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ELECTRONIC GAMES 
COLOUR CARTRIDGE 
ANT:V. GAMER 

SE MI-PROGRA M MABLE TV GA ME 

• 4 Cartridges • Mains £ 
daptor 

Normal Price £73  X. 3 9•50 
NO W REDUCED TO: .fly VAT 

DAT BA  T.V. GAME 

FULLY PROGRA M MABLE 
CARTRIDGE TV GA ME 
14 Cartridges available 
Nor mal Price £87 86 
NO W REDUCED TO: 

CHESS COMPUTERS 

MANY UNIT 
ARE COVERED BY 
THE EXCLUSIVE 
SILICA SHOP 2 YEAR G U Air , \I 

SPEAK & SPELL 

••—• 

Ci• 

wok, 
thaw 

Nor mal Price 149 95 

NO W REDUCED TO: 

£39.so 
Teach your child to 
spell  properly with 
this unique learning 
aid  Fully  automatic 
features and scoring 
Additional  word 
modules available to 
extend the range 

words 

H A N D HEL D GAMES 

EARTH INVADERS 

These invaders are a breed of creature hitherto 
unknown to  man  They  cannot  be killed ITY 
tredtional methods  May must be burred The 
battle is conducted in a mare where squads of 
dices  chase  ho me troops The only way 01 
eli minating the m is by 
diggreg  holes  and 
burying th•rn 

HAND HELD GAMES 

GALAXY 
1000 

the 2nd generatron Galas, Invader The 'evaders 
ha w re grouped and have a Searninqba endless 
Supply of spacecrah wham the prayer s arm ., is 
limited to lust 250 missiles to be launched from 3 
missile Stations Too have to pre m.,' Iii. o .ARR , 
landing  or  ir , 
deStroY mg Wu' • 
defences 

. r 
9.95 

W e carry a range of over 15 

different Chess co mputers 

f29.95 

£39.95 

£79 00 

£119 00 

£259 00 

Electronic Chess 

Chess Traveller 

Chess Challenger 7 

Sensory 8 

Sensory Voice 

SPECIAL OFFERS 
VOICE CHESS CHALLENGER 
Normal Price (245 NO W II 35 00 

SARGON 2 5,130RIS 25 
• • '.hce (273 70 NO W 1199 95 

led. VA I 

ADDING MACHINE 
OLYMPIA HHP 1010 

m at Price /57 21 
NO W REDUCED TO, 

£34 etc 
VAT 

Uses ordinary p op , 

No need to buy expensive 

ther mal paper , 

Fast ado listing PRINTER 
CALCULATOR 2 lines per 

second 10 dig', capacity 
Uses  nor mal  adding 
machine rolls  Battery or 

mains operated 
Sfire 9.."44)4-02 4V 

r1.1.,ns 'Vargo, .1.1 

ATARI 
T.V. 
GAME 

The most popu ar T  ame on 
the market with a range of over 
40 cartridges including SPACE 
INVADERS  with  over  112 E 9 5.45 
ames on one cartridge 

women !Ram 
tame 

Normal Price (19 70 
NO W REDUCED TO: 

£12•70im VAT 

Plays 24 different tunes 
with  separate  speed 

exi•-•  •  control  and  volume 
control  Select the most 
appropriate tune for your 
v's'Ior  with  appropriate 

for drlf erent limes of 
the year' 

THE OLYMPIA - APPROVED FOR USE WITH THE 
BRITISH TELECOM NETWORK 

TELEPHONE ANSWERING MACHINE 
WITH RE M OTE C ALL IN BLEEPE R 

This 'aleph° , anS net. , machine is manufactured Sr 01',more Eluarness Machines one ol 
the I aaaaa t Office Equipment rnanulact rrrrr in the U.K. It is fully BRIT. TELECOM 
APPROVED and will answer and record messages for 24 hours a day. With your remstecali. 
in bleeper no, can receive these-messages by telephone wherever you are in the world. The 
rernOte Calfiin-blitePer activates the Answer/Record Unit, which will at your co m mand repeat 
 , keep or erase the m. and Is activated fro m anywhere in the world, or on your 
return to your ho mes, office. The machine can also be used for message rrrrr ral, II you hire 
an urgent appointment, but at expecting an important call, si mply record the 'phon• nu mber . 

and  location  where  you  can  be 

reached. With optional plra bleepers 
(E13 each) thl• facility ear be p-
tended to colleagues and members of 
the family. Using • CIO Standard 
  • yOu can record as many as 
45 m   The announcement can 
be up 10 la seconds long and the 
incoming   up to 30 seconds 
long. 
The machine is easy to install and 
comes with full instructions.  It is 
easily  wired  to your Junction  box 
with the Spade connectors provided 
or alternatively a lack dug can be 
Provided to plus into • tack socket. 
Most important of  . Is the fact 
that it is fully BRITISH TELECO M 
A PPR OVE D. 

The price 01 E135 (inc. VAT) includes 
the machine, an extra-light remote 
call-in  Bleeper,  the  microphone 
 tape A/C mains adaptor. The 
unit is 55  • IP'  • 24" and is lull, 
queranteed for Ii menthe. The tele-
phone can be placed directly on the 
unit—no additional desk space is 
required. 

£135 „ A 

SPACE INVADERS 

Hand held ir •  I iddble 119 95 
• invao,,  ,14i. - .viiiable to fit 

ATARI RADOtent ACC IRO MC PHILIPS G7000 

• Carthdges also available for 
MATTEL TELENG RO WTRON 

DATABASE /NTERTON 

THE RADOFIN TELETEXT ADD ON 
ADAPTOR 

Plug the adaptor into the aerial socket of yOUI 
colour I V  and receive the CEEFAX and 
ORACLE television information services 

THIS NE W MODEL INCORPORATES. 
• Double height character levilly 
• True PAL Colour 
• M eets latest BBC & IBA broadcast speLit mations 
• Push button channel change 

• Unnecessary to re move the unit to watch nor mal 
TV prow ameies 

' )SE Ne ws El., 

MATTEL T.V. GAME 

111 
95 Soon  to  convert  thr. £ 

PRESTEL 
VIEWDATA 

27.....7+1.".̀1•11441'' ; 

fiftivvillif.  • '"'"'" 
• Waive . harcrienew taw 

Prestel 
The ACE TELCOM VDX1000 I  View 
data adaptor simply plugs 1,11.  r• aerial 
socket of your television and enables Lou to 
receive the Pt estel Vie wdata  Service  in 
colour or black & white 
Features - 

Srmplified controls tor quick easy 
Spec'al grapthOS feature for hop resoluiroo 
State of the art nficroprocessor controller 
Standard remote lelephone le .a0 with Neste, 
keys • • 
Auto  Maher  incorporated tor  easy  Prestel 
acqursation 
hoe PAL Colour encoder using refiable IC 
chrome filter and dela line incorporated or 
mrromu m ',More interference rna•rmum 
trdelitv 
Inciudes conven'ent TV  Neste, swochbo. 
Easily lonnoyied to Standard home or office 
Ielephone line, 
Fully Post Office approved 

FOR FREE BROCHURES -TEL: 01-301 1111 

NO N /he rep is NAM ., A * 
I. one wan 004 Please vo w Item 
SmOry• INAla Vero 

to. tree ',stre w orwnure •nd  r• n, .•  imp. of ... mon. game+ Mama revaNwo•Ot 
3011111 !me d.., mance Weil•Die ho v.0.1 cc telrynonep.rasep.tor ore, nern• Apavess 
and ACCESSEEIARCLAYCARD number •Rd 4are 0,0 ,eSt It. us Rini and y•••••,1 
Empress ea. done, sconce wait ., 
• CALLERS WELCOME  [Lemon rrrrr ram army ai vii  5.dciej mot. ••‘-•  • 
Monday Segura. Tank Crows, 7hursdar ten.  Late Opening !ham v. 

• 2 YE All GuARAISTEE  NI goods are rover . . • too year s poar ant., . 
covered!, ow tonous.•• S.o.<• Shoe 2 war Guarania• 

• MONEY RACK UNDERTAKING  if yov rue rms . . . non  n 
7 days inn wri one yaro • ILO, ,01.1 ,1 
MYER SALES SFAvICE  on air .tipriovx  pn.Vanier 

• (O WN lithic PRICES  We are now, knowing, ondarsod 
• RE ORUL •OVICE  A. M ., on the .6.1 ..4.11, al vett, mat ri•rta 
• CM Oit f ACUITIES  rot, dada iw.i.ireia.a.iacle w ar ii 24 i 26 rr.unr , 
rams of interest 

• PART Esc,ANGE SOIEVIT  we' , •  .  • •  •  . 
• 04011 CARDS WELCOME  144 • 

SILICA SHOP LIMITED EE 2 

1-4 The Me ws, Hatherley Road. SKIcup. Kent DA14 41.)1( 
Telephone. 01.301 1111 or 01-309 1111 
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PROJECTS . . . THEORY . . . NEWS . . . 

COMMENT . . . POPULAR FEATURES... 

Electronic Design Award 

fo allow tor the Lhristrhas hoIIUd  pt.nud 
and seasonal postal delays, the SEDAC 
organisers have agreed that Registration 
Forms (Part A) returned by January 31, 1982 
will be accepted. 
The final date for submission of Papers is 

unaltered, i.e. February 16, 1982. 

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

PROJECTS 
STEREO RECORD PLAYER by V. Terrell 
Portable unit with separate loudspeakers 

CAR OVERHEATING ALARM by T. R. de Vaux-Balbirnie 
Audible warning prevents possible disaster 

M. W. RADIO by F. G. Rayer 
Three preset stations plus manual tuning 

AUTOMATIC GARAGE DOOR by P. Horsey 
Part 2: Logic control circuitry and door operating mechanics 

CINE INTERVAL TIMER & FRAME COUNTER 
by L. A. Privett 
Two circuits that aid special effects with cine cameras 

SERIES 
TEACH-IN 82 by 0. N. Bishop 
Part 5: Bipolar transistors 

INTRODUCTION TO LOGIC by J. Crowther 
Part 10: Truth Tables, applications of Logic Techniques 

FEATURES 
EDITORIAL 
Not In Isolation 

JACK PLUG AND FAMILY by Doug Baker 
Cartoon 

COUNTER INTELLIGENCE by Paul Young 
A retailer comments 

SHOP TALK by Dave Barrington 
Product news and component buying 

READERS LETTERS 
Comments from A u str al i a 

FOR YOUR ENTERTAINMENT by Barrie Fox 
From Post Office to British Telecom—big changes in the air 

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

RADIO WORLD by Pat Hawker G3VA 
News Gathering, Slow-Scan TV, Satellite TV, First Post-War contacts 

SQUARE ONE 
Beginners' Page: Transformers 

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

CIRCUIT EXCHANGE 
A forum for readers' ideas 

tot 

92 

102 

112 

122 

96 

108 

83 

91 

94 

95 

106 

107 

110 

121 

128 

129 

130 

Our March issue will be published on Friday, 
February 19. See page 101 for details. Readers Services • Editorial and Advertisement Departments 83 
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KITS,COMPONENTS,MICROS & PARTS 
DISCO LIGHTING KITS 

01.1000K. This value-for-money 
kit features a hi-directional 
sequence, speed of sequence 
and frequency of direction 
change, being variable by means of potentio-
meters and incorporates a master dimming 
Control    Only £14.60 
0121000K. 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 M OO 
Optional opto input DLA1   60p 
Allowing audio ("beet"1-11ght response. 

REMOTE CONTROL 
Published remote control 
systems tend to be quite 
Complex. requiring 
difficult-to-get  components and a well. 

lab togel them to work If thistles put 
you oft making your own system we have lust 
the kits for you. Using infrared, our KITS 
range from simple on/ of f controllers to coded 
transmitter/receivers with 16 on/off outputs 
or threeanalogueoutputsforcontrolling, e. g . 
TV or Hi-F1 systems. Thekitsare 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 output circuits. i.e relays, Macs, 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 ktis 
and components. SO don't control yourself --
SEND US 30p and a 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 I 3697 years 
or more , 

This unit has considerable practical 
uses, especially for the old, infirm 
and disabled  It works  like • 

— 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 
plaster depth box to replace your Dconventional 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 
Ali  kits  contain  all  necessary 
components and full instructions 
You only need a soldering iron 
an7 cutlers. 

24 HOUR CLOCK/APPLIANCE TIMER KIT 
Switches any appliance up to IkW 
on and off at present times once per 
day  fit contains' AY-5-1230 IC. 
05" LED display, mains supply. 
display drivers, switches, LEDs. 
triacs, PCBs and full instructions 

CT1000K Basic Kit . .... 
CTIOOOK with white boa (56/131 . 71mm, 
(Ready Budr, 

Aar, 50p postage S parsing • 15.). VAT iv rota, 
Overseas Customers 

Add ft 50 (Lowe). Crt 00 (elsewhere) tot ;SP 
Sent) S a E for tanker STOCK DETAKS 
G ,05 t'y return subterl to availabelity 

awn to 5pm (Mon as Fru 
iparn to apm OPEN 

FAST SERVICE TOP QUALITY. TOW TOW PRICES 

TN 
No circuit is complete without a call to - 

ELECTRONICS 
11 Boston Road 
London W7 3SJ F13 Telephone 

01 579979412842 

wardwftl 
Oaaa4f 

£14.90 
f 17 40 
1722 50 

ALL PRICES 

EXCLUDE VAT 

TRIACS 
400V Plastic Case itexasi 3A I iC206D  49p 

8A TIC226D  56p 
12A TIC236D  659 
I6A TIC246D  96p 
25A TIC263D  190p 

6A with trigger 04006LT  059 
8A isolated tab TXAL22813  659 
Diac  tap 
Opto isolated triac MOC3020 0 6A/400V 110p 

,i111 

DO YOU LONG TO HEAR 
YOUR DOORBELL RING? 
Our latest kit gives 

you a pleasing three- ELECTRONiC  I:004 
note harmonically 
related tone Sequence  CHINE 
not a microprocessor 
controlled buzz or the 
same old ding dong1 
at a touch of a button 
This kit, based on a new 
integrated circuit, is 
supplied complete with 
a printed circuit board. 
loudspeaker and drilled 
box 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 produces a 
150mW output and draws less than one t uA 
from a PP3 battery when the tone ceases 
Supplied complete with circuit and 
asse mbly inStraCI ,OnS 

IDEAL PROJECT FOR BEGINNERS—Only £5 

DVM/ULTRA SENSITIVE 
THERMOMETER KIT 

This new design is based on the 
ICL7126 l• lower power version of 
the ICL7106 chip) and a 3,5 digit 
liquid crystal display This kit will 
form the basis of a digital multi-
meter only a few additional resistors and 
SwitChes ere required—details supp led), or a 
sensitive digital thermometer (-50'C to 
150'C) reading tool 'C The basic kit has a 

sensitivity of 200mV for a lull scale reading, 
automatic polarity indication and an ultra low 
power requirement —giving a 2 year typical 
battery life frorn a standard 9V PP3 when used 
8 rIOUIS &day, 7 days a week  Price £15.50 

UII-1 

Build a pair of DALESFORD D speakers 
The Dales ford D has enjoyed consistently good reviews and 
is acknowledged to be one of the best compact loudspeakers 
available. It is now offered in kit form at a considerable saving 

over the assembled speaker. 

The kit includes complete and finished cabinets, grille foam, 
wadding, drive units, crossovers, etc. — everything, in fact, to 

make a pair of excellent compact loudspeakers. 

Suitable for amplifiers of 20 — 70 watts 
Size: 340x 220x 265mm.  Finish: Walnut/black foam. 

Price: £69.95 VAT per pair plus carriage £3.95 inc 

(-6  Womb' IT 
0625 529599 

35/39 Church Street, Wilmslow, Cheshire SK9 lAS 

Lightning service on telephoned credit card orders , 

Please allow 7 days for delivery. 

MUSIC KITS 
ALL WITH PRINTED CIRCUIT BOARDS 

128-Note Sequencer  SET 76 120 45 
16-Note Sequencer  SET86  64 63 
3-Channel Mixer  5E7107  21 SO 
3-Microphone Mixer  5E7108 12 99 
6-Channel Mixer  5E790  96 67 
Analogue Retreat  SET83  45 92 
Audio Effects  5E7105 15 12 
ChOrosynth  5E7100 125 04 
Compressor  5E7120 25 05 
Digital Reverb  5E778  75 50 
Dtscostrobe  5E757  39 78 

Drum•Synthesiser 
Enlarger Timer 
Frequency Doubler 
Funny Talker 
Guitar Effects 
Guitar Multiprocessor 
Guitar Overdrive 
Guitar Sustain 
Headphone Amplifier 
Metronome 
Microphone Pr,-rimp 

SETI19 SO 11 
5E793  39 22 
SET98  11 TS 
5E799  16 SS 
SET42  15 92 
5E785  79 15 
SE756  21 17 
5E775  11 77 
5E7104 21 15 
5E7118 10 50 
5E761  11 32 

NEW LIST NOW READY! 
SEND S A.E FOR FREE COPY 

Noise limiter  5E797  15 96 
P.E. Minisontc Synth  SET38 161 56 
Phaser  SET88  21 08 
Phasing & Vibrato  5E170  36 25 
Practise Amplifier  SET106 22 15 
Rhythm Generator  SET 103  See Lists 
Signal Tracer  5E7109 17 SO 
Simple Phase Unit  5E725  10 54 
Smooth Fuzz  5E791  11 •611 
Speech Processor  5E7110 12 111 

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

5E7102 29 911 
SET89  12 51 
5E781  9 49 
5E763  16 IG 
5E1115 13 47 
5E746  37 04 
SET30  9 115 
SETI17 21 II 
SET58  14 01 
SET28  11 39 

Sets include PCBs, U.K. P. & P.,15% VAT, Res,, Caps., S'C.5, Pots, Knobs, SW's, Stag.. 
Wire, Solder, Box, Photocopy of Orig. Teat. 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 EE22, 22 HIGH STREET, SIDCUP, KENT, DA14 6EH 

01-302-8184 
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WATFORD ELECTRONICS 
35 C AR DIFF R O A D, W ATF OR D, HERTS., EN GL A N D 

M AIL O R DER, C ALLERS W ELC O ME. Tel. W atford 40588/9 

ALL DEVICES BRAND NE W, FULL SPEC. AND FULLY GUARANTEED ORDERS 
DESPATCHED 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. PEP ADD SClp TO ALL ORDERS UNDER ill Ii. OVERSEAS ORDERS 
POSTAGE AT COST. A1R ,SURFACE. (ACCESS orders by telephon• wslcome). 

" A T nEllipporritoo.r.O.err.s no VAT.  .sclullvo 0A1 pVpAllcT.b. li 10 U.K. Ph ... odd ; "t'rtseto.nilteiVenin'esteu: ,11,11°.:"P°.""' "  

W• stock many more It•mc 11 pays to visit u•. W• are situated behind Watford Football 
Oround. N••ramt Und•rground BR Station: Watford High Btr•at. Op•n Monday to 
Saturday 5.50 am-4.110 pm. Ample Free Car Parking space •yaliable. 

POLYESTER CAPACITORS: Axial load type (Values are In nF) 
4110V 1nF, 1n5, 2n2, 303. 407, One 11p; 10n, 15n, 18n, 22n 12p; 33n, 47n, 68n 16p; 1000, 150n 
Up; 220n 30p; 330n 42p; 4700 424; 640n NIP; fur Op; 2u2 UP ; 4/17115P. 
leiVa IOnF, 12n, 100n 11p; 150n, 220n 17p; 330n, 4700 3114; 660n 61p; 10F 42p; 105 450; 202 
9110; 4u7 5114. 

POLYESTER RADIAL LEAD CAPACITORS (1511V1  330n.  T•maciahb-lin Si  all parts 
1011F, 15n, 22n, 27n 1114; 330, 47n, 680, 100n 74; 150n, 120n1114; 
471). 174; 6600119p; 10F 234; lid 41p$ 202 4111p.  av  •• 

ELECTROLYTIC CAPACITORS: (Values era In pF) INV: 10 529; 47 78p; 63V: 0.47,1.0, 
1 5. 2 2, 3 3 ltp; 4 7 94; 8 8, 10194; 15, 22 12p; 33 154; 47 12p; 100 Ilip; 1000 70p. WV: 47 124: 
511 294; 220 24p; 470 320; 2200 200. 4111V; 4 7, 15, 22 94; 1300 9114; 4700 1200. 25V, 1 5. 6 8. 
10, 22 Sp; 33 Sp; 47 Sp; 100 114; 150 124; 220 1Sp; 330 22p; 470 25p; 680, 1000 34P; 2200 50P 
3300 7119; 4700 92p. 18V; 40, 47, 100 114; 125 12p; 220 13p; 470 200; 580 34P: 1000 ZIP; 1500 311/ 
2200 $p; 3300 74p; 4700 790. 
TAG-IND TYPE; 74V; 4700u 2454.114V; 1300 19114; 2200 131p. 50V; 3300 1540; 2200 110p. 
UV ; 4700u 11111p. 25V; 4000 92p ; 3300 Np; 2500, 2200 Np. 15,000 345p 

TANTALUM Bead Capacitors  POTENTIOMETERS: (ROTARY) 1 OPTO 
UV: 0 1µ. 0 22. 0 33 I5p; 0 47,  Carbon Track. 0 25W Log A 05 W  ELECTRONICS 
0 OS, 1 0, 1 5 111p; 2 2, 33 1114;  Linear Value  LED• plus cilp• 
47, 65 224; 10 tap. IIIV; 22,  513013,1 K &V( (Lin. only) S01018290 1 TIL209 Rod  1 
33 16p; 4 7, I'S, 10 Illp; 15 Np ; SK-2 IA  n single gang 1) Sip  Gm  n 11 
22 Up; 33, 47 411p; 100 754.  8K-2 M II single with OP switch 784 0._  TIL212 Yellow  13 
HIV: 15, 22 Nip; 33, 47 34p; 100 Sip. 11K-41 NCI double   gang  "'"'  2" Red  14 

MYLAR FILM CAPACITORS  SUDER POTENTIOMETER  2"Y•ilow Groin 18 
I5nF, 22n, 30n, 40n, 47n 7p; S.  0 25 W log and linear values 00mm  Sous,INV: 1nF, 2n, 40, 407, ton se: . LED  211  

100n. 200n Sp. 470nINV 12p.  1011 C1-500K CI dual gang  110p  ORPI 2 
794  OCP11 

II 
OK 12-50010(2 single gang  1211 

MINIATURE TYPE TRIMMERS  Ulf Stick Gradustisd Bezels  464  OR M  IS 
  5745777  45 

4-60F, 2-10pF 229; 2-2513F 5-135pF 
3Sp; 10-880F 3Sp.  PRESET POTENTIOMETERS  T S•17 1315 414 119 

Vertical & Horizontal 
COMPRESSION TRIMMERS  0-1 W 110 Q-5140 Miniature  74 
3-40pF, 10-800F Up; 20-250oF 2413;  0-25 W l0OD 3352D Honig  104 
100-5100F 314; 400-1250pF 48p.  0-25 W itoon--4 nen Vort  1114 

POLYSTYMENE CAPACITORS 
109F to InF Sp; I Or& to I2nF 104. 

SILVER MICA: 2pF, 33, 4 7, 
6 8, 8 2, 10, 12, 15, IS, 22, 27, 33, 
39, 17, 50, 56, 68, 75, 82, 85, 100, 
120, 150. 160 15p. 200. 220, 250, 
270, 300, 330, 360, 390, 470, 600, 
800, 820 214. 1000, 1200, 1800, 
1000 tap. 3300, 4700  SSP.   

CERAMIC CAPACITORS: NV 
0 SpF to 10nF 44; Sin to 100n 7p. 

RESISTORS: Carbon Film, High 
Stability. Low Noise, Miniature 
Tolersncs 5%. 
Range  Val.  1-99  100+ 
U12-4M7  E24  24  In 

W 202-4M7  112  Op  Ip 
W 202-10M  112  Sp  4p 
2% Metal Film 130-11A Sp  44 
I% Motel Film 510-IN Sp  Sp 
100+ price applies to !Isolators of 
each view, not mixed. 

TGS $12 or 813 gas and smoke 
EURO BREADBOARD AS. OD.  I detector 5754. Socket for @boys 41114. 

VOLTAGE REGULATORS* 
IA  703 +y•  —y• 
IV  7805 1459  7905  nee 
I2V  7812 1459  7912  22111/ 
IIIV  7515 14 49  7915  net, 
18V  71118 1Np  — 
IA  1'0220 Plaatic Cooing 
5V  7805 Sip  7905  SSp 
12V  7812 500  7912  5Sp 
I5V  ors sop  7915  5515 
111V  7818 50p  7918  SSP 
24V  7824 580  7924  SSp 
11111mA 7092 Plastic Casino 
IV  781.05 30p  791.05  No 
$V  78162 300  — 
IV  78152 34P  — 
121/  78112 341p  7902  11114 
1111V  78115 300  79115  GOP 
CA3085  95  LM326N  244 711H05+ 5V/5A 
LM300H  179  LM327N  274  IN 
LM3055  140 LM723  25 71HG 54 +5V 
LM309K  138 TAA550  DI to +25V  ill  D1L SOCKETS (Low Profile- Texas) 
LM317K  314 TBA(125B 75 711116 54 -2.25  8 pin Sp; 14 pin 1114; 16 pin 1114; 18 pin 164; 
L1,13211K  5110 TDA1412 ISO to -24V  M y 20 pin 120; 24 pin OW; II pin !Sp; 40 410 360. 

JACKSONS VARIABLE  DIODES   S  SCRs 
CAPACITORS  R•ng• 2V7 to  " Wrist. " 
Dilicon  0 2 365oF with  39V  400m W  1A/103V  42 
100 300pF  2204 slow motion  54  •4411  SA/400V  411 
500oF  25119  Drive  4N4  Rang• 3V3 Is  1114/11NV  48 
• 1 Bell Drive  00 208,176  4354  CR033 2511  33V. 1 3W  9A/100V  44 
48111DAF  1550 with slow  0A9  MI  18p sash  SA/403V  75 
Dial Drive 4103  notion drIv•119Sp  0A47  1  SA/000V  90 
51/34 1  7759  C804-5pF 10 15  OA70  1  NOISE  124/100V  7111 

25 50 pF  2784  0A78  1  Diode  as  12 •/400 Y  16  
Drun154,,,  990 1 oo. 150p F  osop  0A1111  1  114/11100V 114 
0.1.3450F  350P  'L 3 0 310pF 7254  OAS&  1  1114/700V IN 
00 211115pF  4354 00•3 a 25pF Slip  2094444  130 

SLIDE INV: 
14 OPCIT  I4p 
IA DP c/cift.  184 
14, DP07  134 

PUSH BUTTON 
Latching or 
1111•m•ntery. 
SPS7 C'Over tap 
DPD7 C Over 1459 

T1L321 C An 8"118 
T1L322 C Cth rite 
DL704 C Cth 3" N 
DL707 C.A. .r 
O1.747 C.A ..11" IN 
FP1D357 or 500 US 
MAN US)  175 
-3" Green C.A. 155 
TIL32 Inf. Red  02 
T1L711 detector  54 
T1L100  90 
Bargraph Red. 
Ten segment 2250 

LCD DISPLAYS 
31 Dialt  5509 
4 Digit  7509 
Digit  1150p 

SWITCHES 
TOGGLE 2A 250V 
81537  23p 
CIP07  444 
SUB-MIN 
TOGGLE 
SP chang•ov•r sip 
SPIT on/off  SO 
DPDT • tag•  734 
DPD7 doll  Up 
DPOT Blamed 145p 

SWITCHES Miniature Non-Locking 
Push to Mak• 15p  Push to Break 264 
ROCKER: SPST on/oft 10A 250V  Up 
ROCKER: Illuminated DPST 
Lights when on, 10A 240V  85p 
ROTARY: (ADJUSTABLE STOP) 1 pole/ 
11-12 way 20/2-11W, 3212-4 W, 49/2-3 W.  414 
ROTARY: MaIns1150V AC, 4 Amp  Up 

DENCO COILS  ROT!  1459 
'OP' VALVE TYPE RFC 5  IN4 
Range Ito 5 SI., RFC 7(l11mH)141114 
Rd.. VI. Wht.1224 IFT 13; 14; 15; 
5-7 B.Y.R.  1104 15; 17  120p 
1 6 Green  15114 IFT 18/1 6 13 49 
'T' 1 to 5 Si.. 1̀1..  IFT 141/465  1Up 
Rd., Wht.  1304 TOC 1  125p 
BOA Voir* Holdw MWIFR  1124 

Up M W/L W 5FR 1S4p 

VEROBOARDS .1"  COPPER 
clad plain  clad boards 

2 8 11"  734  Up  Fibroglass 

Pi 

2 x 5"  Up  —  5 . r  lip 
iii 21 - 83P  —  5 x tr 110p 
x r  934  790  S.R.B.P. 
x 17- 3260 211P  9.5 x 8 564 
x 17"  4264  — 
I. ol IN pine  1214 Ferric Chlo-

Soot F•ce Cutter 1194  ride 1 lb. 
Pin Insertion Tool  Anhydr. INS 

14114  Oslo Pon No 

' 

AA1 N  ft 
BAI N  15 
BY126  II 
BY127  II 

0A90 
°All 
°AIN 
0A100 
0A/02 
IRON 
INO16 
1094001/2 
1094003 
IN 4004/I 
1094005/7 
1/94148 
1544 
3A/100V I 
3A/400V 1 
39.1900V 
3A/1000V is 
6Aboovsso 

W•  stock  • 
wid• "'action 
of  Electronic 
Book• and 
M•garin•• 

BRIDGE 
RECTIFIERS 
(pisetic c m) 
IAISOV  IS 
IA/100V  53 
141100V  05 
14/400V  55 
1A11100V  34 
11A/110V  35 
IA/200V  40 
1A/400V  46 
14/1100 V  IS 
SA/100V  83 
SA'400V  95 
10A.'200V 215 
10A 600V 315 
25A , 200V 215 
25A NOV 395 
BY164  14 
VM1S OIL  55 

D1AC 
ITS 55 

255062  22 
255054  05 
97106  131 
C10411D  30 
TIC44 
71C411 
TIC47  1i 

TRIACS 
SA/100V  48 
3A/400V  56 
SA/100V  441 
SA/400V  611 
SA/800V  113 
14A/100V  78 
1tA/400V  $2 
111A/800V 135 
18A1100V 163 
16A/400V 100 
25A/400V 15$ 
25A/800V 115 
25A/1000V 484 
30A/400V 523 
T 250000  126 

TTL 74  74141 
(TEXAS)  74142 
7400  75  74113 
7401  11  74144 
7402  11  74145 
7403  14  74147 
7404  14  74148 
1405  is  74150 
7406  26  74151 
7407  28  7'153  
7408  16  74154 
7409  16  74155 
7410  14  74156  
7411  20  74157  
7412  29  74159 
7413  24  74160 
7414  31  74161 
7416  25  74162  
7417  25  74153 
7420  16  74194  
7421  ss  74165 
7422  20  74166 
7923  22  74167 
742 ,  21  74170 
74 ,0 30  74172 

7427  27  74173  
14 ,  25  74174 
7430  is  74175 
7432  25  74176 
7133  sy  74177 
74,37  27  74172 
yoss  sy  79179 
7440  77  74180 
7441  69  74181 
7442  ys  74182 
7443  96  74184 

74185 
71188 
71190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 

7444  NI 
7445 
7446 
7447 
7448 
7450 
7451 
7453 
7457 
7460 
7470 
7472 
7473 
7474 
7475 
7476 
7480 
7481 
7482 
7483 
7484 
7485 
7486 
7489 
7490 
7491 
7492 
7493 
7494 
7495 
7496 
7497 
74100 
74104 
74105 
74107 
74109 
74110 
74111 
74112 
74115 
74118 
74119 
74120 
74121 
74122 
74123 
74125 
74125 
74128 
74132 
74136 

55 
SI 
50 
Si 
IS 
Ii 
1111 
16 
15 
35 
34 
3e 
25 
40 
30 
4$ 
1211 
75 
SO 
80 
OS 
28 
205 
21 
40 
30 
Si 
39 
SO 
45 
121 
85 
54 
SS 
32 
35 
40 
SS 
175 
88 
811 
90 
75 
36 
45 
II 
42 
40 
42 
48 
35 

70 
IN 
2511 
254 
70 
Ii 
74 
SO 
44 
45 
75 
7$ 
75 
45 

se 
Ii 
02 
64 
64 
62 
115 
185 
168 
281 
55 
72 
72 
SS 
75 
IS 
SS 
ss 
1441 
75 
99 
es 
2911 
70 
70 
70 
65 
75 
65 
65 
65 

74LS 
LSOO 
L801 
L802 
LSO3 
LSO' 
LSO5 
L506 
LS00 
LSIO 
LS11 
1512 
1513 
LS14 
ISIS 
1520 
LS21 
LS22 
1526 
1527 
LS28 
1530 
1532 
L533 
LS37 
LS38 
1340 
1542 
LS47 
LS51 
LS54 
LS55 
LS73 
LS74 
LS75 
1570 
Ls7a 
LS&3 
1S85 
LS86 
LS90 

12 
13 
14 
14 
IS 
16 
15 
15 
15 
15 
15 

15 
15 
15 
15 
18 
15 
Si 
IS 
15 
16 
IS 
16 
IS 
35 
40 

ts 
zo 
24  CMOS 
Si  4000  14 
70  4001  14 
38  4002  14 
3S  4006  66 

LS9I  SO  4007  IS 
LS92  34  4008  62 
LS93  36 
LS95  45 
LS96  120 
LS107  43 
LS109  30 
15112  30 
LS113  40 
15114  35 
LS122  44 
LS123  55 
LS124  105 
LS125  31 
LS126  38 
LS132  95 
LS136  28 
LSI38  35 
LSI29  38 
LSI51  39 
15153  39 
LS155  39 
LS1511  39 
L5157  33 
LS154  35 
LS1110  41 
LS161  41 
LS1 112  41 
LSI63  41 
LSI64  48 
LS1115  145 
15166  55 
LSI70  178 
15171  72 
15174  72 
LSI75  SS 
LSI81  120 
LSI43  275 
LSI91  IS 
LS1112  SS 
LS193  Si 
15104  44 
LS195  411 
LS196  SO 
151117  55 
L5221  Si 
LS240  95 
15243  IS 
15243  BS 
L5244  Si 
15245  90 
L5251  46 
LS253  NI 
LS257  4$ 
LS258  48 
LS259  SS 
LS26I  195 
1.5261)  25 
L5273  99 
15279  SS 
15280  NS 
LS263  45 
LS290  57 
LS293  46 
LS295  215 
LS298  130 
LS299  426 
LS323  275 
LS365  37 
LS366  37 
LS347  37 
LS368  NI 
L5373  75 
LS374  75 
LS.375  48 
15377  N 
1.3378  N 
LS390  149 
LS393  149 
LS399  NO 
LS668  104 

4009  n 
4010  40 
4011  IS 
4012  18 
4013  34 
4011  75 
4015  GS 
4016  U 
4017  44 
4018  a 
4019  12 
4020  II 
4021  78 
4022  NI 
4023  24 
4024  45 
4025  19 
4026  130 
4027  n 
4028  Se 
4029  77 
4030  SO 
4031  17$ 
4032  125 
4034  195 
4035  95 
4031,  275 
4037  115 
4038  115 
4039  290 
4040  59 
4911  78 
4042  55 
4043  70 
4041  65 
4048  75 
4047  75 
4048  SS 
4049  34 
4050  311 
4015  78 
4052  71 
4053  71 
4054  125 
4055  125 
4056  120 
4054  ISO 
4060  90 
1063  99 
1066  36 
4067  399 
4068  22 
4069  20 
4070  26 
4071  26 
4072  26 
1073  25 
4075  20 
4076  N 
4081  29 
4082  21 
4085  SS 
4085  74 
4089  140 
4093  43 
4094  In 
4095  99 
1096  N 
1097  329 
4098  68 
4099  113 
4161  IN 
4410  725 
4411  1155 
4412  NO 
4433  775 
4501  28 
4502  N 
9503  50 
4507  45 
4508  250 
4510  98 
4511  68 
9512  75 
4514  1911 
4515  195 

741 8 pin 
747C 14 pin 
748C 8 Pin 
753 8 pin 
810 
21141-300N 
21141-200 
2708 
2716-5V 
4116-200N 
9400CJ 
AY-1-1313A 
AY-1-1320 
AY-1-5051 
AY-3-8500 
AY-3-8910 
AY-5-1224A 
AY-5-1210 
CA3011 
CA 3012 
CA3014 
CA3018 
CA3019 
C A3020 
I CA3023 
CA3028A 
CA 30.35 
CA30341 
CA3043 
CA3045 
CA3046 
CA3048 
CA3059 
CA3075 
CA3080E 
CA3081 
CA30890 
CA3090AO 
CA3123 
CA3130 
CA3140 
CA3160 
IC 17700 
ICL7107 
11CL8038CC 
1CM7205 
1CM7207 
ICM7215 
ICM7218A 
ICM7217A 
ICA/7224 
1CM7555 
LA4032 
LC7120 
LC7130 
LF35I 
LF355 
LF356 
LMIO 
LM301A 
LM3087 
1M31111 
LM3111 
LM 324 
LM339 
LM348 
1M349 
LM3511 
LM379 
LM380 
LM381N 
LM382 
LM384 
LA11386 
1LM387 
.LM389 

4561  75  LM1458  40 
45111  42  LM2917  103 
9519  21  LM3900  44 
4520  75  LM3909N  75 

•101m , 1447:1:  120 

770902 C 8 Plr1  7S L1413800  216 

225 
245 LINEAR IC'.  LLMM33891165 

75  M252A A  12$ OS 
7104 48  mM2c53, 3AA  1150 

03 18  ..   
MC1 33°14P  280 MC  OP  IN  

18.1 mM 2 448889  62 
62 

;11 .MC ci144:54 114 
350 

200  MC1495L  70 
234 MC1596 
,, MC1709 
340  MC3302  2211 

154 
swim  kimcc3333e04c,   

120 
tim MC340I  52 

020 MC3405  150 
110 us MC3403 

::: MMC6503F1304980  97 
035 

Hs MA/5303  535  
175 M:45453387A  471 
137 NE529  225 
Ii NG 

212011707713240S; NNNNNNNN IEEE( 5 6455555405:455.21471 364 NNEE55656e  US 

IN 

11111 
415 

16 
SI 

195 NE570  420 

120 
150 
155 
451 

21.: R11cE54711  424 38D  
49 

I" S568B  245 F2151:/ SA153209 4:11  
a  seas3210  271 

411  355N6AP873447642:0;2 355 57A  299 1- 

171 

,  4  TAA13217i   225 ON 
348  740100  199 
4145  T7BBA5152000 711 

A 475  331 
16111  T$A6.41  271 
ITT  TTSBA4800651  I 

$• 
N 

722 TTaBA820 A810  95 
46  79 
ns TDA1004  201 
393 TDA1008  315 
aos TDAI022  575 
ass  TTDo Licao2:  III 

US 

121 TTLINDA 12°3°CP 
321 

a 44 TL064  55 
44 TL071CP  31 
74 TL074CN  1011 
20 TL01111CP 25  
45 7L0113CN  75  
31 7LOSICN  05  

16415 UUAA AA 11003"  179 
/15  0302204 933 308 
75  Z80CPU  345 
ZN414 Si 

i 2, 034423  1111 
140 034424  134 
24 ZN425E  154 
124 ZN426E  300 
90 ZNI034  20, 

Transistors 
ACI25  34 
AC126/7  25 
AC1211  n 
ACI41/2  39 
AC176  N 
ACY17/11 711 
ACY19/20 75 
ACY21/22 75 
ACY28  75 
ACY39 
AD141)  79 
AD1612  It 
AF118  N 
AF135 IS 
AF178  75 
AF239  78 
BC107 Ii 
BC1078  12 
BC108  10 
BC10813  12 
scioec  12 
BC109  111 
BC10913  12 
BC109C  12 
eci4O  39 
BC142 3  311 
BC147  9 
BC14713  14 
BC148  9 
BC14813 Ii 
BC148C  14 
BC149 
BC149C  IS 
BC153/4  IT 
BC157/8  10 
BC159  11 
BC160  46 
BCI67/8  10 
BCINIC IS 
BC170  IS 
BCI72/3  11 
BCI 77/8  1211 
BCI79/81 55 
BCI 82/3  IS 
BC184  10 
BC1112L  10 
&COOL  IS 
5C1941  10 
BCI87  N 
BC212/3  10 

BC2I2L  10 
BC213L  IS 
BC2I4  111 
BC2141  IS 
BC236  IS 
BC237  14 
SC30715  IS 
BC30815  16 
5C327/11  15 
15C338  IS 
13C441  34 
BC461  44 
BC477 40 
ISC516/7 IS 
BC547/11  14 
BC549C  14 
13C557/11  IS 
15C559  IS 
BCY70/71  IS 
BCY72 
130131/2  45 
$10113  00 
50135  IS 
110136/7  40 
5D138/9 Ii 
130140  40 
130144/S  IN 
50205  110 
110214  115 
150245  IN 
B0378  70 
110434  54 
150517  75 
150895A  $S 
1113696A,  SS 
BIDY56  149 
BF115  34 
BF161  29 
BF180  38 
15F194 5  12 
BF1967  12 
BF198 ,9 15 
BF200  30 
BF224 
BF244,'5  n 
BF244B  30 
15F256  3111 
13F257/0  32 
BF259  35 
15F274  a 
OF334  46 

BF45I  36 
11F594  SO 
BFR30/40  n 
15FR41  U 
BFR79  n 
11F1180/111 
BFR911  11111 
13FX29 
BFX114  SS 
BFX85/96  U 
BFX87/8  n 
ISFY50  23 
BFY51/52  n 
BFY541 
IIFY64 IS 
SPYII  120 
BRYN  44 
BSX20  20 
BSY95A  IS 
BUI05 Ill 
BU205  1116 
BU208  210 
E421  255 
MD8001  NO 
MJ400  ISO 

171 
MJ2I55  90 
MJE340 54 
MJE370 71 IN 
MJE2955  90 
NJE3055  75 
MPF102 54 
MPFI03/104 38 
1148.4,08  22 

MPSA06  25 
MPSA06  21 
MPSA12  32 
MPSA55  311 
MPSA513  3111 
MPSA70  OS 
MPSUO6  55 
0C23/26  17 0 
0C24  Ill 
0C36/36  125 
0C41/42  125 
0C43  55 
0C44  120 
0C45  40 
0070/71 
0072/74  Si 

0075/76  Si 
0011  SO 
0 02  130 
0013/84  N 
0C140  110 
0C170/1  65 
00100  U 
TIPS 
TIP294  3$ 
TI MIS  54 
TIPNC 55 
TIP30  48 
TIP30C ii 
TIP31A  45 
TIP3I C  IS 
TIP32A  48 
TIP32C  OS 
TIP33A  85 
T1P33C  78 
TIP34A  74 
TIP34C Ii 
TIP35A III 
TIP35C  ISO 
TIP36A  1711 
TIP38C  1411 
TIP41 A  416 
TIP41B 
TIP42A  N 
TIP425  75 
TIPI20 SI 
TIP121 IS 
TIP142/7  1211 
TIP2955  01 
TIP3055  Si 
TIS43  32 
7154445  45 
71588A  54 
71390  le 
71591  32 
VK1010  80 
VK1OKM  53 
VK46AF  75 
VK66AF  96 
VIONAF  105 
ZTXI07/8  11 
ZTX109  11 
ZTX300  13 
ZTX301 2 11 
ZTX303  25 
ZTX304  17 

ZTX319 
ZTX3211  35 
ITX341  30 
ZTX500  14 
ZTX501'502 15 
Z7X503  II 
Z7X504  2$ 
ZTX531  n 
ZT X550  NI 
25597  2$ 
209660  41 
209050  35 
25708A II 
209705  19 
209015 25 
251131 2  44 
251303  1111 
251304 5  16 
2510718  215 
2N2219A  211 
2N2220A  25 
2N2221.4  211 
2522224  IS 
252389A  17 
2092648  411 
252904 5  IS 
252905A  n 
2092806 7  26 
2N2926G  IS 
253053  26 
2093054  a 
2093055  41 
2N3442  144 
2093443  IS 
2093702/3  II 
2N3704/5  10 
2N3706/7  19 
2N305/5 IS 
253710/1  10 
253771  179 
253772  IN 
253773  270 
2093819  22 
2093820  411 
253822 3  IS 
253866  90 
253903/4  15 
253905  15 
753906  17 
254037  44 

2N40611 
2N4061 /2 
ON 4421 
253859  75 
2094871  55 
255172  15 
2145179  45 
255191  II 
255305  24 
211547 8  a 
255485  118 
2095042  750 
255777  411 
2096021  22 
2SA715  64 
25C495 6 75 
25C1096  85 
2SC1173  125 
25C1306  ISO 
2SC1307  220 
2SC1449  85 
2SC1678  141 
25C1923  5$ 
2SC1945  225 
25C1953  Si 
2SC1957  50 
2SC1969  195 
25C2028  55 
25C2029  250 
2SC2078  175 
25C2091  85 
25C2314  1111 
25C2166  165 
2SC1679  IN 
250234  75 
309120  112 
3N140  112 
40311  50 
40313  125 
40315 40 
40316  OS 
40361 2  511 
40408  96 
40411  290 
10457  95 
40468 84 
40591 5  90 
40603 50 
40573  95} 

II 
10 
54 
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G REE N W ELD PCB HOLDERS 
443D MILLBROOK ROAD, SOUTHAMPTON SO1 OHX 
All prices include VAT-just add 40p post. Tel (0703) 772501 

Goods normally d•spatched by return of post 

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 E2.115 

'SIMON' 
The object 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 sire 130 • 130mrn 
Only E3 95 

'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  • 140n)m.  Only £1 50. 
Instruction book and circuit 36p extra. 

'LOGIC 5' 
The object is to find the number held in 
the memory with as few entries as poss-
ible. PCB contains u-processor chip and 
10 lads, and is linked to a membrane type 
keyboard. Overlay for keys and instruction 
provided. PCB sizes: 95  80685  70 mm. 
Supplied tested and working-PP3 re-
quired. Only L2 54. 

'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 slze72  60 rnm only 25p each! 

RELAY/TRIAC PANEL 
Z537  PCB 100  x 75mrn containing a 
wealth of components. 2  12V DPCO 
min relays, 2 x 47uF 16V tants SC146E 
10A 500V triac, C122D 13A 400V SCR, 
555 timer, 10  x 1N4001 diodes, 2N5061 
SCR, 2  3mrn LEO'S 3 • 2N3704, R's 
C's -Amazing value-if bought seper-

ately,  parts  would  cost  around  LOH. 
Our price for the panel, just £2 N. 

200 ELECTROLYTICS £4 00 
4524  Large variety of values/voltages, 
...t ,Y cropped  leads for PCB  mntg. 
1-1000uF, 10-63V. All new full spec com-
ponents, not chuck-outs!! 200 £4, 1000 
£17 50 

COMPONENT PACKS 
4503 150 wirewound resistors from 1W to 
12 W, with a good range of values. El 75. 
4505 20 assorted potentiometers, all types 
including  single,  ganged,  rotary  and 
slider. El 79. 
K511 200 small value poly, mica, ceramic 
caps from a few pF to  02µF. Excellent 
variety. LI 25. 
K514 100 silver mica caps from 5pF to a 
few thousand pF. Tolerances from 1% to 
10%. £2/110. 
4520 Switch pack-20 different,  rocker, 
slide, rotary, toggle, push, micro, etc. 
Only E2 
4521 Heatshrink pack-5 diff. sizes, each 
200min. Hp. 

1000 RESISTORS £2-50 
We've lust purchased another 5 million 
preformed  resistors,  and can  make a 
similar offer to that made two years ago, 
at the same pric•Ill 4523-1000 mixed 
k and  kW 5%  carbon film resistors, 
preformed for PCB 'onto. Enormous range 
of preferred values. 1000 for Et SO; 5000 
E11; 20k EX. 

PANELS 
1521 Panel with 16236 (2N3442) on small 
heat sink, 2N2223 dual transistor, 2 BC108, 
diodes, caps, resistors. etc. 110p. 
Z527 Reed relay panel -contains 2  6V 
reeds, 6  25030 or 2S230, 6 x 400V 
recta + Rs. Sep. 
Z529 Pack of ex-computer panels contain-
ing 74 series ICs. Lots of different gates 
and complex logic. All ICI are marked 
with type  no.  or code for which an 
Identification sheet Is supplied. 20 ICs 
£1 00; 100 ICs Ea N. 
A504 Black case 50 x 50 x 78mm with 
octal base. PCB Inside has 24V reed 
relay, 200V 7A SCR, 4 x 5A 200V recta, 
etc. $0p. 

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. 511 + Ll most. 

* All components for first 6 parts of 
"TEACH-IN '82" £7 SO + 60p post. 

BUY BOTH SETS FOR Ell + £1 post I 

FREE component identification Chart ! I 

FREE piece of Veroboard I! 

Reprints of articles: 3<lp per part + 31p for 
Tutor Deck into. (only supplied with 
orders for Teach-ln). 

CAPACITOR BARGAINS 
2200uF 100V cans 77  - 35mm dia. 7Sp; 
10/E5 59; 220uF 10V axial Sp; 100 £2 38; 
1000 £16; 400+ 100uF 275V 102  44mm dia. 
7Sp; 10 £5 SO; 2000F 350V, 100 + 100 + 
50uF 300V can 75 • 44rnm die lap: 10/L3; 
100 /E20100uF 25V Axialf3,100. 
0 33uF 50V rod, El 50/100, E12/1000. 
0 47uF 50V rod. El 90/100. E12/1000 
22uF 50V rod £31100, £2411000. 

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. 
By operation, connexion data supplied. 
ONLY Et SO. 

VU METERS 
V006 Very attractive 55  48mm scaled 
-20 to +5d13. 250µA movement. Only 
Et 75, or £3 09 pair. 

OP-AMP PSU KIT 
A198 All parts + instruction• to make a 
50mA +15, 0, -15V supply from mains 
Input, Only CI 95. 

COPPER CLAD  BOARD 
4522 All pieces too small for our etching 
kits.  Mostly  double  sided  fibreglass. 
M om (approx. 110 sq ins) for lust CI N. 

MIXED LED PACK 
All new full spec by Micro, Fairchild, etc. 
Red, Yellow, Green, Amber, Clear, 3mm 
6 Ornin. Pack of 50 asstd £3 IS; 250 £15. 

FILAMENT DISPLAYS 
Z653 7 sag display 12 5mm high. Ideal for 
TTL operation, taking 5V 8mA per seg. 
Std 14 OIL package Only £1 each, 4 for 
£3 00. Data supplied 

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 E5 95. 

VEROBLOC BREADBOARD 
Now from Vero, this versatile aid for 
building and testing circuits can accom-
modate any size of IC. Blocs and be joined 
together. Bus strips on X 6 Y axle-total 
380 connexion points for lust £4 IS. 
Photo shows 2 b)ocs) 

Sc, 

CHEAP CHIPS 
76477 Sound IC El 25. 
2102A RAM 8 for E3. 
MI(4027 shift reg. 8 for Ea 
tiA78MG + volt reg El / 90. 
uA79MG - volt rev Et 20 

ELECTRO-DIAL 
Electrical combination lock-for maximum 
security-pick proof. 1 million combina-
tional! 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. 65mrn  60mm deep. 
OninEl IS, 

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

•simple adjustment for different board sizes 
•anti-static foam pad available enabling a number 
of components 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 

ANTI-STATIC FOAM PAD 
Size: 8" • 8" Clips onto Holder.  PRICE £.9 20 INC. VAT 

- 

a 

AVAILABLE DIRECT FROM THE MANUFACTURER. PLEASE ADD 
LI 50 ro COVER POST AND PACKING. 

CARLTON NICHOL & CO. LTD 
GOLDKEY INDUSTRIAL ESTATE, KELVEDON, ESSEX 

U, 

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 if 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 4 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 W ednesdays) or 

write. We have thousands of Transistors, ICs, 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  MI G HTY  MI NI  M ULTI-
TESTER 2,000 oh ms 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. 

,14110 t, 

O R DER FORM 
Name   
Address   

  Desoldering tools ® £.3.85  = L   
  Spare Teflon noses (4) •75  =    
  Mighty Mini Testers @ £4•95 

Postage, packing and Insurance liv 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 ELCOME. 

CRICKLE WOOD ELECTRONICS LTD. 
40 Cricklewood Broad way, London N W2 JET tel 01 452 0161 
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Wapid 
TElectronics 

Tel: 0322 863494 
Hi//croft House 
Station Road 
Eynsford Kent DA4 OEJ 

SOLDERING IRONS 

Antes CX 17 W Soldering iron  420p 
2.3mm and 1 7mm bits to suit  55p 
CX 17 W element  190p 
Antes X25 25 W Soldering Iron  440p 
3.3mm and 4 7mrn bits to suit  55p 
X25 25 W element  190p 
Solder pump desolderrng tool  48.0p 
Spare nozzle for above  lip 
10 metres 22 swg solder  1Np 

CRYSTALS 

100KH:  2140p  6 144M  100p 
200K Hr  3711p  7 OOM  250p 
IMI-Ir  31/11,1  8 ON  170p 
1-008M  371111  10 ON  hop 
1 8432M  31141p  12 ' ON  290p 
2.0PA  270p  16 .01A  240p 
2 4576M  220p  18 ON  240p 
3 276M  240p  18.432M  220p 
3.579M  120p  19 968PA  300p 
4 046  190p  26 69M  3410p 
4 194M  150p  27 145M  244p 
4-43M  125p  38 6667M  329p 
$ OM  240p  48 OM  220p 
6 ON  200p  116M  300p 

PCS MATERIALS 

Attic transfer sheets  45p 
Oslo etch mist pen  1011p 
Fibre glass board 375 - II"  lip 
Ferric Chloride 250m1 bottle  1119p 

SWITCHES 
Subrnin. Toggle 
SPST 55p  SPOT Up  *OPDT Sep 
Miniature totifilt 
SPDT Sip  SPOT centre off  Wp 
DPDT 911p  DP07 centre oft  11141p 
Standard 1090le 
SPST 35p  DPDT dip 
*Minrature DPDT Slide I2p 
*Push to make I2p  Push to break 22p 
Rotary stype adjustable stop 
1P12 W. 2P6 W, 3P4 W, 4P3 W all Sip each 
OIL switches 
4 SPST Sip  6 SPST Np  8 SPST 11111p 

OPTO 
*3mm red  7p i 
*3mm green  12p I 
*3mm yellow  12p . 
Clips to suit 3p each. 
Rectangular  111.32  411p 
*Red  12p  TIL78  10p 
Green  17p  T1L111  Gip 
Yellow  17p  ORP12  1111p 
Seven Segment Displays 
Corn. cathode  Corn. anode 
DL704  0 3in 115p 1 01.707  0.3in psi, 
*END5000 .5in 155p , END507  0-Sin 110p 
TIL313  0 3In 11115p 1 TiL312  0.3In 1115p 
TIL322  0 Sin II5p ' 111.321  0 5in 1I5p 
All seven segment displays are supplied with 
connection details. 
2N5777  4Sp  Dual colour LED  lin 

SOCKETS 
pin 7p  22 pin 

*14 pin Op  24 pin 
*16 pinIllp  25 pin 
18 pin In  40 pin 
20 pin In 
Soldercon pins 1111p/100. 

DIODES 
00127  12p 
0A47  111p 
0A90  8p 
0A91  1p 
0A200  Ip 
0A202  Op 
114914  4p 
*1144148 2p 

SIP 
22p 
266 
Wp 

*11440013p 
144002  Sp 
141006  7p 
144007  7p 
N5401 ISp 
NS104 tip 
N5406 179 

I 400m W 
:en.  illp 

REGULATORS 
Positive  Negative 
*78L0525p  79105 6Sp 
78L12  30p  79112  65p 
78L15  lip  79L15  65p 
*7805 45p  *7905 45p 
*7812 45p  *7912 45p 
7815  608  7915  641p 
LM309K  *LM323K 

130p  350p 
*LM 071  LM723 4111p 

120p 

CABLES 

20 metre pack 'mole core 
connecting cable. ten differ-
ent colours  6Sp 
Speaker cable  111p/m 
Standard screened  Itp/m 
Twin screened  24p/m 
2 5A 3 core mains  23p/m 
10 way ribbon  959/m 
20 way ribbon  120p/m 

PANEL METERS 
Size 60 • 46 • 35mm. 
(I-50./ A  0-500mA 
0-100.1A  0-1A 
0-500“ A  0-50V AC 
0-1mA  VU 
0-10mA  0-300V AC 
0-50mA  ' 0-25V 
0-100mA  I 0-30V DC 
lisp each. 

RESISTORS 

IW 5% Carbon film E12 
series. 4 70-101A. 1p each 
IW 5% Carbon film E12 
series 4 70-4M7. 2p each 
IVA I% Metal film. E24 
series 10 aim lbs each 

VERO  Verobloc 355p 
Size 0.1 matrix 
2.5 v 1"  22p 
2.5 v 3.75"  7Sp 
2.5 v 5"  &Sp 
3.75 v 5"  11Sp 
VQ board  1699 
Veropins per 100 
Single sided  Sep 
Double sided  IMP 
Spot face cutter 105p 

BRIDGE RECTIFIERS 

I A SOV  22  , 4A 400V 95 
I A 400V  35  ! 6A 100V 50 
2A 200V  44  6A 200V 90 
2A 400V  45  ! 6A 100V 95 
2 200V  95 

*Smm red 
*Smm green 
*5mm yellow 

Sp 
Ilp 
Ilp 

TRANSFORMERS 

Miniature mains. 
1106V, 909V. 12012V all  10OrnA  Illgp each 
High quality. Split bobbin construction. 
OVA  0-6, 0-6V @ 0 5A; 0-9. 0-9V @ 0 4A 

0-12. 0-12V @ 0 3A  226p each 
12VA  0-6, 0-6V @ IA: 0-9. 0-9V 4/ 1 2A; 

0-12. 0-12V @ 0 5A; 0-15, 0-I5V @ 0 4A 
Slip each (plus 400 carriage) 

24VA  0-6, 0-6V  I 5A; 0-9, 0-91/ 651 1 2A: 
0-12, 0-12V @ 1A; 0-15, 0-15V @ 0-8A 

335p each (plus 00p carriage) 
SOVA  0-12, 0-I2V @ 2A; 0-15, 0-15V @ 1 5A 

Map each (plus 70p carriage) 
100VA 0-30, 0-30V l 1 6A 11211p each (plus 1109 carriage) 

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

lir  COMPONENT KITS  * 

_tr An ideal opportunity far the beginner or the more ex-  
IF perienced constructor to obtain a wide range of corn- W. 
W  ponents at reduced prices.  ir 
* 119/ 5% Resistor Kit. Contains 10 of each value from 4- 70 * 
* to IM (650 resistors) 411111p.  * 
_x_ Ceramic Capacitor Kit. Contains 5 of each value from 220 4, 
_._79-  10 0.01 (135 cal m)  .  flip _̂._ 
W  Polyester Capacitor Kit. Contains 5 of each value from W 
* 0-01 to 1uF (65 caps.)  Slip each * 
*  Preset Kit. Contains 5 of each hon. value from 100 to IN * 
-e. (total 65 presets)  425p 4,. 
4-r Nut and Bolt Kit. Total 300 items  146p .,i,, 

*  25  6BA )" bolts  ; I  25 4BA I" bolts 
25  6BA r bolts  25 4BA 1" bolts  *  

*.  50  6BA nuts  I  50 413A nuts  * 
*  50  6BA washers  1 50 4BA washers  * 

CAPACITORS 

Polyester. Radial leads. 250V C280 type. 
0-01, 0 015, 0 022, 0 033, Sp; 0-047, 0 068, 0 I. 7p: 0 22. SP; 
0-33 13p: 0 47 13p; 0-66 np; 1.0 Wp. 

Electrolytic. Radial or Axial leads. 
0 47/63V.1/63V. 2 2/63V.4 7/63V,10/25V,7p;22/25V.47/25V.116; 
100/25V, 9p; 220/25V, I4p; 470/25V, 26p; 1000/25V, 36p. 

Tantalum bead. 
0 1, 0 22, 0 33.0 47. 1 0 4F5 35V, I2p; 2 2, 4 7, 10  25V, 211p; 
15/16V, 38p; 22/16V, 276: 33/16V, Up; 47/6V. 276; 47/16V, 70p: 
68/6V, 40p; 100/10V, On. 

Polystyrene. 5% tolerance. 
10p-1000p Sp. 15000-4700P 6P 

Ceramic. 
226-0 01u. SOV type. 3p each. 

Trimmers. Mallard 806 series. 
2-109F Wp. 2-22pF 3110. 5 5-65pF 3Sp. 

61300p-0 012 

ORDERING INFORMATION  *, 
"N 

*  All starred items are at Special Low Prices-lust corn-  * 
.„$.  pare with other suppliers. All prices exclude VAT. 

Please add to total order. Please add 50p carriage on  2_ 
w.  all orders under £10 in value. Send 42 p for our cata-  7,K 
W  logue (free with orders over IQ. Official orders  W. 
*  welcome from colleges, universities etc. 

TRANSISTORS  BC549  IS BFX29  25 TIP29C  Ii VNBIAF 115 , 2143053  2 
AC125  35 BC157  10 BC558  16 BFXO4  25 TIP30  4$ *ZTX107 $12N3054 
AC126  25 BC158  10 BCY70  111 BFX85  25 TIP30A  49 *ZTX108 82143055  5 
ACI27  25 *BC159  BCY71  18 BFX86  TIP3OB  Si ZTX109  12 2143442 12 
* AC128 14 13C160  4S BCY72  111 BFX87  25 TIP30C  85 ZTX300  14 *2143702 
ACI76  29 BC168C  15 EID115  86 BF =  IS TIP3IA  45 ZTX301  16 2143703 
AC187  22 BC189C  111 50131  35 BEY50  23 TIP31B  45 ZTX302  15 *2N3704 
ACI56  n aci7o  e 111)132  35 BEY51  23 TIP31C  SSIZTX304  17 2143705 
AD142 1120 BC171  Ii 50133  Si BEY52  23 TIP32A  45 ZTX341  31 2143706 
A1513116491 4.05 BI3c9 77 27 8  BEY53  12 TIP32B  55, ZTX500  1512193707  1 

8 50136  30 BEYS5  32 TIP32C  119 1ZTX501  IS 2143708  I 
AD162  BC178  15 80131  35 BEY56  32 TIP33A  SOIZTX502  15 2143709  1 

BC179  111 50138  30 BRY39  Ii TIP33C  751ZTX503  18 2143772  190 
BCI82  19 BD139  35 BSX20  2$ TIP34A  Ii ZTX504  25 2143773 21 
*BC182L 5 111)140  35 BSX29  3$ TIP34C  $5 214697  25 *2143819 1 
BCI83  ii 50204  110 BSY95A 2$ TIP35A IN 2N698  40 2143820  4 
BC183L  16 150206  110 BU205  160 TIP3SC 1611 2N706A  Si 2143823  6 
BC184  10 BD222  85 130206  710 TIP36A 171 214708  25 2143866  90 

BC107  Ii w BC1 ML 7 BE M)  35 BU208  175 TIP36C 155 2N9I8  35 2143903  10 
BC1O7B  IS BC212  IS BFI82  35 MJ2955  N TIP41A  60 2141132  22 2N3904  10 

BC2I2L  IS 8E184  25 MJE310  SO TIP42A  60 2141613  30 *2N3905  6 
BC1O9B  12 BC213  111 6E185  25 BC108C  12  MJE520  $5 TIP120  90 2N2218A 45 2143906  10 

BC213L  If BF194  It MJE52I  55 TIP121  90 2142219A 25 2144031 
*15C109  BC214  15 BFI95  12 MJE3OSS 75 TIP122  90 2N222IA 55 2144058 
BC109C  12 *BC214L I BFI96  12 MPF102 46 TIP141  120 2N2222A 20 2144060 
BCII 4 22 BC237  I 5E197  12 MPF104 411 TIPI42 120 2N2368  25 2144061 
BC 11 5  22 BC238  14 BF198  1111 MPSA05 22 T1P147 11112142399  11 2144062 
OCt17  22 BC308  15 BF199  It MPSA06 25 TIP2955 8512N2484  25 2N5457 
BCII9  35 BC327  14 BF200  30 MPSA12 35 TIP3055 55 '2N2646  45 2N5458 
BCI37  40 BC328  14 *BF24413111 MPSA55 38 TIS43  4512N2901  25 2N5459 
BC139  40 BC337  14 BF245  30 MPSA56 38 T1S44  45 2142904A 20 2145485 
BCI40  30 BC338  14 BF2560  45 MPSUO5 IS TIS15  45 2N2905  22 2N5777  15 
BC141  30 13C477  35 BF257  12 MPSU06• 55 11590  31/ 2N2905A 22 2146027  30 
BC142  25 BC478  30 6E258  25 MPSU55 611 TIS91  35 2N2906  25 40360  40 
BC143  25 BC479  311 8E259  35 MPSU56 GI *VNIOKM  2N2906A 25 40361  SO 
EIC147  S BC517  411 6E337  40 TIP29  35  45 2142907  25 40362  50 
BC148  S *BC54 7 7 BER40  23 TIP29A  40 VN16AF 75 2N2907A 25 40408  70 
BC149  9 BC548  10 BFR80  25 T1P29B  SS VN66AF 85 2142926  9 40594  100 

LINEAR  CA3161E  14.1377  150 LM3900  SO NE566  ISO *TDA1072560 
CA3162E  450 *LM380  65 LM3909  70 *NE567  1611 

25 CA3I89E  290 *LM381 
: 097741  14 ICL7106  790 LM382 
748  3$ ICL8038  320 *1 ,43 „ 
AY-3-1270 149 ICM7555  50 0 ,4387  
AY-3-8910 700 *1E351  :! 1m393  
*AY-3-8912  LF353 

CA3046  60 LMIO  394S ..1- .....7M1 1̀7°9  
625 LF356 

*CA3080  SS *LM301A 25 •-•.' " 
CA3089  215 
CA3090AQ 

375 
CA3130E  90 
CA3140E  45 

AF124  1111 
AFI26  Si 
AFI39  48 
AFI86  71 
AF239  75 

45 
10 
10 
10 
10 
36 
36 
30 
36 

1.51311  70 
1.51318  85 *I-PA741 
*LM324  49 1.90747 
1.51339  50 I-72748 
LM348  90 1.511455 

CA3160E  1641 151359  54111.612917 

CMOS 

401)0 
*4001 
4002 
4006 
4007 
4008 
4009 
4010 
*4011 
4012 
*4013 
4014 
4015 
*4016 

100 LM39Il  1211 NE571  423 
120 *11.13914 205 RC4I36  1111 
65 *LM3915 295 51476013  175 
120 LM13600  120 SN76018  ISO 
100 MC1310  155 
25 MC3302  ISO 
50 MC3310  135 
350 146515  275 TBA8I0 

15 NE529  225 T314 NE531  ISO T1 82°  
15AA 95) 

75 NEN51555  ,6 T 4  1115 TC D AA 9140: 
31, *  4 

40 *NE556  45 TDAI008 
299 NE565  129 TDA1010 

TDA1024 125 
TL071  45 
71072  75 
*TL081  30 
11082  70 

*SN764771511 *TL084  90 
TBA6418112511 *0122206 300 
TBA800  80 ZN414  100 

95 ,ZN423  195 
se ZN424  135 
290 ZN425E  390 
171I ZN4266  130 
3.9 ZI-44276  650 
325 ZN428E  450 
225 ZN1034E  200 

*4017  4314036 
4018  16 4039 

11 4019  35 4040 
12 *4020  55 4041 
14 4021  65 4042 
65 4022  70 4043 
17 4023  18 4044 
58 4024  40 4046 
30 4025  18 4047 
35 *4026  94 4048 
13 4027  30 *4049 
17 1028  55 4050 
22 4029  76 4051 
60 4030  35 4052 
8014031  .170 4053 
22'4034  171' 4054 

7413  24 
7414  35 

11 7418  25 
11 7417  25 
12 7420  IS 
14 7421  20 
14 7422  DI 
17 7427  28 
26 7428  28 
26 7430  15 
IS 7432  2$ 
16 7433  27 
14 7437  27 
20 7438  27 
24 7440  17 

TTL 

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

LS2I 
LS TTL  L 

1500 
LS01 
LSO2 
1503 
1504 
1505 
LSO8 
LSO9 
1_510 
LS11 
LS12 
LSI3 
LSI4 
LSI5 
LS20 

7142 
7444 
7446 
7447 
7448 
7450 
7451 
7453 
7454 
7480 
7472 
7473 
7474 
7475 
7476 

283 4055 
ns 4059 
SS 4060 
75 4063 
SS 4066 
III 4067 
65 *4068 
711 4069 
70 4070 
55 4071 
28 14072 

OS 
70 
ee 
fie 

40 
Si 
00 
48 
SO 
111 
15 

4075 
4076 
4077 
4051 
7480 
7182 
7183 
7485 
7486 
7489 
7490 

16 7492 
16 7493 
25 7494 
2117495 
25 7496 
n 7497 
n 74100 

13 1526 
14 LS27 
14 LS30 
14 LS32 
IS LS37 
IS LS38 
16 1540 
16 1542 
16 L547 
16 LS48 
15 1_551 
25 LS55 
48 LS73 
15 1574 
Ill LS75 

HARD WARE 

PP3 Battery clips 
Red or black crocodile clips 
Black pointer control knob 
Pair Ultrasonics 
10220 twisted vane heatsink 
20mm panel fuseholder 
Imm terminals (var. colours) 
7018 transistor socket 
fAmm 64 ohm speaker 
64rnm 8 ohm speaker 

6p I 
6o 
15p 
350p 
211p 
25p 
330 
15p 
799 
71Ip 

IT PAYS 
TO BUY 
FROM 
RAPID 

IS LS76 
III LS78 
IS LS63 
15 LS11.5 
16 LNG 
16 LS90 
16 LS92 
16 LS93 
16 1...595 
38 LS96 
411 LS107 
81/ LS109 
IS LSII2 
30 LS1I3 
2$ LS114 
25 LSI22 
27 LSI23 

BOXES 

Dimensions 
3 - 2  1 
4  3 - 11 
4  3  2 

Si LS125 
24 1.5126 
Si LSI32 
75 LS136 
25 LS138 
35 15139 
31 L5145 
35 LS147 
45 LS148 
110 1S151 
45 
35 
30 
30 
30 
42 
55 

LS153 
LSI54 
LS155 
LSI58 
1.0157 
LS158 
LS160 

11314082 
4085 

85 1086 
90 4089 
35 *4093 
395 4091 
15 4095 
18 4097 
It 4098 
18 4099 
18 40106 
20 10109 
20 40163 
60 40173 
2S! 40175 
10 140193 
as. 
75 
Si 
75 
25 
IN 
28 
as 
40 
as 
35 
se 
45 
125 
80 

30 
as 
45 
30 
as 
311 
75 
15411 
OS 
40 
4. 
120 
45 
4$ 
35 
36 
42 

211 4502  711 
GS 4503  SO 
65 4507  35 
145 4508  203 
33,4510  65 
14 *4511  50 
9914512  70 
MO 4514  180 
55 4515  180 
95 4516  75 
Si *4518  45 
15014520  75 
IN 4521  IN 
155 4526  Si 
109 4327  96 

*4528  55 

as 
32 
28 
45 
48 
40 
40 
40 
65 
65 
105 
75 
75 
45 
7$ 

42 LS22I 
42 LS240 
42 LS241 
MILS242 
las LS243 
$5 1.0244 
170 LS245 
75 LS247 
50 LS251 
00 LS257 
SS LS258 
55 LS259 
55 LS266 
SO LS273 
Si LS279 
IA LS283  45 
08 1 LS353  100 

4529 
4532 
4534 
4533 
4543 
4549 
4553 
4555 
4556 
4559 
4560 
4584 
4585 
4724 

74107 
74109 
74121 
74122 
74123 
74125 
74126 
74132 
74141 
74145 
74147 
74148 
74150 
74153 
74154 

LSI61 
LS162 
LSI63 
LS164 
IS165 
LSI66 
LS170 
LS173 
LSI74 
LSI75 
LSI90 
LSI91 
LSI92 
LS193 
LS195 
LS196 
LSI97 

74155 
71156 
74157 
74160 
74161 
74162 
74163 
71164 
74165 
74167 
71170 
74173 
74174 
74175 
74176 

150 
95 
495 
110 
110 
380 
295 
45 
48 
390 
180 
45 
99 
140 

6111 74177  75 
48 I 74179  45 
43 741110  65 
60 74151  135 
60,74112  75 
60 , 74150  70 
60 74151  70 
60 74192  70 
63 74193  $5 
180,74154  70 
165 74155  63 
611 74155  63 
65 74197  63 
75174198  95 
$S 74109  05 

Si : LS365 
90 LS366 
80 LS367 
80 LS368 
85 LS373 
00 LS374 
120 LS375 
75 LS377 
40 LS378 
18 L5390 
45 LS393 
95 1.5399 
25 LS541 

LS670 se 
se 

n inches. Aluminium. 
70p  6 x 4 x 2 
85p  6 x 4 x 3 
100p  8 • 6 x 2 

TRIACS • SCRS 

SCRS 
*C1060  30p 
400V 13A  70p 
400V 12A  099 

TRIACs 
400V 4A 
400V 8A 
400V 16A 

125p 
15•9 
111111p 

30 
38 
30 
so 
80 
80 
SO 
90 
70 
75 
75 
220 
135 
175 

POTENTIOMETERS 

Rotary.  Carbon  track 
lot or Lin 50-1M. 

Single 32p. Stereo 85p 
each 

Slide.  60mm  travel 
single Log or Lin 5K-

Sip 
500K. 63p. 

79p  Preset. Submin horiz 
IIMp  1000-1M.  19 

The Rapid Guarantee * Same day despatch  * Competitive prices 
* Top quality components * In-depth stock 
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Wheel of Fortune 
Simple P.H. Meter 
LED Sand Glass 
Morse Practice Oscillator 
Door Alarm 

CMOS Metronome 
Xenon Strobe Lamp 
Combination Lock 

Electronic Multimeter 
•Tremo lo Unit 
Loop Aerial Crystal Set 
Darkroom Timer 
Tape Auto Start 
Audio Test Set 
Soil Moisture Indicator 
Phone Bell Repeater or Baby Alarm 
Guitar Headphone Amplifier 

Lights Reminder or Ignition Locator 
Intercom 
Digital Rule 
Freezer Alarm 
LED Dice 

Mini Siren 
Modulated Tone Doorbell 
Bench Power Supply 
Car Actuated Driveway Light 
3 Channel Stereo Mixer 
Signal Tracer 
Nicad Battery Charger 
Auto Slide Charger 
Ice Alarm 
Phaser Sound Effects 
Mini I.C. Radio 

Sound to Light 
Guitar Practice Amplifier 
Transistor Tester 
Soil Moisture Monitor 
Audio Effects Unit 
Phone Call Charge Jogger 
Darkroom Controller 

Bicycle Alarm 
TTL Power Supply Unit 
*TTL Logic Probe 
Bedside Radio 
Signal Tracer 
Autowaa 
A.F. Signal Generator 
Auto Phase 
Lights Warning System 
Autofade 
Cable and Pipe Locator 
Micro Music Box 
Simple Short Wave Receiver 
Morse Practice Oscillator 
Slide Tape Synchroniser 
Burglar Alarm 
Baby Alarm 
Chaser Light 
Simple Transistor Tester 
Varicap M W Radio 
Electronic Tuning Fork 
Warbling Timer 
Electronic Canary 
Tremolo Unit 
One Transistor Radio M W LW 
Micro Chime 
Lights Reminder for Car 
Fuzz Box 
Sound to Light 
Weird Sounds Effect Generator 

ZB164  Aug. 81  £27 50 
ZB165  Aug. 81  £22 00 
ZB162  Aug. 81  £5 00 
ZB163  Aug. 81  £10 95 
ZB166  Aug. 81  £6 00 
ZB167  Aug. 81  £6 25 
ZB161  July 81  £18 50 
ZB160  July 81  £13 75 
ZB159  July 81  £32 50 
ZB157  June 81  £8 25 
ZB158  June 81  £5 25 
ZB155  June 81  £4 00 
ZB156  June 81  £10 25 
ZB152  May 81  £46 00 
ZB154  May 81  £3 95 
ZB153  May 81  £5 25 
ZB151  May 81  £4 00 
ZB150  May 81  £5 20 
ZB149  April 81  £19 25 
ZB148  April 81  £28 00 
ZB147  April 81  £11 75 
ZB146  March 81  £7 50 

ZB145  March 81  £7 25 
ZB144  March 81  £6 25 
ZB143  March 81  £48 50 

ZB142  March 81  £22 00 
ZB141  Feb. 81  £16 25 

ZB140  Feb. 81  £7 50 
ZB139  Feb. 81  £12 00 
ZB138  Jan. 81  £9 00 

ZB137  Jan. 81  £7 25 
ZB136  Jan. 81  £23 30 
ZB126  Nov. 80  £10 35 
ZB127  Nov. 80  £19 00 
ZB128  Nov. 80  £16 85 
ZB131  Nov. 80  £9 00 
ZB132  Nov. 80  £5 00 
ZB122  Oct. 80  £12 25 
ZB121  Oct. 80  £6 00 
ZB123  Oct. 80  £18 25 
ZB124  Oct. 80  £9 25 
ZB78  Sept. 80  £9 50 
ZB76  Sept. 80  £3 75 
ZB74  Sept. 80  £14 75 
ZB80  July 80  £5 50 

ZB83  July 80  £19 75 
ZB84  July 80  £20 50 
ZB86  July 80  £19 75 

ZB63  May 80  £4 00 
ZB66  May 80  £10 25 
ZB54  March 80  £4 00 
ZB45  Feb. 80  £17 50 
ZB44  Feb. 80  £19 50 
ZB43  Feb. 80  £6 00 
ZB42  Feb. 80  £.11 50 
ZB51  Dec. 79  £5 50 
ZB40  Nov. 79  £8 50 
ZB4  Sept. 79  £18 50 

ZB2  Sept. 79  £6 00 
ZB1  Sept. 79  £8 50 
ZB7  Aug. 79  £9 50 
ZB5  Aug. 79  £6 30 
ZB19  June 79  £5 00 
ZB18  June 79  £10 50 
ZB104  March 79  £7 25 
ZB96  Feb. 79  £13 00 
ZB32  Jan. 79  £5 00 
ZB106  Dec. 78  £6 75 
ZB112  Sept. 78  £7 00 
ZB113  March 78  £6 00 

TEACH-IN 82 
All parts in stock. 

List (1) 
List (2) 
Special Price List 1 and 2 

£19 

£10 

£.25 

75 
50 

50 

All Prices include Post & VAT 
Callers Please Ring To Check Availability Of Kits 

MAINS IONISER KIT ZD13 

This negative ion generator gives you 
power to saturate your home or office 
with millions of refreshing ions. With-
out fans or moving parts it puts out a 
pleasant breeze. A pure flow of ions 
pours out like water from a fountain, 
filling your room. The result? Your air 
feels like fresh ocean air, pure crisp  and 
wonderfully refreshing. All parts PCB 
and lull Instructions £12 - SO. A suitable 
case Including front panel, neon switch, 
etc. Available at Et SO. 

T. PO WELL 
ADVANCE W ORKS, 
44 W ALLACE ROAD, LONDON NI 
Tel 01-226 1409 
HOURS: Mon-Fri 9-5.30p.m. Sat 9-4.300.m . 

2 
Minimum Telephone Orders £5 00 
Minimum Mail Order LI 00 

BINPAK 
CB users. Home base 
POWER SUPPLY 3A 

Rugged Powerful British Made 

FEATURES • Sale 3 km0 OPeration a 13 8V Full, 
regulated • Electronic snon circuit a. merload 
protected a Latest technology IC design 
* Attractive conicact case * Competitively pricer; 

SPECIFICATIONS • InPul voltage - 140 Vic 50i-tr 
* Output rouge - 13 V  c • 1% Ma.simvriwiOr 
mains input variation • 10% load 0-2 5A * Output 
current -- 0-3Amp  Rippe  less awn 2m1i up to 

lull load a Dimensions - 17540 v 100. v750 trnm) 

OUR PRICE oniya5.00 ORDER NO 3GA 

CB Alps end ACCOSSOIN4 in stock. Send 
S. A.E.tor Mt listings. 

8 Blt MICROPROCESSOR 
National INS8080AN 40 Pin OIL N Channel Silicon 
GATE MOS TECHNOLOGY As used in Nationals 
N8080 Micro Computer Family 
Instruction Cycle Time  uS 
Supplied with functional 
Block Diagram 

BNROAT NsDe cNoEnWds  or reclaims 

100% perfect ORDER NO SX8080 only 
Normal Sell price 64 50 each  n n  

Our BI-PAK Special Price LL.UU 
SO HURRY — LIMITED STOCKS 

40 Pin IC Socket to fit S08080 Offer price 
ORDER NO 1609 30p 

1  TECASBOTY 
The Electronic Components and Semiconductor Bargain of the Year A host 01 Electronic 
components including potentiometers -- rotary and slider. presets - horizontal and vertical 
Resistors of mixed values 22ohms to 2M2 — 1,8 to 2 Watt A comprehensive range of 
capacitors including electrolytic and polyester types plus disc ceramics etcetera 
Audio plugs and sockets of various types plus switches fuses Peatsinks, wire. nuts bolts 
gromets. cable clips and Nes, knobs and PC Board Then add lo that 100 Semiconductors 
to include transistors, diodes SCR's opto's all of which are current everyday usable devices 
In all a Fantastic Parcel No rubbish all identifiable and valued  -wren1 zalarng oes al well 
over f 25 00 Our Fight Against Inflation  Pri-Bea it  %.•rt 

Down will DelheprBessudgelion  JUST £6.50. 
Order No. SX85 

-Aso 
Fantastic Audio Bargains 
wan per clanne. stereo arno,•• 

COnSiSting 01 —  ORDER NO 
2 a AL60 amolibers 
1 a PA100 pee-amplifier 
1 a spmea power Supply 
I X 2034 transformer 
2 a Coupling Capacitors lOr 8 ohms 470mM 
50v and necessary wiring diagrams 

— now only 

‘... Save over f 10 on this kit f26 . 00 j 

5 watt (MASI Audio A mp 

High Quality audio amplifier Module Ideal tor use in 
record players tape recorders stereo amps and 
cassette players etc Full data and back up diagrams 
with each module 

Specification 
• Power Output 5 watts RMS • Load Impedance 8-16 
ohms • Frequency response 50Hz to 25 Mhz - 3d ly • 
Sensitivity 70 ma lot lull output • Input Impedance 
50Mohms• Size 85 v 64 v .30mm • Total Harmonic 

distortion less thawS% 
81 PAM S giveaway price 

£2.25 
You could not Build one 
for this price 

1 Amp SILICON RECTIFIERS 
Glass Type snuar INtOtk SERIES IN400 1-164004 

50 — 50CN — uncoded -- you select tor VLTS 
ALL period deocts - NO duds Min 50v 
50 tor £1.00 -- worth double ORDER NO 5576 

Sshcoe General Purpose NPN Transitors TO-II3 Casei 
Lock ht leads- coded C07644 Simla: to BCI47 
- BC107  /1139 ALL NEW, ACE 70v IC500mA 
Hle 75 250 50 oP  100 on  500 ory  1000 on 1. 

PRICE £2.00 £3.80 £17.50 £30.00,f, 

Silicon General Purpose PNP Transistors TO-5 Case 
lock fit leads coded CV9507 similar 2620008 to 
BFX30 VC 60  IC 600mA  Min Hte 50 ALL NEVP 

5f) on  100 off  500 on  1000 on 
PRICE £2.50 £4.00 £19.00 £35.00 

Order as CV9507 

u your orders to Dept BE-S 
OAK PO BOX 6 WARE KRIS 

CO MPLETE 

AUDIO CHASSIS 
STEREO 30 Corrolete 1 wan per channel Stereo amp 

board - incbdes amps ore-aim power Weis Nord 
Pene limbo and Transtormer 

AImostj. PRICE 

£12.50 
NO ST30 

MONO PRE•AMPLIFIERS 
1144100 suttee for disco nun MA11006 hatable Is 

puns dreamy RUC 

The MMICI3 and 11•111:13G mono pre amoithers we 
compatible vett, the &LK ALEC ALI20 arid AL250 Power 

modifiers and new assocsted power addles 

MMI03 Supply voltage 40-65, repots Tape 1489 P U 

Mocrophone Was output 5COrrs U b e' ',MIMS Supple 

40, 1411e 4065, nowt; 2 Gates, thaokhonss rsa wow 
50D, 

Silicon NPǸL' TypeTransitors 
TO-9e Plastic centre collector 
Like 13C182L — 183L  184L 
VC8045 VCEO 30 ICZOOmA Ole 100-400 .4„, 

ALL perfect devices — uncode0 ORDER AS Sot 83L 
50011  10008  500 off  1000 otf 

£1.50 £2.50 £10.00 £17.00 

PNP SILICON TRANSISTORS: 
Similar 110500 — ITX214 — E-Line 
VCE0 40 VCR() 35 lc 300mA lite 50-400 

Brand New — lfficoded — Peleci Devices 
50 on  100 ofl  500 off  1000 on 

£2.00 £3.50 £15.00 £25.00 
Order as Z1XPNP 

Use your credit card Ring us on Wire 3162 MA and 

pet Foul cede, teen taste, Goads nocnially sent 2nd 

Class Mail 

Remember you must add MI at 15°° to w order 

Total Postage add 50p per tidal ofdr, 
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BI-PAK BARGAINS 
"IRRESISTABLE 

RESISTOR BARGAINS" 
Pak No  Qty  Description  emit 
5110  400  Mired All type Resistors  LI 
SX11  400  Preformed L. '7 watt Carbon 

Resistors  1 
5012  200  N watt Carbon Resistors  LI 
SXI3  ZOO  4. watt Carbon Resistors  II 
5014  150  is watt Resistors 22 ohm 

2m2 Mixed  LI 
$115  100  land ? watt Resistors 22 

ohm 2m2 Mixed  LI 
Paks SO 12 15 contain a range of Carbon film Resistors 
of assorted values from 22 ohms to 2 2 meg Save 
Pounds on these resistor oaks and have a lull range to 
cover your protects 
Quantities approximate count by weight 

TRIACS - PLASTIC 
4 AMP - 400e - T0202 - TAG I36G 
1 OFF  10 OFF  SO OFF 
110  £3.75  £I7.50 
8 AMP 400r - 70220  TAG 425 
lOp  £5.75  £27.50 

100 OFF 
£30 00 

£50.00 

Everyday Electronics ricS 

Teach in 81 
Kit 1 £15.65 (kits 1 02 combined 
Kit 2 I 141 price cute  iiiCcosis9 

$140 250 Silicon Diodes-Switching like 
IN4148 DO 35 All good-uncoded Worth 
double our price 45r 75mA  £I.25 

5141 250 Silicon Diodes-General Purpose like 
0A200 202 04013 16 Uncoded 
30 100v 200mA DO 7  £I.25 

5144 10 54 SCR s 7064 3 . 50r Or 100r 2. 
200r 2 I 400v Super value less than '7 
price  LI 

5145 10 SA SCR s 1066 2.50w ?r 100r 4 
200r 2 . 400. All coded Brand new a 
gire away at  £1 

BARGAINS 
20 small 125 Red 610  s 

S142 10 Rectangular Gleen LED s 2 
3043 30 Assorted lent. Diodes 
S144 250mw 2 watt fluted voltages 

all coded New 
A Black Instrument 

S147 Knobs-winged with pointer '0' 
Stan dard SCreorr Tit site 29  . 

20mm 
20 Assorted Slider Knobs  El 

S141 Black( Chrome etc 
WO  12 Neons and Filament Lamps Low 

voltage end mains - various WI:les 
and  colours - some panel mount  

It 

509 

5 watt (RMS) Audio Amp 
High Quality audio &moldier Module Ideal for use in 
record players tape recorders stereo amps and 
cassette players etc Full data and back up diagrams 
with each module 

Specification 
• Power Output 5 watts RMS • load Impedance 816 
Owns • Frequency response 50Hz to 25 KIN 3db • 
Sensitivity 10 mr tor lull output • Input Impedance 
50k ohms • Size 85 64 . 30mm • Total FlarnSOMC 

distortion less than(5% 
BI PAK S give away price 

£2.25 
eat n 

trio, could not bald one 
for thrs pose 

"CAPABLE 
CAPACITOR PAK 3" 

Pal No  Qty*  Descnpbon  Prwe 
SX16  250  Capacitors Mixed Types  fl 
SO I?  200  Ceramic Capacitors Miniature 

Mixed  El 
SX18  100  Mired Ceramics Ipt 56o1  LI 
5119  100  Mixed Ceramics68P1 0.5mr  El 
5020  100  Assorted Polyester /Polystyrene 

Capacitors  LI 
SX21  60  Mired C280 type capacitors 

metal foil 
5022  100  Electrolytes all sorts 
SX23  50  Quality Electrolytes 

50 1000mt 
5124  20  Tantalum Beads mixed 
'Quantities appro.imate count by weight 

El 
El 

El 
El 

AUDIO PLUGS, SOCKETS 
AND ACCESSORIES 

a e pieces of Audio Plugs Sockets and Connect°, 
10 to include DIN 180"-240° Intuit 16 Pin 

Speakers Phono lack Stereo and Mono etc etc Vaioec 
at well over £3 normal Order No SX25 Our Price LI 50 
per pal Guaranteed to save you money 

SX2i 3 P's of 6 pin 240 DIN Plugs and Chassis 
Sockets 

SX27 1 x Right Angle Stereo leek Plug 6 3mm plus 
matching rnetal chassis mounting socket 

5128 4 Phono plugs and 2 dual photo connectors 
S1129 1 . 2 5mm Plug to 3 5rnm Socket adaptor 
SIM I . 3 5mm Plug to 2 5mm Socket adaptor 
$131 Ii 3 5mm Plug to Pnono Socket adaptor 

SOP 

300 
30P 
20P 
20P 
20P 

SEMICONDUCTORS FROM AROUND THE WORLD 

%100 A Collection of Transistors Diodes Rectifiers Bridges SCR s 1 0 0 

Triacs IC s both Logic and Linear plus Opto s all of 

which are Current everyday usable devices 

Guaranteed Value over 610 at Normal Retail Price 

yOurS 
for 
only E 4 N 0 0 

Data etc in 
every pal 
Order No S056 

fcr , • 1.0.  41.  

BI-PAK'S OPTO BARGAIN OF THE YEAR! 

Valued at over £10-Normal Retail-we otter you a pack of 25 Opto 
deuces to include LED s Large and Small in Red Green Yellow and 

Clear 7 Segment Displays both Common Cathode and Common Anode 
PLUS bubble type displays-like 01 33 Photo Transistors-similar to 
OCP71 Photo Detectors-like MEL I I-I? This whole pack of 25 

iidevices will cost you lus it  

r  ROO  25 
AND we guarantee your money back if you are not 
completely satisfied FULL data etc included 

Order No. SX57. 

Mired 

sxM51 0.6Rire fsint r lasepanvAdc  covered 4.1 "42H ed14Mii. 'If  S I  

:X:53  1c54 Ws7tf4e0d1 5  0 Ass ed Hip Flops and MS1 
Series  1460 
AIRY  Tit Gates 7400 

TI 
5110  1TOAssate0 Slider 
51..  Potentiometers 

al  25 Assorted Potentiometers 
r_  Rotary Dual etc 

S/711  10 

62  eltOcRAesesdorst:teP4ree-sS_etwsiNtho 4,„V.e,rt 

3 Micro witc - Vass TY0e 

BI-PA 

£1 

ft 

LI 

LL 

Li 

STILL MORE! 
SLIDER POTENTIOMETERS 

Plastic 40mm travel Mono 
5163 5 x 470 onms  S161 for 471. tin 
S164 5 x 151.01  SUS 5 1710.oi 
S165 5 .22k tin  SIVI 5% 1001.6in 
51665 0221.101  S1105 .1 meglin 

kw at SOP pr Pack  of 
5111 50 BC108 Fallouts Manufacturers oul 

spec on voits0. gain YOuteS1 E 1 
S172 A mired bundle of Goode, clad Board Fame 

glass and paper Single and double sided A LI 

fantastcbalgain 
S171 Genuine MULLARD 0071 Germanium POP 

Trarnistors Brand New 10 for  LI 

II-PAK 'a COMPLETELY NE W CATALOGUE 
Completely redesigned fuU e the type of components you require plus some 
very interesting ones you will soon be using and of course the largest range of 
semiconductors for the Amateur and Professional you could hope to find 

there are no wasted pages of useless information so often included in 

Catalogues published nowadays lust solid facts i e price description and 
individual features of what we have available But remember  Pak s policy 
has always been to sell quality components at competitive prices and 114AT 

IR STILL DO. 

BI PAK S COMPLETELY MEW CATALOGUE is now available to you You will be 
amazed how much you can save when you shop for Electronic Components .,!O 
a Si Pak Catalogue Hare one by you all the time-it pays to buy BI PAK 

To receive your copy send 75p plus 25p P&P 

K Send your orders to Oept et A Ell PAR PO BOX 6 WARE HIRES 
5110P At 3 101.DOCK St WARE HEMS 
TERMS CASH WITH ORDER SAYE DAY DESPATCH ACCESS 
BARCLAYCARD ALSO ACC( PEED TEL 1092013181 GIRO 388 7006 
040D IV,' VAT AND 50p PER ORDER POSTAGE AND PACKING 

5132 1 . Standard lack Plug to Phono Socket 
adaptor 

5133 1 • loggle Switch SPST Miniature 125r ICIA 
5134 IsToggle Switch SPIT Miniature 125. 100 
SUS 1 x Rocker Switch SPOT Miniature 240v 5A 
5130 1 x Right Angle Mono lack Plug 
5137 20 fneces 1 2 & Imm plugs and sockets 

(Banana) Matching colours and saes  LI 
5150 10 Assorted Switches Toggle Slide Rocker 

Push button  LI 
SX77 25 mixed cable clips and ties round grommet & 

Plastic feet Always sought by the protect 
builder  Sip 

25p 
40p 
40p 
40, 
15p 

E1FREEpAK 
GU a El FREE PACK Orders over 110 excluding VAT 
Csoose El Padi free Or ? 50t) add Ito r, order and 

Pool% only applies to thn acherbsement 

Satisfaction or yOur money back has 

vays been  s GUARANTEE and it still is 

Al these Sale items are in stock in quantity and 

we will despatch the same day as your 
order is received 

IC SOCKETS 
The lowest price ever. 
The more you buy the cheaper they come' 
Pin  10 off 50 off  100 oft 

8  75p  £3.00  E5 
110p  £3 25  £5 50 

lE  40p  El 25  £5.50 

VOLTAGE REGULATORS 
TO220 

Positwe +  Negative + 
7805 - 50,  7905 - 55p 
7812 -Sap  1912 - 55e 
7815 - 50p  7915 - 551, 
7824 -SOp  7924 - 55p 

Other types L113401 - 5 volt - 18 volt - 24 volt 
IC) - 411p UA723 - 14 pm DR. - 40, 

(please 
state 
voltage 
requir,:n 

S152 
6 Black Heatsink will fit TO-3 and 
TO 220 Ready drilled Half price 

value  LI 
$053  I Power finned Heatsink This heatsink 

gives the greatest possible heat dissipation 
in the smallest space owing to its unique 
staggered fin design pre drilled 
TO 3 Size 45mm square. 20mm high 10, 

SI51  TO 66 size 35rnm. 30mm .I2mm  35p 
5155  1 Heat Efficiency Power Finned Healsonk 

90Mm ,B0mmr 35mm High Drilled to 
take up to 4,  
10 3 devices 
LISA each 

SIM  100 Silicon NPN transistors-all perfect 
Coded mixed types with data and eqvt 
sheet No 'elects Real value  £2.50 

50.31  100 Silicon PRP Transistors-all perfect 
Coded mired types with data and eqrt 
sheet No !elects Fantastic value  £2.50 

210055 The best Siloam Power transistors in the 
World - 203055 NPN 115w 
Our BI PAK Special Otter Price 
10 ell  50 eft  100 ell 
£1..50  E11.00  £3•110 

1111312 COMPLIMENTARY PNP POWER 
TRANSISTORS TO 203055 

Equivalent M12955 - 80312 - TO3  • 
SPECIAL PRICE £0.70 sod 

10 01 £S.50  , 

Use your credit card Ring us on Ware 3182 NOW and 

get your order even faster Goods normally sent 2nd 
Class Mai 
Itemembef you must add NT at 15'. to your oder 
Total Postage add 50o per Total ode 

Ereolluy Llecironics, fi,bruury 79 



Portable VOM 

If you've never built a kit before. 
Heathkit have some very pleasant 
surprises for you. Their kits are easy 
to build. Simple, but detailed 

Rechargeable Light instructions take you through every 
stage. Everything is included. Even the solder you 
need is there. 
Follow the steps 

and you'll end up 
with a hand-crafted, 
well designed piece 
of equipment. Much 
better than shop 
bought, mass-
produced. Because 
you built it yourself. 
There's a great range of kits to start you off. From a 

buzzer alarm to a digital electronic 
clock, or a portable rechargeable 
fluorescent light to a portable VOM. 
With all this going for you, you 

can count yourself very lucky you 
started off with Heathkit. Because 
all first time kit builders will get a 
free soldering iron and 10% discount 
off ten selected kits. 

Digital Clock 

Buzzer Alarm 

lo. I leath Electronics (UK) Limited, 
Dept ( EE 2 ), Bristol Road. 
Gloucester GL2 6EE. 
To start me off, please send me a copy 
of the Heathkit catalogue.' enclose 28p 
in stamps. 

Name 

Address 

You build on our experience 

HEATHKIAkTi.  

E.E. PROJECT KITS 
Make us your No. 1 SUPPLIER OF KITS and COMPONENTS tor 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 Yeroboard 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 45p each. 

Reprints available separately 45p each + p.  p. Pro. 

PEGBOARD GAME Dec. 81 less nails 
£6 58. 
SQUARE SIX Dec. 81. EA N. 
RACE TRACK SPEEDO Dec.8I. LIS N. 
GUITAR ADAPTOR Dec. 81. £3 52. 
REACTION METER Dec. 81. EN 41. 
HEADS OR TAILS GAME Dec. 81. 
£4 U. 
bLECTRONIC  IGNITION.  Nov.  81. 
£24 33. 
SIMPLE INFRA RED REMOTE CON-
TROL. Nov. 81. £I5 98. 
LOUDHAILER. Nov. 81. less handle. 
EH 93. 
HORN SPEAKER. ES 75 extra. 
PRESSURE MAT TRIGGER ALARM. 
Nov. 81. £5 N less mats. 
EXPERIMENTER  CRYSTAL  SET. 
Nov. 81. Less aerial. ES 841. 
Headphon.s. £2 98 extra. 
CAPACITANCE METER.Oct. 81.E21 98. 
SUSTAIN UNIT. Oct. 81. £11 93. 
'POPULAR DESIGNS'. Oct. 81. 
SNAP INDICATOR. £3 18. 
DAMP LOCATOR. £1 Si. 
TAPE NOISE LIMITOR. £4 
HEADS AND TAILS GAME. £2 M. 
CONTINUITY TESTER. £3 79. 
PHOTO FLASH SLAVE. £3 24. 
FUZZ BOX. Li 82. 
OPTO ALARM. £5 34. 
SOIL MOISTURE UNIT. £5 43. 
ICE ALARM. £7 38. 
MODEL  RAIL WAY  SPEED  CON-
TROLLER Sept. 81. £13 46. 
0-12V PO WER SUPPLY. Sept. 81.E1111 84 
CMOS  CAR  SECURITY  ALARM. 
5,-0 81 £8 49. 
CMOS DIE. Sept. 81. ET • 47. 
LED SA NOGLASS. Aug. 81. £7. N. 
WHEEL OF FORTUNE. Aug. 81, less 
wire. panel and case. £31 05. 
CMOS METRONOME. Aug. 81. ET N. 
COMBINATION LOCK. July 81. Less 
case. E111 30. 
BURGLAR ALARM SYSTEM. June 81 
1.,ss bell. loop & Mic's £38• 
TAPE AUTO  . June 81. L1I N. 
TREMELO. June 81 less case. 2111 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 88. 
HIGH PASS £1 56. 
GUITAR  HEADPHONE  AMPLIFIER 
E.E. May 81. £3 N. 
PHONE  BELL  REPEATER! BABY 
ALARM LE. May 81. £5 29. 
DIGITAL RULE (ultrasonic) April 81. 
EN 20 
INTERCOM. April 81. EN 76. 
SIMPLE   ISTOR  &  DIODE 
TESTERS. Mar. 81. Ohmeter version 
£1 19. Led version Et+ N. 
MI NI SIREN. Mar. 81. ET St. 
LED DICE. Mar. 81. CU M 
LED FLASHER. Mar. 81. 
MODULATED  TONE  DOORBELL. 
Mar. 81. £6 21. 
BENCH PO WER SUPPLY. Mar. 81. 
£411+ IS. 
TREBLE BOOST. Mar. 81. LI 84. 
CAR ACTUATED DRIVE WAY LIGHT. 
Feb. 81 less socket. £23 N. 
THREE CHANNEL STEREO MIXER. 
Feb. 81. £17 47. 
SIGNAL TRACER. Cob. 81. £7 64 less 
probe. 
FOUR BAND RADIO. Feb. 81. EN 99. 
NI-Cd BATTERY CHARGER. Feb. 81. 
£12 72. 
ULTRASONIC  INTRUDER  DETEC-
TOR. Jan 81 less case. EN N. 
AUTO SLIDE CHANGER. Jan.81.LI 28. 
LOGIC PULSE GENERATOR. Jan. 81. 
£7 48. 
2 NOTE DOOR CHIME. Dec. 80. Lb IS. 

LIVE WIRE GAME. Dec. 30. £11+94. 
GUITAR  PRACTICE  AMPLIFIER. 
Nov. 80. E1I +99 less case. Standard case 
£3 N. High quality case ES. 33. 
SOUND TO LIGHT. Nov. 80. 3 channel. 
L19.95. 
TRANSISTOR  TESTER.  Nov.  80. 
LIP P Inc. test leads. 
AUDIO EFFECTS UNIT FOR WEIRD 
SOUNDS. Oct. 80. £12 
PHONE  CALL  CHARGE  JOGGER. 
Oct. 80. El N. 
BICYCLE ALARM. Oct. 80. Ef GI less 
mounting brackets. 
IRON HEAT CONTROL. Oct. 80. £5 48. 
BEDSIDE RADIO. Sept. 80. £17 57. 
TTL LOGIC PROBE. Sept. 80. £4 
COURTESY LIGHT DELAY. June 80. 
£6 69. 
SIGNAL TRACER. June 80. ES N. 
W IER DIODE TESTER. June 80. Ell 23. 
4 STATION RADIO. May 80. £15 33 less 
case. 
LIGHTS WARNING SYSTEM. May 80. 
LI N. 
BATTERY VOLTAGE MONITOR. May 
80. £4 
CABLE X PIPE LOCATOR. Mar. 80. 
£3 85 less coil former. 
KITCHEN TIMER. Mar. 80. £13 75. 
STEREO HEADPHONE AMPLIFIER. 
Mar. 80. Ell 97. 
MICRO MUSIC BOX. Feb. 80. EN N. 
Grey Case £3• 99 extra. 
SIMPLE SHORT W AVE RECEIVER. 
Feb. 80. £24 17. Headphones £2 N. 
SLIDE/TAPE SYNCHRONISER. Feb. 
80. Elf Se. 
MORSE  PRACTICE OSCILLATOR. 
Feb. 80.  32. 
SPRING LINE REVERE. UNIT. Jan. 80. 
£24 17. 
UNIBOARD BURGLAR ALARM. Dec. 
79. ES 64. 
BABY ALARM. Nov. 79. ELIO. 
ONE ARMED BANDIT. Oct. 79. EN OIL 
HIGH IMPEDANCE VOLTMETER. Oct. 
79. £17 45. 

CHASER LIGHTS. Sept. 79. Ell V. 
SIMPLE  TRANSISTOR  TESTER. 
Sept. 79.  88. 
ELECTRONIC TUNING FORK. Aug. 79. 
£9 N. Suitable microphone & Plug E1 79 
extra. 
DARKROOM TIMER. July 79. £2 71. 
ELECTRONIC CANARY.June 79.15.48. 
TRANSISTOR TESTER. April 79.1.4•55 
TOUCH BLEEPER. April 79. £.3• 87. 
ONE TRANSISTOR RADIO. Mar. 79 
less case £7 62. 
MICROCHIME DOORBELL. Feb. 79. 
£14 62. 
THYRISTOR TESTER. Feb. 79. £3+54. 
ADJUSTABLE PSU. Feb. 79. £31 Si. 
HEADPHONE ENHANCER. Jan. 79. 
£2 56. 
MIC. AMP. Dec. 78. £3 98. 
AUDIBLE FLASHER. Dec. 78. LI 33. 
VEHICLE IMMOBILISER. Inc.  PCB. 
Dec. 78. Et 31. 
FUSE CHECKER. Oct. 78. £2 16. 
TREASURE HUNTER. Oct. 78. L19 54 
less handle & coil former. 
SOUND TO LIGHT. Sept. 78. £7 67. 
CAR BATTERY STATE INDICATOR. 
Sept. 78. Less case. EI IS. 
R.F. SIGNAL GENERATOR. Sept. 78. 
£24 98. 
SLAVE FLASH. Aug. 78. ES 52 less SKI. 
IN  SITU  TRANSISTOR  TESTER. 
June 78. Ell 33. 
POCKET TIMER. April 78. £3 27. 
WEIRD SOUND EFFECTS GENERA-
TOR. Mar. 78. £5 28. 
AUDIO VISUAL METRONOME. Jon. 78 
£5 63. 
ELECTRONIC TOUCH SWITCH. Jan. 
78. £2 S8 less case. 
RAPID DIODE CHECK. Jan. N. Et $7. 
AUTOMATIC  E BOX. Dec. 77. 
Eli 50 Inc. p.c.b. 
PHONE/DOORBELL REPEATER. July 
77. ES IS. 
ELECTRONIC DICE. Mar. 77. £5 31. 

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

MEMORY BANK SYNTHESISER £26.61 
Miniature synthesiser featuring vibrato, envelope, tempo, volume + pitch controls. 
Uses 24 push button switches in a keyboard style layout. Based on a custom designed 
L.c. Th6 accessible memory stores a 32 best length sequence of notes + spaces. 
Can be played 'live'. Fitted with an internal speaker. Jack socket allows the use of 
and external amplifier if wished. 

PCBs 
for 
E.E. 

ELECTRONIC IGNITION. Nov. 31   ES 45 
MODEL RAIL WAY SPEED CONTROLLER. Sept. 81  £2 
CMOS DIE 5,•pt 81    £1 +f9 
WHEEL OF FORTUNE. Aug. 81 (pair)   LE N 
COMBINATION LOCK. July 81   t1 
BENCH PO WER SUPPLY. Mar. 81   £2 58 
MODEL RAIL WAY POINTS CONTROLLER. Mar. 81  El If 
SOUND TO LIGHT. Nov. 80   LIII 
GAS SENTINEL. Apr. 80   £2 211 
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I.C.s  TOOLS  CASES 
TRANSISTORS  RESISTORS  KITS 
CAPACITORS  HARD WARE 

MAGENTA ELECTRONICS LTD. 
C106D  Sip 
TIC46  49p 
0A47  11p 
°A N  Op 
0A202  16p 
WOOS  33p 
WOO  471, 
Z5J  £2 92 
IN4001  Sp 
I N4005  Op 
IN4148  Sp 
I N5404  lip 
IN5408  lip 
BF244  97p 
MPF102  611p 
TIS88A  Sip 
VN67AF  £1 21 
2N3819  7.9p 
2143820  76p 

2N5457  Sip 
2N5484  63p 
40673  Nip 
AC128  29P 
AC141  31p 
AC142  Up 
AC176  3713 
BC182  11p 
BC182L  11p 
BC183  11p 
BC184  11p 
BC184L  11p 
13C212  11p 
BC212L  11P 
BC213  11p 
BC214  11p 
BC214L  11p 
130131  lip 
13E450  Up 

13E4'51  24, 
BF452  23p 
BE M  321, 
BRY N  ‘4, 
MPSA65  yip 
RP458A  El is 
TIP31A  52, 
TIP32A  up 
TIP33A  f4p 
TIP34A  lip 
Tip121  £1 12 
TIP2955  1111p 
TIP3055  69p 
TIS43  311 p 

TPSA13  3Sp 
SN3053  25p 
2N3055  sgp 
2143702  lip 
2143704  tip 

LINEAR I.C.• 
555  26p 
55,  lap 
741  22 p 
CA3130E  Hp 
CA3140E  52p 
HA1388  £3 20 
ICL7611  alp 
ACM7555  Sip 
LF351N  Sip 
LF353N  99p 
LF355  £1 14 
LF356  £1 15 
LM301A  34p 
LM317K  £3 20 
LM335Z  El II 
LM380N  119p 
LM386N  92p 
LM387N  £1 10 
LM389N  £1 10 
LM1830  fl N 
LM3909  12p 
LM3914  £2 99 
LM3915  £3 95 
MC3340  £2 1$ 
NE57oN  £4 98 
NE571N  £4 84 
OM3.35  LS Si 

SN76477  £2 59 
TL064  L1 64 
T L071  47p 
TL082  74p 
TL083  £1 52 
TL084  £1 54 
TL430  11Sp 
U2378  El Si 
U267B  £2 20 
ULN2283  £1 57 
ZN414  9813 
ZN419CE  £2 21 
7400  22p 
7447  Et 14 
7490  SOP 
7495  90p 
CMOS 
4001  261, 
4011  20p 
4013  32p 
4017  62p 
4020  65p 
4024  60p 
4069  Hip 
4081  20p 
1092  Up 
40174  Et 20 
1522  £1 25 

kW CARBON FILM RESISTORS 
E12 SERIES. 1R-10M   lip each 
MIN. HORIZ. PRESETS. 100R-4k47  12p each 
MIDGET POTS. LINEAR. 470R-4M7 37p each 
LOG. 4147-2M3   Up each 
S WITCHED POTS. 4K7-1M. LIN. Tip. LOG lap 

POLYESTER  (C2/11)  CAPACITORS,  250V 
lOnF; 15nF; 22nF; 33nF; 47nF 7p each. 68nF; 
100nF Op. 150nF; 220nF 12p. 330nF 1Sp. 470nF 211p. 
680nF tsp. 1pF 33p. I 5pF 49p. 2 2uF lip. 

OPTO 
BPX25   £2 24 
2145777   60p 
ORP12   99p 
TIL32  lip 
TIL78  74p 
LEDS WITH CLIPS 
3mm. Red 1Sp. Green lip. Yellow 
211p. 

5mm. Red lip. Green Zip. Yellow 
29p. 

FLASHING LED  lip 
RECTANGULAR. Red  51p 
MAINS PANEL. Neon  UP 

SUS MINIATURE PLATE CERAMICS, 63V 
Values In pF; 2'2; 3 3: 4'7: 5 6; 15 8; 8 2; 10: IS; 
22; 33; 47 & 56pF 7p each. (O W; 100pF 7p each. 
150pF; 220pF; 330pF 11p each. 390pF. 470pF, 
1000pF Sp each. 2200pF Op each. 3300pF, 4700pF 
7p each. 10nF 13p. 100nF 22p. 47nF 14p. 

ELECTROLYTIC CAPACITORS 
AXIAL Leads: 10/16V 111p; 1pF/153V, 10/100V 
12P: 2'2 0/63V. 3 3pF/63V, 4 7i1F/113V 12p; 10 0/ 
16V 11p; 10aF125V, 10uF/63V 12p; 22mF/10V,220F/ 
25V 12p; 22pF/63V 15p; 33pF/40V, 47 0/25V 12p: 
47 0/40V 15p; 47 0/63V lip;  100 0/161/ 12p; 
10) 0/25V 15p; 103uF/40V lip: 100pF/63V 29p; 
220 0110V 1Sp; 220uF/25V 1111p; 470uF/I6V 210; 
4700F/25V 36p; 470uF140V 55p; 6130 0/16V Up; 
10330F/10V Sip; 1000pF/16V 33p; 10000F/25V 48p; 
100/30F/40V Up: 100' W/63V 79p; 2200 0/10V 39p; 
22000F/25V 64p; 2200 0/63V Et 11I. 

ZENER  DIODES.  40Orn W. 
BZY88. Range 2V7 to 33V. 12p 
each. 

I.C. SOCKETS 
8 pin.... 16p  18 pin..  220 
14 pin.... 17p  24 pin..  4In 
16 pin.... lop  28 pin.  45p 

S WITCHES 
MIN. TOGGLE spat 52p; spdt Up; dpdt 79p. 
MIN. PUSH ON. lip.  PUSH OFF. 22p. 
FOOTS WITCH & ALT. ACTION spco Et 39; 
deco Et '88. 

ROTARY S WITCHES. 1p 12 way. 2p 6w, 3p 4w. 
4r) 3w   Sep each 

12V 185R DPCO RELAY  £2 N 

JACKSON 
300pF dilecon   £2 34 
500pF dilecon   £2 92 
C804 Ver. Ca w.; 10pF £2 Si. 
25pF £2 46. 50pF £2 .4111. 100pF 
£2 63. 150pF £3•48. 
'01' 365o F £3 4E.'02' 385pF. £4 • 49 
'02' 208 -I- 1711pF Er N. 

SPEAKERS. Miniature. 8 ohrn   $7p  MIN. BUZZERS. 5V. Hp. 9V. Et '111. 
64-75 ohm   99p  12V  5o. 
CRYSTAL EARPIECE   1150  MAGENTIC EARPIECE    15p 
MONO HEADPHONES   £2 96  STEREO HEADPHONES  ES 35 
TELEPHONE PICK-UP COIL  72p  F.M. AERIAL  121) 

PPS CLIPS    lip  PP9 CLIPS  Ite 
PANEL METERS. 60 • 45mm. 60mA, 1000A, 1mA, 1A, 25V   5111. kac 
VEROBOARD 9 1" COPPER. 10 strips, 24 holes   £111111pecil 
245 37H. 7gp.  24S 50H. Hp.  311S 37H. up.  MS 50H. Sip. 
TERMINAL PINS  4111) 1100 
PIN INSERTION TOOL  Et Si  SPOT FACE CUTTER  E1 23 

PCB ETCHING KIT  £4 98 
PLASTIC T WEEZERS  8113  DENTISTS INSPECTION MIRROR  £2 95 
EUROBREADSOARD  i 9 20  JE WELLERS EYEGLASS  Et SO 
BIMBOARD I ...  £6 48  HAND MAGNIFIER. 3"  £2 99 
S. DEC   £3 98  ILLUMINATED MAGNIFIER. 1t• £1 14. 3  £3 IS 
VEROBLOC   £3 MI 

MULTIMETER TYPE 1. 1,000 opv with probes   IA N 
MULTIMETER TYPE 2. 20,000 opv with transistor tester   £14 TS 
CROC CLIP TEST LEAD SIT. 10 leads with 20 clips   No 
CONNECTING WIRE PACK. 5 4 Sod coils   65p 
RESISTOR COLOUR CODE CALCULATOR  21p 

TRAIN SET ACCESSORIES 
MODEL RAILWAY SPEED CONTROLLER 

From E.E. Sept. Features fully variable speed control-from zero to full speed. 
Forward/ ...... e switch. Auto start and stop for realism. Brake and speed boost. 
Emergency stop. Use with the simple controller supplied with most train sets. 
Housed in an attractive 2 tone sloping front case. Built on a printed circuit board. All 
parts included. Kit £13 44. Reprint'Instructions ivittra 45p. 

TRAIN SOUNDS -fro m H.E. 
STEAM LOCO WHISTLE Mar 81  112 26 inc case 
TWO TONE TRAIN HORN Feb 81  ES 24 less case 
CHUFFER Jan 81  £7 64 less case 

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

y Penfold El OS. Published Sept 81 

MORE KITS AND 
COMPONENTS 
IN OUR LISTS 

FREE PRICE LIST 
Price list included with 

orders or send sae (9 v 
CONTAINS LOTS MORE 

KITS, PCBs & 
COMPONENTS 

1982 ELECTRONICS 

ICATALOGUE Illustrations, product descriptions, circuits ail In-
cluded. Up-to-date price list enclosed. All products 
are stock lines for fast delivery. 
Send 70p in stamps or add 70p to order. 

MORE E.E. KITS PLUS Ht. 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. 
W OODEN 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 £5 48 
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 68 
WIRE STRIPPERS A CUTTERS 

£2 69 

BOOKS 

SEMICONDUCTOR DATA BOOK. Newels.   L 5 90 
MICROPROCESSORS FOR HOBBYISTS. R. Coles    £3 65 
PRACTICAL ELECTRONIC PROJECT BUILDING. Ainslie & Colwell   £3 35 
CONSTRUCTOR'S PROJECT BOOKS 
ELECTRONIC GAME PROJECTS. Rarer    £3 35 
ELECTRONIC PROJECTS FOR HOME SECURITY. Bishop    £3 35 
ELECTRONIC PROJECTS IN AUDIO. PonfOld   £3 35 
ELECTRONIC PROJECTS IN MUSIC. FlInd   £3 35 
ELECTRONIC PROJECTS IN PHOTOGRAPHY. Penfold   £3 35 
ELECTRONIC PROJECTS IN THE CAR. George   £3 35 
PROJECTS IN AMATEUR RADIO & SHORT W AVE LISTENING Rnmnr  £3 35 
PROJECTS IN RADIO AND ELECTRONICS. Sinclair   £3 35 
ELECTRONIC PROJECTS IN HOBBIES. Raper   £3 35 
ELECTRONIC PROJECTS IN THE HOME. Bishop   £3 35 
ELECTRONIC PROJECTS IN THE W ORKSHOP. Penfold   £3 35 
ELECTRONIC TEST EQUIPMENT PROJECTS. Ainslie    £3 35 
MORE ELECTRONIC PROJECTS IN THE HOME. FlInd   £3 35 
110 ELECTRONIC ALARM PROJECTS FOR THE HOME CONSTRUCTOR 
Marston 

ELECTRONIC PROJECTS-PAPERMAC 
COST EFFECTIVE PROT:W e-FS KR-6 WD THE HOME. Watson   £4 35 
PROJECTS FOR THE CAR AND GARAGE. Bishop   £4 IS 
AUDIO CIRCUITS AND PROJECTS. Bishop   £5 40 
TEST GEAR PROJECTS. Dixon   El 35 
ELECTRONIC CIRCUITS FOR MODEL RAIL WAYS. Penfold   Et 95 
SOLID STATE SHORT W AVE RECEIVERS FOR BEGINNERS. Penfold  El 30 
BEGINNERS GUIDE TO BUILDING ELECTRONIC PROJECTS. Pentold   Et 50 
ELECTRONIC MUSIC AND CREATIVE TAPE RECORDING. Berry   Et 35 
ICSS5 PROJECTS. Parr    Et 90 
BASIC ELECTRONICS-BOOKS 1-5. 
Superb set of books covering theory and practice. Educational. Suit age 14 upwards. Lots 
of useful projects-circuits built on an S-Dec breadboarc. Sold as a set of 5 books. £11 94 

£5 35 

ADVENTURES WITH 
MICROELECTRONICS 

by Tern 
Duncan 

An easy to follow book suitable for all ages. Ideal for beginners. 
No soldering. Uses a Bimboard 1 breadboard, gives clear instruc-
tions with lots of pictures. 11 projects based on Integrated circuits 
-Includes dice, two-tone doorbell, electronic organ, MW/L W 
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 64 
less battery. 

ADVENTURES WITH ELECTRONICS rJ 
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 £17.96 less 
battery. 

MAGENTA gives you FAST DELIVERY OF QUALITY COMPONENTS a, KITS. 
All products are stock lines and are new & full specification. We gine personal service & 
quality products to ail our customere-HAVE YOU TRIED UST 

MAGENTA ELECTRONICS LTD. 
ET36, 135  HUNTER ST.  BURTON-ON-TRENT,  STAFFS., 
0E14 2ST. 0283 65435. MON.-FRI. 9-5. MAIL ORDER ONLY. 
ADD 40p P. & P. TO ALL ORDERS. Normal despatch by return of post. 
ALL PRICES INCLUDE 15f, VA T  OFFICIAL ORDERS WELCOME. 

IRISH REPUBLIC & 15.F.P.O. EUROPE: 
Deduct 10% from prices shown Payment. 
must be in Sterling. 
ACCESS and BARCLAYCARD (VISA) 
ORDERS ACCEPTED BY PHONE OR 
POST. 
SAE ALL ENQUIRES. 

II =C:12) 
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Step-by-ste p fully 
illustrated assembly 
and fitting instructions 
are  included together 
with circuit description 

Highest quality 

r
components are 
used throughout. 

;;:14  ̀
, 
44-4 

• 

' M A W R 
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 

if 

-ii 

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 

orme 

AT-80  • 
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 

1111 

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 
• Over100 components to assemble 
• Supplied in superb presentation gift box 

 P 

13, a 

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 triggerhead 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 Computer 
• A most sophisticated accessory. • Utilises a single chip mask 
programmed microprocessor incorporating a unique programme 
designed by EDA Sparkrite Ltd • Affords 12 functions centred 
on Fuel, Speed, Distance and Time • Visual and Audible alarms 
warning of Excess Speed, Frost/Ice, Lights-left-on • Facility to 
operate LOG and TRIP functions 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 , 

AU EDA SPARKRITE products and desions are fully covered by one or more World Patent, 
EDA SPARKRITE LIMITED 82 Bath Street, Walsall, West Midlands, WS1 3DE England. Tel - (0922) 614791 

EN  ME  NM NM MN MI 
SELF 

ASSEMBLY 
KIT 

READY 
BUILT 
UNITS 

SX 1000 £12.75 £27.95 
SX 2000 £19.95 £43.75 
TX 2002 £29.95 £62.95 
AT. 80 £24.95 £49.75 

VOYAGER £49.95 £84.75 
MAGI DICE £12.95 £19.95 
IMES INC. VAT. POSTAGE & PACKING 

Please allow 28 days for delivery 

NAME   

ADDRESS   

I ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR 

 KIT REF   
CHEQUE NO   
24 hr. Answerphone 
PHONEYOURORDER WITHACCESS/BARCLAYCARD 
SEND ONLY SAE IF BROCHURE IS REQUIRED 

EE2/132 

CUT OUT THE COUPON NOW! 
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NOT IN ISOLATION 
A stranger to electronics flipping through the pages of this month's 
EVERYDAY ELECTRONICS might be forgiven for imagining that carpentry 
and mechanical engineering are essential parts of this hobby. Yet upon 
reflection, our browser might be nearer the truth than we perhaps 
realise. 

Evidence of the intrusion of "foreign technology" is to be found in two 
of this month's projects. The second and final part of the Automatic 
Garage Door article includes details of the electro-mechanical arrange-
ments. No avoiding this—all the electronic wizardry comes to nought if 
the mechanics are not properly organised. 

Carpentry? The Stereo Record Player entails the construction of a 
wooden cabinet and a pair of loudspeaker enclosures. Although the latter 
are purely acoustic devices they are integral parts of any sound repro-
ducing system and their design and construction is reckoned to come 
fairly within the jurisdiction of electronics. 
These two projects are different in that most of our designs begin and 

end with the electronics. In practical terms this usually means simply a 
circuit board assembly neatly stowed in a readily available plastic case. 
Rarely are tools other than screwdriver, pliers and soldering iron re-
quired. This is fine, generally speaking, and it makes the building of 
useful electronic gadgets and equipments a beautifully uncomplicated 
occupation. 

Yet the appearance of projects such as the Automatic Garage Doors 
and the Stereo Record Player is rather important tor—apart from their 
intrinsic functional value —they illustrate the tact that electronics does 
not have to be separate, self-contained and isolated. Quite the opposite 
in reality. The interface of electronic circuitry with non-electronic devices 
and mechanisms is important and upon this progress in technology is 
largely dependent. 

No true enthusiast of electronics should be put out or disturbed by 
the appearance of any supposedly alien art, craft or technology in our 
pages, if it makes for overall completeness of the project in question. 
Obviously there are limits to how far we can or should go in these non-
electronic areas; but it is important to recognise that in its everyday 
usage, electronc technology has no real bounds. We cannot therefore 
logically draw lines around our favourite subject and ignore what lies 
beyond. 

To paraphrase John Donne, "No technology is an Island, entire of itself 
..." . Most certainly not electronics. 

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 £4.30 (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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51-ereo Recorgfilg_er 
GOING  back about 15 years or so 
•.-11 "record players" were common-
place in many homes, but since the 
arrival of the music centre and port-
able cassette player, the availability 
and choice one has for this type of 
separate unit is now limited. 
This was highlighted recently when 

the author was looking for a suitable 
unit for his son to use at home. The 
unit needed to be compact and port-
able so that it could be easily moved 
from one room to another and on 
occasions carried to a friend's house. 
It was therefore decided to design 

and build a stereo record player 
which was inexpensive,  simple to 
construct and yet robust enough to 
be carried around. 
The unit was designed around a 

dual amplifier i.c. which requires few 
external components, a simple power 
supply, and when fed directly from a 
high output ceramic cartridge pro-
duces about 2 watts per channel into 
8 ohm speakers. 

RECORD DECK 
There are many types of "deck" on 

the market that could be used for 
this project. The use of a top quality 
deck is not really justified. In fact 
a deck from an older type of "mono 

player" could be used providing a 
stereo ceramic cartridge could be 
fitted. Obviously the base board "cut-
out" for another deck must be made 
to suit. 
The unit described here uses the 

inexpensive  BSRP207  record  deck 
fitted with a SC12H high output 
ceramic cartridge. It is a single play 
semi-automatic deck, that is, the arm 
is placed manually onto the record 
and after playing returns automati-
cally and switches off. Use is also 
made of this on/off switch to switch 
the amplifier on and off, thus saving 
the need for an extra mains switch. 

THE CIRCUIT 
The complete circuit diagram of the 

Stereo Record Player amplifier is 
shown in Fig. 1. Right channel com-
ponents have component references 
of corresponding left channel refer-
ences preceded by 100. 
IC1 is a dual 2 watt amplifier for 

8 ohm loads. It has internal current 
limiting short circuit protection and 
internal  thermal  shutdown,  thus 
making it a very robust device. 
The ceramic cartridge used in the 

prototype produced an average out-
put when measured on an oscilloscope 
of approximately 1 volt peak-to-peak. 

The  cartridge  outputs  are  fed 
directly across the left- and right-
channel volume controls VR1, VR101. 
As both channels operate identi-

cally only the left channel will be 
described. 
Capacitor C2 couples signals from 

VR1 to pin 6 of ICI, the input to the 
amplifier which here is being used 
in the non-inverting mode. Resistor 
RI sets pin 6 at half the supply 
voltage via pin I the internal bias 
pin. Any mains ripple on this pin is 
decoupled to earth via C3. 
The  resulting  amplified  output 

signal at pin 2 varies about half 
supply rail voltage. Part of this out-
put voltage is fed back (via a resistor-
capacitor network) to the inverting 
input, pin 7, to affect the gain of 
the amplifier as required. 

GAIN 
The gain of an LM377 operating 

in the non-inverting mode may be set 
by two external resistors R1, R2 as 
shown in Fig. 2, where part of the 
output is fed back to the inverting 
input. 
This (purely resistive) arrangement 

should theoretically  produce equal 
gain at all frequencies within the 
amplifier bandwidth. 
In Fig. 1, you will see that the feed-

back circuitry is much more complex 
than the simple resistor circuit, but 
this can be reduced to just two "im-
pedance" elements Z/  and Z2 to 
replace R1 and R2 in Fig. 2. 
To  make  the  gain  frequency 

dependent, capacitors are introduced 
into the feedback network. 

GAIN  RI +R2  
R2 

Fig. 2. Calculating the gain of the LM377 
wired in the non-inverting mode. 

Capacitors have reactance (resis-
tance to a.c., where this resistance is 
inversely proportional to frequency). 
By incorporating these in the feed-
back circuitry, increase or decrease 
in the gain of the amplifier will occur 
within a specified frequency range. 
In the prototype this method of 

varying the gain for particular fre-
quencies is provided for by the adjust-
ment of a single potentiometer, VR2. 
Together with its associated capaci-
tors  and  resistors  it  has  been 
designed to provide bass boost and 
bass cut. 
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BASS TONE CONTROL 
The components R2 to R5, C4, C5 

in the feedback network were chosen 
to give the amplifier a gain of about 
23dB ( X 14) at all frequencies when 
the TONE control VR2 is set mid-way. 
Potentiometer VR2 is a log, type 

and so when set to the mid-way posi-
tion, the slider splits the resistive 
element into two portions equal to 
901d1 and 10kfl with C4 and C5 res-
pectively across each section. 
Full bass boost occurs when the 

wiper is set at the C4 end of its travel, 
and full cut occurs when the wiper 
is set at the C5 end of its travel. 
Varying degrees of cut and boost 
occur between these two extremes. 

OUTPUT 
The two components R6 and C6 

form what is known as a Zobel net-
work. This has been included for 
reasons of stability when feeding re-
active loads. Capacitor C8 couples the 
output signal to the speaker via the 
headphone socket internal contacts. 
When the headphone plug is in-

serted contacts 2 and 3 open and are 
themselves isolated from the plug. 
Contact 4 meets with the tip of the 
plug while the body connects to earth. 
Resistor R7 (100 ohms) is thereby 
placed in series with the headphones 
(8 ohms) reducing the speaker out-
put level by a factor of about 1/13. 

Fig. 1. The complete circuit diagram of the 
Stereo Record Player. 

[LEFT 
CHANNEL 

r IGHT 
CHANNEL 

63 Mil 

62 
47kIl 

CA 
0.33pF 

Resistors 
R1, R101  1rvin (2 off)  R4, R104  10k.0 (2 off)  R7, R107  100L1 W (2 off) 
R2, R102  47k11 (2 off) R5, R105  10kf2 (2 off)  R8  2-2k0 
R3, R103  11d2 (2 off)  R6, R106  2-7i1 ( 2 off) 
All IW carbon ± 5% except where stated otherwise 

Potentiometers 
VR1, VR101  'IMO carbon log. law (2 off) 
VR2  100k carbon log, law dual ganged 

Capacitors 
Cl, C101 
C2, C102 
C3 
C4, C104 
C5, C105 
C6, C106 
C7, C107 
C8 

47µF 16V elect. radial leads (2 off) 
0'1/F polyester (2 off) 
47/4F elect. 16V radial leads 
0-33AF polyester (2 off) 
0.033µF polyester (2 off) 
0-1/IF polyester (2 off) 
470,uF 25V elect. (2 off) 
2200µF 25V elect. 

Semiconductors 
IC1  LM377 dual 2 watt audio amplifier i.c. 
D1  TIL220 led. panel mounting bezel type 
D2-D5  1N4001 1 A 50V silicon rectifier diodes (4 off) 

Miscellaneous 
Ti  mains orimary/15V 1 A secondary transformer 
FS1  1A 20mm 
FS2  315mA 20mm 
SKI  enclosed 6-3mm stereo switched jack socket (Tandy 274-277) 
SK2, SK102  DIN chassis mounted loudspeaker sockets (and plugs) (2 off) 
Stripboard: 0.1 inch matrix size 24 strips x 37 holes; Veropins, single-sided 
(16 off); control knobs (3 off); 7-way 1A screw terminal block; self-adhesive 
rubber feet (16 off); 3-core mains cable, length to suit; screened cable, approx. 
50cm; speaker cable, length to suit; 14-pin d.i.l. socket for IC1; cable sleeving: 
4BA fixings for Ti; 20mm chassis mounting fuseholders for FS1 and FS2 (2 off); 
heatsink for 14-pin  i.c. (Tandy 276-9180) 
case: cabinet catches (2 off), attache case type hinges (2 off), chrome screw cups, 
see cutting list for wood sizes; speaker cabinets: speaker grille cloth; metal-
lized self-adhesive angle, see cutting list for wood sizes. 

Record Deck  BSR P207 
Cartridge  SC12H stereo ceramic 
Loudspeakers 8 ohm 8 x 5 inch elliptical type rated at 2 watts or greater (2 off) 

£3 n  excluding 
%, speakers 

page 95 

VR2 100kA [1640 

RI 101d] 
0.033pF 

7 

5,t-
6 

vR: 
I7117   
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Cl 17p F 

CIO2 
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Stereo 
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0   
R103 C101 
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TI SECONDARY FSI 0 = VEROPINS 

R130 
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0 0  0 0 0 0 • 0 • 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 

• 0 • •  • • 0 • 0 0 0 0 o 0 0 00 0 0 0 00 0 0 0 00 0 0 0 
00  00 0 • 0 0 0 • •  00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  oo 
•0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 
0• 0 • 0130 0 0 0 0 0 0 0 0 • • • 5 0 0130 0 0 0 0 0 0 0 0 0 0 0 • • • 
•0 0 0 0 0 0 0 0 • 0 00 0 0 040 0 0 0 040 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
00 0 0 0 0 0 0 0 0 0 5 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 
00 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • o 
00 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 • 0 0 0 0 • • 0 0 0 0 0 00 • • 
00 0 0 0 0 0 0 0 0 0 0 0 0 0 • o • o •ff2• • o g• •Cl• o • o • 0 0 0 0 
00 0 0 0 0 0 0 0 0 0 0 0 0 • o • 0 0 0 0 0 • o n• 0 0 0 0 0 • o • • o o 
00 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 • o o • o o • o o • 0 0 0 0 0 0 • • 
00 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 • o o • o o • 0 0 0 0 0 0 0 • 0 0 0 
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00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0a• • • 0 • • .00 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 • • 0  • • 0 0 0 • 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 • • 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 • • 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 • • 0 0 0 0 0 0 0  0 0 0 0 0 0 • • 0 0 • 0 

0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 01:1 0 • 0 5 0  •o • ogi0 0 0 0 0 0 0 
00 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
oo  00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 • 0 0 0 0 0 0 0 0 0  oo 
0  •0 0 0 0 0 0 0 •  o• • o o • o o • o o  o• o o • o o • •  o 
00  00 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • o o  oo 

Fig. 3. The layout of the components on the topside of the stripboard and the breaks to be made 
on the underside (trackside) of the board. Note that all flying leads from this board are via Vero-
pins. The screen on the cable from VR1 is not connected at the board end. 

VR2 (WI 

VR2 

VR2 

IDI 

86  Everyday Electronics, February 1982 



SLOT FOR MAINS CABLE 

POWER SUPPLY 
The power supply and amplifier 

are switched "on" and "off" as men-
tioned previously by the  on-board 
motor switch. 
Ti  secondary  provides  15  volt 

a.c. at 1 amp. Full-wave rectifica-
tion is accomplished by diode bridge 
D2-D5.  Its output is smoothed by 
reservoir capacitor C8 producing a 
d.c. supply voltage of 20 volts. 
Resistor  R8  limits  the  current 

through 1.e.d. DI which functions as 
a PO WER ON indicator and is located 
on the control panel. 

starts here 

AMPLIFIER BOARD 
The layout of the components on 

the stripboard (24 strips )( 37 holes x 
0-1 inch matrix) is shown in Fig. 3. 
All flying leads are soldered on the 
board topside via Veropins. 
Start by drilling the four fixing 

holes and cut the strips where shown. 
Next fit and solder the Veropins and 
link wires into position. After locat-
ing and soldering the i.c. socket into 
position, the rest of the components 
can then be soldered in place, starting 
with the smallest components first. 
Glue the heatsink to the i.c. using 

"Araldite" and mark the position of 
pin 1 on the sink for future reference, 
and then leave to one side to set. All 
lead-out wires are to be connected 
when the board is in position. The 
next stage recommended is to pre-
pare the deck baseboard. 

DECK BASEBOARD 
The baseboard was made from 8mm 

thick plywood. A scaled template for 
this is shown in Fig. 4. The cut-out 

A A 
0 co 

BASE PLYWOOD (8 THICK) 

Bi57-
 SLOT FOR TRANSIT 

SCREW 

Bo  
HOLE SIZES 

A= 8 DIA. 
B= 6 DIA. 
C.= 5 DIA. ALL DIMENSIONS IN mm 

B0 

B0  

SLOT FOR TRANSIT 
SCREW 

 A A et. 

0  23 4 5 6 7 8 910  12  10  16  18 20  22  24 
CENT METRES 

Fig. 4. Scaled template for the cut-out in the deck baseboard 
chassis mounted transformer. Viewed from underside. 

was made using a Stanley trimming 
knife fitted with a type 12'75B saw 
blade. If using a deck other than the 
BSRP207, a different cut-out contour 
will need to be originated. 
Simply drill a hole to clear the 

blade and saw around the line finish-
ing off with a woodfile and sandpaper. 
Next drill all holes, cut the three slots 
with a small chisel and fit the two 

33 

30 

25 

20 

15 

10 

5 

26  28  30  32  34  36  38  40  42 43 

to suit the BSRP207 and 

wooden  blocks  that  support  the 
control panel. Now press into place 
the deck "spring cups", and check 
that the deck sits in these correctly. 

SECURING TRANSFORMER 
With the deck fitted to the base-

board unscrew the transit screws to 
tighten the deck against the base. 

The fully wired prototype with deck baseboard raised to show component assembly on 
underside. 

Lower left: Close up 
view of the prototype 
component board. 
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Shows the fully wired up component 
board and control panel. You can also see 
the  headphone  socket  and  speaker 
terminal block. 

Then position the transformer so that 
its fixing bolts (when fitted) will be 
hidden by the turntable. Remove the 
turntable by easing out the spring 
clip attached to the centre spindle 
and lift off. Drill 4BA clearance holes, 
secure the transformer and replace 
the turntable. 
The deck support spring nearest 

the transformer may have to be 
stretched a little to compensate for 
the extra weight, thereby keeping the 
deck level. The baseboard is now 
ready for covering or painting as 
required. 

The mains and motor wiring of the 
prototype unit. The pick-up tag strip can 
be seen lower right. 

ALL DIMENSIONS IN min 

6k —IS  1+1 
cpB 

FACIA PANEL 
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Fig. 5. Drilling and mounting details for the control and facia panels. 

Before proceeding to the wiring 
stage the control and facia panels are 
cut and drilled as shown in Fig. 5. 

WIRING UP 
The complete wiring-up details are 

shown in Fig. 6. Unscrew the transit 
screws and support the upturned 
baseboard with two wooden bearers. 
Locate the mains wire that goes from 
the microswitch to the motor (lead 
"X"). Cut this wire and insert the 
single terminal block into position. 
Now fit the mains and speaker ter-
minal blocks in place followed by the 
two fuseholders. 
Fix the three potentiometers to 

the control panel and then screw this 
assembly into the small wooden sup-
ports.  Fix the bezelled I.e.d. and 
headphone socket to the facia panel 
feeding the led. wires through the 
baseboard. 

The amplifier board can next be 
screwed down to the baseboard on 
spacers.  Small lengths  (5mm)  of 
plastic sleeving make suitable spacers. 

In the prototype there were two 
additional  (white)  leads from the 
motor. These are not required and 
should be adequately insulated after 
cutting back close to the fitted motor 
wiring clamp. Wiring between pick-up 
and 5-way tag-strip is carried out by 
the deck manufacturers. 

With reference to Fig. 6, carry out 
the wiring up, keeping all leads as 
short as possible. Note that the con-
tact numbers for SKI are printed on 
the socket body. Use screened lead 
where appropriate. 

INITIAL TESTING 
The first test is to make sure the 

deck functions correctly. Insert the 
mains fuse FS2 leaving FS1 out for 
the moment. 
Now with the deck and baseboard 

supported by the wooden bearers, 
release the transit screws and switch 
on. Put a record on and check that 
the deck works satisfactorily. 
Next test the power supply. Lock 

the arm and tighten the transit screws 
and turn the deck upside down. In 
this position the motor must be dis-
connected from the supply otherwise 
its bearings may be damaged. Un-
screw the motor lead from the single 
terminal block and insulate it with 
tape. At this stage do not have the 
i.c. in its socket. Insert FS1 and 
switch on. Measure the voltage at pin 
14 of the Lc. socket, this should read 
20 volts or be close to this. Check also 
that D1 lights up. 
Once  this  has  been  confirmed, 

switch off and insert the i.c. in its 
socket making sure it is the correct 
way round, otherwise it will certainly 
be destroyed. Turn both volume con-
trols fully down and without speakers 
or headphone connected, switch on 
and measure the voltage at pins 2 
and 13. Both should read 10 volts (or 
half the measured pin 14 voltage). 
If any of these tests fail, thoroughly 
check all the wiring around each 
stage to locate the fault before pro-
ceeding. 

FINAL TESTING 
Assuming all voltages are correct, 

solder a short length of cable to each 
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Fig. 6. Complete wiring details on the 
underside of the assembled deck base-
board. It is important to use screened 
cable where indicated. 

speaker  and  connect  up  to  the 
speaker terminal block. With both 
volume controls fully down and the 
deck still upside down, switch on. A 
faint hiss should be heard in both 
speakers, move each volume control 
about a quarter of a turn, hold a 
screwdriver by the blade and touch 
each amplifier input at the small tag 
strip on the deck. A loud buzz should 
be heard. Leave the unit switched on 
for a while and check that the heat-
sink stays cool. 
Once satisfied switch off and re-

connect the motor lead and set the 

T1 SECONDARY 

GREEN LI YELLOW THIS TAG SCREWED TO CHASSIS 
_ 

TSK-2 SKID2 
deck up to play a record. Make sure 
both channels give equal volume with-
out distortion and that the tone con-
trol  functions  satisfactorily:  anti-
clockwise for cut, clockwise for boost, 
from centre position. Carry out the 
same  check  with  the headphones 
connected. 
Once again if problems arise check 

all wiring for possible mistakes and 
bad joints. If mains hum is present 
check that there is a good earth to 
the deck, and the two screened cables 
to the board. Only one of the screens 
should go to the board earth pin. 

COMPONENT - .1V5 BOARD 

FROM RPHI (PICK-UP) 

VR102 

If the unit so far built gives satis-
factory performance, the case and 
speaker enclosures may now be pre-

THE CASE 
Plywood was chosen for making 

the cabinet, the main structure being 
amm thick with the base and lid 
5mm thick. For details see Fig. 7. 
The cabinet was first made as a 

complete box all joints being glued 
and pinned. Then using  a wood-
workers marking gauge set to the 
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Stereo Recoro a er 
Fig. 7. Case and speaker enclosure con-
struction details of the prototype. See text for 
construction technique of the case. The 
battens in the case require careful positioning 
to allow sufficient clearance for the mechanics 
on the deck underside, and may be other than 
that shown for different decks. The lid may 
need to be made deeper for other decks to 
allow the lid to be closed whilst a record is 
playing. 
The battens in the speaker enclosures 

should be positioned so that the baffle board 
and rear panel are flush with the box edges. 
The cut-out in the baffle board should be 
made to suit the speaker chosen. The speaker 
cloth is stapled to the front edges which are 
later masked with 5mm silvered plastic angle. 

CUTTING LIST 
Case (Plywood) 
Deck Baseboard  410 x 310 x 8 
Top/Bottom panels  426 x 326 x 5 (2 off) 
Front and Rear panels 

Upper  426 x 45 x 8 (2 off) 
Lower  426 x 85 x 8 (2 off) 

Sides  Upper  310 x 45 x 8 (2 off) 
Lower  310 x 85 x 8 (2 off) 

Battens (Softwood)  310 x 15 x 15 (2 off) 
380 x 15 x 15 (2 off) 

Speaker Enclosures (Chipboard) 
Baffle Board  246 x 146 x 13 
Sides  246 x 130 x 13 
Top/Bottom  172 x 130 x 13 (2 off) 
Rear Panel (Hardboard)  246 x 146 x 3 
Battens (Softwood)  226 x 10 x 10 (4 off) 

146 x 10 x 10 (4 off) 
Quantities for one enclosure only. All dimen-
sions in mm. 
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correct lid depth mark around the 
box and cut with a small tenon saw. 
This method ensures the lid fits the 
base perfectly. 

Next glue and pin the baseboard 
supporting battens and cut the slots 
at the rear of the cabinet to accom-
modate the mains and headphone 
cables.  Drill  15mm holes for the 
speaker  sockets  and  temporarily 
screw them into place. 

The hinges and catches are fitted 
with 9mm No. 6 round head screws. 
Drill the two holes and fit the carry-
ing handle which comes complete 
with fixing nuts and bolts. These bolts 
need to be cut flush with the nuts to 
allow the deck baseboard to slot into 
place. 

All these items must be removed 
before the final finish is applied to 
the cabinet. 

Finally,  the self-adhesive rubber 
feet are stuck into position on rear 
and underside. The rear feet are 
necessary to protect the hinges and 
speaker sockets should the unit be 
put down whilst it is being carried 
around. 

SPEAKER CABINETS 
The speaker cabinets are made 

from 13mm chipboard the rear panel 
being  hardboard,  see Fig.  7 for 
details. 
The speaker cut-outs accept 8 x Sin 

elliptical  speakers  and  are made 
using the same technique as des-
cribed for the deck baseboard. All 
joints are glued and pinned, the rear 
panel being pinned only, to allow 
access. Once the baffle has been fixed, 
countersink and fill-in all holes. 
Because some grille cloth is an 

open weave its a good idea to paint 
the front of the enclosure with a 
similar matt colour as the cloth. 
At this stage the outer finish can 

be applied to the cabinets; the proto-
type was given several coats of matt 
black paint. 
The grille cloth should be cut about 

25mm or so larger than the front of 
the enclosure, then stretched across 
and temporarily held down at the 
edges with drawing pins. The cloth 
can be permanently fixed down using 
a small staple gun. To mask the 
staples and edges of the cloth a 
length of right angled metallised self-

adhesive edging was fitted all round, 
mitreing the corners to give a neat 
appearance. 

The speaker is fixed into place with 
4 X 15mm long No. 8 round head wood 
screws. Solder the speaker leads on, 
and fit a cable staple to prevent any 
stress being applied to the speaker 
terminals. Cut a small slot at the 
bottom of the rear panel to allow the 
cable to come through, and secure 
the panel with short panel pins. 

The enclosures may now be com-
pleted by fitting self-adhesive rubber 
feet. 

FINISHING OFF 
Prior to cleaning and lettering, the 

facia panel is removed by unsoldering 
the panel indicator wires and remov-
ing the headphone fixing nut and 
washer. Once off it can be rubbed 
down lightly with steel wool to give 
a brushed aluminium  effect, then 
thoroughly washed with hot soapy 
water before lettering. 

"Magic letters" sold by W. H. 
Smith were used on the prototype. 

They  are simply 
rubbed down onto 
t h e  aluminium, 
then  the  whole 
panel sprayed with 
clear lacquer for 
protection. 
Finally, the deck 

baseboard  is 
secured down with 
chrome  finished 
screws and cups. 1:1 

JACK PLUG 8& BY DOUG BAKER 

TIME MARCHES 
ON  LADS 
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by 
T R. de Vaux-Balbirnie 

THIS circuit has been designed to 
I give an audible warning when a 
car engine reaches a predetermined 
temperature.  It was originally in-
tended for use as an overheating 
alarm when towing a caravan but has 
proven equally useful in a number of 
other situations where overheating 
could occur. Trips at high speed, 
touring in hot countries and high 
altitude driving can also cause over-
heating in cars normally quite free 
from this problem. 
If warned in time, the driver may 

simply ease off a little or stop for a 
short while to allow the engine to 
cool. Without such warning, water 
will be lost and the situation can 
become more serious. 
Although most cars are fitted with 

a water temperature gauge, they do 
not give a positive signal in the event 
of overheating, so it is quite possible 
to miss the pointer creeping slowly 
into the red. An audible warning pro-
vides the answer; being high pitched 
rather than loud, it easily "carries" 
above engine noise. 

The driver must always check that 
there is no actual reason for over-
heating such as a blocked radiator, 
leak or broken pump. This project 
has not been designed to cover-up 
poor maintenance! 

POSITIVE OR NEGATIVE 
EARTH 
The circuit is suitable for both 

positive and negative earth cars with-
out modification. 
The overheating alert is simple to 

construct, being designed around two 
cheap and readily available integrated 
circuits, ICI, a 741 Operational Ampli-
fier and IC2, a 555 Timer. An engine-
mounted thermistor RTH1, "senses" 
the temperature. 
The circuit is connected to the car's 

electrical system such that it will only 
operate with the ignition switched 
on so there is no drain from the 
battery when the car is at rest. 
Sounding or not, the current require-
ment is very low, around 5mA. 

CIRCUIT DESCRIPTION 
The circuit works in the following 

way (see Fig. 1). As the temperature 
of the engine rises, the resistance of 
the RTH1 falls. This component, to-
gether with R1, from a potential divi-
der across the supply resulting in a 
voltage appearing at Pin 2 of the op. 
amp IC!. This voltage will therefore 
fall as the temperature rises. VR1 
forms a second potential divider which 
gives a reference voltage at Pin 3 of 
the ICI, this voltage dependant upon 
the setting of VRI. When the voltage 
at Pin 2 falls below that at Pin 3, ICI 
switches 'on' and the supply voltage 
appears at the output, Pin 6. This 
enables 1C2, the 555 timer, wired as 
an astable multivibrator, which results 
in an audible tone from the loud-

speaker LSI. The temperature at 
which this happens is preset by suit-
able adjustment of VR1. The fre-
quency of the alarm note is deter-
mined by the setting of VR2 and this 
may be adjusted for best effect at the 
end. 
If the thermistor is not as specified, 

that is with a room temperature 
(20°C) resistance of about 1MO and 
about 501(11 at 100°C, then R1 may 
need changing and the value should 
be approximately the thermistor re-
sistance at 100°C. 
Slight variations in battery voltage 

will occur but these have no effect 
on the operation of the circuit. Rapid 
fluctuations from the charging circuit 
may result in a "warbling" note from 
the loudspeaker but this is of no con-
sequence. 

CIRCUIT BOARD 
The circuit panel is built on a small 

piece of 0.1 inch matrix stripboard, 
12 strips by 31 holes (see Fig. 2). In 
the prototype, the i.c.s. were soldered 
direct to the panel. This is acceptable 
where the constructor has confidence 
in the quality and speed of his solder-
ing, but if there is some doubt 8 pin 
d.i.l. sockets should be used. Note that 
ICI is upside down with respect to 
IC2. This made for simpler construc-
tion in the prototype. 
There are several places where the 

copper strips have to be cut and it 
is important not to miss the track 
breaks between the pins of the i.c.s. 
The best tool to use is a proper strip-
board cutter but a small hand held 
twist drill makes a good substitute. 
Several wire links are required and 
these should be on the component 
side of the panel as shown. 
Add the resistors, capacitors and 

potentiometers and finally wire the 
loudspeaker in with two flexible wires 
approximately 100mm long. 

Fig. 1. Circuit diagram of the Car Overheating Alarm. 
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BENCH TESTING 
When the circuit is complete and 

has been checked visually, it may 
be tested using a 9 volt battery. To 
do this, VR1 should be set fully anti-
clockwise and VR2 to approximately 
the mid-position. The thermistor and 
a 9V battery should then be tem-
porarily connected. A note may be 
heard from the loudspeaker, and if 
not, VR2 should be adjusted to the 
position where a shrill note is emit-
ted. VR1 is then backed off to the 
point where the note is just silenced. 
If the thermistor is now warmed 

slightly by holding it between the 
fingers or dipping the end in warm 
water, the tone should be heard once 
again. When the temperature falls it 
should switch off. These tests will 
confirm that all is well with the cir-

ILS1 
OV RIHI 
+12V 

Fig. 2. Layout of 
components on the 
stripboard and pos-
itions of track 
breaks  on  the 
underside view. 
Note that the ther-
mistor is connected 
remotely across 
RTH1 and OV wires. 

View inside case 
showing the board 
assembly and 
speaker positions. 

cuit and the panel may now be built 
into a suitable box. 

CASE 
Although a tobacco tin was used 

for the prototype, care must be taken 
when using a metal box to prevent 
short circuits. However, any suitably 
sized case of any material can be 
used. 
A series of small holes, drilled in 

the base, form a "grill" for the loud-
speaker which may then be secured 
in place using epoxy resin adhesive 
applied thinly around the rim. A hole 
should be  drilled for a grommet 
through which the connections to the 
circuit board will pass. A 3-way ter-
minal block should be secured to the 
underside for these wires (see Fig. 3). 

COMPONENTS 

Resistors  See 
R1  47kf2 
R2 22kLI 
All W carbon ±5%  Tal V 

Capacitors  page 95 
Cl, 2 0.01µF polyester (2 off) 
C3  0.1µF polyester 

Sho 

Semiconductors 
IC1  741 operational amplifier 
IC2  555 timer 

Miscellaneous 
RTH1  GL16 bead thermistor, 

negative tempetature co-
efficient, 1NACI @ 20°C and 
501d1 @ 100°C 

VR1, 2 100k miniature horizontal 
preset (2 off) 

LS1  70-800 minature speaker, 
57mm dia. 

0-1 inch matrix stripboard, 12 
strips by 31 holes; case to suit ; 
3 way 5A terminal block; 2 way 5A 
terminal block; 8 pin d.i.l. i.c. 
holder (2 off); grommet; 7/0.2 
connecting wire; thin  copper 
sheet  approx  20  x  60mm; 
epoxy resin adhesive; automotive 
type spade connectors; mounting 
hardware; 8BA screws, nuts and 
insulating  stand-offs  (2 off); 
p.t.f.e.  sleeving for thermistor 
leads (approx 100mm) 

Approx cost 7 excluding 
Guidance only LI/ case 

Two holes should be drilled very 
carefully in the circuit board and cor-
responding holes drilled in the case. 
These are to secure the panel using 
short stand-off insulators and 8BA 
nuts and screws. The three wires 
from  the circuit board should be 
passed through the grommet and con-
nected to the terminal block and 
labelled +12V, OV and "RTH1" as 
shown in Fig. 3. 

THERMISTOR 
Next, the thermistor unit should be 

prepared. Thermistors are extremely 
delicate components and could not 
possibly be used in an unprotected 
state. Although some form of protec-
tion is essential, heat must readily 
pass to the thermistor. 
The method shown in Fig. 4 proved 

effective in the prototype. A piece of 
thin copper sheet was cut and bent 
into the form of a "P" clip, the cavity 
for the thermistor was formed by roll-
ing the sheet around a thick nail. The 
thermistor leads must then be sleeved 
with p.t.f.e. insulation and the ther-
mistor encapsulated in epoxy resin 
adhesive in the cavity. A 2-way ter-
minal block should be glued on top 
of the clip and the thermistor con-
nections made to it. 
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SPEAKER 3—WAY TERMINAL BLOCK 

Fig. 3. Underside view of case showing 
speaker "grill" and terminal block. 

The prototype thermistor assembly 
unit was secured to the engine using 
epoxy resin adhesive. A flat, horizon-
tal surface is ideal and very thorough 
cleaning of the contact area is essen-
tial and slight roughening of the sur-
faces helps. 
The clip must make good contact 

with the engine for efficient transfer 
of heat and it must be situated away 
from direct sources of heat like the 
exhaust manifold and also away from 
cool,  moving air. It may  require 
several experiments to find the best 
position. (A clip attached with adhe-
sive may be removed by careful use of 
a penknife blade.) Obstinate cases 
will demand a thermistor unit which is 
"boxed in" over the top surface with 
fibreglass insulation. It is also neces-
sary to keep the thermistor unit dry. 

INSTALLATION 
With the thermistor in position, 

temporarily at least, two lengths of 
stranded wire should be run from it 
to the main unit inside the car. For 
the time being, the main unit should 
be placed in a temporary position so 
that a passenger can adjust VR1 and 
VR2 whilst driving along. The positive 
(+12V) connection on the main unit 
should be taken to a fuse which is 
"live"  only when the ignition  is 
switched on. For cars having a posi-
tive earth system this will be the 
negative (OV) connection. 
A 12V test lamp with one side to 

chassis will locate a suitable fuse. 
Ensure that the light goes "off" when 
the fuse is removed thus confirming 
that the correct side of the fuse is 
being used. The negative connection 
on the unit should be run to an 
"earth" point (the positive connection 

2-WAY TERMINAL BLOCK 

25rnm 

COPPER •P' CLIP 

EPDXY RESIN 
ENCAPSULATION 

‘ P.T.F. E. SLEEVED 
THERMISTOR LEADS 

Fig. 4. Thermistor mounting assembly. 

on positive earth cars). The leads from 
the thermistor unit will be connected 
across RTH1 and the negative (OV) 
connection regardless of the polarity 
of the cars electrical system. 

IN-CAR TESTING 
To test the circuit, the ignition 

should be switched on and VR1 set 
fully anticlockwise. A tone should be 
heard and VR2 adjusted as necessary 
to give a high-pitched whistle. VR1 
should now be adjusted clockwise to 
silence the alarm and the car driven 
to bring the engine up to full opera-
ting temperature.. VR1 should be ad-
vanced at intervals to keep the alarm 
just "off". 
If the sound has a tendency to cut 

out when the engine is revved up 
this is usually cured by raising the 
pitch of the note by means of VR2. 
If the operation of the circuit is 
erratic and seems to depend on the 
speed of the car rather than the 
temperature this indicates that the 
siting of the thermistor unit is not 
good enough and more attention must 
be given to prevent the unit from 
being cooled by the car slipstream. 
The final settings for VR1 and VR2 

can only be found after a proper trial 
run. VR1 should then be adjusted so 
that the tone is just "off". Remember, 
DO NOT attempt to adjust VR1 and 
VR2 whilst driving along. Get a pas-
senger to assist you. 

C OUNTERBy tylgLLIGENCE 
Electroneer 
Here we are again at the start of a new 

year and with our eternal optimism 
expecting it to be better than the last. I go 
along with that sentiment, as Robert 
Louis Stevenson said, "It is better to 
travel hopefully than to arrive", and 
although he was talking about a journey, I 
don't see why it should not equally apply 
to time. 
I would like to thank all those kind 

readers who wrote to me suggesting a 
word for an Electronic Engineer. The con-
sensus seems to be "Electroneer" but 
while it seems a logical conclusion, to my 
rather whimsical way of viewing things it 
conjures up a vision of a man with ears 
made of electronsl—They probably are 
anyway. 
I do agree it is difficult to think of 

something that rolls off the tongue and I 
haven't come up with anything better. 
Here are some of the suggested words: 
From Mrs. Doreen Tomlin of Bracknell, 

Berks., "Dynamician", Mr. Stephen J. 
Parker of Glossop, Derbyshire, "Elec-
tronist", Mr. W. C. Hobson of Humberside 
and Mr. Albert H. Scott of Jersey, "Elec-
troneer". 

Anxious to Please 
"He who pays the Piper calls the tune", 

and never has that been so true as today. 
I think the day of the vast Electronic store, 

run by a Tycoon who changes his Rolls 
everytime the ashtrays are full, is dis-
appearing, and this has been replaced by 
a larger number of smaller outfits. 
From the customers point of view this 

may be a step in the right direction. In 
case of complaints it is easier to get to 
the man at the top and be certain of 
getting some speedy action. 
Most of us are enthusiasts and anxious 

to please, but we would ask that you help 
us to help you, by being clear in your 
requests. Remember that unless you are 
ordering a specific item from a catalogue, 
where it has an identifying number, there 
are ceitain data we must know, such as 
voltage, current, wattage, capacity, induc-
tance, impedance, according to what the 
item is you are ordering. 
You may also required the item not to 

exceed a certain physical size. If that is the 
case, please tell us. Only today I had a 
letter from a customer asking me to send 
him a mains transformer, without telling 
me what output current he required, an 
electrolytic capacitor, without stating the 
voltage, and would I also send him two 
general purpose transistors with a medium 
gain. It must also be said that when a 
customer sends in a long list of miscel-
laneous items which he wants us to work 
out and price, there is always the sneaking 
suspicion that he is giving us half an 
hours work, when we are already over-

loaded, in order to save himself the cost 
of a catalogue. 

Match This 
My last little grumble, is an error of 

which I am sure the true electronic con-
structor is not guilty. It is the chap who 
walks in with some odd part of a foreign 
set, which is broken and asks us if we 
have one like it. It is almost like going 
into an ironmongers when you want some 
spare part for your car. Having said that, 
I must redress the balance by saying (and 
I know all my colleagues would agree with 
me) that our customers are among the 
very best and always appreciative of any 
help we are able to give them. 

In Brief 
Citizen Band Radio is officially with us, 

and although I haven't dabbled in it yet, I 
think it will do much good, pa.ticularly in 
bringing companionship and comfort to 
the old, the sick and the lonely, and more 
important still, help if they are in trouble. 
I was very sorry to have missed the 

Breadboard Exhibition this year, but I don't 
think I was entirely to blame. I expected to 
see some publicity for it a few weeks 
before it was  scheduled,  but none 
appeared. 
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By Dave Barrington 
Circuit Board Holder 
We are always on the look out for any 

"gadgets" or items that help to make the 
task of construction that much easier. 
In this respect, we have already drawn 

readers attention to the excellent Mini-
bench work holder with flexible arms 
from Absonglen. This is now joined by 
another form of circuit board holder 
manufactured by Carlton Nichol. 
Two models are available. The CNC6, 

which is probably more suited to our kind 
of work, and the CNC9, able to accept 
Euroboard size boards. Both are con-
structed in aluminium and plated steel 
and allow rotation  of circuit boards 
through 360 degrees, with locking in any 
position. 
The CNC6 will take boards up to 

254mm x 178mm (10 x 7in). The boards 
are held by spring loaded "jaws" and 
width adjustment is by lockable metal 
rods. The CNC9 will take boards up to 
203mm x 203mm (8in x 8in) and are held 
in position by sliding Vee clamps. 
An anti-static foam pad is also available 

as an optional extra to allow the insertion 
of a number of components before rotating 
the p.c.b. for soldering. The pad, which is 
on a backing plate, clips onto the rotating 
arms of the board holder. 
The CNC6 costs £13•80 and the CNC9 

£15.95. Whilst the anti-static foam pad 

The CNC6 Circuit board 
holder from Carlton Nichol 

costs £9.20. For more details contact 
Carlton Nichol & Co. Ltd., Dept EE, 
Goldkey  Industrial  Estate,  Kelvedon, 
Essex. 

Microboard 
We are sure that no one doubts the 

versatility of stripboard, but there are 
times when another form of component 
mounting board would be most welcome. 
This is particularly evident when dealing 
with multi-pin i.c. devices. 
Recognising this possible gap, Vero 

Electronics have taken a leaf out of the 
industrial market and decided to launch 
their first Euroboard size Microboard onto 
the retail and amateur constructor markets. 
Made from s.r.b.p. material, the Micro-

boards  are  available  in two  sizes, 
160mm x 100mm and 160mm x 233mm; 
priced £3•47 and £5•47 respectively. The 
boards are also compatible with indirect 
connectors and international card frame 
systems. 

Vero 
Microboard 

It is claimed that the boards will accept 
any integrated circuit package, and allow 
high component packing density. On the 
component side, each board is printed 
with an "island" pattern for ease of wiring 
and is suitable for both solder and wire 
wrap applications. 
According to Mike Humphrey, Vero's 

Retail Sales Manager, "the development 
of a board specifically for the hobby 
market is an important step for the com-
pany. More and more, industry has been 
moving towel ds the use of Eurocard sized 
microboards." 
"For the hobbyist, the availability of this 

microboard pattern in Eurocard format 
increases still further access to our wide 
range of industrial quality products." 
The Microboards are available from 

Vero's usual retail outlets, or direct from 
Vero Electronics Ltd., Dept EE, Industrial 
Estate, Chandler's Ford, Hants, SO5 3ZR. 

CONSTRUCTIONAL PROJECTS 

Stereo Record Player 
The record deck chosen for the Stereo 

Record Player is the BSR P207 with a 
SC12H  ceramic  cartridge.  This  was 
selected because of its high output, 
typically 1V peak-to-peak in the authors 
model. 
The system has been designed around 

this cartridge and to obtain similar per-
formance readers are advised to keep to 
the components specified. To date, the 
only source we have been able to locate 
for the deck and cartridge is from Radio 

Components Specialists. We understand 
that some local hi fi shops may be able 
to help. 
The stereo jack socket for the head-

phone input is a multi-contact type, with 
internal switch, and may be difficult to 
locate. The one used in our unit was 
obtained from a Tandy store and is listed 
as order number 274-277. 
Practically any general purpose 8 ohm 

speakers will suffice for the enclosures. 
The cut-out for the speaker used will have 
to be tailored to suit. Of course, one of 
the better quality speaker kits and ready-
made enclosures, from such advertisers 
as RT-VC and B.K. Electronics would 
enhance the final result. 
For those constructing their own en-

closures, the speaker grille cloth may be 
obtained from Home Radio. The plastic 
angled edging for the cabinet should be 
available from the local hardware or DIY 
shop. 

Cine Interval Timer & Frame Counter 
Only a couple of items need further 

comment when purchasing components 
for the Cine Interval Timer and Frame 
Counter. 
The prototype unit uses 500mA general 

purpose plastic encapsulated transistors. 
However, we feel the BFY50's would be 
better suited here. 
The designation "E" in the type number 

for the integrated circuits refers to a 
"buffered" output and this type should be 
used. It is quite possible that other equiva-
lent i.c.s will work in this circuit, but we 
have not tested them in the prototype and 
cannot vouch that they will work. 
Provision for a relay option has been 

included for a remote single-frame opera-
tion. Almost any 9V relay with a coil 
resistance from approximately 185 ohms 
and a set of normal open contacts will be 
suitable. The author used a 9V 410ohm 
type. 

Medium Wave Radio 
The coils called for in the Medium Wave 

Radio are Denco types and these are 
available direct from Denco Ltd, Dept EE, 
355 Old Road, Clacton-on-Sea, Essex 
C015 3RH, 
The Jackson 00 gang 208/176p F tuning 

capacitor is available from Home Radio 
for the sum of £4•40 plus VAT. They also 
supply suitable trimmer capacitors and 
the MT31 A/3 or the MT31 A/12 can be 
used. 
We understand that Watford Electronics 

are able to supply all the Denco coils, 
compression trimmers and the Jackson 
tuning capacitor. 

Automatic Garage Door 
The final article for the Automatic 

Garage Door deals with the mechanical 
arrangements and setting-up. 
The motor used in the designer's set-up 

was a Fracmo type, currently stocked by 
Service Trading Co, (Dept EE, 57, Bridg-
man Road, Chiswick, London W4 5BB), 
with an outpu-. shaft running at approxi-
mately 56 r.p.m. and a more than adequate 
torque of 50Ibs/in. We have been informed 
that they have only a limited supply, but 
are able to supply a near equivalent type 
in their Parvalux range with 42 or 30 r.p.m. 
at 50Ibs/in. torque. 
Most of the hardware for the door gear 

should be available from local builders 
merchants or hardware stores. 
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E E TEACH ••• IN a 2 
PART 5 
BY O.N. BISHOP 

BASIC ELECTRONIC THEORY 
WITH EXPERIMENTS 

BIPOLAR TRANSISTORS 

W HEN people speak of "a transistor", 
the bipolar junction transistor is 

the sort they usually mean. This is the 
kind which is used in most circuits, except 
in integrated circuits where the mosFE-r is 
the dominant type. 
It is easy to understand how f.e.t.s work, 

which is why we began this course by 
studying them.  Bipolar transistors are 
harder to understand, but they are much 
easier to manufacture, so they have been 
the most widely used type until recently. 

BASE 

BASE 

COLLECTOR 

EMITTER 

EMITTER 

COLLECTOR 

npn 

PflP 

Fig. 5.1. Circuit symbols for the two types 
of bipolar transistors. 

REVERSE -BIASED 
JUNCTION 

WIDE DEPLETION 
)— REGION PREVENTS 
FLOW OF CURRENT  0  

CURRENT 

4 7, 

.C."-••• 

Field effect transistors belong to the 
group of transistors known as unipolar 
transistors. This name means that only one 
kind of charge carrier occurs in it. We have 
n-channel f.e.t.s in which charge is carried 
by electrons. In p-channel f.e.t.s charge is 
carried by holes. 
Bipolar transistors use both holes and 

electrons in the same transistor. The action 
of a f.e.t. depends on the effect of an 
electrical  field.  The  bipolar  junction 
transistor depends on the action of a 

BASE WIRE 

COLLECTOR WIRE 

COLLECTOR 
In-TYPE) 

COLLECTOR-BASE 
JUNCTION 

BASE (p-TYPE) 
BA SE-EMITTER 
JUNCTION 

EMITTER (n -TYPE ) 

. EMITTER WIRE 

Fig. 5.2. Structure of an npn transistor 
(diagrammatic and not to scale). 

Fig. 5.3. The actions of the 
transistor junctions when (a) 
collector is positive of its 
emitter, (b) when the base is 
slightly  positive  of  the 
emitter. 

REVERSE - BIASED 
JUNCTION 

FORWARD-BIASED 
JUNCTION 

0..9// 

pn-junction. The pn-junction was described 
in Part 3. 
From now on we will use the word 

"transistor" to mean "bipolar junction 
transistor", so saving a lot of space. You 
will already have noticed the symbol for 
the transistor appearing in circuit diagrams 
on the pages of this magazine. You may 
have noticed that there are two types, npn 
and pnp, see Fig. 5.1. 
Transistors can be made from silicon or 

germanium, though the silicon ones are far 
more popular today. 
A transistor is a three-layered device. An 

npn silicon transistor consists of a layer of 
p-type silicon sandwiched between two 
layers of n-type silicon. The layers are 
named as shown in Fig. 5.2. 

HO W AN NPN TRANSISTOR 
WORKS 
The transistor has two pn-junctions. If 

the transistor is connected as in Fig. 5.3a, 
the collector-base (c/b) junction is reverse-
biased, so we would expect that it is 
impossible for a current to flow from 
collector to base and on to the emitter. If 
we apply a slight positive potential to the 
base,  the  base-emitter  junction  (b/e) 
becomes forward-biased (Fig. 5.3b). If the 
potential is greater than the forward 
voltage drop (0.6V), a current flows from 
base to emitter. 
Let us look at this current more closely, 

for it is the b/e junction which is the 
important one. In Fig. 5.4 we see that the 
current consists of: 

(I) electrons flowing out of the base, 
creating ... 

(2) holes which flow to the be junc-
tion, where they are filled by . . . 

(3) electrons arriving from the external 
circuit and flowing through the 
emitter to the b/e junction. 

Now we can see the reason for the 
calling them bipolar transistors. 
The second important point is that the 

base layer is exceedingly thin (much 
thinner than shown in the diagrams. As 
electrons flow through the emitter to the 
base they come very close to the collector. 
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EXPERIMENT 5.1   

STRIP A 

DI 
TIL209  as• 

1:1 E15-B8 1 
6V  1 

1 

Fig. 5.5. Circuit for demonstrating a light 
operated transistor switch. 
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Fig. 5.6. Layout and interwiring for the 
circuit of Fig. 5.5. 

The po tential of the collector region is 
more str ongly positive than that of the base. 
It attrac ts electrons so strongly that they 
are pulle d across the depletion region at the 
c/b junc tion, in spite of the fact that it is 
reverse- biased. 

ELECTRON-HOLE 
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POSITIVE 

Cm. 
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Fig. 5.4. The happenings in the base 
region of a transistor. 

Only about I per cent of the electrons 
are used to combine with holes in the base. 
The remaining 99 per cent pass into the 
collector and then flow out of the transistor. 
In other words, the collector current (JO is 
around 99 times greater than the base 
current (/B) 
It. depends on /. bringing electrons to 

the base layer, so /c flows only when In 
is flowing. By turning the small IR on or 
off we can control the much larger I,. The 
transistor can be used as a switch. 
Secondly, by varying the amount of the 

small /B we can vary the amount of the 
large I. The transistor can be used as an 
amplifier. 
A pnp transistor works in a similar way 

except that polarities are reversed. 

EXPERIMENT 5.1 
A transistor snitch 

In Fig. 5.5, PCCI is a light-dependent 
resistor (I.d.r.). This is a piece of semi-
conducting material such as cadmium 
sulphide. When light falls on it, electrons 
in the atoms become excited and some 
escape from their orbits. They become 
charge carriers, allowing current to flow 
more easily through the material. The 
resistance of PCCI decreases when the 
amount of light falling on it is increased. 

Here, PCCI and VRI act as a potential 
divider. In the dark, the resistance of 
PCCI is high, so the potential at X (and 
at the base of TR1) is very low. In the 
light, the resistance of PCCI is reduced so 
the potential at X rises. We can adjust VR1 
so that the potential at X is just less than 
0.6V. This is just not enough to switch 
TR1 on. 
Set up the components on the Verobloc 

as shown in Fig. 5.6. Make sure that 
PCCI is not shaded. Turn VR1 until DI 
goes out; then turn VR I slowly back until 
DI just comes on again. The potential at 
X is now a little over 0.6V. Place your 
hand or a thick cloth over the 1.d.r. What 
happens to DI? TRI switches DI on or off 
according to the potential applied to its 
base. 

EXPERIMENT 5.2 
A current amplifier 

This experiment illustrates the action of 
the transistor as a current amplifier, see 
the circuit in Fig. 5.7. IR flows through the 
high-value resistor, R4. We use a meter to 
measure the corresponding I. 
The meter belonging to Minilab has a 

f.s.d. of 100µA. To let it measure larger 
currents we put a resistor in parallel with 
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EXPERIMENT 5.2 

BB  B7  86  B5 

STRIP A 

Fig. 5.7. The circuit for investigating the 
action of a current amplifier. 

Fig. 5.8. Layout and interwiring details for 
the circuit in Fig. 5.7. 
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it (R5 in Fig. 5.7). The majority of the 
current by-passes the meter. If the resistance 
of the coil of the meter is 4k  (as in the 
recommended meter), the p.d. across the 
coil is (4 x 10C)2) x (100 x 10 -' pA)--
0.4V, when the current is 100 A. 
When a 50D resistor has a p.d. of 0-4V 

put across it, the current through it is 
0.4V/500 -- 8 x 10 -'A = 8C4)0µA. So 
the current flowing through both meter and 
resistor is 8000 + 100 --= 8100pA. (To 
round it down to 8000pA is near enough.) 
This means that a reading of 100pA on 

the meter indicates a total current of 
8000pA. To measure the total current, take 
the scale reading and multiply it by 80. 
For those readers having a meter other 

than the 41(12 type, a suitable value needs 
to be derived for R5. 
To give approximately the same multipli-

cation factor as above, divide the internal 
resistance of your meter by 80. Choose the 
nearest preferred value to this. Next divide 
the meter internal resistance by the preferred 
value to give the required factor. 
For example, if the internal resistance is 

1100 ohms, dividing by 80 gives 13-75. 
Nearest preferred value is 15. Divide 1100 
by 15 to give the factor which here is 73-3. 
Thus all meter readings must be multiplied 
by 73.3 to give /c. 
In the experimental layout shown in 

Fig. 5.8 we use two 100D resistors in 
parallel to give the equivalent of 50D. 
Start with a 1MD resistor for R4. 
The base of TR1 is at 0.6V ( = forward 

voltage drop), so there is a p.d. of 5-4V 
across R4. We can calculate Ig as 5.4V/ 
(I x 104C1) = 5 -4pA. What is the collector 
current? Maybe it is too small to read. 

Try various resistor values for R4, calculate 
Is and measure I. To help you, Table 5.1 
has two sets of figures filled in, though 
yours may be different depending on the 
transistor used. 

Table 5.1: Results of Experiment 5.2 

R4 (ohms) 

1M 
470k 
270k 
220k 
150k 
100k 

/B/(11A) icl(pA) 

25  3500  140 

54  7700  143 

We work out the figures in the last 
column to tell us how many times /c is 
greater than /B. This is called the d.c. 
current gain of the transistor, symbol 4 E. 

/ • 
d.c. current gain, hpg = 

/B 

The d.c. current gain of the author's 
transistor was about 140. What is the gain 
of yours? 
Gain can be measured in another way 

which is slightly different. As /B is increased 
from 25µA to 54pA, I, increases from 
3500pA to 7700pA. Increasing /B by 29µA 
brings about an increase of 4200pA in It.. 
We calculate: 

change in le 
Small signal current gain, hi, - 

change in /B 

For the author's transistor, iire =-
4200/29 = 145. What was h1, for your 
transistor. 

Transistors of the same type may vary in 
gain. Transistors of different types vary 
even more widely (from 15 to 1000 or more), 
depending on their design. 

EXPERIMENT 5.3 
A simple audio amplifier 

In Fig. 5.9, 4. flows through R5. As I. 
varies, the p.d. across R5 varies in pro-
portion. Variations in 4, result in large 
variation of voltage at point X. 
A steady base current of 20pA flows 

through R4. This is the bias current. If hys 
is 100, h; is 2000pA. The potential across 
R5 is 15000 x 2000pA = 3000000pV 
3V. The potential at X is exactly midway 
between OV and 6V, allowing it to swing 
by equal amounts in either direction. 

The crystal microphone generates varying 
small voltages when energised by sound. 
This causes a varying potential to appear 
at capacitor C2 (more about capacitors 
next month). 

A small additional base current flows to 
or from C2. It varies in size and direction 
according to the waveform of sound 
received by the microphone. It adds to or 
subtracts varying amounts from the bias 
current. 

The resulting /B models the waveform of 
the original sound. Consequently, the 
changes of voltage at X also model the 
original sound, but the changes are large 
enough to power the loudspeaker, making 
it emit a sound loud enough to be heard. 
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EXPERIMENT 5.3 

A 

Fig. 5.9. A simple audio amplifier. 

Fig. 5.10. Layout and interwiring for the 
circuit in Fig. 5.9. 
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Set up the circuit on the Verobloc as in 
Fig. 5.10, but do not put in the capacitors 
yet. Use the meter to measure the voltage 
at X (location L15). If necessary change R4 
for a resistor of lower or higher value to 
make the voltage as close as possible to 3V, 
for if the voltage is too high or too low, it 
will not be able to swing equally in either 
direction and the resulting waveform will 
be distorted. 

Now insert the capacitors to couple the 
microphone, MIC1 and loudspeaker, LS1 
to the amplifier. Put your ear close to LS1 
and tap the microphone with a pencil. You 
should be able to hear the sound distinctly. 

To get a better effect, you can use a pair 
of long wires (ordinary lighting flex will do) 
and place the microphone in another room. 
Ask a friend to speak into the microphone 
while you listen at the loudspeaker. The 
amount of sound energy actually striking 
the microphone is not large so, even with 
a gain of 100, we would not expect a large 
output. A more powerful amplifier will be 
described later in the series. 

The amplification of this circuit depends 
entirely on the value of h1,, which varies a 
lot from transistor to transistor. If /71, is 
very high, k will be high, making the 
voltage at X swing far too close to OV, 
causing great distortion. A way around this 
is to connect the bias resistor between 
point X and point Y. Since X should 
normally be at 3V, we reduce R4 to half its 
normal value. Alter your circuit to bias the 
amplifier in this way. (Remove the 270k II 
resistor and place 150k LI between X and Y 
Ga to Lu.) 
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EXPERIMENT 5.4   

Fig. 5.11.  A stabilised 
audio amplifier. 

Fig. 5.12. The layout and 
interwiring for the circuit 
in Fig. 5.11. 
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EXPERIMENT 5.4 
A stabilised amplifier 

Fig. 5.11 shows another way of biasing 
the transistor. R4 and R5 form a potential 
divider, providing a fixed potential of 
1 -875V at the base of TR1. The emitter 
must therefore be at (1 -875 - 0-6)V= 
1.275V. The emitter current (4) through 
R7 must therefore be 1 -275V/5600 = 
0.0023A = 2300µA. 
Since /B is so small compared with /c we 

can say that le = I = 2300µA. This makes 
the voltage drop across R5 equal to 3.45V, 
which is much the same as in the previous 
amplifier. We could make it 3V by varying 
the ratio between R4 and R5. 
Note that we have calculated lc without 

using hrE . Gain does not depend on hFE  
in this circuit. It depends only on R4, R5 
and R7. Amplification is independent of 

variations between transistors, or the effects 
of changes of temperature which also affect 
hFE  considerably. 
Build this amplifier up on the Verobloc 

as shown in Fig. 5.12. Measure the voltages 
at the three terminals of TR1. 
This amplifier has a capacitor (C4) 

which was not present in the previous one. 
Remove C4; does the amplifier work now? 
Obviously C4 is very important. It is 

known as the by-pass capacitor. As the 
voltage from the microphone rises, base 
potential rises and lE is increased. Increas-
ing IB means increasing /c and I. If JE 
increases, this increases the p.d. across R7. 
The emitter potential rises. 
If a rise in base potential causes a rise in 

emitter potential, the two rises tend to 
cancel out. There is less increase in 14, 
than might be expected. The change in /c 
is correspondingly reduced, so little sound 
comes from the speaker. 

QUESTION TIME 
5.1. What do we mean by a bipolar 

transistor? 
5.2. What do we mean by a junc-

tion transistor? 
5.3. How would the circuit of Fig. 

5.5 act if you interchanged 
PCC1 with VR1? 

5.4. If a transistor is receiving base 
current of 30µ A and its d.c. 
current gain is 150, what is its 
collector current? 

5.5. hFE and h1, measure different 
things. What is the essential 
difference between them? 

5.6. Fig.  5.13  shows  a single 
stage amplifier. If the base 
potential is increased by 0-1V, 
what is the change in emitter 
potential? 

Fig. 5.13 

5.7. Can you think how the circuit 
above could be useful? (Hint: 
remember f.e.t.s?) 

5.8. A transistor in the circuit of 
Fig. 5.7 has IN, = 50. When 
I = 20µA, /c = 1 mA. If IE is 
increased to 24µA, what does 
/c become? 

5.9. Fig. 5.14 shows a circuit using 
transistors as switches. Wire 
X can be touched to points 
Y or Z. Can you work out what 
happens if X is touched to Y, 
to Z, to Y, to Z, and so on, 
alternately? (Hint: you could 
try setting it out on Minilab to 
see what it does.) 

Fig. 5.14 

5.10. What is the circuit in Fig. 5.13 
called? (Hint: see Part 4.) 

C4 prevents rapid changes of potential at 
the emitter. As emitter potential tries to 
rise or fall, a large amount of current is 
required to alter the charge on the capacitor, 
so the change of potential is much less than 
it might have been without the capacitor. 
To put it another way, C4 holds the emitter 
potential steady. The alternating potentials 
due to the audio signals are filtered out, or 
"by-passed" to the OV line. You could try 
the effect of using capacitors of other 
values for C4. 

To be continued 
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TI RCST-garopsomw 
IN NEW MonTHs ISSUE 

AND FULL  DETAILS  OF  TWO  USEFUL 

INSTRUMENTS  TAILOR-MADE  FOR  THIS 

BOARD 

• "' 
A logical way to keep tabs on people. For the 

larger family, or any residential premises with 

to:;S. multi occupants. 

CAMERA OR 
FLASHGUN TRIGGER 
Infra-red operated device. Invaluable for in-flight shots 

of insects or birds and the like. 

HOUSE REGISTER 
C B 

men/ Bonn RADIO    
A special feature including a survey of equipment on the U.K. 
market. 

GUITAR TUNER 
This handy self-contained unit reproduces 

the six notes of guitar strings. 
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MEDIUM 
WAVE 
RADIO 
WITH PRESET TUNING 
FOR THREE STATIONS 

BY F. G. RAYER 

T HIS unit provides pre-set tuning for 
I three stations, plus manual tuning 
of the M W band, and is for personal 
headphone  reception  when  used 
alone, or will feed an audio amplifier 
for loudspeaker listening. A simplified 
superhet circuit is employed, and this 
gives greater selectivity and sensi-
tivity than t.r.f. type circuits. Illumi-
nated 1.e.d.s indicate selection of pre-
set or manual tuning. 

TUNING ARRANGEMENTS 
Signals are picked up by the ferrite 

rod aerial. This has a coil Li which 
is tuned by the selected capacitor. 
Switch Sib  selects the required 

means of tuning the ferrite rod wind-
ing Li. With manual tuning, CI is in 
use. Position 2 of Sib selects the com-
bination C3 and C4. Position 3 selects 
CS and C6, while position 4 brings 
into use C7 and C8. 
Mounted over Li is a smaller coil 

L2. This is the base coupling winding 
for TR1, the mixer-oscillator. 
L3 is the oscillator coil. Associated 

with it are two smaller coils which 
couple L3 to the emitter and collector 
circuits of TR1, respectively. 
Switch  Slc selects  the required 

tuning capacitors for L3 as follows: 
manual tuning:  C12  (ganged with 
Cl); Position 2: C14, C15; Position 3: 
C16, C17; Position 4: C18, C19. Fine 
tuning or circuit alignment is pro-
vided by the trimmer capacitors con-
nected  across  each  main  tuning 
capacitor. 
The capacitor values used provide 

for normal M W coverage with manual 
tuning, and three pre-set stations: 
Radio 2 693kHz; Radio 3 1215kHz; 
and Radio 4 200kHz programmes. 
If Cl, C12 is left tuned to Radio 1, 

this allows instant selection of Radio 
1, 2, 3 or 4 at the turn of the switch 

Si. An 1.e.d. above the tuning control 
indicates manual tuning, with red, 
yellow and green 1.e.d.s for 2, 3 and 
4. These 1.e.d.s are selected by Sla. 

Other frequencies can be provided 
for as described later. 

I.F. AMPLIFIER 
The intermediate frequency (if.) 

amplifier uses the double-tuned trans-
former IFT1, and integrated circuit 
ICI. The latter incorporates amplifier, 
automatic volume control and detec-

COMPONENTS 
Resistors 
R1  680f1 
R2  1841 
R3  15kil 
R4  2-7kfl 
R5  100kfl 
R6  4700 
R7  680L1 
R8  1.841 
R9  1.8ML1 
R10 5.6kfl 
All IW carbon +5% 

See 

page 95 

Potentiometers 
VR1  22kil log, with switch (S2) 
VR2 11d1 miniature vertical pre-

set 
Capacitors 
Cl  208pF air spaced variable 
C12 176pF air spaced variable 
C2  30p F trimmer 
C13 30pF trimmer 

Jackson 00 gang., 208/176 
slow motion with trimmers 

C3  160pF silvered micro 
C4  60pF trimmer* 
C5  60p F trimmer* 
C6  22pF silvered micro 
C7  2nF silvered micro 
C8  60pF trimmer* 
C9  10µF ceramic or polyestet 
C10 20µF ceramic or polyester 
C11  180pF polystyrene 
C14 47pF polystyrene 
C15 60pF trimmer* 
C16 60pF trimmer* 
Cu7 12pF polystyrene 
C18 220pF polystyrene 

C19 60pF trimmer* 
C20 10µF ceramic or polyester 
C21  0.1µF polyester 
C22 0.47µF polyester 
C23 0.47µF polyester 
C24 10/4F 10V elect. 
C25 1/AF by elect. 
C26 100µF 10V elect. 
• compression type; 30pF, 40pF 
or 50pF (max.) will suit. 

Inductors 
Li, L2 5in medium wave ferrite 

rod (Denco M W5 FR) 
L3  M.W. oscillator coil 

(Denco TOC1) 
1 FT1  if, transformer (Denco 

IFT18/465) 

Semiconductors 
TR1  BF195 silicon n.p.n. 
TR2  BC147 silicon n.p.n. 
IC1  ZN414 i.f. amplifier and 

detector 
D1-4 led. 5mm dia. (4 off-red, 

green, yellow) 

Miscellaneous 
B1-4 1.5V cell HP7 (4 off) 
Si  3 pole 4 way rotary switch 
S2  single pole on/off switch 

(part of VR1) 
Ski  jack socket, 3-5mm 
Verobon 75-3009D or similar 
case, aluminium 5 x 3Iin. 
Perforated s.r.p.b. 13 x 26 holes 
0.15in matrix. 3 knobs. Battery 
holder (for 4 x HP7) and 
connector. 
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Fig. 1. Circuit diagram of the medium 
wave radio. The four-position switch Si 
provides MW coverage and three preset 
tuning positions; the last of these is 
tuned to 200 kHz (long waves). 

tor stages, and the audio signal is 
available at pin 1 of this device. 
For a 6V supply it is usually in 

order to fit 2.2kilohms from the posi-
tive line, with R7 being 680 ohm, as 
shown. The pre-set VR2 would then 
be omitted and R8 would be 2.2kil-
ohm. However it has been found with 
such  circuits,  due  to  component 
tolerances (and possibly slight varia-
tions in Id), that a means of adjust-
ment is often worthwhile. For this 
reason R8 is reduced in value, and 
VR2 added. 
Though this i.f, amplifier needs few 

discrete components, it provides very 
good results. 

A.F. SECTION 
Audio signals are fed via C22 to 

the audio gain control VR1, and so 
to the single transistor amplifier TR2. 
The collector of TR2 is coupled via 
C25 to an output socket SKI. This 
stage provides more than adequate 
volume for headphones. Alternatively 
the output may be fed to an external 
audio amplifier via a screened lead. 

POWER SUPPLY 
Total current drain of the receiver 

is about 7mA from a 6V supply. This 
is readily provided by four HP7 type 
cells series connected in a holder. 
These will have a very long life. 
If the receiver is always going to 

be used as a tuner, the supply may 
if wished be drawn from the ampli-
fier. It is then necessary to connect a 

68011 
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6.IV Zener diode across C26 and to 
place a series resistor in the positive 
supply line. With a 400mW Zener, 
this resistor may be 150 ohm for 9V, 
270 ohm for 12V, and 390 ohm for 
15V to 16V. A negative power con-
nection must also be provided of 
course. 

HOW IT WORKS 

TUNING RANGE 

600- ISOOkHz 

(MEDIUM WAVE) 

TUNING RANGE 
1065- 1965kHz 

AUDIO 
DETECTOR . 

The principle of superhet reception is explained here in simple terms. 
Reference should be made to the block diagram above, and also to the 
main circuit diagram given in Fig. 1. 
Transistor TR1 is a self-oscillating mixer, or frequency changer. Its 

purpose is to change the carrier frequency of any station selected by the 
aerial circuit, to a fixed frequency. The latter frequency can then pass to 
the section of the receiver having fixed tuning, which is called the inter-
mediate frequency (if.) amplifier. 
When two different frequencies are present at a mixer or frequency 

changer, other frequencies are produced. Here, one frequency is that of 
the wanted signal, obtained from the ferrite aerial L1. The other frequency 
is produced by the oscillator coil L3, coupled to TR1 emitter and collector 
by windings provided for this purpose. In the present receiver, the im-
portant new frequency obtained from TR1 collector corresponds to the 
difference in frequency between aerial and oscillator. Examples will make 
this clear. 
Suppose the aerial circuit is tuned to 200kHz, and the oscillator circuit 

to 665kHz. The difference is 465kHz. So output at 465kHz is obtained from 
TR1 collector. If now the aerial circuit were tuned to, say, 1,000kHz, and 
the oscillator circuit tuned to 1,465kHz, the difference is still 465kHz, and 
the output from TR1 is still at 465kHz. In the same way, the aerial circuit 
can be tuned to any wanted frequency, and provided the oscillator is 
always tuned 465kHz higher, the output of TR1 will always be at 465kHz. 
With manual tuning, using a two-gang variable capacitor, if the aerial 

circuit tunes 1,500kHz to 600kHz, then the oscillator circuit needs to 
tune 1,965kHz to 1,065kHz. That is, 465kHz higher, through the band. This 
is arranged as accurately as possible by a suitable choice of inductance 
and capacitor values. 
So when all signals tuned in are changed to 465kHz, they can pass to the 

intermediate frequency amplifier. This does not need to have variable 
tuning, as it is permanently adjusted to operate at 465kHz. This allows 
additional tuned circuits, for better selectivity, without the difficulties 
which would be present if several variably tuned circuits were to be 
used instead. 
All stations received are amplified at 465kHz, and the detector or de-

modulator follows, to make available the audio signal or programme. 

starts here 

CIRCUIT BOARD 
Components are assembled on a 

piece of perforated s.r.p.b. On the 
prototype  this  has  13 X 26  holes, 
0.15in matrix, see Fig. 2. Make sure 
the board is large enough for the 
trimmers and other parts actually 
used. 

Drill holes for L3 and IFTI. Note 
that pins 1-2 and 5-6 are slightly 
closer to each other. This arrange-
ment identifies the connections. Also 
drill holes for the can tags, and under 
the middle of IFT1, to give access to 
the bottom core. 
Fig. 3 shows point to point wiring 

under the board. Two tags MC are 
fitted with I2in 6BA bolts at the 
corners of the board. These bolts 
eventually secure the board to the 
flange of the panel bracket. 
Earth the metal cans, top plate tags 

of trimmers, and other components 
as shown, to a wire run between the 
tags. In most places the wire ends of 
components will be long enough to 
reach the various points. Elsewhere, 
use thin wire, with sleeving where 
needed. 

The ferrite rod fits about  112in 
above the board. It passes through 
holes in Paxolin (s.r.b.p.) strips, which 
are bolted to small angle brackets, 
see Fig. 2. 

Position VR2 so that it can be 
adjusted from the back. 

BEHIND THE PANEL 
The front panel is metal, 634 x 318in 

(172 x 80mm) for the case used. 

A bracket has to be made from a 
piece of aluminium about 5 x 334in. 
This is bent at 134in along one long 
edge, to take VRI, Cl, C12 and SI, 
as in Fig. 4. The bush nuts and screws 
for Cl, C12 hold the front panel and 
bracket  together,  and  the  circuit 
board is mounted on the horizontal 
flange, as previously described, clear 
of Cl, C12. 

The remaining wiring can then be 
carried out. Take a lead from Cl, C12 
frame tag down to the board MC line 
wire. This lead supports C14, C17 and 
C18, see Fig. 4. The aerial section of 
the switch S1A can be wired, and then 
the oscillator section SIB, followed 
by the led. section SIC. CI is the 
variable section nearer the panel, 
with most plates. 

104 Everyday Electronics, February 1982 



Fig. 2. Top view of the circuit 
board and the ferrite rod 
aerial. 
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Fig. 5. The calibrated dial of 
the prototype receiver. Slight 
differences in the position of 
these frequency points are 
to be expected with individual 
receivers. 

Fig. 4. Rear view of the front panel. The circuit board is secured to the flange of the bracket by 
two 6BA bolts (these are shown in Fig. 2 and Fig. 3). 

40-41 

7 -11 

0 0 0 0 0 0 0 0 0 0 0 

VP) 
BA 
-Ve 

0 0 0 0 0  0  0 0 0  0 

S2 (+Ve) 

Fig. 3. Underside of the circuit board. Bare wire may be used for the links, 
except where wires cross, then insulated wire must be used as illustrated. 
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The specified ganged tuning capaci-
tor is provided with trimmers. These 
are designated C2 and C13. If a 
ganged tuning capacitor without trim-
mers  is used,  separate  trimmers 
should be fitted. 
Connections to VR1 and the output 

socket are made as shown. Check the 
socket is not wired so that output is 
shorted. 

VR2 ADJUSTMENT 
Initially, VR2 can be set so that a 

high resistance meter shows about 
1.3V at the side of positive C24. 
Subsequently,  set  VR2  for  best 
results. Too low a voltage will reduce 
sensitivity, while too high a voltage 
will cause whistles or oscillation. The 
setting is not very critical. 

I.F. ALIGNMENT 
IFT1 cores are pre-aligned, and 

should not be touched until a station 
has been correctly tuned in. Choose 
a weak signal, correctly tuned in, or 
rotate the unit for minimum signal 
pick-up, and adjust top and bottom 
cores  of IFT1, very  slightly, for 
maximum volume. 

MANUAL TUNING 
Initially position the coil Li about 

level with the end of the rod, with 
C2 and C13 about half closed. Tune 
in a weak signal correctly with the 
ganged capacitor Cl, C12 nearly open, 
and adjust trimmers C2 and C13 for 
best volume. 

Now tune in a weak signal with Cl, 
C12 nearly closed, and modify the 
position of Li on the rod, for best 
volume. 
Repeat these adjustments a few 

times, to obtain full sensitivity over 
the whole manual tuning range. 
If it is necessary to change fre-

quency coverage by altering the core 
of the oscillator coil L3, rotate this 
only slightly. Use a properly shaped 
tool here and for IFT1, to avoid 
breaking the cores. 

PRE-SET TUNING 
After correct operation and align-

ment for manual tuning, the pre-set 
tuning  adjustments can be made. 
Proceed as follows: adjust C4 for 
aerial tuning and C15 for oscillator 
tuning, at switch position 2, to receive 
Radio 2. At position 3, adjust C5 and 
C16 for Radio 3. At position 4, set C8 
and C19 for 200kHz long wave, Radio 
4. 
In some parts of the country LW 

is not required for Radio 4. The large 
values at C7 and C18 are then un-
necessary, and values up to about 
200pF may be used in the aerial posi-
tion, and up to 100pF in the oscilla-
tor circuit, a further MW station. 
With the capacitor values given, 

coverage is around the frequencies 
listed earlier. There is considerable 
latitude in both trimmer values and 
fixed capacitor values. Small values 
move tuning towards the high fre-
quency end of the band, and larger 
values allow tuning towards lower 
frequencies. 
For personal listening, medium or 

high impedance phones (say 500 ohm 
to 2 kilohm) will allow excellent 
results. 

LETTERS 
Something for Everyone 
Looking back in previous issues of 

EVERYDAY ELECTRONICS, I happened to read 
Letters on page 130 of February 1981 issue. 
The first two letters were from fellow 

Aussies. I am ashamed for them and hope 
you "Poms" don't think we are all as 
helpless as those two. They will be want-
ing printed circuit boards for crystal sets 
next. 
The trouble is they are "spoon fed" 

over here by some Australian electronic 
journals and, of course, the trade, both of 
which seems to cater for the lowest com-
mon denominator in intellect. I must 
assure you that there are many over here 
who can construct without p.c. boards, 
matrix boards or Veroboard. All of which 
are pretty useless at h.f. or vhf, anyway. 
Also interesting was the letter from 

F. W. Blakeley of Wrexham. I am not quite 
as old as your Mr. Blakeley, being a mere 

73 years of age, and my experience only 
goes back, in radio, to 1923. I am probably 
a "Johnny come lately" to him. 
I consider EVERYDAY ELECTRONICS an 

excellent paper for the electronic en-
thusiast, and although it does dwell a little 
too much on "gadgets" sometimes; on 
the whole there seems to be something 
for everyone. Your "Home Sentinel Unit" 
in Volume 1 No. 1 was constructed and 
worked first time. Happily however, apart 
from testing when first installed, it was 
never called upon to deter burglars, we 
did not have any of these light fingered 
gentlemen around at the time. 
On my retirement from the "hassle" of 

a working life some years ago, the busi-
ness, and of course all the instruments, 
was sold, however as is usually the case, 
a need was found for a few items of test 
gear. 
The first item to be constructed was Mr. 

Rayner's "Signal Generator" as featured 
in your September '78 issue. As usual, 
with most of your projects, it worked first 
time off. 
However, due to small wiring differences 

the calibrated scale was out, and the only 
way to correct this fault was by fitting 
trimmers to the coils. Adjusting the coil 
slugs at the 1.f. ends of each band, and 
the trimmers at the h.f. ends, brought the 

readings  somewhere  near.  A crystal 
calibrator was used, together with an all-
band radio for setting up. A switch was 
also fitted to cut out the a.f. modulator 
when not needed. 

Many "old timers" seem to complain 
about over sophistication of some articles 
which are published in electronic journals. 
They are right in this opinion in some 
respects, as many modern projects are 
updated versions of previously featured 
projects. They don't work any better, have 
more parts which can develop faults, and, 
their only advantage seems to be in 
reduced physical dimensions. 

A typical example being your "Con-
tinuity Tester" featured in your June '78 
issue. A better continuity tester was 
constructed 9 years ago, the components 
being two surplus transistors and one 
6-3V, 0-04 amp flashlight bulb. There are 
3 ranges and useful indications can be 
obtained up to 2MLI. Four of these were 
installed at a local transformer factory and 
have been in constant use for years. 

Presumably careful selection of the 
transistors would result in a performance 
equal to the unit described in the June 78 
i ssue. 

J. Ratcliffe, 
Australia. 
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This month Barry Fox continues his saga 
of the "commercialisation" of the Post 
Office and calls for an amnesty for illicit 
telephones. 

The Beginning 
For the Post Office the end of an era, 

and for the British public the beginning of 
an era, came on September 12, 1979 when 
Sir Keith Joseph, Secretary of State for 
Industry, announced the government's 
intention of splitting the Post Office into 
separate sections for posts and telecom-
munications. He promised consultations 
"with a view to early relaxation of the Post 
Office's telecommunications monopoly". 
On July 21,1980 Sir Keith Joseph carried 

through his promise and told Parliament 
that legislation was being enacted to let 
private firms to compete with the Post 
Office Telecommunication Division (to be 
called British Telecom) for the supply of 
telephone equipment. After a transitional 
period of about three years the Post 
Office, he said, would retain a monopoly 
only on the main telephone network and 
the installation and maintenance of the 
first telephone in each home and business. 
"I am sure that one of the reasons for 
America's greater success has been the 
freedom available there to entrepreneurs 
to develop new services and a wide range 
of equipment associated with tele-com-
munications" Sir Keith told Parliament. 
This was the water-shed speech. But 

even by then the Post Office had been 
forced  to  liberalise  its attitudes  on 
answering  machines.  A certification 
scheme was inaugurated on April 2, 1980. 
Any person wanting to sell an answering 
machine on the British market has since 
that date been able to submit it to the Post 
Office for official approval. In what some 
would call a face saving operation the 
Post Office claimed that this liberalisation 
followed "in the light of advances in the 
functioning of the public switched tele-
phone network itself and with improved 
manufacturing standards"! 
Announcement of the answering ma-

chine certification scheme was one of the 
last statements made by the Post Office, 
because British Telecom was born on 
May 21, 1980. 
The Telecommunications Bill is likely 

to become law any moment now, a year 
after it was first introduced in Parliament 
(November 1980). When this happens 

T 
By BARRY FOX 

British Telecom will hand over respon-
sibility for certifying all telephone equip-
ment (including the answering machines 
which it currently certifies) to a neutral 
third party, almost certainly The British 
Standards Institution. In the meantime 
it's rewarding to catalogue some of the 
statements made by BT since its May 1980 
birth. 

On the very same day as the name 
change was announced, Peter Benton, 
then Managing Director, said that the 
new name was being adopted to "re-
inforce staff pride and make clear to our 
customers that this is a rejuvenated 
business". This followed a promise made 
by Mr Benton of what three weeks earlier 
was still the Post Office that "we are 
attacking our problems at the roots; we 
intend to improve the service perma-
nently". 

Accepting the Challenge 
On July 21, the day Sir Keith Joseph 

committed the British government to 
the break-up of the Post Office, Sir 
William Barlow, Chairman of the PO 
proclaimed "We are not afraid of the new 
challenge".  Nevertheless on  July 31, 
British Telecom announced they would 
have to put up the prices of local calls. 
This is one area in which we are cer-

tainly not being brought in line with the 
North American Continent. Over there 
local calls are either free or very cheap. 
Most long distance calls are also far 
cheaper than in Britain. Even stripped of 
their monopoly, the Bell company are 
still able to offer far cheaper call rates 
than the British Post Office, 

In November 1980 publication of the 
Telecommunications Bill caused the Post 
Office to say it "accepted the challenge" 
of free competition. But within just six days 
there was the tell tale sign of an escape 
route being prepared. "Neglect of invest-
ment and determination in previous years 
will inevitably leave us with difficulties in 
some places for a while yet" said Mr. 
George  Jefferson,  then  Chairman  of 
British Telecom. 
In February 1981 British Telecom was 

forced, by an article in The Daily Mail, 
to acknowledge that Telecom engineers 
had been taking cash back-handers to 
install business telephones ahead of 
others in the queue. BT asked for in-

formation "which could help us stamp out 
these activities". There was, of course, 
one very simple answer; speed up legiti-
mate installation to eliminate the queue! 

Time Wasting 
In April 1981 British Telecom finally 

acknowledged what everyone who made 
international calls already knew—it is 
absurdly time-wasting for anyone making 
an international directory enquiry to have 
to go through the international operator. 
So separate directory service was prom-
ised for May 1982. 
In May 1981  British Telecom again 

pledged "to improve service" and claimed 
that the waiting list for telephones had 
been halved by speedier connection. In 
June 1981 the Chairman Sir George 
Jefferson again acknowledged past errors. 
"We must be more market responsive 
than we have been in the past" he said. A 
few days later he announced the creation 
of a sales force to do something wholly 
novel for the British Post Office—sell 
telephones. "Until now we have sometimes 
been hard to find" he admitted. 
The signs for the future are good. This 

year British Telecom will extend its in-
house certification scheme from answer-
ing machines to other attachments such 
as  facsimile  machines  and  intruder 
alarms. Within the three years promised 
by Sir Keith Joseph, the scheme moves 
on to privately supplied telephones. The 
only tragedy is that it has taken govern-
ment pressure to convert our complacent 
Post Office into something approaching a 
business enterprise. 

Call for Amnesty 
One problem remains. This is the 

plethora of illicit telephones already in 
use, many of them incorrectly connected 
by subscribers who have had no where 
to go for engineering advice. 
British Telecom is now sending out a 

leaflet with all quarterly telephone bills 
which warn of the dangers to the network, 
to the service and to individuals. This 
leaflet repeats the previous threat that 
British Telecom "will disconnect the tele-
phone service of customers who breach 
the conditions under which telephone 
service is provided". 
So anyone with an illicit telephone will 

still not dare ask for help from a British 
Telecom engineer. When a fault develops 
on the line they will have to rip out all 
their illicit phones before calling for 
service. As often as not this will waste the 
engineer's time because the fault will 
usually be on the equipment which has 
been disconnected. 
By the time the certification scheme 

extends to privately supplied telephones, 
there could be a million unauthorised 
connections in Britain. Now, more than 
ever before, we need an amnesty. 
"We must be market responsive" said 

Sir George Jefferson when addressing 
the annual conference of the Post Office 
Engineering Union  on  June 2, 1981. 
"Competition will provide many oppor-
tunities for us but we must adapt the way 
we work to make the most of these 
opportunities". 
If Sir George is serious about adapta-

tion,  British  Telecom  must offer an 
amnesty of technical aid to anyone with 
an illicit phone connected to the British 
network. 
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INTRODUCTION TO   

PART 10  BY J. CROWTHER 

USE OF TRUTH TABLES 
Truth Tables are the easiest method of conveying information, 

or the whole truth, about a gate, or Logic Circuit requirement. 
Suppose we were told to design a Logic Module which would 
give a "I" output if: 
"A, B, and C were 0, or if C was I, or if A was 1, or if A and 

C were 1 or if A and B were 1, or if A, B and C were 1." 
This statement tends to be confusing and could be easily 

misunderstood. It would be less liable to be misunderstood if 
it were written in the form of a truth table, Table 10.1; 

Table 10.1 

Inputs Output 

A 

1 

1 
1 

1 
1 
1 
1 

Table 10.1 shows at a glance what combinations of the inputs 
are required to give an output at S. A Boolean Equation can be 
derived from the information given in the truth table, this 
equation can then be simplified and converted into gates as 
shown previously. 

Note 
When writing Boolean Equations from truth tables, where 

A —0 in the Truth Table, this is written as A in the equation, 
and if A= I in the Truth Table it is written as A in the equation. 
example 
ABC means A AND B AND C-0 
ABC means A AND B= 0 AND C=I. 

Two methods can be used: 

Deriving a logic module circuit fro m a truth 
table — method 1 
Taking the condition when an output is present, that is when 

S-1, The Boolean Equation for Table 9.1 then becomes: 
ABC+ ABC+ABC+ ABC + ABC+ ABC 

Simplifying we get: 
AB(C+C)+AB(C+C)+ AB (e C) S 
;143-1 +Aiil+AB1=S 
AB+ AB-I--AB=S 
;4-B+A( +B)=S 
B± Al = S 
:4B+A=S 
B+A=S 
This represents an OR gate fed with A and B. B being obtained 

by passing B through a NOT gate. 
Therefore the final module is as seen in Fig. 10.1. 
This shows that C is not needed to obtain the required result, 

and that the original requirement was unnecessarily complicated. 

Fig. 10.1. Logic module to 
realise the truth table above. 
Shows that C is not required 
to obtain the required result. 

Method 2 
Taking the condition when there is no output, that is when 

S- 0, or the output is S. 
ABE +ABC=S' 
AB (C+C)=S 
ABI=S 
AB=S 
In order to make the equation so that the output is S. add a 

baLAQ bath sides (see Rule 5 in Part 5). 
AB=S 
2+E=S 
A+N=S 
This gives the same result as Method I as would be expected. 
In practice the easiest method would be used, that is the 

second method in this case, as it involves the least number of 
terms. 

APPLICATION OF LOGIC TECHNIQUES 
(1) The Equivalent Module, or Exclusive NOR 

Sy mbol 

=1 
A   

 DC'  
Fig. 10.2. Two common symbols for the EXCLUSIVE NOR 
gate. 

Result 
There is an output if A and B are the same. 

Truth Table 

Inputs  Output 

A 

0 
1 
0 
1 

1 

1 
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Boolean Equation 
Take the case when S = I. 
;IT3 + AB = S. 
This equation represents the logic circuit, shown in Fig. 10.3, 

containing five gates. 
By applying Demorgan's Law we can reduce the number of 

gates to three: 
AB + AB = (A + B) + AB = S. 
This represents the logic circuit shown in Fig. 10.4. 

ii§+A Br S 

Fig. 10.3. The logic circuit for the above Boolean expression. 

+ 13)+A 

Fig. 10.4. Logic circuit of Fig. 10.3 after applying Demorgan's 
laws. 

(2) The NOT Equivalent Module, or Exclusive 
OR 

Symbol 

=1 
A   

Fig. 10.5. Two common symbols for the OR gate. 

Result 
There is an output if A and B are not the same. 

Truth Table 

Inputs  Output 

A 

Boolean Equation 
Taking the case where S = 0 
+ AB = 

Th + AB = S 
This represents the logic circuit in Fig. 10.6 which contains 

five gates. 
By applying Demorgan's theorem we can reduce the number 

of gates to three: 
;17.3 + AB = AB (Ali) =  + 11)  — (A + B)XH 
This represents the logic circuit in Fig. 10.7. 
An alternative arrangement of logic gates to give the NOT 

Equivalent Module could be obtained as follows: 
Boolean Equation 
AO + AB = 
AB + AB = S  

B) + AB = S 
This represents the logic circuit in Fig. 10.8. 

Fig. 10.6. The logic circuit for the above equation and truth 
table. 

Fig. 10.7. The reduced logic circuit after applying Demorgan's 
laws. 

A+  AB 

Fig. 10.8. Logic circuit for the above Boolean expression. 

It can be seen that this circuit is the same as the Equivalent 
Module followed by a NOT gate, showing that the NOT Equiva-
lent Module is the inverse of the Equivalent Module. 
Because of this there is no need for manufacturers to make 

both EXCLUSIVE OR and EXCLUSIVE NOR ITIOdlliCS. In practice 
manufacturers rarely made EXCLUSIVE NOR modules, but tend 
to make EXCLUSIVE OR and follow it by a NOT gate if an 
EXCLUSIVE NOR is required 

TO BE CONTINUED 
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Everyday News 
Electronic post = aRoyall MaiII Service 
To underline its position as a world leader in postal com munications, The 

Royal Mail has started "field" trials on a computer-based service which can 

send mass mailings by wire, to be printed and enveloped in a distant centre 

for delivery through the mail the next morning. 

Anyone who has read some of those old postcards 
found in Antique shops will have admired the postal 
service of that era. It was quite common to see comments 
like "I will be around this afternoon at 4 o'clock." —Such 
was the confidence in the local delivery service. 
The sole reason for mentioning the above is to high-

light the latest technological development that brings 
the 80's system that much nearer the 20's and 30's "same 
day" delivery. 
Called Electronic Post, this latest advance for Britain's 

postal service is the first system of its kind to use a 
combination of computer transmission, laser printing and 
postal delivery to transmit, print and prepare items for 
delivery to many thousands of addresses. The service is 
potentially capable of handling any kind of multiple 
items, such as statements, bills and invoices 

A London operator keys in customer's identification to be transmitted to 
the computer in Manchester. Meanwhile, magnetic tape containing the 
customer's mailing list is loaded into the computer prior to transmission 

At London's Electronic Post Centre at Mount Pleasant, postmen oversee 
printing, folding and enveloping of letters transmitted from the Manchester 
computer centre. 

London  and  Manchester 
are the two centres chosen 
for the first trial service and 
will  cover  about  seven 
million addresses. This repre-
sents about a third of all the 
22  million  delivery  points 
in the UK. 
Mr. Kenneth Baker, Minis-

ter of State for Industry and 
Information  Technology, 
joined with Mr. Ron Dearing, 
Post  Office  Chairman,  to 
watch the first transmission 
of a letter from a major 
commercial mailer being re-
produced in bulk, enveloped 
and  addressed  ready  for 
delivery the following morn-
ing to addresses in London 
and Manchester. 

The System 
The system was developed 

by the Post Office and GEC 
Mechanical  Handling  with 
help from GEC-Marconi Elec-
tronic. 

A company produces let-
ters, statements or invoices 
on a magnetic tape, com-
plete with address and post-
code. A computer processes 
the information and trans-
mits it to the appropriate 
distant centre. 

At the receiving end the 
items are printed by a laser 
printer. The letters are then 
automatically addressed, en-
veloped and delivered using 
the normal delivery service. 

To counter violence and 
vandalism the whole fleet of 
London's 5,500 buses are to 
be  equipped with  two-way 
radio in the driver's cab. 

CLASSIC 
Covert Local Area Sensor 

Systems for Intruder Classi-
fication (CLASSIC) is a new 
intruder alarm system for 
front line use by the British 
Army. Detection is by seis-
mic or other sensors radio-
linked to a monitoring point. 
Developed  as  a private 

venture  by Racal-SES Ltd, 
CLASSIC is already the sub-
ject  of  negotiations  with 
overseas customers as well 
as having been purchased by 
the British Ministry of De-
fence. 

COAL RADAR 
A  novel  application  of 

radar is determination of the 
level of coal in underground 
vertical storage bunkers. The 
radar system only suitcase-
sized will measure the level 
of coal within five per cent. 

The  system  has  been 
developed  by  Marconi 
Avionics in conjunction with 
the  National  Coal  Board's 
Mining  Research  and  De-
velopment Establishment. 

UK Computers for USA 

The United States Air Force and Navy have standardised on 
a British range of air data computers for re-equipping 27 
variants of 10 types of aircraft from jet fighters to large 
military transports. 
Marconi Avionics won the design and prototype contract, 

worth five million dollars, against fierce competition from 
US suppliers. 

ATE Winner 
The  newest  COMPACT 

automatic  test  equipment 
(ATE) from Marconi Avionics 
had  clocked  up  over  El 
million of orders before its 
first  public  demonstration 
just before Christmas. 
/t is just half the size of the 

original  COMPACT  system 
developed in 1973. 

Government  funding  of 
£77 million is promised as 
the British share in the Euro-
pean Space Agency's Large 
Satellite due for launch in 
1986. 
Prime contractor is British 

Aerospace with Marconi as 
one of the British subcontrac-
tors. 
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. • . from the World of Electronics 

ANALYSIS 
NOTHING NE W 

Technological advance means better, cheaper or easier ways 
of doing things, often all three. In the process it is inevitable 
that some people experience damage to their interests but 
the majority benefit. This has been true throughout history. 
It is still true today. 
The invention of the power loom put the cottage weavers 

out of business. Transatlantic flight killed the passenger 
steamship. Mass-produced cars injured the classical craft of 
coach building. The home washing machine led to the dis-
appearance of the steam laundry. Radio and TV shut down 
the music halls. These are just a few of hundreds of examples. 
Man is distinguished in his power of reason and invention 

and every invention has led to change but never more so 
than in this age of the electronics revolution. In principle 
this is no different, say, than the innovation of steam power 
in the last century. What is different, however, is the speed 
of change. Whereas in the past we have more or less success-
fully adapted to change over a period of years, today we 
seem to have been overtaken by it. 
Speaking only of the United Kingdom this is partly our 

own fault. We have been inventive enough but slow to 
exploit technological advances in general industry. We 
preferred old work practices and resisted the new. 
An exception is the electronics industry itself, the cradle 

of invention and unafraid in exploiting every means of im-
proving its own performance. The result is that leading 
companies like GEC-Marconi, Plessey, Ferranti and Racal 
have all done well in world markets throughout the recession 
and have full order books. 
The industrial robot, the electronic office, computer-

aided-design, automatic draughting machines are all aids to 
efficiency and economy in the supply of goods and services. 
They may not always be welcome but to fail to embrace these 
and other innovations is to eventually put ourselves out of 
business altogether. 

Brian G. Peck 

X-Stream 
Preliminary orders worth 

£750,000  a year  in  rental 
have already been received 
for  advanced  new  digital 
communication  services 
which British Telecom is to 
launch during the year, as 
part of its contribution to 
promoting information tech-
nology in the UK. 
The new services, to be 

marketed under the general 
title "X-Stream", are made 
possible by the steady spread 
of  digital  transmission 
through  Britain's  cable, 
microwave and optical fibre 
network. 
Digital techniques are now 

being increasingly used in-
stead of traditional analogue 
transmission as part of Tele-
com's  £2  billion  a year 
modernisation programme. 

BBC  Radio  Birmingham  is 
now to be known as BBC 
Radio WM, the local radio 
service for the  West Mid-
lands. 

WORLD FIRST 
Britain achieved a world first 
recently when the Duke of 
Kent  inaugurated  a fully 
computerised  cargo  system 
at  Harmondsworth  near 
Heathrow. 
Called  ACP80,  air  cargo 

processing  in  the  80s,  it 
serves  Heathrow  and  Gat-
wick airports and is claimed 
to  be  the  world's  most 
sophisticated airport system 
handling both exports and 
imports. 

Robots Make Robots 
The Department of Indus-

try is reported as examining 
a £20 million project for a 
robot  factory  with  robots 
building robots. 
Participation  by  private 

industry is anticipated and 
the factory, if it comes to 
fruition, will be a working 
demonstration of the chang-
ing nature of production en-
gineering as well as produc-
ing urgently needed robots. 

BASICally Sinclair 

Coinciding  with  ICL's 
announcement of major new 
developments employing Sin-
clair technology and Sinclair 
BASIC, Sinclair Research re-
ports that worldwide sales of 
the ZX81 computer now ex-
ceeds 250,000. 

With  ZX81  monthly pro-
duction running  at  50,00() 
units, over 60 per cent for 
export,  Sinclair  claims  to 
have  more  units  installed 
than  any  other  personal 
co mputer  manufacturer 
worldwide, firmly  establish-
ing Sinclair BASIC as the 
most widely used microcom-
puter  programming  lan-
guage. 

Commented Clive Sinclair, 
"With so many units in the 
field, supported by a large 
number  of  new  projects 
using  Sinclair  BASIC,  we 
believe  our  language  now 
merits serious consideration 
by the industry as the 'stan-
dard', if confusion, particu-
larly in the educational field, 
is to  be  avoided  in  the 
future." 

ICL has announced a new 
range of ZX81 software with 
orders for more than 100,000 
packages  already  received 
from W. H. Smith's, the only 
licensed ZX8I  retailer, and 
is to develop further soft-
ware in support of both the 
ZX81  and  future  products 
using Sinclair BASIC. 

ICL is also in advanced dis-
cussion  with  Sinclair  to 
develop an ultra low cost 
integrated  terminal/digital 
phone  work-station employ-
ing Sinclairs' flat tube tech-
nology and Sinclair BASIC. 

Prestel Delivers 
the Goods 

A new information service 
for freight forwarders and 
exporters,  entitled  "Mini 
Cargo  Tariff",  has  been 
launched by British Airways 
Cargo  on  Prestel,  British 
Telecom's viewdata service. 
Radio Rentals Contracts are 
supplying approximately 150 
colour  viewdata  terminals 
for the system. 
British Airways  have in-

vested substantial sums in 
producing a 2,000 page data-
base which provides freight 
forwarders  with  up-to-the-
minute details of rates, dates, 
loads, restrictions and class 
for the shipment of goods. 
The information is available 
to BA agents on a "Closed 
User Group" basis to ensure 
system security. 

Agreement in principle has 
been reached between Gould 
Advance Ltd, and Ashcroft 
Electronics  Ltd,  for  the 
acquisition  of  Gould  Com-
ponents Ltd by Ashcroft. 

All-Digital Desk 
The BBC is to order an 

all-digital 48-channel sounds 
mixing  desk  from  Neve 
Electronics International of 
Royston. A prototype desk 
has  been  installed at  the 
BBC in Broadcasting House. 
When the production ver-

sion of the desk is delivered 
it is believed that it will 
become the world's first com-
prehensive all-digital sound 
mixing desk to enter opera-
tional service in broadcast-
ing. 

STICKY BREAKERS 
Watch out for illegal CB rigs carrying stickers claiming 
immunity from prosecution. 
The Home Office have just issued this advice to the 

CB trade and prospective buyers. 
"Don't be misled by unfounded rumours claiming that 

the use of illicit 27MHz AM sets will be legalised; the 
Government has no intention of making any changes 
to the new legal 27MHz FM CB service". 
The warning to traders and CB users follows a large 

number of inquiries to the Home Office concerning 
rumours of AM legalisation, and reports of AM sets 
carrying labels stating that the apparatus cannot be 
used "until April 1982" or similar wording. 
Any such stickers or labels which imply pending 

changes in the UK CB service are quite simply hoaxes. 
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AUTO MATIC 

GARAGE  DOOR 
PART T WO 
I AST  month having discussed the 
I— suitability of converting an up-
and-over type garage door and des-
cribed the Ultrasonic Remote Control 
system (Transmitter and Receiver), 
we now move on to the Control 
Logic/Power Supply unit and install-
ing the mechanics. 

POWER SUPPLY 
The Control Logic and Receiver 

units are powered from the same 
p.s.u., a rectified and smoothed I2V 
supply, built into the Control Logic 
case. For the circuit diagram see 
Fig. 7. The mains supply is connected 
via switch Si and fuse Fl to the 
transformer, T1. The live line is sup-
plied via switch S2 to the relay con-
tacts RLA1 and RLB1 (shown in Fig. 
8), the neutral line also being con-
nected to TB2/5, then to the appro-
priate point on the motor. A neon 
indicator with integral resistor, LP1, 
is connected across the transformer 
primary. 

TRANSFORMER 
The transformer used in the proto-

type was a 6VA type, with two 4.5 
volt secondary  windings wired in 
series to provide 9 volts. The 600mA 
output was more than required and 
300mA would be sufficient. 
The nominal 9V a.c. output from 

the transformer is rectified by bridge 
rectifier  DI  to  D4.  The  voltage 
developed across smoothing capacitor 
Cl is about 12.7 volts, but in practice 
may be higher according to the regu-
lation of the transformer. The exact 
working voltage of the circuit is un-
important, hence no regulating com-
ponents are employed. Capacitor C2 
provides high frequency de-coupling, 
and switches S3 and S4 form the 
safety cut-out elements, S3 being the 
microswitch at the base of the door 
and S4 the tension cut-out switch, 
discussed later. 

CONTROL LOGIC CIRCUIT 
DESCRIPTION 
The logic circuit is based on a cmos 

integrated circuit type 4081, a quad 2 
input AND gate, see circuit diagram 
Fig. 8. 
The input from the receiver circuit 

is connected via diode D5 to the input 
of gate IC1a, capacitor C3 suppress-
ing unwanted noise. As the voltage 
at the input of ICIa rises, the output 
will go high, with feedback occurring 
via R3. Thus a Schmitt trigger is 
formed, the output from ICIa rising 
very quickly to full potential. R2 will 
reduce the input to zero, when no 
signal from the Ultrasonic Receiver 
is present. ICIa may also be triggered 
by push-button switches S5 and S6. 
These switches are the MANUAL DOOR 
OPEN/CLOSE controls. 
The output from gate ICla is coup-

led by C4 to the next stage. This capa-
citor along with R4 forms an integra-
tor to reduce the output to a single 
pulse, otherwise a confused state of 
re-triggering would occur in the next 
stage of the circuit. 

B Y P. H ORSE Y 

> 

The finished electronic control units. The 
Power Supply is built into the Control 
Logic case. 

OPEN DOOR 
Assuming the garage door is at 

present closed, the normally closed 
contacts of S7 are now open, and S8 
is closed. Hence pin 6 of gate IC1b is 
at logic 1 (high) and pin 12 of gate 
ICld is low. Thus gate ICId cannot 
switch on, and we will not consider 
its associated circuit at this point. 

Fig. 7. Circuit diagram of the Power Supply section of the Control Unit. 
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IC1b produces a high output upon 
receiving the pulse from D6. Feed-
back occurs via R9, and gate IC1b 
stays on. This will turn transistor TR1 
on thus illuminating the SYSTE M  ON 
indicator, an I.e.d., D14. 
Current also passes through R15 to 

Cl. This charges in about two to three 
seconds, turning on TR3. As will be 
apparent later, the circuit is arranged 
so that the motor may be instantly 
reversed when closing the door. The 
delay provided by C7 charging pre-
vents any damage to the motor by 
allowing a "pausing time" before 
reversing. 
Transistor TR3 activates the relay 

RLA with D12 providing protection 
against the back e.m.f. Relay RLA 
switches on the "open door" connec-
tion to the motor. 
When the door is fully open, it 

operates microswitch S8, which now 
opens. Thus gate IC1b is turned off 
and diode D10 ensures that the base 
of TR3 is rapidly returned to zero 
volts, thus quickly stopping the motor. 

CLOSE DOOR 
Microswitch S7 is now closed, and 

S8 open. A pulse from C4 will now 
trigger gate ICld and this channel 
operates exactly as described above. 
The delay provided by C8 may not 

seem necessary, but there are certain 
circumstances where the motor may 
be required to suddenly change from 
"open door" to "close door", and C8 
provides a suitable margin of safety. 

When the door is fully closed, 
microswitch S7 opens, and gate ICld 
is turned off thus stopping the motor. 

PRIORITY OPEN 
It can be seen that whilst the door 

is in motion, both microswitches are 
closed and thus both gates IC1b and 
ICld are able to trigger if another 
pulse is received from C4. Thus both 
relays could operate together, causing 
problems (to say the least!) for the 
motor. 
This  arrangement  is deliberate, 

since it offers the opportunity to 
instantly  reverse the door  whilst 
closing, and also enables the door to 
be set in motion from a mid way 
position, if it has stopped for some 
reason. 
In order to prevent TR3 and TR4 

switching on together, IC1c has each 
input connected to the output of IC1b 
and ICld respectively. If both these 
gates turn on together, IC1c goes 
high, turning on TR2. This reduces 
the feedback voltage via R13 to zero, 
thus switching off IC1d. Resistor R12 
limits the flow of current from ICla 
into TR2, without affecting the rest 
of the circuit. 
All this happens so quickly that the 

relay RLB does not operate, leaving 
relay RLA to safely open the door. 
If the door is already closing, and 

a pulse is received from C4, the same 
action will follow, with ICld turning 
off, whilst IC1b switches on. Diode 
Dll  will  ensure  that the  motor 

switches off rapidly, whilst Cl will 
delay the switching-on process. Thus 
the closing door stops, pauses, then 
re-opens. 

It will be apparent that a pulse 
received whilst the door is opening 
will have no effect on the operation 
of the door. 

Capacitors  C5 and  C6 suppress 
noise picked up from  the micro-
switches. 

TRIGGERING THE CIRCUIT 
The logic circuit may be triggered 

from the car, with the ultrasonic link 
as previously described, or alterna-
tively a positive triggering pulse may 
be generated by S5 or S6 and any 
number of push button switches may 
be wired in parallel to these for addi-
tional control. 

One push switch, S5, should be 
mounted near the door, inside the 
garage, and is used to close the door 
after parking the car inside. Another 
push switch, S6, may be mounted 
inside the house to open the door, or 
if too inconvenient regarding the 
necessary wiring, it could be mounted 
outside the garage. However, this 
may be considered an unacceptable 
security risk, whereby a key switch 
or  electronic  combination  switch 
could be used. 

Note that both these switches will 
open or close the door as will the 
ultrasonic remote control system. 

Fig. 8. Circuit diagram of the Control Logic Unit (Power supply shown in Fig. 7). 
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CONSTRUCTING THE POWER 
UNIT AND CONTROL LOGIC 
The circuit requires a piece of 

stripboard measuring a minimum of 
46 holes by 22 strips, however a 
larger piece measuring 50 holes by 
34 strips was found to be more con-
venient in the prototype. It must be 
securely mounted bearing in mind 
the various mains connections in close 
proximity. 
A rebate in the stripboard is cut 

out as shown in Fig. 9 to provide 
access to one of the case mounting 

screws. Drill the three stripboard 
mounting holes where shown, and 
break the tracks (20 in all) as indi-
cated in the second part of Fig. 9. 
Mount the i.c. holder, wire links, 

resistors and fuse clips where indi-
cated, followed by the non electroly-
tic capacitors. Take care to fit the 
diodes,  transistors, bridge rectifier 
and electrolytic capacitors the correct 
way  round.  Finally,  connect  the 
flexible leads and fit the cmos i.c. 
taking great care not to touch the 
pins during fitting, as it is static sen-
sitive. 

THE CASE 
An aluminium case measuring 205 
>c 1001 X 50mm was chosen, and this 
provided sufficient space for the strip-
board,  transformer,  relays,  neon 
mains indicator LP1 and switches S1 
and S2. Carefully arrange these items 
before  drilling,  to  ensure  that 
adequate space is left especially in 
the region of the neon and switches. 

COMPONENTS 
Resistors 
R1, 12  141 (2 off) 
R2  2-2M0 
R3  10M0 
R4, 9, 13  'IMO (3 off) 
R5, 7, 10  10k0 (3 off) 
R6, 8  100k0 (2 off) 
R11  4.7k0 
R14  5100 44.1 
R15, 16  15kil (2 off) 
R17, 19  27k0 (2 off) 
R18, 20  5.60 (2 off) 
All }W carbon + 5% except where stated 

Capacitors 
CI  2200µF 25V elect 
C2-C6  0-1 F polyester (5 off) 
C7, 8  220µF 25V elect (2 off) 

Semiconductors 
D1-D4  1 A, 50V bridge rectifier 
D5-D13  IN4148 small signal silicon (9 off) 
D14  0.2 inch red I.e.d, high brightness, wide angle 
IC1  4081 CMOS quad 2 input AND gate 
TR1-TR4  BC184L silicon npn (4 off) 

Switches 
Si 
S2 
S3, 7, 8 
S4 
S5, 6 

f28.70 

d.p.d.t. miniature toggle 
s.p.d.t. miniature toggle 
s.p.d.t. lever actuated heavy duty microswitch (3 off) 
See text 
Push-to-make, non-latching (2 off) 

See 

page 95 

Miscellaneous 
Ti  Mains transformer, 9V, 0.6A secondary 
LPI  Mains neon indicator with integral series resistor 
Fl  20mm anti-surge, 1.25A (for the motor specified) 
F2  20mm 250m A 
RLA, RLB Relay, 1800 12V coil, 2 normally open contracts rated at 240V, 

chassis mounting (2 off) 
TB1  Terminal block, 12 way, 2A 
TB2  Terminal block, 6 way, 2A 
Stripboard, 0.1 inch matrix, 50 holes by 34 strips; aluminium case size 201 x 
100 x 50mm; case size 72 x 50 x 25mm (2 off, for S5, 6); fuse holder, 20mm 
chassis mounting (for F1); fuse clips, p.c.b. mounting (2 off, for F2); 14 pin d.i.l. 
i.c. holder; small grommets (5 off); equipment wire; rubber sleeving; solder 
tags; board mounting hardware (M3 or 6BA); heavy duty wire, 16/0.2 (for 
mains wiring). 

View inside the Control Logic case. 

The relays need to be securely fixed 
in position and it may be necessary 
to fabricate a small bracket to do 
this. 
Mark the hole positions for the 

stripboard  (3 off), case mounting 
holes (2 off), transformer (2 off), 
neon, switches  (2 off), leads  (at 
least 4 holes), and terminal blocks. 
Drill the holes and fit rubber grom-
mets to all holes requiring leads to 
pass through. 
The positions shown for the main 

components given in Fig.  10 are 
intended as a guide, in practice great 
care must be taken in ensuring that 
there is no danger of any components 
breaking  loose  and  shorting  out. 
REMEMBER THAT THERE IS LIVE 
MAINS  PRESENT  IN  THIS  EN-
CLOSURE. 
Mount the transformer, switches, 

neon,  terminal blocks and circuit 
board, passing the appropriate leads 
neatly through a grommet. Note that 
the mains fuse is mounted on an in-
sulated 20mm board mounted fuse 
holder, secured with a fixing screw. 
On the prototype, rubber grommets 
were fitted over the screws securing 
the circuit board, between the board 
and the aluminium case, to prevent 
the circuit board being short circuited 
by the case. 
Fit the relays, and wire up the 

mains circuit as indicated in Fig. 10. 
The mains and motor terminal strip 
may be mounted outside the case as 
shown, in which case a protective 
cover should be fitted, or inside for 
extra  security against an electric 
shock. It is extremely advisable to 
sleeve all solder joints on the mains 
side of the circuit. 
Finally, complete the low voltage 

connections.  Ensure  the  mains 
EARTH lead is securely fixed to the 
case, using a tag on a transformer 
mounting screw. 
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Fig. 9. Component board layout and track breaks for the Control Logic Unit. 
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Fit the mains fuse, an anti-surge 
type, with a suitable rating for the 
type of motor used (1.25A in the 
prototype), and clip in fuse F2, rated 
at 250mA, as indicated in the layout 
diagram, Fig. 10. 

TESTING THE LOGIC 
Connect a voltmeter set to the 20V 

d.c. range across TB1/4, the positive 
output from the rectifier and TB1/2, 
OV. Connect the mains, and switch 
on. The meter should read 12 to 16 
volts. 
Now wire D14, an 1.e.d. across 

TB1/5 and TB1/6 ensuring correct 
polarity, the cathode, k, to TB1/5. 

6  5  4 

Connect a short wire to joint TB1/3 
and TB1/4 and then join TB1/7 with 
TB1/8 (to represent the DOOR FULLY 
CLOSED M itch, S7). 
Using a piece of flexible wire, join 

TB1/10 to TB1/11 for a moment. This 
represents the MANUAL  OPEN  push-
button switch, S5, being activated 
and the 1.e.d. should light. About two 
to three seconds later, the OPEN DOOR 
relay, RLA, should activate 
Remove the link from TB1/7. The 

1.e.d.  and  relay  should  instantly 

Control Logic Unit with lid removed to show component board, power supply and relays. 
Note that this prototype has the non-preferred mounting of TB2 on the outside of the case. 

to P  P O P O 

Fig. 10. Interwiring diagram for the Control 
Logic component board  and  Power 
Supply. Note that terminal blocks have 
been folded up for clarity. 

2  1 

switch off. Join block TB1/8 to TB1/9 
and re-join TB1/10 to TB1/11 for a 
moment. The 1.e.d. should again light 
and three seconds later the 'CLOSE 
DOOR' relay, RLB, should activate. 
Remove the link from TB1/7 and 

the 1.e.d.  and  relay  RLB  should 
switch off. Now join TB1/8 with both 
TB1/7 and TB1/9 (representing the 
door half open). Again join TB1/10 
with TB1/11 for an instant. The 1.e.d. 
should light, but only relay RLA 
should activate, NOT both relays. 
Repeat one or more of these tests, 

activating the circuit by connecting 
TB1/11 to TB1/1, input instead of 
TB1/10 (this will represent the Ultra-
sonic Control system activating the 
Control Logic). 
If the circuit does not perform cor-

rectly, take voltage measurements 
throughout the  circuit,  using  the 
circuit description as a guide. Note 
that a logic one (high) should pro-
duce a voltage nearly equal to the 
supply, and a logic 0 (low) should 
read nearly zero volts. Check that the 
components are fitted the correct way 
where  applicable,  and  that  the 
BC184L transistors are not confused 
with BC184 types, which have a dif-
ferent lead arrangement. 
Assuming all is well, connect the 

ultrasonic  receiver  positive  power 
lead, 0 volts and output wire to 
TB1/3, TB1/2  and TB1/1  respec-
tively. It should now be possible to 
trigger the circuit with the Ultrasonic 
Transmitter. 
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MECHANICAL ASSEMBLY 
The system works as follows: (note 

that all item numbers referred to are 
given in Fig. 11). With the door 
closed, the electronic control system 
receives the command to open from 
either the Ultrasonic Remote Control 
(item 4) or the push-button switches 
(item 9). The solenoid (item 8) will 
then activate to release the lock 
mechanism and the motor (item 1) 
will unwind the cord thus raising the 
door  since  it is counterbalanced 
towards opening. 
To achieve this bias towards open-

ing, a system of pulleys and weights 
(item 10, see also Fig. 2(d) last 
month) is attached to the door and 
to overcome the initial inertia (that 
is, reluctance to move) when raising 
the door, a cord secured to the roof 
joists by springs (item 5) "catapults" 
the door backwards by means of a 
bracket (item 9) fixed at the top of 
the door. This is providing a force in 
direction A shown in Fig. 2(a), dis-
cussed last month. 

Fig. 12. Method of constructing tension 
cut-out switch, S4 (item 11, Fig. 11). 

A microswitch, S8, not shown in 
Fig. 11 but mounted outside so as to 
activate when the door is fully raised, 
signals for the motor to stop. 

CLOSING 
Upon receipt of the command to 

close the door, the motor will reverse, 
hence winding up the cord and lower-
ing the door. 
Microswitch S7 (item 7) will stop 

the motor when the door is fully shut. 

FAIL-SAFE SWITCHES 
A large microswitch, S3 (item 12), 

is fixed in position at the base of the 
door, such that it activates if it 
touches any object during the descent 
of the door. A piece of rubber or 
plastic sleeving may be slipped over 
the lever to protect the car, and the 
switch should be carefully positioned 
to ensure that it operates correctly. 
Should any other fault occur which 

would prevent the motor switching off 
when the door is closing or fully 
closed, the tension cut-out switch, S4 
(item 11), comes into being. This is 
made with a pair of thin insulated 
wires  pushed  through  the  spring 
which connects the main driving cord 
with the door. One wire is "loose" 

(that is, not fixed firmly at the garage 
door end) with its other end fixed to 
the cord. The other wire is secured 
to the door, allowing enough slack 
in the wires to enable the spring to 
expand in normal use. The other end 
of the secured wire is twisted around 
the wire attached to the cord, with 
the two ends stripped, twisted, and 
then insulated with tape. See Fig. 12. 
As the spring stretches in normal 

use, the join should hold. Under fault 
conditions the spring will stretch well 
beyond its normal limit, and the fixed 
wire will disconnect at the twisted 
join, thus disabling the system. 

MICROSWITCHES 
A small lever microswitch, S7, must 

be fixed to signal the logic control 
circuit when the door is fully closed. 
It should be screwed to the wooden 
frame about 500mm from floor level 
such that when the door is fully 
closed, it is activated. 
A similar microswitch, S8, is also 

used to signal the fully open position. 
It must be mounted outside the 
garage, near the top of the frame, 
and be  activated when  the door 
reaches the end of its travel. A small 
piece of plastic may be used to 
protect the switch from direct rain, 
or preferably it should be encased 
with only the lever protruding. 
A certain amount of experimenta-

tion will be required to find the ideal 
locations of these switches so this is 
largely left up to the constructor. 

OPENING MECHANISMS 
To initially open the door, arrange 

two large nails or screws in the 

garage roof joists sufficiently high to 
clear the door. Fit two springs and a 
piece of cord tightly between the 
nails as shown in Fig. 11. Attach a 
metal bracket to the inside of the 
door, so that as it closes, it presses 
against the cord. The tension in the 
cord should initially open the door 
sufficiently to allow it to slowly rise. 
The nails should be fixed at about 
250mm back from the door frame, 
but the exact position must again be 
located by trial and error. 

WEIGHT AND PULLEYS 
To raise the door to the fully open 

position, a system of pulleys are 
employed whereby the point on the 
door  which  runs  vertically  in  a 
"track" up the side of the frame is 
linked, via a cord, to a weight. This 
is illustrated in Fig. 2(d) and Fig. 11. 
It is possible that the door may 

already be fitted with a counterweight 
or powerful spring in which case no 
further weights need be added. If not 
then fix the two pulleys to a roof 
joist as shown at one edge of the 
door, feed the cord through and 
attach a weight (we found 4kg to be 
sufficient) to one end, the other end 
fixed to the door at the aforemen-
tioned point, as shown. 
The  length  of  cord,  optimum 

weight  and best  suited  mounting 
positions are ideally established by 
experimentation. 

ELECTRIC MOTOR 
At the heart of the system is the 

electric motor, and this will probably 
be the most expensive item. The 
motor used in the prototype was a 
reversible  mains  motor,  complete 
with gearbox. 

COMPONENTS 
Mechanical Components 
Springs  Type 1—Extension, approx. 300mm long, 15mm dia. with looped 

ends to attach cords (used for closing the door). 
Type 2—Extension, approx. 100mm long, of the type used in spring 
balance scales (for the counter balance weights). 
Type 3—Extension, approx. 100mm long, about half the strength 
of type 2 (two required, for the initial opening mechanism). 

Weight  4kg counterwight (8 to gibs) however this may vary and in practise 
will need to be adjusted to suit. 

Pulleys  2 required, of the type available at most builders yards. 
Brackets  Type 1—mild steel strip approx. 200 x 20 x 1-6mm (for initial 

opening mechanism. 
Type 2—approx. 100 x 100 x 1.6mm (2 off required for mounting 
baseboard to garage wall). 

Base  400 x 300 x 25mm chipboard or plywood sheet. 

Electro-mechanical Components 
Motor  Fracmo 240Va.c. reversible motor and gearbox, output speed 

56r.p.m., output torque 501b5/in. 
Solenoid  240Va.c. type, optional if lock is required. 

Miscellaneous 
Nylon cord, approx. 10kg minimum breaking strain, about 10m required; metal 
disc to prevent cord slipping off gearbox spindle; 2 large nails or screws; 
assorted nuts, bolts, washers end screws for installation. 

This list is intended primarily as a guide and due to the nature of the system and 
the enormous variation in design of garage doors, it is quite likely that the project 
will have to be tailored to suit individual needs. 
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The motor employed was a Fracmo 
type, with an output shaft running 
at 56 rpm and a more than adequate 
torque of 501b/in. 
A piece of wood measuring 400 x 

300mm may be used to mount the 
motor and the Control Logic circuit. 
The motor is bolted to this wooden 
base, which can then be fixed verti-
cally to the wall at the correct angle. 
See photograph for layout. 
Ensure that  the motor winding 

shaft has no rough edges to cut the 
cord and drill a small hole in the end 
of the shaft to take a self-tapping 
screw to secure a circular disc of 
metal. This will prevent the cord 
slipping off the end of the shaft 
Drill and de-burr a hole in the 

metal disc, so that the cord may be 
pushed through and fastened. The 
other end of the cord should be fixed 
to the door via a spring to even the 
tension. Leave the cord slightly slack, 
in the fully open position to enable 
a few turns to be wound on the shaft. 
Fix the wooden base vertically to 

the garage wall near floor level, and 
at the correct angle so as to allow 
the cord to wind neatly onto the 
shaft. 

SOLENOID DOOR LOCK 
Lock designs vary even more than 

garage doors, and again it is impos-
sible to give exact details. A 240V 

mains solenoid is used to unlock the 
door, and ideally it is to be linked to 
the existing lock, so that the door 
may still be unlocked by key in the 
event of a mains or system failure. 
The solenoid used in the prototype 

was wired across the "door open" 
motor connections. It was bolted to 
the garage door in the centre below 
the lock release plunger. A piece of 
strong, heavy gauge steel wire linked 
the solenoid plunger with the lock 
release mechanism, so that the lock 
was released as the solenoid ener-
gised. 

HIGH BRIGHTNESS L.E.D. 
A hole should be drilled right 

through the door frame just below 
the microswitch, S8, to house the high 
brightness 1.e.d., DI4. Insulate the 
long wires joining the 1.e.d. to the 
Control Logic, before pushing the 
device fully into the hole, with the 
wires emerging inside the garage. 
A piece of red transparent gel 

glued in front of the 1.e.d. will greatly 
improve visibility in strong light, or 
alternatively a complete I.e.d. indica-
tor with lens etc may be purchased. 

RECEIVING TRANSDUCER 
Park the car in front of the garage, 

and drill a hole into the garage door 
frame for the receiving transducer, 

Fig. 11. Cut-away drawing of the 
garage showing the locations of the 
major mechanical components and 
electronic units. 

ITEMS LIST FOR FIG. 11 
1 240V mains reversible electric 
motor 

2 Gearbox and winch 

3 Control Logic unit 

4 Ultrasonic Receiver unit 
(transducer is mounted in the 
door frame) 

5 Initial opening mechanism 

6 Top bracket 

7 Door fully closed switch, Si 
(the door fully open switch, 
S8 is mounted outside the 
garage at the top of the frame) 

8 Lock solenoid 

9 Manual open/close push-
button switch, S5 

10 Pulley/weight counterbalance 
system 

11 Wind-up cord/spring incor-
poratinc the safety cut-out 
switch, S4 

12 Obstruction  safety  cut-out 
switch, S3 

Motor, gearbox and Logic unit (items 1, 2 
and 3) on baseboard. 

Ultrasonic Receiver (item 4) mounted on 
inside wall. 
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Receiving transducer (part of item 4) 
mounted outside in the door frame. 

Part of the initial opening mechanism 
(item 5). 

Top bracket (item 6). 

Door fully closed switch, S7 (item 7). 

Door fully open switch, S8 (not shown in 
Fig. 11). 

Solenoid unlocking mechanism (item 8). 

Manual open/close switch, S5 (item 9) 
mounted on inside wall. 

X 1, so that it will line up with the 
transmitter. This hole should be wide 
and deep enough to flush mount the 
transducer, and a small hole should 
be continued into the garage for its 
lead. A small piece of stiff plastic 
may be fixed just above the trans-
ducer as a rain shield. 
Mount the receiver unit on the 

garage wall near the transducer, and 
wire it in with the screened cable. 

TRANSMITTING 
TRANSDUCER 
The transmitter unit and trans-

ducer must be securely mounted in-
side the engine compartment of the 
car, such that the transducer has a 
direct line of sight through the front 
grille.  Note that  ultrasonic trans-
ducers  are  fairly  directional,  and 
mount the unit at a suitable angle 
to align with the receiving transducer 
embedded in the door frame. 
A piece of very thin plastic (for 

example Cling Film) may be used to 
protect the transmitting transducer 
from dirt and water. It will reduce 
the output slightly, but is virtually 
essential bearing in mind the adverse 
conditions with which it must con-
tend. 

_ 

Pulley and weight system (item 10). Note 
that the front most pulley is mounted in 
the roof as close as possible to the door 
frame without fouling the hinge struts, the 

Obstruction safety cut-out switch, S3  rear pulley clearing the moving weights 
(item 12) shown actuating on bonnet.  away from the corner support. 
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Fig. 13. System wiring diagram giving all interconnections for installing the 
Automatic Garage Door. Note that it is not to scale (see Fig. 11 for layout). 

Having fixed the transducer and 
transmitter  unit, mount the push 
button inside the car, and connect it 
with the transmitter. 
Alternatively, the transmitter can 

be built as a hand held unit with the 
transducer and switch mounted into 
the same case as the circuit board 
and therefore can be used from any 
vehicle. 

POWER CUTS 
Unless the  garage is accessible 

through a rear door, some provision 
should be made in case of a mains 
power failure, which would, to say 
the least, be inconvenient! Depending 
upon the type of spring used, it may 
be possible to simply inch the door 
open just enough to allow the spring 
to be unhooked. Alternatively the 
spring could be- fixed to the door by 

means of a bolt which may be un-
screwed, if necessary, from the out-
side. 

WIRING 
Having fitted all the various com-

ponents, the wiring can commence. 
The wiring diagram, Fig. 13, used in 
conjunction with Fig. 11, shows all 
connections. 
Start with the Ultrasonic Receiver, 

the output, OV and 12V rails going 
to terminals 1, 2 and 3 respectively, 
on TB1, Control Logic. 
Continue  by  wiring  the  micro-

switches S7 and S8, the 1.e.d. D14 
and the manual open/dose push-
button switches S5 and S6. As these 
connections are all in pairs, twin 
cored cable of the type used for door-
bell installation is ideal. 
Where possible, run all wires along 

the same route to assist in lacing 

them together when completed. All 
joints to be sleeved after soldering. 
Now we move on to the emergency 

cut-out switches S3 and S4, wired 
from terminals TB1/3 and 4. As both 
these switches are mounted on the 
moving door, the wires must be care-
fully routed via the hinge struts and 
great care taken to prevent the wires 
being severed by any moving parts. 

MAINS WIRING 
When wiring the mains side of the 

circuit,  exercise  extreme  caution 
when dealing with the potentially 
lethal voltages involved. Remember 
that a garage is a damp environment 
with a large amount of exposed 
metal, so on no account at all should 
any mains terminations be exposed to 
the  elements  or enquiring young 
fingers! The importance of this can-
not be overstressed. 
For these reasons, TB2 must either 

be a completely insulated type or 
mounted inside the Control Logic 
case with  all wires  fed  through 
grommeted holes. Also all metalwork, 
the door, solenoid frame and the 
motor  housing  must  be  properly 
earthed (by a firmly bolted connec-
tion). 
For the solenoid wiring, the same 

precautions  must  be  taken  when 
routing the leads as for the fail-safe 
switches, as this too is mounted onto 
the door. 
When it comes to the motor con-

nections, follow the manufacturers 
instructions  supplied,  remembering 
that the neutral connection is com-
mon, the UP (or "open") will be 
forward and the DOWN (or "close") 
will be reverse. 
When all wiring is complete, form 

the wires into a neat bundle and 
secure them to the door frame or 
masonry  where  necessary.  Then 
vigorously check all wires and ter-
minals both visually and with the aid 
of a continuity tester before applying 
any power to the circuit. If all is well, 
the system is ready for a trial run. 

IN CONCLUSION 
As may have become evident in the 

description of the automatic garage 
door, it is extremely difficult to give 
exact details and dimensions due to 
the enormous variety of door types 
and hinge design. However, we hope 
to have given you enough inspiration 
to develop the idea to suit your own 
particular needs, having shown how 
it can be done. 
The  system  illustrated  is very 

much a prototype and has room for 
improvement, but it does work and 
very well too. So come on all you 
budding  Heath-Robinsons,  armed 
with the necessary electronics, I am 
sure even a shuttered type door 
could be adapted! 
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RADIO WORLD 
News Gathering 
In television broadcasting one of the 

continuing problems is that of providing 
"links" back to the studios for pictures of 
news events from places to which there 
are no permanent broadband circuits. 
This can be accomplished today by means 
of transportable satellite terminals, such 
as the one built by the'lB A in 1978 or the 
more recent BBC unit. 
But, at least in Europe, these are still 

experimental  systems,  although  used 
from time to time for operational broad-
casts from the Channel Islands, a North 
Sea oil rig and as a temporary link between 
Madeira and Portugal. There is still no 
European "domestic" satellite system that 
includes transponders dedicated to this 
type of work, and even when this does 
happen the equipment and satellite costs 
seem likely to remain quite high. 
One of the unanticipated "hazards" of 

electronic news gathering (ENG) stems 
directly from the compact size and light 
weight of the expensive equipment. In the 
turmoil of news gathering it is sometimes 
difficult to keep an eye on equipment 
costing many thousands of pounds. One 
team recently lost its small colour camera 
and portable tape recorder and is be-
ginning to believe that ENG stands for 
"easily nicked gear". 

Slow-Scan 
It has always seemed surprising to me 

that more use has not been made by the 
broadcasters of high-quality "slow-scan" 
television systems capable of providing a 
succession of still pictures over narrow-
band radio links or even the public 
switched telephone system. In the 1950s, 
various "cable TV" systems were devel-
oped both by the BBC and ITV for sending 
rather jerky black-and-white film across 
the atlantic, but with the coming of 
Intelsat 1 ("Early Bird") these were thank-
fully abandoned. But even today, with the 
worldwide satellite system, quite a lot of 
news reports, for example, consist of a 
telephone voice set against a "library" 
photograph of the correspondent or the 
city concerned. 
Yet the development of digital frame 

stores and digital synchronisers during 
the past few years could result in much 
improved slow-scan systems, and this 
type of approach is now being used in 
Germany. Brunswick Technical University 
has developed a process for transmitting 
colour photographs via the public switch-
ed telephone network to allow weather 
maps to be sent to the Frankfurt television 
production centre. 
The picture is viewed with an ordinary 

television camera and is displayed on a 
domestic receiver. The colour image from 
the camera is stored in a digital memory 
and then transmitted slowly over the 
telephone network. Each picture takes 20-
100 seconds, depending on the quality 
required, although only 5 seconds are 

By Pat Hawker, G3VA 

needed for a less clear picture for recog-
nition purposes. 
British Telecom at their Martlesham 

research  centre  are  also  developing 
various forms of "narrow-band" television. 
Radio amateurs have used both black-
and-white and colour slow-scan television 
for a considerable time, but are satisfied 
with results rather different from the 
high-quality pictures sought by broad-
casters. 

Military ingenuity 
The very first contact entered in my 

post-war log was with SVIEC in Athens 
on February 27,1946. In the current issue 
of Mercury the journal of the Royal Signals 
Amateur Radio Society, vice-president 
Major General (retd) Eric Cole, CB, CBE, 
former Director of Telecommunications, 
War Office, SU1EC and G2EC, tells the 
story of how SVIEC came on the air. 
As Chief Signals Officer, Land Forces, 

Greece in 1945-46 he arranged, after the 
German evacuation of Crete, for a large 
consignment of their signals equipment 
to be sent to Athens. But while looking it 
over a 30Ib generator fell on his foot, 
resulting in a stay in Hassani Military 
Hospital. 
To while away the time he had an HRO 

communications receiver installed beside 
his bed and found to his surprise that, 
although the amateur bands were still 
nominally closed, a lot of stations were 
already jumping the gun on 7MHz. The 
Corps transmitter s, some miles from the 
hospital, included a number of much-
prized American BC610 transmitters the 
military version of a Hallicrafters pre-war 
amateur transmitter). An "order-wire" and 
keying line were soon installed. 
In his capacity as a national telecom-

munication authority he allotted himself 

Satellite TV   
Despite much talk, the outlook for 

UK direct-broadcast satellites (DBS) 
is still confused. Britain is to pay a 
one-third share (£77 million) towards 
the £230 million cost of the European 
Space Agency's L-Sat project which 
plans to put a large satellite capable 
of carrying a high-power DBS trans-
ponder into geostationary orbit in 
1986. But this will be at 19 degrees 
West, and not the allotted position for 
a fully operational UK DBS satellite 
at 31 degrees West. 

The L-Sat transponder may in fact 
be used for a Pan-European system 
under the aegis of the European 
Broadcasting Union which has been 
offered experimental use of a DBS 
transponder on L-Sat free of charge. 

With the support of broadcasters in 
the UK, Austria, Belgium, Greece, 
Ireland,  Israel,  Italy,  Malta,  The 
Netherlands,  Spain,  Switzerland, 
Turkey and Yugoslavia, EBU are to 

the call SV1EC and was soon working 
stations  all  over the  world.  British 
amateurs were re-licensed for 1.8 and 
28MHz only from January 1,1946 and soon 
afterwards British Service personnel in 
the Mediterranean area were permitted to 
use four letter callsigns, beginning X A, 
on the amateur bands. 

On the Beam 
A few years later, General Cole, while 

living in a black of flats in Mayfair showed 
similar ingenuity and determination when 
objection was taken to his roof-top aerials. 
He devised a system of three aerials, 
including a 28MHz rotary beam, that could 
all be erected and dismantled at short 
notice, during darkness or when they 
were unlikely to be observed by censorous 
eyes. 
At other times all poles and wires were 

dismantled and could not be seen from 
the ground 80ft below. 

New Emissions 
For many years the various types of 

radio emissions have been classified 
internationally as part of ITU's Radio 
Regulations: Al for CW. A3 for a.m 
telephony; A3J for s.s.b. with fully sup-
pressed carrier; A5 for television, and so 
on. But now the old order changeth and 
is giving place to new. 
As a result of the 1979 World Admin-

istrative Radio Conference a revised list 
officially came into operation on January 1. 
What was Al now becomes Al A; A3 
becomes A3E; Fl for r.t.t.y. becomes FIB. 
In a rather more radical change s.s.b. 
becomes J3E; f.m. telephony becomes 
F3 A; vestigial-sideband, amplitude-mod-
ulated television is C3F. 
In front of these basic classifications a 

further set of hieroglyphics can, when 
required, be used to indicate the band-
width of the emission. This is now written 
according to a code in which the frequency 
designation is used as a "decimal point": 
thus 0.1Hz becomes H100; 400Hz is 
written  400H;  2.4kHz  becomes 2K4; 
1-25MHz is 1M25; while 5.5GHz would be 
written 5G5. 

make  feasibility studies  this  year 
(1982) using lower-power distribution 
satellites. But although these will in-
dude transmission of many TV pro-
grammes it is not intended that these 
should be available to the public. 
In the meantime there is a growing 

feeling that before DBS can flourish 
some way must be found of over-
coming at least some of the barriers 
that make it difficult to provide tele-
vision programmes across frontiers. 
This applies particularly to the vital 
differences in transmission standards 
and particularly those between the 
PAL and SECAM colour systems. 
One proposal for overcoming this 

problem  has come from  IBA  en-
gineers, an ingenious system called 
MAC (Multiplexed Analogue Compon-
ent). This system, if used for satellite 
transmission,  would  provide  high-
quality pictures, in a universal form 
more suited to the characteristics of 
satellite transmission. 
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Interval Mu Op',Outer 
PRODUCING special effects with a cine 
camera can be aided by using one 

or both of the circuits in this article. 
These are not normally found on 
medium priced cine cameras. 
The obvious use for the Interval 

Timer would be in time lapse cine, 
for example, the opening of flowers, 
fast moving clouds or simulation of 
early black and white comedy films. 
The Frame Counter has rather a 

different use in as much as mode of 
operation is shorter but it is still very 
useful, for example, the inclusion of 
a Matte, such as a laser shot from 
a spaceship could be fired on the 
film where you want it. Using the 
Frame Counter at the beginning of 
the first exposure it will tell you the 
number of frames that have been 
taken. A backwinder may then be 
used to rewind the film to the precise 
position where the second exposure 
is to take place. 

CINE SOCKETS 
It should be noted now that not 

all cine cameras will have the facility 
to use both circuits. For using the 
Frame Counter the camera must be 
equipped with a flash or sync. socket. 

This will have a pair of internal con-
tacts that make as each frame is 
taken. 
The Interval Timer can only be 

used with a cine that has a single 
frame switch, that is for taking one 
frame at a time. It must also be of 
the  type  which  uses  an  electro 
mechanical solenoid as the trigger 
and be connected to an output socket 
for remote control. This will normally 
be a 2.5mm or 3.5mm jack socket. 
If in any doubt about either of these 
sockets,  contact  your local  photo-
graphic dealer who should be able 
to help. 

CIRCUIT DESCRIPTION 
The complete circuit diagram is 

shown in Fig. 1. There are two dis-
tinct sections, the Interval Timer and 
the Frame Counter, and could if re-
quired be built separately. It must be 
remembered, however, that IC2 is 
shared by both sections and so if only 
building one section, the gates not 
used should have their inputs con-
nected to the positive supply rail. 
ICI forms the basis of the Interval 

Timer, the 555 device being wired in 
the astable mode, to provide a very 

low frequency square wave oscillator. 
The speed of this is controlled by 
VR I. 
The pulse from the output, pin 3, 

is inverted by IC2a and fed to the 
base of TR1 via R5. Pulses from ICI 
cause TM  collector/emitter resist-
ance to rise and fall in sympathy; 
when low it acts like a switch being 
closed  across  SKI  to  reach  the 
REMOTE socket on the camera. 
The frequency of the output pulses 

ranges from approximately 1 a second 
to 1 a minute. To indicate that the 
timer is working, for setting up pur-
poses, an I.e.d, is connected across 
ICI output. The 1.e.d. in fact is the 
d.p. pin on Xl. 

RELAY OPTION 
TR I can  be  connected  to  the 

camera  using  the  collector  and 
emitter as described above, or alter-
natively if this method is not favour-
able  then  a relay  could  be  in-
corporated as shown in Fig. 2. This 
would of course consume more cur-
rent so a larger battery or a small 
9 volt power pack would be advisable 
for prolonged use. Each pulse is fed 
to transistor TR1 which activates the 
relay and closes its contacts to com-
plete the circuit to the solenoid and 
so take one frame of film. 
IC3 and IC4 are decade counters 

with 7-segment display outputs. These 
are wired together to form a counter 
from 0 to 99. 
The pulses to the clock input to IC4 

are derived from the SYNC, contacts on 
the cine camera via SK2, switching 
positive to pin one IC3. So the num-
ber of pulses received at SK2 are 
counted by IC3 and IC4 and displayed 
on XI and X2. 
R6 and C2 eliminate contact bounce 

from camera sync. output. R7 holds 
pin 15 on both IC3 and IC4 to ground 
(count condition) until S1 is depressed 
when pin 15 is taken "high" and 
resets both i.c.s to 00. 
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DISPLAYS 

The outputs from IC3 and IC4 
directly feed displays XI  and X2 
whose cathodes are connected to the 
collectors on TR2 and TR3. Gates 
IC2a and IC2b and their surrounding 
components  form  a square  wave 
oscillator whose output is fed via R11 
to the base of TR3 and also to the 
input of gate IC2d wired as an in-
verter feeding the base of TR2 via 
RIO. This circuit grounds each display 
alternately to function as a simple 
multiplexer. This keeps the current 
consumption down, as does the use 
of cmos i.c.s. 
Once the counter reaches 99 the 

next pulse will reset the display to 
zero and continue counting. 

COMPONENTS 
Resistors 
R1  470S1  R4 
R2  18kfl  R5 
R3  1 kfl  R6 
All IW carbon ± 5% 

6800 
2-7kfl 
470kfl 

R7  wka 
R8  16k0 
R9  161d2 

Capacitors 
C1  47µF 10V tantalum bead 
C2, C3 0.047µF miniature sleeved polyester (2 off) 

Semiconductors 
TC1  555 timer i.c. 
IC2  CD4011 CMOS Quad 2-input NAND gates 
IC3,4  CD4033 CMOS decade counter/7-segmeni outputs 
TR1  BC109 silicon npn 
TR2,3 BFY50 silicon npn (2 off) 
X1, X2 DL704.common cathode 7-segment displays 

Miscellaneous 
VR1  2.2M11 log, law carbon potentiometer 
Si  momentary action push-to-make switch 
S2  miniature single pole on/off switch 
SKI  2-5mm jack socket 
SK2  3-5mm jack socket 
B1  9V type PP3 battery 
Stripboard: 0-1 inch matrix size 34 strips x 29 holes; d.i.l, i.c. sockets: 16-pin 
(2 off), 14-pin (1 off), 8-pin (1 off); PP3 battery clip; 22 s.w.g. tinned copper wire 
(for links); general purpose miniature stranded connecting wire (or ribbon 
cable—see text); control knob; case, sloping front paneljsize 160 x 100 x 60mm 
approx., West Hyde TEK362 or similar. 
REMOTE Option—see text, Fig. 2. 
RL A  9V 410 ohm coil with 1 set of normally open contacts. 

R10 6-8kfl 
R11 6-81d1 

See 

Shop 
Talk 

page 95 

Fig. 1. Complete circuit diagram for the Cine Interval Timer and Frame Counter. 
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Fig. 3. Component layout on the topside of the stripboard. 
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Fig. 4. Underside details for the circuit board showing freaks in the copper strips. 
Also note the small links across strips. 

124 Everyday Electronics, February 1982 



f-
9-

NO PIN 
COM.CATHODE -

NO PIN 
e - 
d - 

-a 
-b 
-COM CATHODE 
NO PIN 
-d.p. 
- c 

X1 & X2 VIEWED FROM TOP SIDE 

/23 FS 

UIS 

1,15 

0022 

Fig. 5. Wiring to the rear of the front panel. The letters and numbers at the ends of the 
•  wires refer to locations on the topside of the circuit board. 

ASSEMBLY 
The prototype was constructed on 

a single  piece  of stripboard, size 
87 x 75mm as shown in Fig. 3. First, 
make all the breaks required on the 
underside and then mount the i.c. 
sockets followed by the resistors, link 

wires, capacitors and transistors. Do 
not insert the i.c.s. at this stage. Note 
that these are cmos devices and the 
usual precautions should be taken. 

In the prototype the flying leads 
from the board to other case mounted 
components used ribbon cable for this 
to keep wiring together and neat. 
General purpose "separate" hook-up 
wire can be used here if preferred. 

The two displays were glued to a 
red diffuser (Perspex) using Araldite 
and this assembly when set glued to 
the underside of the front panel be-
hind a previously made rectangular 
cut-out. 
If preferred a separate led. (T11, 

209 for example) could be used in 
place  of  the  d.p.  I.e.d.  on  XI 

Components mounted inside the case and interwired with ribbon 
cable. 

as was used on the prototype. The 
power supply is a 9V PP3 battery, 
but if desired, a socket could be wired 
in place of the battery clip to allow 
an external power source to be used. 
Finally check all wiring, especially 

to the cmos i.c. power lines and the 
displays. If satisfied, insert the i.c.s 
into  their  sockets  paying  special 
attention to their orientation. 

TESTING 
Connect up to your camera using 

suitable leads. With the interval timer 
first check the polarity of the RE MOTE 
socket and connect SKI so that the 
more positive lead goes to the col-
lector of TR1. Operate the single 
frame switch on the cine camera, 
turn  VRI  to  minimum  resistance 
(fully anticlockwise), switch on and 
the  "monitor" led.  (d.p. or X1) 
should flash on and off at approxi-
mately one second intervals and if 
connected  correctly  to  your  cine 
camera, the camera should take 1 
frame per second. 
A stop-watch or other means will 

be  needed  to  calibrate  the  scale 
around VR I. 
Connect the Frame Counter to the 

SYNC. or flash socket, press RESET and 
manually take I frame at a time to 
check that the counter is counting 
properly and not jumping. If contact 
bounce  is affecting  counting  then 
some experimenting with the values 
R6 and C2 will be necessary to cure 
this. 
Using both facilities of this unit will 

be advantageous in time lapse cine as 
the Frame Counter will show the 
number of shots taken by the Interval 
Timer and also allow the "run time" 
of the film to be calculated. 
For example:  96 frames at 24 

frame  per  second =4  seconds.  90 
frames at 18 frames per second= 5 
seconds.  1=1 

Completed prototype board. The two transistors in the bottom 
right have been replaced with more common types. 
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Sa,A 

FOR 
BEGINNERS 

THE transformer is often regarded 
in awe as a seemingly complicated 

and confusing device but in reality, 
it is a very useful and efficient com-
ponent. 
The first encounter newcomers to 

electronics are likely to have with 
transformers  will  probably  be  in 
power supply circuits, but in fact they 
have applications in many aspects of 
electronics, including radio, high fre-
quency work and audio circuits. How-
ever, here we shall concern ourselves 
only with the mains power supply. 

STEP-UP AND STEP-DOWN 
Basically, a transformer is a device 

for converting one a.c. voltage to 
another a.c. voltage (note that they 
will not work with d.c. voltages) and 
and it can be either converting a low 
voltage to a high voltage (step-up) 
or converting a high voltage to a 
lower one  (step-down). It is this 
latter type which feature mainly in 
EVERYDAY ELECTRONICS as it includes 
transformers used for stepping down 
the mains to low voltages. 

PRIMARY AND SECONDARY 
The input of the transformer is 

known as the primary winding and 
the output as the secondary winding 
("winding" because the transformer 
consists of coils of wire wound onto 
a bobbin). 
It is not uncommon for a trans-

former to have two or more primary 
or secondary windings and this is best 
illustrated  on  mains  transformers 
with two  120V  primary  windings. 
The reason for this being that the 
transformer can be used on 120V 
mains (in Europe for example) or by 
connecting  the  two  primaries  in 
series, the transformer will work on 
240V (the UK standard). 
It  is also  permissible  to  join 

secondary windings together in series, 
so for example, two 4.5V secondaries 
in series will result in a 9V output. 
It is not correct, however, to con-

nect the primary to the secondary, ex-
cept under exceptional circumstances. 

PARALLEL WINDINGS 
When considering connecting prim-

ary or secondary windings in parallel, 
you have to look at the current rating 
of the transformer and this is usually 
governed by the size of the compo-
nent and the gauge (thickness) of 
the wire used. 
So for example, if a circuit requiries 

12V at 2A and the available trans-
former has two 12V secondaries rated 
at lA each, these can be wired in 
parallel to supply the 2A. 

120V 

24°Va 

MAINS 

PRIMARY I INPUT 
WINDINGS 

20V 

by 

ov 

OV 

SECONDARY (OUTPUT) 
WINDINGS 

120Va c 

1.5Va c 

Fig. 1. Circuit diagram of a step-down 
transformer with two 120V primary wind-
ings connected in series for 240V mains 
operation, a centre-tapped 20V secondary 
and two 4.5V secondaries wired  in 
parallel. 
Note the two lines down the centre of 

the symbol representing the metalwork or 
"laminations" of the transformer. It is also 
customary to draw fewer "coils" on the 
low voltage windings. 

Fig. 2. Various types of mains transformer. 
From the front: a 1.2VA sub-miniature 
with p.c.b. mounting pins; 12VA p.c.b. 
mounting; 20VA chassis mounting with 
solder tag connections; 100VA chassis 
mounting with screw terminals. 

Two very important points must be 
remembered when connecting wind-
ings in parallel: (1) they must be of 
the same voltage, that is, you cannot 
wire a 9V winding in parallel with a 
12V winding, and; (2) the starts of the 
windings must be joined together and 
likewise the two finishes must be con-
nected. If this rule is not observed 
and the windings are reversed, there 
will be no output, as the voltages 
cancel each other, and one very hot 
transformer! 
The same applies to primary wind-

ings in parallel. 

CENTRE TAPPING 
Another form of winding is the 

centre tapped winding, and this sim-
ply  means  that  an  extra  output 
voltage can be achieved by literally 
"tapping" off from a winding without 
breaking the continuity of the coils. 
For instance, if a tapping is made 
half-way up a 20V winding, 10V will 
result at this point. 

VA RATING 
The power capacity of a trans-

former is often quoted as a VA 
rating. This is the total output voltage 
multiplied by the maximum output 
current. For example, a transformer 
with a single 12V secondary rated at 
0.5A is a 6VA transformer. 

12V X 0.5A=6VA 
Equally, by knowing the VA rating 

of a transformer, the maximum cur-
rent can be calculated by dividing the 
VA rating by the output voltage. For 
example, a 20VA transformer with a 
single 10V secondary can supply 2A. 

20VA-- 10V= 2A 
Incidentally, the VA rating is also 

true of the primary windings, so to 
calculate the current drawn from 
the supply on maximum load, simply 
divide the VA rating for the trans-
former by the primary (input) voltage. 
For example, a 12A, 240V mains 
transformer will draw 50mA from 
the supply. 

12VA — 240V =0.05A or 50mA 

TERMINATIONS 
To a large extent, the VA rating 

will determine the physical size of a 
transformer, the higher the rating, 
the bigger the component. 
A variety of shapes and methods 

are available, some of which are 
illustrated in Fig. 2. Transformers up 
to about 12VA can be supplied with 
solder tags or p.c.b. mounting, from 
20VA to 100VA will almost certainly 
be too heavy for p.c.b. mounting so 
therefore they are only available with 
solder tags and integral fixing brac-
ket. Greater than 100VA will be quite 
a substantial assembly with mounting 
frame and terminal block connections. 
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Offer ends 

31st March, 1982 

DOMED 

Micro-processor 
universal 
Timer 
This incredibly versatile 
programmable timer can 
control up to 20 functions 
at accurately timed 
intervals over a period 
of a week. Originally 
developed for industrial 
and laboratory use it 
offers many interesting 
and exciting 
possibilities for the 
amateur constructor. 
Based on a pre-programmed. 
TMS 1000 Microprocessor, k 
the unit provides a 24 
hour clock with four 
independent relay 
controlled outputs with 
a programmable period of one week. Up to 20 daily or weekly programmable 
functions can be set via a keyboard. Any of the timer functions can be 
assigned to control any one of the four relay outputs thus providing 
almost unlimited programming possibilities. 
No previous experience of microprocessor programming is necessary since 
the manual explains all the possible operations, clearly and simply, 
enabling the inexperienced user to be fully conversant within one 
hour. Completed programme steps are indicated by LED's 

The kit comes complete with printed panel and may be installed either 
as a 'built-in' or a 'free-standing' unit. A stabilised power supply mounted 
on a separate printed circuit board is supplied with the unit. It requires 
the addition of a 12V, 1A transformer. There is space on the board for 
up to four output control relays. One is supplied with the kit. Further relays 
maybe ordered separately as required. Price: (excluding wooden housing as 
illustrated) £4837 inclusive of VAT and DELIVERED FREE on U.K. mainland. 

APPLICATIONS 

The programmable timer can provide central control of domestic 
electrical cooking, heating and entertainment equipment. 
The possibilities are limited only by the imagination of the user. 
Control of house lighting to discourage intruders; control of TV or 
audio equipment; sound or video recording control; automatic plant 
watering; automatic pet doors or feeding—area few simple examples. 
For the professional or industrial user many uses in this area of process 
control will be found. 
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TECHNICAL DATA: 
Power supply 
Mounted on separate pcb with space for up to four output 
control relays Requires 12V. 1A transformer 

CONTROL SWITCHING: 
Standard relays lone supplied with kit) will switch 2A. 
Additional relays may be ordered separately. 

National relay, order no. HT 12V. 
Siemens relay, order no. Al INV12. 

MICROPROCESSOR. 
TMS 1000 

DISPLAYS: 

12mm 7 segrnent LED numerical display. LED 
programme function indicators. 

DIFFICULTY GRADE: 3 

KIT NUMBER: K1582 

 V END 

VELLEMON CI K Limited 
P.O Box 30, St. Leonards-on-Sea, East Sussex TN37 7NL Tel: Hastings 104241 753246 

E memmi n  N MI =IN = NI M=111 = MI 

FREE Soldering III  Please send me your free catalogue of Velleman electronic kits: 

/1017 •I Na me 

THE VELLEMAN KIT RANGE 
2.2 Watt mini amplifier 
Mono VU using LED's 
7 Watt amplifier 
Dimmer 1000 Watt 
Dimmer 1000 Wattideparasite) 
High precision stopwatch 
Microprocessor Universal timer 
20 Watt monolithic amplifier 
FM oscillator 
Stereo VU using LED's 
Universal mono pre-amplifier 
60 Watt power amplifier 
Power supply 1 Amp 
Power supply for stereo 60 Watt amplifier 
Running light 
Digital panel meter 
Single digit counter 
Transistor ignition 
Complex sound generator 
50 Hz crystal base 
4 channel infra-red remote control (transmitter 
or receiver) 

Infra-red detection system (transmitter or 
receiver) 

Central alarm unit 
FM stereo decoder 
High quality FM tuner 
Digital frequency counter for receivers 
CB power supply 3.5 Amp 12V 
Digital thermometer 
FM stereo receiver (19 in. rack-mounting) 
2 channel infra-red remote control light 
dimmer (transmitter or receiver) 

Infra-red receiver for tuner K25513 
Infra-red transmitter for tuner K25513 
Tape 'slide synchronizer 
3 channel coloured light organ 
20 cm display (common anode) 
20 cm display (common cathode) 
Three tone bell 
5-14V DC 1 Amp Universal power supply 
Light computer 
Universal stereo pre-amplifier 
Stereo RIAA corrector amplifier 
Universal 4 digit up/down counter with 
comparator 

Microprocessor doorbell with 25 tunes 
40 Watt audio amplifier 
Electric drill speed control 
Microprocessor-controlled EPROM 
programmer (kit form) 

Microprocessor-controlled EPROM 
programmer (built and tested) 

\ ..Universal start/stop timer 

Repair Service available (for a 
nominal charge) if your soldering 
technique is not quite what it 
should be! 

Any technical enquiries welcomed 
—in writing—and will be answered 
promptly by letter. 

TRADE ENQUIRIES 
WELCOME 

with your first 
order of £l0 

or over 

Address   
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PRACTICAL ELECTRONICS - STEREO 
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 10'/2-x 21/2- approx. Complete with diagrams and instructions 

SPECIAL OFFER! 
• Matching I.C. 10+10 Stereo Power 
amplifier kit (usually £3.95 + E1.15p&P) 

• Mullard LP1183 built preamp, suitable 
for ceramic and auxiliary 
inputs (usually £1.95 + 70p P&P) 

• Matching power supply•kit with trans-
former (usually £3.130 + £1.95 p&p) 

TUNER 

KIT PLUS: 

• Matching set of 4 slider controls complete 
with knobs for bass, treble and volumes 
(usually Et .70 + 80P P&P) 

£21.95 £'31us80 „&„ 

t  11  
STEREO AMPLIFIER KIT 
• Featuring latest SGS/ATES TDA 2006 10 watt output IC's 
with in built thermal and short circuit protection. 
• Mullard Stereo Preamplif ter Module 
• Attractive black vinyl finish cabinet, 9-x 8% -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 preamp 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 
available, price 50p Supplied  £14.95 
FREE with the kit.  Plus £2.90 P&P 

SPECIFICATIONS: Suitable for 4108 ohm speakers 
Frequency response  40Hz  20KHz. 

Input sensitivity  P.U. 150m V Aux 200m V 
Mw. 1.5mV. 

Tone controls  Bass •12db @ 60Hz 
Treble +12db @ 10KHz 

Distortion  01 % 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 
2 WAVE 
BAND 
MW - LW 
• Easy to build 
• 5 push button 
tuning • Modern design 
• 6 watt output • Ready etched 
and punched PCB • Incorporates suppression circuits. 

All the elect --itc 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 16"x 4-app.1 

available as a kit complete.  1.95/pack. Plus £1.15 p&p 

SERIES II 

ONLY 

£17,95 plus 

£2 50 P&p, 

HIGH POWER 
AMPLIFIER 
MODULES 
RE ADY BUILT OR 

125 WATT MODEL 

200 WATT MODEL 

IN KIT FOR M 

KIT  BUILT 

£0.50  £4.25 

SPECIFICATIONS: 
Max. output power (RMS) 
Operating voltage (DC/ 
Loads 
Frequency response 

measured @ 100 watts  25Hz  20KHz  25Hz - 20KHz 
SensitivIty for 100 watts  400mV @47K  400mV @ 47K 
Typical T.H.D. @ 

50 watts, 4 ohms  0.1 %  0.1 % 
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 

Pius ft 15 p&p  Plus El 15p&P 

£14.95  £18.95 
Plus El 15p&p  Plus El 15 P&P 

125 W Model  200 W Model 
125 watts  200 watts 
50 • 80 max  70  95 max. 
4 • 16 ohms  4 • 16 ohms 

TUNER 
KIT 

IS M 
generously rated 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 
preformed and ready to use. Supplied with all parts, circuit 
diagrams and instructions. 

ACCESSORIES: 
Suitable LS coupling electrolytic 

for 125W model 

Suitable LS coupling electrolytic 
for 200W Model 

Suitable mama power supply 
unit for 125W model 

Suitable Twin transformer powe, 
supply for 200W model 

£1.00 plus 25p p&p 

£1.25 plus 25p P&P 

£7.50 plus £3 15 P&P 

£13.95 plus £4 00 P&P 

30+30 WATT STEREO AMPLIFIER 
Viscount IV unit in teak simulate cabinet, silver finished 
rotary controls and pushbuttons with matching fascia, 
mains indicator and stereo iack socket. Functions switch 
for mic 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 8 ohm speakers. 
Size 14% -x 10" approx.  £32.90 
BUILT AND TESTED.  Plus £3.80 p&p. 

TV SOUND TUNER KIT 
in featured in E TI December 81 issue Kit of parts 
including PCB. UHF tuner. I.0 Is, all components 
excluding case, and selector switch. £11.45 • £1.50 P&P 

- 

• 
Eli 
I  1 ,4E* 

•  te 

• 'if ansformer £1.50 • £1.50 p&p (p&p free on trans 
for mer if ordered with bitl  Ready built LP1183 Module 
for simulated stereo operation £1.95 • 759 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 
authorisation. 
ALL PRICES INCLUDE VAT AT 15%. 

All ite ms subject to availability. Prices correct at 1/10/80 and subject to change without notice. RTVC Li mited r 

MONO MIXER AMPLIFIERS 

50 WATT Six individually mixed inputs for two pick ups 
ICei. or Mag.), two moving coil microphones and two aux• 
diary for tape, tuner, organs, etc. Eight slider controls - six 
for level and two for master bass and treble, four extra treble 
controls for mtc and aux inputs. Size. 13%"x6%"x3%"app. 
Power Output 50 watts R.M.S. (continuous) for use with 4 to 
8 ohm speakers. Attractive  . 
black vIttyl case with matching 
fascia and knobs. Ready to use.  Pius £3 70 p&p. 

£39.95 

100 WATT 

Brushed 
Aluminium 
fascia and rot-
ary controls. 

Size approx. 14"x4"x10%". 
Five vertical slider controls, master volume, tape level, Inc 
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 (PF LI lets YOU hear the next 
disc before fading it in. 
VU meter monitors output. 

100w RMS output 1200wpeak).  Plus £4.60 p&p. 
£76.00 

MAIL ORDER ONLY 
21A HIGH STREET, ACTON, W3 6NG, 
Note: Goods despatched to UK postal addresses only. 

For further information send for instructions 20P 
plus stamped addressed envelope. 

eserve the right to update their products without notice. 
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POWER MODULES 
One of the leading British 

designers and manufacturers 
of encapsulated audio ampli-
fiers,  pre-amplifiers  and 
power  supplies,  ILP  Elec-
tronics of Canterbury, is in 
the process of launching a 
major range of new modular 
products for home hi-fl and 
disco constructors. The new 
audio modules, like the exist-
ing  range,  are  all totally 
compatible with each other 
and  can  be  combined  to 
create a "tailored" system. 
The HD Power Amp mod-

ules are a new range  of 
heavy  duty  Bipolar  power 
amplifiers, specially designed 
to  withstand  the  heavy 
usage and potential misuse 
of disco and guitar amplifier 
work. Available in a choice 
of three outputs; 60W, 120W 
or 240W per channel (each 
with or without heatsink), 
the prices range from just 
under  £20  plus  VAT  to 
approximately £39 plus VAT. 
The HY7 mono mixer is 

an encapsulated unit capable 
of mixing up to eight signals 
into  one.  The  HY7  cost 
£5•15 plus VAT. 

Other new mixer modules 
are the HY11 mono mixer, 
which mixes five signals into 
one and has provision for 
bass and treble controls, and 
the HY69 mono preamplifier 
with two input channels for 
magnetic cartridge or micro-
phone with mixing volume, 
treble  and  bass  control 
facilities. Price £10•45 plus 
VAT. 

ILP  Electronics  Ltd, 
Dept EE, Graham Bell 
House, Roper Close, Can-
terbury, Rent CT2 7EP. 

ZX PRINTER 
Sinclair Research has in-

troduced a new Printer to 
complement its existing ZX 
range of personal computers 
and software. The ZX Printer 
is only available direct from 
Sinclair, mail order, for the 
sum  of  £49.95  including 
VAT. 
Designed by Sinclair exclu-

sively for use with the ZX81 

DIGITAL MULTIMETERS 

Two  new  liquid  crystal 
display  (LCD)  multimeters 
just  introduced  onto  the 
market by Lascar Electronics 
are  claimed  to  be  nearly 
half the price of competing 
instruments. 
The six function, including 

a diode check facility, in-
struments  have  21  ranges 

CHARGE IT 
Appearing  in  the  shops 

now, under the brand name 
of X-Cell, is a new recharge-
able battery designed to re-
place  the  existing,  fairly 
expensive 6V, type 996, lan-
tern battery. 
Developed by NiTech Ltd., 

a British Company, the bat-
tery  features  a "built-in" 
charging unit, which means 
that  you  need  no  other 
adaptor  or  recharging  de-
vice; you simply plug into 
the  nearest  power  supply 
with the leads provided. The 
units  can  be  directly  re-
charged  from  almost  any 
mains supply worldwide, or 
from vehicle, boat or aircraft 
batteries. 
The manufacturers  claim 

that tests have proved that 
the X-Cell will give a mini-
mum of 300 and as many as 
3,000 charge/discharge cycles 
at a cost of less than 1/10 
of a penny per charge. It is 
claimed that they cannot be 
overcharged and connection 
polarity makes no difference. 
Two versions are available, 

the X-Cell Plus with continu-
ous  operation  times  be-
tween charges of 312 hours 

and can resolve voltages to 
lmV, current to  ltAA and 
resistance to 1 ohm. Auto-
polarity  and  auto-zero  are 
standard.  The  4mm  input 
terminals  are  protected 
against overloads and tran-
sients. 
Housed  in  identical 

moulded  cases,  the  DP200 
model claims a 0•5 per cent 
accuracy and is available at 
£27.95 plus VAT, while the 
DP2010 model costs £23.95 
plus  VAT  and  claims  an 
accuracy of 1 per cent. 
Both types feature a 0.5in 

LCD readout with a 200 hour 
battery life and an indication 
on  the  display  when  the 
battery needs replacing. 

Lascar Electronics Ltd., 
Dept EE, Unit 1, Thoma-
sin  Road, Burnt  Mills, 
Basildon,  Essex  SS13 
1LH. 

and a retail price of £19•95, 
and the X-Cell Regular, a 
light duty household version, 
at 112 hours and a retail 
price of £14.95. The X-Cell 
is  guaranteed  for  three 
years. 

NiTech Ltd, Dept EE, 4 
Castle Street, Hastings, 
East Sussex TN34 3DY. 

personal computer, and the 
ZX80 with retrofit 8K ROM, 
the new printer features full 
alphanumerics  and  high 
resolution graphics. A special 
feature is a Copy command, 
which  prints  out  exactly 
what is on the TV screen 
without further instructions. 

Sinclair  Research  Ltd, 
Dept  EE,  6  King's 
Parade, Cambridge CB2 
1SN. 

CALCULATOR 
WITH PUNCH 

A  novel  design  pocket 
calculator, type BG15, com-
bining the extra functions of 
a quartz clock with alarm 
and  a realistic  electronic 
boxing game is the latest 
offering  from  Casio  and 
available through Tempus. 
When  switched  to  the 

boxing  game,  the  display 
shows a couple of pugilists 
in  action,  throwing  and 
blocking punches to the head 
and body, swaying to avoid 
blows, reeling when struck, 
retreating to the ropes, and 
so on in imitation of a real 
bout. 
One boxer is under control 

of the player, the other a 
programmed hitter and de-
fender. As the player's skill 
progresses, successive oppon-
ents  become  more  robust 
and competent, as "weight" 
divisions and handicaps in-
crease. 
The calculator automatic-

ally keeps score of rounds, 
points and verdicts. 
The Casio BG15 is avail-

able from Tempus and costs 
£16•95. 

Tempus, Dept EE, 164 /167 
East  Road,  Cambridge 
CBI IDB. 
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MCIA 
MICROPROCESSOR-
CONTROLLED MUSIC BOXES  

This is a modification that can be 
applied to the Microchime (February 
1979) and the Micro Music Box (Feb-
ruary 1980). 
The TM1000N, MP0027A musical 

integrated circuit has two switching 
functions: one to select the tune and 
the other to select the bank of tunes 
to be played. Instead of using a three-

position  switch  for  the  former  1 
designed a push button unit which 
gives the project a little more style! 
The operation of the circuit can 

be considered as follows: 
id I is used to "clean up" the pulses 

made available from SI to feed IC2. 
IC2 is a decade counter wired to 
count from 0 to 2 giving three out-
puts which are used to control IC3. 
The bilateral switches in this integ-
rated circuit are operated by these 
outputs to cause either select 1, 2 or 
3 lines to be activated. Therefore, 
together with the common line this 
part of the circuit functions as a 
three-way switch. 
The unit can be fitted into the 

existing case taking its power from 
one or both batteries.  D. Butler, 

Lexden, Colchester, 
Essex. 
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DARKROOM TIMER 

This circuit was designed around 
two tinier i.c.s. The 555 is wired as a 
monostable and the 556 is wired as 
two astables. The timing period is 
determined by adjusting V11.1. The 
556 forms the audio alarm section of 
the timer, and the 555 does all the 
timing. 
On closing SI, the output (pin 3) of 

IC2 goes high, thus preventing the 556 
from turning on. The 1.e.d. will be on, 
indicating that timing has begun. 

When the timing period is over, the 
1.e.d, will go off as pin 3 (IC2) goes 
low. At the same time that the led. 
goes off, ICla, b switch on and the 
alarm sounds. The alarm will be short 
bleeps caused by the switching on and 
off high frequency oscillator ICla. 
This is achieved by connecting the 
output of IC1b to the reset pin (4) of 
ICIa. 1C1b is oscillating at about 1Hz. 
VIII is 220 kilohm linear. 

B. T. Nkambule, 
Mbabane, 
Swaziland 

COIN FLIP 

This is a cheap and novel way of 
producing an electronic "heads and 
tails". Not only does it use only one 
i.c., it is touch sensitive as well. The 
resistance of one's finger forms the 
timing resistance and, in fact, if only 
a very light touch is applied the 1.e.d.s 
can be seen to flip between states. 
Taking the finger of the touch plate 
(which can be Veroboard with alter-
nate  stips  joined)  will  end  the 
"throw". One 1.e.d, has to be labelled 
"Heads" and the other "Tails" 

A. J. Boulton, 
Stoney Stanton, 

Leics. 

ELECTRONIC CHICKENS 

Now I know there are kits on the 
market for electronic chickens, but 
this one is different! The circuit is a 
simple multivibrator using common 
components, is simple to build, and is 
unique! It is light controlled. So what, 
you say. The ORP12 used has black 
tape over the window, the circuit is 
that sensitive! 
How to use it: Put it in a box with 

the PCC1 on the outside of the lid, and 
black tape on the window. Carry the 
box about in the room to obtain 
random clucking as it goes in and out 
of the shadows. It also does the long 
baaachackle  in  brightish  daylight, 
near a window. It clucks slowly in the 
dark, faster in medium dark. 

Brian S. Craigie, 
Edinburgh, 
Scotland 

130 Everyday Electronics, February 1982 



THREE FOR FREE/ 
FROM GSC 

EXPERI MENTOR BREADBOARDS 
No slIdering modular breadboards, simply plug 
components in and out of letter number identified 
nickel-silver contact holes Start small and simply 

snap lock boards together to build a breadboard of 
any size 

All EXP Breadboards have two bus bars as an rntegral 
part of the board, if you need more than 2 buses 

simply snap on 4 more bus-bars with the aid of an EXP 

4B 

EXP 325E1.60 The ideal breadboard 
for 1 chip circuits Accepts 8, 14, 16 and 

up to 22 pin ICs Has 130 contact points 
including two 10 point bus bars 

EXP 350E3.15 Specially designed 
for working with up to 40 pin ICs 
perfect for 3 Er 14 pin ICs 
Has 270 contact points including 
two 20 point bus bars 

EXP 300 E5.75 The  •   
most widely bought     
bread-board in the UK 

With 550 contact  • 

points, two 40 point 
bus-bars, the EXP 300 will accept any size IC and up 

to 6x 14 pin DIPS Use this breadboard with 
Adventures in Microelectronics 

EXP 600 £6.30 Most 
MICROPROCESSOR  4 • 
projects in magazines 

and educational books  
are built on the EXP 600 •   

8::).   

EXP 550 £3.60 Has .6"centre 
spacing-so is pa, fact to, 

MICROPROCESSOR applications 

EXP 45 E2.30 Four 
more bus bars in 

"snap-on" unit 
mit az )4,. =or cut icc rot nns .1 

rant mr: ex, not , 

The above prices are e.o,,,,,ve of P&P and 15"1.,.  ' 

THE GSC 24 HOUR SERVICE 
TELEPHONE (0799) 21682 
With your Access, American Express, 

Barclaycard number and your 
order will he in the post immediately 

GLOBAL SPECIALTIES CORPORATION 

M M = 
G.S.C. (UK) Ltd, Dept. '11 T 
Unit 1, Shire Hill Industrial Estate, 
Saffron Walden. Essex CB1 1 3ACE. 
Tel: Saffron Walden 107991 21682 

Telex: 817477 

(fibers 
t•lu-

bsi  11, 
Available from selected stockists  Z i llec tr0 00  10, 

ELECTRONICS BY NUMBERS /  lects 
No. 10 SOIL MOISTURE TESTER 
No more wilting houseplants with this soil 
moisture test. Just place the probes into the 
soil and it will light up to tell you whether 
the soil is "too wet" or "too dry". You 
don't even need green fingers. 

No. 11 DIGITAL ROULETTE 
The suspense and excitement of the casino 
in your own home. Just press the button, 
the circle of lights go round and there is the 
sound of the roulette wheel as well, both 
gradually slowing down to reveal the 
winning number. 

No. 12 EGG TIMER 
How do you like your eggs done, hard or 
soft, just set the timer and it will sound 
when the egg is done to your liking. Long 
battery life because it switches itself off 
automatically. So get cracking now! 

Want to get started on building exciting 

projects, but don't know how? Now using 
EXPER !MENTOR BREADBOARDS and 
following the instructions in our FREE 

'Electronics By Numbers' leaflets, 
ANYBODY can build electronic projects. 

For example, take one of our earlier 

pro ects, a L.E.D. Bar Graph; 

Itor— Th   

"  ° 

o I .01,1-c., 0 
• 

Pro 

You will need,  One EXP 300 or EXP 350 

breadboard 15 silicon diodes 

6 resistors 6 Light Emitting Diodes 

Just look at the diagram, Select R1, plug it 
into the lettered and numbered holes on the 
EXPE RIMENTOR BREADBOARD, do the 

same with all the other components, 

connect to the battery, and your projectS 
tinisneo. An you nave to on iS follow the 
large, clear layouts on the 'Electronics by 

Numbers' leaflets, and ANYBODY can build 
a perfect working project. - IT'S EASY WITH G.S.C. 

 -V—"" 

For full detailed instructions and layouts of 
Projects 10, 11 and 12, simply take the coupon 
to your nearest GSC stockist, or send direct 
to us; and you will receive the latest 
'ELECTRONICS BY NUMBERS' leaflet. 

If you have missed projects, 1, 2 and 3, or 4, 5 
and 6, or 7, 8 and 9, please tick the appropriate 
box in the coupon. 

PROTO-BOARDS 
The ultimate in breadboards for the minimum of cost 
Two easily assembled kits 

PB6 Kit, 630 contacts, four 5 way binding posts 
accepts up to sir 14 pin Dips 

PROTO-BOARD 6 KIT £9.20 

1/4.1 

Prot() ttoalino.100 

Pl4 inn Kit  complete with 760 contacts accepts up to 
ten 14-pin Dips, with two binding posts and sturdy 
base Large capacity with Kit economy 

PROTO-BOARD 100 KIT EWE° 

TO RECEIVE YOUR FREE COPY OF PROJECTS 10, 11 and 12 

I Just clip the coupon  For immediate action 
Give US your name and full postal address In block  The CSC 24 hour, 5 day a week service 

▪ capitals) Enclose cheque postal ordet or credit card  Telephone 10799) 21682 and give us your Access. 
▪ number and expiry date, indicating in the appropriate  American Express or Barclaycard number and your 
bokles) the breadboerets) you require,  order will be in the post immediately 

EXPERIMEN1OR 
BREADBOARDS 

CONTACT 
IC CAPACITY 
14 PIN DIP 

UNIT PRICE INC 
P&P Et 15% VAT 

Cry 
req 

ExP 325 l3'3 1 8 2.70 

EXP 350 270 3 E 4.45 

EXP 300 550 6 E 7 76 

EXP 400 E 5.35 

EXP e60 270 

use With 
06 pitch 
Dip's Strip 
Bus Bar 

I 5.00 

EXP 40 Four 40 Point 
Bus Bars 

f 150 

PROTO BOARDS 
P116 630 

760 

NAME 

ADDRESS 

I enclose cheque ,P 0 for E   
Debit my Barclaycard, Access. 

American Express card No 

  . Expiry date 

If you missed project No's 
6  £11.73  I to 9 tick box. 

10  [14.72   For Free catalogue tick box P8100 

GSC (UK) Ltd., Dept. 4TT  Unit 1, Shire Hill Estate, Saffron Walden, Essex CB11 3AQ. 
Tel: Saffron Walden 10799) 21682 Telex. 817477. 

IMMI  1111MI  . . . . . . 
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Sinclair 1X81 Personal Comp 
the heart of a system 
that grows with you. 
1980 saw a genuine breakthrough - 
the Sinclair ZX130, world's first com-
plete personal computer for under 
£100. Not surprisingly, over 50,000 
were sold. 
In March 1981, the Sinclair lead 

increased dramatically. For just 
£69.95 the Sinclair ZX81 offers even 
more advanced facilities at an even 
lower price. Initially, even we were 
surprised by the 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 ZX8I comes with a comprehensive, specially- written 
manual - a complete course in BASIC programming, from 
first principles to complex programs. 

Kit: 
£49.95 
Higher 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 ZX80! 

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. 
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uter-

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., C82 1SN. 
Tel: (0276) 66104 & 21282. 

Available now 
the ZX Printer 
for only £49.91 
Designed exclusively for use with 
he 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 
1or 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 

rTo: Sinclair Research Ltd, FREEPOST , Camberley, Surrey, GUIS 3BR. 

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-1 
Qty item Code item price 

C 
Total 
E 

Sinclair ZX81 Personal Computer kit(s). Price includes 
ZX81 BASIC manual, excludes mains adaptor. 12 49.95 
Ready-assembled Sinclair ZX81 Personal Computer(s). 
Price includes ZX81 BASIC manual and mains adaptor. 11 59.95 
Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated). 10 8.95 
16K-BYTE RAM pack. 18 49.95 
Sinclair ZX Printer.. 27 49.95 
81( BASIC ROM to fit ZX80. 17 19.95 
Post and Packing. 2.95 

12 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  [ 11 1 1 1 1 1 

Name: Mr/Mrs/Miss  11  1 1 1 1 11  1 1 [ 1 

Address. i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
LFREEPOST - no stamp needed. Offer applies to UK only. 

1 1 1 1 1 1 1 1 

Please print. 

1 1 1 1 1 1 

1 1 1 1 1 1 

il l  I   
EVE 02 i 
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BUY BRITISH-BUY DOUGLAS TRANSFORMERS 
MAIL ORDER FROM TITAN TRANSFORMERS & COMPONENTS 

CENTRAL HALL CHA MBERS, DUNCOMBE STREET, GRIMSBY, SOUTH HU MBERSIDE DN32 7EG 

PRICES INCLUDE IS.., V.A.T. SEND FOR OUR CATALOGUE DEPT. EE 

011,1":,oucims 
111111, 

I 1(14V RANGE PRI 1201140, 

SEC 1111166611 M OM, 
0  115 OV  120 

TYPE  , 2: ontss,  1 14  Al 

242  0.3  0.15  1.74  0.40 
113  1 0.91  166  0.87 
71  1.77  1.10 
II  4 1  3.911  1.43 
48  3 I 5  3.46  1.43 
85  5 2 5  6.196  1.4$ 
70  6 1  6.67  1.43 
um  1 4  9.93  1.43 
71  10  5  11.66  1.73 
116  12  6  9.11  I 90 
17  16  •  11.46  1 OS 
I IS  10  10  13.69  2.0$ 
187  30  IS  19.13  1.35 
232  40  10  17.61  4 50 
116  60  30  35.35  400 

15 30V RANGE  PRI 220 2400 

SEC  Ofr iltito OT Stie tv 
VOUS AVAIL ABLE 3 ---, is  0  15 

TYPE  A MPS  PRICE 
I5v  30v  L 

112  1  0 50  2 .84 
79  2  I 0  3 29 
3  4  2  6 .18 

20 • 6  3  7 I9 
21  13  4  8 52 
51  10  5  10 57 
117  12  6  II 94  2-05 

88  16  8  16 14  2.20  
89  20 10  18 54  2-35 
90  24  12  20 57  2• 
91  30  IS  23.6)  2. 65 
92  40  20  33 21  4 .50 

P/P 
L 
10 
• 10 
-43 
.73 
•73 
.90 

55 

/5 SOV R•NGE PRI 120 220- 2400 

SEC  00 (2r, 25V 019 r ti562t V 
VOLTS OUT S  • 25  0 - 25 

TYPE  A MPS  PRICE 
24r  SOT  6 

102  I  0.50  3•21 
103  2  I 0  4.09 
104  4  2  7 65 
105  6  3  9 09 
106  8  4  12 .24 
107  12  6 16 15 
III  16  8 22  46  

119  20  10  27 OS 
109  24  12  32 44 

P P 
t 

1 43 
1 43 
1.73 
1 90 

6 90 
2-20 
2.55 
2 55 
4.50 

30/600 RANGE PHI 1/0 220 2400 

SEC  00 24V 3012  01311W e r300 
VC(TS 6  • 30  0  30 

TYPE  A MPS  PRICE  P/P 
30r  60v  L  C 

124  1  0 5  3 )0  I 43 

126  2  I  6 36  1 43 
127  4  2  7 S6  I 73 
125  6  3  II 71  1.90 
123  8  4  14 72  2 .20 
40  10  5  17 10  2•20 
120  12  6  11 44  2.35 
121  16  8  27 70  2 65 
122  20  10  32 OS  4 00 
189  24  12  37 02  5 00 

.18 96v 114561 PRI 120, 220/2400 

SEC  g ir l  oTir rev 
VOLTS 12 - , 48  0  48 

TYPE  A MPS  PRICE  P/P 

48v  96v  L  C 
430  1  0 5  4 69  1.43 
431  2  1 
432  4  2  7 84  1 43 
433  6  3  12 .14  2 OS 

14 62  2 20 
434  8  4  20 04  2 45 
435  10  5  211.75  2 65 
436  12  6  36 16  4 00 
437  16  8  39 47  5 00 

, 

AUTOTRANSFOR MERS 240 220  115V 

P/P 

C 

OS 
35 

CASED AUTOTRANSFOR MERS 
2401/ LE•D IN 115V 2P1N SOCKET OUT 

TYPE  VA  PRICE 

L 

56 W  20  6 60 
64 W  so  8 43 
4 W  ISO  10 86 
69 W  250  13 17 

67 W  500  20 .46 
S4 W  1000  30 24 
95 W  2000 
73 W  3000  54 53 

78 67 

P/P 
L 

0.67 
1.43 
I 73  
1 90  

2 20 
2.55 

5 00 
6 SO 

TINE ADJUST MENT AUTOTRANSFOR MERS 
I 00000p000p00000) 65VA  10 KVA 
OV  115V  2200  240V 

TYPE  VA  PRICE 

L 
25  65  3 90 I .10 
64  80  4 S2  1-10  

4  ISO  6 21  1.43 
69  250  7 54  1.43 
53  350  9 .73  1.90 
67 
83  SOO 750  11 • 70  2-20 

13 51  2 
84  1000  IS 31 2  

95  2KVA  34 36  5-00 
73  3  64 74  5•00 
57  5  17 .85  6.50 
101  10  179 OS  10 .00 

f 61)11110000000000/0011001 
0  200  210 220  130 240  250 

TYPE  VA  PRICE  P/P  
I L 

415C  50  2-31  0.87  

416C  100  3.46  0.87 
4I7C  200  4.00  1.10  
418F  350  6.26  1.43 
4189  SOO  6-74  1.73 
420E  750  8.33  1.90 
42IF  1000  11.64  2.05 

FF•I m MOS •TORS 1SAFETY SCREEN' MAINS ISOl•TORS ISMS " SCRI M, 

mg No us Awr y c so r s v corRI F FIT EL  wCastftr girw 

TYPE  V A  PRICE  P,P 

L  i 
2439  60  8 40  1.43 
2449  100  9 76  1 73 
2459  200  13 93  2 .05 
2469  250  16 69  2 20 
2479  350  20 77  2 SS 
2489  500  26•03  2.65 
2499  750  36 75  5 00 
2509  1000  47 42  6 00 

pewer-vegtez. 
SOO wAT1' OuTFuT ii0. 0, 3100 OR 
140. SONE 
IOTNE11 INPUT AND OUTPUT VOLT. 
AGES TO ORDER, 
100•• CA M, WIT. $OCKET  maw 

°PIN FRAME  1,11.41 
SION CASED WITH SOCKET  00210 

OPEN FRANI  USN 
SOON CASED WITH SOCKET 4180.06 

OPEN IMA M  0140.110 
4. VAT A 02 750 P 
ALL SOLID STATE DESIGN FOR MGM 
EFFICIENCY AND RELIA6ILIT V 99999 1 

I.:3'X ' !ACA'S ,41.524:14r....cT". 
MILE POWER 

AUTOTAP 
.., .  AGE REGULATORS 

Au TOTAF • •NC LUDIC, WI FILTER 
AND TRANSIENT SUPPRESSOR IDEAL 
POR COMPUTERS 1.11-111 ANO ALL 
SENSITIVE EQUIPMENT 
INPUT 240e . 10•4-30•410/60.42 

IOUTISTATI111, 4 1-NS.OUTPUT VOL, 
AGES ...ARABLE, 
AUTOTAP II 400 VA 01 

1100VA MS 
F• 0AT • 43 73p p 
ALSO AVAILA•LE AUTOTAPI 
INPUT VOLTS E.  
OUTPUT VOLTS t VA 
ALL ENCLOSED IN AN ATTRACTIVE 
CASE FITTED WITH ISA OUTPUT 
SOCKET 
LARG M SIZES AVAILAKS 

re. $ N EN/Fors" siviteir rWeeL Rofv"ffloirsir et 

TYPE  VA  PRICE  P, P 

I  C 
1499  60  8 .40  1 73 
1509  100  9 71  1 73 
ISIF  200  13 IM  2 05 
1529  230  16 69  2 20 
I53F  350  20 77  2 SS 
1549  500  26 03  2 65 
1559  750  36 75  5 00 
1 56F  1000  47 42  6 00 

/ 

METERS: 110  82  35mm 
100,,A.  £510. 

Post 50p. 

METERS: 45 • 50 • 34mm 
50“A, 100 0A, 1mA, 5mA, 10mA, 
25v, 1A, 2A, 5A 

5A 25V £2.90. Post 30p. 

METERS: 60 • 17 x 33mm 
50 A, 100AA, 1mA, 5mA, 10mA, 
100mA,  1A,  2A,  25v,  50v, 
50-0-50{4A, 100-0-100MA. £4 • 76. 
VU meters. £5•32. 

Post on above meters 30p. 

Silicone grease 50g £1•32 Post 
14p. 

MULTI-METER 
7N  360TR 
20,000 ohm/volt 
DC Volts: 01, 
05, 2.5, 10-150-
250-1,000v. 
AC Volts: 10-50, 
250-1,000 

RESISTANCE 
RANGES 
X1,  X10,  X1K, 
X1OK 
£14.10 
PAP. 87p 

10001' 
• 

69311•11:22112 

TRANSFORMERS 
210v Primary 
3-0-3v  100mA 
6-0-6v 
6-0-15v 
12-0-12v 
12-0-12v 
Post on above transformers 48p 

9-0-9v  1A  £1 BO 
12-0-12v  1A  £2 40 
15-0-15c  1A  £2 60 
6.3v  14A  £1 BO 
6-0-6v  1IA  £2• 10 

Post on above transformers 87p. 

100mA 
250mA 
50mA 
100mA 

82p 
87p 

£1 22 
92p 

£1 15 

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 

BEGINNER'S 
GUIDE TO 
ELECTRONICS! 

4th Edition 

by Owen Bishop 

Provides an introduction to the 
exciting world of electronics for the 

student or enthusiast with little previous 
knowledge of the subject. The approach 
uses the minimum of mathematics and 
the book is extensively illustrated. 

Paperback 186 x 123mm 0 408 00413 4 
242 pages £3.60 

ORDER NOW 
- from your local bookseller 

Write for full details of all our books 
or in case of difficulty send cash with order to 

Patricia Davies, Marketing Manager 
at the address below. 

1 \ -  ks' e w n e s Technical Boo  
Borough Green,Sevenoaks,Kent TN15 8PH ,EE  2/82  
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3 CHANNEL SOUND TO LIGHT KIT BURGLAR ALARM CONTROL PANEL 
-THIS MONTH'S NEW KITS 
For the musr ully inclined 
Drum Synthesiser 
Mixer/Pre Amp 
Stylus Organ 

For the Servrce Engineer 
Micro Volt Multiplier 
Sign Wave Generator 
Linear Power Output Meter 

For the Ham or CB Enthusiast 
Aerial Rotator 
Aerial Direction Indicator 

For the Motorist 
Electronic Ignition Kit . 

For all of you 
Electric Jigsaw Puzzle    
Blow Heater Kit   

And if you are having TV Interference Problems 
High-Pass Filter 
Low Pass Filter  £3A5 

£29.50 
£16 00 
£4.95 

£3.95 
£5.75 
£11 .50 

£24 50 
Cs 90 

£19.50 

£5.30 
£6A5 

El  95 

UNIVAC KEYBOARD BARGAIN 
Ideal for use with 2X80/81 Has 50 keys and many other parts 
for your spares box. Probably cost in excess of £100 In very 
good used condition - £13.50  £2.00 POst Diagram showing 
how to connect to 2580/81 - £2 00 extra 

COMPUTER DESK 

Size approx 4'x 2' x 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 - no Computer. 

5" Woods extractor 
£5.75 Post El .00. 

6" Woods extractor 
£6.90 Post £1.25 

6" Plannair extractor 
£7.50 Post £1.00 

4" x 4" Muffin 115v. 
£4.50 Put 50p 

4" x 4" Muffin 230. 
£5.75 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. Mein com-
ponents  relay, photo transistor, resistors and caps, etc 
Circuit diagram but no case. Pri u £2.30 

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

ROPE LIGHT 
4 sets of coloured lamps in translucent plastic tube arranged to 
give the appearance of a running or travelling light With variable 
spend control box, ideal for disco or shop window display 
Complete, made up, ready to plug into mains £36.00 cr2 post 

CO MPUTER KEY SWITCHES (make your own keyboard/ 
These are for making up on a p.c.b. and consist of a vertical mount-
ing compute, •nne reed switch, which makes circuit when a magnet 

passes over it. The magnet is located in 
the plastic plunger which in turn is 

depressed by a push rod, to 
which the legended top is 

fixed. These are ma de 
up in banks of 
6, price £2.30 
Per bank of 6 
(including tops) 

OUR CAR 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 full charge in a couple of 
hours The kit comprises 250w mains transformer. two 10 amp 
bridge rectifiers, start/charge switch and full instructions You can 
assemble this in the evening, box it up or leave it on the shelf in the 
garage, whichever suits you best. Foca £11.50 0 £2 50 post 

GPO HIGH GAIN AMP/SIGNAL TRACER In case measuring 
only 5non x 3'4in x 1Y.in is an extremely high gain (70061 solid 
state amplifier designed for use as a signal tracer on GPO cables, etc 
With a radio it functions very well as a signal tracer. By connecting 
a simple coil to the input socket a useful mains cable tracer can be 
made. Runs on standard 4nry 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 
bla men at only £1.85. Suitable 80ohm earpiece 89p. 

FREE OUR CURRENT BARGAIN LIST WILL 
BE ENCLOSED WITH ALL ORDERS. 

Complete kit of 
parts for a 
three-channel 
sound to light 
unit controll-
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 Y." 
sockets and three panel mounting fuse holders provide thyristor 
protection A four-pin plug and socket facilitate ease of connect-
ing  lam ps Special snip price is £14.95 in kit form or £25.00 
assembled and tested 

MULLARD UNILEX 
A mains operated 4 • 4 pert. 
system. Rated one of the 
finest performers in the 

stereo field this would -_make a wonderful gift for   

alm ost anyone In easy to assemble 
modular form this should sell at about EX) 
- but due to a special bulk buy and as an in. 
tontine for you to buy this month we offer the sys-
tem complete at only £16.75 including VAT and post. 
FREE GIFT - buy this month and you will receive a pair of 
Goodman's eliptical 8-x 5 speakers to match this amplifier 

[ POCKET AUDIO COMPONENT TESTER 
THIS MONTH'S SNIP 

With it you Lam, t est diodes, rectifiers, trans's, 
on, 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 nerving length depending on 
their value The test current is very low 12u4) and the 
voltage only 1 4v, 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 last many months 
Pries C3.45p 

THERMOSTAT ASSORTMENT 
10 different thermostats 7 bi-metal types and 3 liquid types 
There are the current stars 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 star if the blower fuses, ePPlianCe 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 star, a calibrated boiler stet, finally an 
ice star which, fitted to our waterproof heater element, up in the 
loft could protect your pipes horn freezing Separately, these 
thermostats could cost around £15 00  however, you can have 
the parcel for £2.50. 

WAVEBAND SHORTWAVE RADIO KIT 
Bendspread covering 13 5 to )2 metres Based on circuit which 
appeared in a recent issue of Radio Constructor. Complete kit in 
dudes 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 headphones 
Price £11.95. 

MEDIUM & 2 SHORT W AVE CRYSTAL RADIO 
All the parts to make up the beginner's model Price £2.30. Crystal 
earpiece 6541. High resistance headphones (gives best resultsl £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 I 

RADIO MIKE 
Ideal for discos and garden parties, allows complete freedom of 
movement. Play through FM radio or tuner amp E6.90 carp. 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 com-
plete kit 

POPULAR SNIP - STILL AVAILABLE 

And it still carries a free gift of a desoldering pump, which we are 
currently selling at £635P. 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 Its 
Over 300 diodes, over 200 transistors and several thousand other 
parts, resistors, condensors, multi-turn pots, recifiers, SCR, etc. 
etc. If you act promptly, you can have this parcel for only D3.50. 
which when you deduct the value of the desoldering pump, works 
out to just a little over 4p per panel. Surely this is a bargain you 
should not miss , 
When ordering please add £2.50 post and CI.27 VAT. 

J. BULL (Electrical) Ltd 
(Dept. EE), 34 - 36 A MERICA LANE, 

HAY WARDS HEATH, SUSSEX RH16 3QU. 

Established 
30 YEARS 

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 C7.95, with complete diagram. 

MINI MONO AMP on P c.b.. size 4"x 2" 
appose Fitted volume control and a hole 
for a tone control should you require 
it The amplifier has three 
transistors and we estimate 
the output to be 3W rots 
More technical data will be 
included with the amplifier. 
Brand new, perfect condition, 
offered at the very low price of 
£1.15 each, or 10 for £10.00. 

DELAY SWITCH 
Mains operated - delay can be accurately 
set with pointers knob for periods of up 
to Thhrs. 2 contacts suitable to switch 10 
amps - second contact opens a few min-
utes after 1st contact. £1.95. 

01 *  

TIME SWITCH BARGAIN 
Large clear mains frequency controlled 

, clock, which will always show you 
the correct time 4 start and stop switch-
, es with dials Complete with knobs 
£2.50. 

LEVEL METER 
Size approximately ." 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 vc Dozens of uses - around writer 
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, 2.5 Kw 
element, control switch and data all for £4.95. post El .50 

12V SUBMERSIBLE PUMP 
Just join 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  Price: £8.50. 

VENNER TIME SWITCH 
Mains operated with 20 amp switch, one 
on and one off per 24 hrs repeats daily 
automatically correcting for the lengthen , 
ing or shortening day. An expensive time 
switch but you un have it for only £2.95. 
These are without case, but we can supply 
metal case with window £2.95. 
Also available is adaptor kit to convert 
this into a normal 24hr-time switch but 
with the added advantage of up to 12 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 £1. 

12V FLUORESCENT LIGHTING 
For camping - car repairing  emergeny lighting 
from  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 - twoowy and 
off switch - polarity changing switch  and humidity switch. Our 
regular price for these switches bought separately is over £10, but 
this month you can have the 5 for £2.50. 

SPIT MOTORS 

El 03  Li 
aiw k-asfr 

These are powerful mains operated 
induction motors ....nth gear box 
attached The final shaf t is a Y." rod 
with square hole, so you have altern-
ative couplingrnethocb  final speed 
is approx. 5 revs/min, price £5.50. - 
Similar motors with final speeds of 
80, 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 incluchng 4 3amp 400v tyPet (made up in a bridgel 8 
transistors W U BC 107 and 2 type BEY Si electrolytic condensers 
SCR ref 2N 5062, 25 Out 1003v DC and 100uf 25v DC and over 100 
other parts including variable, fixed and woe wound resistors, 
electrolytic and other condensers A real snip at £1.15. 

M AIL ORDER TER MS: Cash, P.O. or cheque with order. Orders under £10.00, add 

60p service charge. Monthly account orders accepted from schools and public companies. 

Access & Barclaycard orders phone Haywards Heath (04441 S4663, CALLERS: to 

Haywards Heath (closed Sat.), or 2, Bentham Road, Off El m Grove, Brighton (closed 

Wed.). BULK ORDERS: Wrote for special quotation. Nor mally delivery is by return, 
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ELECTRO MTE 
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 

FOR YOUR COPY OF CATA-
LOGUE 82  please  send  70p 
(Includes lop voucher to be re-
claimed against orders valued 
£10 00 or over). 

ALL  ITEMS  BRAND  NE W 
AND GUARANTEED 

SPEEDY MAIL ORDER 
SERVICE 

No PIP charges on U.K. C. W.O. 
orders over £5 75 Inc. 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. 

40098 E 
401013E 
401113E 
401213E 
4013BE 
4014BE 
401513E 
401613E 
4017BE 
4018BE 
401913E 
4020BE 
402113E 
402213E 
40238E 
402413E 
4025BE 
40265E 
402713E 
4028BE 
402913E 
4030BE 
404113E 
40428E 
40438E 
4044 BE 
4046BE 
4049BE 
4050BE 
4060BE 
40695E 
4070BE 
407113E 
4072BE 
40618E 
4082BE 
409313E 
4510BE 
4511BE 
451486 
45158E 
4518BE 
451208E 
45438E 
O USE 

N OSE SERIES 
41100BE  lip 
4001BE  lap 
4002BE  lip 
4006BE  No 
400713E  lap 
4008BE  lap 

541) 
Sap 
19g 
lip 
40p 
91Ip 
1140 
411p 

Hp 
1,49 
Nip 
1111p 
83p 
19p 
1141)) 
Isp 
175p 
58p 
104p 
123p 
SIP 
Sap 
lip 
93p 
sap 
121p 
48p 
459 
133p 
23p 
27p 
19p 
lep 
19p 
19p 
45p 
12111p 
138p 
3113p 
137p 
1259 
12Sp 
17Sp 
195p 

74LSOB 
74L310 
74LSII 
74LS14 
74LS20 
74LS30 
74LS32 
74LS37 
74.538 
74LS42 
74LS47 
74LS51 
74L573 
74LS74 
74LS75 
741.576 
741.585 
741_586 
74LS90 
741.592 
741.S93 
74LS107 
741_5112 
741.5123 
741_5125 
74LS126 
741.5132 
74LS1303 
74LS137 
74LS138 
74LS139 
74LS145 
741_5148 
74LS151 
74LS153 
74L5155 
74LS156 
741_5157 
74LS161 
JILS163 
74LS164 
74LS165 
74LS166 
74LS173 
74LS174 
74LS175 
, 74LS111 

SHOP HOURS 9-5.30 p.m. (1 p.rn. 
Sat.) Please mention this journal 
when writing or ordering by post. 

741..500 SERIES 
74LSOO  14p 
74LSO2  14p 
74L504  18p 

29p 
11Ip 
Sip 
11p 
18p 
21p 
229 
24p 
3Sp 
Sip 
Up 
269 
31p 
30p 
449 
300 
80p 
38p 
44p 
np 
57p 
tip 
359 
$29 
459 
42p 
81p 
42p 
1111p 
114p 
71Ip 
1219 
155p 
77p 
77p 
SIp 
Np 
lap 
78p 
Nip 
No 
75p 
1115p 
101Ip 
85p 
110 
111p 

79HGKC  £12 15 
LM317K  £3• 75 

Low Profilis IC 
Holders -SICC 
pins 1 off,  25 oft 

Sp  £1 
14  12p  £2 41 
16  14p  £2 11 
16  lap  £3 211 
20  18o  LZ N  TIP42A 
22  21p  20  TIP2955 
24  21p  £4 20  TP1055 

74LS193 
74L5195 
741.5196 
741.5197 
741.5253 
74LS257 
74LS259 
741.5266 
741.5273 
741.S279 
74LS299 
74LS367 
74LS3611 
74LS373 
741.5374 
74LS3713 
74LS393 

1111p 
ISp 
Np 
75p 
"Op 
31p 
1341p 
76p 
295p 
511p 
559 
150p 
150p 
84p 
115p 

More popular items from our 'CATALOGUE Sr. 
All prime stock. No seconds or fall-outs. 

NICADS AND CHARGERS 
by Sanyo Cadnica 
N450AA (AA size) 
Ni1300C (C size) 
N3500D (D size) 
6N75P (PP3 size) 

..P  CHARGERS: 
NC75G (PP3) 
NCA5OS (4 Y AA) 
NCIZ30 (AA, C D) 

COMPONENT PACKS 
Buy In quantity foe best value 
CPI: 100 ceramic capacitors from 1p1) to 1/0 
Selection determined by relative popularity. 

Pack Price L.4 20 

RESISTOR DECADE PACKS 
tW, 5% tolerance, each pack 100 items from 
one decade. Selection determined by popu-
larity of each value. 
ROI: IRO-8R2; RD2: 10R-8219; RD3: 100R-
820R RDII: IK-8K2; RDS: 10K-82K; RD4: 

Computing IC's  100K-820K; RD7: 1M-10M. each decade pack 
2114  £1 Si  E1 50 
4118    

4118 200nS  L11•511 
ET IN  SEMICONDUCTOR PACKS 

4116 250nS  EI .. LD30A-2 9mm red LED's 25 for  £1 SS 
4116 300nS  Ell 1111 I L51RD-5mrn red LED's  25 for LI 58 
Z80A CPU  £6 00  1N4148 Diodes  25 for Nip 
2110A P10  Ea o•  1P44007-1A 1000V Diodes 25 for LI 30  
280A CTC  £6 eo  1N5402-3A 200V Diodes  25 for £2 80 

25 for £2 IN 

25 x 4£11116-se(300onnSly) 

8402 UART  £4 se  BC107/BC108/ 13C109 
Special OR.,'  BC182/182L/183/183L/184/184L 

g o12/212L/214/214L  25 for 1L1 111 
25 for LI 88 

99p 
£2 27 
in 71 
LI.'. 

Et 95 
£4- N 
£7- N 

TRANSISTOR 
SELECTION Rogulators 

2N3053  239 
7105/12/15/24  Op  2643054  73p 
7105/12/15/24  85p  2,,,305 ,  70p 
78L05/12/15/24 12p  BC327 
791.05/12/15/24 S7p  --  11 p 

BC337  11p P23(14 pin)  Sin 
‘.--.'-.  BD130  459 781405 
'̀ "  BD131  77p 78HGKC  £1 20 130139  30p 

13D140  32p 
BD679  53p 
130680  55p 
BETS°  29p 
MJE2ess  L'i 20 
MJE3055  87p 
TIP31A  44p 
TIP32A  44p 
TIP41A  45p 

45p 
55p 
55p 

CA3080E 
CA3130E 
CA3140E 
LM380N 
LM381 
LM3914N 
NE555V 
NE556A 
TDA2030 
TL071CP 
TL072CP 
TL074CN 
UAA170 
XR22011 
ZN414 
2N425E 

ELECTROVALUE 

ANALOGUE IC 
SELECTION 

741C8  18p 

748C8  3SP NE W SABTRONICS 
7555 

gi p  Frequency Meter 
Sip Model { MB: fa•digit 1GHz Frequency Meter. 
40p Professional specification:  £160 00 
9111) 

£1 SI  *  *  * 
L22:8, 

OTHER SABTRONICS 
76p EQUIPMENT 

2015A Bench DMM (LCD)  £13 PI 
75Pp 2035A Hand-Held DMM (LCD)  W S, 

Li 20 8110A 5 digit 100MHz DFM  E117- N 
LI S2 8610A 8 digit 1300MHz DFM  = U N 

22 Square, Triangle and separate TTL Square 
£4 II/ 5020A 1-200KHz Function Generator, Sine, 
LI   
£3 Se wane outputs  171 IN 

SPECIAL 
NASCOM OFFER 

Quantity purchase enables us to offer superb 
NASCOM Microcomputer system at a 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 graphics. 
Programmers Aid-BASIC toolkit. 
Mini-Motherboard. 

Special price £340 • 00 + VAT 

-  

***STOP PRESS *** 

SHARP MZ8OK WITH 
HI-RES GRAPHICS 

PACKAGE 
ONLY £445.00  VAT. 

Dept. EE. 2,28 St Judes Rd., Englefield Green, Egham, Surrey 
T W20 OHS. Phone Egham 13603 (STD 0174- (London Si) Telex 
264475. Northern Branch (personal shoppers only) 680 Surname 

LTD  Lane. Burnage, Manchester M19A 1MA. Phone (061) 4324945. 

AtN%ClIU%Cli 
A NE W SET 
CIF CA W 
EILIECTIPCk CS  
This 5 volume set contains over 500 pages. 
Bound in stiff linen. Cover size Erhin x 5in. 

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

Introducing Electronics  Book 4. Meters/Voltage-dividers 
Resistors/Capacitors  Book 5. Transistor Project Circuitry 
Inductors/Diodes 

The manuals are unquestionaby the finest and most up-to-date 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 
11, Aspen Coo n, 
Bromley, 

Kent. SRI 2NZ. 

A mount enclosed  E 

Name:   

Address: 

OUR 1005: GUARANTEE 
Should you decide to return the set after 10 days exact, 
!nation, your money roll be refunded by rrrrrr of pat. 

Please allow 14 DAYS Deliver n 

EE 2  I 

tif)14041;161 01 44:;:leAl 
LitesolcFs 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 SA for 
professional spring 
stand' Or bay the 
lot for £0.34  
and save 10%. 

All prices inc vAT P SeP 
Please allow 14 Days Delivery 
Write today Send Cheque P 0 to Litesold. 97 99 Gloucester Road. t:roydon CHU 4')f,1 

or phone 01 689 0574 for Barclaycard. Access sales 

3 nS7 

LIGHT SOLDERING 
DEVELOP MENTS LTD 

START THE NEW YEAR WELL 
with a 

HOME RADIO 
CATALOGUE 

• 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. 

Price Ll, plus 50p for post, 
packing and insurance. 

Send cheque or P.O. for £1 .50 

HOME RADIO Components Ltd 
Dept. El, P.O. Box 92, 215 London Road, 
Mitcham, Surrey.  01443 1451 
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THE NEW 1982 CASIO WORLD BEATERS 
WE WILL BEAT ANY LOWER ADVERTISED PRICE BY 5% providing the advertiser has stocks 

AVAILABLE SOON — THE SENSATION 
OF THE JAPANESE MUSIC SHOW 

Designed by a genius, controlled by computer. programmed by a laser 
Played by amateurs professionally and by professionals superbly 

THE NEW CASIOTONE 701 

The complete programmable polyphonic keyboard for around £500 

Price and delivery on application. (Available very early 19821 
Provisional specification 
* 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, chords and timing into the extensive memory, 

lup to 5 minutes or morel with full editing 
* 3-WAY PLAYBACK 

1/Auto playback of the entire piece; melody, chord, bass and rhythm with arpeggio: 
following the music via lamps above the keys 
2 'Auto accompaniment only, with manual melody playing guided by the keyboard lamps 
which light up to indicate the next note to be played. 
3 ONE KEY PLAY facility, allows the melody line to be played, simply by stroking one 
key to produce the next note 

* The 5 octave polyphonic keyboard can be split into 2 and 3 octaves and a different voice 
can be used for the accompaniment. 

* 20 breathtaking, clear and bright pre set instruments and voices. 
* Easy play Casio Auto Chord with chords and auto bass Major, minor, 7th or minor 7th 

chords - fingered or auto memory facility. 
* 16 superb rhythm accompaniments with fill-in variation by touch sensitive strip and 2 

different percussion effect buttons 

NE W MT-31. 3 octaves, 22 instruments and voices. IRRPC791  ONLY £69 
NE W MT-40. As MT-31 plus rhythms and auto chords bass,  1E1251  £99 
Other Casiotones, CT 101 1225 CT 202 1275 CT 403 1275 VL 1 135 95 

NEW CASIO FP-10 PRINTER 

(RAP £49.95) 
AN INCREDIBLE £44.95 

Compatible with the FX 501P FX 502P, FX 601P. FX-602P and FX 702P 
Manual and program results printout. Memory and program listing. 

FP-10 electric discharge mini printer A remarkably clear 5 i 7 dot matrix printout of 20 
characters per line. Up to 30 characters store printout over 11, lines, with overload symbol. 
Fast 2 lines , second print speed Aluminised paper rolls are approx 2,500 lines 30 feet long 
Connects directly to the calculator, or via FA-2 cassette interface. Four AA batteries will print 
approx. 6.000-9,600 lines. Rechargeable pack NP 4M, 13,000 lines. 1E6.901 AC adaptor AD• 
4150 will recharge NP-4M, in situ. 1E51. Printer rolls E2.50 per pack of five. Dims: 43.5H • 
157.5W k 82.5011  x 61," x 314"1 weight 372g 113 doz /. 

FX4302P. 512 program steps. With FREE MiCROL PP 1E9 951  £74.95 
FX-702P. Basic pocket computer. 1690 to 80 program steps, 26 to 226 memories, all non 
volatile FREE MiCROL PPP.  £19.96 
MiCROL PROCOS. Professional Programming solutions on tape  £4.95 

DISCOUNTS ON SOFT WARE WHEN YOU BUY YOUR HARD WARE FROM US 

MOST OTHER CASIO CALCULATORS - LO WEST UK PRICES 

CASIO'S INCREDIBLE BOXING GAME 
BG-15 Calculating Alarm Clock  ONLY £16.95 

LULT.241A 

5 - 5 3 - 3 0 

BOXING A : MI 

Fight up to 100 challengers of 10 different weights and increasing speed and technique. All 
the realism of the ring with eight 30 second rounds per bout, with points scoring You must 
win every bout on points or by KO to continue the game - scores are incremental Raise or 
lower your guard in defence and attack, sway back to avoid a blow, or forward for maximum 
power. Throw stamina sapping combination punches I with digital display of stamina rating), 
high scoring counterpunches, knock-down and knock out blows and lucky punches. You can 
even be saved by the bell , Digital display of hours, minutes and seconds. 24 hour alarm 
function 8 digit calculator with full memory, % and sign change. Two silver oxide batteries 
last approximately 18 months. 7.3 x 68.5 v 113.7mm 15/16 k 2 5/8 k 4 312-1. 66g 12.3ozd 
With wallet. 

NEW SPACE INTERCEPTOR WATCH 
GM-10 Alarm Chronograph (RRP £22.95)  £19.95 
LCD readout of hours, minutes and seconds, with continuous display 
of Space Interceptor graphics  Automatic day, date and month 
calendar function. Daily alarm mode, with hourly time signal option 
1 100 second stopwatch measuring net, lap and 1st and 2nd place 
times to 1 hour 

INTERCEPTOR GAME 
The UFO beams, travelling from left to right, have to be intercepted 
by changing the altitude of your defences and firing an interceptor 
along the beam, A number will light up in the zone of the hit and when 
4 zones are lit up a high bonus game starts. Shoot down 16 UFOs 
without losing 3 missiles and the next, speeded up, round starts 
Sound effects are incorporated. 
One lithium battery lasts approx 15 months. Black resin case'strat/ 
Metal bezel. Mineral glass face. 

World's Most Versatile 
Alarm Chronograph Watch 
AX-210 
10 Alternative displays: over 60 functions LCD ANALOG display of 
time. plus: DIGITAL display of: Time 112 or 24 hourl; Calendar; Full 
month calendar this month and next month); Dual time 112 or 24 
hour); Alarm time; Professional 1/100 second stopwatch with laps, 
etc Hourly time signal Alarm - electronic buzzer or 3 selectablf 
melodies. Rapid forward/backward setting. 94 •, 35.4 . 36mm. 

(PRP £34.95) ONLY £29.95 

CASIO'S NEW JOGGING WATCH 
J-100 PACE RUNNER 
Sets the pace for 1982 
Displays hours, minutes and seconds 112 or 24 hours systeml, day and 
date. Auto calendar; calculator: professional 1/ 100 second stopwatch 
measuring net, laps and 1st and 2nd place times; Pacer mode. Can be 
used as a metronome to pace your running, or any other event 
Input data: Length of stride Pacer signals, from 394 pips per minute 
to 63 pips per minute 
Output data: Elapsed time, up to 24 hours Distance covered, number 
of strides. and speed. 

(PRP £22.95)  ONLY £19.95 

OTHER CASIO WATCHES 

F 82 110 95  A 851 114.95  W 200 117.95  W-100 119. 95  CA 90119.95 
W150C f21 95  W 51 E22 95  W150 f24 95  AN BGL E24 95  CA 901 E29.95 

SHORT FORM CATALOGUE of latest calculators, key 
hoards and ssatches as adable on request 14p stamp appreciated. 

DELIVERY NORMALLY BY RETURN OF POST. 

PRICE includes VAT and P&P. Send your company order, cheque, PO or phone your Access or Barclaycard. 

LEA DING CA SIO SPECIALISTS 
Dept. EE, 
1641167 East Road, Cambridge CBI I DB 
Telephone: 0223 312866 TE MP US 
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Make the connection with Access 

NE 

and receive a regular postal delivery of Everyday 
Electronics. It's easy, it's straightforward and it's quick. 
Just use the subscription order form to get your Access 
card account charged with the price of a subscription or 

order your subscription through Access on the phone: 
(01) 886 6433. If you pay by cheque or postal order, use 
the subscription order form in the usual way. 

M I MI M MIN 1 Mil  11 % 

SUBSCRIPTION ORDER FORM 
I wish to become a subscriber t, Everyday Electronics for one year and enclose cheque/ 

postal order value   no  made payable to I PC Magazines Ltd 

Complete this portion if you are using your Access card account. I authorise you to debit 
my Access card account with the above amount. 

My Access no. is 

(Block letters prease I 

Name   

Address   

Subscription Rates: 

UK, Isle of Man, Channel 
Islands and Irish 
Republic £11 

Overseas £12 

Unless you are phoning your 
order, complete and post this 
order form to: 

Everyday Electronics, 

2613 King s Reach Tower, 

Stamford Street, 
London SE1 9LS. 

U 

U 

TECHNICAL TRAINING 

IN ELECTRONICS AND 

TELECO M MUNICATIONS 
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 gtorrantee 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 

ICS .Toh: International Correspondence 

Dept 268R Intertext House. London 
SW8 4UJ or telephone 622 9911 

Subject of Interest   

Name   

Address   

Tel*  Age'  

BEFORE AND AFTER SCIENCE 

HEY DUMMY , A weekly transfusion of New Musical Express is all it 
takes to make A REAL PERSON of you With its scientifically tested 
formula - truth and trivia. wit and gibberish — it's the modern music 

fan's complete life support system Every Thursday. 

AIM 

El The paper for the almost huma 

Pic of Kraft werk du m my by Anton Corbijn. 
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TOTAL ENERGY DISCHARGE electronic DIMENSIONS: Length  12.5 cm 
Width  8.9 cm 
Height  4.3 cm 
Lead length 100.0 cm 

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

PEAK PERFOR MANCE 
conditions. 

higher output voltage under all 

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 - 3'h 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 POLARITY  unlike most ordinary C.D. systems 
the correct output polarity is maintained to avoid increased stress on the 
H.T. system and operate all voltage triggered tachometers. 

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 FORM  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 M AGAZINE 

JUNE '81 ISSUE 
Quote "the kit is very impressive" 

"well written instructions and a good performance". 
"Exellent value for money. Highly recommended -. 

FITS ALL VEHICLES, 6 or 12 volt , with or without ballast 

NEGATIVE  EARTH ONLY 

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  PLUS £1 

TWIN OUTPUT KIT £22.94  UK. P.& P. 

For MOTOR CYCLES and CARS with twin ignition systems 
Prices include V A T 

ELECTRON IZE DESIGN 

Magnus Road, Wilnecote, 

Tamworth. 1377 5BY 

Phone 0827-281000 

BARCLAYCARD 

VISA 

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 3'h 
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 un-timed sparks. Only at the correct and precise 
contact opening is a spark produced. Contact wear is almost eliminated 
by reducing the contact breaker current to a low level  just sufficient to 
keep the contacts clean. 

TYPICAL SPECIFICATION 

SPARK POWER (PEAK) 

SPARK ENERGY 
(STORED ENERGY) 

SPARK DURATION 

OUTPUT VOLTAGE (LOAD 50pF 
EQUIVALENT TO CLEAN PLUGS) 

OUTPUT VOLTAGE (LOAD 50pF  500 Kn 
EQUIVALENT TO DIRTY PLUGS) 

VOLTAGE RISE TIME TO 20 KV 
(Load 50p F( 

TOTAL  ORDINARY 
ENERGY  CAPACITIVE 
DISCHARGE DISCHARGE 

140 W  90 W 

36 mJ  10 mJ 
135 mJ  65 mJ 

500 pS  160 pS 

38 KV 

26 KV 

25 pS 

26 KV 

17 KV 

30 pS 

TOTAL ENERGY DISCHARGE should not be confused with low power 
inductive systems or hybrid so called reactive systems. 

Goods normally despatched within 7 days 
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Admission prices: Adults - £1.80 
Children under 16 and Senior 
Citizens - £1.00 
Party rates: (groups of 20 or more) 

Adults - f1.30 Children - 80p 
(plus one free ticket per 20 tickets sold 
for the organiser or teacher) 

A GREAT DAY OUT.. 
Enter the fascinating world of woodworking 

Whatever your interest, skill or 
ambition in this traditional craft, 

you will find every facet of working 
in wood reflected here. Timber and 
tools, machinery and materials, 
plans and planes, clocks and 

clamps, dowels and drills, fittings 
and furniture, abrasives and 
adhesives - everything for 

everybody who ever works with 
wood. 

THE CRAFT MARKET PLACE is 
the unique centrepiece of this 

exhibition. Here, you can see - and 
buy if you wish - a wide range of 
beautiful items in wood showing 
what has been achieved by just 

some of the followers of the craft of 
woodworking. See for yourself 

how this absorbing hobby can also 
be profitable! 

WEMBLEY CONFERENCE CENTRE February 4-7, 1982 

February 4-6, 10am-7pm February 7 (Sunday), 10am-6pm 

To get your party rate tickets 
phone in advance to: The 
Exhibition Manager. Practical 
Woodworking Exhibition on 
(OD-6438040, 
or apply at the door. 

PRACTICAL W O O D 

W ORKING 

Bring yourself- and the family - and join in all the action!  e 

It's easy 
to complain 
about 

advertisements. 

The Advertising Standards Authority. 
If an advertisement is wrong, we're here to put it right. 

A S.A. Ltd., brook House. Torrington Place, London VVC1E /HN 

COMPONENTS AT REALISTIC PRICES 
A SMALL SELECTION FROM OUR LARGE RANGE 

DIODES 
A A120 7p. BA102 lip. BA154 10p. BA155 12p. BY126 9p. BY127 10p. BY133 lip. BY176 650. 
BY2062Sp. IN4148 3p. 1544 4p. (BY176/BY476 Spec. Unmarked & Larger 30p). 
SILICON RECTIFIERS 
200mA 50V 15920 Sp. 100V IS921 Op. 200V IS923 Op. 1 AMP. 50V IN4001 4p. 100V 004002 4p. 
200V IN4003 4p. 400V IN4004 5p. 600V IN4005 Sp. 800V 004006 O. 1000V IN4007 Gip. 3 AMP 
200V IN540212p. (BARGAIN PACK OF 25 IN4002 Unmarked ex Preformed 12 5mm 50p). 
TRANSISTORS 
AC128 lip. AC128K 20p. AC153K 35p. AC176K 35p. AD149 60p. AD161 35p. AD162 35p 
AF139 35p. AF239 311p. AL102 £1 70. AU113 £1 70. BC108 Op. BC147 Op. BC148 Op. BC149 Op, 
BC160 22p. BC182LB Sp. BC183L8p. BC184L Op. BC212L 9p. BC213L 9p. BC23812p. BC25112p. 
BC30712p. BC338 12p. BC32710p. BC338 12p. BC461 30p. BD131 30p. BD132 30p. BD136 33p. 
00137 33p. 00233 50p. 13E194 9p. BF195 10p. BF198 14p. BFY50 lip. 13U205 £1 30. 80208 
Et 60. MJe2955 110p. MJE3055 60p. OC28 £1 00. TIP30A 35p. TIP31A 35p. TIP41A 40p. 
TIP42A 40p. 2N3055 40p. R2008B £2 116. 62010B £2 00. 
2Ornm Glass Reed Switches (Gold Plated) 10 for 50P. £30 Per (.000. 
TANT BEADS. Price 1 08(100ff) 
1/35 10p (fp). 22/35 10p (Sp). 33/35 10p (7p). 47/35 10p (Op). 68/35 10p lip). 1/35 10p (Op). 2 2/16 
12p (10p). 3'311612p (10p). 4 7,612p (10p). 4 7/35 15p (14p). 6 8/25 14p (12p). 6 8/35 150 (14p). 
10/16 16p (15p). 22/6 3 16p (14p). 22,10 20p (17p) 22/16 25p (22P). 33/10 25p (24p). 47/6 3 25p 
(vnapw)e.,474/1006 411. p (311p). 100/16 65p (60p). 220/16 £1 .10 (00p). 470/6 £1 • 00 (El 40). One of Each 

P. 5 P. Add 50p per ORDER. Over £6 00 POST FREE. ADD VAT AT 15%. CAT FREE. 
(MAIL ORDER ONLY) 

C. H. J. SUPPLIES 
4. STATION RD., CUFFLEY, HERTS. 01-440-8959 

NAMAL ELECTRONICS 
No. 1 Claygate Road, Cambridge CI31 4JZ. 

Tel: 0223 248257  Telex: 817445 

2716 2732 
450  450 ns 
EPnosns  EPROMS 

2114 6116 4116 

£1 95  £4 10 

4501200 no 
S RAMS 

£0 99 

150 no  150 700 4,4 
CMOS RAM  D RAM 

£5 75 £0 71 

NE W! INTRODUCTORY OFFER £30 
16K Ram expans4on board tor ZX 81. Strnply 
plugs into the existing expansion port of your 

computer to increase programme storage. 
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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 diagran-
•Carry out 40 experiments on basic 
electronic circuits used in modern 
equipment 

•Build and use digital electronic circuits 
and current solid state 'chips' 

•Learn how to test and service every type 
of electronic device used in industry and 
commerce today. Servicing of radio, T.V. 
Hi-Fi and microprocessor/computer 
equipment. 

NeweJob?New Career?NewHobby?Get into Electronics Now! 

I COLOUR BROCHURE 
• 

MINI  MEM 

Please send you , 

NAME 

MIN  M N  =Ili  IMINN  N MI  MIN  = MI  IIII  Emi 

f' without any obligation to  I am interested in 

  COURSE IN ELECTRONICS 
as described above 

RADIO AMATEUR LICENCE 

  MICROPROCESSORS 

LOGIC COURSE 
ADDRESS 

  OTHER SUBJECTS 

IPOST NOW TO:   BLOCK CAPS PLEASE  EE/2/820 

LB_ritishNationalRadio8cElectronics School Reading Berks.RG11BR. 
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When  replying to  Classified  Advertisements 
please ensure: 

(A) That you have clearly stated your require-
ments. 

(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 addressed to the 
advertiser. 

This will assist advertisers . in processing and 
despatching orders with the minimum of delay. 

Receivers and Components 
TURN  YOUR SURPLUS capacitors, tran-
sistors etc., into cash. Contact Coles Hard-
ing  &  Co.,  103  South  Brink,  Wisbech, 
Cambs. 0945 4188. Immediate settlement. 

ZZZHI! LEDs —green, yellow, amber, 5mm, 
12p. Capa.citors -100pF, 40V, 11.5p. Plus 30p 
P&P.  STRAIGHTMAN  ELECTRONICS,  35 
Melbourne Road, Ilford, Essex. 

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. 

300  SMALL  CO MPONENTS,  transistors, 
diodes.  I.70 7lbs assorted components £4.25 
10Ibs £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. 

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 2337, 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" 16 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 01-580 4720 or 01-636 5308 
during office hours. 

For Sale 
NE W  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: (0423) 55885. 

SECONDHAND ELECTRONIC TEST equip-

ment  including  oscilloscopes,  generators, 
psu's. NORFAB PLANT AND MACHINERY. 
Telephone Potter Heigham (069-27) 721. 

EVERYDAY ELECTRONICS 10 volumes No. 
1 to date  unbound and  BNRES.  Corres-

pondence course and oscilloscope offers. R. 
ABBOTT, 10 Blakemore Road, Streatham, 
London SWIG INH. 

Books and Publications 
MUSIC MAKER. Typewriter keyboard re-
places piano type. Amateur organ builders 
send  £1.00  for  your  copy —post  free — 
"Q WERTONIC  MUSICAL  KEYBOARD"  a 
new book by P. G. Roche, to 71 Elmfield 
Avenue, Teddington, Middlesex TW11 8BX. 

Service Sheets 

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, 
LARKH ALL, LANARKSHIRE 

(0698 883334). 

ORDER FORM PLEASE W RITE 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   

ADDRESS   

Send to: Classified Advertisement Manage, 

EVERYDAY ELECTRONICS 

*Classified Advertis•rnente Dept., Room 2337, 
King's React, Tower. Stamford Street, London SE1 9LS 
Telephone 91-261 51118 

Rats: 
21p per word, minimum 12words. Box No. 14p extra. 

Company registered in England Registered No. 53626. Registered Office: King's Roach Tower. Stamford Street, London SE1 PLS. 
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BELL'S TELEVISION SERVICE for service 
sheets on Radio, TV etc. El- 25 plus SAE. 
Colour TV Service Manuals on request. 
SAE with enquiries to BTS,  190 King's 
Rd. Harrogate, N. Yorkshire. Tel: 0423 55885. 

Software 
SEVENTY ZX81 PROGRAMS. 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  £6.60 
(airmail extra). Send 75p for sample copy. 
28 Chestwood Close, Billericay, Essex 

Miscellaneous 
BALLARD'S OF TUNBRIDGE WELLS have 
moved to 54 Grosvenor Road. No lists. SAE. 
All enquiries phone T/ Wells 31803. 

DIGITAL  WATCH  SPECIALIST  repairs 
private trade batteries all types. Certifica-
ted  member ETIC International.  COLIN 
WALKDEN, 126 Park Road, Cowes, IO W. 

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. 

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. 
Send cheque or P 0 in 
Ridge Predict,. • -  2 0 
Sign  , 
Northants. NN1  40E  £110 • g  plus 40p 2.6p each 

ENAMELLED COPPER WIRE. 10 swg to 
45 swg.  S.A.E. for quotation by return, 
cheapest prices. 102 Parrswood Road, Man-
chester 20. 

DIGITAL W ATCH BATTERY 
REPLACEMENT KIT 

These  watches  all  require 
battery (power cell) replace-
ment  at  regular  intervals. 
This kit provides the means. 
W e  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. 

B OLSTER INSTR U ME NT C O. (E134) 

II Percy Avenue, Ashford, Middx., T W IS 2P13 

PRE-PACKED. Screws, nuts, washers, solder 
tags,  studding.  Send  for  price list. Al 
SALES (EE), PO Box 402, London SW6 6LU. 

CENTURION  BURGLAR  ALARM  equip-
ment, send SAE for free list or a cheque/ 
PO for E11-50 for our special otter 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. 

WE STOCK THE FULL RANGE of elec-
tronic kits from Electroware. Send a SAE 
for our competitive price list to: GUIDE-
LINE  ELECTRONICS,  50  Jubilee  Drive, 
South Ruislip, Middlesex. 

PAR AP H YSIC ALS  JOURNAL  (Russian 
translations):  psychotronic  generators, 
kirlianography, gravity lazers, telekinesis. 
Details:  SAE 49X" PARALAB,  Downton, 
Wilts. 

THE SCIENTIFIC WIRE 
COMPANY 

PO Box 30. London E 4. 01 531 151111. 

ENAMELLED COPPER WIRE 
SWG  1 lb  8 cu  4 ot  00, 
8 to 29  2,76  1 50  080  080 
30 to 34  320  1 80  090  070 
35 to 39  3 40  2 00  1 10  0 80 
40 to 43  475  2 60  2 00  1 42 
44 to 47  590  3-40  239  200 
48 to 42  15 96  9 58  6 33  3 89 

SILVER PLATED COPPER WIRE 
14 to 30  6 50  3 75  220  1 40 

TINNED COPPER WIRE 
14 to 30  3 85  2 36  1 34  0 90 

Prices Incl. P A P vat. Orders under £2 add 200. SAE 
for List of Copper/Resistance wire. Dealer enquir.ee 
welcome. 

Registered Office 7? Coningsby Gardens. 

Bennings Cross 

Bi-Pak 

BK Electronics 

B.N.R.E.S. 

Bull J. 

Carlton Nicholl 

CHJ Supplies 

Chordgate 

Cricklewood Electronics 

Dziubas M. .. 

E.D.A. 

Electronize Design 

Electrovalue.. 

Global Specialist .. 

Greenweld 
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MIGHTY 
NINETY 
PACKS 

SU PE R V ALUE P A C K S ALL A T 90p each 

BU Y SI X P A C K S A N D GE T A SE VE N T H 

FREE 

Please add 15p per pack postage 

Please allow 7 days delivery. 

M142. 200 1 6 1-watt Resis-
tors. 

MN3. 100 1  2-watt Resis-
tOrS. 

MN4. 50 Wirewound Res's-
tOra. 

FANS. 100 metal oxide Resis-
tors. 1%, 2% and 5%. 

M146.  12  alight  potentio-
meters. 

MN7. 25 asstd skeleton pre-
set Resistors. 

VANS. 50 asstd Electrolytic 
Capacitors. 

MI411.  100 asstd  Ceramic 
Capacitors Plte, disc, tub 
and monolythic etc. 

NN W 100 mixed capacitors. 
Polyester.  Polystyrene, 
Metallised. Radial and Axial 
?roes. 

MN11. 20 'meld Silver Mica 
Capacitors. 

MN12.  8 Tantalum  Bead 
Capacitors (useful values). 

MN13. 20 staid Transistors. 
BC. 211 Series + Power etc. 

MN14. 40 IN4148 Diodes. 

PANIC 20 min. wire-ended 
Noon,. 

MN17. 2 12-volt Relays. Ex 
nearly new equip. 

•  3 Encapsulated Reed 
Relays 9-12v coil, d-pole 
and t-pole. 

•  2 24-volt Relays. Ex 
nearly new equip. 

NN W 1 240-110 to 12-volt. 
tOOrna Transformer. 

MN21. 1 240-110 to 24-volt 
100ma transformer. 

MI422. 82" Led's with clips. 
red, 2 yellow, 2 green. 

MN23. 300 asstd  screws, 
mits, washers, self-tappers 
etc. 

MN24.  100  asstd  small 
springs. 

MN2S. 50 asstd pop rivets. 

MN21. 50 asstd insulated 
crimOs. 

MN27. 200 items. grommets, 
spacers,  cable  markers. 
Plastic screws, steering, tie 
wraps etc. 

NN W 20 asstd fuses, 1:" 
20mm etc. 

PAN29.  75mts  equipment, 
wire,  asstd  colours  and 
sizes. 

NN W 3 • 2m length, 3 core. 
mains cable. 

MN31.  12  asstd  trimmer 
capacitors,  compression 
film. Air-spaced etc. 

MN32. 15 30pF Beehive trim-
mers. 

MN33. 20 coil formers, cera-
mic, plastic, reed relay etc. 

MN31. 25 min glass reed 
switch. 

MN35. 10 asstd switches, 
toggle, slide, micro etc. 

ME M. 10 sub-min SP. C/0 
slide switch. 

MI437. 10 asstd audio con-
nectors. Din phono etc. 

NN W 1 PCB with Iliac con-
trol IC data inc. 

NN W  1 oscillator  PCB 
loads of components (no 
data). 

MN41. 50 Polystyrene cape• 
citors. 

MN41. 12 BC549C (plastic 
BC109C) transistors. 

MN42.10BC107 Transistors. 

MN43.10 BC106 Transistors 

MN44. 10 Screwfix S.P.C.0 
min, slide switches. 

MH O.  35  asstd  diodes 
Zener. red, signal, switch-
ing. 

MN411.  15  asstd  Zener 
diodes. 

MN47. 3  68 mfd 16v tanta-
lum bead capacitors. 

MPH& 200 items SBA &IWO 
length  screws.  nuts  6 
washers. 

MH O. 200 items 6BA asstd 
length  screws  nuts  6 
washers. 

MN5111. 3 pieces of veroboard 
useful sizes, min total 35 sq 
inch. 

MN51. 10  0 2" red LED. 

MNS2. 10 • 0 125" red LED. 

MS453. 20  • 0 1 mid 25v 
ceramic disc caps. 

MNS4. 20 • 0 01 mid 25v 
ceramic disc caps. 

MNSS. 10 watt audio amp 
board with circuit. 

NN W 10 14 pin low profile 
IC slit OIL. 

MN57. 10 16 pin low lat ella 
IC Skit OIL. 

M UM. 2 • CA723 Voltage 
Regulator. 

RANSIL 1 • LM3110 2 watt 
audio amp IC + 555 timer IC. 

NN W. 10 asstd TTL IC's, 

NN W 3 • TIP 32 Transis-
tor. 

MNI12. 3 • TIP 31 Transistor. 

MI463. 50 mixed polyester 
caps C280, Seimens etc. 

M1464. 5 Press to make min 
switches. 

MNI15. 3 BE245 PETS. 

MNI141.  Bank of  11  push 
switches 4 interlocked, 4 
latch. 3 momentary. 

MHOS. 200 asstd veropins, 
turret tags. PCB pins etc. 

MN611. 4 min push to break 
switch. 

MAI M PCB with 3 • 250w 
AC 4 amp push SW with 
attractive  chrome  plastic 
knobs  1 • 113241,  1 x 
BC300, 2 • BC237, 1 x 
BC204, 4 • 1N4002, 2 x 
CMOS 4025,  200mm fuse 
holder + 22 resistors, capa-
citors, diodes etc. 

1111471. IZN414 RADIO IC. 

CHORDGATE 
LI MITED 
75 FA RI N G D O N R O A D 

S WI N D O N, WIL T S. Tel. (0793) 33877 

Retail shop at above address 

NO 
BATTERIES 
NO WIRES 

£29.95 
PLR PAIR 
VAT £4 50 

• P & P £1 .95 
the modern way of instant 2-way co mmunications. 
Just plug into power socket. Ready to use. Crystal 
clear co mmunications from room to room. Range 
6- mile on the same mains phase. On/off switch. 
Volu me control. with 'buzzer' call and light indicator. 
Useful as inter-office intercom. between office and 
warehouse. in surgery and in homes. Also available 
F M. model 

NE W A MERICAN TYPE CRA DLE 

TELEPHONE AMPLIFIER 

4:2 olt_r £18.95 
VAT £2 85 
P & P £1.65 

Latest  transistorised  Telephone  A mplifier,  with 
detached plug-in speaker. Placing the receiver on to 
the cradle activates a switch for im mediate two-way 
consersation without holding the handset.  Many. 
people can listen at a time. Increase efficiency in 
office, shop,  workshop.  Perfect for "conference" 
calls: leaves the user's hands free to make notes, 
consult files. No long waiting. saves time with long-
distance calls. On/off switch, volu me control. Con-
versation recording, model at £20 .95 + VAT £3-15. 
P&P £1 65. 

DOOR ENTRY SYSTEM 
No house  business  surgery should be without a 
DOOR ENTRY SYSTE M in this day and age. The 
modern way to answer the door in safety to un-
wanted callers. Talk to the caller and admit him 
only if satisfied by pressing a re mote control button 
which will open the door electronically. A boon for 
the invalid, the aged, and busy housewife. Supplied 
complete d.i.y.  kit with one  internal Telephone, 
outside Speaker panel, electric door lock release (for 
Yale WPC surface latch lock): mains power unit. 
cable (4  pairs) 50ft  and  wiring  diagram.  Price 
£59 95  • VAT £9•00 +- P&P £2.58. Kit with two 
Phones £60 95  • VAT L 10 • 50 • P&P L2 .81. 

PLEASE ALLO W 8-12 D AYS FOR DELIVERY 
10-day price refund guarantee on all Items 

Access and Barclaycard welcome. 

SS EST  LONDON  DIRECT  SUPPLIES  EE 2 
169 KENSINGTON HIGH STREET. 
LONDON, W8  Tel: 01-937 5548 

PLEASE 

MENTION 

EVERYDAY 

ELECTRONICS 

WHEN REPLYING 

TO 

ADVERTISEMENTS 

BAKER  £69 
so WATT  :‘1.4. 44:-
AMPLIFIER    
Superior quality Ideal for Hails/PA 19 stems. Disco's and 
Groups. Two Inputs with Mixer Volume Controls. Master Bar, 
Treble and Gain Control.. 50 watte RMS. Three loudspeaker 
outlet. 4. 8, 16 ohm. 
AC 2401' 1120V available). Blue wording on black cabinet. 

BAKER ISO Watt AMPLIFIER 4 Inputs  £89 
DRILL SPEED CONTROLLER LIGHT DIMMER KIT. 
Essy to build kit. Controls up to 480 watts AC mains. Printed 
Circuit. U 
DELUXE MODEL Ready Built. 800 watts ES 

STEREO PRE-AMP KIT. All parts to build this pre-amp. 
3 inputs for high, medium or low gals per channel, with 
volume control and P.C. Board. Can be ganged to make 
multi-way stereo mixers. 12•1111 

SOUND TO LIGHT CONTROL KIT MK II 
Complete kit of parts, printed circuit. Maina tramfornier. 
3 channels. l'p to 1,000 watt. each. Will operate iron, 200MV 
to 100 watts signal source. Suitable for home 1-11•Fl  1111 
and all Disco Amplifiers. Cabinet extra 64-50.  Post 95p 
200 Watt Rear Reflecting Whitt Light Bulba. Ideal for Disco 
Lights. Edison Screw 75p each or 6 for £4 or 12 for £7 •60. 
MAINS TRANSFORMERS Primary 240V A.C.  POST 
260-0-260V 70niA.13•6V. 2A   04 50  U 
250-0-260V 80mA. 6.3V 3.5A. 6-9V Al   25 00  62 
350-0-310V 250mA. 6.3V 6Anip C.T   112 00  21 
300-0-300V 120mA. 2x 6.3V '2A CT.; 5V IA  212 GO  22 
220V 45mA. 6.3V 2A   1.2 50  11 
GENERAL PURPOSE LO W VOLTAGE 
Tapped outputs available 
2 amp 3.4, 6,6, 8,9, 10, 12, 15, le, 26 and 30V   26 00  22 
1 amp 6,8,10,12,16,18,20,24, 30,36, 40, 48, 60  18 00  22 
3 snip 6, 8, 10, 13, 16, 18, 20, 24, 30, 36, 40, 48, 60 £10 50  22 
3 amp 6, 8,10,12,16,18,20,24.30, 36, 40, 48, 60 *12- 50  22 
6 amp 6,8,10, 12,16, 18.20,24, 30, 36,40, 48,60 *16- 00  42 
6-8.10-16V fa ... W•110  308  16-0-15V 2.s  13-75  21 
6V is  35-00  21  17-0-17V 25  14.50  22 
6-0-6V Ha  111• 60  ft  18V 6. Twice. Ill 00  42 
IV 260m.  a•b0 801  20V la   13 00  11 
9V 3.  111.60  £1  20-0.20V la  23 50  21 
9-0-9V 50ma  11•60  1103  20-40-60V in . 24 00  LE 
10-0-10y 2a  21•00  21  25-0-25V 2a  £4 50  41 
10-30-40V 2a  es• 50  21  '28V la Twice ...a6 00  22 
I2V 10ma  MAK  809  soy lea   23 -10  21 
12V 760ma   Ill• 00  809  30V 0. and 
12V 3.  11.60  41  17-0-17V 2a ...14 • 60  22 
12-0-19V 2.•  U-60  11  345V 2.•  114• 00  21 
TORODIAL 30-0-30V 4 4 !up 4- 20-0-20V j Amp *10-00  22 
CHARGER TRANSFO it M If 128-RECTIFIE118 
6-19V 3.  14 • 00  £2  6-I2V 25  El• 00  809 
6-12V 4a   1111•50  IS  ti•12V 4.  IM• 00  80p 

R.C.S. LOUDSPEAKER BARGAINS 
3 ohm. 6 x 41n., 51n...7 x 4In. 12.110. 8 0 Ifs. 83-00. 
O M. 51410. 131n, U• 60. loin. 44 00. 121n. 118-00. 
8 ohm. 211n. 22• 00. 31n. IS 50. Sin. 111•60. sin. 88•50. 
16 ohm. 6 x 41n. 11 50. Sin. 21 60. 8In. 13 • ME 10 x Ii,. £250. 
25 ohm. 3115, 35 ohm. 3in. IS 60. 

LOG. LOW VOLTAGE !MAI M'S = 
POE MS PACK NITS 90-100 mit  Post 709  EL9S 
All parts and instruction,. with Zener diode printed circuit. 
rectifiers and double wound mains transformer Input 200-240 
cc. Output voltages available 6 or 7.6 or 9 or I2V d.c. up to 
100mA. State voltage. 

PP BATTERY EILIMINAT01. M UT = RADS  £4.50 
Mains power pack 9 volt 400 ma  Pmt 76p 
etabilised. with overload cutout. Plunk cam else 5 x 51  
Suitable Radio/Cassette, £840. 
DELUXE /twitched Model 3-6-71-9V 400ma. 17.60. 
THE "INSTANT" BULK TAPE ERASER 
Suitable for masettes and all saxes of tape reels  16,  
A.C. mains 200/240V.  £9 50 Poet 
Leaflet S.A.E.  •  95p 

HEAD DEMAGNETISER PROBE 15-00. 

A.C. ELECTRIC MOTORS POST 75p. 
2 Pole, 240V, 2 Amp. Sphadie -
1 -a x 0•2121n. 41.75. 2 Pole, 
240V, 15 Amp Doubl • spindle-
1'7O x 0.16in. Each II. 2 Pole. 
120V, .5 Amp Spindle -0-75 x 
0.21n. Two in eerie. - 240V. 50p 
each. Brush Motor. From • Food 
Mixer 240V, .3 Amp High Speed 
and  Powerful  8pindle--0.5  x 
0 -261n. 62.95. 
B.S.R. Motor £4. Garranl Motor U. 

• 

  
• 

e 

ALUMINIUM CRAIIIII 18 s.w.g. Daeillod. 4 GIG, riveted 
6 x 4 x 2115. SI -45; 8 6 211n. m aws:  x x  /1.80: 10 07 x 211n. 

/2• 30; 1408 0201n. 1.3.00; 1686 x 211n. 82110; 12 03 x2j1n. 
11.80:12 x8 x 21In. 22.60; 16 x 10 x 2jin. A3•20. 
AL! ANGLE BRACKET It of x fin. 209. 
AL1111111711 PANELS 18 Lac. 12 x 1210. 81-50; 140 91n. 
Al -40: 6 x 415. 43p: 12 x 81n. SI -10; 10 x 7111. 96p; 8 x 6In. 720; 
14 x 3M. 72p: 12 x 515. 72p; 16 x 10In. 41.68; 16 x 6In. 81-10. 
ALUMINIUM BOXES, MANY SIZES IN STOCK. 
4x 28 • 21n. 11.00; 3 02,1 lin. 80p; 604 x 21n. 111 40; 8 x 60 
310 82.60; 12 x 5 x 315 42.75:6 • 40 itin 11.80; 10 x 7 • sin U. 
HIGH VOLTAGE ELscrRoLrrice 32+32/360V   
8/800V ...111 • MI  60/600V  ...21•20  32+ 32/500V ...1111 M 
16/4150V  IN 290/460V   115p  32+32+12/362V 75, 
32/500V  Tip 8+16/460V  ...759  16+n+swoov a 

DE LUXE ISR 11141 AUTOCH  GER 
Stereo Ceramic Cartridge  • 
Plays 121n 10in., or 71s, 
records Auto or Manual. A high  1C20 
quality unit 240V AC.  Poet on 
Size 13i x 111In.  I,  All 
Above motor board 311n.  Decks 
Below motor board Sits.  £2. 

RSA Single Player P207 cueing Limn,  LIS Pest £2 
ceramic cartridge. 
Garrard Single Player 730 BP metal turntable,.. , ..,. 
cueing device. Snake scan. Magnetic cartridge.1114 .av poet II 
MIR CI72 Slim arm. Metal Turntable, 
Ceramic Head. Cueing Device. Auto Stop.  120 post 22 
MAR Auto Changer, Ilin, Turntable. Budget  
price. Stereo ceramic, reliable unit, 3-apeed.  LI 1 vakf poet 82 
110K RA Mac° Deck 3-speed atereo, 240V.  IS each. Pet £2 
timber Disco Amplifier, 4 inputs 150 watt.  189 

Radio Component Specialists 
337,  W HI TE H O R SE  R O A D,  C R O Y D O N, 

S U R REY, U. K. TEL: 01-684 1665 
Post 65p Minimu m. Callers Welcome. Closed Wed. 
Same day despatch. Access-Barclay-Visa. Lists 28p. 

Published approximately Ike third Friday of each month by IPC 51axminea Ltd., Kings Reach Tower, Stamford St., London SE1 9LS. Printed in England by Index Printers, Dunstable, Beds. Sole Ag mts 
for Australia and New Zealan41 --Gordon and Gotcb IA/Sin) Ltd. South Africa-Central News Agency Ltd. Subscriptions: Inland £ill.00, Overeeaa £10.00 per annum payable to 1PC Services, Oakfield House, Pen7-
mount Road, Hayward. Heath, Sussex. Everyday Electronics I. sold subject to the foacwing conditions namely that it shall not, without the written consent ot the Publishers first given, be lent, resold, hired out 
cc otherwise disposed of by way of Trade at more than the recommended selling price shown on cover, and that it shall not be lent, resold, or hired out or otherwise disposed of in a mutilated condition or is 
any unauthorised cover by way of Trade, or affixed to or a part of any publication or advertising. Literary or pictorial matter whatsoever 



Typo 'D' 

6 piano type keys 

pRo' 04;Noi B.K. ELECTRONICS th frk-or 
r Itt‘Ceosl  A SOUND CHOICE  9;;; 
1  * 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: 45dB. 
Wow and flutter: 0.1°.. Power Supply re-
quirements: 18V DC at 300mA. Connections: 
The left and right hand stereo inputs and 
outputs are via individual scrLaned leads, all 
terminated with phono plugs Iphono sockets 
provided). Dimensions: Top panel 51/2 in x 
11 1/4 in. Clearance required under top panel 
21/4 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-f, 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 8ohm 
59 oz. magnet, 2" aluminium voice coil. 
Resonant Frequency 20Hz, Frequency 
Response to 2.5KHz. Sensitivity 97d8. 
Price £32 each. £2.50 Packing and Car-
riage each 

12" 100 watt R.M.S. Impedance 8 ohm, 50 oz. magnet. 2 
Resonant Frequency 25Hz, Frequency Response to 4KHz 
£23.70 each. £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. f 1.25 Pack 
mg and Carriage each. 

PIEZO ELECTRIC TWEETERS  M OTOROLA 
Join the Piezo revolution. The low dynamic mass (no voice coil) of a 
Piezo tweeter produces an improved transient response with a lower 
distortion level than ordinary 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 re movable 
wire mesh. Ideal for bookshelf hi-fi 
speakers.  Price  (Type  'A')  £3.45 
each. 
Type 'B' 31/2 in super horn. For gen-
eral purpose speakers disco and PA 
systems, etc. Price £4.35 each. 
Type  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). 

Type'11' 

4 

alur  in voice coil 
Sensii-ity 95dB Price 

Rem Leval Control/Loudspeaker Tomlin'''. Com 
bates two spring loaded loudspeaker terminals 
wire wouna potentiometer aria resister network 
All mounted on a smart brushed aluminium plate 
Fits neatly through a 3 x 3 cut out on rear of 
speaker cabinet Price ale • 20p postage and 
Packing 

1 K- WATT SLIDE DI M MER 
* Controls loads up to 1K W. 
* Compact Size 4i" • 1A"  2i". 
* 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 Ii" 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. 

V.u, 
Meter 

Matching 3-way loudspeakers 
and crossover 

Build a quality 50 wan R M S 

* 10 Woofer 

*3 Tweeter 

* 5 Mid Range 

*3-way crossover 

system 

dill 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 L.E.D. Vu meter available as an optional 
extra. 
SPECIFICATION: 
Max. output power 100 watts R.M.S. (OMP 103) 

150 watts R.M.S. (OMP 150) 
Loads: (Open and short circuit proof) 4-16 ohms 
Frequency Response: 2014z-25KHz t 3dB 
Sensitivity: for 100 watts 500mV at 10K 

150 watts 500mV at 10K 
T.H.D.  00 1% 
Size: 360  115 • 80mrn 
Prices: OMP 100  £2161 P P £2 00 

OMP 250  £311  P P E2 00 
V.u. Meter Ag•se 

8 ohm. 

Fitted with attractive cast aluminium fixing es• 
cutcheons arid 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 aluminium centre domes 
and rolled foam surround Crossover com-
bines spring-loaded loudspeaker terminals and 
recessed mounting panel 

Price £22 • 00 per kit + £2 •50 PAP. 
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 fre-
quency 25Hz.  Frequency response to 
13KHz. Sensitivity 95dB. Impedance Bohm. 
Attractive blue cone with aluminium 
centre dome. 
Price E16.49 ea - 12.50 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 



l siswiff 
• • 

, • • — ;59; 01 n6d l oKninwg6Street  • 
mtnersm 

Tel 

ni  p u n ,„„„e,c.  •  748 °926  • 

• • 

••ft9. • 

For personal service visit one of our stores. 
Our new store at Hammersmith is conveniently situated near the end 

of the M4 and the North and South Circular Roads. 
There is excellent street parking on meters a few steps away and 
Hammersmith Underground Station is nearby. Call in and see us soon. 

I I u.r I 6 in o 0 
CATALOGUE I 

320 big pages packed with • 
•  data and pictures of gh 
•  over 5,500 items ...mr 

1 1 . 1 1  

Over 100,000 copies sold already! 
Don't miss out on your copy. 
On sale now in all branches 
WH Smith  price El. 

   In case of difficulty check the coupon below. 

T ake it east , 

• *2,9\00̀Ntt wit "6 • „t\o, c, •  h inlalimin • i?j  

•  t,0-11432:01s̀,:',:36 • 
• As:13c' kver4i l'a• • 
•  lo‘r,a0  \se 

• 
•  • 

Easy to build, 
book  giving sfeunldi cfoonrsotruur wcntieon  

details, order as XH55K 
price £2.50 inclusive. 

mown ELECTRONIC SUPPLIES LTD. 

All mail to: P.O. Box 3, Rayleigh, Essex SS6 8LR. 

• 414p — & ORD 
•  41 ast 
•  60  ca Seri te 

7 00  • 

I I 

• • • •  • 
• 1104 

411 

* Same day service on in-stock lines 

* Very large percentage of our stock lines in stock 
* All prices include VAT 

* Large range of all the most useful components 

* First class reply paid envelope with every order 

* Quality components—no reiects—no re-marks 

* Competitive prices 

* Your money is safe with a reputable company 

On price, service, stock, quality and security it makes 
sense now more than ever to make mapun your 
first choice for components every time! 

riwa m maninimmonium mem menum mni ml 
• Post this coupon now. 

Name   

Address   

Please send me a copy of your 320 page catalogue. i enclose £1.25 
(incl. 25p p&p). If I am not completely satisfied I may return the 
catalogue to you and have my money refunded. If you live outside the 
U.K. send £1.68 or 12 International Reply Coupons. 

L N.  1.1 EE/ 2 /82 I 

Tel: Southend (0702) 554155  Sales: (0702) 552911 

..1.100? 4 6 


