 10pF/11.3V 12p; 22 0/10V, 220F/ 
25V 129; 22 0/63V 15p: 33,4 /40V, 470F/25V 12p; 
470F/40V lip; 470F/63V 18p;  100 0/16V 12p; 
100 0/25V 15p; 1034F/40V 111p; 1000F/63V 21/p; 
2200F/10V lip; 220uF/25V lip; 470z/F/16V 2917; 
470 0/25V 36p; 470pF/40V Sip; 1380 0/16V 32p; 
10330F/10V Zip; 1000 0/16V 33p; 10000F/25V 4.11p; 
1003 0/40V 5111p; 1000 0/63V 711p; 22000F/10V 39p: 
2203 0/25V 64p; 2203uF/63V El 11 

 .•, ENER  DIODES.  400m W. 
EIZY88. Range 2V7 to 33V. lop 
each. 

I.C. SOCKETS 
8 pin.... lip  18 pin . 22p 
14 pin.... 17p  24 pin -. dip 
16 pin.... 'lip  n Pin• • • • 45 P 

S WITCHES 
MIN. TOGGLE spit 59p; *cod! Sip; dpdt 79p. 
MIN. PUSH ON. lip.  PUSH OFF. 22p. 
FOOTS WITCH 1 ALT. ACTION spots L1.39; 
dpco £1 U. 

ROTARY S WITCHES. 1p 12 way, itp Eur, 3p 4w, 
4p 3w   61191 each 

12V 185R DPCO RELAY  £2• N 

JACKSON 
300pF dilecon   £1.311 
500pF dliecon   £2.92 
0104 Ver. Capac.: 10pF £2 28, 
25pF Et 46. 50pF El 48. 100pF 
et ID. 150pF £3 48. 
'01' 365p F Et 42.'02 365pF. £4 49 
'02' 208 + 176pF £3 94. 

 . Miniature. II ohm   87p  MIN. BUZZERS. 15V. 50p. 9V. Li it 
64-75 ohm   89p  12V. Op. 
CRYSTAL EARPIECE   65p  MAGENTIC EARPIECE    15p 
MONO HEADPHONES  £2 N  STEREO HEADPHONES   £4 35 
TELEPHONE PICK-UP COIL .... 72p  F.M. AERIAL   . 49p 

PP3 CLIPS  Hp  P119 CLIPS   lip 
PANEL METERS. 40 • 45rnm. 50uA, 100pA. lmA. 1A, 25V   £4 Si each 
VEROBOARD Ill" COPPER. 10 strips, 24 holes   it 20 per 5 
245 37H. 78p.  243 501-1. Sip.  345 37H, 811p.  36S 5011. 1111P. 
TERMINAL PINS   48:1100 
PIN INSERTION TOOL  £1 Si  SPOT FACE CUTTER  23 

PCB ETCHING KIT -.6414 
PLASTIC T WEEZERS - Alp  DENTISTS INSPECTION MIRROR  £2 85 
EUROBREADBOARD ..111-29  JE WELLERS EYEGLASS    LI 50 
BI MBOARD 1  £6•48  HAND MAGNIFIER. 3"    £2 Si 
S. DEC  £3 5$  ILLUMINATED MAGNIFIER. 1j• LI 14. 3.. £3 19 
VEROBLOC   £3 N 

MULTIMETER TYPE I. 1.1700 opv with probes    ES SG 
MULTIMETER TYPE 2. 20,000 opv with transistor tester    £l4 75 
CROC CLIP TEST LEAD 8E7.10 leads with 20 clips   Hp 
CONNECTING WIRE PACK. 5 - Syd coils  ..   65p 
RESISTOR COLOUR CODE CALCULATOR   21p 

TRAIN SET ACCESSORIES 
MODEL RAIL WAY SPEED CONTROLLER 

From E.E. Sept. Features fully variable speed control-from zero to full speed. 
Forward/ t  witch. Auto start and stop for realism. Brake and speed boost. 
Emergency slop. Use with the simple controller supplied with most train sets. 
Housed in an attractive 2 tone alopMg front case. Built on • printed circuit board. All 
parts Included. Kit £13 44. Reprint/Instructions antra 411p. 

TRAIN SOUNDS-from H.E. 
STEAM LOCO W HISTLE Mar 81  £11-21 Inc case 
TWO TONE TRAIN HORN Feb 81  £5.24 les* case 
CHUFFER Jan 111  £7 64 less case 

All 3 can be built into the whistle project case-or built es separate units. 

BOOK-MODEL RAIL WAY PROJECTS 
by Penfold Cl 95. Published Sept. it, 

MORE KITS AND 
COMPONENTS I  
IN OUR LISTS 

FREE PRICE LIST 
Price hit included with 

ord•rs or send ••• (9  4) 
CONTAINS LOTS MORE 

KITS, PCBs 
COMPONENTS 

1982 ELECTRONICS 
CATALOGUE 

Illustrations, croduct descriptions. circuits all in-
cluded Up-to.date price hot enclosed. All products 
are stock lines for fast delivery 
Send 70p in stam ps or add 70p to order. 

MORE E.E. KITS PLUS H.E. and E.T.I. PRO-
JECT KITS IN THE PRICE LIST. 

TEACH IN 82 
NE W SERIES-ALL COMPONENTS IN STOCK NO W FOR 
FAST DELIVERY. All top quality components as specified by Every-
day Electronics. Our kit comes complete with FREE COMPONENT 
IDENTIFICATION SHEET. Follow this educational series and learn 
about electronics-Start today. 
Send £24 98 for List 1, 2. VERO E.E. £1 00 vouchers accepted. 
WOODEN CASE KIT also available. £11 .68-wood, formica, glue, 
screws etc. Cut to size. 
IDEAL SOLDERING EQUIPMENT FOR THE TEACH IN AND 
ELECTRONICS 

ANTEX X5 SOLDERING IRON 
25 W £548 
SOLDERING IRON STAND 

£2 40 
SPARE BITS. Small standard, 
large. 65p each. For X5+ X25. 
SOLDER. Handy size 99p. 
HO W TO SOLDER LEAFLET 

12p 

DESOLDER BRAID 69p 
HEAT SINK TWEEZERS 29p 
DESOLDER PUMP £6 48 
SOLDER CARTON £1 84 
LO W COST CUTTERS £1 69 
LO W  COST  LONG  NOSE 
PLIERS £1 • 88 
WIRE STRIPPERS & CUTTERS 

£2.69 

BOOKS 

SEMICONDUCTOR DATA BOOK. Newnes.    LS Si 
MICROPROCESSORS FOR HOBBYISTS. R Coles    £3 115 
PRACTICAL ELECTRONIC PROJECT BUILDING. Ainslie a Colwell   £3 3$ 
CONSTRUCTOR'S PROJECT BOOKS 
ELECTI NIC SAME PROJECTS. Ra w    £3 35 
ELECTRONIC PROJECTS FOR HOME SECURITY. Bishop    Et 35 

ELECTRONIC PROJECTS IN PHOTOGRAPHY. eenfoid   
ELECTRONIC PROJECTS IN THE CAR. George   

£3 35 
ELECTRONIC PROJECTS IN MUSIC. Flnt   
ELECTRONIC PROJECTS IN AUDIO. Penfold   

i 

PROJECTS IN AMATEUR RADIO & SHORT W AVE LISTENING. Ra m_  £LL£3333 33335555 
PROJECTS IN RADIO AND ELECTRONICS. Sinclair   

ELECTRONIC PROJECTS IN THE HOME. Bishop   Eli 333 333555 
ELECTRONIC PROJECTS IN HOBBIES. Raper   

ELECTRONIC PROJECTS IN THE W ORKSHOP. P•nfold   £ 
ELECTRONIC TEST EQUIPMENT PROJECTS. Ainslie    C33 3 353 
MORE ELECTRONIC PROJECTS IN THE HOME. Flind   £3 35 
110 ELECTRONIC ALARM PROJECTS FOR THE HOME CONSTRUCTOR 
Marston   

ELECTRONIC PROJECTS -PAPERMAC 
COST EFTICTIVE PROJECTS AITOU VO THE HONE. Watson   £4 35 
PROJECTS FOR THE CAR AND GARAGE. Bishop   £4 35 

TEST GEAR PROJECTS. Dixon    £4 35 
AUDIO CIRCUITS AND PROJECTS. Bishop   ES 10 

ELECTRONIC CIRCUITS FOR MODEL RAIL WAYS. Penfoid   Et 95 
SOLID STATE SHORT W AVE RECEIVERS FOR BEGINNERS. Penfoid  L1 30 
BEGINNERS GUIDE TO BUILDING ELECTRONIC PROJECTS. ',enfold   LI 50 
ELECTRONIC MUSIC AND CREATIVE TAPE RECORDING. Berry   LI 35 
ICS55 PROJECTS. Parr    LI 110 
BASIC ELECTRONICS-BOOKS I-I. 
Superb set of books covering theory and practice. Educational. Suit age 14 upwards. Lots 
of useful projects-circuits built on an S-Dec breadboard. Sold assist of 5 books. £11 98 

L5 35 

ADVENTURES WITH  V' 
MICROELECTRONICS 

An easy to follow book suitable for all ages. Ideal for beginners. 
No soldering. Uses a Blmboard 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 
radio, 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 84 
less battery. 

ADVENTURES WITH ELECTRONICS 
An easy to follow book suitable for all ages. Ideal for beginners. 
No soldering, uses an S-Dec breadboard. Gives clear Instructions 
with lots of pictures. 16 projects-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. 

MAGENTA glees you FAST DELIVERY OF QUALITY COMPONENTS a KITS. 
All products are stook lines and are new & full specification. We give personal service& 
quality products to all our customers-HAVE YOU TRIED US? 

MAGENTA ELECTRONICS LTD. 
EV37,  135  HUNTER S T.  BURTON-ON-TRENT,  STAFFS., 
DEI4 2ST. 0283 65435. MON.-FRI. 9-5. MAIL ORDER ONLY. 
ADD 40p P. 8. P. TO ALL ORDERS. Normal despatch by return of post. 
ALL PRICES INCLUDE 16% V.A.T.  OFFICIAL ORDERS WELCOME. 

IRISH REPUBLIC  15.F.P.O. EUROPE: 
D•duct 10% from prIcise •hown Payment. 
muet be in St•rlIng. 
ACCESS and BARCLAYCARD (VISA) 
ORDERS ACCEPTED BY PHONE OR 
POST. 
SAE ALL ENQUIRES. 

I M E MI 
.A.Cl .CAND 
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U N A rit a 
BRANDLEADING ELECTRONICS 

OW AVAILABLE IN KIT FORM 
SX1000 
Electronic Ignition 

• Inductive Discharge 
• Extended coil energy 
storage circuit 

• Contact breaker driven 
• Three position changeover switch 
• Over 65 components to assemble 
• Patented clip-to-coil fitting 
• Fits all 12v neg earth vehicles 

SX2000 
Electronic Ignition 

• The brandleading system 
on the market today 

• Unique Reactive Discharge 
• Combined Inductive and 
Capacitive Discharge 

• Contact breaker driven 
• Three position changeover switch 
• Over 130 components to assemble 
• Patented clip-to-coil fitting 
• Fits all 12v neg earth vehicles 
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AT-80  i 
Electronic Car Security System 

• Arms doors, boot, bonnet and has security loop to protect 
fog/spot lamps, radio/tape. CB equipment 

• Programmable personal code entry system 
• Armed and disarmed from outside vehicle using a special 
magnetic key fob against a windscreen sensor pad adhered to 
the inside of the screen • Fits all 12V neg earth vehicles 

• Over 250 components to assemble 

MAGIDICE 
Electronic Dice 

• Not an auto item but great fun 
for the family 

• Total random selection 
• Triggered by waving of hand 
over dice 

• Bleeps and flashes during a 4 second 
tumble sequence 

• Throw displayed for 10 seconds 
• Auto display of last throw 1 second in 5 
• Muting and Off switch on base 
• Hours of continuous use from PP7 battery 
• Over 100 components to assemble 
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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 • Distributor trtggerhead adaptors included 

• Can also be triggered by existing contact breakers 
• Die cast waterproof case with clip-to-coil fitting • Fits 

majority of 4 and 6 cylinder 12v neg earth vehicles 
• Over 150 components to assemble 

VOYAGER Car Drive Co mputer 
• 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 independently or synchronously 
• Large lOmm high 400ft-L fluorescent display with auto 
intensity • Unique speed and fuel transducers giving a 
programmed accuracy of + or — 1% • Large LOG & TRIP 
memories 2,000 miles 180 oallons 100 hours • Full Imperial 
and Metric calibrations • Over 300 components to assemble 
A real challenge for the electronics enthusiast' 
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A MATTER OF INTEREST 
Popular interest in electronics has grown steadily over the past years. It's 
a true, if trite, expression —but what do we mean by interest? Well, there 
is the superficial interest arising from a general awareness that electronics 
is responsible somehow or another for much of the improved standard of 
life now enjoyed by most people. Then there is the more profound interest 
that extends beyond the fascia and the user controls, and involves a tech-
nical appreciation of the circuitry and components that make the whole 
thing tick. Finally there is the really dedicated interest that manifests 
itself through active participation in designing and building electronic 
units and equipment. 

A noteworthy point is that, of the many thousands of people who come 
within the second and third categories just defined, the greater number 
will be largely self-taught in electronic matters and will have no pro-
fessional involvement with this technology. 
To readers of this magazine this is not likely to be a startling revela-

tion. Yet these facts are worth advertising, especially today when 
hobbies assume greater importance than perhaps ever before, because 
of social/economic changes electing people in all kinds of industry and 
business. Unwished-for leisure unfortunately is in abundance for three 
million fellow citizens. There are others also with time on their hands, 
including disabled persons and those in retirement, to consider. 

It is clear that hobbies like electronics are no longer to be seen merely 
as pleasurable pastimes to while away spare time; they now also serve 
an essential and more serious purpose in keeping minds and hands 
occupied in the absence of full time employment. (There are gloomy 
predictions that the shortage of jobs will become a permanent feature 
of our society in the years ahead.) 

Considered in this context, the attractiveness of electronics soon be-
comes obvious: convenient and not unduly demanding in outlay (electronic 
components must represent one of the best values for money these days), 
with an endless variety of useful projects that can be built. But most 
important of all for some of those victims of current economic policies 
will be the basic training for a new career that can be derived from a 
"pastime" such as this. 

Readers' Enquiries 
We cannot undertake to answer readers' letters requesting modifications, 

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 accept legal responsibility for it. Prices quoted are those current 
as we go to press. 

Back Issues 
Certain back issues of EVERYDAY ELECTRONICS are available 

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 

address for £4.40 (home) £4.55 (overseas) inclusive of postage and packing. 
Please state which Volume. 

Subscriptions 
Annual subscription for delivery direct to any address in the UK: £11.00. 

Overseas: £12.00. Cheques should be made payable to IPC Magazines 
Ltd., and sent to Room 2613, Kings Reach Tower, Stamford Street. 
London SE1 9LS. 
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W ITH some types of action photo-
graphy it is impossible for a 

human operator to act fast enough 
to take a satisfactory photograph. 
It is then necessary to use some form 
of automatic triggering of the camera 
or a flashgun in order to obtain a fast 
enough response time to take the 
photograph before the subject moves 
out of frame. 
A sound triggered flash unit is a 

common example of an automatic 
triggering device of this type, and a 
number of designs have been pub-
lished in the technical press in the 
past. This is not the only type of 
automatic trigger though, and sound 
triggered flash units are unsuitable 
for certain types of action photo-
graphy. 
For example, a sound triggered 

flash is unlikely to be usable for 
photographs of insects or birds in 
flight. This type of action photograph 
is normally taken with the aid of a 
broken light beam trigger unit, and 
a trigger of this type can also be used 
for other types of action photography. 

BROKEN LIGHT BEAM 
The trigger unit described in this 

article is of the broken light beam 
type, and it can be used to operate 
either a flashgun or a camera. Of 
course, the camera can only be trig-
gered by the unit if it is a type having 
an electro-magnetic shutter release 
for which a suitable trigger cord is 
available, or if the camera is equipped 
with an automatic winder or motor 
drive which has a remote control 
socket. 
The prototype has been tested with 

a Minolta XD7 (which is triggered 
directly)  and  with a Pentax LX 
(which is operated via the auto-
winder) and worked perfectly with 
both of these. Automatic operation is 
possible with most modern S.L.R. 
cameras, and the unit should function 
properly with any that have this 
facility. It should also work properly 
with any normal electronic flashgun. 
The  accompanying  photographs 

give some examples of the type of 
shot that can be taken with the aid 
of this unit. 

BY R. A. PENFOLD 

BLOCK DIAGRAM 
Fig. 1 shows the basic arrangement 

of the trigger unit in block diagram 
form, and as can be seen from this 
there are actually two units in the 
system;  the  transmitter  and  the 
receiver. The unit uses a pulsed infra-
red beam rather than a steady visible 
light beam, and the only reason for 
employing this system is that it gives 
improved reliability. 

A d.c. coupled visible light system 
would be susceptible to spurious trig-
gering due to changes in ambient 
light level and shadows falling on the 
sensor,  even  if precautions  were 
taken against this. A steady beam 
with an a.c. coupled receiver seems 
to be just as susceptible to spurious 
operation as a simple d.c. circuit. 

TRANSMITTER OSCILLATOR 
The system finally adopted has 

proved to be 100 per cent reliable, 
and  attempts  to  induce  spurious 
operation proved to be fruitless. The 

TRANSMITTER 

INFRA- RED  INFRA -RED 
LED.  DETECTOR 

GAIN CONTROL 

HIGH GAIN 

AMPLIFIER 

RECTIFIER 
AND 

SMOOTHING 

RECE IVER 

D.C. 
AMPLIFIER 

MONOSTABLE 
MULTI VIBRATOR 

Fig. 1. Block diagram of the Camera/Flash Trigger. 

HIGH VOLTAGE 
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TRANSISTOR 

OUTPUT 
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transmitter  is  just  an  oscillator 
operating at a frequency of a few 
kilohertz and driving an  infra-red 
led. so that the beam of light from 
the transmitter is actually a series of 
brief infra-red pulses. 
Although of no practical signifi-

cance, it should perhaps be pointed 
out that there is no visible light out-
put from the 1.e.d. because infra-red 
radiation cannot be seen by human 
vision, and there is no significant out-
put from an infra-red 1.e.d. at the 
shorter wavelengths of the visible 
light spectrum. 

RECEIVER 
The  receiver  uses  an  infra-red 

photodiode to detect the infra-red 
pulses, and as the diode has a built-in 
infra-red filter it does not respond to 
other types of light. 
The voltage pulses produced by 

the photodiode circuit are quite small, 
being probably no more than a few 
millivolts even if the system is used 
at short range. A high gain audio 
amplifier is therefore used to boost 
these pulses to a few volts peak to 
peak, and they are then fed to a 
rectifier and smoothing circuit which 
produces a strong d.c. signal. 
This signal is used to operate a 

monostable multivibrator via a d.c. 
amplifier stage, and the monostable 
is normally held in the off state. 
If the beam is momentarily broken 

a number of pulses will be prevented 
from reaching the receiver, causing 
the d.c. output of the smoothing cir-
cuit to rapidly decay and trigger the 
monostable. The monostable then pro-
duces an output pulse of a little over 
one second in duration which is used 
to switch on a high voltage power 
transistor which operates the camera 
or flashgun. 

POWER TRANSISTOR 
It is necessary to use a high voltage 

power device at the output since the 
unit will  need to  handle a high 
voltage when used with an electronic 
flashgun, and fairly high currents 
when operating a camera via an auto-
winder or motor drive. The output 
pulse of the monostable is longer than 
is absolutely necessary, but the rela-
tively long output pulse length helps 
to avoid unwanted multiple opera-
tions  of  the  flashgun  or  camera 
(especially when photographing in-
sects which sometimes fly along the 
beam). 
A gain control is fitted in the 

amplifier section of the receiver, and 
this is adjusted so that the infra-red 
beam produces a signal which only 
just prevents the unit from triggering 
under normal conditions. This helps 
to give the unit a fast response time 
and enables quite small and fast-
moving objects to trigger the receiver. 

TRANSMITTER 

OBJECT 

HOW IT WORKS 

/7 
FLASHGUN 

— 

RECEIVER 

(DETEECTOR , DIODE 

AMPLIFIER 
AND 

RECTIFIER 

MONOSTABLE 
SWITCH  OUTPUT 

RECEIVER 

The transmitter merely consists of an oscillator driving an infra-red 
led. so that a rapid series of brief infra-pulses are produced. These 
pulses are normally picked-up by a detector diode at the receiver which 
converts the received infra-red pulses into minute voltage pulses. An 
amplifier and rectifier circuit processes this signal to produce a strong 
d.c. bias which normally holds a monostable circuit in the off state. 
If the infra-red beam is momentarily broken (as by a passing object) 

the pulse signal is briefly lost, and the d.c. bias rapidly subsides so that 
the receiver monostable is triggered. This operates the flashgun (or 
camera) via a switching transistor, and automatically takes a photograph 
of the object which broke the beam. 

TRANSMITTER CIRCUIT 
The circuit of the transmitter is 

shown in Fig. 2, and this part of the 
unit is based on the popular 555 timer 
device used in the astable mode. This 
device is ideal for this application 
since it has a fairly high output cur-
rent capability and can provide the 
required  rectangular  pulse  output 
waveform. 
The values of RI and R2 set the 

mark space ratio of the output signal 
at about 5.5 to one, so that infra-red 
led. DI is switched off for more than 
80 per cent of the time, and switched 

The completed 
transmitter and 
receiver. 
The  mounting 
adaptor can be 
seen on the side 
of  the  trans-
mitter. 

on for less than 20 per cent of the 
time. This enables strong pulses of 
current to be applied to DI but keeps 
the  current  consumption  of  the 
circuit down to a reasonable level. 

HIGH/LOW POWER 
Si is the on/off switch, and it addi-

tionally enables two output powers to 
be obtained. In the "high" position R4 
is switched in as the current limiting 
resistor for DI, and this gives an 
1.e.d. current of over 100mA and an 
average  current  consumption  of 
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INFRA-RED TRANSMITTER 

(00pF 

C2 

Fig. 2. Camera/Flash Trigger: transmitter circuit. 
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COMPONENTS 
Resistors 
R1  120k0 
R2  27ki2 
R3  39t1 
R4  3.90 
All +IN carbon 

Capacitors 
C1  100k1F 10V elect. 
C2  2.2n F ceramic plate 

Semiconductors 
IC1  555 timer i.c. 
DI  TIL38 infra-red led. 

Battery 
BI  Four AA (HP7) size bat-

teries and plastic holder to 
suit PP3 type battery con-
nector 

Switch 
Si  3-way 4-pole rotary 

Miscellaneous 
Plastic box about 114 x 76 x 
38mm (type PB1 or similar); 0.1in. 
matrix stripboard, 13 strips x 15 
holes; control knob; panel holder 
for Dl; tripod bush; wire, solder. 

See 

Shop 
+5% Talk 
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Fig. 3. Constructional details of the 
transmitter. 

approximately 38mA. This produces a 
maximum operating range of about 
2 metres which is often far greater 
than is needed. In such cases SI is 
switched to the "low" position and 
this gives a maximum range of a little 
under one metre with an 1.e.d, cur-
rent and average current consump-
tion of about 11mA. 
C2 sets the operating frequency of 

ICI at around 5 to 6kHz, and Cl is 
the  supply  decoupling  capacitor. 
Power is obtained from four AA 
(HP7) size batteries which gives a 
nominal 6 volt supply. 

TRANSMITTER 
CONSTRUCTION 
The transmitter components can 

be housed in a plastic box measuring 
about 114 x76 X 38mm. Si is mounted 
on the removable lid of the case, at 
one end, leaving space for the bat-
teries and the component panel at 
the other end of the ease. 
The component panel is a Olin 

matrix  stripboard  which  has  13 
copper strips by 15 holes, and Fig. 3 
provides details of this board and the 
wiring of the transmitter. 
The board is constructed in the 

usual manner. Start by cutting out a 
board of the specified size, drill the 
two 6BA clearance (3-2mm diameter) 
mounting holes, make the four breaks 
in the copper strips, and finally solder 
in the components and link wires 
leaving ICI and D1 until last. 
The leadout wires of D1 are not 

trimmed, so that with the component 
board bolted to the base panel of the 
case DI can be fitted into a panel 
holder mounted in one end panel of 
the case. 
Complete the wiring to SI and the 

battery clip before finally installing 
the component panel. 
The battery clip is a PP3 type, and 

this connects to the output terminals 
of a plastic battery holder which is 
used to connect the four AA size bat-
teries in series. The prototype is 
powered from NiCad cells which are 
almost certain to be the most econ-
omical power source in the long term, 
but the circuit can be powered from 
ordinary HP7 cells if preferred. 

MOUNTING BUSH 
It is useful to fit the case with a 

tripod mounting bush, and a suitable 
bush can be taken from a flash 
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adaptor of the type used to fit a flash-
gun on a tripod. 
The two rivets are drilled out so 

that the top and bottom sections of 
the adaptor can be separated, and 
the base section is then bolted to the 
case by fitting the bolts through the 
holes which were formerly occupied 
by the rivets. The unit can then be 
mounted on an accessory shoe or on 
a tripod since the adaptor has an 
accessory foot as well as a standard 
I4in tripod bush. 

RECEIVER CIRCUIT 
The circuit diagram of the receiver 

is given in Fig. 4. 
DI  is the photodiode and it is 

reverse biased by RI. The infra-red 
pulses from the transmitter produce 
an increase in the leakage current of 
DI, giving a series of small negative 
pulses at the junction of RI and DI. 
These pulses are coupled by C2 to a 
straight  forward  common  emitter 
amplifier based on TRI, and the out-
put of TR1 is coupled by C3 to a 
volume control type variable attenua-
tor, VRI. 
The signal  is then taken to a 

second  common  emitter  amplifier 
TR2 by C4. C5 attenuates the high 
frequency response  of the second 
common emitter stage slightly, and 
this is done in order to prevent 
instability. 
C6 couples the output of TR2 to a 

rectifier and smoothing circuit which 
is comprised of D2, D3 and C7. Under 
normal  conditions this produces a 
negative bias which is strong enough 
to bias TR3 into conduction so that 
its collector terminal is at virtually 
the positive supply potential. 

MONOSTABLE 
The monostable is a conventional 

555 i.c. type, and R7 plus C8 set the 
output pulse duration at a nominal 
I- I seconds. 
In order to trigger ICI its input 

at pin 2 must be taken below one 
third of the supply voltage, and this 
will happen if the input to the unit 
ceases even briefly as the charge on 
C7 will then rapidly decay and TR3 
will switch off. 
R8 then takes pin 2 of IC1 to the 

negative  supply  voltage,  and  the 
positive output pulse is produced at 
pin 3 of ICI. This switches on TR4 
as it receives a heavy base current 
via R9; the large base current being 
necessary to ensure a low voltage 
drop across the collector-emitter ter-
minals of TR4. 
Indicator D4 is also switched on 

when ICI is triggered, and this is 
helpful  when setting the unit up 
ready for use. 
The current consumption of the 

unit is about 9mA under stand-by con-
ditions, and around 55mA during the 

6 

• 

41111, 

.....•••01111111  
The transmitter—exterior and interior views. 

output pulses from Id. A NiCad PP3 
is used to power the prototype, but 
an ordinary PP3 is also a suitable 
power source. 

RECEIVER CONSTRUCTION 
The receiver uses the same type of 

case  as  the  transmitter,  and  the 
general layout of the unit can be 
seen from the accompanying photo-
graphs. VR1, D4, SI, and SKI are 
mounted on one of the 114 x 38mm 
sides of the case which then becomes 

SE NS MViT 

the top panel of the unit. A tripod 
bush is fitted on the base panel of 
the case. 
Fig. 5 shows the component layout 

of the 0. lin matrix stripboard panel 
which accommodates the other com-
ponents except the battery. The board 
has 15 strips by 30 holes and it is 
constructed using the normal tech-
niques. 
The leadouts wires of DI are left 

long so that with the board mounted 
in the case, DI can be positioned with 
its sensitive surface behind a hole 
about 6 or 7mm in diameter drilled 
in the case. The sensitive surface is 
the large one which does not carry 
the type number of the device. 
Fig. 5 shows the wiring to the off 

board components, and this is all per-
fectly straight forward apart from the 
connections to SKI which must have 
the correct polarity if the unit is to 
function properly. 

The receiver—exterior and interior views. 
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INFRA-RED RECEIVER 

CI -
03pF 

C2 

3 3nF 

a TIL100 

TR1 
80119 

Rd 

COMPONENTS 

4 7kfl  02 

22pF 
5 

Resistors 
R1 10kLI  R5 1.5Mil R9 15011 
R2 2.2MLI  R6 4.7ki)  R10 1kfl 
R3 10kil  R7 10M12 
R4 8200  R8 22k11 
All iVt/ carbon  5% 

Potentiometer 
VR1  47kS1 log. carbon 

Capacitors 
C1  100/IF 10V elect. 
C2  3.3nF ceramic plate 
C3  10nF polyester (C280) 
C4  10nF polyester (C280) 
C5  22pF ceramic plate 
C6  220n F polyester (C280) 
Cl  1/AF 63V elect. 
C8  100nF polyester (C280) 
C9  100p F 10V elect. 

Semiconductors 
IC1  555 timer i.c. 
TR1  BC179 pnp silicon 
TR2  BC109C npn silicon 
TR3  BC179pnp silicon 
TR4  MJE340 npn silicon plastic 

power transistor 
D1  TIL100 infra-red photo-

diode 
02  0A90 germanium diode 
03  0A90 germanium diode 
04  TIL220 0.2in. red led. 

Battery 
B1  PP3 battery and connector 

to suit 

Switch 
Si  S.P.S.T. miniature toggle 

type 

Miscellaneous 
Plastic box about 114  76 x 
38mm (type PB1 or similar); 0.1in. 
matrix stripboard, 15 strips x 30 
holes; control knob; Panel holder 
for 04; output lead; tripod bush; 
wire, solder; 2.5mm jack socket 
(SK1). 

220 F 

e TR2 
BC109C 

C7 
1pF 

BC179 

100nF 
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Fig. 4. Camera/Flash Trigger: receiver circuit. 
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Fig. 5. Constructional details of the receiver. 
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0.0 
a  4 I b 

(a) The dropped ball photographed by triggering the flashgun. 
(b) There is a small delay if the camera is triggered and the 
mirror lock-up is used. (c) A longer delay is evident if the mirror 
lock-up is not used. 

FLASHGUN CONNECTION 
If the unit is to be used with a 

flashgun this can be connected to the 
receiver via a flash extension lead 
having the normal plug removed, and 
a 2.5mm jack plug fitted instead. 
With this plug connected to SKI and 
the flashgun switched on, a voltmeter 
set to read 250 volts or more at full 
scale deflection can be used to check 
the polarity of the voltage across 
SKI. With the plug removed, the two 
leads from the component panel are 
connected to SKI accordingly. 
If the unit is to be used to operate 

a camera or winder, a remote control 
lead of the appropriate type can be 
used to make the connections to the 
receiver. The push-button switch is 
removed from the lead and replaced 
with a 2.5mm plug which connects 
with SKI. As before, a multimeter 
(set to the 10 volt d.c. range in this 
case) is used to check the polarity of 
the voltage across SKI so that the 
leads from the component panel can 
be  connected  with  the  correct 
polarity. 
An alternative method of making 

the connections from the camera or 
winder to the receiver is to use the 
appropriate lead for the "Kenlock 
Beacon" remote control device. These 
leads are ready-fitted with a 2.5mm 
jack plug. 
If the unit is to be used with a 

flashgun and a camera or winder, 
make sure that all the leads are con-
nected with the right polarity. 

USING THE SYSTEM 
The  exact  set-up  used  must 

obviously depend upon the type of 
shot being taken, but the transmitter 
and  receiver  must  be  carefully 
arranged so that the object to be 
photographed breaks the beam at the 
correct point in the frame, and in the 
plane of perfect focus. 
With many shots it is possible to 

simply  have  the  beam  running 
straight across in front of the camera 
with transmitter and receiver units 
just out of frame. In other cases it 
may be better to have the receiver 

Water splash created by dropped marble. 

unit mounted on a flash bracket at 
the side of the camera and angled 
across in front of the lens, with the 
transmitter mounted on a tripod and 
sited on the other side of the camera 
just out of frame. 
When dropping objects through the 

beam  it is usually quite easy to 
ensure that they break the beam at 
the correct point, but with insects the 
standard method is to use a simple 
tapering flight tunnel to guide the 
insect to the correct point. 
The  beam  from the transmitter 

should  be  reasonably  accurately 
aimed towards the detector at the 
receiver, and SI of the transmitter 
should only be set to the "high" 
position if inadequate range is ob-
tained  with  it set  to the  "low" 
position. 
The 1.e.d. indicator on the receiver 

switches on each time the unit is trig-
gered, and glows continuously if the 
two units are too far apart or VR1 
of the receiver is backed-off too far. 
Do not be tempted to back-off VR1 
to the point where the unit barely has 
sufficient range as this will give poor 
reliability by making the unit prone 
to  spurious  triggering.  Advancing 
VR1 slightly from this point will not 
seriously reduce sensitivity and will 
give good reliability. 

FLASHGUN OPERATION 
As the accompanying test shots 

show,  the  system has a virtually 
instant response time if it is used to 
trigger the flashgun. The disadvan-
tage of this system is that it is neces-
sary to open the shutter (using the 
"B" or "T" setting), activate the 
system, and then close the shutter. 
The photograph must be taken under 
fairly dark conditions so that the 
ambient light does not ruin the shot. 

CAMERA OPERATION 
Using  the  unit  to  operate  the 

camera or winder is more convenient 
since the ambient light level is no 
more of a problem than with normal 
flash photography. There is typically 

Crane fly. 

Small to  utterfly. 

a delay of about a tenth of a second 
before the flash fires which can some-
times be awkward, but is often of no 
real consequence and can even be 
used to advantage with some types 
of shot. The delay can be substantially 
reduced using the "mirror lock-up" 
on cameras that have this feature. 
Most electronic flashguns give a 

flash duration of about 0.5 to I milli-
second, which is short enough to 
"freeze" most action. Sometimes a 
shorter flash duration is needed, and 
this can be obtained using an auto-
matic flashgun close to the subject, 
or using a manual flashgun having a 
variable power control which is set 
well back. This typically gives a flash 
duration of only about 0.05 to 0.1 
milliseconds which is short enough to 
"freeze" virtually any action. 
One final point is that it is advis-

able not to connect the receiver to the 
camera  or  auto-winder  (if  this 
method is used) before switching on 
the receiver and transmitter as this 
could lead to unwanted triggering of 
the system. Similarly, switching off 
the transmitter and receiver before 
disconnecting the lead to the camera 
or auto-winder could produce an un-
wanted triggering.  rt 
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POCKET TIMER 
A project for your FREE piece of stripboard 

THIS pocketable fixed-period timer 
I employs only two active semicon-
ductor devices yet, by a suitable 
choice of timing capacitor, can be 
made to cover periods ranging from 
a few seconds to several hours. 
It has many applications such as 

timing moves in games, an egg timer 
or a parking-meter reminder. 
Tucked in the top pocket of a 

jacket or shirt, it is inconspicuous, 
yet the warning lamp is easily visible 
in that particularly sensitive region 
at the edge of your field of vision. 

CIRCUIT DESCRIPTION 
The circuit diagram for the Pocket 

Timer is shown in Fig. 1 and uses a 
field effect transistor, TR1, and silicon 
controlled switch, CSR1. 
From the moment the circuit is 

switched on, the f.e.t. generates a 
slowly rising potential at its source 
terminal. When this potential reaches 
a predetermined value it triggers 
CSR1, which switches on the warning 
light, Dl. 
The slowly rising potential is a con-

sequence of the slow rise of gate 
potential. This rises slowly because of 
the  extremely  small  current that 
flows into the gate of an f.e.t. The 
smallness of the gate current also 
has the important consequence that 
we can use a timing capacitor of 
relatively low value. 

Table 1. Value of Cl for timing 
ranges 

Maximum time 
required 

Value of Cl 

4minutes 
50 minutes 
3 hours 

10,000pF 
0.033µF 
0.22/4F 

TIMING CAPACITOR 
The value of the timing capacitor 

is less than 1pF, so we can use silver 
mica, polycarbonate, tantalum bead or 
other types of capacitors; these are 
small in size and stable in value. 
The effective drain to-source resis-

tance of the f.e.t. falls from a few 
kilohms at switch-on to a few hundred 
ohms in a number of seconds, minutes 
or hours, depending on the value of 
capacitor Cl. With the f.e.t. con-
nected as shown, the potential at the 
source is about 3.5V at switch-on 
when the resistance or the f.e.t. is 
somewhat greater than that of RI. As 
the resistance of the f.e.t. falls, the 
potential across it falls in proportion, 
giving  a correspondingly  greater 
potential-drop across resistor RI. In 
short, the potential of the source 
gradually rises from around 3.5V to-
wards 9V. The exact values obtained 
depend on the characteristics of the 
individual f.e.t. used. 
The potential at the source is too 

high  for  triggering  CSR1,  which 
needs only about 0.4V at its gk 
terminal. The variable resistor VRI 
thus acts as a variable attenuator and 
sufficient current can be drawn from 
this to trigger CSR1. 
By varying the setting of VR1 we 

can adjust the time at which trigger-
ing occurs, over a limited range, see 
Table 1 for Cl value. 

ASSEMBLY 
The recommended layout of the 

components  on  the  stripboard  is 
shown in Fig. 2. The piece of strip-
board given free with this issue will 
need to have two tracks cut from it 
to allow it to fit inside the specified 
case with the PP3 battery. 
Drill the case end to accommodate 

D1 and SI. Fit the latter. The wires 

Fig. I. Circuit diagram for the Pocket Timer. 

IC- SEE TEXT 

Si 
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on DI will need to be extended by 
soldering on about 25mm of insulated 
stranded wire. Use sleeving to cover 
the connection. Make the necessary 
breaks along the tracks on the under-
side of the board using a spot face 
cutter or small drill bit. 
Assemble the components accord-

ing to Fig. 2 leaving the semiconduc-
tors until last. Wire up the battery 
connector and switch. The 1.e.d. can 
now be fitted in its clip on the case 
and wired to the board. A little foam 
sponge either side of the board in the 
case will hold it steady alongside the 
PP3 battery. 

TESTING AND ADJUSTING 
Set VRI fully anticlockwise and 

switch on. With gk of CSRI thus 
grounded, the 1.e.d. should not light. 
Switch off and set VRI fully clock-
wise and switch on. With the poten-
tial at the wiper at 3.5 volts, the led. 
should light immediately. 
Switch on and off, gradually moving 

the wiper of VRI anticlockwise. After 
switching off after each test allow 
about 10 seconds before switching on 
again, as charge stored on the capa-
citors may cause unwanted and pre-
mature  triggering  of  CSR1.  This 
delay between switching off and on 

COMPONENTS 

Resistors 
R1  1%0 
R2 180k0 
R3 100kfl 
R4 3300 
All \A,/ carbon + 10% 

See 

a 
page 171 

Potentiometer 
VR1  100k0 sub-miniature hori-

zontal preset 

Capacitors 
C1  See Table 1 
C2 0-47pF polyester 
C3 0-114F polyester 

Semiconductors 
TR1  2N3819 n-channel f.e.t. 
CSR1 BR Y39 silicon controlled 

switch 
D1  TIL209 red light emitting 

diode 

Miscellaneous 
B1  9V PP3 battery 
Si  s.p.s.t. toggle switch 
Stripboard 0.1 inch matrix, 8 
strips by 24 holes; battery clip; 
Veropins as required; Vero Gen-
eral Purpose plastic box type 202-
21025K or similar size, 70 x 50 x 
25mm; connecting wire; solder. 

£2.60 

• 

A 

0 

0 

BI 

0  VEROPINS 

R4 

0 — M O NIO 

0 0 0 0 0 0 0 0 0 0 0 0 

PIN VIEWS 

gk 

a 0  0 0 1  0 0 
g a  R3 0 

:  ' 0  1 

R2 ! • 
0 

0 

0 

gk  0 
CSR1 

0 

0 0 0 0 0 0 0 0 0 0 

2 3 4  5  6  7 8 9 10 11 12 13 14 15  16 17 18 19 20 21 22 23 24 

1 2  3 4 5  6  7  8 9 10 11 12 13 14 15 16 17  18 19  20 21  22 23 24 
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• 

• • • 0 
0 • • • • S Q • 0 
o • • • o 
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o • • 13 • • • 0 
0 • • 0 
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Fig. 2. Circuit board component layout, interwiring and under-
side of the stripboard showing breaks in the copper tracks. 

should also be observed in use when 
operating the device. 
You will eventually find a position 

at which the 1.e.d. does not light at 
switch-on. The timer is now set for 
its minimum period of operation. 
You may find that the 1.e.d. flashes 

once at switch-on, due to current 
surges, but this can be ignored. It is 
best to approach a manimum setting 
gradually, testing and timing at each 
step, for if VR1 is turned too far, 
the  potential  of its wiper never 
reaches the triggering threshold. 

THE TIMER IN USE 
Whilst running, the average cur-

rent consumption of th<. circuit is 
only about lmA, so a PP3 battery 
will provide many hours of use. How-
ever, once the 1.e.d. has been trig-
gered, current consumption increases 
to 20mA or more, so the unit should 
be switched off as soon as the warn-
ing has been noted. 
This is not a precision timer. High 

precision is too much to expect from 
such a simple circuit. For periods 
within the range up to one hour, its 
reliability seems to be better than 
5 per cent, which is more than 
adequate for the applications that 
have been mentioned. 
If you are using it for periods in 

excess of one hour it is probably just 

as well to adjust it to run for a 
slightly  shorter  time  than  you 
actually  require.  For  a two-hour 
period,  for example, adjust it to 
trigger at around 1 hour 50 minutes. 
This gives you time to spot the warn-
ing lamp and still get down to the 
parking meter in good time to avoid 
the wrath of the traffic warden. 

D2ISE 
TAKE NOTE 
Capacitance Meter (October 1981) 
In Fig. 2, page 692, move one end 

of resistor R12 from point H13 to 
/13 and one end of R13 from G17 
to H17. 

Cine Interval Timer and Frame 
Counter (February 1982) 
Readers using the relay remote 
operation circuit, Fig. 2, should 
insert a protection diode across the 
relay coil. 
A suitable type is the 1N4148, the 

cathode (k) should connect to the 
+ 9V line and the anode (a) to the 
coil/collector junction. 
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E E TEACH ma IN 112 
PART6 
BY O.N. BISHOP 

BASIC ELECTRONIC THEORY 
WITH EXPERIMENTS 

CAPACITORS AND PULSE GENERATORS 

k̀"- •-• 

BEFORE we go on to discuss this month's main topic, we shall consider the 
subject of capacitors. 

CAPACITORS 
A capacitor consists of two plates of 

metal with an insulating layer (the di-
electric)  between  them, see  Fig.  6.1. 
Dielectrics  include  plastic  film,  mica, 
waxed paper and air. 
In Fig. 6.2a the positive terminal of the 

cell attracts electrons from one plate, 
leaving it positively charged. The positive 
charge attracts electrons from the negative 
terminal. Currents flow until the p.d. 
between the plates is equal to the e.m.f. 
of the cell (Fig. 6.2b). The capacitor is 
now charged. 
Note that a current flows out of one 

plate and an equal current flows into the 
other plate. In effect, a current has passed 
around the circuit even though there is a 
layer of insulating material in it. 
The cell may now be removed from the 

capacitor (Fig. 6.2c). Capacitors store 
electrical charge. Though the charge may 
be conducted away slowly through the air 
or through the dielectric, a capacitor 
stores charge for several hours. 
In Fig. 6.3a plate X is at 4.7V, Y is 

3-3V. There is a p.d. of 1.4V between 
them. This circuit is perfectly stable. 
Suppose that for an instant point A is 
connected to the 6V line (Fig. 6.3b). The 
increased potential at A attracts electrons 
from X, giving it a potential of 6V. X 
attracts more electrons into Y. The capaci-
tor maintains the 1.4V p.d. between its 
plates. 
An increase of 1.3V at X brings about 

an increase of 1•3V at Y. Its potential 
increases to 3.3 + 1.3 = 4.6V. This 
attracts electrons from B to plate Y. By 
the time this has happened the brief pulse 
at A will probably have ended. Potential 
at A returns to 4.7V, electrons flow from 
X to A, potential at Y returns to 3.3V, 
electrons flow from B to Y. Everything is 
now as it was before. 
The effect of these events is that a brief 

high pulse at A has appeared as a brief 

METAL /  \ METAL 
PLATE  PLATE 

INSULATOR 
(DIELECTRIC) 

Fig. 6.1. A simple parallel plate capacitor 

e.m.f. 
.1•5V 

ir 

f 
r 1 SV 

 T  

1 
••••—• 

CAPACITOP 

(a)  / 

1 
pd 
rOV 

Fig. 6.2. Charging and discharging a 
capacitor; / shows direction of conven-
tional current flow. 

0-9I/ 

high pulse at B, just as if A and B were 
connected by a wire. In effect, the capacitor 
might just as well not be there so far as 
a pulse is concetned. 

COUPLING WITH 
CAPACITORS 
In Fig. 6.4 the microphone produces 

an e.m.f. of only a few tens of millivolts. 
The potential at terminal A alternates 
between about +100mV and —100mV and 
its average is OV. 

+6V 

OV 

+6V 

OV 

(b) 

p.d. = 1-4V 

OV 

+6V 

47n 

330 

OV 

+6V 

47n 

33n 

ov 

Fig. 6.3. Using a capacitor to couple two 
parts of a circuit: (a) steady d.c. conditions 
(b) pulse applied at A passes to B (c) 
after pulse passes. Arrows indicates 
direction of conventional current flow. 
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The transistor is biased by R4 and its 
base is at 0.6V, as is plate Y. With no 
sound there is a p.d. of 0.6V between X 
and Y. This is just the same as in Fig. 6.3: 
we have a steady p.d. across the capacitor. 
As before, the capacitor acts to maintain 
this p.d. For example, an increase of 20mV 
at X (from OV to 0.02V), causes an equal 
increase at Y (from 0-6V to 0.62V). The 
capacitor is used to couple the microphone 
to the transistor. 

It has a steady but different potential 
on either plate, yet transmits a varying or 
alternating potential from one place to 
the other. In other words, it does not pass 
d.c. potentials but readily passes a.c. 
potentials. The loudspeaker in Fig. 6.4 is 
another example of capacitive coupling. 

The by-pass capacitor in last month's 
stabilised amplifier is used to maintain a 
steady potential at the emitter. Any attempt 
to change the p.d. between emitter and the 
OV rail is resisted. Alternating voltages 
at the emitter are readily passed through 
the capacitor to the OV line, where they are 
lost. 

CAPACITANCE 
If a capacitor stores Q coulombs of 

charge when the p.d. between its plates 
is V volts, its capacitance is defined as: 
Capacitance, C — Q V coulombs per 

volt 
The unit for "coulombs per volt" is called 
the farad (symbol F). This unit is too large 
for practical purposes. We use its sub-
multiples, such as the microfarad (1,uF = 
10- F), the nanofarad (1nF  10 °F.) and 
the picofarad ( 1 p F  10-"F). 

Capacitance depends on various factors, 
such as the area of the plates (larger area 
gives greater C), the distance between them 
(closer together gives greater C), and the 

+6V 

p.d= 0 6V 

MICROPHONE 

OV 

+Ve 
+Ve 

TIME 

-Ve 
SIGNAL FROM 
MICROPHONE 

OV 

R5 

SIGNAL AT BASE 

kind of material used as dielectric. Most 
types of capacitor have several interleaving 
plates, giving a large area in a compact 
form, see Fig. 6.5a. Some have the plates 
rolled with a sheet of plastic between them 
as shown in Fig. 6.5b. 
The aluminium electrolytic capacitors. 

Fig. 6-5c, have relatively large capacity. 
They are physically larger than most other 

types and have rolled plates. The surfaces 
of the plates are roughened to increase the 
surface area even more. 
The plates are separated by a sheet of 

paper soaked in an  electrolyte  paste. 
This layer is conductive. It is not a die-
lectric but is effectively part of a plate. 
In manufacture a p.d. is applied to the 
plates causing a very thin layer of aluminium 

WIRE 
". LEAD 

PLATES  DIELECTRIC 
NOT SHOWN 

(a) 

(c) 

ALUMINIUM._ 
FOIL — 

ALUMINIUM 

(DIELECTRIC) 
ALUMINIUM / 

ROUGH 

FOIL .0000 / 

SURFACE 

SYMBOL 

-1-

PART 
SECTION 

PAPER AND 
ELECTROLYTE PASTE 

Fig. 6.5. Types of capacitor: (a) parallel 
plates as in polyester capacitors (b) 
rolled plates as in polystyrene capacitors 
(c) aluminium electrolytic polarised capa-
citor and its circuit symbol. 
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TIME 

AMPLIFIED SIGNAL 
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LOUDSPEAKER 

+Ve 

OV 

-ye 

TIME  AMPLIFIED SIGNAL 
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TIME 

Fig. 6.4. Showing how capacitors are used to couple parts of a circuit while allowing 
different d.c. levels in each part. 

A 

SECTION 

PLASTIC 
DIELECTRIC 

C2 

C3 

 11  
TOTAL CAPACITANCE 
BETWEEN A AND B  CI+ C2+ C3 

Fig. 6.6.  Capacitors connected  in 
parallel". 

oxide to be built up on one plate. This is 
the dielectric and being very thin it gives 
high capacitance. 
If such capacitors are connected in a 

circuit in the reverse direction this layer 
is destroyed. This is why an electrolytic 
capacitor is marked to show its polarity. 
Variable capacitors are used in tuning 

circuits of radio sets. In the rotating vane 
type (CI in Minded)), the plates are in two 
alternating sets. One set can be turned so 
that the amount by which it overlaps the 
other can be varied between no overlap 
and full overlap. The greater the overlap 
the greater the capacitance. 
In compression types, the plates are 

separated by films of plastic. The pressure 
on the pile of plates and plastic can be 
varied to alter the distance between the 
plates. The greater the pressure, the closer 
the plates and the higher the capacitance. 

CAPACITORS IN PARALLEL 
When capacitors are joined in parallel, 

that is, connected as in Fig. 6.6, their total 
capacitance is the sum of their individual 
capacitances. This is a useful way of making 
up capacitance of a value which is not 
available in the standard range. 
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PULSE GENERATORS 
Last month we saw how two transistors 

can be cross-connected by resistors, switch-
ing each other on or off. The circuit was 
called a flip-flop. It is also called a bistable 
because it is stable in one of two states. 
What happens if we add a capacitor or two 
to this circuit? 

EXPERIMENT 6.1 
Monostable circuit 

In Fig. 6.7 a capacitor couples the col 
lector of TR1 to the base of TR2. To 
begin with, TR1 is off, giving 6V at its 
collector, so DI is out. Plate A of C2 is at 
6V, plate B is at 06V, and TR2 is on. 
This gives 0.6V at the collector, so a 
current flows through D2, making it light. 
Press SI for an instant. This turns off 

TR2, so D2 goes out. The collector voltage 
of TR2 goes to 6V, turning TR1 on. DI 
lights. Now wait. After about 2 seconds, 
D2 comes on again and DI goes out. 
What has happened is that when TR1 

was turned on, the potential at its collector 
fell sharply to 0.6V. A drop at plate A 
of C2 means an equal drop at plate B. This 
holds TR2 off, even though you have 
stopped pressing SI. However, a current 
flows through R5, gradually charging 
plate B. Its potential rises at a rate depend-
ing on the value of R5 and the capacitance 
of C2. After about 3 seconds, when the 
potential reaches 0.6V. TR2 is turned on. 
Its collector potential rises and turns TR1 
off. 

This circuit is stable in only one of its 
states (TR1 off, TR2 on), so we call it a 
monostable circuit. 
Put capacitors of other values in place 

of C2. See what effect they have on the 
length of time D2 stays off. Circuits such 
as this are useful for generating single 
pulses of fixed length. 

EXPERIMENT 6.2 
Astable circuit. 

Now we modify the circuit still further 
so that the transistors are coupled both 
ways by capacitors, see Fig. 6.9. Set the 
layout on the Verobloc according to Fig. 
6.10. There is no need for you to do any-
thing after connecting the battery. As one 
transistor is turned off (I.e.d. out), its 
collector potential rises turning on the 
other transistor. The falling potential at the 
collector of the other transistor is passed 
by the capacitor to the base of the first 
transistor, holding it off. As the capacitor 
charges, the potential at the base of the 
first transistor rises. Eventually it reaches 
0.6V and the transistor is turned on again. 
The process is repeated the other way 

about and so on, indefinitely. The transis-
tors turn each other on and off at a regular 
rate. The circuit is not stable in either state 
—it is astable. 
With  220,uF  capacitors  the  circuit 

changes state about eight times a second, 
giving four complete cycles per second, a 
frequency of 4Hz. Try replacing one or 
both of the capacitors with other values. 

EXPERIMENT 6.3 
Using the 555 I.C. 

The 555 timer i.c. is used here to build a 
monostable circuit. It needs far fewer 
components than the previous circuit, see 
Fig. 6.11. We begin with C2 charged to a 
p.d. of one-third of the supply voltage 
(that is charged to 2V in this instance). 
Current passing through R6 flows into 
the i.c. at pin 7, so C2 remains at one-third 
of the supply voltage. 
A low pulse to the trigger input (SI 

pushed briefly) causes pin 7 not to accept 
current. The current passing through R6 
now increases the charge on C2. The 
potential at pin 6 rises until it reaches two-
thirds of the supply voltage that is (4V). 
Pin 6 is connected internally to a circuit 

which senses when this level has been 
reached. When reached, the capacitor is 
immediately discharged through pin 7 
returning very rapidly to a charge of one-
third of supply voltage again. 
The output at pin 3 is normally OV, 

but rises sharply to the supply voltage 
level when the i.c. is triggered. 
It stays high until C2 is discharged after 

charging up to two-thirds supply voltage. 
We get a single high output pulse, the 
length of which is determined by the values 
of R6 and C2. 
Wire up the Verobloc for this experi-

ment as shown in Fig. 6.12. With the values 
shown, the output pulse should last about 
24 seconds. Try the effect of altering th 
values of R6 and C2. 

EXPERIMENT 6.1   

Fig. 6.7. Circuit diagram of the monostable to 
be investigated in Expt. 6.1. Another circuit 
could be coupled to this by a capacitor con-
nected to point C. 

STRIP A 

STRIP M 

Fig. 6.8. The layout and interwiring for the circuit 
in Fig. 6.7. 
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EXPERIMENT 6.2 

Fig. 6.9. The circuit of an astable multivibrator 
to be investigated in Expt. 6.2. 

imp B5 
D2   5V 

TIL209  Ti 6 
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El 87 
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Fig. 6.10. The layout and interwiring on the 
Verobloc for the circuit in Fig. 6.9. 
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Fig. 6.11. A monostable circuit 
based on the 555 timer i.c. 

Fig. 6.12. The layout and interwiring of 
the circuit in Fig. 6.11. 
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In Expt. 6.1 a higher supply voltage 
gives a shorter period. The 555 timer is 
independent of this. It charges C2 from V/3 
to 2V/3, an increase of V/3. The charging 
current is proportional to V. but the 
amount by which the charge has to be 
increased is also proportional to V. so 
the time taken is the same. 
Confirm this by connecting the circuit 

to 45V, 9V and I2V. Replace R6 with 
a 4700 resistor. For the latter two voltages, 
measure the pulse length at each voltage. 

EXPERIMENT 6.4 
An astable 555 circuit 

In this circuit the trigger input is con 
nected to the threshold pin, see Fig. 6.13, 
so the i.c. is triggered again at the end of 
every pulse and produces pulses indefinitely. 
C2 charges through R5 and R6, but dis-
charges through R6 only, so the time of 
charging (high output) is longer than the 
time of discharging (low output). 
With the values given, the circuit pro-

duces pulses at about 1.6Hz and the led, 
flickers steadily. Carry out the experiment 
using the Verobloc layout in Fig. 6.14. 
Now replace components as follows: 

C2—replace with a 47nF capacitor. 
DI —replace with a 10/4F capacitor. 
+ve lead to J25, —ye lead to G15 
R4—replace with wires going to the 

loudspeaker. 
Connect the battery and listen. The fact 

that C2 now has smaller capacitance in-
creases the frequency to about 101 2Hz 
(C" on the piano). The 10,uF capacitor 
couples the output of the i.c. to the loud-
speaker and you hear a high-pitched note. 

Answers to Part 5 

5.1. One which involves two types 
of charge carrier, electrons 
and holes. 

5.2. One which depends on an pn 
junction for its action. 

5.3. The led. could be made to 
turn on when PCC1 is covered. 

5.4. 4500/4A  4-5mA. 
5.5. hFE is concerned with steady 

currents, hFE  is concerned 
with changes in currents. 

5.6. 0-1V (base-emitter p.d. re-
mains constant). 

5.7. Base  draws  only  a small 
current; emitter current can be 
large; that is it has high input 
impedance and low output 
impedance, just as an f.e.t. 
does. Useful for getting a low-
impedance output when we do 
not  need  to  amplify  the 
voltage. 

5.8. Increase in /c  200/4A, so /c 
becomes 1.2mA. 

5.9. The I.e.d.s light alternately. 
When Y is touched, D1 comes 
on, D2 goes out. When Z is 
touched, the reverse happens. 

5.10. A flip-flop or bistable (works 
rather like Fig. 4.17, the tran-
sistors acting as NOT gates). 

Astables can be used for flashing 1.e.d.s, 
producing audio frequency notes and for 
many other purposes. Try wiring VR1 
(101( M—use centre tag and one other— 
in place of R5 or R6 and listen to the 
effect as you alter its resistance (turning its 
control knobs). 

ASTABLE MODULE 
The first of the modules to be added to 

the Minilab is the astable module. This is a 
square wave generator or oscillator. You 
will need it for experiments in Part 8, 
and it is useful in many other ways too. 

  EXPERIMENT 6.4 

88 

The circuit for this module is almost the 
same as that of Fig. 6.13, except that C2 
has been replaced by a bank of four capaci-
tors selected by a rotary switch, see Fig. 
6.15. The output frequencies are approxi-
mately 0.1Hz (with C2), 1 Hz (C3) 100Hz 
(C4) and 10kHz (C5). To obtain other 
frequencies you can add two more capaci-
tors to this circuit as the specified rotary 
switch has six positions. Room exists on 
the board for these additional components. 
In fact there is enough room for at least 
one other module should you wish to add 
to your Minilab facilities. 
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Fig. 6.13.  An astable multi-
vibrator based on the 555 timer 
i.c. 

NOTE: 
For 4.5V only, transfer lead from 
OV to 1-5V. 

Fig. 6.14. The layout and inter-
wiring for the circuit in Fig. 6.13. 
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55 

ADDITIONAL 
CAPACITOR 

You will need to obtain a 
4 7,/iF 6V  electrolytic  or 
tantalum capacitor to com-
plete the ASTABLE mod-
ule. We used a tantalum 
type in our module as can 
be seen in the photo and 
Fig.  6.16.  The  capacitor 
did not appear in LIST 2 in 
the October 1981 issue. 

Fig. 6.16. The layout of the 
components on the Verostrip 
for the ASTABLE module and 
wiring to the Minilab. This Vero-
strip has a matrix of 81 strips 
and 15 holes. 

184/12 

184.112 

OSCILLATOR 
OUTPUT 

TB111 

OSCILLATOR 
FREQUENCY 

Hz 

LEI 

ION TOFF I 

op B5 
I I 5V 
86 

5V 
C2  B8 
47pF  1 5V 

Fig. 6.15. The complete circuit diagram for the ASTABLE module to be fitted in the Minilab 
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Fig. 6.17. The ASTABLE module wired up for testing. 
Three sets of 6BA nuts bolts (25mm) and washers are 
needed to fix the terminal strip. 

Section of the Minilab front panel showing Astable 
controls and space for two future additions. 

Astable components mounted on one end of the 
Verostrip. 
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TEACH-IN 82 COMPONENTS IDENTIFIED 

YELLOW 

PURPLE 

ORANGE 

o•o47pF 
C280 
POLYESTER 

ELECTROLYTIC 

-I±-

—ye SUPPLY 

TRIGGER 

OUTPUT 

RESET 

COMPONENTS required for Experiments during Parts 7 to 12. 
Complete kits of these (LIST 3) may be obtained from the retailers 
listed on page 171. 

555 
TIMER LC. 

MULTI POSIT ION 
ROTARY SWITCH 
SR 6-WAY 
D.P 6-WAY SHOWN 
ERE 

4 

1 

8-PIN d.i.t. 

+Ve SUPPLY 

DISCHARGE 

THRESHOLD 

VOLTAGE 
CONT ROL 

Resistors 
Quantity  Vplue 

1  56 ohm 
1  82 ohm 
1  150 ohm 
1  220 ohm 
2  270 ohm 
8  390 ohm 
1  1 kilohm 
1  1.5 kilohm 
1  3-3 kilohm 
2  10 kilohm 
1  12 kilohm 
1  18 kilohm 
1  56 kilohm 
4  100 kilohm 
1  330 kilohm 
1  470 kilohm 
1  820 kilohm 
2  1 megohm 

All IW or IW carbon ±5% 
ance. 
Types prepared for p.c.b.s with 
short preformed  leads are  not 
suitable. 
All leads on components to be 
between 0-5 and 0.8mm diameter to 
fit specified breadboard (Verobloc). 

toler-

Potentiometer 
Quantity  Value 

1  100 ohm horizontal 
mounting sub-minia-
ture carbon preset. 

Must be suitable for mounting 
directly on 0.1 inch matrix bread-
board. 

Capacitors 
Quantity  Value 

1  6.8pF ceramic plate or 
disc. 

1  180pF silvered mica. 
2  4.7nF ceramic plate or 

disc. 
5  0-1 µF metallised polyes-

ter, Mullard C280, ITT 
PMT2R or similar. 

1 4-7µF  electrolytic  16V 
type preferred, radial 
or axial leads. Short 
lead types should not 
be supplied. 

All to be suitable for working at 12V. 
Very large types should not be 
obtained. 

Semiconductors 
Quantity  Type 

1  TIL38  infra-red  light 
emitting diode. 

2  ZTX300 silicon npn tran-
sistor. 

1  0A91 germanium diode. 
1  BZY88C5V1 5-1 V 400m W 

Zener diode. 
1  DL704 0-3 inch common 

cathode 7-segment dis-
play. Litronix, RS 586-
778 or other identical 
pin-out type. 

1  741 differential op-amp 
(8-pin d.i.I.). 

1  4511  CMOS  b.c.d./7-
segment decoder. 

Miscellaneous 
Quantity  Description 
2  Toggle Switch standard 

size s.p.s.t. (same as 
type obtained in LIST 
2). 

2  IC Sockets 
1 off 16-pin d.j.!. low 
profile type. 
1 off 14-pin d.i.l. wire 
wrap type. 

1  Ferrite Rod 8mm dia-
meter, 100mm long. 

1  Filament Lamp 6V 60mA 
wire ended type. 

20m  Miniature Stranded Wire 
p.v.c.  covered  10/ 
0-1mm preferred. 

4m  Enamelled Copper Wire 
28 s.w.g. 

QUESTION TIME 
6.1. A 4.7nF capacitor is wired in 

parallel with a 1000pF capacitor. 
What is their combined capac-
itance? 

6.2. Name some of the uses of 
capacitors. 

6.3. A 2.2,uF capacitor is charged 
from 3V to 4.5V. How much 
extra charge becomes stored 
in it? 

6.4. Here is a list of materials used 
as dielectrics, but there is one 
which should not be there. 
Which is the odd one out? 
List: polystyrene, aluminium 
oxide, mica, carbon, waxed 
paper, air. 

6.5. A 555 i.c. is connected as an 
astable (Fig. 6.13); R5-100k0, 
R6=47162, C2-100nF. What is 
the frequency of oscillation 
produced? 

The astable module is to be built at one 
end of the length of Verostrip with the 
amplifier module (described in Part 7) 
in the centre. Drill holes at each end to 
accept 4BA bolts. 
The third module (7-segment display) 

is to be constructed on a small piece of 
Veroboard. It will in fact be the piece 
given free with this issue; add it to your 
stock of Teach-In components for use 
later. 
Follow the layout of the components 

according to Fig. 6.16. Connection of 
flying leads to the board are made using 
Veropins, so the assembled board may now 
be screwed to the internal face of the 
Minilab rear panel. 
Fit the required switches and terminal 

strip to the Minilab Control Panel. The 
toggle switch at the top right hand corner 
and its reference is S5. The rotary switch 
fits between Cl and VR2 and its reference 
is S6. The terminal block sits below S5. 
Next make the interconnection between 

module strip and Minilab components. 
Finally replace the rear and control panels 
to complete the installation. 

TESTING THE MODULE 
To test the module for satisfactory opera-

tion, wire up according to Fig. 6.17. with 
S6 set to "0.1". Switch on at S5. Clicks 
should be heard from the loudspeaker 
at a rate of approximately one per 5 
seconds. Rotate S6 clockwise to hear 
clicks at a rate of one per half-second. 
The next two positions of S6 will cause a 
buzzing tone and a high pitched tone to be 
heard. If this occurs your module is 
functioning satisfactorily. Turn off at 
S5. 
The remaining two unconnected posi-

tions on the rotary switch may also pro-
duce high pitched tones even though there 
are no capacitors actually connected. There 
is stray (small value) capacitance between 
the leads to the switch which in effect 
is placed across ICI pin 6 and OV. The 
value may be low enough to produce an 
audible frequency output. 

To be continued 
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By Dave Barrington 

Catalogues Received 
One of the first of this year's mail order 

components catalogues to be received is 
the Ace Mailtronix 1982 edition. 
Although containing only 12 pages, they 

have been fairly selective and included 
most items that the constructor is likely 
to want. As they say in the catalogue 
"You will certainly not find every com-
ponent you seek in any catalogue", but 
they are prepared to try and find those 
special items on receipt of a sae. 
New additions include low leakage 

electrolytics, more cases and considerable 
expansion of the I.e.d, range to include 
rectangular, triangular and bargraph types. 
The switch range now includes keyboard 
switches and complete keyboards. 
For those readers who like to make 

their own printed circuit boards they 
stock a full range of Alfac etch resistant 
transfers. 
Copies of the Ace 1982 Mail Order 

catalogue are available from Ace Mail-
tronix Ltd.,  Dept EE, 3a Commercial 
Street, Batley, West Yorks WF17 5HJ, 
price 30n. 

New Address 
We have been informed that Tempus 

have moved premises and their new 
address is: Tempus, 38 Burleigh Street, 
Cambridge, CB1 1DG. 

CONSTRUCTIONAL PROJECTS 

Camera or Flashgun Trigger 
The only component problems likely to 

be encountered when building the Camera 
or Flashgun Trigger is the supply of the 
infra red emitter and detector devices. 
The only stockist we have been able to 

locate for the supply of both the TIL100 
and the TI L38 "matched" infra-red detec-
tor and emitter is Maplin Electronic Sup-
plies. These are listed as stock numbers 
YH7OM and YH71N. Some advertisers 
stock the TIL100 photodiode but do not 
seem to carry the TIL38 device. 

Guitar Tuner 
The tone generator integrated circuit 

used in the Guitar Tuner project could 
cause readers purchasing problems. This 
is the M083 i.c. and seems to be only 
available from Maplin. The miniature out-
put transformer is also stocked by them. 

Ice Warning 
The thermistor used in the original 

circuit for the Ice Warning was a THB11 
type. We have been unable to locate a 
source for this device and have sub-
stituted it with a suitable equivalent. 

This is the bead thermistor type GL16 
which has a typical resistance of 1 Meg-
ohm at 20°C. 
The GL16 thermistor should be stocked 

by numerous component suppliers, but if 
difficulties are experienced then it is avail-
able from Maplin as the G16; stock number 
WH23 A. 

Pocket Timer 
The silicon controlled switch type BR Y-

39 used in the Pocket Timer should be 
available from  most  suppliers.  It is 
certainly listed by Bi-Pak, Electrovalue, 
Watford and Rapid Electronics. 

Car Probe 
The only unusual component in the Car 

Probe is the b'-state Led. Although this 
is a fairly new device it seems to be 
stocked by several dealers. It is also 
available from RS Components suppliers 
and is listed as RS type 586-728. 
The housing for the prototype Car 

Probe was an old pocket penlight and was 
chosen for ease of mounting the bulb and 
probe tip. Any similar casing, such as an 
old torch of solder dispenser, would 
suffice. 

House Register 
We have been unable to find a supply of 

the red, green and white miniature push-
to-make release-to-break switches Si to 
S9. However, any one of the many minia-
ture push-button switches can be used 
and the bush-button capped with a 
coloured disc or "hat" for identification. 

TEACH-IN 82 KIT SUPPLIERS 

Supplier  LIST 1 I LIST 2 LIST 3 

Bi-Pak (p. 151) 
Electrovalue (p. 206) 
Greenweld (p. 148) 
I Magenta Electronics (p. 152) 
A. Marshall Ltd 
T. Powell (p. 208) 
T.K. Electronics (p. 146) 
Watford Electronics (p. 147) 

LISTS 1,2 & 3 

£15.65  £8-94 
£16.56  £6-32 
£18 50  £8•10 
£16 40  £9•34 
£17 00 £12.50 
£19 75 £10.50 
£15.52  £8 •62 
£18.08  £9•33 

NR 
£5•70 
£4.40 
£6-48 
NR 
£6.35 
£5-63 
NR 

NR 
£27 49 
£29 00 
£30 98 
NR 

£27 50 
£27 02 
NR 

All prices are inclusive of VAT, postage and packing.  NR = Not Received. 
For suppliers full address refer to page number following company name. 

MCI( PLUC & FAMILY... BY DOUG BAKER 

IT WAS NICE OF DADDY TO 
CONSTRUCT THE MODEL 
TRAIN CHUFFER FOR ME 
BUT WHAT I WANT TO ) 
KNOW IS . 

.. WHEN IS IT MY TURN; 
TO  PLAY WITH IT')  ) 

••••• 

\ 
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COMER 

Hot Air 
The sudden cold spells always show 

up the weaknesses in the internal combus-
tion engine, and I expect many readers 
have found themselves in the same 
position as I was two Sundays ago, with 
two cars and not a sign of life in either of 
them. I hate to say it, but what do we 
always suspect first, the electrics, and 
with good ieason. The spark is the 
weakest link in the chain. 
Now here's a tip for fellow motorists. 

Most of the trouble connected with non-
starting is due to damp in the distributor 
cap. There are one or two firms which 
sell  inexpensive  de-frosting  guns, 
designed to get ice off windows. 
If you experience the touble mentioned 

above, plug in your gun, push back the 
two spring clips holding the distributor 
cap, lift the cap clear of the rotor arm, 
squirt the hot air into the cap for about 
two minutes, and you're away. If you hold 
the cap over the gas as I used to, there is 
a danger of it melting. 

NEESE 
By PAUL YOUNG 

Graham Farish 
Glancing quickly through the pages of 

"Practical Wireless", I suddenly thought 
I was caught up in a time warp. There on 
page fifty was an advert of an h.f. choke 
covering the Medium and  Longwave 
band, price two shillings, and something 
called an "Ohmite" resistor, with the 
words underneath it "Better than wire-
wound", price one shilling and sixpence. 
Looking at the top of the page I realised 

it was part of an obituary notice for the 
late Graham Farish and the advert was a 
reproduction of one of his advertisements 
of 1932. His was a name in the com-
ponents market well known to the older 
generation. Later he went into model 
railways. 

Just a word 
What a difference a word can make! 

A customer recently wrote and asked me 
to quote him for a mains transformer 
giving an output of 12-0-12 volts because 

he wanted to make a battery charger. 
I wrote and asked what current he wanted 
to draw from it and back came the answer, 
4 amps. 
Naturally I assumed he wanted to 

charge up two 12 volt car batteries. Once 
more I had to write and say, that if this 
was his intention, he would need a trans-
former that gave 4 amps at an off load 
voltage of around 17-0-17 volts. 
When he replied he sent me the circuit, 

taken from one of the magazines. It was a 
circuit for a Battery Eliminator to replace 
a PP9Il 

Crystal Gazing 
In spite of the myriad of the most 

sophisticated electronic toys imagineable, 
the sales of them were greatly exceeded 
by a non-electronic toy, the infuriating 
Rubrik Cube. I was also pleased to note 
that we sold over five hundred of the 
humble crystal sets. It never fails to please 
the youngsters and is a good stepping 
stone to more serious projects. 
I do hope that many readers spotted 

the series of lectures by The Royal 
Institution on BBC Television. They are 
always first rate. This year the lecturer 
was Professor R. V. Jones, F.R.S., and he 
called his series "From Magna Carta to 
Micro-chips". 
Some of the facts he told us were 

astonishing, for example, did you know 
that  Wheatstone  (the  bridge  man) 
invented the mouth organ? The good 
Professor not only told us about it but 
produced one and proceeded to play it 
very competently. What an all rounderll 
Larry Adler had better look to his laurels! 

BOOK REVIEWS 
PUBLIC ADDRESS HANDBOOK (2nd edition) 
Author Vivian Capel 
Price £.95 
Size 220  140mm, 238 pages 
Publisher Keith Dickson Publishing Ltd 

ISBN 0 907266 02 9 

FIOR anyone involved with public address amplification, 
this book is a must. Written in an easy to understand 

style it is full of good practical information much of it 
only obtained after years of experience in the trade. It 
ranges from basic principles through microphones and 
amplifier systems, indoor and outdoor installations, prac-
tical problems, testing and fault finding, and special 
equipment. And to finish, a section on practical installa-
tions with worked examples. 
A few basic circuits are described but the book mainly 

concentrates on the practical aspects of public address 
installations, for example, the correct type of microphone 
and/or polar diagram required for a particular installa-
tion, and loudspeakers, and their location avoiding feed-
back. Examples of actual systems for from about 100 
people up to a stadium of 15,000 with requirements for 
speeches, interviews, forums as well as community singing 
led by taped music are given. A section on the legal 
aspects is also included. 
The section on loudspeakers covers the 100 line system 

in detail with sections on matching, phasing, power 
tapering, frequency tapering and weatherproofing. 

E.A.R. 

PRACTICAL OSCILLOSCOPE HANDBOOK 
(Second edition) 
Authors  Howard Bierman, Paul Bierman and 

Rufus Drew. 
Price  £.7.00 
Size  320 • 150mm, 170 pages 
Publisher  John Wiley & Son Ltd 
ISBN  0 8104 0851 1 

THIS book should prove to be an ideal companion for all 
I users of oscilloscopes. It covers the subject from first 
principles and the operation of the various types of con-
trols found on modern scopes right through to the more 
advanced type of measurement. Only the minimum of 
calculation and theory are given where these are relevant 
to the practical use being described. The whole aspect of 
this book is on the practical and the drawings given are 
among the clearest this reviewer has seen for some time. 

The many drawings show not only the method of con-
necting the oscilloscope up into practical circuits but also 
the types of waveform to expect. Typical control settings 
are also given for many of the measurements shown. In 
the section on audio measurements for example, there are 
no less than fourteen examples of square waves obtained 
during the testing of an amplifier showing the effects of 
poor frequency response, phase shift, and miscellaneous 
effects. Receiver alignment curves are also shown for both 
TV (American system) and radio and there are diagrams 
showing how to check transmitter modulation. 

Written in plain English this book will enable the reader 
to understand not only how oscilloscopes work but how to 
put them to practical use. Anyone contemplating building 
or buying as well as using an oscilloscope should have 
a copy. Highly recommended.  E.A.R. 
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EtECeifidallICS 

APRIL FEATURES 
4 Security Problem? 
Perhaps we have the 
answer with this 

MAGNETIC LOCH 
Mains powered circuit incorporating four 
Hall Effect semiconductor devices; these 
can be activated only by a special magnetic 
key. Virtually impossible to "crack". The 
lock that doesn't betray its presence. 
Ideal for hidden compartments. 

Music on Whee/s 
In-um 

POWER SUPPLY 
Provides 6, 7 or 9V d.c. from 12V car 
battery at a turn of a switch. Ideal for 
powering portable cassette recorders, 
torches, battery shavers and radios. 

APRIL 1982 ISSUE—ON SALE 
FRIDAY, MARCH 19 

Cood Measure 
CAPACITAIKE & 
FREQUENCY METER 

Handy dual-purpose instrument for the 
constructor. Range: Capacitance 400pF 
to 10/4F; Frequency 50Hz-1MHz. Uses 
calculator type digital display. 

More Memory 
IIM 2H RAM PACK 

Increase the data storage capacity of your 
ZX81 Personal Computer to 3Kbytes by 
plugging in this inexpensive, easy to con-
struct module. Resides inside a cassette 
tape case. 
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BY A.P. DONLEA 

GUITAR TUNER 
Fon all those guitar owners who do 
not possess a piano, organ or the 

innate ability to help in the tuning of 
it, this instrument will be of use. All 
six notes of the guitar strings are re-
produced by the circuit described in 
this project. 
No precision calibration or tuning 

is necessary, though it can be tuned 
to  another  instrument  if thzs  is 
desired. 

CIRCUIT DESCRIPTION 
The full circuit diagram is shown 

in Fig. 1. The heart of the instrument 
is IC2, an M083. This i.c. divides an 
input signal into thirteen different 
frequencies representing all the notes 
in an octave from c to C. 
The six notes of the guitar s:rings 

are  as  follows:  E  (82.51.12); 
(110.0Hz); Er (146•7Hz); G (195 -9Hz); 
B (247.0Hz); E (329.8Hz). The nominal 
frequencies of the notes are shown in 

brackets. As this range of frequencies 
spans two octaves, further frequency 
division of the output frequencies 
from IC2 must be done. 

Dividing the frequency of a note by 
two, causes a drop in pitch of one 
octave.  So,  for  example,  as the 
highest e string is two octaves above 
the lowest E string, it has a frequency 
four times greater. It will be seen 
from Fig. 2 that a nominal clock 
frequency of I24994•2Hz is needed 
to produce the required output fre-
quencies. 

CLOCK OSCILLATOR 
This clock frequency is generated 

by IC1a, b, and c, three quarters of 
a cmos quad 2-input NAND gate, the 
4011. These three NAND gates are con-
nected together as an oscillator, the 
frequency of which can be adjusted 
by VIII. This potentiometer, along 

with RI and Cl, form the timing com-
ponents of the oscillator. The signal 
is fed into the clock input of IC2, 
pin 2. 
From pin 7 of IC2 comes TOP e, 

which on depressing S6, is fed to the 
audio amplifier section. Notes is, c, 
and o come from pins 14, 10 and 5 
respectively by pressing Si, S2 and 
S3. However, as these three notes lie 
in the octave below TOP e, it is neces-
sary to divide the frequencies by two. 
This is done with IC3b, half a cmos 

4013 dual D type flip-flop. By connect-
ing the Q output to the D input, that 
is connecting pin 5 to pin 2, the flip-
flop will divide, by two. 
Notes A and Borrom E are obtained 

from pins 12 and 7 respectively. How-
ever, these lie in the octave below 
that of notes B, G and D,  and two 
octaves below roP e, and hence must 
be divided by four. This is achieved 
by passing the signal through and 
additional flip-flop, IC3a, also con-
nected as a divide-by-two. 

COMPONENTS 
See 

Resistors 
R1, 2, 3 18kfl (3 off)  a 
R4, 5  68kf1 (2 off) 
R6  2.7kf) 
All I W carbon +5% 

page 171 
Capacitors 
Cl  270p F ±2% polystrene 
C2,3,5  680pF polystyrene (3 off) 
C4  0-022µF polyester 

Semiconductors 
ICI  4011 CMOS quad 2-input 

N AND gate 
IC2  M083 MOS tone generator 
IC3  4013 CMOS dual D-type 

flip-flop 
TR1  BC109 silicon npn 

Switches 
S1-6 push-to-make non-latching 

(6 off) 
Si  s.p.s.t. miniature toggle 

Miscellaneous 
B1  9V P P3 battery 
LS1  miniature 4f1 speaker, 57mm 

dia 
Ti  miniature output transfor-

mer, 1.2kfl primary, 3-20 
secondary 

VR1  15kfl miniature vertical pre-
set (see text) 

Stripboard: 0-1n matrix, 25 strips 
x 33 holes; case, 120 x 80 x 
35mm (Vero type 202-21390D); 
16 pin d.i.l. holder; 14 pin d.i.l. 
holder (2 off); p.v.c. sleeved 7/0.2 
equipment wire; battery clip; 
Veropins (12 off); epoxy resin 
adhesive;  mounting  hardware 
(M2.5 or 66A); tinned copper 
wire (for links). 
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CLOCK OSCILLATOR  * SEE TEXT 

TONE GENERATOR 

vp, F2 

IC2 
How  F 

F1 

IC1b  !etc 

IC1 don 

10 

680p' 

.170pF 

481* 
/SAD   
[fIREOuEL4C2d 

DIVIDE-BY-TWO 

ICI PIN 14 
IC3 PIN 14 

DIVIDE-BY-TWO  T  AUDIO AMPLIFIER 

CO 
CI 

IC3b  o•ozzrk-
83 
umn 

IC3 4013 

Fig. 1. Circuit diagram 
of the Guitar Tuner, 
the function of each 
section of the circuit 
clearly labelled. 

C2, C3, R2 and R3 are included to  IC2 and the Q output, pin 13, of IC3. 
fulfil the output loading requirements  The signals are then fed into pins 5 
of IC2 and R3 also acts as a buffer be-  and 6 of NAND gate ICld as shown. C4 
tween output pins 14, 10 and 5 of  prevents any unwanted d.c bias from 

Fig. 2. Block dia-
gram of the Guitar 
Tuner  showing 
how the six notes 
are generated from 
a single clock fre-
quency. 

CLOCK OSCILLATOR 
124994.2Hz 

TONE GENERATOR 

— )14+ 379 

E A  D  G B  E 

.1. 284 

 114.i: 426 

+ 319 

÷ 253 

RS 
681,0 

86 2.71,n 

TR1 
BCIOB 

IS; 
412 

ON/OFF 

+T 
BI 

keeping the output of ICld (pin 
4) at zero, and thus preventing the 
passage of signals from pin 6. This 
would occur if the output of IC3b was 
in a low state. TR1 is an amplifier 
driving the speaker via the miniature 
transformer, T1. 
Although IC2 is specified to run off 

of 10 to 12 volts, the most convenient 
power source is a 9 volt PP3 battery, 
and the i.c. functions well at this 
voltage. S7 is the main ON/OFF switch. 

 lux 

+2 

BOTTOM E 

82.5Hz 

110Hz 

: 2  

146.2Hz 

E 
195.9Hz 

247 Hz 

329.8Hz 
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starts here 

CIRCUIT BOARD 
The original prototype circuit board 

was built on Vero V-Q board but due 
to the ready availability and simpli-
city of use of standard stripboard, we 
have transferred the layout to Olin 
matrix Veroboard, 25 strips by 33 
holes (shown in Fig. 3). The design 
requires the use of quite a large num-
ber of track breaks. 38 in all, and 
these must be positioned with great 
care. 
Proceed to assemble the compo-

nents  onto  the  board,  using  i.c. 
holders for all i.c.s, especially IC2 
which is quite an expensive device. 
None of the capacitors are polarity 
concious but the orientation of TR1 
and miniature output transformer, Ti 
must be observed. 
22 wire links are required and the 

longer ones, spanning say four holes 
or more, should be sleeved or made 
from insulated wire to prevent them 
flexing and shorting out against one 
another. Finally all connections from 
the board to the switches etc, should 
be made to Veropins as the con-
tinuous flexing of these wires which 
inevitably occurs during construction 
often leads to wires breaking, and 
repairs are easier to effect when pins 
are used. 

CASE 
The unit is built into a plastic 

moulded box, approximately 120 x 80 
x 35mm with a removeable lid. 
All seven switches are mounted 

into the base of the case as shown in 
Fig. 4. Si to 6, the push-button 
switches, are equally spaced along 
one side of the case, fixed into 7.4mm 
diameter holes (for the switches we 
used, yours may be different) and S7 
the ON/OFF toggle switch is mounted 
in a 6.4mm diameter hole in the 
position shown. 
The speaker is glued into position 

in the base with epoxy resin adhesive, 
after first drilling a pattern of holes 
beneath it to form a "grille" (see 
photo). 
The circuit board is secured to the 

lid of the case with two M2.5 (or 
6BA) screws  approximately  13mm 
long. To space the board away from 
the lid, two extra nuts, one on each 
screw, should be screwed on first. 
When positioning the board on the 

lid, bear in mind the relative position 
of TI, the highest component, and 

Fig. 4. Wiring and 
component  lay-
out details for the 
final assembly. 

SS 
'BOTTOM El 

SI SI  56 

hOP E 

the magnet of L.S1 and ensure they 
do not foul each other. It is best to do 
this before glueing down the speaker. 
The battery is held in place with 

a double sided sticky tab or alterna-
tively by using foam rubber "sponge" 
to fill the space. 

FINAL ASSEMBLY 
Wire the board to the case mounted 

components with the 7/0.2 p.v.c. 
sleeved wire as shown in Fig. 4. Wire 
numbers refer to a strip/hole refer-
ence from Fig. 3, the stripboard lay-
out diagram. 
Having completed this assembly 

stage, it is a good idea to mark 
switches S5, 4, 3, 2, 1 and 6 with E, A, 
D, G, B, and e respectively, using dry 
print  "rub-down"  transfers.  The 
words  BOTTOM  and  TOP,  used  to 
differentiate between the two E'S were 
not thought necessary, since pressing 
the buttons will immediately deter-
mine this! 

USING THE TUNER 
As previously discussed, ICI will 

divide the input frequency into all 
the notes of an octave, irrespective of 
the input frequency. So, if for ex-
able, the frequency of TOP E is not 
exactly 329-8Hz then this is not too 
critical, since the other frequencies 
will still be in the correct ratio rela-
tive to each other to enable the guitar 
to be tuned. However, adjusting VR1 
will alter the oscillator frequency and 
enable the instrument to be cali-
brated against another instrument, 
for example, a piano. However, if no 
calibration source is available, replac-
ing VR1 with a 12 kilohm resistor 
will give  approximately the  right 
pitch for the notes. If doing this, this 
resistor along with RI should be 
± 2 per cent types. 
Finally, do not sound two notes at 

the same time, since, if for example, 
Si and S2 were pressed, the output of 

a would be feeding directly into that 
of G. 

ALTERNATIVE CALIBRATION 
In the event of no musical instru-

ment or trained ear being available to 
the constructor, and he still wishes to 
set the tuner to a reasonably accurate 
standard, an alternative method of 
calibration is to use a test transmis-
sion tone from a television set. 
During test card transmissions on 

BI3C2, a 440Hz signal (middle A) iS 
broadcast for a period of four minutes 
on the hour. Although the BBC can-
not guarantee this signal to be abso-
lutely accurate, it will be sufficiently 
close to middle A for our purpose. 
However as the A string on the 

guitar is at 110Hz, that is two octaves 
below the transmission signal, on our 
tuner we  must  take  the  output 
directly from pin 12 of IC2 into the 
audio amplifier section, thus by-pass-
ing the two divide-by-two stages, IC3a 
and b. 
To achieve this, a temporary link 

must be made between pin 11 of IC3a 
and pin 6 of ICld (point X, ref M15 
and point Y, ref T12 respectively on 
Fig. 3) resulting in a 440Hz output 
from the speaker when S4 is pressed. 
Now the clock oscillator can be 

tuned by adjusting VR1 until the out-
put signal matches the test transmis-
sion signal. All other notes will auto-
matically be in tune. Remove the link 
on completion. 

TONE GENERATOR CHIP 
It may be apparent to the construc-

tor that the full potential of the 
M083 has not been exploited in this 
project. In fact it could be adapted to 
give the appropriate pitches for any 
instrument which requires tuning. So 
with the aid of Fig. 5, a brief data 
sheet, the constructor should be able 
to modify the circuit to suit his own 
needs and musical instruments.  rt 
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Front panel 
lettering and speaker "grille". 

i- 8781 I- 235 , (-253' (- 2613) (-284) (-301) (-319) (-338) 

A# A  64  G  F 

On  0  D*  E  F 
+V4  INPUT  OV  (+451) (+4261 (+402) (+32% 1+3 W 

Fig. 5. Pin function diagram of the M083 tone 
generator i.c. 
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View of the unit with lid removed showing 
interwiring. Note that the prototype is 
built on Vero V-0 board and therefore 
differs from the layout shown in Fig. 3. 

Fig. 3. Stripboard lay-
out of the Tuner with 
the track view (top) 
showing all the neces-
sary breaks. 

£15.50 
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10E WARNING for CARS 
T HIS article describes how to use a 
I thermistor as a transducer in a 
circuit which repeatedly flashes a lamp 
when the temperature of the thermis-
tor has fallen to a preset temperature 
—in this case 0 degrees Celsius. Thus 
the circuit can be used to warn the 
driver of a car that icy roads are 
likely. 
The thermistor is a glass-encapsu-

lated negative-temperature-coefficient 
(n.t.c.) bead type. Its small size en-
ables it to respond rapidly to tempera-
ture changes. Note that an n.t.c. 
thermistor has an electrical resistance 
which increases with temperature fall. 

THE CIRCUIT 
The complete circuit diagram of the 

alarm is shown in Fig. I. The design 
shown is powered by a 12V car bat-
tery, although should the circuit be 
used for other applications a 9V bat-
tery could be used. 

FREE 
Stripboard 

Project 

The circuit consists of two distinct 
parts:  (1)  a temperature-sensitive 
Wheatstone bridge, the output from 
which is sensed by the op-amp acting 
as a differential amplifier and (2) a 
two-transistor oscillator which flashes 
the 1.e.d. when the thermistor reaches 
a predetermined temperature. 

WHEATSTONE BRIDGE 
The Wheatstone bridge consists of 

resistors RI and R2 which set the 
voltage at the inverting terminal of 
the op-amp, ICI, at about 8V with 
respect to the negative line (for a 12V 
supply). The preset resistor VR1 and 
the thermistor RTH1 form the other 
arms of the bridge. 
Since the thermistor is an n.t.c. type, 

as its temperature falls its resistance 
increases, and the voltage at pin 3 
rises. When this voltage just exceeds 
that at pin 2, the voltage at the output 
of the op-amp goes from near-zero to 

Fig. 1. The circuit diagram of the Ice Warning alarm. 

OSCILLATOR WHEATSTONE BRIDGE 

SI 

CAR 
BATTERY 

near  +12V.  The  temperature  at 
which the output goes sharply positive 
can be selected by adjustment of the 
preset resistor VR1. 
The high voltage at the output of 

the op-amp switches on the oscillator 
by coupling the "high" voltage to the 
base of TR1 through R3. The capa-
citor Cl provides the positive feed-
back which is necessary to maintain 
the low-frequency oscillations. 
TR2 has the 1.e.d. in its collector 

circuit with series resistor R5 which 
limits the current passing through the 
1.e.d. to a safe value. 
The frequency of the flashes of the 

1.e.d. are determined partly by its 
own resistance and Cl value. 
Transistors TRI and TR2 should be 

a complementary pair if the circuit is 
to  work  satisfactorily.  The  pairs 
2N2926/2N3702 and BC182L/BC212L 
are suggested alternatives to the types 
specified in the component list . 

COMPONENT ASSEMBLY 
All the components, except battery, 

switch and led., can be mounted on a 
piece of 0-1 inch stripboard size 10 
strips by 24 holes as shown in Fig. 2. 
Make the necessary breaks on the 

underside of the stripboard as shown 
in Fig. 2. Use a spot face cutter or a 
small (3mm) drill bit. Position and 
solder the components to the topside 
of the board leaving the semiconduc-
tors  until  last.  Attach  sufficient 

COMPONENTS 
Resistors 
R1  1004-1 
R2 220kfl 
R3 1N4f1 
R4 100kf2 
R5 4700 
R6 47n 
All IW+ 5% carbon 

Capacitor 
Cl  10µF elect. 15), 

See 

Talic 
page 171 

Semiconductors 
IC1  741 Op. amp 8-pin d.j.!. 
TR1  ZTX300,  2N2926,  or 

BC182L silicon npn 
TR2  ZTX500, 2N3702 or  See 

BC212L Silicon pnp thxt 
D1  TIL220 red light emitting 

diode 
RTH1  G L16  glass  bead 

thermistor 

Miscellaneous 
Si s.p.s.t. switch or car ignition 

switch 
Stripboard 0.1 inch matrix, 10 
strips  x 24 holes; insulated 
stranded connecting wire; suit-
able small plastic case, approx. 
75 x 30 x 30mm—Verobox type 
202-2102K or similar; 6-way (2A 
screw) terminal strip. 

Approx. cost L'4•50 Guidance only 

178 Everyday Electronics, March 1982 



C be 

000 

PIN VIEW 
1111,2 

Fig. 2. The layout of the 
components on the strip-
board and the breaks to 
be made along the copper 
strips on the underside. 
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lengths of flying leads to the board to 
reach the screw terminal block fitted 
on the outside of the case. The wire 
feed hole on the case should be fitted 
with a rubber grommet for protec-
tion. The board may be held in place 
in the case by wrapping it in foam 
sponge  after calibration. This will 
dampen any vibration resulting from 
the running of the car. Wire up the 
switch and terminal block to the 
board and then calibrate as instructed 
below. 

CALIBRATION 
Before fixing the unit to the car, it 

must be set to respond to an air 
temperature of 0 degree Celsius. 

Crush some ice in a container until 
it is "slush". Ensure that the ice is 
melting, for then it is at 0 degree 
Celsius (the ice point) but check the 
temperature with a thermometer if 
you have one available. Immerse the 
thermistor in the melting ice and ad-
just the preset resistor until the 1.e.d. 
just begins flashing. Take the thermis-
tor out of the iced water and as it 
warms up the 1.e.d. will cease to flash. 

THERMISTOR POSITION 
The thermistor must be sited in a 

position where it cannot receive heat 
from the engine. It must be close to 
the ground since the conditions for 
ground frost, giving icy patches on 
roads, cannot be predicted a few feet 
above the ground. 
The thermistor must also be pro-

tected  from  contact  with  water 
splashes and rain, for the cooling pro-
duced by water evaporating from the 
thermistor will cause it to fall to a 
temperature below the true air tem-
perature. A good position for the ther-
mistor  may  be  behind  the  front 
bumper although the best position will 
be determined by the type of car it is 
to be used with. 
Having decided on the best position 

for the thermistor, you will need to 
estimate the length of flex required 
between the thermistor and the cir-
cuit. Care should be exercised in sol-
dering the flex to the thermistor since 
the soldered joints should be insu-
lated with sleeving to prevent them 
coming into contact with water or the 
car body; heat-shrinkable sleeving is 
ideal for this purpose. 

The thermistor should then be glued 
into the end of a short length of 
plastic tubing so that although air can 
circulate round it, it is protected from 
water splashes. 
Any small plastics box may be used 

to house the circuit board which can 
then be mounted unobtrusively be-
hind the dashboard of the car, in the 
glove compartment or even fitted to 
the parcel shelf using double sided 
foam pads. Choose a position on the 
dashboard where it is easy to see the 
flashing 1.e.d.. Drill a hole to take the 
1.e.d. so that it can be fixed by push-
ing it into its plastic fixing clip. If 
this is unacceptable, the 1.e.d. may be 
attached directly to the terminal strip 
and the assembly positioned in easy 
view of the driver. 

IN USE 
In use it is interesting to note, as 

one drives along during a frosty even-
ing, the indication given by the de-
vice. The likely conditions for ice to 
form on the roads is clearly indicated 
—under  trees  or  other  sheltered 
places, in hollows where cold air 
collects and even a change from 
cloudy to clear sky.  1=1 
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INTRODUCTION TO   

PART 11 BY J.CROWTHER 

APPLICATION OF LOGIC TECHNIQUES 
(3) The Half Adder 
The purpose of a Half Adder is to add together two binary 

digits of a binary number. 
Suppose we call the two binary digits to be added A and B, 

the Truth Table will be: 

A Sum  Carry 

0 
1 
1 
0 

0 
0 
0 
1 

From the Truth Table it can be seen that the module must 
have two outputs, a sum which goes into the register, and a 
carry which is passed on to the next column. 
We only require a carry if A and B are I. the Boolean Equation 

for this is: 
AB -- S 
This is given by an AND gate as shown in Fig. 11.1. 
If we take the case where the sum - I, the Boolean Equation 

for the sum output becomes: 
AB + All = S 
in Boolean Algebra we can add any Identity which is equal 

to 0, to an equation without altering its value. 
Add AA and Bilto the above equation and we get: 
AA + AB + BR + AB = S 
A (A + B) +71(A + B) = S 
(A + B) (A + B) = S 
AB (A  B)  S 
This represents an AND gate fed with (A  B) and AB as 

shown in Fig. 11.2. 
(A  B) is obtained from an OR gate. 
It will be noticed that All is the inverse of the carry, and can 

be obtained by passing the carry through a NOT gate, so the 
complete module for the half adder becomes as seen in 
Fig. 11.3. 

(4) The Full Adder 
Since the half adder has no provision for a carry from a 

previous stage it can only add the first column of a binary 
number where there is no carry from a previous stage. To add 

any other column except the first we must use a Full Adder. 
This consists of two half adders; the first adds the two binary 
digits and the second adds the carry from the previous stage 
to the sum from the first half adder. This arrangement would 
give two carries, one from each half adder, but there can only 
be a carry if the two inputs are 1, in which case there would 
be no sum, therefore there can only be a carry from the first 
or second stage but not from both. Because of this we can pass 
the two carries through an OR gate, and so obtain one carry 
as shown in Fig. 11.4. 

AB=CARRY ARA+a).sum 

Fig. 11.1. Producing a "carry"  Fig. 11.2. Deriving the "sum" 
in binary addition of A and B.  in binary addition of A and B. 

AB = CARRY 

ABIAi-B). SUM 

Fig. 11.3. Complete logic module for a half-adder. 

CARRY FROM PREVIOUS STAGE 

FIRST 
It ADDER 

SECOND 
1,2 ADDER 2 nd CARRY 

Fig. 11.4. Logic module of a full-adder. 

SUM 

CARRY 

OTHER GATES FROM NAND GATES 
(1) The NOT gate 
Suppose the two inputs of a NAND gate were strapped 

together. Both inputs would be fed with A. and the output S 
would be given by: 

AA = S 
Since AA = A (Boolean Identity I ) we get 

AA  A = S 
This is the equation for a NOT gate. Therefore we can make 

a NOT by strapping the inputs of a NAND gate together as 
shown in Fig. 11.5. 
A NOT gate may also be made from a 2-input NAND gate 

by strapping one input to logic I. 

(2) The OR gate 
Suppose we fed ,4 and B into a NAND gate, the output S 

would be given by • 
AB  S 
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Fig. 11.6. An OR gate using NAND gates. 

Fig. 11.5. A NOT gate using  Fig. 11.7. An AND gate using 
a NAND gate.  NAND gates. 

Fig. 11.8. A NOR gate using NAND gates. 

Fig. 11.10. An AND gate using NOR gates. 

A 

LOGIC 0 

D. A+Oz A 

Fig. 11.9.  A NOT gate using 
N OR gate. 

Fig. 11.11. A n OR gate using 

NOR gates. 

Fig. 11.12. A NAND gate using NOR gates. 

If we now apply Demorgan's theorem to this equation we get: 
-  AU= 7 +  A .4 B - (A OR B) 

/land B can be obtained by passing A and B each through a 
NOT gate, and using NAND gates to form NOT gates we obtain 
the logic module shown in Fig. 11.6. 

(3) The AND gate 
NAND means NOT AND, that is, the inverse of AND. Therefore 

it follows that AND is the inverse of NAND. SO an AND gate is a 
NAND gate followed by a NOT gate. If we use a NAND gate for 
NOT gate we arrive at the logic module shown in Fig. 11.7. 

(4) The NOR gate 
The NOR gate is the inverse of the oa gate, so if we pass 

the output of an OR gate through a NOT gate we get a NOR 
gate. By combining the OR gate in Fig. 11.6 with the NOT 
gate in Fig. 11.5 we get the arrangement shown in Fig. 11.8. 

OTHER GATES FROM NOR GATES 
(1) The NOT gate 
Consider the NOR Truth Table shown below left. 

A B S 

0  0  1 
0  1  0 
1  0  0 
1  1  0 

Suppose that the B 
input was permanently 
connected to logic 0, 
then lines 2 and 4 in the 
truth table left would 
not exist. The truth 
table thus becomes: 

A  B  S 

0 
1  0  0 

0 1 

It can be seen now that if A is 0, S is 1, and if A is I, S is 0. 
So it is inverting A and acting as a NOT gate. Therefore a 
NOR gate connected as in Fig. 11.9 will act as a NOT gate. 
A NOR gate with both inputs strapped together will also 

act as a NOT gate, see lines I and 4 in the NOR Truth Table 
above. 

(2) The AND gate 
Suppose we fed X and If into a NOR gate, the output would 

be given by: 
A+ H= S 

If we apply Deirnorga_p's theorem to this equation we get: 
-f-  A1F= AB = (A AND B) 

A and B can be obtained by passing A and B each through a 
NOT gate, and using NOR gates as NOT gates we obtain the 
logic module shown in Fig. 11.10. 

(3) The OR gate 
NOR means NOT OR, that is, the inverse of OR. Therefore 

it follows that OR is the inverse of NOR, SO an OR gate is a 
NOR gate followed by a NOT gate. If the latter is constructed 
using NOR gates, we obtain the logic module shown in 
Fig. 11.1 I. 

(4) The NAND gate 
The NAND gate is the inverse of the AND gate so if we pass 

the output of an AND gate through a NOT gate, we get a 
NAND gate. By combining the AND gate of Fig. 11.10, with 
the NOT gate of Fig. 11.9, we get a NAND gate using NOR gates 
only. See Fig. 11.12. 
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Everyday News 
THE AGE OF THE TRAIN 

British Rail takes on the airlines with a less than 44 hours travelling 

BR "zooms into the 80's" with the APT (their words not ours) 
* Speeds in excess of 125mph cut journey time 
by 15 to 20 per cent 

* Glasgow to London in 4 hours 15 minutes. 
Amid all the ballyhoo about locked tilt mechanisms, 

"sea sickness" from sway and sensor malfunctions due 
to extreme cold, it must be remembered that the new 
APT high-speed tilting train, which covered the Glas-
gow to London run in 4 hours 14 minutes (including 
stops at Motherwell and Preston), is still a pre-produc-
tion prototype built to evaluate the new design. 
The Advanced Passenger Train is a high-perform-

ance, electric powered train with tilting coaches for 
passenger comfort when the train traverses curves at 
speed. First conceived in 1969, it was designed by BR 
engineers and built by British Rail Engineering Ltd 
to operate at speeds up to 125mph and more on 
existing tracks and within the present system. 

Why APT? 
Nearly 50 per cent of the 

major rail  network  is on 
curves  so  average  speeds 
and  point-to-point  journey 
times are primarily governed 
by permanent speed restric-
tions at these points. 
To  enable  conventional 

trains to go round curves 

faster tracks are canted, the 
outer rail raised above the 
level of the inner. Even with 
this arrangement only com-
paratively  low  speeds  are 
possible. 
Instead of the costly exer-

cise of straightening out the 
most  severe  curves,  BR's 
answer is the APT. 

The prototype 4000hp Power Car contains most of the monitoring 
equipment, power equipment and braking and tilt sensing equipment. 
It is hoped to fit this into a driving power car including the driving cab. 

Hot Camera 
An experimental solid state infra red camera that 

detects small variations in heat and creates recogniz-
able television pictures of warm objects in a room 
totally dark to the human eye was demonstrated by 
RCA researchers recently. 
During the demonstration, the camera was able to 

discriminate  veins in  a human  hand  and  detect 
residual thermal prints on objects that had been 
touched by a hand for a second or less. 
The heart of the camera is a high performance imager, 

about the size of a "dime" or half-pence, containing 
over 8,000 infra red sensitive elements. While picture 
quality is less than commercial TV standards, present 
progress indicates that the technology has the poten-
tial for full-television resolution. 

time from London to Scotland 

How It Works 
Using  an  entirely  new 

suspension design it allows 
the train to take curves 20 
to 40 per cent faster than 
conventional  rolling  stock. 
Tilting the coach bodies by 
as much as 9 degrees pas-
senger comfort is maintained. 
Also,  test  running  had 

The APT instrument 
and control panel lay-
out of the driving cab. 
Surprisingly, no tilt 
angle dial or Indicator 
could be seen. 

The APT taking a 
curve at high speed. 

shown  that  a tilt  failure 
would be rare, it was decided 
to fit a device to lock a 
coach in the upright position 
in the event of a failure. 
BR would not divulge all 

the technical details, but we 
understand  that  electronic 
monitoring  of the  various 
systems is used extensively. 
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from the World of Electronics 

-ANALYSIS 
ON THE RECORD 

When, one hundred and five years ago, Thomas Alva Edison 
made the first ever recording of sound he could hardly have 
foreseen what was to follow. His crude but highly original 
tin-foil phonograph signalled the start of a whole new industry 
although some fifty years were to elapse before sound record-
ing and reproduction started to approach the levels of 
realism and fidelity now taken for granted. 
For the real enthusiast, however, the search for perfection 

continues in pickups, turntables, amplifiers and speakers. 
Who a few years ago would have imagined that the domestic 
user would be offered a player unit in which the record is 
firmly attached to the turntable by suction, or another in 
which a turntable weighing 20 kg runs on a cushion of air 
supplied from an external pump; Or that keen types could be 
found willing to fork out £10,000 for a pair of speakers? 
The hi-fl industry is awash with gadgets and gimmicks. One 

of the latest is digital time-lag to give the illusion of altering 
the size of your living room to suit the sound, from an inti-
mate night club to a full-sized auditorium. 
It is surprising that the classical disc record has lasted so 

long with its spiral groove impressed with an anlogue record-
ing track mechanically in contact with the pickup stylus. 
Much of the technology has been devoted to overcoming the 
inherent problems in such a system. 
Digital recording on compact discs will dispense with the 

delicate mechanical intricacies of conventional pickups and 
the heavy engineering of turntables, both very expensive. 
By using laser scanning of stored digital codes on a sealed 
disc there is no physical contact and therefore no wear on the 
record or laser "pick-up", no rumbles or crackles and an hour 
of hi-fi can be packed into a disc smaller than today's single. 
Should we therefore pause before buying "old-fashioned" 

records, turntables and pickups and wait, perhaps for only a 
year or so, for digital discs and laser scanning? Not really, 
says the hi-fl industry. Analogue systems, they say, are still 
being improved and the weakest link now in the hi-fl chain 
is the speaker which digital technology can not alter. 

Brian G. Peck 

RADIO SURVEY 
The British National Oil 

Corporation is conducting a 
survey of microwave radio 
reception over the North Sea 
with a view to pinpointing 
periodic  deterioration  of 
signals. 
A Microdata M1600L port-

able data logger is being 
installed on a drilling plat-
form in the Beatrice oil field. 
It will automatically record 
field strength, date, time of 
day and other relevant in-
formation  for  subsequent 
computer analysis on-shore. 
Nearly all oil platforms in 

the North Sea depend for 
telecommunication either on 
line-of-sight microwave links 
or tropospheric scatter links 
for  contact  beyond  the 
horizon. 

The BBC has produced its 
first Digital SECAM to PAL 
transcoder, using the CCIR 
recommended digital samp-
ling standard. 

Tandy  Corporation 
(Branch) UK have announced 
the signing  of  the  world 
famous science writer Isaac 
Asimov for extensive adver-
tising and product promo-
tion. 

WIN £1000 
British  Telecom's Prestel 

world  viewdata  service  is 
offering a £1,000 prize to the 
designer of the best Prestel 
adaptor  for  the  Sinclair 
ZX81 personal computer. 
The prize will be awarded 

to the adaptor which best 
combines low price, elegant 
design and practical robust-
ness.  The  working  design 
submitted must be capable 
of being modified to receive 
approval for attachment to 
the telephone network. 
Closing date is March 14 

and details, specification and 
entry  forms  are  available 
from Prestel Headquarters, 
Telephone  House,  Temple 
Avenue, London EC4 OHL. 

British Telecom's suggestions box led to a £6,000 
award divided between David Atkins and Tim Walker 
for their idea of an automatic scanner for testing 
electronic telephone exchanges. 
It does the work in a single night which formerly 

occupied a skilled engineer for a week. Known as 
WAM —the Walker Atkins Multitester—it is now being 
used at exchanges throughout the UK. 

BETTER VHF RADIO RECEPTION IN SOUTH-EAST 
Vertical Polarised Transmissions give improved VHF service for motorists and users of portables. 

THREE new high power VHF transmitters came operational 
at Wrotham, Kent, early last December. The new trans-

mitters radiate BBC Radio 1 and 2, Radio 3, and Radio 4 
including some educational programmes. This station serves 
nearly 13 million people in London and South East England. 
A new mast has been built alongside the old one which 

was originally used for early experiments in VHF broad-
casting thirty years ago. The new mast is 177 metres high 
and carries aerials specially designed to radiate both hori-
zontal and vertical polarisations. The total power radiated 
has been doubled. 
Vertically polarised signals are required for good reception 

with portables and car radios. 
Listeners with fixed roof or loft horizontal aerials for 

receiving Wrotham stereo transmissions will be unaffected by 
the addition of the vertical radiation. 
This new system should help the BBC's campaign to encour-

age wider use of VHF. Medium wave reception is already 
poor in some areas and deteriorates at night; this situation 
will get worse with additional European stations coming into 
operation. The answer, the BBC says, is VHF —which provides 
interference-free reception and permits higher quality and 
stereo transmissions. 

• Wrotham is the first high-power VHF radio station in the 
country to radiate both horizontal and vertical polarisations. 

Improved  reception  for 
v.h.f. portables using vertical 
whip aerials and v.h.f. car 
radios is promised from the 
re-equipped v.h.f, sound radio 
transmitters  at  Wrotham, 
Kent. As well as six new 
20k W Marconi transmitters 
the radiating elements now 
have vertical as well as hori-
zontal polarisation. 

Other v.h.f. stations will 
have  vertical  polarisation 
added as  they  take  their 
turn in  the  modernisation 
programme. 
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BY L.A. PRIVETT 

Oar 
Probe 

W HEN testing the electrics, tracing 
cables or simply adding new 

accessories to the car, it is often 
desirable to know the polarity of a 
wire or connector at a point where it 
is impossible to determine this by the 
colour or destination of that wire. 
It was for these reasons that this 

probe was designed to give an instant 
indication of the unknown polarity 
with the use of a bi-colour led. If it 
glows red, the potential is positive 
and green indicates OV (chassis on 
negative earth cars). 

CIRCUIT OPERATION 
The principle of operation of the 

probe is really quite simple, using 
only six discrete components and the 
circuit diagram is shown in Fig. 1. 
The probe is powered from the car 

battery circuit via PL1, which in the 
authors case was an accessory plug 
of the type which fits the cigar lighter 
socket. 

Finished probe with the car accessory 
plug, PL1, alongside it. A coloured band 
was added around the case to enhance 
the appearance. 

RED 
PROBE 

FLAT 

DI 

GREEN B I -COLOUR LED 

02 

IN 4001 

a R I 

1kt) 

When the probe tip is placed on a 
connection with a positive potential, 
a current (conventional) will flow 
through the RED half of D1, a RED/ 
GREEN  bi-colour 1.e.d., then through 
D3, R2 being the current limiting 
resistor. D2 prevents any current 
flowing into the other branch of the 
circuit. See Fig. 2a. 

Fig. 2b shows the direction of cur-
rent flow (conventional) when the 
probe tip is placed on a negative or 
OV connection. That is, from the 
+12V terminal of PL1, through D2 
and current limiting resistor RI then 
through the GREEN half of DI. 

A.C. VOLTAGES 
Should the probe tip be placed on 

a connection with  an  alternating 
voltage the two halves of D1 would 
each turn on and off in rapid succes-
sion  thus resulting in an  amber 
colour, enabling the probe to indicate 
a further state, that of an ac. signal 
being present. 

The 12V lamp LP1 has been incor-
porated to indicate that the probe is 
connected to the car battery supply 
and also, perhaps more importantly, 
to  illuminate those  dark corners 

+ve P1-1 ° 

-ye 

-jSRIG 

12V CAR BATTERY CIRCUIT 
S/ M 

0 
Fig. 1. Complete circuit diagram of the Car Probe. Note that SK1 is the cigar lighter socket. 

 /I- L3 t1 4  

OV 
IRE° L.E.D. ON I 

+V TEST POTENTIAL 

OV TEST POTENTIAL 

02 R1 
+12V 

02 R1 
+12V 

fr-

,14 

GREEN L.E.D. ON 
DIRECTION OF CURRENT FLOW (CONVENTIONAL) 

03 R2 
OV 

(b) 

Fig. 2. (a) shows the conventional current flow when testing a positive potential 
and (b) gives the flow of current when the probe tip is on the OV side of the supply. 
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under the bonnet and beneath the 
dashboard when looking for the right 
wire. 

PROBE ASSEMBLY 
Finding  a case  for  the  probe 

requires careful consideration, as it 
has to be both hand held and fairly 
robust for the kind of environment in 
which it will be used. The prototype 
was built into an empty "light pen" 
holder which fortunately had a screw-
in bezel to hold LP1 and the tip. 
However, many tubular containers 

such as a large cigar tube or small 
torch housing could be adapted. A 
further alternative would be to build 
it into a hand held control box (such 
as the Vero 202 21026G) with the 
probe tip protruding from one end. 

COMPONENTS 

Resistors 
R1 won 
R2 1k11 
All 1W carbon ±5% a 

Semiconductors  page 171 
D1  bi-colour led. red/green 
D2,3  1N4001  1 A silicon  or 

similar (2 off) 

Miscellaneous 
LP1  miniature 12V bulb, L.E.S. 

or flange 
PL1  car accessory plug, for 

cigar lighter socket 
Probe case (see text); brass rod 
45mm long, 1-2mm diameter (for 
probe); sleeved grommet; epoxy 
resin adhesive; p.v.c. sleeved 
wire; 3.5m twin cored cable; heat 
shrink  sleeving  (or electrical 
tape). 

Approx cost  c .2 excluding 
Guidance only  case 

WIRING 
The twin-cored cable is fed into the 

probe  housing  through  a sleeved 
grommet and soldered directly to the 
leads of R1 and R2. As the com-
ponents are all soldered together in 
a "spider's web" fashion it is impor-
tant to make a good mechanical joint 
before soldering. All joints and bare 
metal component leads must be in-
sulated preferably with heat-shrink 
sleeving but electrical insulating tape 
will suffice, particularly if the probe 
is to be in a metal housing. 
The wiring of the components is 

shown in Fig. 3. 
The probe tip itself was made 

from  a brass  rod,  approximately 
I.5mm diameter and this was glued 
with epoxy resin adhesive into a hole 
drilled into the bezel. The end was 
fashioned into a point and a sleeve 
was  slipped  over  the  protruding 
length to prevent an accidental short 
circuit 
D1 was also glued into a hole in 

the probe body and LP1, an L.E.S. or 
flange type bulb was soldered directly 
to two wires from R1 and R2. The 
base of the bulb was then bound with 
tape to form a large enough ferrule 
to remain captive in the probe bezel. 

PLUG 
The power for the probe is picked 

up via PL1 and as discussed before, 
this is a plug designed to fit a cigar 
lighter socket. This was found to be 

RI 

DI 

Fig. 3. Exploded view of the probe showing the wiring and sleev-
ing of components. Note that there is enough "slack" in the 
leads from DI to the tip and 02/03 so as to allow the circuitry to be 
withdrawn from the case. Inset shows a diagrammatic representa-
tion of the wiring. Photo (below) shows the prototype probe 
with tip and bezel removed. 

I HEAT SHRINK 
J SLEEVING 

the most convenient method for use 
on a car as it is fused and controlled 
by the ignition switch but an alterna-
tive method of connection may be 
used. 
When wiring PL1, remember that 

the positive connection on negative 
earth wired  vehicles will  be the 
spring loaded tip of the plug and the 
chassis or negative connection is the 
spring on the side of PL1. These con-
nections must be reversed for positive 
earth wired automobiles. 

IN USE 
To test the probe, simply insert it 

into the cigar lighter and try it on 
connections of known polarity, the 
most obvious being the battery itself! 
The positive terminal should result 
in DI glowing red and the negative 
terminal  resulting in D1  showing 
green. 
If these results are reversed, DI 

may  be  soldered  in  incorrectly; 
remember that the anode (a) of the 
red 1.e.d. within D1 is indicated by 
a "flat" on the body and it is this lead 
which is connected directly to the 
brass probe tip. Another possibility is 
the  terminals of PL1 have been 
reversed. 
The probe can also be used to 

examine power supply conditions on 
both digital and analogue circuits, 
provided that the probe power is 
taken from the board under test. 
It must not, however, be used for 

high voltages or mains. 
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RADIO WORLD 
By Pat Hawker, G3vA 

Gas Radio 
MR. W. E. CAUGHEY, G12DZG of Belfast 
recently drew to my attention some fas-
cinating correspondence in The Sunday 
Telegraph about the way in which radio 
listeners used to run their radio sets from 
gas using thermoelectric techniques. It 
seems worth adding a little background 
information. Such systems, still used for 
some specialised purposes, make use of 
the fundamental principle that when the 
junctions between two dissimilar metals 
are at different temperatures a small 
amount of electricity is generated, the so-
called Peltier effect which is, in practice, 
more often used for refrigeration than for 
electrical generation. 
In the late 1920s and early 1930s the 

"national grid" electricity supply mains 
still did not reach very many homes, and 
of the homes that did have electricity 
quite a few were supplied with direct-
current (it was not until after World War 
II that d.c. disappeared from some London 
districts). Most early domestic radio sets, 
other than crystal sets, were intended for 
use with "high-tension" (h.t.) batteries, 
which were typically 90 or 120 volts with 
round Leclanche cells (it was not until the 
1940s that layer-type batteries came into 
wide use), and "low-tension" filaments 
were powered from 2V lead-acid recharge-
able "accumulators" which when dis-
charged were taken along to a local radio 
shop or garage for recharging. 
Many sets also needed a 9V grid-bias 

battery although very little current was 
drawn from this. The h.t. batteries were 
not particularly cheap and mains-operated 
"battery eliminators" were popular in the 
late 1920s using metal rectifiers but often 
with poor ripple filtering. 
An early gas-powered unit was the 

Thermaftaix introduced in 1927 as a 
substitute for the It. accumulators and 
contained thermocouples heated by small 
gas jets. An example can still be seen in 
the  Science Museum in Kensington, 
London. Later Milnes Radio Co Ltd. of 
Bingley marketed a complete radio in-
corporating a thermo-electric generator 
and published a booklet "radio for the 
gas user". 
In the 1950s, Philips of Eindhoven 

developed a thermo-electric generator for 
homes without either electricity of gas 
supplies. This was powered by an oil lamp 
and may have been the inspiration for an 
even later unit of Chinese manufacture 
that supplied 60 volts h.t. and 1.5 volts I.t. 
when placed on top of a hurricane lamp; 
an example of this device can also be seen 
in the Science Museum. 

Rechargeable h.t. batteries 
Thermo-electricity was by no means the 

only technique used in the early days to 
lower the cost of listening. The same 
Bingley firm, Milnes Radio, also marketed 
a rechargeable h.t. unit which they recom-
mended particularly for use with sensitive 

short-wave receivers as a virtually "silent" 
source of energy, without mains hum. 
This consisted of a battery of alkaline cells 
with nickel-cadmium plates. 
The unit had an internal switch that 

changed the cells from being series con-
nected into banks of four cells in series-
parallel so that the battery could then be 
recharged from a large 6V accumulator. 
Such units were available up to 200 volts 
though I am not sure if they were ever 
widely used. 
It was once my experience to work for a 

while in a radio station where about a 
dozen powerful receivers, mostly the 
famous National HRO type, were all 
operated entirely from a large bank of 
batteries as no mains supplies were 
available. At the other end of the scale I 
remember obtaining in 1945 one of the 
small hand torches made by Philips that 
incorporated a small rotary generator that 
was turned by squeezing a paddle with the 
palm of one's hand—though mine soon 
stripped its gear. Perhaps it was one of the 
products made in the Eindhoven factory 
during the occupation of Holland that 
were deliberately made none too reliable 
since they were mostly destined for the 
"grey mice" occupation forces. 
As a final note on this subject, modern 

thermo-electric generators run from pro-
pane gas have been quite widely used for 

Picture quality 
In the latter part of 1981, the Royal 

Television Society held a discussion 
meeting that turned out to be of unusual 
interest. Entitled "Picture Quality—the 
Aesthetic and Technical Arguments" it 
succeeded in bringing together two very 
different strands of television broad-
casting: famous drama producers and the 
engineers who are concerned with the 
technical quality of the transmitted pic-
tures. It soon became clear that these two 
aides look at things very differently and 
often use the same words to mean 
different things. 
Producers tend to like working with 

film because they believe it is more suit-
able for capturing "moods"—engineers 
often dislike film because of the scratches, 
blemishes and colour tints that can often 
be seen. They find it inconceivable that 
producers sometimes shoot a whole 
production with a gauze placed in front 
of an electronic camera when they could 
get the same effect (if really needed) by 
narrowing the depth of focus. 
What really seems to be needed is for 

producers to discover how to use elec-
tronic systems to best advantage and for 
engineers to recognise, perhaps rather 
more, the seething resentment of pro-
ducers when they find their carefully 
composed  shots are graded  "poor". 
Both sides seek the same thing—good 
television; both sides need to learn to 
speak the same language. 

communications equipment, particularly 
on  some  American  railroads:  un-
fortunately the economics generally make 
them unattractive where other types of 
supply can be used. 

Getting on 10.1 MHz 
The changing pattern of amateur radio 

equipment over the past decade or so has, 
rather regretfully, brought it casualties. 
One of these has been the virtual dis-
appearance of the "junk-box" transmitter 
built in a couple of evenings on the kitchen 
table. There are a few exceptions. The very 
low-power (ORP) enthusiasts still tend to 
roll their own—and those who venture up 
into the microwave bands seldom have 
any alternative. 
Then again there are still relatively 

simple transmitters covering a limited 
number of h.f. bands, or those con-
structed from kits or with the help of 
bought-in  printed  circuit  boards (al-
though a p.c.b. is often unsuitable for 
random junk-box components). But most 
amateurs, today, at least when first 
licensed, tend to buy a factory-made 
144MHz  or h.f. transceiver.  It would 
indeed be irresponsible to suggest that 
many newcomers could hope to design or 
build units as complex or as compact as 
many of those now on the market. 
But the small black boxes can be rather 

inflexible. The opening on January 1, 1982 
of the new 10.1 to 10.15MHz band (per-
mission for British amateurs to use the 
new 18 and 24MHz bands has been 
deferred) brought a problem to amateurs 
other than those who have recently bought 
the new "9-band" models. Fortunately 
some older models can be adapted quite 
simply by those prepared to delve inside 
the black boxes. The popular FT101-
series, for instance, already have a 10MHz 
standard-frequency  (W W V)  reception 
facility and it is not difficult to make the 
equipment transmit in the new band. The 
American  Drake  models  also  seem 
relatively easy to adapt and a friend tells 
me that he has successfully converted an 
oldish Heathkit HW101. 
My own (temporary) solution was to dust 

off a very old home-made transmitter 
complete with 40-year-old 807 valve and 
modify this for 10.1MHz instead of 7/14-
MHz. In a matter of hours the old blooper 
was in action on morse c.w. with about 20 
watts input on the new band—for which in 
any case European amateurs have been 
asked not to use telephony in view of the 
limited frequency space. 
Certainly in early January many hun-

dreds of amateurs were active on the new 
band and finding it useful for local, 
medium-distance and long-distance con-
tacts. As for the nearby 31-metre broad-
cast band there is every reason to believe 
that this will be an excellent frequency for 
working ("via long path") stations in 
Australia and  New Zealand.  A very 
valuable acquisition even though only 
50kHz wide! 
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MASTER 
ELECTRONICS 

NOW! 
The PRACTICAL way! 

This new style course will enable 
anyone to have a real understanding 
of electronics by a modern, practical 
and visual method. No previous 
knowledge is required, no maths, and 
an absolute minimum of theory. 
You learn the practical way in easy 

steps mastering all the essentials of 
your hobby or to start or further a 
career in electronics or as a self-
employed servicing engineer. 
All the training can be carried out in 

the comfort of your own home and at 
your own pace. A tutor is available to 
whom you can write personally at any 
time, for advice or help during your 
work. A Certificate is given at the end 
of every course. 
You will do the following: 
•Build a modern oscilloscope 
•Recognise and handle current electronic 
components 

•Read,draw and understand circuit diagrams 
*Carry out 40 experiments on basic 
electronic circuits used in modern 
cquipment 

•Build and use digital electronic circuits 
and current solid state 'chips' 

•Learn how to test and service every type 
of electronic device used in industry and 
commerce today. Servicing of radio, TV., 
Hi-Fl and microprocessor/computer 
equipment. 

NeweJob? New Career?NewHobby?Get into Electronics Now! 
11 

-,end your brochure without any obli,i J':on to  I am int,— 

MIN 

COURSE IN ELECTRONICS 
as described above 

RADIO AMATEUR LICENCE 

MICROPROCESSORS 

LOGIC COURSE 

OTHER SUBJECTS 

BLOCK CAPS PLEASE  EE/3/820 

LBritish National RadiacElectronics School Reading, Berks. RG1 1BRJ  
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CITIZENS' BAND 
IN THE UK 

A ccoRDING to the world's first Citi-
zen Band user and manufacturer, 

one Al Gross from the East Coast of 
America, CB or Open Channel radio 
has its origins in the UK. This start-
ling revelation came during a meeting 
with this revered sexagenarian on the 
day that CB radio became legal in this 
country, November 2, 1981. 
Apparently Al was working for the 

British Government during World War 
2 and was the instigator of a limited 
range transceiver for the use of the 
ground resistance forces on the con-
tinent to contact the pilots of the 
famous Mosquito fighter/bombers. 
Be this as it may, nothing further 

was done in this country about this 
simple two-way communication idea 
until the oil crisis eight years ago. Not 
that this brought CB into use. It is 
just that with all the media coverage 
of American truckers communicating 
with each other to find the petrol they 
so badly needed to maintain their 
business, interest was aroused in the 
UK in this novel form of person to 
person communication. 
What happened in the  USA is 

well  documented —the  biggest  CB 
boom the world has ever seen, with 
endless films and songs featuring this 
communications medium. Concurrent 
with this craze the governing body of 
the American airwaves, the Federal 
Communications Commission (FCC), 
changed  the  number  of  available 
channels from 23 to 40, due to the 
overcrowding of the air in the more 
densely populated areas. 
Little happened in the UK during 

the following five years . . . 

ILLEGAL 
ENTRY INTO BRITAIN 
The year was 1978 and large quanti-

ties of the new 40-channel AM rigs 
went on sale in the USA. Unfor-
tunately with the effects of the afore-
mentioned channel crowding the craze 
had by then passed and the market 
had all but collapsed. Over supply 
then led for a search of an English-
speaking nation that knew all about 
the CB folklore, and was a willing 
marketplace. 
So from 1978 onwards the FCC type 

CB equipment came into the UK in 
their  illegal  thousands.  Informed 

By G. Baskerville 

opinion put the number of operating 
illegal transceivers to be almost a 
million at the peak of the under-the-
counter trade. However illegal it was, 
no Government can ignore that num-
ber of voters who are willing to defy 
the then law of the land. 

CB BECOMES LEGAL 
The government was forced into 

action and a Green Paper published in 
August 1980 outlined the basis of a 
British "Open Channel" service. It 
came to the conclusion (not, unnatur-
ally) that there was a strong case for 
CB radio and favoured a much higher 
operating frequency around 928MHz, 
and seemed to favour FM modulation, 
along with our European cousins. 
This  created  fairly  considerable 

political activity from many vested in-
terests, in the main opposed to the 
higher frequency. But in spite of all 
this the Home Office Radio Regulatory 
Department produced two perform-
ance specifications in April 1981. They 
were MPT1320 and MPT1321  and 
specified equipment for use on 27MHz 
and 934MHz respectively. The fact 
that the specifications were for angle 
modulated equipment brought uproar 
from the more responsible AM users 
who after all had lobbied for a British 
CB service and quite naturally had 
wanted their American AM FCC sets 
legalised. 
In reality the Home Office had to 

choose a system that would not inter-
fere with either broadcast or emer-
gency service frequencies, and by 
making the specifications very "tight" 
would make for better quality. 
The Home Office was able to draw 

on the experience gained with Private 
Mobile  Users and knew that the 
better voice quality and range of FM 
equipment would meet all the basic 
requirements of a British CB system. 
October 1981 saw the change to the 

Wireless and Telegraphy Act to allow 
the use of this new equipment with 
the  appropriate  licence  as  from 
November 2, 1981. 

RA 1 10 
CB EQUIPMENT 
Transmitting/receiving  equipment 

for Citizens Band divides into three 
main groups: mobile, handheld and 
base station. A variety of mobile 
equipments are available and as this 
is the type of equipment most in de-
mand, at least initially, by newcomers 
to CB we have concentrated on mobile 
transceivers in the following intro-
ductory survey of commercial equip-
ments. 
Mobile transceivers  now on the 

market fall broadly into two classes: 
the less expensive basic models cost-
ing around £70 and the more sophisti-
cated models costing £90 and up-
wards. We have tried out a model 
from each class and hope our com-
ments will assist those who are about 
to make their choice from the be-
wildering range of models on offer. 
The accompanying table sets out the 

most important features of CB equip-
ment currently available, and covers 
mobile, handheld and base station 
models. As this table shows, only a 
limited number of base station equip-
ments  are  at  present  available, 
although several firms have indicated 
their intention to market models. 
A similar  situation  exists  with 

handheld equipments. There is poten-
tially a large market for such "walkie-
talkies", but early reports indicate 
that some of the cheaper handheld 
transceivers are disappointing in their 
performance.  Technical  improve-
ments are to be expected in this area 
—and we at present withhold detailed 
comment on this type of instrument. 
What can be said is that almost all 

CB equipment listed is designed and 
produced in the Far East. Many un-
doubtedly share a common circuit 
technique and, whatever their Brand 
name, will differ principally in the 
more superficial matters and in ex-
ternal details and presentation. 

MAKING A CHOICE 
Assuming that you require a trans-

ceiver for mobile use what do you 
look for? All the legal 27MHz units 
are stamped with CB 27/81 on the 
front facia; any unit that does not 
have this is either an illegal AM unit 
or a continental FM set that operates 
on totally differing frequencies. 
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Basic units such as the Fidelity 
CB1000,  Amsrad  CB900,  Binatone 
Speedway and Audioline PT340 are 
all imported by reputable companies 
and sell for around £0. For this 
outlay you obtain the transceiver, a 
PTT (push to talk) microphone, wir-
ing, and installation brackets and in-
structions. 
As an example of this kind of basic 

transceiver we tested the M2 unit 
from CB radio specialists John Woolfe 
Racing. This transceiver has, in com-
mon with all units in this price sector, 
a rotary 40 channel selection switch 
with 1.e.d. readout, an on/off volume 

switch and squelch control, and a 
signal strength and power meter. 
The first two controls are self ex-

planatory, however the squelch con-
trol may be a little unfamiliar. Basic-
ally the squelch control allows the 
user to cut out atmospherics and 
weak signal noise thus only hearing 
the stronger and more local trans-
missions. Best position for this control 
is just past the point where the worst 
of the interference is blanked out. 
The  signal  strength  and  power 

meter allow you to monitor the power 
you are transmitting and the strength 
of the incoming signal. You can find 

40111110  

1M" 

out how much power you are trans-
mitting by asking another CB user 
what the reading is on his meter. Ex-
perience will tell you whether it is 
adequate  allowing  for  the  range 
required. 

INSTALLATION 
If you are installing the unit your-

self then a few rules must be adherea 
to. First, never try and transmit with 
the antenna disconnected. Secondly, 
always match the set to the antenna. 
Power source is taken directly from 

the car battery. 
Raving got power to the unit the 

- 

Ti;  2' .1... 

-  

Representative selection of CB transceivers for the UK market. 
A JWR model M2 mobile. B JWR purpose built base 
station. C Transcom GBX4000 mobile. D Audioline 
PT340 mobile. E Midland 3 channel handheld. F British 
made Tenvox mobile. 
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next job is to match your antenna. 
This is simply done by using a Volt-
age Standing Wave Ratio meter (SWR 
meter for short) connected between 
the set and its antenna. By pressing 
the microphone lever you will obtain 

a reading on the meter. This must 
be lower than 2:1 (and preferably 
less than 1-5:1) and is obtained by 
altering the length of the antenna 
whip following the manufacturers 
instructions. 

If your antenna is not matched 
with the unit you will (a) have a 
poor transmission range and (b) harm 
the unit as power is "reflected" back 
into the transceiver as heat. 

LEGAL CB TRANSCEIVERS AND THEIR FEATURES 

NAME 
(Distributor) Ui 

0 
0 

LLJ 
-J 

rT3 

0 
-1 

ZUJ 
0 I 

LL1  0  co< z 
< < 
co co x 

cD 

Z  _I,.  co 
5' a  z—  owl=  ce 1— 

(..0  z 5  Z Cr -I LAJ -
< 1..1 ca 0 0 Z Z 

iFc  mcl< 00 
2  Oil  11 <u_ 1-Ci 

TYPICAL 
a. SELLING 

Olt  PRICE 
0 _1 
m 

ACADEMY 

(Academy 

Electronics) 
501 

502 

ALBA 

(Alba Electronics 

Ltd) 
CBM1 

CBH 1 

CBH 2 
2 Channel 

r 40 Channel 
AMSTRAD 

(Amstrad Consumer CB 900 

Electronics)  CB 901 

AUDIOLINE 

(Harry Moss 

International) 
PT 340 

PT 341 

£69•95 

£79•95 

£74-CO 

£23.00 

£65-CO 

BIN ATONE 

(Binatone 

International) 
Speedway 

Route 66 

Five Star 

Breaker-phone 

Long Ranger 6 

Long Ranger 12 
6 Channel 
12 Channel 

£75.00 

£85•00 

£90-CO 

£110-00 

£79•95 

£89•95 

£99•95 

£109-95 

£59•95 

£69•95 
COLT 

(Shellpost Ltd)  295 £85•00 
CYBERNET 

(Goodmans Ltd) BETA 1000 

BETA 2000 

BETA 3000 

DNT 

(Radiotechnic Ltd) M 40 FM 

B 40 FM 

HF 12/3 FM 

HF 13/40 FM 
3 Channel 

£72-CO 

£80-CO 

£95-CO 

£85-00 

£95•00 

£41•35 

£70•82 
FIDELITY 

(Fidelity Radio Ltd)  CB 1000 

CB 2000 

CB 3000 

£69.95 

£89.95 

GRANDSTAND 

(Bee- Ware Ltd) Buzzing Bee 

Hawk 

Bluebird 

Gemini 

Base 

Interceptor 

Communicator 
V  2 Channel (14 & 19) 
1  40 Channel 

£70•130 

£80•00 

£99•1:0 

£120- CO 

£279•00 

£29.00 

£69-00 
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OPERATING 
Having  correctly  installed your 

unit, switched on and set the squelch 
control, what then? 
Although there are 40 channels 

three of these have specific functions. 

Channel 9 is for emergencies only, 
designated for use where life or 
property are considered to be at risk. 
Channel 14 is the communication 

or "breaking" channel. 
Channel  19  is the  mobile  or 

LEGAL CB TRANSCEIVERS AND THEIR FEATURES (continued) 

"truckers" channel where motorists 
can obtain up to the minute traffic 
reports from other road users. 

After selecting channel 14 what 
usually happens is that people be-
come "mic shy" .and literally can't 

NAME 
(Distributor) 

a"; 
Lu 

0 
2 

LU 

173 
0 
2 H

A
N
D 
HE
L
D a) 

Z  -J)._  U)  -J 
<  W I_  Wit- 0 

Z :- (.)Lii  CC 
(.9  z 5  71W -I uj I-

< L°  03 0 () Z Z 
I X  M O < 0 0 

2  uo.  a <LI_ i- (.) 

TYPICAL 
Ea.  SELLING 
Ott;  PRICE 
0 -.I 
rem 

HARVARD 

(Harris Overseas) 400 M 

402 MPA 

420 M 

410 T 

0-2-0 

J WR 

(John Woolfe 

Racing) 

MIDLAND 

(Plustronics Ltd) 

M 1 

M 2 

Diplomat 40 

2001 

3001 

4001 

79-200 

Ready Rescue 

75-720 

WI 

WI 

WI 

WI  /  40 Channel 

1  2 Channel 

WI  £80.00 

£80.00 

£100.00 

£80.00 

£20.00 

WI 

WI WI 

£65.00 

£096-00 

£200.00 

WI 

WI 

/  3 Channel 

WI 

IRADIOMOBILE 

(Radiomobile Ltd) CB 201 

CB 202 

CB 203 

CB 204 

WI 

WI WI 

}Details not finalised 

£69.95 

£79.95 

£89-95 

£149.95 

£72•95 

£59-95 

£100.00 

£120.00 

£149.00 

£230.00 

REALISTIC 

(Tandy Corporation) TRC 2000 

TRC 2001 

TRC 1001 

WI 

WI 

V 40 Channel 

WI 

WI 

£99•95 

£79•95 

£119•95 

ROTEL 

(Rotel Hi Fi Ltd) RVC 220 

RVC 230 

RVC 240 

WI 

WI 

WI 

WI 

£70.00 

£80.00 

£90.00 

TEN VOX 

(Voxson Audio) Tenvox CB WI 

N.B.—This is British made with Plessey components. 

£110-00 

TRANSCOM 

(Transcom 

International) 

GBX 2000 

GBX 4000 

WI 

WI WI 

£69•95 

£89•95 

UNIDEN 

(Wallace Tele-

communications) 

YORK 

(Sulkin (UK) Ltd) 

UNIACE 100 

UNIACE 200 

JCB 861 

JCB 863 

WI 

WI 

WI 

WI 

WI  £99• 00 

£119-00 

WI £69-00 

£94.00 
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speak. We recommend installing the 
unit and listening to other CB users 
for a couple of days before engaging 
anyone in conversation. Calling up on 
channel 14 can be done by saying 
either "breaker 1-4 for a copy" or "is 
the channel free/anyone listening"— 
the preference is yours. 
After making contact with another 

"breaker" or CB user you mutually 
pick another channel, say 27 and 
move off the breaking channel to con-
tinue your conversation. 

TEST REPORTS 
Our first FM tranmsmission using 

the  John  Woolf e M2  transceiver 
made us realise that the voice quality 
and distance of transmission were 
greater than expectations and we feel 
that no one will be disappointed by 
the performance of their unit. Con-
trary to what is said by the diehards 
of the illegal AM sets, FM units work 
better  and  their  transmission  go 
further. As regards the John Woolfe 
M2 unit we feel this is a good value-
for-money transceiver and ideal for 
the "first time" buyer. 
The second set tested was the 

Transcom GBX4000 which sells for 
around £90. This set has a pleasant 
brushed  alumininum  finish  facia 
which makes a change from some of 
the bright chrome that is featured on 
so may units. 
As you would expect for the price 

the Transcom GBX4000 has several 
useful  "extra"  features,  such  as 
channel nine priority switching, and 
a PA switch that allows the use of 
an externally mounted speaker thus 
turning the transceiver into a mini 
Public Address system (not such a 
good idea). Rotary controls are pro-
vided for tone (rather more use with 
an extension speaker) and for r.f. gain 
control which alters the sensitivity of 
the receiver. This can be extremely 
useful when the calling channel be-
comes conjested, as turning down the 
sensitivity will cut out all the weaker 
transmissions in the area. 
The Transcom unit is also fitted 

with a "Roger Bleep", a noise known 
to thousands as the astronauts hand-
over signal when talking to Mission 
Control. The "bleep" is emitted when 
the mic lever is released, thus letting 
everyone know that the transmission 
has been handed over. We have 
noticed that some units have a bleep 
override switch in case the "bleep" 
is not to the user's taste; however we 
like it as it has a definite use. 
Not fitted to the Transcom unit but 

to be found on a lot of sets of this 
price is a mic gain control. This 
allows users to set the sensitivity of 
the microphone to suit their own 
voice level. Well that's the theory— 
in practise everyone turns the gain 
on to full and leaves it there, and our 
experiments have shown that when 

using a CB rig people tend to speak 
more loudly anyway. 
To sum up, if you are looking for 

a unit that gives you more flexibility 
and a better transmission, then units 
like the GBX4000 will suit you. As 
with all consumer electrical products 
quality is usually equated to price. 
Other units that are in this price 
range are the Fidelity C112000, Bina-
tone Five Star, Rotel RVC240 and the 
Radiomobile CB202. 
Two points that are worth mention-

ing are the use of the attenuator 
switch fitted to each set by law, and 
the use of extension speakers. 

ATTENUATOR SWITCH 
The —10dB attenuator drops the 

output of the transceiver from 4 to 
0.4 watts, and is required if the unit 
is used with an antenna more than 7 
metres off the ground. It can how-
ever be used to cut down your trans-
mitting power when talking to other 
local CB users, say up to two miles 
way. 
By decreasing the power you will 

get just as good a transmission whilst 
allowing the use of that channel for 
another user on the fringe of your 
transmission. This use of the attenua-
tor saves power and makes for good 
RT practice. 

EXTENSION SPEAKER 
As we have already said that each 

CB unit has an integral speaker it 
might seem rather strange to advise 
fitting a second extension speaker. 
The fact is however, that the quality 

of sound obtained from the built-in 
speaker is not exactly high. An im-
provement can usually be obtained 
through the use of a special CJI boxed 
speaker or by mounting an 8 ohm 
chassis speaker in the dashboard, 
using  the  manufacturers  recom-
mended position if possible. Voice 
quality is likely to be instantly im-
proved: a definite benefit with FM as 
it has inherently a wider frequency 
range than the older AM sets. 

ANTENNA 
Having chosen the transceiver or 

"rig" one further item that will dic-
tate how well your unit will perform 
is the antenna. Many importers of 
rigs have a reasonably priced antenna 
that they sell along with SWR meters 
and  extension  speakers;  however, 
many will recommend a range of 
antennas to suit their equipment. 
In theory an antenna is best at 

radiating energy when its length is 
just one half of the wavelength of the 
signal fed into it. One wavelength at 
27MHz measures over 36ft, so an 
ideal antenna length would be 18ft. 
As this is impracticable for mobile 
use a quarter wave antenna of 9ft is 
used. 

However the Home Office specifica-
tion calls for a "single element rod 
or wire antenna with a base mounted 
loading coil, overall length shall not 
exceed 1.5m". How then can anything 
like ideal performance be obtained 
from an antenna of 59in in length? 

LOADING COIL 
Fortunately an antenna of this 

length can have some of its length 
made up of wire wound into a coil 
at the base, called loading a short 
whip. To give the full effect of a full 
quarter wave the whip relies on the 
ground plane, usually the reflected 
metal of the car body. 
A lot of energy can be absorbed by 

the wire winding in the antenna so 
the better the design and manufac-
ture the more power it will transmit. 
A cheap base load antenna with an 
anti-shock coil spring will cut down 
the effective radiated power by as 
much as 50 per cent. Most antenna 
of this type are copies of car radio-
phone antenna and are usually called 
"telecom type". 

ANTENNA TESTS 
With our set reviews we have tried 

two types of antenna, the American 
Antenna K40 and Antenna Incor-
porated Persuader, both from over 
the Atlantic and priced between £30 
and £40 depending on the type of 
fixing used. We chose a magnetic 
mount as it helped in our tests in 
terms of easy removal. There are 
usually two further fixings available: 
the clamp or clip-on type that can be 
fitted on the boot or hatchback rear 
door, and the wing fitting type that 
requires drilling of the bodywork. 
Both the K40 and the Persuader 

antenna come from companies very 
experienced in producing CB and 
professional  communications equip-
ment and should give close to a 1.2:1 
reading on a SWR meter with some 
small adjustment of the wire whip as 
per their own individual manufac-
turers instructions. It has been cal-
culated these types of antenna give 
an effective radiated power of around 
3W which is as near the theoretical 
limit as you can get with such a 
short 1.5m whip. 
Two  further  antenna  we  have 

tested (although not as fully as the 
ones already mentioned) and seem to 
work well are the Antenna Specialists 
MR125 and the British Panorama 
CB27. 
Well that covers the major points 

in the selection, fitting and use of CB 
equipment. 
It just remains for us to say that 

using CB is both fun and informative 
and we have tabulated all the known 
legal transceivers and their features 
to enable prospective users to see 
what is available and at what price. tj 
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PRACTICAL ELECTRONICS - STEREO 

V
This easy to build 3 band stereo AM/FM tuner kit is designed in 

conjunction with Practical Electronics (July issue). For ease of 
construction and alignment it incorporates three Mullard modules 

and an I.C. IF. System. 

FEATURES: VHF, MW, LW Bands, interstation 
muting and AFC on VHF. Tuning meter. Two back 
printed PCB's. Ready made chassis and scale. Aerial: 
AM ferrite rod, FM - 75 or 300 ohms. Stabilised power 
supply with 'C'core mains transformer. All components 
supplied are to P.E. strict specification. Front scale 
size 101/2"x 21/2 " approx. Complete with diagrams and instructions 

SPECIAL OFFER! KTN:ILRUS 

• Matching I.C. 10+10 Stereo Power 
amplifier kit (usually £3.95  £1 .15 p&p) 

. Mullard LP1183 built ()memo suitable 
for ceramic and auxiliary 
inputs (usually £1.95 + 70p P&P) 

. Matching power supply ,kit with trans-
former (usually £3.00 • £1.95 P&P) 

• Matching set of 4 slider controls complete 
with knobs for bass, treble and volumes 
(usually El 70 • .313p p&p) 

£21.95 'Au.s.0 p&p 

STEREO AMPLIFIER KIT 
• Featuring latest SGS/ATES TDA 2006 10 watt output IC's 
with in built thermal and short circuit protection. 
• Mallard Stereo Preamplifier Module 
• Attractive black vinyl finish cabinet, 9"x 814"x 3%-(approx) 
• 10.10 Stereo converts to a 20 watt Disco amplifier. 
To complete you lust supply connecting wire and solder 
Features include din input sockets for ceramic cartridge, mic-

rophone. tape or tuner. Outputs - tape, speakers and head-
phones. By the press of a button it transforms into a 20 watt 
mono disco amplifier with twin deck mixing. The kit incorp-

orates a Mullard LP1183 pre-amp module, plus power amp 
assembly kit and mains power supply. Also features 4 slider 
level controls, rotary bass and treble controls and 6 push 
button switches. Silver finish fascia with matching knobs and 
contrasting cabinet. Instructions 

£14.95 available, price 50p Supplied 
FREE with the kit.  Plus £2 90 P&P. 

SPECIFICATIONS: Suitable for 4 to 8 ohm speakers 
Frequency response  40Hz - 20KHz. 
Input sensitivity  P U. 150mV. Aux. 200m V 

Mic. 1.5mV. 
Tone controls  Bass • 12db @ 60Hz 

Treble -112db @ 10KHz 
Distortion  0.1 % typically @ 8 watts 
Mains supply  220  250 volts 50Hz. 

STEREO MAGNETIC PRE-AMP CONVERSION KIT 
Includes FREE Magnetic cartridge with diamond styli. 
All components including p.c.b. to convert your ceramic in-
put on the 10+10 to magnetic. 
Only available with 10+10 amp. £2.00 includes P&P. 
8" SPEAKER KIT Two 8" twin cone domestic speakers 
£4.75 per stereo pair plus £1.70 p&p when purchased with 
amplifier Available separately £6.75 plus El 70 P&P 

PRACTICAL ELECTRONICS 
CAR RADIO KIT  SERIES II 

2 WAVE 
BAND 
MW - LW 
• Easy to build 
• 5 push button 
tuning • Modern design 
• 6 wett output • Ready etched 
end punched PCB • Incorporates suppression circuits. 

All the elect -'tic components to build the radio, you supply 
only the wire and the solder, featured in Practical Electronics 
March issue. Features pre-set tuning with 5 push button 
Options, black illuminated tuning scale. The P E. Traveller has 
a 6 watt output neg. ground and incorporates an integrated 
circuit output stage, a Mullard IF Module LP1181 ceramic 
filter type pre-aligned and 
assembled, and a Bird pre-  £10.50 
aligned push button tuning unit.  Plus £2.00 P&P 

Suitable stainless steel fully retractable aerial (locking) and 
speaker (6"x 4"app.). 
available as a kit complete.  E1.95/pack Plus £1.15 P&P 

ONLY 

co me plus 
£2.50 p&p 

HIGH POWER 
AMPLIFIER 
MODULES 
READY BUILT OR IN KIT FORM 

KIT 

£10.50 
Plus £1 15 o&P 

£14.95 
Plus El 15P&P 

125 WATT MODEL 

200 WATT MODEL 

SPECIFICATIONS: 
Max output power (RMS) 1 
Operating voltage (DC) 
Loads  4 
Frequency response 

measured @ 100 watts  25Hz  20KHz 
Sensitivity for 100 watts  400mV @47K 
Typical T N.D. @ 

50 watts, 4 ohms  0.1 %  01 % 
Dimensions (both models) 205 x 90 and 190 x 36mm. 

The power amp kit is a module for high power applicat-
ions - disco units, guitar amplifiers, public address systems 
and even high power domestic systems. The unit is protected 
against short circuiting of the load and is safe in an open 
circuit condition. A large safety margin exists by use of 

itt 

25 W Model 

25 watts 
50  80 max. 

16 ohms 

BUILT 

£14.25 
Plus El 15 P&P 

£18.95 
Plus El 15P&P 

200 • Model 

200 watts 
70  95 max 
4 16 ohms 

25Hz - 20KHz 
400mV @ 47K 

TUNER 
KIT 

11111111 
generously fated components, result, a high powered rugged 
unit. The PC Board is back printed, etched and ready to 
drill for ease of construction and the aluminium chassis is 
prefor med and ready to use. Supplied with all parts, circuit 
diagrams and instructions. 

ACCESSORIES: 
Suitable LS coupling electrolytic 

for 125W model  £1.00 plus 25P P&P 
Suitable LS coupling electrolytic 

for 200W model  £1.25 plus 250 P&P 
Suitable mains power supply 

unit for 125W model 

Suitable Twin transformer power 
supply fOr 200W model 

£7.50 plus £3.15 P&P 

£13.95 piu, 14 00 P&P 

30+30 WATT STEREO AMPLIFIER 
Viscount IV un, in teak simulate cabinet, silver finished 
rotary controls and pushbuttons with matching fascia, 
mains indicator and stereo lack socket. Functions switch 
for mit magnetic and crystal pickups, tape and auxiliary. 
Rear panel features fuse holder. DIN speaker and input 
socket 30+30 watts RMS. 60.60 watts peak. For use with 
4 to B ohm speakers. 
Size 14 %"x 10" aPPros  £32.90 
BUILT AND TESTED.  Pius £3.80 P&P, 

TV SOUND TUNER KIT 
as featured in E T I December '81 issue Kit of parts 
including PCB. UHF tuner, I C 's, all components 
..•riuding case, and selector switch £11 45 • £1.50 o&P 

"""*."1.!""e"."7"1”77 
•  • 

Eli 

• IP 

• transformer f 1.50 + £1.50 p&p 1p8rp free on trans-
inirner if ordered with kit) • Ready built LP1183 Module 
or simulated stereo operation £1.95 • 75p p&p 

MONO MIXER AMPLIFIERS 

50 WATT Six individually mixed inputs for two pick ups 
ICer. or Mag.), two moving coil microphones and two aux-
iliary for tape, tuner, organs, etc. Eight slider controls - six 
for level and two for master bass and treble, four extra treble 
controls for mic and aux inputs. Size' 13 ./.."x6.6"x3%"app. 
Power Output 50 watts R.M.S. (continuous) for use with 4 to 
8 ohm speakers. Attractive 
black vinyl case with matching 
fascia and knobs. Ready to use. 

£39.95 
Plus £3.70 P&P. 

100 WATT 

Brushed 
Aluminium 
fascia and rot-
ary controls. 

Size approx 14"x4"x10:". 
Five vertical slitter controls, master volume, tape level, 'hoc 
level, deck level, PLUS INTERDECK FADER for perfect 
graduated change from record deck No. 1 to No 2, or vice 
versa Pre fade level controls (PEI-) lets YOU hew the next 
disc before fading it in. 
VU meter monitors output.  E 7 6. 0 0 
100w RMS output (200wpeak I.  Plus £4.60 P&P. 

CALLERS ONLY 
323 Edgware Rd, London W2. Tel: 01-723 8432. 
Open 9.30am - 5.30pm. Closed all day Thursday. 
Persons under 16 not served without parents 
author I sat ion. 
ALL PRICES INCLUDE VAT AT 15%. 

All items subject to availability. Prices correct at 1/10/80 and subject to change without notice. RTVC Limited 

MAIL ORDER ONLY 
21A HIGH STREET, ACTON, W3 6NG. 
Note: Cioods despatched to UK postal addresses only. 
For further information send for instructions 20p 
plus stamped addressed envelope. 
All goods delivered within 14 days of receipt of order. 

reserve the right to update their products without notice. 

Everyday Electronics, March 1982 193 



BY P. BARBER 

House Mogi:ter 
THE idea of a "register" was origin-
/ ally conceived because  of the 
problem of keeping track of people 
who were in the author's house at 
any one time. This was especially so 
late at night, when various members 
oi the household found themselves 
locked out following trips to the pub! 
At first the problem was solved by 

having a notice board by the back 
door, and people "signed" themselves 
in or out —the last one in at night 
locking the door. The circuit to be de-
szribed here provides the same facili-
ties in a smaller, neater way. 

The project can be built to cater 
for any number of people and it is 
envisaged that it could be adapted 
for use in an office or a block of flats! 
The House Register was designed 

using cmos logic gates for simplicity 
and economy, the latter reason aris-
ing from the fact that the circuit 
would have to be switched on at all 
times, thus the low power consump-
tion of cmos was ideal. While the 
project is fairly straightforward both 
to build and understand, it also pro-
vides a good example of using simple 
binary logic. 

SYSTEM 
DESIGN 
Each person is 

allocated  their 
own  individual 
switch  "Name" 
switch. In addi-
tion  to  these 
switches  there 
are three further 
ones:  "Master 
In",  "Master 
Out", and "Mas-
ter Display". Each 
person  is  pro-
vided  with  a 
small light beside 
their  Na me 
switch. 

In order to assertain whether a 
person is in, his or her name switch 
is pressed. If the light goes on it in-
dicates that he or she is in. It would 
be extremely uneconomical to allow 
the light to remain on at all times, 
hence the need to press the switch. A 
further feature is the master Display 
switch, which allows an inquiry on 
the complete household by switching 
on the lights of everyone who is in. 
For this device to be effective, how-

ever, it is necessary for each person 
to remember to "clock in" and "clock 
out". This is carried out as follows: 
To clock in, a person presses his or 
her Name switch and at the same 
time presses the master In switch. 
The person's light will go on until the 
name switch is released. To clock out 
the procedure is the same, except that 
the master Out switch is used instead 
of the master In switch. 
It does require some practice to 

get used to clocking in or out, but 
once it has become almost second 
nature this device is simple and use-
ful. 

CIRCUIT DESCRIPTION 
The circuit diagram is shown in 

Fig. I. There are six "logic modules" 
on the prototype  (as the circuit 
shows) and allows up to six people's 
comings and goings to be monitored. 
All modules are identical in operation 
and the full circuit for each is shown 
in the first module, labelled MIKE. 

MEMORY LOGIC 

IC3b  and  IC3a  form  a binary 
memory (bistable latch), the state of 
which is controlled by gates IC1b and 
IC2c.  The  latter  can  switch the 
memory on (logic 1 at its output), 
and ICIb can switch it off (logic 0 at 
its output). Note that neither can 
perform the reverse function. 
If S7 (the IN switch) and in this 

case  SI  (the  NAME  switch)  are 
pressed simultaneously, the output of 
IC2c goes high and sets the memory 
on (IC3b at logic high). This is the 
"clocking in" procedure. 
If S8 (the OUT switch) and SI are 

pressed together, both inputs to gate 
IC1b go high and therefore the out-
put goes low and resets the memory 
through DI (IC3b at logic low). 
The output from the memory goes 

to one input of the 1.e.d. enabling 
gate, ICla. D4 will only turn on if the 
output of ICla is low. As ICIa is a 
NAND gate, both inputs must be high 
for this to occur. D2 and D3 effec-
tively form an OR gate to the second 
input of ICla. Therefore D4 will only 
light if the output from the memory 
is high(it has been set) and either Si 
or S9 (the DISPLAY  ALL  M itch)  is 
pressed. Resistors R2, R19 and R20 
keep the inputs to gates IC1b, IC2a 
and ICla normally low. 
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Fig. 1. The circuit diagram for the House Register. This circuit caters for six persons. 

COMPONENT ASSEMBLY 
The prototype  was built  on  a 

printed circuit board size 137 X 75mm 
which  fits comfortably inside  the 
specified case. There are pillars on 
the base of the case which align with 
the fixing hole positions on the p.c.b. 
The board has been designed to 

cater for six people, but there is no 
theoretical limit to the number of 
people who can be catered for. How-
ever, it is left to the constructor to 
extend the existing board or produce 
another for more than six people. 
The full-size master of the p.c.b. 

pattern is shown in Fig. 2. The black 
areas represent the copper to remain 
after etching. 
The author did not use i.c. sockets 

for mounting the cmos i.c.s. but we 
recommend that they be used as 
these devices are easily damaged 
during soldering. 

R 9  R20 / 0,42 
DISP1_ AY 
ALL 

Inside the prototype unit with the front panel hinged back. The position of a few com-
ponents and the number of link wires will differ from the layout in Fig. 3. This has been 
carried out to aid construction. 
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Fig. 2. The full-size master p.c.b. pattern viewed from the copper side. 
Black regions represent the copper tracks to remain after etching. 

CO M, W AD I- 0.170  W E  ICI S I 

Pinning details for the 
three types of CMOS 
gates used in this design. 

COMPONENTS 
Resistors 
R1, R2, R4, R5, R7, R8,  1 rvin 
R10, R11, R13, R14, R16,  (14off) 
R17, R19, R20 
R3, R6, R9, R12, R15,  1 .5kil 
R18,  (6 off) 

All *W carbon  

Capacitors 
Cl  47µF 10V elect 
C2  15nF ceramic plat , 

10 
a i g 
page 171 

Semiconductors 
D1, 02, D3, D5, 06, D7,  IN4148 
D9. D10, D11, D13, D14,  (18 off) 
D15,  D17,  D18,  D19, 
D21, D22, D23 
D4, D8, D12, D16, D20,  T I L220 
024  (6 off) 
IC1, 4, 6 4011  CMOS  Quad  2-

input N AND (3 off) 
IC2, 7 4081  CMOS  Quad  2-

input AND (2 off) 
IC3, 5, 8 4001 CMOS Quad 2-input 

NOR (3 off) 

Miscellaneous 
S1-S9  miniature push-to-make 

ielease-to-break (6 red, 
2 green, 1 white) (9 off) 

B1  9 V type PP3 
Printed  circuit  board,  single 
sided size 135 x 75; insulated 
stranded connecting wire, 7/0.2 
or 10/0 .1 mm selection of insulation 
colours;  case,  sloping  panel 
plastic case with metal top panel, 
size 160 x 100 x 60 (40)mm type 
BIM1005; PP3 battery clip; clips 
and bushes to suit I.e.d.s (6 off); 
14-pin di.?.; i.c. sockets (6 off). 

Approx. cost 
Guidance only  f9.50 

Assuming you have at this stage 
obtained  the  etched  and  drilled 
board, insert and solder all the resis-
tors, Veropins and link wires followed 
by the two capacitors according to 
the layout in Fig 3. All flying leads 
to the front panel are to be made via 
the Veropins. 

Next position and solder in place 
all the diodes paying attention to 
their polarity. Care should be exer-
cised when soldering these devices 
and you are advised to use a heat-
shunt on their leads when carrying 
out soldering to reduce the possibility 
of  thermal  damage.  All  the  i.c. 
sockets may now be inserted and 
soldered in place. Do not plug in the 
i.c.s at this stage. 
The front panel should next be pre-

pared to accept the switches and 
1.e.d.s. It would be a good idea and 
easier now to apply the Letraset (or 
other) labels. Protect with a coat of 
clear laquer. 

INTERWIRING 
Identify and label the 1.e.d. lead-

outs and then with reference to Fig. 4 
make all the interconnections between 
board and front panel components 
using  insulated  multistrand  wire. 
A selection of different insulation 
colours  would  ease  identification 
should this prove necessary at any 
stage. 

It only remains now to insert the 
i.c.s in their sockets. Pay special at-
tention when doing this to ensure 
that the i.c.s are in the right socket 
and the right way round. Double 
check before connecting the battery. 
Note that the board has been laid out 

so that pin 1 on all i.c.s. points in the 
same direction. 

TESTING 
Plug in the battery. Hold down the 

IN switch and then successively press 
each name button. Each associated 
1.e.d. should light up for as long as 
the name switch is pressed, and go off 
when it is released. Release IN and 
press DISPLAY ALL. All 1.e.d.s should 
light up while this switch is pressed. 
Now hold down OUT and successively 
press all the name switches. Release 
OUT.  Press  DISPLAY ALL.  NO 1.e.d.s 
should light up. 
If the above checks have been suc-

cessful then the unit is functioning 
satisfactorily and is now ready for 
installation. 
Current  consumption  in  normal 

quiescent conditions was less than 
0.8/IA rising to 40mA with all the 
1.e.d.s on. Therefore, provided the 
1.e.d.s are not kept on for long periods 
of time, battery life should be con-
siderable. 
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Fig. 4. The layout and interwiring of the panel mounted switches and I.e.d.s. 
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Fig. 3. The layout of the components on the topside of the p.c.b. and wiring details to the panel mounted components. Note 
that i.c. sockets are not shown, but their use is advised. 
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SQ,A 

FOR 
BEGINNERS 

W HEN the newcomer to electronics 
builds his first circuit, it will 

probably  be  constructed  on  Vero-
board, a unique and very versatile 
prototype  circuit  board.  Presented 
free  with  this  month's  EVERYDAY 
ELECTRONICS is a piece of Veroboard 
(or "stripboard" as it is often referred 
to) 10 strips by 24 holes and to help 
you on your way, we have dedicated 
this month's Square One to laying 
down some basic guide lines as to its 
use. 

•.:.•.• 
• .•.•.•.• • 

A. The board itself is made from s.r.b.p. 
and is drilled with a matrix of holes on a 
0.1 inch (2.54mm) grid. Running horizon-
tally along the back of the board are strips 
of copper linking up the rows of holes thus 
enabling  electrical  connections to  be 
made. The 0.1 inch grid spacing of the 
holes permits the insertion of integrated 
circuits, edge connectors and other com-
ponents with their leads preformed on this 
internationally agreed lead spacing. 

B. Before constructing a circuit, carefully 
study the component layout and circuit 

diagram of the intended project, of which 
incidentally, there are two, printed in this 
issue, and have all components to hand. 
You may have noticed that in EE articles, 
all holes are coded with a letter (the 
copper strip) and a number (the hole), 
starting from the top left hand corner. This 
greatly assists in locating a single point 
on the board. You will also have noticed 
that it is often necessary to make breaks 
in the copper strips in order to fit the 
circuit on the board, for example, beneath 
an i.c. 
To make these breaks, a special tool is 

available but they can be just as easily 
made with a hand held twist drill, some 3 to 
5mm in diameter gripped between the 
thumb and forefinger in a similar fashion 
to that shown in the photo. Insert the tool 
or drill into the hole at the correct location 
with the board supported on a flat surface 
and twist back and forth whilst at the same 
time applying light pressure. It is not 
necessary to drill very far into the board 
and care should be taken to prevent break-
ing into adjacent tracks. When the break 
has  been  made, it must be  closely 
examined for any "whiskers" of copper. 

C. Having made all the required breaks, 
the components can be inserted from the 
plain side and in many cases they will slot 
in position without modification, however 
axial lead components such as resistors 
and diodes will require their legs to be 
preformed. This can be done with a special 
gauge or simply achieved by making a neat 
right angled bend with a pair of long nosed 
pliers as shown. 

D. To hold the components in place after 
insertion,  spread  their  leads  out  at 
approximately 45 degrees but do not put 
any undue stress on the body of the com-
ponent. The board can now be soldered. 

E. When it comes to soldering the com-
ponents, the constructor may wish to 
insert all parts and then perform a single 
soldering operation or indeed he may 
prefer to solder each component as it is 

inserted. This is 
personal choice. 
To make the actual joint, a small solder-

ing iron bit must be used and it is strongly 
recommended that the inexperienced con-
structor practices on a piece of scrap 
board. Before each joint, wipe the "dross" 
from the tip of the iron with a damp 
sponge and liberally "wet" the bit with 
solder. Bring the iron to the joint and touch 
both the copper strip and the component 
lead and then two or three seconds later 
feed the solder to the joint. A smooth and 
shiny fillet of solder should form around 
the joint. If the solder looks dull or crystal-
lised it is very likely to be "dry" and the 
joint will have to be remade. 
Never hold an iron on the joint for more 

than five seconds and always use a heat-
sink when soldering semiconductors. 

c 

C c 
4r- • C 

entirely a matter of 

F. A successful joint having been made, 
the excess lead must be cropped off with 
a pair of side cutters. It should be neatly 
clipped off just above the joint but take 
care as some cutters have a habit of firing 
the cropped lead away at incredible speed! 
A final point. If the board layout requires 

wires to be soldered in to go to front panel 
mounted components it is advisable to 
attach these to Veropins as this both 
relieves stress on the copper strips and 
facilitates modification and repair. 

st-
> 

'4*4 

G. This photograph shows just some of 
the types of components that can easily 
be accommodated in the Veroboard. It is 
always advisable to use i.c. holders for 
integrated circuits as this not only re-
moves the danger of damage by soldering 
but also means the i.c. can readily be used 
in another project. 
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You can't beat 
The System. 

The Experimentor System' Y —a quicker transition from imagination 
through experimentation to realization. 

fittSNICZ=ZICCATC    -- a 
-- -- r ..zza   

Experimentor solderless breadboard 

Experimentor Matchboard - pre-drilled PCBs. 

When you have a circuit idea that you want to 
make happen, we have a system to make it happen 
quicker and easier than ever before: The 
Experimentor System. 

You already know how big a help our 
Experimentor solderless breadboards can be. Now 
we've taken our good idea two steps further. 

We've added Experimentor Scratchboard 
workpads, with our breadboard hole-and-connection 
pattern printed in light blue ink. To let you sketch up 
a layout you already have working so you can 
reproduce it later. 

With Experimentor Matchboard you can go from 
breadboard to the finished product nonstop! We've 
matched our breadboard pattern again, this time on 
a printed circuit board, finished and ready to build 
on. All for about £1.20 
There's even a letter-and-number index for each 

hole, so you can move from breadboard (where 
they're moulded) to Scratchboardrm (where they're 
printed) to MatchboardTM (where they're silkscreened 
onto the component side) and always know where 
you are. 
When you want to save time and energy, you can't 

beat The Experimentor System. 

1 EXP-300PC, which includes one item. 
• A Matchboard pre-drilled PCB 

2 EXP-302, which includes three items. 
• Three 50-sheet Scratchboard 

3 EXP-303, which includes three items. 
• Two Matchboards and an EXP-300 

A EXP-304, which includes four items. 
-••• Two Matchboards, an EXP-300 

£1.20 workpads  £1.50 solderless breadboard 
£7.60 

breadboard and a Scratchboard 
workpad £8.70 

GLOBAL SPECIALTIES CORPORATION 

G.S.C. (UK) Limited, Dept. 4W 
Unit 1, Shire Hill Industrial Estate, 
Saffron Walden, Essex. CB11 3AQ. 
Telephone: Saffron Walden (0799) 21682 
Telex: 817477 
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NEW • NEW • NEW • NEW 

HIGH-SPEED 
PROBE 

The Ll'-4 logic probe from 
Global Specialties Corp., is 
a high-speed  device  speci-
fically designed to detect and 
indicate logic levels at the 
high  speeds  and  narrow 
threshold  differentials  en-
countered in emitter —coup-
led—logic (mi.) circuitry. 

The  probe  responds  to 
single pulses as short as 3ns 
in  duration  and  to  pulse 
trains with repetition rates 
of more than 100MHz, and 
also incorporates a memory 
mode  for  storing  pulse 
events and detecting spuri-
ous  signals.  With  memory 
selected,  a single  one-shot 
pulse will be stored, and the 
pulse indicator will remain 
on until it is reset by the 
selector switch. 
The LP-0 is a portable, 

circuit-powered  instrument 
that  detects and indicates 
valid ext. logic levels using 
light emitting diode indica-
tors for "high" (logic 1) and 
"low" (logic 0) levels. A third 
"pulse" indicator shows the 
presence of single pulses or 
pulse trains, and when this 
indicator is on, the other 
light  emitting diodes  indi-
cate  positive  or  negative 
pulse polarity. 

Global  Specialties  Cor-
poration, Dept EE, Shire 
Hill  Industrial  Estate, 
Saffron  Walden,  Essex 
CB11 3AQ. 

BUDGET TOROIDS 
A  "budget  range"  of 

toroidal transformers, rated 
at 30, 60, 100, 160, 230, 330 
and 530VA can now be sup-
plied by Barrie Electronics. 
With 110, 220 or 240V prim-
ary  windings  and  dual 
secondaries  ranging  from 
6+6 to 50+50V, they have 
been selected to fulfil the 
requirements  of  both  the 
professional  and  amateur 
electronic engineer. 

The toroidal transformers, 
from  the  Cotswold  Elec-
tronics "budget range", will 
complement the 150 lamin-
ated types already held by 
Barrie Electronics on an off-
the-shelf basis. Each trans-
former is supplied with a 
data sheet giving technical 
details on the operation and 
installaion  of  the  toroids, 
which are manufactured to 
the same materials standards 
as  used  in  avionics,  tele-
communications and electro-
medical applications. 

Barrie Electronics Ltd., 
Dept EE, 3 The Minories, 
London EC3N 

AUTORANGING 
MULTIMETER 

The D350 is an autorang-
ing digital multimeter, small 
enough to fit into a shirt 
pocket,  from  Micro-Data 
Systems. 
The 312 digit liquid crystal 

display has both unit and 
function  annunciators  and 
the meter has the usual com-
plement of functions for i.e. 
or  d.c  current  measure-
ments to over 20A. An added 
feature is an audible  con-
tinuity tester facility. 
The  multimeter  is built 

around a single 64-pin cmos 
integrated circuit. This not 
only performs the analogue 
to  ditigal  conversion  and 
drives the display, but also 
contains  the  autorange 
switches, the a.c. to d.c. con-
verter  amplifier  and  the 
resistance  measurement 
source. 
The D350 measures 127mm 

x 64mm and is only 20mm 
thick. The price, including 
accessories, is £69 plus VAT. 

Micro-Data Systems, Dept 
EE, Coach Mews, St Ives, 
Huntingdon,  Cambridge-
shire PE17 4BN. 

DOWN TO EARTH 
An  unusual  but  useful 

item from the OK range of 
products is the WRS-1 per-
sonal grounding strap. 
Designed  to  safeguard 

work stations against static 
charges, the strap is attached 
to  the  user's  wrist  by  a 
bead chain and to an anti-
static work surface by a clip, 
thus  protecting  sensitive 
components from any static 
charge  generated  by  the 
operator. A 1 megohrn re-
sistor built into the flexible 
wire strap protects operators 
from possible shocks. 

OK Machine & Tool (UK) 
Ltd.,  Dept  EE,  Dutton 
Lane,  Eastleigh,  Hants 
SO5 4AA. 

L. 

BENCH POWER 
With outputs from 8V 2-5A 

to 350V 0.2A, the 22 models 
in  the  new  Kikusui  PAB 
series d.c. bench power sup-
plies from Telonic Berkeley 
UK offer a wide range of 
output options. 
Output  voltage  may  be 

varied continuously from OV 
by the use of "coarse" and 
"fine"  adjustment  controls. 
Continuous control of cur-
rent is available from 10 per 
cent to 100 per cent of rated 
value, so the units may be 
operated  in  the  constant 

voltage or constant current 
mode. Voltage and current 
are displayed simultaneously 
on  separate meters.  Over-
load protection is by con-
stant current transfer. 
Multiple units may be used 

in series to obtain a higher 
output voltage and two of 
the same model may be con-
nected in parallel to double 
the available current 

Telonic Berkeley UK Ltd., 
Dept EE, 2 Castle Hill 
Terrace,  Maidenhead, 
Berkshire. 
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This is the spot where readers pass 
on to fellow enthusiasts useful and 
interesting circuits they have them-
selves devised. 
Payment is made for all circuits 

published in this feature. 

Contributions should be accom-
panied by a letter stating that the 
circuit idea offered is wholly or in 
significant part the original work of 
the sender and that it has not been 
offered for publication elsewhere. 

MINI ORGAN 

The main part of this circuit is the 
unijunction transistor oscillator TRI 
with a transistor amplifier TR2. With 
the supply connected, Cl will charge 
up via VR1, RI, the probe and one 
of the presets. When the transistor 
switches over, Cl discharges itself 
into the emitter of TR1. When TR1 
has switched back, Cl will charge up 
again. The same thing happens again 
and these pulses are emitted by base 
1, and then amplified by TR2 and fed 
into LSI. Cl makes sure that the peak 
current requirements can be met. 

RI ;Skil  VR1 4.7k17 

The preset potentiometers are con-
nected to wood screws fitted to the 
front panel of the instrument. The 
probe  is applied  to  these  screw 
heads to produce the required sounds. 
An on/off switch can be mounted 

in the supply if required. It is advised 
to fit TR2 with a small heatsink. The 
highest note is about A before middle 

C. RI can be reduced if this is found 
a little low. The unit is tuned by turn-
ing the presets and comparing the 
output frequency with a piano or 
other conventional instrument. 

A. Clark, 
Lichfield, 
Staffs. 

HIGH VOLTAGE PULSER 

Recently I acquired an old desk 
top calculator in which I found some 
old "Nixie" display tubes. In order to 

experiment with these safely, I de-
vised the enclosed novel circuit for a 
high voltage pulser which may also 
interest your readers. 

The "buzzer", made from a 4in nail 
and coil, supplies a broken-up d.c. 
voltage to a mains transformer con-
nected the opposite way round to 
normal. The primary or mains input 
terminals forming the high voltage 
output or "secondary" winding. 
The transformer steps up the broken 
d.c. and produces a series of high 
voltage spikes at the output terminals. 
The wire for the buzzer coil was 

obtained from a heater winding of an 
old transformer. It was found that a 
PP9 battery provides an adequate 
power supply. 
Warning: Avoid any contact with 

the output terminals of the trans-
former since it gives quite a kick. 

H. Karmazyn, 
Handsworth, 
Birmingham. 

OT 
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Sinclair UM Personal Comp 
the heart of a system 
that grows with you. 
the Sinclair ZX80, world's first com-
plete personal computer for under 
£100. Not surprisingly, over 50,000 
were sold. 
In March 1981, the Sinclair lead  95 

increased dramatically. For just 
£69.95 the Sinclair ZX81 offers even  • 
more advanced facilities at an even 
lower price. Initially, even we were 
sur risedb th  

1980 saw a genuine breakthrough - 0 Kit: 

y e demand - over 
50,000 in the first 3 months! 
Today, the Sinclair ZX81 is the 

heart of a computer system. You can 
add 16-times more memory with the 
ZX RAM pack. The ZX Printer offers 
an unbeatable combination of 
performance and price. And the ZX 
Software library is growing every day. 

Lower price: higher capability 
With the ZX81, it's still very simple to 
teach yourself computing, but the 
ZX81 packs even greater working 
capability than the ZX80. 
It uses the same micro-processor, 

but incorporates a new, more power-
ful 8K BASIC ROM - the 'trained 
intelligence' of the computer. This 
chip works in decimals, handles logs 
and trig, allows you to plot graphs, 
and builds up animated displays. 
And the ZX81 incorporates other 

operation refinements - the facility 
to load and save named programs 
on cassette, for example, and to 
drive the new ZX Printer. 

Every ZX81 comes with a comprefiensive, specially- written 
manual - a complete course in BASIC programming, from 
first principles to complex programs 

Nigher specification, lower price - 
how's it done? 
Quite simply, by design. The ZX80 
reduced the chips in a working 
computer from 40 or so, to 21. The 
ZX81 reduces the 21 to 4! 
The secret lies in a totally new 

master chip. Designed by Sinclair 
and custom-built in Britain, this 
unique chip replaces 18 chips from 
the ZX£30! 

New, improved specification 
• Z80A micro-processor - new 
faster version of the famous Z80 
chip, widely recognised as the best 
ever made. 
• Unique 'one-touch' key word 
entry: the ZX81 eliminates a great 
deal of tiresome typing. Key words 
(RUN, LIST, PRINT, etc.) have their 
own single-key entry. 
• Unique syntax-check and report 
codes identify programming errors 
immediately. 
• Full range of mathematical and 
scientific functions accurate to eight 
decimal places. 
• Graph-drawing and animated-
display facilities. 
• Multi-dimensional string and 
numerical arrays. 
• Up to 26 FOR/NEXT loops. 
• Randomise function - useful for 
games as well as serious applications. 
• Cassette LOAD and SAVE with 
named programs. 
• 1K-byte RAM expandable to 16K 
bytes with Sinclair RAM pack. 
• Able to drive the new Sinclair 
printer. 
• Advanced 4-chip design: micro-
processor, ROM, RAM, plus master 
chip - unique, custom-built chip 
replacing 18 ZX80 chips. 

£69.95 
Kit or built - it's up to you! 
You'll be surprised how easy the 
ZX81 kit is to build: just four chips to 
assemble (plus, of course the other 
discrete components) - a few hours' 
work with a fine-tipped soldering iron. 
And you may already have a suitable 
mains adaptor - 600 mA at 9 V DC 
nominal unregulated (supplied with 
built version). 
Kit and built versions come com-

plete with all leads to connect to 
your TV (colour or black and white) 
and cassette recorder. 



'ter-

16K-byte RAM 
pack for massive 
add-on memory. 
Designed as a complete module to 
fit your Sinclair ZX80 or ZX81, the 
RAM pack simply plugs into the 
existing expansion port at the rear 
of the computer to multiply your 
data/program storage by 16! 
USE it for long and complex 

programs or as a personal database. 
Yet it costs as little as half the price 
of competitive additional memory. 

With the RAM pack, you can 
also run some of the more sophisti-
cated ZX Software - the Business & 
Household management systems 
for example. 

ZX8I 
6 Kings Parade, Cambridge, Cambs., CB21SN. 
Tel: (0276) 66104 & 21282. 

Available now 
the ZX Printer 
for only £49."A 
Designed exclusively for use with 
the ZX81 (and ZX80 with 8K BASIC 
ROM), the printer offers full alpha-
numerics and highly sophisticated 
graphics. 

A special feature is COPY, which 
prints out exactly what is on the 
whole TV screen without the need 
for further intructions. 

At last you can have a hard copy 
of your program listings-particularly 

useful when writing or editing 
programs. 
And of course you can print out 

your results for permanent records 
or sending to a friend. 
Printing speed is 50 characters 

per second, with 32 characters per 
line and 9 lines per vertical inch. 

The ZX Printer connects to the rear 
of your computer - using a stackable 
connector so you can plug in a RAM 
pack as well. A roll of paper (65 ft 
long x 4 in wide) is supplied, along 
with full instructions. 

How to order your ZX81 
BY PHONE - Access, Barclaycard or 
Trustcard holders can call 
01-200 0200 for personal attention 
24 hours a day, every day. 
BY FREEPOST - use the no-stamp-
needed coupon below. You can pay 

r To: Sinclair Rasaarch Ltd, FREEPOST , Camberley, Surrey, GU15 38R. 

by cheque, postal order, Access, 
Barclaycard or Trustcard. 
EITHER WAY - please allow up to 
28 days for delivery. And there's a 
14-day money-back option. We want 
you to be satisfied beyond doubt - 
and we have no doubt that you will be. 

Order i 

City item 
• 
Code item uric* 

2 
Total 
2 

Sinclair ZX81 Personal Computer kit(s). Price includes 
ZX81 BASIC manual, excludes mains adaptor. 12 49.95 

Ready-assembled Sinclai r ZX81 Personal Computer(s). 
Price includes ZX81 BASIC manual and mains adaptor. 11 89.95 

Mains Adaptor%) (600 rnA at 9 V DC nominal unregulated). 10 8.95 

16K-BYTE RAM pack. 18 49.95 

Sinclair ZX Printer.. 27 49.95 

8K BASIC ROM to fit ZX80. 17 • 19.95 

Post and Packing. 2.95 

El Please tick if you require a VAT receipt  TOTAL £   

*1 enclose a cheque/postal order payable to Sinclair Research Ltd, for £   

*Please charge to my Access/Barclaycard/Trustcard account no. 

'Please delete/complete as applicable  I 11 1 1 1 1 1 1 1 1 

Name: Mr/Mrs/Miss  1 1 I1  1 1 1 1 1 1 1 1 1 1 1 

Address'1 1 1 1 1 I 1 1 1I  1 1 I 1 1 I 1 1 1 

1 1 1 1 1 1 1 I 1 1 1 1 i 1 1 1 1 1 I 1 1 
L FREEPOST — no stamp needed. Offer applies to UK only. 

l I ' ' 
Please print 

1  1  1  1 

1  1  1  1 

1  1  1  1 

EVE 03 1 



CMOS 
4000  0 11 
4001  011 
4002  012 
4007  013 
4008  050 
40084F 080 
4009  025 
4010  030 
40114E 024 
4011  011 
4013  025 
4015  050 
4016  022 
4017  040 
4019  038 
4020  055 
4021  055 
4022  055 
4023  015 
4024  033 
4025  015 
4026  1 05 
4027  026 
4028  050 
4029  055 
4033  035 
4035  067 
4040  050 
4042  050 
4043  050 
40434E 093 
4044  060 
4046  060 
4047  068 
4049  024 
4050  024 
4051  055 
4052  055 
4053  055 
4054  1 30 
4055  1 30 
405,6  1 33 
4059  575 
4060  075 
4063  1 15 
4066 
4067 
4068 
401394( 
4070 
4071 
4072 
1073 
4075 
4076 

30 
30 
16 
14 
16 
16 
16 
16 
16 
55 

4077 
4078 
4081 
4082 
4093 
4099 
4175 
4502 
4503 
4506 
4507 
4506 
4510 
4511 
4512 
4514 
4515 
4516 
4518 
4520 
4521 
4522 
4527 
4528 
4529 
4531 
4532 
4534 
4536 
4538 
4539 
4543 
4549 
4553 
4554 
4555 
4556 
4557 
4558 
4559 
4560 
4561 
4562 
4566 
4568 
4569 
4572 
4580 
4581 
4582 
4593 
4584 
4585 
4702 
4703 
4704 

0 18 
0 18 
012 
018 
030 
080 
080 
060 
050 
070 
037 
1 50 
055 
045 
055 
1 25 
1 25 
060 
035 
060 
1 30 
089 
080 
085 
070 
065 
080 
400 
250 
085 
080 
080 
350 
270 
1 2Q 
035 
040 
230 
080 
350 
250 
00 
250 
1 20 
1 45 
170 
022 
325 
140 
070 
060 
027 
045 
450 
448 
424 

0705 
4706 
4720 
4723 
4724 
4725 
40014 
40085 
443098 
40106 
40160 
40161 
40162 
40163 
40174 
40175 
40192 
40193 
40194 
40195 

TTL  N 
740014 
7401N 
7402N 
740314 
7004N 
7405N 
7406N 
7407N 
7408N 
7409N 
7110N 
7011N 
741214 
741314 
7414N 
741614 
7117N 
712061 
7421N 
7423N 
7425N 
7426N 
742714 
7429.014 
7432N 
7437N 
7438N 
744014 
7441N 
744214 
744314 
7444N 
744574 
744614 

1 24 
450 
400 
095 
095 
2 24 
054 
099 
054 
069 
05 
05 
05 
05 
05 
05 
08 
08 
08 
OB 

0 10 
0 10 
020 
011 
0 12 
0 12 
022 
022 
0 15 
0 15 
0 12 
0 18 
0 19 
0 27 
0 51 
0 27 
0 27 
0 13 
028 
022 
022 
022 
022 
0 12 
0 23 
022 
022 
0 11 
051 
042 
062 
062 
0 FC1 

7047N 
744814 
7450 
7451N 
745314 
745414 
746014 
747084 
747214 
7473N 
7474N 
7475N 
7476N 
748435 
7481N 
7482N 

062 
056 
0 11 
0 la 
0 14 
0 14 
0 14 
028 
0 27 
028 
028 
035 
030 
026 
020 
075 
075 
0 24 
1 05 
033 
055 
035 
035 

4$N  070 

060 
045 

7497N  1 40 
74100  1 10 
74104  062 
74105  062 
74107  026 
74109N 035 
1411014 054 
7411114 069 
7411214  1 70 
7411614  1 98 
1411814 085 
7411914  1 20 
7412014 095 
7412114 034 
7412214 034 
7412314 04C 
7412514 040 
7412614 040 
7412814 065 
7413214 050 
7413614 065 
74141N 045 
74142N  1 116 
7414314 250 
7414414 250 
7414514 0 75 
7414714  I 50 
7414814  I 09 
1415014 0 79 
7415114 • 

74153N 055 
74154N 055 
74155N 055 
74156N 055 
7415714 055 
747 5814  I 90 
7416014 055 
7416114 055 
74162N 055 
7416314 055 
7416414 055 
7416514 055 
7416614 070 
7416714  1 29 
7417014  1 25 
7417314  I 10 
74174N 075 
7417564  075 
7417614 075 
7417714 075 
74178N  090 
7417914  1 35 
74180N  075 
7418714  1 22 
7418214 0 70 
7418414  1 20 
741 9814  1 20 
7418814  300 
741 9014 055 
7419714 055 
7419214  055 
1419314  055 
74194N  055 
7419514 055 
7419614  0 5,5 
74197N  055 
741 9814  085 
7419914  I 00 
74221N  1 00 
74206N  1 50 
74247N  1 51 
74248N  l 89 
7424914  0 11 
74251N  1 05 
74265N  066 
7427314  2 67 
1427814  219 
7427914  089 
74283N  1 30 
742113414  3.50 
74 84 3.50 
7428084 too 
7429384 I.% 
74 36714  236 
1429614  1 85 
7, " N  • 

AMBIT internutiona 

74366N 
7436714 
7436814 
743 9014 
7439314 
7449014 

74LSN 
74LSOON 
74LSOIN 
744502N 
741503N 
741504N 
741505N 
7445013N 
74100914 
744SION 
744 SIIN 
741512N 
711513N 
744 51414 
744515N 
741520N 
74152161 
741522N 
741526N 
711527N 
741528N 
741530N 
744532N 
741533N 
741 S37N 
744538N 
744540N 
744542N 
744547N 
744548N 
744.549N 
741551N 
701554N 
71455514 
741573N 
744574N 
744575N 
744576N 
744578N 
74108314 
741585N 
744586N 
744590N 
744591N 
741592N 
741593N 
74159564 
744596N 
7415107N 

085 
085 
085 
1 85 
1 85 
1 85 

010 
010 
011 
011 
0 14 
013 
0.12 
012 
0.12 
012 
012 
0.20 
0 30 
0.12 
012 
012 
U 12 
0.14 
012 
015 
012 
012 
0.15 
0.15 
014 
0 13 
0.30 
035 
045 
0.58 
013 
0.14 
0.10 
0.21 
0.16 
0.22 
020 
0.19 
0.10 
0.60 
0.14 
0.32 
0.28 
0.31 
0.31 
0.00 
1 20 
025 

7445109N 
7445112N 
7454113N 
7445114N 
7415122N 
7445123N 
7445124N 
741512514 
7045126N 
7445132N 
7415133N 
7415136N 
7415138N 
7445139N 
7445145N 
741 5151N 
701515361 
7415154N 
7415155N 
7445156N 
7415157N 
741515814 
7445160N 
74L5161N 
741516214 
741_5163N 
741516414 
7445165N 
741516614 
7445168N 
741S1 6814 
7415170N 
7445173N 
744517414 
7145175N 
7445181N 
7415183N 
7445160N 
744 SI9ON 
741519114 
7415192N 
7445193N 
7445194N 
7445195N 
7415196N 
741 S197N 
7445200N 
7445202N 
7445221N 
741024014 
744 5241N 
7445242N 
744524314 
7445244N 
7445245N 
7445247N 

020 
020 
0.20 
0.19 
0.35 
0.35 
1.00 
024 
0.21 
042 
0.20 
0.20 
030 
0.30 
1 20 
030 
027 
0 99 
0 35 
0 37 
0 30 
030 
0.37 
0 37 
037 
0.37 
0.40 
080 
080 
0.70 
085 
690 
690 
0.40 
so 

1.05 
1 75 
1 28 
45 
005 
045 
042 
0 35 
0 35 
055 
060 
340 
3 45 
0 50 
0 80 
0 BO 
0 70 
070 
060 
080 
I 35 

741524814 
7445249N 
744 5251 N 
7415253N 
7445257N 
744 5258N 
7445259N 
7415260N 
7445266N 
741527364 
7445275N 
7415279N 
7415283N 
741 5283N 
741528435 
741 S293N 
7445295N 
741529814 
7415365N 
74LS366N 
7445367N 
7415368N 
741537364 
7445374N 
7445375N 
7445377N 
7415378N 
7445379N 
7445384N 
741 S385N 
7115386N 
741 S393N 
7445393N 
7015395N 
7445396N 
7415398N 
7115399N 
7415445N 
74454476i 
7445490N 
7415668N 
1445686314 
7445670N 

RAM 
2702 
2112 
2114 2 
4027 
4116 2 
4116 3 
48645 
6116P 3 
61165 4 
8264 

I 35 
I 35 
0 35 
035 
040 
0 37 
060 
050 
0 22 
070 
320 
035 
250 
042 
050 
0 40 
1 50 
076 
0 32 
0 34 
0 32 
035 
0 70 
070 
040 
085 
065 
0 60 
250 
205 
029 
069 
0 61 
2 10 
1 99 
2 75 
230 
ao 
95 
10 
05 
05 
70 

1 70 
340 
1 49 
578 
1 59 
1 09 
12 50 
9.00 
11 25 
12 50 

74CXX 

74033 
74CO2 
74C04 
740 08 
74C10 
74CI4 
74C20 
74C33 
74C32 
74C42 
74048 
74C73 
74C74 
74C76 
74C83 
74C85 
74C86 
74C89 
74C90 
74C93 
74C95 
74C107 
74C151 
74C 154 
74C157 
74C160 
74C161 
74C162 
74C1E3 
74C 764 
74C165 
74C173 
74C174 
71C175 
74C192 
74C 793 
71C195 
74C200 
74C221 
74C901 
74C902 
74C903 
74C904 
74C905 
71C906 
74C907 
74C938 
74C909 
74C910 
74C911 
70C918 
74C925 
74C926 
74C927 

020 
020 
020 
020 
020 
055 
020 
020 
020 
082 
1 03 
050 
050 
048 
098 
098 
026 
268 
080 
080 
094 
048 
1 52 
226 
1 52 
083 
08) 
080 
080 
080 
084 
072 
0 72 
0 72 
080 
080 
093 
a 52 
06 

038 
038 
038 
038 
564 
038 
038 
084 
1 52 
362 
086 
098 
432 
432 
a 32 

Processors 
8080 series 
1300304FC 2 1730 
8212  230 
8214  350 
8216  I 95 
8224  350 
8251  821 
2255  540 

680018809 
138)35  12 90 
6134(X)  425 
68E100  485 
6832  350 
6829  II 75 
6810  1.25 
68410  135 
68810  200 
6820  1.95 
6821  1.25 
68421  2.10 
68821  2.26 
6840  425 
68440  456 
€4384o  105 
6850  1.50 
68850  213 
6852  2.95 
83452  275 
68852  295 
584 98  525 

Z80 series 
2804  63 75 
29844061  750 
Z9IDAPIO  3.50 
2804,510 I 11 00 
2834510 2 11 00 
Z934510 9 995 
2110C TC  400 
280ACTC  4 50 
18001  65 00 

PROM 
2708  200 
2716  13 00 
2532  OA 
2732  14 00 

PTICSI shown 

exclude VAT. 
Portage 509 
per order (UK). 

TELEPHONE STD 027/ 230909  TEL X 995194 AMBIT G POSTCODE CM14 4SG 

200 north Seruice Rood, Brentwood, ESSER 

METERS: 110  • 82  35mm 
30pA,  SOMA,  1000A.  £5.90. 

Post 50p. 

METERS: 45 x SO x 34mm 
100HA, 1mA, 5mA, 10mA, 

25v, 1A, 2A, 5A 

5A 25V £2 90. Post 30p. 

METERS: GO x 47 x 33m m 
500A, 100r,A, 1mA, 5mA, 10mA, 
100mA,  1A,  2A,  25v,  50v, 
50-0-500A. 100-0-100rak. £4 78. 
VU meters. ES 32. 

Post on above meters 30p. 

Silicone grease 50g £1.32 Post 
14p. 

MULTI-METER 
7N  360TR 
20,000  ohm/volt 
DC Volts: 0.1, 
0 5, 2 5, 10-150-
250-1,000v. 
AC Volts: 10-50, 
250-1,000 

RESISTANCE 
RANGES 
X1,  X10,  X1K, 
X1OK 
£14 10 
PAP. 87p 

TRANSFORMERS 
240v Primary 
3-0-3v  100mA  82p 
6-0-6v  100mA  87p 
6-0-6v  250mA  £1 22 
12-0-12v  50mA  92p 
12-0-12v  100mA  £1 15 
Post on above transformers 48p. 

9-0-9v 
12-0-12v 
15-0-15c 
6 3v 
6-0-6v 

1A 
1A 
1A 
14A 
14A 

£1 BO 
£2 40 
£2 60 
£1 80 
£2 10 

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 1 BA 

BEFORE AND AFTER SCIENCE 
1 HEY DUMMY' A weekly transfusion of New Musical Express  is all it 
1 takes to make A REAL PERSON of you With its scientifically tested 
formula - truth and trivia, wit and gibberish - it's the mo dern  music  formula 

complete life support system Every Thursday. 

The paper for the almost huma 

Pic of Krattwerk dummy by Anton Corbijn. 
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-THIS MONTH'S NEW KITS 
For this musi ully inclined 
Drum Synthesiser .. . . . .  C29.50 
Mixer/Pre Amp  . £16  
Stylus Organ •  .  £4.95 

For the Service Engineer 
Micro Volt Multiplier  £3.95 
Sign Wave Generator  .  £5.75 
Linear Power Output Meter  El 1.50 

For the Ham or CB Enthusiast 
Aerial Rotator  . . .  C24.50 
Aerial Direction Indicator  )75.90 

For the Motorist 
Electronic Ignition Kit .  E19.50 

For all of you 
Electric Jigsaw Puzzle  E5.30 
Blow Heater Kit  £6A5 

And if you are hoeing TV Interference Problems 
High-Pass Filter 
Low Pass Filter 

Cl 95 
C3 45 

UNIVAC KEYBOARD BARGAIN 
Ideal for use with Z)(93/81 Has 50 keys and many other marts 
for your spares box Probably cast in excess of £100 In very 
good used condition  E13.50  E200 post. Diagram showing 
how to connect to ZX80/81 - £2.00 extra. 

COMPUTER DESK 

Site OPPrOx 4'. 2' a 26" high These were made for hard 
work, the top being formica covered Suitable for housing 
instruments or for use as office desks Beautifully made, these 
cost over £100 each, our price only Ell 50 each, however, you 
must arrange to collect. 

EXTRACTOR FANS 
Mains operated - an Computer. 
5' Woods extractor 

£5.75 Post £1.00 
6* Woods extractor 

£6.90 Post £1.25 
6' Planner, extractor 

£7.50 Post El 00 
4' • 0" Muffin 115v 

£4.50 Post 50p 
4- x 0" Mullin 230v 

£6.75 Post 50p. 

INTERRUPTED BEAM 
This kit enables you to make a switch that will trigger when a 
steady beam of infra red or ordinary light is broken Main com-
ponents - relay, photo transistor, resistors and caps, etc 
Circuit diagram but no case. Price £2.30 

INSTRUMENT BOX WITH KEY 
Very strongly made ply wood sides with hard board top and 
bottom). This is black grained effect, vinyl covered, very pleasing 
appearance Internal dimensions 12'4" long, 4'4" wide, 6- deep. 
Ideal for carrying your multi range meter and small tools and for 
keeping them in a safe pierce £2.30. Post paid if ordered with 
other goods, otherwise CI 00 

ROPE LIGHT 
4 sets of coloured lamps in translucent plastic tube arranged to 
give the appearance of a running or travelling light With variable 
scieed control box, ideal for disco or shop window display 
Complete, made up, ready to plug into mains £36.00 • E2 post 

COMPUTER KEY SWITCHES (make your own keyboard) 
These are for making up on a p c.b. and consist of a vertical mount-
ing compute .vne reed switch, which makes circuit when &magnet 

Peale. over it. The magnet is located in 
the plastic plunger which in turn is 

depressed by a push rod, to 
.  which the legended mop is 

fixed. These are made 
up in banks of 
6, price C2.30 
Per benk of 6 
'including topsl 

OUR CCAARR  STARTER AND CHARGER KIT has no doubt saved 
many motorists from embarrassment in an emergency you can start 
car off mains or bring your battery up to lull charge in a couple of 
hours The kit comprises 250w mains transformer, two 10 amp 
bridge rectifiers, start/char ge switch and full instructions You can 
assemble this in the evening, boa it up or leave it on the shelf in the 
garage, whichever suits you best. Price £11.50 r £2 50 Post 

GPO HIGH GAIN AMP/SIGNAL TRACER In case measuring 
only 51ain • 3.4in a  is an extremely high gain 170d8) solid 
  amplifier designed for use as a signal tracer on GPO cables, etc 
With a rischo it functions very well.. a signal tracer. By connecting 
a simple coil to the input socket a useful mains cable tracer can be 
made. Runs on standard 4iu battery and has input, output sockets 
and on-off volume control, mounted flush on the top. Many other 
uses include general purpose amp, cueing amp. etc. An absolute 
bargain at only £1.85. Suitable 130ohre earpiece 69p. 

FREE OURBE E NCCULRORSEENDTWB I AT RH GAALI OL IRSDTEWRISL L 

3 CHANNEL SOUND TO LIGHT KIT 
Complete kit of 
parts for • 
three-channel 
sound to light 
unit control'. 
ing over 2000 
watts of light-
ing Use this 
at home if 
you wish but it 
is plenty rugged enough for disco work The unit is housed in an 
attractive two-tone metal case and has controls for each channel, 
and a master on/off The audio input and output are by '4" 
sockets and three panel mounting fuse holders provide thyristor 
protection A four-pin plug and socket facilitate ease of connect. 
ing lamps Special snip price is £14.95 in kit form or £25.00 
assembled and tested 

MULLARD UNILEX 
A mains operated 4 • 4 stereo 
system Rated one of the 
finest performers in the 
stereo field this would 
make a wonderful gift for 

almost anyone In easy to assemble 
modular form this should sell at about E30 
- but due to a special bulk buy and as an in. 
connive for you to buy this month we offer the sys-
tem c omplete at only £16.75 including VAT and post 
FREE GIFT - buy this month and you end receive a pair of 
Goodman's eliptical Era 5' speakers to match this amplifier 

[ POCKET AUDIO COMPONENT TESTER 
THIS MONTH'S SNIP 

With it you can quickly test diodes', rectifiers, transist-
ors, capacitors, check wiring and P.c boards for open 
circuits, find the anode and cathode of a diode or 
rectifier and whether a transistor is PNP or NPN, which 
are the base collector and emitter connections. Con-
densers, if bad, give a continuous signal, but if good, 
give intermittent signals of varying length depending on 
their vaIase The test current is very low (NA) and the 
voltage only I ev, so it is also possible to check MOS 
devices, as well as sensitive transistors without fear of 
damaging them The unit is supplied complete with 

internal battery, which should lest many months 
Price £3.45p 

THERMOSTAT ASSORTMENT 
10 different thermostats 7 bi -metal types and 3 liquid types 
There are the current slats which will open the switch to protect 
devices against overload, short circuits, etc  or when fitted say 
in front of the element of a blow heater, the heat would trip 
the stet if the blower fuses, appliance stets, one for high temp-
eratures. others adjustable over a range of temperatures which 
could include 0  100•C There is also a thermostatic pod which 
can be immersed, an oven stet, a calibrated boiler slat finally an 
ice stet which, fitted to our waterproof heater element, up in the 
loft could protect your pipes from freezing Separately, these 
thermostats could cost around £15.00  however, you can have 
the parcel for £7.50. 

6 WAVEBAND SHORTWAVE RADIO KIT 
Bandspread covering 13.5 to 32 metres. Based on circuit which 
appeared in a recent issue of Radio Constructor Complete kit in-
cludes case materials, six transistors and diodes, condensers, resist-
ors. inductors, switches, etc Nothing else to buy if you have an 
amplifier to connect it to or a pair of high resistance headPho us. 
Price £11.95. 

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

TRANSMITTER SURVEILLANCE 
Tiny, easily hidden but which will enable conversation to be picked 
up with FM radio. Can be made in a matchbox -- all electronic 
parts and circuit £2.30. (Not licenceable in the U.K.). 

RADIO MIKE 
Ideal for discos and garden parties, allows complete freedom of 
movement. Play through FM radio or tuner amp. C6.90 comp kit. 
(Not licenceable in the U.K.). 

RADIO STETHOSCOPE 
Easy to fault find - start at the aerial and work towards the speaker 
when signal stops you have found the fault. Complete kit £4.95. 

MUGGER DETERRENT 
A high note bleeper, push latching switch, plastic case and battery 
connector Will scare away any villain and bring help. £2.50 c om-
plete kit 

POPULAR SNIP - STILL AVAILABLE 

And it still carries a free gift of a denoldering pump, which we are 
currently sailing at C6.350. The snip is perhaps the most useful 
breakdown parcel we have ever offered It is a parcel of 50 nearly 
all different computer panels containing parts which must have 
cost at least £500 On these boards you will find over 300 IC's. 
Over 300 diodes. over 200 transistors and several thousand other 
parts, resistors, condensors, multi-turn pots, recifters, SCR, etc 
etc If you act promptly, you can have this parcel for only £8.50, 
which when you deduct the value of the desoldering pump, works 
out to just • little over 4p per panel Surely this is a bargain you 
should not miss! 
When ordering please add £2.50 Post and El .27 VAT 

J. BULL (Electrical) Ltd 
(Dept. EE), 34  36 AMERICA LANE, 

HAYVVARDS HEATH, SUSSEX RH16 3QU. 
Established 
30 YEARS 

BURGLAR ALARM CONTROL PANEL 
Contains labelled connection block, latching relay, test switch and 
removable key control switch. Simplifies the whole installation, 
all you have to do is to take wires to pressure pads and to alarm 
bell. Price E7.95, with complete diagram. 

MINI MONO AMP on p c b size 4" 
approx. Fitted volume control and a hole 
fore tone control should you require 
it The amplifier has three 
transistors and we estimate 
the output to be 3W rms. 
More technical data will be 
included with the amplifier 
Brand new, perfect condition, 
offered at the very low price of 
£1.15 each. or 10 for E10.00. 

DELAY SWITCH 
Mains operated - delay can be accurately 
set with pointers knob for periods of up 
to 2Yihrs. 2 contacts suitable to switch 10 
amps - second contact opens a few min-
utes after 1st contact. £1.95. 00ki 

I TIME SWITCH BARGAIN 
, Large clear mains frequency controlled 
I Clock, which will always show you 
the COrreCt time r start and stop switch-
, es with dials Complete with knobs. 
£2.50. 

LEVEL METER 
Sae approximately 6- square. scaled signal 
and power but cover easily removable for 
resealing. Sensitivity 200 uA. 75p. 

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

TANGENTIAL BLOW HEATER 
2 5 Kw quiet, 
efficient instant 
heating from 
230/240 volt 
mains Kit consists 
of blower as 
illustrated, 25 Kw 
element, control switch and data all for (495. post 11 511 

12V SUBMERSIBLE PUMP 
Just loin it to your car battery, drop it into the liquid to be moved 
and up it comes, no messing about, no priming, etc and you get a 
very good head. Suitable for water, paraffin and any non-explosive 
non-corrosive liquid. One use if you are a camper, make yourself 
a shower  Poor £B.50. 

VENNER TIME SWITCH 
Mains operated with 20 amp switch, one 
on and one off per 20 firs repeats daily 
automatically correcting for the lengthen 
ing ry shortening day. An expensive time 
switch but you can have it for only £2,05. 
These are without case, but we can su pply 
mete case with window £2.95. 
Also available is adaptor kit to convert 
this into a normal 24hr-time switch but 
...nth the added ridvantsge of up to I 2 on 
offs per 24hrs This makes an ideal con 

troller for the immersion heater Price of 
adaptor kit is £2.30. Post any or all items El 

12V FLUORESCENT LIGHTING 
For camping  car repairing - emergeny lighting 
from a 12v battery you can't beat fluorescent 
lighting It will offer plenty of well 
distributed light and is 
economical. We 
offer an inverter 
for 21" 13 watt 
miniature fluores-
cent tube. £3.45. 
(tube not supplied) 

FIVE UNUSUAL SWITCHES 
For inventors, experimenters, service engineers, students or in 
fact anyone interested in making electrical gadgets. The parcel 
contains - delay switch - motor driven switch - two- way and 
off "etch -- polarity changing switch - and humidity switch. Our 
regular price for these switches bought separately it Over £10, bur 
this month you can have the 5 for £2.50. 

SPIT MOTORS 

a  LI_ 
These are powerful mains operated 
in duction motors with gear box 
attached. The final shaft is e 14" rod 
with square hole, so you have ellen 
wive couplingmethods  final speed 
is appro• 5 revs/min, price £5.50. 
Similar motors with final speeds of 
BO. 100, 160 & 200r.p.m. same price 

COMPONENT BOARD 
Ref. W0998 
This is a modern fibreglass board which contains a multitude of 
very useful parts, most important of which are 35 assorted diodes 
and rectifiers including 4 3arnp 400v types (made up in • tteittcad 8 
transistors ty pe BC 107 and 2 type BF Y 51 electrolytic condensers 
SCR ref 2N 5062 25 Out 100v DC and 100uf 25v DC and over 100 
other parts including variable, fixed and wire wound resistors, 
electrolytic and other condensers. A real snip at £1.15. 

MAIL ORDER TERMS: Cash, P.O. or cheque with order. Orders under £10.00, add 
60p service charge. Monthly BCCOUnt orders accepted from schools and public companies. 
Access & Barclaycard orders phone Haywards Heath (0444) 54563. CALLERS: to 
Haywards Heath (closed Sat.), or 2, Bentham Road, Off Elm Grove, Brighton (closed 
Wed.). BULK ORDERS: Write for special quotation. Normally delivery is by return. 
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LOGUE 82 please Send 700 
(includes 70p voucher to be re-
claimed against orders valued 
£10 00 or over). 

ALL ITEMS  BRAND  NE W 
AND GUARANTEED 

SPEEDY MAIL ORDER 
SERVICE 

No P P charges on UK C W O 
orders over £5 75 ,nc  V A.T. 
(add 40p  handling charge  if 
under). 

PLEASE ADD 15; V.A.T. TO 
TOTAL VALUE OF ALL 

ORDERS 

FOR EV BARGAINS LIST and 
useful News Sheet send S.A.E. 

ELECTRO WTE 
CATALOGUE '82 
ESSENTIAL READING FOR:-

THE ELECTRONICS 
ENTHUSIAST 

THE COMPUTING FREAK 

THE EQUIPMENT 
MANUFACTURER 

PACKED WITH INFORMATION 
ON MORE THAN 6,000 STOCK 
ITEMS: ACTIVE AND PASSIVE 
COMPONENTS.BOXES,CASES, 
COMPUTER HOUSINGS. 
KNOBS,  POTS,  SWITCHES, 
RELAYS. 
EVERYTHING FROM R's AND 
C's TO COMPUTING SYSTEMS  44:227SE 

  40288E 
4029BE 

FOR YOUR COPY OF CATA-  4030BE 
4041BE 
4042BE 
40438E 
4044 BE 
40468E 
40498E 
4050BE 
40608E 
40698E 
40708E 
4071131 
407281 
4081131 
40828E 
409313E 
4510BE 
1 4511131 

451613E 
4514 BE 

44  :2121  
4543131 
4583611 

4000BE SERIES 
4000131  lip 
40018E  lip 
40028E  lip 
4006BE  96p 
4007BE  lap 
4008BE  81Ip 
400913E  54p 
401013E  54p 
4011BE  lip 
4012BE  11lp 
401313E  lap 
40148E  allip 
4015131  114p 
401613E  40p 
401181  80p 
4018BE  Hp 
4019BE  64p 
4020BE  liap 
402113E  lip 
4022BE  113p 
402313E  lip 
40240E  90p 
40256E  tflp 

175o 
Sip 
hip 
123p 
540 
Sip 
Up 
93p 
Op 
128p 74L5137 
p 741S138 

dip  74L5139 
133p  74L5145 
239  74LS148 
27p  74L5151 
lip  74LS153 
19p  7415155 
19p  74L5156 
lip  74L5157 
45p  74LS161 
1219  74LS163 
13119  74LS164 
31116p  74L5165 
137p  74LS166 
12Sp  74LS173 
12Sp  7415174 
175p  741.5175 
1115p  741.3111 

SHOP HOURS 9-5.30 p.m. (1 p.m. 
Sat.) Please mention this journal 
when writing or ordering by post. 

74LS(10 SERIES 
74LSOO  lip 
741.502  14p 
741.504  lip 
74L S05  23p 
74LSO8  20p 
741.510  19p 
74LS11  20p 
741.514  Sip 
741.520  Ilp 
741_530  21p 
741532  22p 
741.537  24p 
74LS38  359 
741542  511p 
741S47  lip 
741351  2Sp 
741573  309 
741574  30p 
741..575  44p 
741.576  30p 
74LS85  Sep 
74LS86  38p 
741.590  44p 
74LS92  Sip 
74LS93  57p 
741.5107  Sip 
741.5112  3Sp 
741.5123  Illp 
741.5125  dip 
741.5126  42p 
74LS132  Sep 
74LS136  42p 

111Ip 
114p 
78p 
120p 
165p 
77p 
77p 
94p 
94p 
ilep 
78p 
lep 
Nip 
75p 
tlip 
1011p 
15p 
114p 
110p 

741_5193 
741S195 
7415196 
741.5197 
741.5253 
74 15257 
7415259 
741S266 
7415273 
741.5279 
741.5299 
741.5367 
741S368 
74LS373 
741S374 
741-5378 
741.S393 

More popular items from our 'CATALOGUE 82'. 
All prime stock. No seconds or fall-outs. 

NICADS AND CHARGERS 
by Sanyo CadnIca 
N450AA (AA size) 
N1800C (C size) 
N35001) (D size) 
6N75P (PP3 size) 
CHARGERS: 

r:P  NC75G (PPR 
NC450S (4 x AA) Tz; NC1230 (AA, C,D)   

160p  COMPONENT PACKS 
319  buy in quantity tor best value 
130 9 CPI: 100 ceramic capacitors from 1p8 to 114F 
7aP Selection determined by relative popularity. 
295p  Pack Price £4 20 
56p 
559 
150p 
150p 
lap 
85p 

Map 
£2-27 
£3.711 
E4 IS 

E4.115 
E4 is 
E7.64 

Computing IC's 
2114 L1 .Si 
4111  El MI 
4116 200n S E1 SO 
4116 250nS  £1.31 
4116 300nS  LO 
M A CPU  Ell N 
Z80A P10  1611 MI 
Z80A CTC  E11.4111 
6402 UART F.4-541 
Special Ohio' 
25  4116 (300 B) 

t111.4111 only 

Regulators 
7645/12/15/24  {Sp ' 
7905/12/15/24  85p 
781.05/12/15/24 32p 
M O5/12/15/24 67p 
723 (14 pin)  369 
710.105  ES 55 
78HGKC  E7 26 
79HGKC  L12-1S 
LM317K  La NI 

Low Pronto IC 
Nolders-SICC 
pins 1 off,  25 off 

£1 18 
14  12p  £2 18 
15  lip  £2 SO 
Ii  lip  £3 20 TIP41A 
20  lip  £3.041  TIP42A 
22  21p  Ea Si  TIP2955 
24  21p  C4 2e  TIP3055 

RESISTOR DECADE PACKS 
IW, 5% tolerance, each pack 100 items from 
one decade. Selection determined by popu-
larity of each value. 
ROI: IRO-8R2;  10R-82R; RD3: 100R-
820R REM: 1K-11K2; RDS: 10K-82K; RDS: 
100K-820K; RD7: 1M-101A. each decade pack 

61 50 

SEMICONDUCTOR PACKS 
LD30A-2.9mm red LED's  25 for E1.311 
L51RD-5mm red LED's  25 for £1 Si 
1N4148 Diode*  25 for alp 
1N4007-1A 1000V Diodes  25 for E1 IS 
1N5402-3A 200V Diodes  25 for £2 801 
BC107/BC108/BC109  25 for £2 98 
BC1821182L/143/183L/151/18.11.  25 for E1 $8 
BC212/2121/214/214L 

TRANSISTOR 
SELECTION 

2N3053  23p 
2N3054  739 
2N3055  70p 
15C327  Ito 
BC337  11p 
80130  45p 
60131  719 
60139  309 
131)140  32p 
130679  53p 
80680  55p 
BETS°  211p 
MJE2955  £1 20 
MJE3055  87p 
TIP31 A  41p 
TIP32A  44p 

45p 
45p 
55p 
55p 

CS 
7411C8 
7555 
CA3080E 
CA3130E 
CA3140E 
LM380N 
LM381 
LM3914N 
NE555V 
NE556A 
TDA2030 
TL071CP 
TL072CP 
TL074CN 
UAA170 
)(R2206 
ZN414 
ZN425E 

SPECIAL 
NASCOM OFFER 

Quantity purchase enables us to offer superb 
NASCOM Microcomputer system at • much 
reduced price. The system comprises: 
NASCOM 2 kit 
RAM B kit with 16k Dynamic RAM and sockets 
for a further 32k. 

3A PSU kit. 
NASSYS 3-the new NASCOM Monitor. 
Graphics ROM-block oraphics. 
Programmers Aid-BASIC toolkit. 
Mini-Motherboard. 

Special price £340 00 + VAT 

***STOP PRESS*** 

SHARP MZ8OK WITH 
HI-RES GRAPHICS 

PACKAGE 
25'" "ONLY £445 00  AT ANALOOLII IC 

SELECTION 18p ,-  -  -  -  -  -  -  -  

:.53P NE W SABTRONICS 
sa Pp Frequency Meter 
99p Model 400021: 9-digit 1GHz Frequ•ncy Meler. 
40p Prof essional specification  £no Go 
99p 

£1 51 

£2 2:: OTHER SABTRONICS 

£l4leo5 EQUIPMENT 
„  2015A Bench DMM (LCD)  £53 00ig 2035A Hand-Held DMM (LCD)  11 £62 ,6 

21 8110A 8 digit 100MHz DFM  £67.1110 
Et 52 8610A 8 digit 600MHz DFM  £S2 SO 
£4 60 5020A 1-200KHz Function Generator, Sine. 
£1 22-Square, Triangle and separate TTL Square 
£3 90 wave Outputs  £79 NI 

•  . 

ELECTROVALUE Dept. El.. 2,28 St M ils Rd., Englefleld Gre•n.Egham, Surrey 
TW20 SHE. Phone Egham 33603 (STD 0874- (London 87) Telex 
264475. Northern Branch (personal shoppers only) 640 Burnag• 

LTD  Lams, Burnage, Manchester M19A 1MA. Phone (061) 4324945. 

ANNCUNCINIP 
A %IE W SIET 
CIF 13ASIC 
EILIECTIPIDN CS  
This 5 volume set contains over 500 pages. 
Bound in stiff linen. Cover size  x 5in. 

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

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-ciate available 
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-to-follow 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 Thermometer, Ice Alarm, 

Order now: 
Selray Book Company 
It, Aspen Copse, 
Bromley. 
Kent. BRI 2NZ. 

Amount enclosed: E 

Name:   

Address: 

O UR 100% GUARANTEE 
Should you cleCuie to return the ,er Alzer 10  P•.n, 

'nation, your m oney well be refunded by return or post 

Please allow 14 DAYS Delive a . 

tieWILIJ4V14430144 10011 
Litesold's new *L' Series soldering iron - now at a bargain price 
Outstanding performance Lightweight. Easy to maintain. 
Elements are enclosed in Stainless Steel shafts. 
insulated with mica and ceramic. Non-seize 
interchangeable bits, choose from 
'copper' or 'long life'. A very special 
tool at a very special 'direct' price. 
Just £5.22 for iron fitted with 3.2mm 
copper bit. Just £2.27 for 3 spare 
copper bits (1.6:2.4:4.7). 
A mere SR for 
professional spring 
stand t Or buy the 
lot for £10.34  
and save 10%. 

kaP sreicaerso  iwn7.M xTs  PISdavery 
Write today Send Cheque.'? O. to Litesold. 97 99 Gloucester huad. ,:roy don L110 4'1)N 

or phone 01-689 0574 for Barclaycard Access sales 

LIGHT SOLDERING 
DEVELOP MENTS LTD 

1 

About 2,000 items clearly listed. 

Profusely illustrated throughout. 

Large A-4 size pages. 

Bargain list, order form and 2 
coupons each worth 25p if used 
as directed, all supplied free. 

Send cheque or P.O. for £1 50. 

HOME RADIO Components Ltd 
Dept. EE P.O. Raz 22, 215 London Road, 
Mitcham, Surrey.  1111-343 5459 
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'THE SENSATION OF THE JAPANESE MUSIC FAIR̀ 
1)esigned by a genius. Controlled by a computer. Programmed by a laser. Played by amateurs professionally and by professionals superbly. 

'4  

THE NEW CASIOTONE 701 
"... what is going to become THE instrument of 1982 ...probably the best instructive 
keyboard I have come across. But it is also a top line musical instrument capable of 
satisfying even the most proficient musician .. . 1 suggest you place your orders now." 
(Keyboard & Musk Player). 
" . . . opens up home music making for all the family . .. one of the most advanced 
music teaching aids so far developed . . this instrument is going to be one of the 
biggest sellers of 1982." (Electronics et Music Maker). 

Complete Programmable Poly phonic Key  ar 
(RRP f555)  ONLY £495 

* Input an entire piece of music, specially scored in bar code and read by a light 
pen attached to the instrument. 

* Alternatively, program your own melodies (max. 345 steps). chords (max. 201 
steps) and tempo, via the keyboard, into the extensive memory. (up to 5 minutes 
playing or more) with full editing facilities. 

* 3-WAY PLAYBACK. 
I. Automatic playback of the entire piece: melody, chord, bass and rhythm with 
arpeggio. Follow the melody as it plays via lamps above each individual key. 

2. Manual melody playing, guided by the keyboard lamps, with automatic bass and 
rhythm accompaniment. 

3. ONE KEY PLAY facility, allows the melody line to be played, simply by stroking 
one key. Non-players can become Instant Musicians! 

* The 5 octave, 8-note polyphonic keyboard can be split into 2 & 3 octaves and a 
different voice can be selected for the accompaniment. 

* 20 "breathtakingly clear and bright" pre-set instruments and voices. 
* 3-way chord section: -Fingered. Memory and Casiochord auto accompaniment. 
* 16 rhythm accompaniments with "fill in" variation and two percussion effect 
buttons. Start/Stop, Synchro, Tempo and Balance controls. Variable Vibrato 
and Sustain. I/P & clip jacks. Integral amplifierspeaker. Music book. AC only. 
Dims: 5 x 371 x 13-7/16'. Optional extras: Foot pedals. Hard case. 

FREE 
CREDIT. (l' a interest, 1, deposit. 12 monthly repayments. (Not 
MT-3I, MT-40. or VL-l), or reduced rates for longer period. 
INTEREST (0 %) on ACCESS. WCARD or VISA for first 6 
months, for any keyboard purchase over £0. 

NEW PORTABLE KEYBOARDS 
CASIOTONE MT-40  -- 'arm 

•• 11 

•  •  -.kw 1.  di  di  • 

\ \IN i 

. . ......... 
(RRP £125) 

AN INCREDIBLE £99 

* 8-note polyphonic playing of this 37 key. 3 octave keyboard. 
* 15 key bass keyboard with automatic synchronised bass function. 
* 22 lively and realistic built-in instrument sounds and voices. 
* 6 built-in auto rhythms, with dual "Fill-in" rhythmic interludes. 
* Sustain. Vibrato and Pitch controls. Line out and Headphone jacks. 
* Integral amplifier and speaker. Battery powered, or optional AC adaptor. Dims: 
61.6  584 x 178mm (2-7/16 x 23 x 7"). Weight: 22kg (4•91b). 

CASIOTONE MT-31 

•  ▪ As dr dr  lib 

‘ ‘ W‘\ \\  

_ ...................... 
tR.Rp£79) 
ONLY £69 

" . . basically a revision of the MT-30 (one of my all time favourite electronic key-
boards)." Electronics & Music Maker. 
Similar to the MT-40 but without the rhythm box, bass and auto functions. 
Dimensions: As MT-40. Weight: 2.0kg (4 .41b) including batteries. 

OTHER CASIOTONES 
CT-10I £195. CT-202 £275. CT-403 £275. VL-TONE 05-95. Lists on request. 

£120 COMPUTER 
"Can do the job of a micro costing four times as much"! 

Personal Computer World 

CASIO FX-702P POCKET COMPUTER 

ONLY £119.95 
Plus FREE MiCROL Professional Programming Pack ( RRP (9 95) 
Or we will beat any lower advertised price by 5"„ 

Eat your hearts out, H-P, Sharp and Texas! 
The Casio FX-702P features: The biggest program storage capacity (up to 1680 
steps), the biggest data storage capacity (up to 226 memories), the widest range of 
math, science and statistics functions (55 in all, including Regression and Correlation). 
the most powerful English-like BASIC program-writing language and the fastest 
operation, for results without waiting! Subroutines: 10 levels, FOR: NEXT looping; 
8 levels. Comprehensive edit, debug and trace modes. 240 hours battery life. 17 • 
165 x 82mm. 

FA-2. Cassette adaptor for bulk storage of programs and data, with powerful file 
name and remote control options. ONLY £19'95. 

FP-10. Permanent hard copy printer; full 20 character line width. fast 40 character 
per second print speed. 2.600 lines per roll. (Low cost replacement rolls, £2 .50 for 
live). 6.000 to 9.600 lines battery life. Rechargeable battery pack, NP-4M, prints 
13.000 lines (16 • 90). Mains adaptor, AD-4150. £5. 

FP-10 Printer ONLY £44 • 95. 
Plus FREE Pack worth £5. or we will beat any lower price by 5.. 

SYSTE M PRICES -Save up to £50 on RRP 
PACK A: FX-702P  MiCROL Professional Programming Pack 
PACK B: FX-702P  FA-2 cassette interface  PPP + PROCOS 
PACK C: FX-702P • FP-I0 Printer r FA-2 + PPP + PROCSO 

£119 95 
£155 00 
£194 50 

MiCROL PROCOS for the 702P. Exclusive to TEMPUS. 
Now you can create powerful. reliable programs in just minutes with this advanced. 
integrated operating system, even if you have never programmed a computer before! 
"Visicalc-type" system answers "what if" questions and analyses trends. On ready-
to-run cassette, with user manual.  £24 • 95 

CASIO FX-602P The World's Fastest Programmable? 
Alpha/numeric scrolling display. From 32 program steps with 88 memories, to 512 
steps with 22 memories, all non volatile.  ONLY 174.95 
FA-2 £19 -95. FP-10 £44 - 94. (Also compatible with FX-501/2P, and FX-601P). 

CASIO FX-3600P low cost programmable. 
38 program steps, 7 memories, INTEGRALS AND REGRESSION.  £22 95 

50M WATER RESISTANT 
ANALOG/DIGITAL 
Alarm  chronograph  with  countdown  alarm 

timer 

CASIO AA-92W 
ONLY £25.95 

Analog. Independent hours & minutes, with 
sync digital seconds. Dual time ability. 
Digital Hours, minutes. seconds, day & date. 
1/100 second stopwatch to 12 hours. Net. lap 
& I st/2nd place. Start/stop & 10 min. signals. 
Alarm. For 30 seconds with carousel display. 
Countdown Alarm. Normal and net times to 
I hr. with amazing "Star Burst" flashing 
display. Half hourly & hourly chimes. Lithium 
battery. Stainless Steel W/112 Case. Mineral 
glass face. 

DELIVERY NORMALLY BY RETURN OF POST. 

T E MP 
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CATALOGUE 
ON REQUEST 
14p stamp 
appreciated 

Price includes VAT and P&P. Send cheques, PO, or phone your ACCESS. VISA or B'CARD number to: 
LEADING CASIO SPECIALISTS 
Dept. EE, 
38 Burleigh Street, Cambridge CBI IDG 
Telephone: 0223 312866  .• 



DO YOU EVER NEED A FEW MORE HANDS? . . . IF SO 

THE 

MINIBENC W 
will add a 

L.p  E.p 
Minibench Standard model  15 95 1 75 
Delux model with whisper 
smooth action    17 95 1.75  
Delux model with rotating 
turn-table  base  on  free-
standing  mount (as illus-
trated) 

Flexi-Arm — 12. 

32 50 3 00 

475  15 
550  15 

Lens Attachment -
50mm lens    2 50  15 
75mm lens   3 25  20 
100mm lens   500  30 

Clip Attachment — Large'  2 00  — 
— Small  1 25  — 

Light Fitting with 18" F/Arm  7 50  20 

Transformer Unit mains 
to 12V 1A Complete with 
switch   10.50  75 

PLEASE ADDRESS ALL ORDERS TO — 

System 
new dimension to your hobby 

•Trade Mark Pat App for 

" 111  111111 .11111 11111la 

* Just a squeeze to clamp or release 
circuit board 

* Adjustable mini mu m jaw aperture 

* Jaws flip over for work on either 
side of circuit board 

* Rubber  lined  jaws  for  circuit 
board  protection  &  maximum 
grip 

* Single  wing  nut  controls  jaw 
attitude and friction setting 

* Crocodile clips mounted on flexi-
arms  hold  components  exactly 
where needed 

* Crocodile clip can be used as a 
heat shunt 

* Lens similarly mounted is ideal 
for close work and spotting those 
solder bridges 

* Flexi-arms  keep  station  with 
circuit board 

* Built to last a lifetime , 

* Stove  enamelled  silverigrey 
hammer— or power coated  matt 
orange , black finish 

SALES DEPT., ABSONGLEN LTD., PO BOX 13, HEREFORD HRI I EA 

E.E. KITS 
Model Train Chufler 
Siren Module 

Mini Egg Timer 

Race Track Speedo 

Guitar Adaptor 
Re Action Meter 
Sustain Unit 

Audio Compression Mixer 
Model Railway Controller 

Led Sand Glass 

Cmos Metronome 
Morse Practise Oscillator 

Xenon Strobe Lamp 

Electronic Multimeter 

Darkroom Timer 

Phone Bell Repeater/Baby Alarm 

Digital Rule 

LED Dice 

Bench Power Supply 

Sound to Light 

Audio Effects Unit 

Cable & Pipe Locator 

Slide Tape Synchroniser 

Baby Alarm 

Varicap Radio 

Electronic Canary 

Fuzz Box 

Weirs Sound Effect Generator 

Z13175  Jan. 82  £7 25 
ZB176  Jan. 82  £5 50 

ZI3177  Jan. 82  £3 25 

ZB173  Dec. 81  £22 50 

ZI3172  Dec. 81  £3 25 
ZB171  Dec. 81  EU 50 

ZB170  Oct. 81  £9 50 
ZB168  Sept. 81  £13 50 

ZB169  Sept. 81  £12 50 
Z13162  Aug. 81  ES 50 

Z8167  Aug. 81  ES 25 

ZE1163  Aug. 81  £10 95 

ZB161  Ji..ly 81  £21 50 

ZI3159  Jt.ily 81  £32 50 

Z8155  June 81  £4 00 

ZB153  May 81  £5 50 
ZE1148  April 81  £26 00 

ZB146  March 81  £7 50 

ZB143  March 81  EIS 50 

ZB127  Nov. 80  £19 00 

ZB122  Oct. 80  E12 25 

2554  March 80  £4 00 

Z1342  Feb. 80  £11 50 

Z1340  Nov. 79  Ell 50 

ZB1  Sept. 79  El 50 

ZB19  June 79  E5 00 

ZB106  Dec. 78  ES 75 

ZB113  March 78  ES 00 

Teach-in 82! Bulk purchase of components so prices reduced List 1 and 2. Now £22 50 

List 3 £6 35 list 1, 2. & 3 £27 SO. 

Reprints of above kits 490 • S.A.E. Teach-in Reprints Op each from October 1981. 

Mains ioniser Kit includes parts 

& Drilled Case  £19.00 

Prices include Post a. 15% VAT 

Wide range of Japanese I.C.s 
& Transistors stocked. 

T. PO WELL 
ADVANCE W ORKS, 
44 W ALLACE ROAD, LONDON NI 
Tel: 01-221114110 
HOURS Mon-Fri 9-.5 30o., Sat 9-4.30o 'ii 

1141 .1q . 

...de . Ines 

Minimum Telephone Orders £5 00 
Minimum Mall Order £1 00 
Callers welcome. 

TECHNICAL TRAINING 
IN ELECTRONICS AND 

TELECOMMUNICATIONS 
ICS can provide the technical knowledge that is so essential to your success; 
knowledge that will enable you to take advantage of the many opportunities 
open to you. Study in your own home, in your own time and at your own 
pace and if you are studying for an examination ICS guarantee coaching 
until you are successful. 

City 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 

Ice To: International Correspondence 
CS Schools 

Dept 268S Inlet-text House, London 
SW8 4U.I or telephone 622 9911 

Subject of Interest   

Name   

111•   Address   

Tel'   
• 
1• • • • • •••••••• M M M M OI N U M M 

woe: 



ma es so en/1g asy 
fast & reliable 

Ersin Multicore 
Ersin Multicore, solder contains 5 cores of non-
corrosive flux, instantly cleaning heavily oxidised 
surfaces. No extra flux is required. 
Comes in handy dispensers and tool box reels in two 
different alloys 40/60 tin/lead for general purpose 
electrical soldering and 60/40 tin/lead ideal for 
small components and fine wire soldering. 

‘47, 1 

Size 3 40/60 tin/lead 
£4.37 Per reel 

Size 10 60/40 tin/lead 
£4.37 Per reel fl 

Size PC115 60/40 tin/lead 
£1.38 Handy pack 

Multicore Savbit 
Multicore Savbit, solder increases the life of your 
soldering bit by 10 times, for better soldering 
efficiency and economy. 
Comes in two handy dispensers and tool box reels. 

ii 
.'"1/47•447*-

Size 12 Savbit 
£4.37 Per reel  .„ 

Size 5 Savbit 
£1.15 Per pack 

Size 19A 60/40 tin/lead 
£1.15 Handy pack 

Size SV130 Savbit 
£1.73 Per pack 

Multicore Alu-Sol 
Multicore Alu-Sol. solder contains 4 cores of flux, 
suitable for most metals especially aluminium. 
Comes in handy dispensers on tool box reels. 

Size AL150 Alu-Sol 
£2.07 Per pack 

Size 4 Alu-Sol 
£7.82 Per reel 

All prices inclusive of VAT. 
Available from most electrical and DlYs stores. If 
you have difficulty in obtaining any of these products 
send direct with 50p for postage and packing. For 
free colour brochure send S.A E 

Multicore Solder Wick 
Multicore Solder Wick, absorbs solder instantly from 
tags and printed circuits with the use of a 40 to 50 
watt soldering iron. 
Quick and easy to use, desolders in seconds. 

Size AB10 Solder Wick 
£1.43 Per pack 

le kt O RING 
tOft °ISC't°-

I MC*4 
sso o ta: Slittp" ItI OWS  

*0° 1 04 ..; • 

Multicore Tip Kleen 
Multicore Tip Kleen, soldering iron tip wiping pad. 
Replaces wet sponges. 

Size 2 Tip Kleen 
£0.92 Per pack 

Bib Wire strippers and cutters 
Wire strippers and cutters, with precision ground 
and hardened steel jaws. Adjustable to most 
wire sizes. With handle locking-catch and easy-grip 
plastic covered handles. 

Size 9 Wire Strippers 
£2.69 Per pair 

Bib Audio/Video Products Limited 
(Solder Division), Kelsey House, 
Wood Lane End, Hemel Hempstead, 
Hertfordshire, HP2 4RQ. 
Telephone (0442) 61291 
Telex 826437 



Zig 
20102/V d.c. 
4k  a.c. 

SPECIAL OFFER 

mini 20 
The Mini 20 is an ideal instrument for the constructor. 

This special offer is a wonderful opportunity to acquire an essential piece 
of test gear with a saving of nearly £10 on the normal retail price. 

The 28 ranges cover all likely requirements. Operation is straight-forward, 
just turn the selection switch to the required range position. 

RANGES 

d.c. V: 100mV, 3V, 10V, 30V, 100V, 300V, 600V. 

a.c. V: 15V, 50V, 150V, 500V, 1500V. 

d.c. I: 50/IA, 600//A, 6mA, 60mA, 600mA. 

a.c. I: 30mA, 300mA, 3A. 

Ohms: M A, 2M/2. 

Movement protected by internal diode and fuse. 

For details of this and the many other exciting instru-
ments in the Alcon range, including multimeters, 
component measuring and electronic instruments 
please write or telephone: 

Supplied complete  
with case, leads and  
instructions. 

mild 20 

V 

only £21.60 

-- 000 r 

Xo 

56 

10 s 

INCLUSIVE OF POST 
PACKAGE—V.A.T. 

&ZOOM Instru ments Ltd.  
19 MULBERRY WALK • LONDON SW3 613Z • TEL; 01-352 1897 . TELEX. 918867 

Buy  British—Buy  Douglas  Transformers 
Mail Order from TITAN Transformers & 

Components 
Central Hall Chambers, Duncombe Street, 
Grimsby, South Humberside DN32 7EG 

Prices include 15% V.A.T.  Send for our 
Catalogue. 

12 24v RANCE 14,0220,240V 

stc ITIMMIT M AIO 
0  126 OV  120 

TYPE  AMPS  PRICE P/P 
12r  24v  IL  t 

213  1  050 2-65 0.94 
71  2  1  2•77  1-20 
18  4  2  3 HI  ,5 
68  3  1 5  344  1,57 
85  5  2•5  0 06  1 57 
70  6  3  667  1 57 
108  8  4  803  1-57 
116  12  6  II 31  2-10 
17  16  8  11 46  225 
187  30  15  19 23  2•50 
232  40  20  27 61  5.00 

"C 277112• 
TYPE  AMPS  PRICE P,P 

30v  60v  E 
124  1  05  338 
126  2  1  634 
127  4  2  716 
125  6  3  11 78 
123  8  4  14 72 
40  10  5  1710 
120  12  6  19 44 
121  16  8  27 70 
122  20  10  32 05 
189  24  12  37 02 

1 57 
1 57 
1 90 
2 10 
2 40 
240 
2 55 
290 
450 
550 

.0 TOTA MOSSO MMAS 140 220  IISV 

7.5troali nnw, ,..‘ •51. ION VA 

TYPE  VA  PRICE  PIP 

25  65  3.941  1 20 
64  BO  4-12  1 20 
4  150  8-21  1 57 
69  250  7.54  1 57 
53  350  6-73  210 
67  500  11.76  240 
83  750  1341  2 25 
84  1000  11331  255 
95  2KVA  34•31  550 
73  3  84 •74  550 
57  5  97 65  700 
101  10  179.15 10 .50 

F 2. 51.1": "  
TYPE  .A"I n .- Atl*Ce PIP 

15v  30v  C  L 
1 112 

79 
3 
20 
21 
51 
117 
811 
89 
90 
91 
92 

20 
24 
30 40 

50 2-84 120 
3-29 120 
5•111  1-57 
7-19 1•90 
11-112 6-60 
16.57 210 
11-114 225 
16-14 2-40 

1  16 54 255 
1  25-57 2.80 
1  n  2.90 
20  33-21  500 

M C 2 1 M .111111 %, 
Mt n  - • 04  •  M 

TYPE  AMPS  PRICE PIP 
Ply  96v  E  L 

430  1  05  469  1-57 
431  2  7  764  1-57 
432  4  2  12 94 2-25 
433  6  3  14 62 2-40 
434  8  4  20 04 2.70 
435  10  5  21 75 2•90 
436  12  6  36 16  4•50 
437  16  8  39 47  5-50 

TYPE  AMPS  PRICE P/P 
24r  50v  L 

102  1  0•50 3-29 1-43 
103  11  1  4-99 1-43 
104  4  2  7.85  1.73 
105  6  3  9-1111 1-90 
106  8  4  12 24  1-90 
107  12  6  16•15 2-20 
118  16  6  22-46 2.55 
119  20  10  27 65 2-55 
109  24  12  32 44 4 50 

TYPE  VA  PRICE 

149F  60  840 
150F  103  971 
151F  200  11 64 
152F  250  16 69 
153F  350  20 77 
154F  500  26 03 
156F  750  36 75 
156F  1000  47 42 

EASE0AUTOTRANSFORMERS 
3403/1. .01N ,VIV 24011 SOCK! T OUT 

TYPE 

561N 
64 W 
4W 
69 W 
67 W 
84 W 
95 W 
73 W 

VA 

802°  
150 
250 
500 
1000 
2000 
3000 

PRICE  PIP 

II GO  094 
843  1 57 
181116  1 90 
13 17  210 
26 4$  240 
30-24  2 80 
34 83  550 
78-67  700 

PP 

1.90 
1.90 
2.25 
2.40 
2.80 
2.90 
5-50 
6-50 

044 ADJUST MENT AuTOTAANSFO MIN 

0 200  /  /1.0  .1010 P00 

TYPE  VA  PRICE  P/P 

415C  50  2-31  0 94 
415C  100  3-441  0 94 
417C  200  485  1 20 
418F  350  IV 26  1 57 
419F  500  5-74  1 90 
420E  750  11 33  210 
421F  1000  11.64  225 

Send Today 50p (Refundable with First Order) for Catalogue 
TITAN TRANSFOR MERS AND COMPONENTS 

CENTRAL HALL CHA MBERS  GRIMSBY DN32 7EG 
MAIL ORDER ONLY - PRICES INCLUDE 15% VAT EE 11 

NO W, A PACKAGE THAT OFFERS YOU A 14111t0/10v BEAD TANT FOR 
UNDER 111p. 
SPECIAL OFFER. POPULAR VALUE TANTALUM BEAD PACKAGE T1. 
3 off 0 1/35, 4 off 22/35, 6 off • 33/35, 6 off ,47/35, 10 off 1/35, 3 off 1 5/35, 3 off 2.2/20, 3 off 
3 3/15, 3 off 3 3/35, 4 on 4 7/6, 2 off 4-7/35, 3 off 6 3/25, 1 off 10/25, 2 off 22/6-3, 2 0122/10, 
2 off 22/16, 2 of? 47/10, 1 off 47/16 1 off 100/10. 
ALL THE ABOVE Ti PACKAGE NORMALLY £8 • 50 TO £10 SPECIAL OFFER 61 TANTS 
FOR CO 
TANTALUM BEAD CAPACITOS. 1 of? price (10 off) price. 
-1/35-10P (IP)•  15/35, 10p (Sp).  22/35..10p (1147).  33/35..10p (8p).  47/35..10p lip). 
613/35..10p (Sp). 1/35..10p MO, 1 5/35-10p (4p). 2 2/16..12p (10p). 3 2/16..12p (10p). 
3'3/35..14p (12p). 4 7/6..10p (Sp). 4 7/35 ..ISP (14 P). 6 8/25..14p (12p). 6 8/35-15p (14p). 
10/16..16p (15p). 10/25..19p (18p). 22/6 -3-16p (14p). 22/10..20p (17p). 22/16-25p (22p). 
30/25. •30 P (2111))• 47/10..29p (22p). 47/16-41p (36p). 100/10..50p (49p). 100/16..65p (60p). 
220/16. .C1 20 (90p). 470/6  £1 60 (Cl 40). 
OR ONE OF EACH ABOVE SPECIAL OFFER T2 FOR £7 00. 
RETAIN THIS AD. FOR ALL YOUR IMMEDIATE AND FUTURE TANTALUM 
REQUIREMENTS. 
SUBMINIATURE VER. MOUNTING 250V CER. DISCS Values in PF. 
2 2pf 3 3 4 7 5 6 6 8 8 2 10 15 18 22 27 33 39 47 56 68 82. 3p ea. 100pf 120 150 180 200 220 
270 300 330 470 560 680 820 1000 1500 1800 2000 3000 3300 4000 4700-3ip as. 
Olu1/50V 02u1/50V  4p ea. 10 off  3p ea. 5 of each value, total 200 Discs. .53 .4141. 
AXIAL LEAD CAPACITORS. POLYESTER. • 01 01100V-4p. -1/100..50. 1/600• •12P• 
POLYCARBONATE 4 7u1/160V-4542. VERT. MTG. 2 2u4/160V-4112. 1 5/180V-111P• 
20mm GLASS REED SWITCHES (GOLDPLATED) 10 for Hp. EN 116 per 1000. 
PA P add 50p per order. Post paid on orders over £6 00. ADD 15% VAT. Trade enquiries. 
welcome, Schools etc. Send official order. Callers by appointment. Goods by return. 

C.H.J. SUPPLIES, 
4. STATION ROAD, CUFFLEY, HERTS. TEL 01-440-8959 

NAMAL ELECTRONICS 
No. 1 Claygate Road, Cambridge CBI 4JZ. 

Tel: 0223 248257  Telex: 817445 

2532 2732 2114 
450 ns  450 ns  200  vs 
EPROMS  EPROMS  S RAMS 

£3 75 

6116 4116 
150 ns  200 04 

CMOS RAM  D RAM 

£4 10  £0 99 £5 75  £0 68 

NE W! 
ALL PRICES SUBJECT TO 
VAT PLUS £1.00 P A P 

INTRODUCTORY OFFER £30 
16K Ram expansion board for ZX 81. Simply 
plugs into the existing expansion port of your 
computer to increase programme storage. 

210 Everyday Electronics, March 1982 
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ATARI T.V. 
GAME 

THE G A ME WITH 60 C ARTRI D GES 

R A P 11 29 95 fine VAT) 

OUR PRICE 

£78.22 + VAT 
I- 169 96 Inc VATI 

Iris At.; is supplied with a frn mains adaptor • Pa 
of paddles a pair of toysticks and a combat canridge 
and rs Ole most P.O. televis .Igame on tfw market 
and has • 'ono* of over 10 different cartridges in 
addown to the soinclard Atari fringe we Mao now 
v00* the  new Anonsion canridges which ate 
currentb . special offer reduced from f I 8 95 to 

£16.55 Inc. VAT 

ATARI CARTRIDGES 
20% OFF R.R.P. 

Atari Soccer (29 95 

NOW £23.95 
Activision Dragster (1 8 95 

NOW £14.95 
Activision Booing 11 8 95 

NOW £14.95 

ATA RI O W NERS C LU B - W hy not 'inn our FREE Silica Atari O wners Club 

and receive our bi monthly ne wsletter with special offers and details of the 

latest ne w cartridge releases Telephone us with your na me and address and 

w e will add your na me to our co mputer m ailing list. 

T.V. GAME CARTRIDGES 
We Specialise in the whole range of TV ga mes and sell cartridges for the following ga mes 
ATARI * MATTEL * ACETRONIC * PHILIPS * DATABASE * RO WTRON * INTERIOR * TILING 
Let us kno w if you own any of these ga mes and we will lei you have details of the range of 

cartridges available 
Attention INTERTON & ACE TRONIC owners we have over 75 thiSor tad used cartridges in stock ell 

With I year guarantee -- SPECIAL OFFER DI 96 each 

We also have • nu mber of secondhand  ernes and ca m  0 • 

• 

•  e f  

•  •  • 

NJ s 

•  01 
OM Mi 

MI IV MI 

▪  MI MI 

ELECTRONIC CHESS 
Liquid  crystal  battery  Chess  N O W  OFF 
co mputer  with  100-200  hre  rep (N M 
battery life and two levels of play  sALE p f a 
Co mes  with  separate  chess 

E19.95 board and pieces 

GRADUATE CHESS 
A  de  luse  ',Pr ., ' of  N O W 
el KtfOniC chess set with integral E29  95  
chess board The cleat portable 
"r•55 Set - See illustration  IN C V AT 

FIDELITY MINI-SENSORY CHESS COMPUTER 

ELECTRONIC 
GAMES 

MA 

• 

es_ 

INTELLIVISION 

qt' 

T HE ULTI M ATE T. V. G A ME 

R R P 1229 95 linc VAT) 

OUR PRICE 

£156.48 VAT 
(1179 95 inc VATi 

6 NE W CARTRIDGES JUST RELEASED 

A STROS MASH • SNAFU • B O WLING 

SPA CE A R MA DA • B OXING 

TRIPLE A CTION 
All 19 current cartridges • the sir new 

ones above no w retail at E1 9 95 - Silica 

sPecifil offer price £17.115 Inc V AT 

The Mattel Intellivision is the most advanced TV ga me in the world with a range of Over 25 
different cartridges all at our special offer price of ft) 95  This ga me uses • 16.511 

microprocessor geeing 16 colours and three-part har mony sound The picture quality is incredible 
with 30 effects and realistic ani mation An add on keyboard will be available in the Spr ing 1982 to 
convert the Mattel into • full hon e co mputer wilt 16K RA M which mill be fully eapandabte and 
progra mmable in Microsoft Basic Other accessories will be added later in the year The nor mal 
price of the Intellivision • free soccer cartridge is  229 95 but our special offer price is t179 95 

inc VAT saving you LSO 00 

M ATTEL O WNE RS C L UB - W hy not loin our M attel O wners Club and recive our 

regular ne wsletters containing details of all the latest cartridge releases Telephone us 

with your na me and addresses and we will add your na me to our co mputer mailing list 

FREE 16 P A GE C ART RI DGE C ATAL OG UE - If you are interested in owning a 

M attel we no w have available a 16 page catalogue describing the latest sot cartridges 

to be released, as well as a ne w M attel colour leaflet with brief descriptions of all 25 

cartridges Telephone us for further details 

H  N D- HEL D G A M E S 

EARTH INVADERS 
These invaders are a breed of cr•alure h•merio unknown to men They 
cannot be killed by 'radio .. rneitiods - seT must be b.. . The bent* is 
conckicted in • maze whens puede of aliens chase home troops The only 
way Of eliminating Mem is by da mns holes and burying them 

R R.P  t26.95 NOW £18• 95 Inc V AT 

The very I oil chess computer of its price  lo afer a portable computer with integral SallISOry board 
Battery (6.8 his) or mains operated This is a modular ga me and additional plug• in modules are 

planned for 1962 for advanced chess, popular elmnin9S greatest master ga mes. draughts and 
feVelal 

MI NI- SE N S O R Y C O M P UTE R W IT H  C  IN C 

S T A N D A R D C HE S S M O D ULE  W A S £54. 5 0 NOW £49.94 V AT 

Stica Shop env one O M. country's W ong speco Msts m Chess Computers and now, We d • tempo °I m mo 
than 20 Chess Computers. meludong Chea mper 7 I 0 eoece. Sento, 8 and Sensory Voice . Osplonsse 

System 3 Morphs, Greet Gant* lbeedurte. Vote. Chompoon and the new Saes. Mork V 

Nrqi 

0-45, 
err., 

C A RTRI D GE 

T. V. G A ME 
sr, rrorr irr,rirr  v 

• ....oder. 

NOW [43 SO OFF 
• • 

SALE ma £29.50 

BACKGAMMON 
COMPUTER — 

Wee 11111 IPS 

N O W f.411.95 inc VAT 

" 4.6 

•I• 

PAC MAN 2 
P. Men 2 is Nis.a on the lat .t pub game It Is • two-colour game 
of strategy 'ac me' pursuit and destruction patting PK Man against 
the iargeGhoets The °Cy ., of the gam* is foe P. Man to attain as 
high • Nor. as Possible br Cat/luring and destroying Ghosts Dugs 
and Energizers without being himself destroyed by the Ghosts P. 
Man 2 •ncorporata, the most modern and comp,os flletuS displays 
ever produced and is now on release for the first in the L. offering 
an ideal present 

R A P  134 95  NOW £14.95 ,c V AT 

SPACE INVADERS 
Salad On one vi Sa rnOel popular arcade pewee Specs toyed." packs in lots 04 
Ktron rath multi shaped brilliant LED vessels including attaCk ships bombs 
defenders mg ...rockets and a burn force cannon plus eKnorel eleCtrOn6 sound 
effects live snack ships enema, to bomb the ground defenders as th . ar• moving 
you manoeuwil the meanie roCketS - avoiding elwn bombs - and dettroy the 
invader force as quickh as you can Progressive degree of difficuihr includes 
automatic digital scaring For ogee 8 to adult 

R R P  (24 95  NOW £16.95 inc  V AT 

— THE AFFORDABLE ANSWER 
The Post Orrice certified telephone ans wering m achine 

Sorry darling I will be late home - U we John 

The Call Jotter I brings the affordable 

ans wer at the amazing price of ( 69 for 

199 for the Call Jotter 2 with built iin 

re mote recall facilities)  These amazing 

telephone ans wering machines are Post 

Office certified and guaranteed for one 

year  They make a thoughtful gift for 

ho me Of buSine5S u5n 

NO W £69.00 inc VAT CWIJoner 3 illustrated  

ADD-OR 
ADAPTOR 

RADOFIN 
TELETEXT 
'6  '•‘ •  .• 

• 

Tess New MODEL 
INCORPORATES 

•Meers sins, NC • re• 

W AS 1199 inn VAT  -.ow  iy  • 

SALE PRICE £124 
inc VAT 

FOR FREE BROCHURES -TEL: 01-301 1111 

a One war war Paw. wow nem 
Sracary w e So w, 

sr See Anwetee Manure me mamas en we nays et  teornen• 
oljorrrry saw p . m serwas fa * Is finer er whence,* pease s.,,e nv. none sea m 
me ACCESS Ileh MASCIII0 numbs, me be . We me re vs Pee am me.../ .. . Ch.,. 
1, 0 P A de hew * W m sone* Water. 

Mond. 5510 ..4 wh c Osiog t••••••• .  In'  fkl"-

My( ..C.  VV•  ,•••• 

• 01550 tuca.itlss - Sue veal roa ms W .A. am to NI fse 36 swoon C eonis. 
raw olwwirs• 
poet SireasOstr* 5. aFS6  asasisew..‘ ...ro w Nina 

SILICA SHOP LIMITED Dept FE MBE 

1-4 The M e ws. flatherley Road. Sidcup. Kent D A1 4 4DX 

Tele hone 01-301 1111 or 01-309 1111 
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ELECTROF11•Kil 
Introducing our new 

CHIP SHOP KITS 
Each CHIP SHOP KIT is complete in every way 
and contains all the components necessary to 
build and operate the project described. All you 
need is a Soldering Iron (see Kit No. 2) and a 9v 
battery. Each kit includes step-by-step instruc-
tions on construction and detailed educational 
notes about the individual circuit, together with 
advice about soldering techniques. 

Kit No. 2—SOLDERING IRON —contains a 
high quality British soldering iron, a 1 Amp fuse 
and solder together with straightforward instruc-
tions upon how to handle your soldering iron and 
the best techniques for its use and maintenance. 

Kit No. 3—ELECTRONICS TOOLS—con-
tains a selection of useful tools for anyone start-
ing in electronics, together with instructions 
about the use and care of your equipment. 

SOLDER is included with every kit. 

Kit No. 
1(a) 
1(b) 
5 
3 
4 
5 

6. 
7 
8 
9 
10(a) 
10(b) 
11(a) 
11(b) 
12(a) 
12(b) 
13(a) 
13(b) 
14 
15 
16 
17 
18 
19 
20 

Morning Call  plus 
Transistor Tester 

Soldering Iron 
Electronics Tools 
Electronic Organ 
Morse Code Trainer and Siren 
Oscillator 

Light Operated Burglar Alarm 
Buzzer—Aircraft 
Light and Sound Alarm 
Lie Detector 
Lamp Flasher  plus 
Sleep Inducer 

Cat Sound  plus 
Night Light Reminder 

Bicycle Horn plus 
Electronic Shocker 

Light Sensitive Alarm  plus 
Electronic Lamp 

2-Transistor Radio 
Morning Alarm 
American Police Siren 
Flashing Dual-tone Horn 
Two- Way Interphone 
4-Transistor Radio 
Clicker—Helicopter Oscillator 

Price 
I £5 50 

£5 50 
£5 00 
£4 00 

£4 50 
£4 50 
£3 50 
£3 50 
£3 50 

{£5 00 

£5 00 

£5 50 

£5 50 

£4 
£4 
£4 
£4 
£5 
£5 
£3 

50 
50 
50 
oo 
50 
50 
50 

All kits packed individually in attractive boxes. 
Loudspeakers are included with each kit (except 
nos. 2, 3, 14 where they are not required). 

Kit nos, 1, 10, 11, 12, 13 contain two separate 
projects. 

These kits are becoming available in 
Hobby and Electronics Stores all over 
the Country—look out for the CHIP 
SHOP DISPLAY in your local store. 

If you cannot locate a stockist please order direct from 
Electroni-Kit Ltd. Please add 50p per kit for postage 
and packing. 

Trade and Educational Enquiries welcomed. 

Cheque/P.O./Access/Barclaycard (or 23p for full-colour 
illustrated literature) to DEPT. EECS. 

ELECTRONI-KIT LTD. 
RECTORY COURT, CHALVINGTON, 
E.SUSSEX, BN27 3TD (032 183 579) 

BATTERIES 

BOXES 

BOARDS 

CAPACITORS 

RESISTORS 

CONNECTORS 

CABLES 

COAX 

FLAT RIBBON 

POTS 

S WITCHES 

RELAYS 

CMOS 

TTL IS 

TTL 

MEMORIES 

SUPPORT 
CHIPS 

LINEAR 

OP AMPS 

COMPA RA• 
TORS 

A-D D- A 

OPTO 

LEDS 

DISPLAYS 

LCD'S 

TRANSISTORS 

THY RISTORS 

TRI AC S 

DIODES 

BRIDGES 

METERS 

ZENERS 

SOLDERING 
IRONS 

IC SOCKETS 

FROM A NE W COMPANY WITH NE W 

IDEAS 

SOMETHING SPECIAL 
AIR WAVES ELECTRONICS INVITE YOU TO 
OPEN YOUR OWN PERSONAL ACCOUNT. 

THERE COULDN'T BE AN EASIER WAY TO 
BUY  COMPONENTS,  ONCE  YOU  HAVE 
OPENED YOUR ACCOUNT, JUST PHONE 
OR  WRITE  YOUR  ORDER  THROUGH, 
STATING YOUR ACCOUNT NUMBER TO-
GETHER  WITH  YOUR  OWN  SECURITY 
CODE NUMBER AND GOODS WILL BE 
DESPATCHED  SAME  DAY  AND  YOUR 
ACCOUNT DEBITED WITH THE COSTS. 

MAYBE YOUR THINKING—YOU'LL HAVE 
TO PAY OVER THE ODDS FOR THIS, BUT 

YOU WILL BE WRONG, ACCOUNT CUS-
TOMERS WILL RECEIVE OUR PRODUCT 
PACKED  CATALOGUE  SHO WING  VAT 

INCLUSIVE PRICES, WHICH WE BELIEVE 
TO BE VERY COMPETITIVE. AFTER ALL 
YOU'RE THE BEST JUDGE AND WE DO 
OFFER SOMETHING SPECIAL. 

IF YOU WOULD LIKE TO OPEN YOUR 
ACCOUNT, THEN PLEASE CONTACT US 
FOR APPLICATION DETAILS ENCLOSING 
JUST A STAMP TO COVER POSTAGE. 

CALL AND SEE US AT OUR RETAIL SHOP. 

AIRWAVES ELECTRONICS 
151  LONDON  ROAD,  CAMBERLEY,  SURREY 
GU15 3JY.  TEL. (0276) 62949 

It's easy 
to complain 
about 

advertisements. 

The Advertising Standards AuthorityIf an advertisement is wrong.we're here to put. it right.  

A.S.A. Ltd., Brook House.Tornngton Place. London VVC1E 7HN 
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Vero has countless reasons 
to celebrate 20 years of Veroboard. 

That's how Vero began 
and many of you started. 

Twenty years ago Vero introduced 
Veroboard to the designer and hobby st 
market. 

It was then unique in its concept 
and is still one of the basic boards for :he 
electronics industry. Such is the influence 
that Veroboard has had. and is still hi- wing, 
that the very name has become part oi 
general vocabulary. Twenty years is a iong 
time in a new industry and Vero have t een 
in the forefront with their standards. 
quality control and customer service 
throughout that time. 

From Veroboard through Cart 
Frames to Vero Cases, we are proud b be 
of service and hope that you will agrE e that 
sales of millions of Veroboards is a su table 
cause to celebrate our twentieth birt iJay. 

Please Telephone for 
further information about 
Veroboard and our other 
products. 

Phone: Chandler's Ford 

(04215) 62829 R110 
Vero Electronics Ltd., Retail Department, 

ridustrial Estate, Chandler's Ford, Hampshire. SO5 3ZR. 
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When  r•plying to Classified  Advertisements 
please ensure: 

(A) That you have clearly stated your require-
menu. 

(B) That you have enclosed the right remittance. 

(C) That your name and address is written in 
block capitals, and 

(D) That your letter is correctly add  d to the 
advertiser. 

This will assist advertisers in processing and 
despatching orders with the minimum of delay. 

Receivers and Components 
300  SMALL  CO MPONENTS,  transistors, 
diodes. £1.70 7lbs assorted components £4.25 
'Gibs £5.75. Forty assorted 74 series ICs on 
panel £1.70. 500 capacitors £3.20. List 20p 
refundable. Post 60p. Optionable insurance 
20p. J. W. B. RADIO, 2 Barnfield Crescent, 
Sale, Cheshire M33 1NL. 

TURN  YOUR  SURPLUS capacitors, tran-
sistors etc., into cash. Contact Coles Hard-
ing  &  Co.,  103  South  Brink,  Wisbech, 
Cambs. 0945 4188. Immediate settlement. 

NE W 1982 ACE COMPONENT CATALOGUE. 
Let your problems be our business. Be cer-
tain;  have  your  components  delivered 
quickly and efficiently and get that project 
working. Send 30p now for the easy to 
use 1982 catalogue to: ACE MAILTRONIX, 
Dept  EE, 3A Commercial Street, Batley, 
West Yorkshire WF17 5HJ. 

CLASSIFIED 
The prepaid rate for classified 
advertisements is 28 pence per word 
(minimum 1 2 words), box number 
60p extra. Semi-display setting 
£7.24 per single column centimetre 
(minimum 2 • 5cm). All cheques, 
postal orders, etc., to be made pay-
able to Everyday Electronics and 
crossed "Lloyds Bank Ltd." Treasury 

notes should always be sent 
registered post. Advertisements, 
together with remittance, should be 
sent to the Classified Advertisement 
Manager, Everyday Electronics, 
Room 2612, IPC Magazines Limited, 
King's Reach Tower, Stamford St., 
London SE 1 9LS.  (Telephone 
01-261 5942). 

Courses 

SO U N D ENGI NEERS 
If you're following a career in Sound Engineering or interested in learning all aspects of recording 
studios you should attend one of our weekend studio courses. Topics covered include: 

A. The basics of studio construction, wiring and materials used. 
B. Types of microphone uses, techniques, and limitations. 
C. Use of 2" 113 track machine, lining up, remotes, etc. 
D. Use of 24 Channel Desk and all controls. 
E. Effect equipment, ADT, reverb, Echo, etc. 
F. Ancilliary equipment. 
G. Mixing and Editing. 

There are a maximum number of 8 students on each course and every one is tutored to their 
own level of knowledge with regard to their needs and interest. The cost is £98 for the weekend 
including hotel accommodation overnight. Details: please phone 01-5110 4720 or 01 436 5308 
during office hours. 

Service Sheets 
BELL'S TELEVISION SERVICE for service 
sheets on Radio, TV etc. £1.25 plus SAE. 
Colour  TV  Service  Manuals on  request. 
SAE  with enquiries to  BTS,  190  King's 
Rd. Harrogate, N. Yorkshire. Tel: 0423 55885. 

Any single service sheet £1/L.S.A.E. 
Thousands different Repair/Service 
Manuals/Sheets in stock. Repair data 
your named T.V. £6•50) with circuits 
£8•50). S.A.E. Newsletter, Price Lists. 
Quotations. 

AUSEE, 76 CHURCHES, 
LARKHALL, LANARKSHIRE 

(0698 883334). 

Software 
SEVENTY ZX81 PROGRA MS. Listings only 
£4.95, Barclaycard accepted. Includes many 
games, utility, machine code loader, home 
finance, maths, chequebook, etc. Includes 
hints 'n' tips. SUSSEX SOFTWARE, Wall-
send House, Pevensey Bay, Sussex. 

Veteran & Vintage 

"SOUNDS VINTAGE" 
The only magazine for all vintage sound 
enthusiasts, packed with articles by top 
writers,  covering  gramophones,  phono-
graphs. 78s, wireless, news, history, re-
views, etc. 
Bi-monthly.  Annual  subscription  £8 75 
(airmail extra). Send 75p for sample copy. 
28 Chestwood Close, Billericay, Essex 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

Please insert the advertisement below in the next available issue of Everyday Electronics for   

insertions. I enclose Cheque/P.O. for £   

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Everyday Electronics) 

NAME   Send to: Classified Advertisement Manager 

EVERYDAY ELECTRONICS 

Classified Advertisements Dept., Roo m 2612, 
ADDRESS   King's Reach Tow•r, Stri mford Str••t. London SE1 111.5 

T•lephon• 01 461 61142 

Rate: 
ttp per word, minimum It V•0105  Boa No Hp •xl. 

Company registered in England. Registered No. S3626. Registered Office: King's Reach Tower. Stamford Wrest, London 3E1 ilLS  3 82 
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Personal DIGITAL WATCH BATTERY 
REPLACEMENT KIT 

CHRISTIAN  SINGLES.  Holidays,  tours, 

weekend houseparties. Friendship contacts 

—CFF Dept/N42, Edenthorpe, Doncaster. 

For Sale 
EVERYDAY ELECTRONICS, the first ten 

volumes, buyer collects. Offers to Upminstec 

23582. 

N-  EW-   - - BACK  ISSUES  OF  "EVERYDAY 

ELECTRONICS". Available 85p each Post 

Free, cheque or uncrossed PO returned If 

not  in  stock.  BELL'S  TELEVISION 

SERVICES,  190  Kings  Road,  Harrogate, 

Yorkshire. Tel: 10423) 55885. 

Miscellaneous 

THE SCIENTIFIC WIRE 
COMPANY 

PO Boo U. London EA, Ill 531 1114/1. 

ENA MELLED COPPER WIRE 
SWG  1 lb  8 or  4 or  2 or 
8 to 29  276  1 50  030  060 
30 to 34  320  1 00  090  070 
35 to 39  3 40  2 00  1 10  0 90 
40 to 43  475  260  200  1 42 
44 to 47  590  340  239  200 
46 to 49  15 95  953  4 38  360 

SILVER PLATED COPPER WIRE 
14 to 30  6 50  3 75  2 20  1 40 

TINNED COPPER WIRE 
14 to 30  3 85  2 36  1 34  0 90 

Pri m Intl. P A P vat. Orders and  £2 add 200  SAE 
for List of Copoisr'Reslatanc• out. Cl•aler •noulrle• 
welcom•. 

Rag/stored OfIke tt Conongsby Garden,. 

II 

These watches all require 
battery (power cell) replace-
ment at regular intervals. 
This kit provides the means. 
We supply eyeglass, non-
magnetic  tweezers,  watch 
screwdriver, case knife and 
screwback case opener. Also 
one doz assort push-pieces. 
full instructions and battery 
identification chart. We then 
supply replacement batteries 
—you fit them. Begin now. 
Send £9 for complete kit 
and get into a fast growing 
business. Prompt despatch. 

BOLSTER INSTRUMENT CO.  CU M 
Percy Avenue, Ashford, Middx., TW 15 2P8 

EVERYDAY ELECTRONICS P.C.B's 

Drilled 1 Srrt m GIsssflbrs Fry's Roll*, Tinned 

AUG 81  Wheel of fortune set of two £3 II 
SEP 81  Model train control £1 58 

CMOS die £1 13 
NOV 81  Electronic ignition £1 99 
For full list and current pcb's send SAE 
C WO Please  Postage. Add 35p onstage and packing. 

PROTO DESIGN, 14 DO WNHA M RD., RA MSDEN 
HEATH,  BILLERICAY,  ESSEX,  CM11  1PU 

Telephone 02 U-710722 

SPARE  PARTS  FOR  ALL  DIGITAL 
WATCHES.  Batteries  65p;  pins;  display; 
back lights etc. Plus reports, publications 
charts, send SAE for full list. PROFORDS, 
Copners Drive, Holmer Green, Bucks HP15 
6SG. 

CENTURION  BURGLAR  ALAR M  equip-
ment, send SAE for free list or a cheque/ 
PO for £11.50 for our special offer of a 
full sized signwritten bell cover to: Cen-
turion,  Dept  EE,  265  Wakefield  Road, 
Huddersfield,  W.  Yorkshire.  Access  & 
Barclaycard.  Telephone  orders  on  0484 
35527, 

PARAPHYSICALS  JOURNAL  (Russian 
translations):  psychotronic  generators, 
Kirlianography, gravity lasers, telekinesis. 
Details: SAE 4 x Bin, Paralab, Downtown, 
Wilts. 

DIGITAL  WATCH  BATTERIES  any  type 
£1.20 each. Send SAE or 15p with number 
or old  battery to, DISCLEC V. 511 Ful-
bridge Road, Werrington, Peterborough. 

OSCILLOSCOPE  repair  and  calibration. 
Quick service, competitive rates. W. I. R. 
Electronics, 01-367 6816. 

ENA MELLED COPPER WIRE. 10 swg to 
45 swg.  S.A.E.  for quotation  by return, 
cheapest prices. 102 Parrswood Road, Man-
chester 20. 

DOUBLE  SIDED  COPPER  CLAD  FIBRE-
GLASS, 12in x 8in, 5 sheets £4; 10 sheets 
£6;  20  sheets  £10  inc  p&p.  DAVRON 
TRADING, I Bankside, New Street, Chelms-
ford, Essex. 

tf; 
Build electronic  ) 
circuits without solder 
on a Roden S-Dec 
This has built-in 
contacts and holes into 
which you plug your components. 
Suitable for all ages Can be used 
time after time. Ideal gift for 
students or experimenters. 
Full instructions and 2 circuit 
diagrams with each S-Dec 
lSieo  s. pridneo cheque oir.P  •- 2 
High March Dave ,. 
Northants. N1411401 3.85 

Make the connection with Access 

I wish to 

postal order value 

and receive a regular postal delivery of Everyday 
Electronics. Its easy, it's straightforward and it's quick. 
Just use the subscription order form to get your Access 
card account charged with the price of a subscription or 
order your subscription through Access on the phone: 
(01) 886 6433. If you pay by cheque or postal order, use 
the subscription order form in the usual way. 

SUBSCRIPTION ORDER FORM 
cornea subscriber 

Complete this portion if you are u 

my Access card account with the above a 

Everyday Electronics for one year and enclose cheque 

made payable to I PC Magazines Ltd 

ing your Access card account I authorise you to debit 

My Access no is 

iBlock letters please, 

mount 

Name   

Address 

Signor 

‘ 11 

Subscription Rates: 
UK, Isle of Man, Channel 
Islands and Irish 
Republic  £11 

Overseas  £12 

2613 
Stamford Str 
London SE1 9LS 

Unless you are phoning your 
order, complete and post this 
order form to: 
Everyday Electronics, 

King's Reach Tower, 
eet, 
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MIGHTY 
NINETY 
PACKS 

SUPER VALUE PACKS ALL AT 90p each 

BUY SIX PACKS AND GET A SEVENTH 
FREE 

Please add 15p per pack postage 

Please allow 7 days delivery. 

MN? 200 ;0  - watt Resis-
IC'S 

MN3. 100 I at 2-watt Resin-
tOr, 

M M. 50 Wirewound Resis-
tOrS, 

WIS. IN) rnetal oxide Rests-
or,. 1%, 2% and 5%. 

MN'.  12  asstd  potentio-
meters. 

MN7. 25 asstd skeleton pre-
set Resistors. 

FANS. 50 sushi Electrolytic 
Capacitors. 

MHO.  100  asstd  Ceramic 
Capacitors Plte, disc  tub 
and monolythic etc. 

MI416. 100 mixed capacitors, 
Polyester,  Polystyrene. 
Metallised. Radial and Axial 
'roes. 

MN11. 2'0 asstd Silver Mica 
Capacitors. 

MN12.  8 Tantalum  Bead 
Capacitors (useful values). 

MN13. 20 asstd Transistors. 
BC, 2N Series + Power etc 

MN14. 40 IN4148 Diodes. 

MNIG. 20 min  wire-ended 
ti/POPS 

MN17. 2 12-volt Relays. Ex 
oearly new equip. 

3 Encapsulated Reed 
Relays  9-120  coil,  el-pole 
and t-pole. 

MN19. 2 24-volt Relays. Ex 
nearly new equip. 

M1421). 1 240-110 to 12-volt. 
100ma Transformer. 

MN21. 1 240-110 to 24-volt 
100ina Transformer. 

MN£2. 82" Len's with clips. 
4 red, 2 yellow. 2 green. 

MN23. 300  asstd  screws. 
outs. washers. self-tappers 
etc 

MP124.  100  asstd  small 
springs. 

MN2S. 50 asstd pop rivets. 

M14241. 50 asstd insulated 
crimps. 

MN27. 200 items, grommets. 
saucers,  cable  markers. 
plastic screws. sleeving, tie 
wraps etc. 

mmn. 20 asstd fuses, l" 
20rom etc. 

MN211.  75mts  equipment, 
wire.  asstd  colours  and 
SilaS 

MN341. 3 • 2m length, 3 core. 
mains cable. 

MN31.  12  asstd  trimmer 
capacitors,  compression 
film. Air-spaced etc. 

MN32.1530pE Beehive trim-
mers 

MN13. 20 coil formers, cera-
mic, plastic, reed relay etc. 

MN34. 25 min glass reed 
switch. 

M1235. 10 asstd switches. 
toggle. slide, micro etc. 

MN36. 10 sub-min SP. C 0 
slide switch. 

MN37. 10 asstd audio con-
nectors. Din phono etc. 

MAI M. 1 PCB with tribe con-
trol IC data inc. 

MN39.  1 oscillator  PCB 
loads  of  components (no 
dotal 

M N40. 50 Polystyrene caps. 
citors. 

M N41. 12 BC549C (plastic 
BC109C) transistors. 

M N42.10 BC107 Transistors. 

MN43.10BC108 Transistors 

M N44, 10 Screwhe S.P.C.0 
min slide switches. 

MN4S.  35  asstd  diodes 
lever, reel, signal, switch-
ino 

MN46.  15  asstd  Zener 
diodes. 

M N47. 3 • 68 rofd 16v tanta-
lum bead capacitors. 

MN4/. 200 items 45L aSSIci 
length  screws,  nuts  & 
washers 

MN411. 200 items 6BA asstd 
length  screws  nuts 
washers. 

MN5fi. 3 pieces of veroboard 
useful sires, min total 35 sq 
inch. 

M NS1. 10 • 0 2" red LED. 

MNS2. 10 • 0 125" red LED 

MNS3. 20  • 0 1 mid 25v 
ceramic disc caps. 

MNS4. 20  • 0 01 rofd 25v 
ceramic disc caps 

M NSS. 10 watt audio amp 
board with circuit. 

MNS4. 10 14 pin low profile 
IC ski DIL 

MNS7. 10 16 pin low profile 
IC skit OIL. 

MI MI. 2  CA723 Voltage 
Regulator. 

MNSII. 1 • LM380 2 watt 
audio amp IC 4- 555 timer IC. 

MAI M. 10 asstd TTL IC's. 

PAP461. 3 • TIP 32 Transis-
tor. 

M1462.3 • TIP 31 Transistor, 

MI463. 50 mixed polyester 
caps C280, Seimens etc. 

MN64. 5 Press to make min 
switches 

MANS. 3 15E245 FITS. 

61N116.  Bank  of  11  push 
switches 4 interlocked,  4 
latch. 3 momentary. 

M1468. 200 asstd verOpins, 
turret tags, PCB Pins etc. 

MNI19. 4 min push to break 
switch. 

PA 14711. PCB with 3 • 250v 
AC 4 amp push S W with 
attractive  chrome  plastic 
knobs  1  - BD241.  1  • 
BC300, 2  • 8C237,  1 • 
BC204. 4 • 1N4002, 2 
CMOS  4025,  200mm  fuse 
holder + 22 resistors, capa-
citors, diodes etc. 

MN71. IZN414 RADIO IC 

CHORDGATE 
LIMITED 
75 FARINGDON ROAD 

SWINDON, WILTS. Tel. (0793) 33877 
Retail shop at above address 

BAKER  £69 
50 WATT 
AMPLIFIER 

......  : , so 

Superior quality ideal for tlalls/PA system.. Dueo's and 
Group. Two Inputs with Mixer Volume Control Master Base, 
Treble and Gain Controls. 50 watts EMS. Three loudepeaker 
outlets 4, 8, 16 ohm. 
AC 240V 1120V available). Blue wording on black cabinet. 

BAKER 150 Watt AMPLIFIER 4 Inputs  £89 
DRILL SPEED CONTROLLER LIGHT DIMMER KIT. 
Easy to build kit. Controls up to 480 watts AC main, Printed 
Circuit. 23 
DELUXE MODEL Ready Built. 800 watte. 45 
STEREO PEE-AMP KIT. All parts to build this pre-amp. 
3 inputs for high, medium or low gain per channel, with 
volume control and P.C. Board. Can be ganged to make 
multi-way stereo mixers. 22 .6 

SOUND TO LIGHT CONTROL KIT MK II 
Complete kit of parts, printed circuit. Maine traneformer. 
3 channels. Up to 1,000 watts each. Will operate froni 200MV 
to 100 watts eignal source. Suitable for borne H1-1,1  415 
and all Die . Amplifiers. Cabinet extra £4 .50.  Poet 95p 
200 Watt Re. Reflecting White Light Bulbs. Ideal for Disco 
Light.. Edison Screw 75p each or 6 for 64 or 12 for 27 •50. 

MAINS TRANSFORMERS Primary 240V A.C.  POST 
250-0-250V 70mA. 6.5V. 2A  24 60  SS 
200.0-250V 80n1A. 6.3V 3.5A. 6.3V Al  9.5 00  22 
350•0-350V 250mA. 6.3V 6Amp CT. .  £12 00  £/1 
300•0•300V 120mA. 2 ... 6.3V 2A CT.; .5V 2A  £12 00  £2 
220V 45mA. 6.3V 2A   £2 50  21 
GENERAL PURPOSE LO W VOLTAGE 
Tapped outputs available 
2 amp 3,4.5, 6, 8, 9, 10, 12.15,18,25 and 30 V .  £6 00  £2 
I amp 6, EL 10. 12, 16, 18, 20,24, 30. 36, 40, 48, 60  26 00  £2 
2 amp 6, 8, 10, 12, 16, 18, 20. 24. 30. 36, 40, 48 , 60 210 50  22 
9 amp 6, 8, 10. 12, 16, 18, 20, 24. 30, 36, 40. 48, 60 212 50  £2 
5 amp 6, 8, 10, 12, 16, 18, 20, 24, 30. 36, 40. 48,60 £18 00  £2 
5-8-10-I6V la  . 22 60  60p  12-0-12Y 24 ..  23 50  11 
6‘ 1a..  22 00  Ll  I5-0-15V 2a ..  £3 75  21 
6.0.6V 11,,  £3 50  21  20V In  ..  £3 00  gl 
9V 250ma  £1 50  80p  '20V 2a    £3 50  il 
IV 3a   £3 50  £1  20.0-20V In  £3 50  il 
9•0•9V 50ma  21 50  80p  20-40-60V Di  £4 00  £2 
10-0-10%' 2a  23 00  El  2.5-0-25V 2a  £4 50  i 1 
10.30-40V thi  £3 50  El  26V In Twice  £5 00  22 
I2V 100nia  £1 50  800  30V 15.    £3 50  11 
12V 750ma  £2 00  80p  30V lia and 
12V 3.   £3 50  £1  17-0-17V 2a  £4 50  £2 
12V S.    23 50  21  35%' 2.   £4 00  21 
TORODIAL 30•0-9.5 4 ,r.)1,4-20-0-20V 3 Atop £10 00  22 
CHARGER TRANS!, ilf stERS-RECTIFIERm 
6-12V 3a    £4 00  £2  6-12V 2a ..  £1 00  80p 
6-12V la    £6 40  22  6-I2V 4.   22 00  009 

R.C.S. LOUDSPEAKER BARGAINS 
3 ohm. 6 x 41n., 5113., 7 x 41n. 12-60. 8 x Sin. II3 ' 00. 
611n. 23.00. 81n. £3 50. 10In. Sill. 00. 12In. 26 00. 
8 ohm. 221n. SS • 001314.. 5 x 31n., 51n. 211 60. Sin. 13'50. 
16 ohm. 6 NI 4In. 2.1 • PO. 51o. 11 • 60. Hip. 23 , PC 10 x 61n. 23 • SO. 
25 ohm. 331n. 35 ohm. 31.112-50. Many others in stock. 

S.0 A. LO W VOLTAGE STABILISED 
PO WER PACK KITS 90.100 mA  Post 75p  C2.95 
All parte and 1.tructione with Zener diode printed circuit, 
rectlflern mai double wound mains traneformer input 200-240 
a.c. Output voltages available 6 or 7.5 or 9 or 12V d.c. up to 
100mA. State voltage. 

PP BATTERY ELIMINATOR. BRITISH MADE  £4.50 
Maine power pack 9 volt 400 ma  Pont 759 
stabilised, with overload cutout. Pl.tic case else 5 • 53 • 23 
Suitable Radlo/Caseett.. 
DELUXE Switch.' Mmlel 3-6•73-9V 400ma. 27 50. 

THE -INSTANT" BULK TAPE ERASER 
Suitable for caseettee and all slxes of tape reels.  as. 
AC. mat . 200/240V.  £9.50 Poet * . 
Leaflet S.A.E..  95p 

HEAD DEMAGNETISER PROBE 15 00.  IL 

A.C. ELECTRIC MOTORS POST 75p. 
2 Pole, 240V. 2 Amp. Spindle - 
1 . 43  e 0 i 2121n. 21.75. 2 Pole. 
240V, 15 Amp Doubl  spindle 
1.75 x 0. 161n. Each SI. 2 Pole. 
120V.  5 Amp SpIndle -0•75  • 
0.21n. Two in seriee - 240V. 50p 
each. Brush Motor. Front a Food 
Mixer 240V. • 3 Amp High Speed 
and  Powerful  Spindle -0.5  x 
0•251n. ET 95. 
5.13.R. Motor IA. Garrard Motor 65. 

• 

.. 
• 

ALUMINIUM CHASSIS 16 2.w.g. 173611144, 4 M a. riveted 
Porous: 6 x 4 x 211n. 21.45; 8 x 6 x 21In. 11.60; 10 x 7 ', Viz. 
£2 30; 14 x 9 0211n. 23.00; 1806 x 21hs. 22.90; 12 x 3 x 211n. 
Cl SO: 12 x 8 x 211n. 12 ,60; 16 x 10 x 211n. 23 •20. 
AL! ANGLE BRACKET 6 ii i x fin. 25p. 
ALUMINIUM PANELS 15 4.w.i. 12 x 121n. 21•50: 14 a 9in. 
Cl 45; 6 04In. 43p: 12 x 8hs. 81 • 10; 10 x 71n. 96p; 8 x 6In. 72o. 
14 031n. 72p; 12 • 51n. 72p; 16 x 101n. 21.68; 16 061n. 21 10; 
ALUMINIUM BOXES, MANY OTHER SIZES IN STOCK. 
4 x 21 x 2In. 21•00; 3 x 2 x lin. 80p; 6 x 4 x 21n. 21.60; Ilx 6 x 
lip 22.50: 12 x 5 x 311122 75: 6 x 4 x Sin 21.80; 10 x 7 x 3in O. 

HIGH VOLTAGE ELECTROLYTICS 32+32/350V  500 
8/600V .. .11 • SO  50/500V  ...21 - SO  92+32/500V .81 SO 
32/350V ....44p 220/450V   ellp  32+3'2+32/352V 769 
32/500V  762  8+16/4505'  765  16+92+32/500Y 12 

DE LUXE BSR HI-Fl AUTOCHA GER 
Stereo Ceramic Cartridge  • 
Plays  12in.,  101n., or 71n. 
reconle Auto or Manual. A high  E20 
quality unit 240V A('.  I  Post on 
Sian 131 x 111in.  AU 
Above motor board 311n.  Decks 
Below motor board 211s,  sz. 
R8R Single Player P207 cueing devi.,  £20 5.555 £2 
ADC. QLM 30/3 Magnetic cartridge. 

Garrard Single Player 730 SP metal turntable,,ery ry, 
cueing device. Snake arm. Magnetic muirldge./.41 • "'V P° ' " 
BSA P170 Slim arm. Metal turntable. 
Ceramic head. Cueing device. Auto stop.  E20 1,04  22  

11.8.1t. P232. Belt drive,  oeramIc  cartridge,  snake arm, 
cueing device. SS4 post 62. 

B.R.R. Single Player, I2V D.C. motor, belt drive, magnetic 
cartridc•• £20. post El. 

Radio Co mponent Specialists 
337, WHITEHORSE ROAD, CROYDON, 

SURREY, U.K. TEL: 01-684 1665 
Post 65p Mini mu m. Callers Welco me. Closed Wed. 
Same day despatch. Access-Barclay•Visa. Lists 22p, 
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\ \\‘ N  p.,1\-9A?t B.K. ELECTRONICS thol;:°,frko 
Ickgitoozs  A SOUND CHOICE  8 * )," 

* PROMPT DELIVERY * PRICES INCLUDE V.A.T. * AMPLE STOCKS 
A PERSONAL SERVICE FROM A SMALL EXPANDING COMPANY 

STEREO CASSETTE TAPE DECK MODULE. 
Comprising of a top panel and tape mechan 
ism coupled to a record/play back printed 
board assembly. Supplied as one complete 
unit for horizontal installation into cabinet or 
console of own choice. These units are brand 
new, ready built and tested. 
Features: Three digit tape counter. Auto' 
stop Six piano type keys, record, rewind, 
fast forward, play, stop and eject. Automatic 
record  level control.  Main  inputs plus 
secondary inputs for stereo microphones. 
Input Sensitivity: 100mV to 2V Input Im-
pedance: 68K Output level: 400mV to both 
left and right hand channels Output Im-
pedance. 10K Signal to noise ratio: 45r1B 
Wow and flutter: 0 1°, Power Supply re-
quirements: I8V DC at 300mA. Connections: 
The left and right hand stereo inputs and 
outputs are via individual scrLaned leads, all 
terminated with phono plugs (phono sockets 
provided). Dimensions: Top panel 5/2in  x 
11 1/4in. Clearance required under top panel 
2'/in. Supplied complete with circuit dia-
gram and connecting diagram. Attractive 
black and silver finish. 
Price £26.70 + £2.50 postage and packing 
Supplementary parts for 18V D.C. power 
supply (transformer, bridge rectifier and 
smoothing capacitor) £3. 

NEW RANGE QUALITY POWER LOUD-
SPEAKERS (15", 12" and 8"). These 
loudspeakers are ideal for both hi-fl and 
disco applications. Both the 12- and 15' 
units have heavy duty die-cast chassis 
and aluminium centre domes. All three 
units have white speaker cones and are 
fitted with attractive cast aluminium 
(ground finish) fixing escutcheons. 
Specification and Price: - 

15- 100 watt R.M.S. Impedance Bohm 
59 oz magnet, 2 aluminium voice coil. 
Resonant Frequency 20Hz. Frequency 
Response to 2.5KHz. Sensitivity 97dB. 
Price £32 each. f2.50 Packing and Car-
nage each 

12" 100 watt R.M.S. Impedance 8 ohm. 50 oz. magnet. 2 aluminium voice coil 
Resonant Frequency 25Hz. Frequency Response to 4KHz Sensitivity 95d13 Price 
£23.70 each. f 2 50 Packing and Carriage each. 

8" 50 watt R.M.S. Impedance 8 ohm, 20 oz. magnet 1 aluminium voice COil 

Resonant Frequency 40Hz. Frequency Response to 6KHz Sensitivity 92dB Also 
available with black cone and black protective grill. Price £8.90 each. 11 25 Pack 
mg and Carriage each 

PIEZO ELECTRIC TWEETERS  M OTOROLA 
Join the Piezo revolution. The low dyna mic mass (no voice coil) of a 
Piezo tweeter produces an improved transient response with a lower 
distortion level than ordinary dyna mic tweeters. As a crossover is not 
required these units can be added to existing speaker systems of up 
to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS 
SUPPLIED WITH EACH TWEETER. 

Type 'A' 3in round with removable 
wire mesh. Ideal for bookshelf hi-fi 
speakers. .Price  (Type  'A')  £3.45 
each. 
Type 'El' 31/2 in super horn. For gen-
eral purpose speakers disco and PA 
syste ms, etc. Price £4.35 each. 
Type 'C' 2in x 5in wide dispersion 
horn. For hi-fi systems and quality 
disco etc. Price £5.45 each. 
Type 'D' 2in x 6in wide dispersion 
horn. Frequency response ex-
tending down to mid-range 12000 
c/s) suitable for hi-fi systems and 
quality disco. Price £6.90 each. 
Post and Packing, all types, 15p each 
(or SAE for Piezo leaflets). 

Nolo Level ContreliLoudspeaker Terminals. Com 
tunes two spring-loaded loudspeaker terminals. 
wire wouno potentiometer and resister network 
All mounted on a smart brushed aluminium plate 
Fits neatly through a 3 a 3 cut out on rear of 
speaker cabinet Price L2 911 • 20p postage and 
necking 

V r:7-

Type 'CI' 

a— - 
Type '8' 

1 K- WATT SLIDE DI M MER 
* Controls loads up to 1K W. 
* Compact Size 41"  1w"  2:}". 
* Easy snap in fixing through panel cabinet cut out. 
* Insulated plastic case. 
* Full wave control using 8 amp triac. 
* Conforms to BS800. 
* Suitable for both resistance and inductive loads. 
Innumerable applications in industry, the home, 
and disco's theatres, etc. 
Price £11 70 each + 50p P&P. (Any quantity.) 

GENERAL PURPOSE 41" MINI 
SPEAKER 
General purpose full range loudspeaker, 
ideal for mini systems, etc. 
* Rolled fabric surround  * Twin cone 
* 8 ohm impedance  * 15 watt R.M.S. 
* 1" voice coil  * 13 oz. magnet 
* Frequency range 50 15,000Hz. 
Price £,6 90 each + 75p P&P. 

(1 411 POWER AMPLIFIER MODULES 

100 and 150 WATTS R.M.S. 
Power Amplifier Modules with integral toroidal 
transformer power supply and heat sink. Sup-
plied as one complete built and tested unit. 
Can be fitted in minutes. Auxilliary stabilised 
supply and drive circuit incorporated to power 
an LE.D. Vu meter available as an optional 
extra. 
SPECIFICATION: 
Max. output power 100 watts R.M.S. (OMP 1001 

150 watts R.M.S. (OMP 150) 
Loads: (Open and short circuit proof) 4-16 ohms 
Frequency Response: 20112-25KHz±3d13 
Sensitivity: for 100 watts 500mV at 10K 

150 watts 500mV at 10K 
T.H.D.  00 1; 
Size: MO a 115 • 00mnf 
Prices: OMP 100  £21 MI P P L2 00 

OMP 250  £31  P P L2 00 
Vu. Meter M SS 

Matching 3-way loudspeakers 
and crossover 

Build a quality 60 wart R M S system 8 ohm. 

* 10 Woofer 

*3 Tweeter 

*5 Mid Range 

* 3-way crossover 

ht1 , 11 with attractive cast aluminium fining es 
cutcheons and mesh protective gi ills which are 
removable enabling a unique choice of cabinet 
styling Can be mounted directly on to baffle 
with or without conventional speaker fabrics 
All three units have alumirnurn centre domes 
and rolled foam surround Crossover com 
hmes spring loaded loudspeaker terminals and 
/is nSS,1 

Price £22 00 per kit + £2:50 P&P. 
Available separately, prices on request. 

12' 80 watt R.M.S loudspeaker. 
A superb general purpose twin cone loud 
speaker 50 oz. magnet. 2  aluminium 
voice coil. Rolled surround Resonant Ire 
quency 25Hz.  Frequency response to 
13KHz. Sensitivity 9563. Impedance Bohm 
Attractive blue cone with aluminium 
centre dome. 
Pr e £17.49 ea • 2 60 P&P 

B.K. ELECTRONICS DEPT E.E. 

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex SS9 5TY 
* SAE for current lists. * Official orders welco me. * All prices include VAT * Mail order only. * All ite ms packed (where 

applicable) in special energy absorbing PU foa m. Callers welco me by prior appoint ment, please phone 0702-527572. 

VISA 



I rounthe people for AtariATARI 

3 Consoles available: 

Atari 400 with 16K RAM(AF36P) £345 
Atari 400 with 32K RAM(AF375)£395 
Atari 800 with 16K RAM (AFO2C) £645 
Lots of other hardware: 
Cassette Recorder 
Disk Drive 
Thermal Printer 
Printer Interface for 400 
Printer Interface for 800 
Interface Module 
Versawriter 

(AF28F) 
(AFO6G) 
(AF04E) 
(AF411.1) 
(AF42V) 
(AF29G) 
(AF43W) 

£50 00 
£345 00 
£265 00 
£49 95 
£49 95 
£135 00 
£169 00 

lo  HAM M OG u le 
32K RAM Module 
32K Upgrade for 400 
Floppy Disk 
Le Stick 
Joystick Controllers 
For full details ask for our hardware leaflet 
(XH54J) SAE appreciated 

(A) (kJ,  464 00 

(AF44X)  £125.35 
(AF45YI  £75.00 
(YX87U)  £2.75 
(AC45Y)  £24.95 
(AC37S1  £13.95 

/07,7,1 01771t 
a ampioo 

M I N tf 

NOW YOU CAN JOIN THE U.K. ATARI COMPUTER OWNER's CLUB. An independent user's group. 
Four issues of the club magazine for only £1.60! Address your subscription to Graham. 

THE CHOICEST GEMS OF ATARI SOFTWARE FROM MAPLIN 
AAAAA tura (lamas  Page Flipping  C - 16K - (130556)  £9 95 
Star Warrior  -C - 32K -1602461 £28 95  Page Flipping  - D. 24K .(6056.1 £10 95 
Rescue At Rigel  -C-32K-(E1021X) £22 45  Master Memory Map  • Wallchart - (XH57M ) £4 00 
invasion Orion  - C -32K - 16023A) £18 95 

V 
DatestonesolRyn  -0 • 32K - (6022Y) £14 95  Business Programs isicalc 
Galactic Empire  -C-24K•(60140) £14 95 
Hi-Res Adventurei/ 2  - 0 -48K - (13025C) £24 95 
Analog Adventure  -0-32K - (£103311 £24 95 
Adventurel and  -C - 24K • (8000A) £14 95 
Pirates Adventure  -0- 24K -16001B) £14 95 
Mission Impossible  -C -24K - (6002C) £14 95 
Voodoo Castle  -C - 24K .(60030) £14 95 
The Count  -C - 24K - (13004E) £14 95 
Strange Odyssey  -C- 24K -11300511 £14 95 
Mystery F un House  -C - 24K - (60066) £14 95 
Pyramid of Doom  -C- 24K -113007H) £14 95 
Ghost Town  -C -24K • (6008J) £14 95 
Savage islandi  -C - 24K - (6009K) £14 95 
Savage Island I i  -0-24K-030101) £14 95 
Golden Voyage  -C- 24K-16011M) £14 95 
E nergy Czar  -C - 16K - (0653H)  £13 95 
kingdom  - C . 8K - (Y655K1  £8 95 

Tosch-Yoursolf Programs 
Conversational French  • 5C - 16K. (Y0440) £32 50 
Conversational German  - 50 - 16K -1064501 £32 50 
Conversational Spanish  • 50 - 16K -10646A) £32 50 
Conversational Italian  - 5C - 16K - (00476) £32 50 
Touch Typing  - 2C - 16K -106490) £l4 95 
States 8 Capitals  -C - 24K - (YG56L i £8 95 
European Countries 8 
Capitals  C - 16K - (0657M)  £11 95 

Learn Programming 
nvitation to Programmin 
Basics ot Animation 
Basics& Animation 
Player Missile Graphics 
Player Missile Graphics 
Display Lists 
Display Lists 
Horiz /Vertical Scroll 
Hor it vertical Sc, or 

-C FIK (0043W) Ell 95 
-C- 32K•16057M)  £9 95 
- - 32K (6058N) £10 95 
-C -16K (8059P) £18 95 
-0 24K-(130600) £19 95 
C - 16K (B051F)  £9 95 
-0- 24K- (60526) £10 95 
-C - 16K (B053H)  £9 95 
0- 24K 16054J1 £10 95 

Word Processor 
Calculator 
Graph—IC 
StalistiCs 
Areal* Gainers 
Star Raiders 
Asteroids 
Space invaders 
Missile Command 
Super Breakout 
Tan Trek 
Tan Trek 
Star Trek 3 5 
Race in Space 
Shooting Gallery 
Mountain Shoot 
Jawbreaker 

Basketball 
Tank Trap 
Tank Trap 

Homo Game Programs 
Scram  C 16/24K-10658N) £12 95 
Cypher Bowl 
Thunder Island 
Rotating Tilt 
Lunar Lander 

0-32K (YL39N)C119 95 
- 32K (0642V) £85 00 

-0 246 -10650E) £16 95 
C -16K-10651E) Ell 95 
-C 16K - (00526) £11 95 

E 8K (YG66W) £29 95 
E 8K (066001 £29 95 
-E -8K - (067061) £24 50 
-E 8K (Y664U) £9 95 
-E -8K - (0667X) £29 95 
C - 24K (0L36P)  £8 95 
0-32K-0137S) £11 95 
-C -32K-16015P) £14 95 
-16K (130350) £14 95 
C - 16K (6036P) £14 95 
C - 16K - (60126) £10 95 
D - 48K (60260) £22 95 
E 8K -(0661R) £29 95 
C 16K -(0134M)  £8 95 
D 32K-101350) ill 95 

• C 32K -113020W) £22 45 
C . 166 -16037S) £10 95 
C - 16K -1E104801 £14 95 
C- 166 -(6016S) £10 95 

JumboJet Lander  -C -16K (6046A1 £29 95 
Submarine Commander  C 16K 113047B) £24 50 
Sunday Goll  -C- 166 -(6013P) £10 95 
Darts  C- 16K -(13042Vi £19 95 
Tournament Pool  -C - 16K - (B0450) £9 95 
Snooker &Billiards  - 0 - 16K - (13044X) f 19 95 
Chess  E -8K - (Y663T1 £29 95 
Microcriess  -C I6K- (YL40T) £15 95 
Checker King  C 16K 01.41U1 £15 95 
Cribbage &Dominoes  F 16K (8043w) £14 95 

Poker Solitaire  C•16K•(6017T) £10 95 
Blackjack  C - 8K -10662S)  £8 95 
Fast Gammon  .0 -8K- (YL33L)  £9 95 
Revers! tOtheilo type)  C -16K -18019V) £14 95 
Gomoko  -C-16K -03018U) £14 95 
Hangman  C -8K -(0654J)  £13 95 
Humpty Dumpty &Jack  -C - 16K - 03038R) C19 95 
Hickory Dickory Dock  -C .16K -16133961 £19 95 
British Heritage 
Jig Saw Puzzles  -C • 16K -(13040T) £19 95 

European Scene 
Jig-Saw Puzzles  -C - 16K -(13041U) £19 95 

Atar Satan (25 Programs  -C - 16K -(604901 C18 95 
Atari Safari (25 Programs)  0- 16K - (6050E) £24 95 
Mind Bogglers (3 Programs) -C - 166 - (01389)  £E1 95 
Musks Programs 
Music Composer  E • 8K (YG48C) £32 50 
Movie Themes use with 
Music Composer)  C 16K • (6034M  £9 95 

Computor Languages 
Basic A +  0-48K -113031J) £52 50 
Operating System A +  -0- 48K - (1303011) £52 50 
Basic A + 
Operating System A + 

OS Forth 
Pilot 

3D-Super Graphics 
30-Super Graphics 
Atan World (Graphics) 
Assembler Editor 
Assembler 
6502 Disassembler 
6502 Disassembler 
Character Generator 
Character Generator 
Telelink 

- -486 (130326) 
- - 24K (YL296) 
E&20 -8K (YG69A) 

- 48K i 6028F ) 
C 48K 180290) 
-0-48K (13027E) 
-E -8K - (00680) 
C - 16K (0132K) 
• C • 8K -0130H) 
-1.1-8K-IYL31J) 
-0-16K-0127E) 
- 166 (0128F) 
E - 8K (0659P) 

Key C = Cassette D = Disk E = Cartridge 
2C = 2 Cassettes etc 8K. 16K etc shows 
minimum memory requirement 

Send sae now for our new software leaflet with details of all the above programs. Order As XH52G — Issue 2. 

Lots of exciting new software titles available soon. Keep in touch with Maplint 

Subscribe now to America's leading Atari-only magazine — Analog  — 6 issues per year for just £9.00. Order as GG2413. 

mami nr 

£99 50 
£44 90 
£49 50 

£29 95 
£29 95 
£43 95 
£34 50 
£14 95 
£13 95 
Ell 95 
£9 97 
£2 50 
£14 95 

Maplin Electronic Supplies Ltd 
P.O. Box 3. Rayleigh. Essex. 
Tel: Southend (0702) 
552911/554155. 

Note Order codes shown in brackets Prices firm until 15th May 1982 and include VAT and Postage and Packing 
IErrors excluded) 

See 
159- 

Demonstrations at our 
shops NOVil 

the aMazing Atar i's in action at 

161 King St..1-iammersmith W6 
lel 01-748 0926 

or at 284 London Road, 
Westclift.on.Sea, Essex. 

"Tet.. (070 2) 554000 


