Easy to build projects for everyone
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" Model TCSUT Soiderng Szanaﬂ

CTC 35walt

The TCSUT solderng station w:rh the XTCE0 watt— 24/26
voit soldering fron or fe BTC 35wall—soldering fran fo!
pin point precision and exceptionally fast iecovary fime.

We have put 2t lsast wine a5 much power int irons which are
already wall known lot good tecovery lime. The temneratire
contro! stops them fiom over-heating: the fall-sale” eleckonle
Citclit provides proteetion even il the thermocoupie {a:ds
TCSUT saldering station with XTC or CTC iron
£38.28 inclusive of VAT postage exlra.

Model SK3 Kit Model SK4 Kit

Gonins both With e
il model mode!
X230 K25/240
soldening i teneral
;| -and-the stand OHEPOSE (oD

33! 5T3. Priced and the 313
ar£6.21 “stand, 1his
Inchysiie of Kit'is/a mlist
VAT apd PEP {or every
I makes.an . foolkil i the
excelient home: Priced
presentfor the ALE6.21
radio-amateu; inciisive of
modaimaker VAT and
o Heyist j R&P

——————— &

2 minfaluee fran with-ihe element enclased first in-a-ceramic
shaff then in a stainiess steel Virtually leak-free Only 112"
Tong. Fted with 3 3/32" bit £4.37 inclusive of VAT and PaP.
Bange of 5-ather bits avaiiable from 14" dowm 1 364

Model X25 25watts —

e

A general perpose bion also with 2 ceramic and stesl shaft o
Ve Yol mughﬂesscummnm with Bear-perecy insulation
Fitted with 1/5" bit and prited 3t EA.3T inclusive of VAT and
P& Aange 0f 4 othes bits availabla

Model MLX Kit

The saldenng irom in s kit can e
npesicd fom any ordiny car batery

I is Titter with 15 eet flexiola cable
and Ganery clips:Packed m a-stoag
plastic envelope-it can ke g in &
GAT. 8 bigat or.@ caraven ready lor
sojdaring in the Tigld Price £4.83
Incluzive ol VAT and P &P

Model SK1 Kit

This it Gonfaisa 15 war minitue
salferingiron complat with2 spare g;-—
hits. & coil of solder a-heat-sint ==

anila booklet How o soller Priced:
it £6.48 inchusie of VAT and RAR

Mayflower House, Armaga Way,
Plymouth, Devon,
Tel: 0752 67377/8
Telex: 452986

Iron out the little problems...

_ .. with Antex

The ANTEX multi purpose range of soldering
eyuipment 1s fast becoming a must for every
home. Built with precision for long life; each:
iron is fully tested and guaranteed.

ANTEX soldering irons are made in England
to strict local and international standards

_of safety. ,4
Qur name for reliability is spreading g~

from all over Europe to US.A. ¢ '\@9
to Japan and to many other 25 e
countries. =i

, \Qﬁ
Stocked by many wholesaiers _ ¢ e

and retajlers or direct from
us if you are desperate. ’

&
S

Anitex Ltd. Freepost, Flymouth PLY 1BA Tel 075267377  EE 4.79



=1
()

WATFORD ELECTRONICS ERENTEETTH

35 CARDIFF ROAD, WATFORD, HERTS., ENGLAND
MAIL ORDER, CALLERS WELCOME. Tel. Watford 405888
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DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED ORDERS
HED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/
OR BANKERS DRAFT WITH ORDER. GUVIRNMENT AND EDUCATIONAL
INBTITI.ITIQNS' UFFICIAL BRDERS ACCEPTED DE AND EXPORT INQUIRY
WELCGME. PAP A TO ALL ORDERS I.IIIDIII £10-00. OV'!RBEAS ORDERS
POSTAGE AT COBT. M%FS&IRFACE. Send 50p (plus 25p pé&p) for our catalogue.

VAT Export orders no VAT, Ap chahle to U.K. ClUstomers only. Unless stated otherwlss
uII nr]cea ars exclusive of VAT, Please add 8% to devices marked *. To the rast add

Wo llm:k muly mora itema, It RP 5 h vill! us. Wa ars sttusted behind Watlord Football
Ground. Mearest Underground/ tlon: Watforo High Street. Open Monday to
Saturday 8.00 am-5.00 pm. Ampla Frn Car Parking space availsible.
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LW to MW Cenverter for Radio 4
SOLBDERCON PINS® Camplete kit of pasts Ine. [nBfrug-
100 %epy 1000 30%p ticos p + £4:98 (ne. VAT
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MAGENTA ELECTRONICS LTD

EC3, 98 CALAIS ROAD, BURTON-ON-TRENT, STAFFS DEI3 nUL
PHDNE 02:83'65435. 9 am.12 2 p.m_5 MOM.-ERL

E.E. PROJECT KITS

Make us TOUR No. 1 SUPFI.!ER of KITS and COMPOMENTS for E.E, Projects.
W paly ted sets of paris io enable you io constructE.E. projects.
A ori 4 e—nuts; ‘L. ¥ are Each ject kit
comes cnmp!ete with te own FREE COMPONENT IQENTIFIC‘ATION SHEET-

We supply—You construct.

PRICES INCLUDE CASES UNLESS OTHERWISE STATED,
ARTICLE REPRINTS EXTRA 29p EACH,

CHOKE WARNING DEVICE: Feh, 79
£5.05 case Tip

AUDIC MODULATOR. Feb. 79. £1-44
less case and pins.

LW COMNVERTER. Febh. 79, =318,
case Z1-25,

THYRISTOR TESTER. Feb, 79. £2-88
ADJUSTABLE PSU. Feb. 79. £2{-54,
Case (horizonfal fayout) £3-54 extra,
ROULETTE. Jan, 79. £16°99 less case.
I'M FIRST. dan, 79, £3-05 less casss.
LIGHTS REMINDER. Jan. 79. £4-05
CONTINUITY TESTER. Jan, 79. £2-91
less case.

MIC AMP. Dec. 78. £2-12

FUZZ BOX Dec. 78. 2438

VEHICLE IMMOBILISER. Inc. PCB,
Dec, 78. £3:77 case exira Tip.

WATER LEVEL ALERT. Nov. 73
£4:82

“HOT LlNE" GAME. Nov, 7B, £4-23
fess case & rod

FLASHMETER. May 78. £10-23:

Iess caic and diffuser,

POCKET TIMER. April 78, £2-82.
WEIRD SOUND EFFECTS GEMNERA-.
TOR. Mar. 78. £3-64.

CHASER LIGHT DISPLAY. Feh. 78
£15-78, jit. B.C.0. cx58 exira £3-54,
%umo&wstm!. METRONOME. Jan.
RAPID DIODE CHECHK. dan. 78, £1-97
AUTOMATIC PHASE BOX. Dec. 77.
£0-45Tne. p.c.b:

VHF RADIO. MNov. 77. £11-46:
ULTRASONIC REMOTE CONTROL.
MNov./Deg. 77. £13-84.

TREASURE LOCATOR, Oct, 77. 28-77
case exira. £2-32, Less handls, eic.
ELECTRONIC DICE. March 77, £4-09.
SOIL MCISTURE INDICATOR. Jup=
77.£3-04 inc. probe,
PHgHzE.fDOQRBELL REPEATER. July

SHORT WAVE RECEIVER. Aug. 77.

ALL PRICES INCLUDE VAT AND FIRST CLASS
FOST. ADD 25p TO ORDERS UNDER £5 EE
ARTICLE REPRINTS 39p EACH.

MAIL ORDER OMLY.
CATALOGUE — SEND'4  Sp STAMPS.

TEACH-IN-78
COMPLETE KIT £14:50
::NCLI.IDES FREE COMPONENT IDENTIFENEATION

ART. TEACH-IN REPRINTS EXT
PART. ALL 12 PARTS AVAILABLE.

1979 ELECTRONICS
CONSTRUCTORS CATALOGUE

HAVE YOU GOT YOUR COPY YET? MAGENTA'S NEW CATALOGUE INCLUDES
MANY NEW PRODUCTS — CAREFULLY CHOSEN FOR EVERYDAY ELECTRONICS
READERS. PRODUCT DATA AND ILLUSTRATIONS MAKE THE MAGENTA CATA-
LOGUE AN INDISPENSABLE GUIDE FOR CONSTRUCTORS. FULLY INCLUSIVE
PRICES RIGHT NEXT TO THE PRODUCTS MAKE ORDERING EASY. NO MINIMUM
ORDER— ALL PRODUCTS STOCK LINES: FIRST CLASS DELIVERY OF FIRST CLASS
COMPONENTS. SEND FOR YOUR COPY AND SEE HOW EASY IT IS TO USE THE
MAGENTA CATALOGUE!

WRITE TODAY ENCLOSING 4 = 3p STAMPS.

BUZZER, 6V 74p. 12V T7p.
F.M.INDDOR AERIAL. 49p.
TELEPHONE PICK-UP COIL. 55p.
SPEAKERS. Minialure 8 ohm 79p. 64
ohm 89p. 80 chm £115,

EARPIECES, Crystal 38p. Magnetic 15p,
STETHOSCOPE ATTACHMENT fiis
oUE earpieces 58p.

MULTIMETER TYPE 1. 1.000 o.p.v,

with probes 2™ » 317 = 17 £5'85,

MULTIMETER TYPE 2. 20,000 a‘p.u.

with case and orobas &7 x 33" x 13"

£12:45,

ANTEX X325 SOLDER}HG IRCH 2§W

Ideal for elactronics £3

g%LDERING IRON STAHD. ANTEX
=184,

DESQLOER BRAID. 520.
T SINK TWEEZERS. 1

AUDID EFFECTS OSCILLATOR. Nov.
T8. £2-75 inc. board.

SUBSCRIBERS TELE TEL METER.
Mov. 78. £15-55 case ekirs £3-75.

£10-88 cage axtra £1-25

CAR BATTERY STATE INDICATOR
Sept. TB. £1-54 less case Inc, PCE.

FUSE CHECKER. Oci 78. =1-40. R.F. SIGNAL GENERATOR. Sept. 78.
C.MOS RADIO. Oct. 78, £7.55. £15-30 less case.

TREASURE HUNTER. Oct. 78. 214120,  TRANSISTOR TESTER Oct. 77. 26:3¢

less handle & coii former. case exira £3

GUITAR TONE BOOSTER. Sept. 75 CATCH-A- LIGHT Mar. 78. £8-74.
£413 Ine, poo.b: HEADPHONE ENHANCER Jan, 73,
SOHND TD LIGHT. Sepf. 78. £5-77 £2-24, :

FILTER. £1-2 PASSIVE MIXER Oct. 78, £2-68.

SLAVE FLASH‘ Aug ?E. £2- 55 fess SKi.
LOGIC PROBE. J %’_ .22
IN SITU TR#NSIS ORTESTER Jdune AUDIBLE FLASHER Dec. 75, £1-03,

wsum. CONTINUITY CHECKER. ADD-ON CAPACITANCE UNIT Sent.
dJune 78, £2-96 inc, probes, 7. £4-48,

ELECTRONIC TOUCH SWITCH Jan.
T8, £1-44.

HEADPHONES. MONO. 2K Padded HEAT
Superior Sensitive. £2-03 BESQLDER PUMP, E,aay fo use £5-05.
SIGNAL INJECTO 98,

HE ¢ . .
Eife  MONES. STEREQ. B ohm BN STS MIRROR. Adluatabte £2-15.
INTERCOM. 2 STATION, £5-95. B L SR B
MICROPHOME DYNAMIC 600 OHM  SPRINGS_SMALL 100 Ascid, 92n,
CASSETTE TYPEwlth 3 Smmjackplug  CROC CLIP TEST LEAD SET 10 e
and plastic desk stand. £1-25. with 2 clips 86p.

DOING IT DIGITALLY

New Ssries—complets Kit or separaie paris IN STOCK NOW for FAST DELIVERY
by FIRST CLASS POST. All lop quatity components 3s specifisd by Everyday Flac-
tronics. Our kit comes complete with FREE TTLand COMPOMENT IDE NTIFICATION
CHART. Follow this educational series—siart today—and learm about digital electronics.
SEND £22-95for the TTL TEST BED. £3-75 for ADDITIONAL COMPOMNENTS (6 months).

Be an
< ELECTRONIC
ENGINEER

Do something PRACTICAL about your future:

Firms all over Britain are crying out for qualified people. With
theright training. you could take your pick of these jobs.

Now, the British: Institute ‘of
Engineering Technology will train
YOUu in your spare time to be an
Electrical Engineer,

Courses in

C & G Elect. Techmicians
! : C &G Elect. installations
. Yourisk nothing! We prom- | yoiocomme Technicians Exams
ise to get you through your Television Servicing
chosen course—or refund your Radio Maint. & Repairs (BIET)
fee! sl Pract, Radio & Electronics

So; join the thousands who Plus over B0 other
have built 'a new future through Bt stuay i
heme study Engineering courses. ! :

POST COUPON FOR FREE 44 PAGE GUIDE

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Aldermaston Court, Dept. Tec42 Reading RG7 4PF.

NAME (Block capitals plaase)

ADDRESS.

POSTCODE
Other Subjects AGE
Acciedited by CACTC Memberof ABCC

r---_

= § & @ F N F 8 N W E E 0N R
194

SOLVE your component buyin
Ly pmblfms with t/usy

famous
Catalogue

>

The finest components
catalogue yet published.
Over 128 A-4-size pages.
About 2500 items clearly
listed and Indexed,

Neariy 1,000 illustrations.
Bargain list sent free.

At £125 incl, p. & p. the
catalogue Is a bargain,

Send the coupecn below now.
HOME RADIO (Components) LTD.,
Dept. EE., 234-240 London Road,

Mitcham, Surrey CR4 3HD

Please write your Name and Address In block capitals

iRegn_ Ng
London 912966)

Depr. EE

l HOME RADIO (Components) LTD.
234-240 London Road, Miichsm, Surrey CTR4 3MD
- I D O O O T SR D D

POST THIS COUPON
e o - - — - ol
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=
2
‘d.
L
b3
o
o
s
-
-
g
=
<3
&
s

Everyday Electronics, April 1979



TUAG

TRANSISTOR UNIVERSAL AMPLIFICATION CO.LTD.

PHONE 01-872 3137/672 9080

MANUFACTURERS OF QUALITY AMPLIEICATION AND LIGHTING
CONTROL SYSTEMS

NEW FROM TUAC
® § 5

ELECTROVALUE

- FOR A GOOD DEAL BETTER THAN MOST

WE PAY POSTAGE on C.W.O. orders in U.K. over £5-00
list value. If under, add 27p handling charge.

WE GIVE DISCOUNTS on CW.O. orders—5% on list valus
over£10-00; 10% 'on list value over £25-00.

WE GUARANTEE all goods are brand new cieag and to
specification—no seconds, no surpius.

WE GIVE SERVICE to all orders large or small—we use
microfilm order storage, compuler processing and double
check personal supervision.

7"% 9" x 13" UI.'THA QUALITY HIGH POWER 5" x 5" x 2"
New D.C. Coupled Design
AMPLIFIERS

Foaturing—E|zctronic Short Open and Thermal Ovatload Protweetion.
Erisf Spec.—Input Sengitivity 0. 775 v. RS [0:0.8.) at 258 Ohms.

Frequarcy Respanse 20 Ha = 20 Kbz T.H.D. at full power0: 1%, Specialist
Hum and Noize—300 dB Relathve full cutpus. ga” Prdar

uppliers
T.D. 500 300w|n,o2 Ohime 220V nio 4 Ohme, 140W into since 1964
BN i 3 = £45-00

Power supply P.5; 300 -+ £30-00

T.D.150 150w into 4 Ohms. 190W inte 8 Ohms:
Powersupply 2.5, 180 ...

- £26-25
_E£18:50

T.D. 1 50 60 Version SOW inie 8 Obms. 40W into 15 Ohms:.
Powersupply PS80 ..
Note—P.S, 300 will drive 2 T.0. 150 amplifiers

Al cutput ratings e BUM.5. continuous sine wayve cutput

TO ORDER BY POST

JE17.76
-£15-80

ramis 445
Make choques/P.0.s payable to TUAC LTD., or quote Access/Barciay Card No. (We %?s . B9 m}iu' f:nan glactrol
accept holders phone ordars 01-572 §080). aim (profess
 Post to— La:q“' 4ot E1 ‘-DW“FF ooV
! TUAC LTD,, 121 CHARLMONT ROAD, LONDON SW 17 9AB. s.nemeuuu i Sach 000 F 00V
Send stamp for our free 35 page catalogue of LIGHTING & AMPLIFIER MODULES, etc. %?z”zo GEABY o gdis0 izeam"‘éf \u

fQuF B3V mens S\ema“‘
polystyen® i 200, S90°F Biois

F.
?13;;\1‘,? .;opuf Las\f'f ﬁDﬂW‘ £2

400183
E‘ec{lﬂq 3, 41 |1w‘ 20“,, E1®
330 41000F (2 Qoior £2:50 7ai00

[ 10
ANNOUNCING | s EEE
- polyproB I =, 100, eout: Ties, &)
533053_ & 5 o r B.I\!-
A NIEW SIET e S SO S, e
047 m Sie
i Po'l!ﬂ"l“r Dﬂ"m.mﬁ‘.:ﬂ.{ T1a5’j‘35
OF EASIC ST T
. “a2i250 cu 1K\f ""““wm-r
o povoltags b nR.‘: "l'rl'\‘ bil
I ELECTRONICS e T
N wit
s."w
e e
i\ M
J D
P

9

poly BB:‘:' pe 532234
jer
This 5 volume et contains over 500 pages. S

Bound In stiff linen, Cover size 8%in x Sin. gpuliard
Price £7.50 per set {we pay the postage).

Book 1. Introducing Electronics Book 4. Meters/Voltage-dividers
Book 2. Resistors/Capacitors Book 5, Transistor Project Circuitry
Book 3. Inductors/Diodes

The manuals are unguestionaby the finest and most up-to-date available
and represent exceptional value,

This series has been written in a fascinating, absorbing and exeiting
way, providing an approach to acguiring knowledge that is a very
snjoyable experience, Suitable for Industrial trainess, City and Gullds

students, DI enthusiasts and readers of electronic Iournals. ROLA
Each part explains slectronics in an essy-to-follow way, and contains O'f?orm,
nurnerous diagrams and half tone blocks with construction dstells-and KTl
clrcult disgrams far making the following transistor projects: Lamp CATALOGUE 9
Flasher, Metronome, Waller, Photographic/Monostabla Timer, Mazal YOURS FOR THE ASXING—Writ
Locator, Geiger Counter, Radio Receiver, Intercom., Intruder Marm. phone or call. o
Electronic Organ, Battery Eliminator, Anemometer, Sound Switch, Two Depots Lo serve you—one SOUTH, Completely ravised and
Light and Watar-operated Switches, Pressure-opersted Switches, Light QRSSO IEL Up-dated 120 ~ pages
matar, Redlo Thermomater, lce Alarm, ) s ] TR At dombsonducters, I,Cs,
RS C:,Cic. ste. And yourl
Shop He 5 be dallghted with our
Ordsr now: thhrﬁ;‘mnm etabilised
SaliayiBRol Company OUR 100% GUARANTEE —r— '
i 60 M Hill
| iy srteertyareoatatod § Bl ELECTROVALUE LTD
| BR2 THP
|

) S e e oA ] 5 e ) O 19 T O e ) ] 2_3 ST. JUDES ROAD, ENGLEFIELD GREEN,
Amount enclosed: £ EGHAM, SURREY TW20 0HB

Telephone Egham 3603 Telex 264475
Name: l Northern Branch-630 BURNAGE LANE,
Address; ] BURNAGE, MANCHESTER W19 1NA  (061) 432 4945
geis B
o o N O e e e s e N O S N B A
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The professional scopes

v've always needed.

When it comes to oscilloscopes, you'll have to go a long way to
equal the reliability and perfermance of Calscope.

Calscope set new standards in their products, as you'll discover
when vou compare specification and price against the competition.

The Calscope Super 10, dual trace 10 MHz has probably the
highest standard anywhere for a low cost general purposa
oscilloscope. A 3% accuracy is obtained by the use of stabilised
power supplies which cope with mains fluctuations.

The price £219 plus VAT.

The Super 6 is a portable 6MHz single beam model with easy
to use conirols and has a time base range of 1pus te100msfem
with 10mV sensitivity Price £162 plus VAT,

Prices correct at time of zoing to Prass
CALSCOPE DISTRIBUTED BY
Marshalls Electronic Compenents, Watford Electronics,

Kingsgate Houss, 33-35 Cardiff Road,
Kingsgate Place, Watford, Herts.

London, N.W.6. Tel: 0923 40588
Audio Electronics, Maplin Electronics Supplies Ltd.
301 Edgware Road, London W.2. P.0.Box 3

Tel: 01-724 3564 Rayleigh, Essex.
Access and Barclay card facilities Tel: 0702 715 155
(Personal Shoppers) Mail Order

CALSCOPE

TECHNICAL TRAINING
IN ELECTRONICS AND
TELECOMMUNICATIONS

ICS can provide the technical knowisdge thar is so essential 1o yoUr success:
kriowledge that will enable vou to take advantage of the many opportunities
open to you, Study in your own home, in yoUr own time and &t Vour own
pace-and if you are studying for an examination ICS guarantee coaching

until you are soccessful.

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

Elecironic Engineering and Maintenance
Computer Engineering and Programming
Radio, TV, Audic Engineering and Servicing
Electrical Engineering, Instailation

and Contracting

POST OR PHONE TODAY FOR FREE BOOKLET

= l ] To: international Correspondence
Schools

= ept F2684 Intertext House, London
| ws 401 or telephone 522 9911
. ST L e e e
B D e e
e Al e o e e = I e e

.................................. S i e e e e
h"lllmmlmlmlnnlllll----
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Sami- R2008B/10B* TTL Bargain Paks Al92<BDESSA  or
condicto 170 7a00 11 Pak Mo, Al full aA 18
ACTTG.HST 18 TIP29/30% 39 7401 i1 spec. AZ03xBFIBD, 1or b
110% 175 TIP 38 7402 12 Al15x 741 8pin 90
Bc'nmafs B TIP3ZA 46 7404 41 A24x3558pin 100 *A215:BFIgE 55
BC147/8/3 8 TIP4iA 51 -,-405 11 *A325<AA1E 75 A224xBF32¢ 80
BC157/8/2* 8 TIP42A 13 A45xACI98 75 *A234BFRS0. 75
Eg;(;n_.rg iz g 2 }ug?qéz' s: uue 43 A5 3xADIEl or 105__ A24 5% BFYS0 or g%
BDiZ5//7 35 INAOOAS 6 1420 23 TA825x BAX1S 78 AzsxBSX10rz0.
BRiis A8 2Nwe. 0 HCATSESBAOIR L evir
BEIGT" 23 2N130G/8 40 ool I e ngsBCiT or 118 A2 301080 . 120
BF180/4/4 28 2N1305 T o " gg A28!5x1544or£-
Bfisgs SoNas: 2 16,012 2 sAvioxBCizz @ i
BEE Bame ;i @ CqvvesunEs ‘%3 f?ﬁi‘ﬁi?uz a‘!-
EF257/8/9 26 2N3a1g 2 T4E0 42 e p11 104 BCIT2 ss (]
EFFggg' sz IN4443 B0 ;ﬁ g '::12 10xBC18e, 3 or =Ag1 wtxgi zhsl‘z_gnhsn;_
= prase
BTI05" 110 Linnrl C.’s 7430 32 =213 10 BCO04B 'A32 505cmixed
BUZ05* 150 741.8 pi 19 7491 45 cropped lesds B0  W/W resistors

BU208 . 160 5558 In 27 7485 49 - 0B 2:5W, 5W, 10w,
5 LM'p i amuxmeaog e

%0
23 . A3 B0RE BW WIW
MiEs @3 TolN: i Ml @ ST s

AR00 3 38 'AS‘. SO EW W,
oczs n Te0mNe 190 Td128 78 *‘;"’ 10 BCB4T, 8 g; resistors ’rw

OCsas 78 TBATS50* 1” 74151 48 A5 E0xT4 senex
Qcis0/202 82 TBAB0O* 4155 50 AT 10xBCYT0 “9 wtth prefurmed
OCaot 2 TBAZ10S® 100 2157 50 A1B3xBDI1S aln

Min. order £2 OID P & P 30p. VAT—pisass sdd 8% excsntthnaa maﬂtad . which Bre 12~ S%.

S.A.E for llsis
K& ADIST RIBUTbRS.ﬁz RS, 52 Barkby Road, Syltoa Leicester, LEVS AF. Tel: 053350935

SINCLAIR PRODUCTS
Microvision TV UK medel £88°85.
PDM3s £27 £3-26.
5“‘53. GME3S £49-45. Rechargssbie
‘batte £7-56. Mains adaptor £3-70. Enter-
_priss prog calouiator £21-35, Cambridgs
prog  caiculaior £12-13,. Prog ilbrary
£4-45. Mains adaptor £3-20.
COMPONENTS
Send sas for full list. 1 |b FaCl £1-05.
Dalo pen 78p. B0 3g Ins pchb
Laminate cuttar 75p. Small drifl Hn.
znétd4 £1-05. Pcb end extre parts for
redic £3-85. Case £1. 1N4148 1:4p.
1N4002 2-8p. 723 29p, 741 15p. NEGGE 23p.
Bciggh, beigsh, belddb, be210h, beRi3h,
be2tdc 4-5p. Piastic equiv bcl07 4- Bp.
+W 5% E12 resistors |OR to IOM ip.
0-8p for 50+ of one value, Electroiviics
16v 5{112{5,’10 28mf 5p, 100m7 6p, 1000mf
10p; 1300mi (PC) 3-dp, 10v 2mi 1-7p.
T-DEC AND CSC PRODUCTS
S-dec £3-17, t-dec £4-92, u-deca £4-40,
u-dech £6-73. 16 dil adaptor £2-14.
Exp300 £6-21, exp3s0 £3-40. Exp 850
£3 38, EJ(DEs £2.48.

Send gae for date. AY-3-8500 + kit
£8-95. Rifla kit £4-85, AY-3-8500 + kif
£12-50. Stuni cycle chip -+ kit £10-80.
Tank batties chip + kit £13-95.

TRANSFORMERS

E-0-Bv T4p, }s £2-35. 5-3v 1=

£1:89. SB-QvTE‘man.‘l £2, 2a £2-80.

12-0-12v 100ma 98p, 15 E2-48.

IC AUDIO AMPS

with pch, JC12 BW £7-80. JC20 10W

£2-35. Sand =as for data.

BATTERY ELIMINATORS

Z-way tvpe §{73/9v 300ma £2-85. 100ma

radio fype wniﬁ press-studs Oy £3:35,

919y £4-50. Stabllized typs 3/8/71/9v

;B?ga £5- 30. 12\! car convertors 3/4z/8/

Y.

BA“I‘TERY EI.IMINA‘I'OR KiTS:

Send see jor dafa. 100ma mdio types

with-press-studs 43y £1-40, Bv £1-40,

ﬂu' £1-80, 4143y £1-80, 5+6v £1-80,

8+8¢ £1-80. Stabilized Z-way ﬂrpes

3Jﬂi1'51”71—{9:1211Sf18v 100ma £2-88, 1Amp
£6-40. Stablized powar kits 2 18\1'

100ma £3-00. 2-30v 1A £6-95. 2-30v 2a

goasﬁ. 12v car convertor &6/73/Sv 1a

BI-PAK .M.IDID MODUI.ES

£4-35. Ps100 £16-95.
Spmaﬂ i‘.l 47. Brnt B0 £5-95. Stereo
30 £20-12.

SWANLEY ELECTRONICS
DEPT. EE, 32 Goldszl Rd., Swanley,

ent.
Post 30p sxira. Prices include VAT,
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Largest range of quality components in the U.K.—over 8,000 types stocked

, Head office and mail order to DEPT EE
A. Marshall (London) Lid.
i Kingsgate Mouse, Kingsgate Place, London NWS§ 4TA
Tel: 01-624-0805 Telex 21482

Retail Sales: London: 40 Cricklewood Broadway, NW2 3ET. Tel: 01-452 01612 also 325 Edgware Road, W2, Tel: 01-723 4242.
CGlasgow: 85 West Regent Street, G2 2QD Tel: 041-332 4133 and Bristol: 1 Straits Parade, Fishponds Road, BS16 2LX. Tel: 0272 854201,

LERS - OPTO MEMORIES (see catalogue for full range) TRIACS
BY SIEMENS MM2708Q 5-00 |[MMBECION  2-08 | TMS4043-2NL 2 85 | TMSO003NL 13-74 | POWER PRICES AT UNBEATABLE
Displays 7 seg LEDS Red Gr Yell | MM52040 $:00 |MM53T14N 447 | TMS4044-20NL 8 85 | TMS0004 P.0.A | PRICES
Corn anode or cath Smi3mm/ 18 . 19 19 | MMS303N 8-83 | MMS7105N 1043 | TMS4045-20MLS-85 | TMSS505  P.CLA. | TIC206D Plast}c TOBE 400v 4£A 60
Red Large soim (20 20 | MMESOTAAINI3 63 | MMETIOSN 13 41 | TMS4050-2NL € 48 | ADCOSITCCN TIC225D Plastic TOS6 400v A £0-70
S HT £150 Edtre 4-60 |MMBETIGON 671 | TMS4051-2NL 8-48 15:63 | TIC226D  Plastic TOBE- 400y 8A £0-70
10mm HT £3:55 Bright 40 4 4D 4:60 (MMs716tN 871 | TMS4060-2NL 848 | ADC3511CCN 8-30 | TIC236D  PlasticTOBS 400v. 124 £1-00
14mm BT £1-57 ifred LD2T £0-55 N ﬂnsasaronﬁﬁ €-20 | TMS2T16JL  18-50 | TMS4116-25JL ADCATIICCN s-g IEEE’EB :135{5;;06& 4000 16A £§a
18mm HT £1-35 IR receiver £1:45 0-58 | TMS4027-25NL 2800 | ADD3ISOTCCN 3 TICZ53E astic TO3 400w 20A &4
Opto coupler 2155 MMEOCESN 088 6-10 | TMS4164NL P.O.A. | ADD3T01CEN 3-35 | TICZ83D  Plastic TO3 400v 254 £2-20
Full range + data In aur "79 eatalogue MMBOCSTN  0-5g |[TMS4033NL  1-75 | TMSEOTINC. 5:38 A;*g_‘a?'sm :ilé jgg;g gjg
MMBOCSEN  0-88 | TMS4036-DNL 3-28 | TMSS900L 44-81 |Wv15 2710 §2.75 | 40840 71.25
RAACO STORAGE BOXES . | mmMBECISN. 230 |TMS4030-2NL 2-78 | TMS9S0TNL 1085 |[SEFroanta 695 | oNd4es £1.83
Strong durable high impsct polystyrene bokes With | MMasC20N.  2-08| TMSA0S2-2NL 298 | TMSI902NL 516 | SFFusdes  16:00
rass ninge pins. S 3 -

BAi1.02 EETN Iv?: RISTES%G cASE PRICE
LINEAR (See catalogue for full range) CMOS (see catalogue for full range) TIC44 0-BA 30v  TOM8 £0:30
s ¥ = 5 TJACOON ©0-24 | 7AC4BN §-38 | 74C95N 1-04 | CD400D 0 CD4013B 0-52 | TIC46] 0-6A 100v TO18 £0-50

330 0-89 | LM1E2BN  1-80 | CA3026  0-70| 74c0oN  @-24 | T4CTSN  0-54 | TACIOTN 1-22 | CD400IB 0-20 | CD4014  1-00 | TIC4TT 0-6A 200v  TOIS £0-50
LM340T-5 0-88 | LMIS3ON %80 | CAZ0IBA 090 | 74C04N  0-24 | 74C74N  0-56 | 74CT50N 4-94 | CD4002 0-18 | CD4015 075 |2 0-54 25w TODIB £0-2
LM340T-12 088 | LM1845N 150 | CASOEBB 125 ) 74C0BN 0-24 | 74C76N 054 | T4CI5IN 2-47 | CD4 1-25 4078 0-52 | 2N5061 0°5A TO18 £
LM340T—15 0-88 | LM{BIEN  1-88 | CA3028 = O-75|7:C10N 0-24 | 74CB3N  1-30 | 74C15¢N 3-89 | CD4007  6-18 | CD40178 1-05 | 2N5062 0-5A T00v  T018 £0-49
LM340T-24 0B | LM1850N 4-80 | CAZ0OA  0-90 | 214N 0-95 | 74CESN 1-30 | 74C15IN 2:21 | CD400BB -39 | CD4gisB 1-05 | 2N5063 054 150v  TO18 £0-43
LM341P-5 0-56 | LMISBAN 2.50 | CA3030  9-50 | 7.Co0N 0-24 | 74C86M  0-54 | 74C160N 1-41 | CD4009 0:58 | CD40i9B 0-52 | 2N5084 5A 200v TOIS E£0-45
LM341P-12 0-56 | LMIa80N P.O.4, | CA30I0A 220 | 74C30N 0-24 | T4CEON 4-39 | TACI6IN 1-11 | CD4010 0-58 | CD4020B §-15 | BstB0246  4-7A 700v  Plastic £1-48
LMadiP—15 o-56 | LI TN-8 9°80 | CA3033 78 | 743N 0-24 | 7TACSON 0485 | 74Cie2N 1-11 | CEM011B 0-20 | €D4021 1-05 | BYi0S Stod  Mounting £1-10
LM341P-24 056 | LM2SIIN.S f-80 | CA303: 75| 74C42N  0-92 | 74C93N -85 | T4CISIN 1-11 2 020 | CD4029B 1 .00 | BT120 (XK3139/3158/5132) £1-10
LMa345K 687 | LM330IN  6-80 | CAJ035 -85 BT121 (XK3184) £1-90
Diasok 850 | & 035 | Cadme 290

] Epedd) S i Gezn greatdeal fram TTL (see catalogue for full range)
v H“".&gﬂ oA S NEW 1979 CATALOGUE Mcrs‘haus SHT4HOSN. 0-60 uLgmN 1-28|TALSIBIN. 270
tmﬁ ;-g ﬁnﬁag :-n CA3040 -75 | 48 page  enlarged micro secti Rﬁﬁm“ﬁ 0:56|74LST3N  0-42 ml:gmn ‘.'!-N
: : 1 10 | CA3041 ‘65§ |argest range of guali omponents  from TAHTIN 0-55[74LS74N  0-42)74L3150 -00
HATN I | DN COL | GRS | rechecd Ml salan v UK A1 VAT S eRrasm saniton 1o

- : 40 5 i tusive prices. Over B,000 line items plus - | it 2 -
LM3TTN 180 | LM4ZSOCN 1-30 | CA3045 55 || Inclusive p B, ; B NT4HION 0-55|74LS78N -42|74LS183N 085
LM378N 245 | LM78LOSCH 0'85 | CA304B -77 || lots more. 450 post paid or 35p 1o callers at any NTSH4ON 0-55/74LSB3AN 0-50|74LS104N 0-T0
e $3 | GHCESIDE | Chn, 2a|olow ot Vi SRy fwsmsey on

; ; 5 : 3 55|74 ‘44 -
LM380N-14 108 | LM7BL24CH 0-85 | CA2048 -45 MAI DER SNT4HSAN 0-55/74S00N  0-84(74LS197N  0-80
[M3GIAN 2.0 | LM7BSKC 1.55 | CAsss 1esf X L OR * SNT4HSSN 0-55|74LSS81N  1-20|74LS22IN  0-830
LM3BIN 1:68 | LMTBIZKC 1-36 | CA3050 2-86 | Quick service-on all orders—please add 40p for SNTSHGON  0-55174L532N  0-70|74LS240N  1-50
LIM382N 1:32 | LMIBISKC 156 | CAS305T 1-82  o/p to all orders. Telephone orders on cradit NTAHGEN 0-55174LS53N  0-84|74LSZaIN  1-50
LM384N  1:55 | LM7BD4KC 1-56 | CA05Z  1-T8 | cards £10-00 minimim. e SNT4LOON 0-55{74LSO5AN 090/ 74LS24PN  1-23
CssIN 440 | CM7BL12C2 o %6 | Casbesr 140 [y NTALOIN 058/ 14LSION 0.43|74LooN 1 58
Ll ? 0 : -60{T4LSI0TN  0-42|74LS =50
LM32EN 100 T8L15CZ 0-30 | CA3058 210 [o— NTAL&TN  3-18)74L5109M .:§ 74LS245N  1:85
LM38SN  1:00 | LM78L24CZ 0-30 | CA3%60  2'50 s SNTALTAN  0-90) T4LS1IIN  0-42|74LSp4IN  1-08
7ol 298 | MoeniP 573 | GAaoer 140 CreditcaeebRne SNHLGN 338|14LSI1eN 0.4al7iLSmien 108
- W X - =3 =l ¥ X =
LM70iC  2:89 CET2P  1:75 1:10 7ALSOON  0:26|74LS129N  0-62|74LS25IN  1:00
LM7o2C-  0-81 | MCReP 290 | cAst68 380§ PORTABLE DIGITAL MULTI-TESTERS (complete ‘with | 74LSOIN  6-26|74LS125N 83/74L5253N  1-00
MIGILN 195 | MCreaP 180 | cAsoo  48ef o oon T4LS0ZN  0:26(74L5124N 1-T0[74LS25TH  1-00
LM70SCH 070 | MC700P  3-10 | CA307TT  1:%30 g 0-26{74LS195N  0-60|74LS258N  1:00
LM705-8 0-50 | ‘MCT798P 2:20 | CA3DTZ 1:90 | Mains/battery opesated cow: rechargeabie B-28174LS126N  0-5D|740S250N 185
LM709-14 0:48 | MC709P 2-28 | CA3DIS 4-70 | Nicad batieries plus charger, Measures DC- 0-29174LS132N -85 T4LS26IN  3-25
{MTIOCH  0-67 CB3?P 070 | CA3076  2-12 | ACVolts, ohms 2nd current. Large LED display, 0-26{74LST36N 0-42|TALS2P8EN  0-44
LM710-14  0-48 | MCB33F 070 | CA3080 085 | puaranteed one year. Ranges: Volts DC and 0-26/74L5138M 0-65/74LS2TAN 1%
LM711CN 048 | MCE3sP 0782 | CAspesnA 240 | AC0-1, 10, 100, 1000 Volts. Case optional £8-75 0-26{74LS139N  0°65/74LS275N  3-20
i, 1R MR ok chm tmloe PREEI s 18
Ll . ; - 28| 7ALS147N 185174 i
LM723C-14 0-45 | MCE4OP  1°66 | CAZNESE.  2:80 | NEW LOW PRICES LM3A £78.-00. EM3:5A 0-58/74L5148N  1-35/74LS283N 1:20
-mﬂgH -gg mgg:gg :-;g CA30800 :-gg £90-00.(3 digit 1% Acc.) (31 digit 0-5% Acc.) 0-75/74LS151N  0-58(74LS2A9N 374
L| -3 | MC , CA3130 ; 0-25|74L5153N  0-58/7415290N 100
ﬂ;ﬁg;-{ -g mgg:gg ;-13 CA3140 ; -04 [ 74LS20N  0-26{74LS154N, 1-25|74LS293N  1:00
T8 | - LODST1 25 : F4ALSZIN  0-26[74LS155N 0-30(74LS295N  1:35
LMT48-8 -50 | MCES7P  0-85 | LF355M  0-80 Dl';iITAL ALARM CLOCK MEW o TALS2EN  9:28|74LS156N  0-80|74LS28BN 135
e §B NSEL 0B L om|MOOULES Piees Jutsm ssiunun swlie zx
L| : L i ? - - TALS27 0-25|74LS158N  0-65|74LS323N 350
Lo 050 | CA3000 3-30 | LF13e0iN  3-00 TALSZEN  0-28|TALS160N ©-30|74 N 185
M 850 | CA3001  4:25 | LFI33IN 300 74LSION  0.26|74LS16IN  9-85|74LS325N 280
LM /058 | CA3002  3-30 | LFIg74th 049 TALSEZN  0-27{74LS162N  0-80|74LS376N 270
LMI303N / 1-45 | CA3006° 4-88 | LFiafdiN 038 T4LS3IM  0:29/74LS16IN  0-85|74LSasiN 258
LM1304N  1:82 | CA3007 445 | LMMi4H 2-75 TALSIIN  0-32|74LS184N  1-10|74LS348N  1-18
LM1305M 1-02 | CAS3008 255 | LM301AH D48 74LS38N  0:32|74LS163N  1-15|74LS38 £:07
LM1307N 422 | CA3piZ. 485 | LM301-2  0-30 TALS40N  0-26|74LS166N. 1.65(74LS35N 107
LMi310N 248 | CA3013  1-85 | LMs4H  1-50 TR e ekl e J4LS4ZN  0-80|74LS168N  1-45/74LS36EN 0-55
LMIZ5IN  1:30 | CAS014  2:20 | LMaofN  0:50 former and wltches. Fasturas include atare | 74LS47N  1-03/7:LS168N  1.45|74L5366N 0-53
LM1258M 0745 | CA3018  0-73 | LM30SH 095 s i 5 i Ml 740S4BN  1-00(74LS170N 190 (74LS3BIN 055
mem 22: SAEWISA 146 “ﬁ” 0_5: nrighmasas“ Ph indicaiors, sfeep, snooze timers and variable 7L 4oN 1.08|74L5173N  1-10|74LS386N 055
LM1 . A3020  2-20 | LM30GKC 18 : FALSSIN  0-28|74LS174N  0.75|7LSI7EN  0-85
LM1801 2:25 | CAZ020A 2:50 | LM3ITK 335 -57 digits -B4" digits 74LS58N  0-26|74LS5175MN  0.75|74LS3EN 035
LMiZ0EM 210 | CA3021  2-30 | LM317MP 1-35 1907 £8-80 i5hr £8-50 74LS55N  0:28|74LSIEIN  2.75/74LS375N 986
Lh1812 620 | CA3022 220 | LM3UTT 220 D4hr £6-60 S4hr £8-50
LM1820N 140 | CA3023 2:20 ¢ LM3EN 245 : KNOBS for” spindles
TRANSISTORS (See catalogue for full range) (see catalogue for full ruge)
DNIA0Z 21/2NS5ET -25 GM3704 -14,EN400B 3-72;2N5035 110 2M5195  97ON53I06. -3YONS543 T-50.9NE131 -70BDIGT 1-80/BFW4a1-8s | M1 Biack plastic with mach.
2N3404 21|2N35T0 6-50|2N2705 -14]2N4S0o &-BE|2N503s 1-20|2N5200 -35loNSI07 -30/2NSSS0 -3alonGia -70|BD1EZ 220 BEWSI1-75 metai Insert 25mm _dia
2N3405 -21|2N357T1 7-90|2NIT06 -14 |N4010 §-20{2N5086 -30|2N5Z10 NS308 -33205551 -44/5N6133 -70/BDISI 2:35(BFWE7T1-75 E0-25
2N3414 18| 2NaG72 3-00|2N3707 -4 |2N4913 1-45 |2N50E7 -30|2NEZID. -Z7/ZNSSE5 B52N6124 -70|BDTET 85 BEWS01-75 | M2 As MI but 3mm dia with
oN34S5 -18|2N3583 1:25|ON3T08 -12|2N4914 1.65/2N5085 30 : H0IBFXi2 35 HOIET £0-31
2N -21|2N3534 1-35ZNIT00 -12|2MN4015 2-40,2N5083 30 05|B0202 1-25BFEX13 33| M3 Black plastic with mach-
T -25/2N3605 -1B|{ZNITI0 -12|2N4316 -22|2NE126 44 D203 1-28/BFX19 <49 ined metal insert and-sKirt
oNa$20 oN3EOS -1g|eNaTii  f2|oNecv7 -27|oNsieT -22|2 55.2N6253 1-00/BDS04 1-35/BFX20 -3¢ Semm_ dia. =037
£0|5MN3607 -1B|2NITIZ 1-35|2N4018 -g8laNS1eE 2|2 D -68/8) 34| Ms Black plastic with
2N3439 85| 2N3632 2N3713 1:56|2N4a1a -T0{2Nsi0e -22(2 -86/8 -86 machined mekal insert and
2N344D. 75 12-75{ 2N3714 1-55|2N4920 B3 {oNs1a0 -22 '66/BEXST 49 skitt Sbmm dia  £0-37

441 -92|0N3638  -9TIZN3715 1-55|oN4o21 -54loNs1a B2 I5BFXE8 1-10 | M5 Black plsstic witn
2N3442 1-45|2N36IBA - 17| ZN3T16 2-29 | 2N4920  -60[2N5133 -22|2N&E32 - 5 ! -75|BFX84  -30 machined metal insert and
2N3e4d 1:35(2N3039 -33|2N37R4 -65|INeS23 -T5IONSIS7 22 ONGEIPA. [ONGAd -1GiZNSi3 55|AF2A8 I I5'BFXE5 38 skirt 30mm dia.  £0-33
2N3445 650 |2N3640 25 ONII95 -60|ZN4924 1-15[2N5138 -2 23 -P0I2NGOZT -84/ AF24D 1 45 BFXBE 30 | MB  Black plastic body with

B ON3sET  -252N2737 2:-00|2N4E906 1-T012NG130 -22|2NS39 2.2510N5450 1B > -8 A8 BFXRT -35 metal Inlay 2Iimm diameter
10:00| 2N36s2 -22|ON3I34 73 |EN4E2T 1- +22|2NS245 -37N5451 -16]eNE0as 1-17| . -4B{EFXEE -39 £0-18
oN3447 2N3643  -38|0N3735 7-00 |2N4028 2-20|BN5142 -22|ONG246 -IBONS4ST I5IING0SD - /85| ‘TIIBFX89 £:37 | M7 Heavy metal matt biack
10-50| 2N3644 40| 2N4STIL '51|2N48d4 30 0NG5T43 -22 | INS4T -d4ioNB4SE 380 - #0(BFY10 1-10 inlay compact and . very
23448, N3S45 -38|2N4888 -54|2NA945 -30[ON5172 -24|2NSD4B 44|2NS463 -32ONG -5 A1 540 -GO|BFY{8 1:19 stylish,  diameter 24mm
_§2-30|2N3646 -26|oN438n -75|2N4064 -28|2N5178 75 2Ms57e9. 38 +55| -27/8D381 1-10/BFY18 1-10 £0-52
ON3468 1-32|NISER -25|2N4801 1-20|2N4065 -28|ONA180 58 |2N5g6E :-nolensim_ D52 1-39/BFYS7 1-10 | M8 As abova but 2Bmm dia.
2N3507 3663 +28|2N4508 1-55 |IN4066 -28|0NS1E3 1-20 |DNSPO3  -44/2N5462 'B3|BFYae 38 T e
10 00| 2N3600 -25|2N4501 1-65|2M4067 -28 INS18B 44 (ENSE94 -44/ZN5 "65/BF Y41 -88 | M15  Black plagtic pointer knob
oM3512 1-90/0N3601 -45|2N4002 2-20 | N40ES -28|2N51E0 -49|ENSI05 -44DNG4SS -43|BD “70[BFYED 35 with _white marker, OD
2N3553 325/ oN3692 -45/9N4803 2-75|0N4060 -2§|2N5100 -85 |oNSDOS -44[2N5488 -4DIoN8124 -45/BD1s5 1- ‘B2|BFYST -35 18mm (skirt) pointer 31m
2N3563 25|2N3693 50(2N4904 1-85|2N5010 5-75{2N5191 -T3|2Nsu8s -44|IN5490 -B4IONG1Z5 -AT/BD1ST -T0|BFS98 -3MEFYS2 -35 long = ER1S
2N3584 -25[EN3694 -50(2N4905 2 40| 2N50T1 8-25(ING182 B0 |2N3301 4-90|2N5482 -Bé|oNGIZ5 48|BD158 -70|BFW{0 B3 BEYS3 40 | Mi6' Highiy polished metal clad
2Na565 -251ON3702 -14|2N4905 2-08|2N403D -22/9N5193 -75|2NS303 5-30/2N5494 -85/oNGi2a -B0BD1SY -T0/BFWI1 -SBFY72 -89 and pointer, diameier
2N3566 -2512N3703 -T412N4807 4-9012N5033 -65'3N5104 -B0I2NS305 -26.NS486 -BTIZNGI3D -SS/ED160 3-40|BFW302-45'BFYTE -T7 22mm £0-20
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NEW PRODUCTS AND LOWER PRICES!!

FROM TIMETRON Recommended by TEMPUS
@ THE INCREDIBLE
AQ 2000

Universal calendar watch
LC Display of  hours; e
minutes, saconds, am/gpm, m 58 35
full calendar ditpliyjp of ‘)
day, date & mvery Sunday.
Alse digital date, month,
year, with' day, Sundays.
Thres dare  memories.
Twe independent alarms
with  hold and reeall,
Countdown  alarm/timer
or Time Mamery (24hr),
or 1/10th second stopwateh,
Will display any menth}
ezlendar frem [901 to 209?’:
Memarises and displays three optional impartane dates.
Calculator with full memory. %, K, . Batcery life
approx. | year. + 2 3f x Qim. Leatheretce wal st

RRP £29-95 An incradible ﬂ4 o 95

Specification a5 AQ-2000 buc in # x 4% % I ins. case

with sensor tauch keys. C:mple:_e with pouch and neck

chain,  (£39-95).
£35-95

M@-11. As2bove bust Sensor touch keys. s o
34 ins. Leatherette wallec with window. (£34-95).

£29-95

MINI CARD SCIENTIFIC
CALCULATING ALARM
CLOCK AND STOP-
WATCH EX-58

Two alarms, count-
- down alarm timer.
—i Stopwatch measiring
net times to 4.
Caleufator ‘with full
memory, Logs; trigs,
pi, sexagesimal to

Laa-'(si“-ss
o

decimal conversion,
two levals of paran-

-} thesisatc. § % 34 &

2} inches,

RRP £29'95 £24-95

LED SCIENTIFIC CALCU-
LATOR COLLEGE FX-80

Approx. 4000 hours
continuous use from 2
AM size batteries. Trigs,
logs, exponentiations
ete, Statistical—stan-
dard deviations, Palar
to rectangular and R-P.
Sexagesimal to  decimal
conversion. Engineering
key, pl, cube “reet, 6
levels of parenthesis.
Full memory 4 = 3 x 5§
inches. RRP £21:95,

Other LCD scientifies: FX-48 £14- 95 FX-2500 £21-95
FX43100 £25-95 FX-8000 £29-95.

CQ-8] £14-95 CQ-82 £19:-95 LC.79 £15.05
LCB4I £12:95

HL-801 £9-95 Hl-101 £12:95 HL-12] £19:95

VANICA RADIO AND
LCD ALARM CLOCK
(Battery powered)

Alarm setting, buz-

! zer or radic. Sleep
setting, 60 min,

switeh off.  Snooze

oy
£22-95 BT ;

Mast EABIO products in stozk. Sand {5p for broch-
uFes,

Prices include YAT. P, & P. Sand cheque, P.O. or
phone your Access or Barelaycard ne, te:

TIMETRON O E

Callors weleome by pixmtment

L 3
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Cambridge CBIl IDB

A well known consumer magazine has published a
report on digital watches which supports our con-
viction that CASIO and SEIKO are probably the
besc watches in the world, with CASIO offering
unbeatable value for money.

All ‘CASIO watches have a calendar display, night
illumination, mineral glass and stainless steel cases,
water resistant to 100 ft (except sports watehes and
5005—66 feet).

A QUALITY WATCH
FOR UNDER £10
50QS-i78
Stopwatch, Dual Time, Water Resistant
Stopwatch measures net timas
from | second to 13 hours.
Displays hours, minutes, ten
seconds, seconds  (by
flash), am/pm;
with day, date and
menth ealendar.
Warer resistant to
66 feet. Stainless
steel  encased.
Bmm thick
Mineral glass,

 RRp24.98
£19-95

SPORTS WATCHES

Left: 9-45mm
Was £29:95

£19-95

52&s-14B
Right: Bmm

Up ro 23 functions. Net, lap and first and second
Elace timss to 1/100th sec. F-100 Resin case, scrap
2005-14B. 5[5 encased version and bracelet.

4 DIGIT WATCH Specification as 5005-178
3JI@R-20B
Left: 8:5mm
4 digits

Was £35:95
£22-95
34@8s-16B
Right: 7-5mm
& digits

Was £49-95
£29-95

Mot iilustrated

S5IQR-19B & digits. Round face. Was £44-95 £24-95
SEGIR-1BB & digits. Round face. Was £49-95 £26.95
& DIGIT WATCHES (Not Sports) Hours, minutes,
seconds and day of week. (Medel 54QS has an
optional display of hrs, mins, date, day, ten seconds,
seconds by flash). And day, dats, month, year
calendar. Selectable 12 hour (with am/pm) or 24
hour clock.

CHRONOGRAPH AND ALARM
CHRONOGRAPH

S 45CS-228
Left: Chrone
Vas £69-95

£39-95

46CS-27R
Right: A/C7-8Bmm
Yas £89+95

e 74-95
CHRONOGRAPH. & digits as above. with stop-
watch measuring net, lap snd Ist & 2nd place
times from 1/100 sec to 6 hre, Dual time fui!l:r
ALARM CHROMN®, As chrono above but without
dual time 24 hour alarm with optional haurly chime
faature.

THIS MONTHS STAR BUY

MULTI ALARMWATCH
TG==MA (Not Casjo)

Alsrm, Calendar Alarm, Countdown
Alsrem/Timar, Dual Time facility

LC Display of hours, minutes,
1sconds, or hours, minutes, date,
und day date and month
calardar. 24 hour alarm with

preliminary bleep, Calendar
alarm. ¢sn be set to any
day and time in cthe coming
menth, Alarm setting at 5
minuts incarvals. Suparb
satin  finlsh case, stain-
lese steel fully sdjust-
shle bracelet,

Beamont Suite, 164-167 East Road

Telephone 0223 67503

'YOURERIDING
HIGH AND

withour8-page
DAVE TAYLOR
safety supplement

Riding technigues, road
sense, preparing your bike
for the road, clothing, hel-
mets and much more,

* Electronic ignition for
your bike — the pros and
cons to help you decide.

* “Fault-Finder” — Clutch
problems and adjustments
for most of the popular
bikes.

+* HONDA CBX 1000

Road and Track Test.

x TRAILTEST
HONDA XL 250
SUZUKITS 185
FANTIC TRIAL
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5—240 Watts!

The HY5 is a meno hybrid amplifier ideally suited:for =l spplications: All common fnput
2 functions {mag Cartridge, tunar, stc) are catarad forinternaily. The desired functionis achlieved

either by & mufti-way swiich or direct cqnnectlon to tne appmpr[ate pins. Tha internal yolume

and tone circulls mersly require ing to (noti & HYS

iz compatible with all EL.P. power ampliflers and power supplies. To oasa conalruchon and

Preamp"ﬁer meunting 8 P.C. connecr.nns suppiied with sach pre-ampllifier.
FEATURES : Complet i in-single pack—Multi-function saiizat] Low nalss
- —Low distori] i h toad-—Two simply ibined for storen:
APPLICATIONS : HI-Fi—Mixers—Di Gintar and Org Pobiicadd
SPECIFICATIONS:

INPUTS. Magnstic Pick-up 3mV; Ceramic Pick-up 30mV: Tuner100mV; Microphana 10mV;:
Auxillary 3-100mV; input Impedance 4-7ki) a* H
QUTPLTS. Tape 100mV; Main output 500m
| ACTIVE TONE CONTROLS. Treble + 1263 a! 10ki-iz Bass & at 100Hz,
DISTORTION. 0-1% st 1kHz. Signa!/Noise Ratio 68dB.
l OVERLOAD. 38dB on Magnetic Pick-up. SUF‘F‘L\" VOLTAGE &+ 16-50V.
Price £6-27 + T8p VAT P&P free.

The HY30 is 2n exciting Naw kit from [L.P. !haarurss B vlrluale Indastn.rz:‘fhle |.C. with short
circuit and thermal The kit of LLC., P.C. board. 4 resistors, 8
f capacitors; mournting kit, together with easy to follow constructian and opersting instructians.

This amplifier isideally sulted tothe beglnner in audio who'wisfies o use the most up-to-date
technelogy available.

15 Watts FEATURES: Complete Kit—Low Distorfion—Short, Open and Thermal Protection—Easy to
. § Bulid.
} into 80 APPLICATIONS: Updating audio equl t—Gult tice amplifiar—Test amplifier—
audio oscliiator.
SPECIFICATIONS:

QUTPUT POWER 15W-R.M.S. into B: DISTORTION 0-15; at 1-5W.
INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz-16kHz—3dB.
SUPPLY VOLTAGE £ 18V,

Price £6-27 + T8p VAT P&P free.

The. HY50 leads |.L.P.'s totn! mtegrat-un approach to power emplifler design. The smplifier
a with the ty.of no te. Durlng the
past thrse yaars the amplifiar has been refined fo tha extent that it must be one of the most
raliable and robust Hlsh Fidelinr mudules in the Werid.
FEA'I'URES Low Distorti: ink—Only five t 7 amp-oltput tran-
25 Watis No sxternal ts
H t BD- APPI.IC.&TIONS_ Medium Power Hi-Fi Low powar di Guitar ampilfiar
inio SPECIFICATIONS: INPUT SENSITIVITY 500mV

OUTPUT POWER 25W RMS into 80 LOAD IMPEDANCE 4-160 DISTORTION 0-04% st 25W
at ikHz
SIGNALINQISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHr—3dB.

SUPPLY VOLTAGE + 25V SIZE 105 50 25mm
Price £8.18 + £1:02 VAT P&P free

Tha HY120 |5 the baby of LLL.P."s naw high power range, Demgned 1o meet the most e.r.acllﬂg
HY I i 0 requirements including load lineand this sets a new st in

moduolar design.
FEATURES: Mery low dlshrtlun—lnlegra! hsatslnk——Lnad line protection—Thermal protec-
' external

tlon—Five rral
60 Watts APPLICATIONS: Hi-Fi—High guality disco—Public address—Manitor amplifier—Guitar and
. argan .
into 82 SPECIFICATIONS

T SENSITIVITY 500mVY.
GU"!‘T'UT POWER 60W RMS into 80) LOAD IMPEDANCE 4-1600 DISTORTION 0-04% at 60W
131
SFGf\l’ALFNOESE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz— 3dE SUPPLY VOLTAGE
&35!

SIZE114:50 85mm

Price £98-01 + £1:52 VAT P&P frea,

The HY200 now Improved to give an output of 120 Watts has been designed to stand the most
rugged conditions such as dizco or group while still retaining frua Hi-Fi performance.
FEATURES : Thermal shutdown—Very low distortion—Load [ine protection—Integral heatsink
—No external companents

APPLICATIONS: H|-FI—Disco—Monitor—Powaer slava—| ial—Public Address
120 Watts SPECIFICATIONS
[nto aQ INPUT SENSITIVITY 500mV.

QUTPUT POWER 120W RMSinto 80 LOAD |IMPEDANCE4-180 DISTORTION0-053 st 100W

at tkHz. ! A

SIGNAL/NOISE RATIO 86dB FREQUENCY RESPONSE 10Hz-45kHz—3dB SUPPLY VOLTAGE
A5V

SIZE 114 50 85mm

Prlce £77-99 + £2-24 VAT P&P free.

The HY400 is I.L.P.'s "Big Daddy'’ of the range producing 240W Into 40! It has been designed
for high powsr drscn nddr&sa appl!caﬂons if tha- amnilﬂsr Ls to be used at cn’\tlnuuus high
power levels a fan The &l the tities of the rest

of the famlly to lead the market as atrue high powst hl-fidelity power module.
FEATURES: Thermal shutdown—Very low distortion—Load line profection—No external

240 Watis components.
e APPI.IcA'I'ICINS Pubﬂ: 23— Disco—Power sl Indtsirial
into 40 SPECIFICATIO

OUTPUT PGWER MW RMSinto40 LOAD IMPEDANCE 4-160 DISTORTION 0-1% st 240W
SIGNAL NOISE RATIO 84dB FREQUENCY RESPONSE 10Hz45kHz—3dB SUPPLY VOLTAGE

45V
INPUT SENSITIVITY 500mV SIZE 114 100 85mm
Frice £33-61 -+ £3-08 VAT P&F free.

POWE R PSU36 suitsbie for two HY30's £8-44 plus 8ip VAT. P/Piree.
PSU5E sultabla for two HY50's £8-18 plus £1-02 VAT. P/P free.
S u PP LI E S PSUT0 suitable for two HY120's £14-58 plus £1°47 VAT, FiP frae.

PSU90 suitabla for one HY200 £95-18 plus £1-21 VAT. P/F free.
PSUS0 £25:42 + £2 03 VAT.

| Bf £0-43 + £0-06 VAT.
P. & P. FREE U.K. ONLY
TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS

I.L.P. ELECTRONIGS LTD., CROSSLAND HOUSE, NAGKINGTON GANTERBURY, KENT, CT4 7AD.

In L- P. ELEGTRONIGS LTD.’ 'Przififf;s:e Price

1 Enciose Cheque [1 Postal Orders 0 Money Order [I

GBAHAM BELL HOUSE Please debit my Access account ] Barclaycard account [

Account number

HOPEH GLOSE GAHTEBB“HY Name and Address

KENT, CT2 7EP. Tel: (0227) 54778. Signature

Regd No. 1022630,
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Projects... Theory...

and Popular Features ...

Spring is & curtain raiser. It is the
time plans are made for holidays in
those long, bright and warm days we
confidently anticipate in the months
ahead,

Amongst our readers will be many
motorists who are already preparing
for that touring/camping holiday.
They should include in their plans the
building of our Shaver Inverter. Then
no matter where their car may rest,
whether here in the UK or abroad, a
240V 50Hz supply will be available at
all times to run an electric shaver.

Looking back, one of the advan-
tages of an absorbing indoor hobby
is that it does take your mind off un-
pleasant things like the weather, the
last winter especially. Constructors
working on the 2020 Tuner Amplifier
will at any rate have had plenty to
occupy themselves with, and we
imagine the winter passed quite
rapidly for them!

This mionth the penultimate article
in the 2020 Series gets to grips with
the final and major building opera
tion. Now the fruits of the last few
months’ labours are gathered together
and the task of integrating all into
one equipment commences. At this
stage the work takes on a greater
significance with completion now
clearly within sight. The rising expec
tancy of soon listening and enjoying
the results of one’s handiwork will
inject extra incentive and excitement
into the current task.

Now a seasonal message to those
interested in electronics but who have
not yet taken the plunge into the con-
structional business. Remember elec-
tronics is a hobby for all seasons.
Throughout the year the constructor
can enjoy this pastime. Most projects
featured in EE are of a modest
nature, and inexpensive in cost of
parts, These designs gare often of
direct use in other indoor or cutdoor
activities. The time you spend at the
workbench can be the odd half-hour
or longer sessions, 4s you are so dis-
posed. The smaller designs can be
built in the course of an evening. A
week-end should be sufficient for all
but the largest projects.

Spring is the time of awakening
and growth. It's a very geood time to
discover 2 new exciting and rewarding
hobby. So why not give i a try now?

Sorry about this final piece, but I
have now to advise readers that the
price of Everypay ELEcTRONICS will be
increased to 45p as from the May
issue, Despite this, EE still remains
unrivalled in value for money. And be
assured we're going to keep it this
way!

e

Our May Issue will be published on Friday, April 20, See page 217 for detalls.

—y @5@@& :f,% T p——

= e

Readers' Enquiries

i e R e S e

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 envelepe.

Telephone enquiries should be limited to those requiring only a brief reply.
We cannot undertake fo engage in discussions on the telephone, fechnical

or otherwise.

Component Supplies

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

SHAVER INVERTER A 20W battery/ mains inverter for the motorist/camper by D. S. Gibbs and |. M. Shaw
TOUCH BLEEPER A finger sensitive audible alarm by T. J. Herklots

EE LABCENTRE Part 2: PCB component assembly and console construction by R. W. Coles and B. Cullen
MINI MODULE: 7—TRANSISTOR TESTER Useful for checking those "bargain packs” by George Hyllon
CHOKE WARNING DEVICE Gives visual warning when choke is left out by T. R. de Vaux-Balbirnie

EE2020 TUNER AMPLIFIER Fart5: Final assembly and interwiring by E. A. Rule

GENERAL FEATURES

EDITORIAL

DOING IT DIGITALLY Part7: Modules and systems by O. N, Bishop
JACK PLUG AND FAMILY Cartoon by Doug Baker

FOR YOUR ENTERTAINMENT Keys of the future by Adrian Hope
SQUARE ONE Beginner's page. Component codes
MICROPROCESSOR BASICS Fari 2: Geiting to grips with the "chips” revolution by R. W. Coles
EVERYDAY NEWS What's happening in the world of eléctronics
COUNTER INTELLIGENCE A retailer comments by Paul Young
CROSSWORD NO. 14 by D. P. Newton

SHOP TALK Guidance on component buying by Dave Barrington
RADIO WORLD Acommentary by Pat Hawker

PROFESSOR ERNEST EVERSURE The Exiraordinary Experimenis of . by Anihany J. Basselt
FREE E” TR Y GOMP ETI Tl ON Antex soldering kits and irons o be won
i ~ ! R e

Back Issues of EVERYDAY ELECTRONICS June 1977 onwards (October
to December 1977, January to March 1978 NOT available) are available worid-

202
206
215
220
233
238

200
208
212
213
222
223
228
230
230
236
245
246

wide at a cost of’ﬁn_p per copy inclusive of postage and packing. Orders and co’our coae s

remittance shouid be sent to: Post Sales Department, IPC Magazines Lid.,
Lavington House, 25 Lavington Sireet, London SE1 0PF.

Binders for Yolumes 1 to 8 (state which) are available from the above address
for £2-85 inclusive of postage and packing. Subscriptions (for one year)—UK:
£8:50. Overseas: £9:50.

® IPC Magazines Limited 1979. Copyright in all drawings, photographs and articles
published in EVERYDAY ELECTRONICS is fully protected, and reproductions or
imitations in whele or in part are expressly forbidden.

All reasonable precautions are taken to ensure that the advice and data given fo
readers are reliable. We cannot however guarantee it, and we cannot accept legal re-
sponsibility for it. Prices quoted are those current as we go to press.
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@ FOR THE SMART
MOTORIST/CAMPER

@® 12V d.c. to 240V a.c. 20W

_sShaver
invertcer

NYONE who has had ${o use a
battery shaver whilst on
holiday will know that these de-
vices are a very poor substitute
for the real thing. This unit is de-
signed to operate a normal 50Hz
mains shaver from a 12 volt car
battery and so is ideal for caravan
and camping enthusiasts.

When loaded with a shaver it
takes just about 1 amp from a 12
volt battery, which is quite accept-
able since it is only required for a
few minutes per day. If a some-
what heavier drain on the battery
can be tolerated the unit will sup-
ply a small soldering iron (25
watts maximum). This will enable
keen constructors to continue their
hobby whilst on holiday.

202

CIRCUIT CONSIDERATIONS

Many shavers contain a vibrator
which is mechanically tuned to
o0Hz and so it is important that
the inverter should operate at
exactly 50Hz or the shaver will not
operaie at maximum efficiency,
This ruled out a simple self
oscillating inverter circuit since
the fregquency would then be a
function of the transformer, the
supply voltage and the load pre-
sented by the shaver. Instead, in
this design, the output fransistors
are driven by a multivibrator
which oscillates at 50Hz.

CIRCUIT DESCRIPTION

The circuit diagram of the
Shaver Inverter is shown in Fig.l.

Transistors TR2 and TR3 form
the heart of the multivibrator. The
extra diodes, D2, D3, D4, and D5
make the circuit look more compli-
cated than the usual astable multi-
vibrator but it works in just the
same way.

Assume that TR2 has just been
turned on. This turns on the out
put tramsistor TR1 via Rl and R2

and at the same time diode D3 con-
ducts and takes the top end of R3
to about +10-5 volts. This in turn
takes the base of TR3 up to about
=21 volts and cuts off TR3.

However Cl now starts to dis-
charge through R4 and as it does
so the voltage on TR3 base drops.
When the base voltage drops to
+10-5 volts TR3 starts to turn
on and its collector voltage rises.
Diode D4 now conducts and the top
end of R7 starts to go positive.
This turns off TR2 and the collec-
tor voltage of TR2 drops to zero.
Diode D3 is cut off and capacitor
C1 recharges via R3 and the base
of TR3, turning TR3 and its asso-
ciated output transistor TR4 hard
on.

The same sequence then repeats
ending with TR2 being turned on
and TR3 cuts off.

PROTECTION DIODES

Now we come to the functions of
diodes D2, D3, D4 and D5. Silicon
transistors generally cannot stand
a reverse bias on theirbase of more
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than about 5 volis. If this is ex-
ceeded the base/emitter junction
breaks down and a reverse current
flows, which upsets the timing of
the circuit and may also cause long
term damage to the transistor. In
this circuit TR2 and TR3 are sub-
jected to a reverse bias of about
10 volts, but the bases are pro-
tected from breakdown by D2 and
D5 which prevent any reverse cur-
rent flowing in the base/emitter
junctions.

Now to diodes D3 and D4, If
these diodes were not present the
circuit would still operate, but
when, for example, TR2 turned off
its collecior voltage would not
immediately drop to zero because
of the need to recharge Cl. This
would delay the turn off of TRI
and there would be short periods
when both TR1 and TR4 would be
conducting at the same time. Thig
would reduce the efficiency of the
circuit and result in overheating.
Diodes D3 and D4 solve the prob-
lem by isolating the collectors of
TR2 and TR3 from the timing
capacifors.

The only other components
whose function might not be ob-
vious are D1 and D6. These diodes
are required because a shaver pre-
sents: a highly inductive load to

= HOW IT WORKS

A squarewave oscillator operating at 50Hz, supplies push-pull (out of ¢
phase) waveforms io two output transistors. These transistors switchon =
and off alternately and generate a 50Hz squarewave across the primary of g
the transformer. In this application the transformer is used the “wrong way g{»
round', hence the voltage is stepped up, and 240V appears at across the
secondary and the load. The inductance of the shaver filters the square |

shoots on the collector voltage
waveform which could result in
the collectors of TR1 and TR4

being driven negative momen-
tarily, with a risk of damage to
the transistors. This is prevented
by D1 and D6 which conduct if the
collectors are driven negative and
hence prevent any reverse current
from flowing in TR1 and TR4.
Finally, it will be noted that the
transformer secondary is con-

nected in series with the primary.
This increases the output voltage
by 10 per cent to compensate for
voltage drops in the transistors
and in the winding resistance of
the transformer. If you use a dif-
ferent transformer to the one
specified it willi be necessary fo
experiment with the connections
to determine the correct phasing,
since if the phasing is incorrect the
output veltage will be reduced by
10 per cent.

b el i

Fig. 1. Complete circuit diagram of the Shaver Inverter.
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Fig. 3. Complete wiring details for the
Shaver Inverter. Also shown is the
stripboard layout. The only breaks to
be made are those which isolate the
mounting screws. Be very careful when
mounting the two power transistors
to ensure that they do not short to
each other or to the side of the case.
1t would be advisable to place sleeving
over the leads also fo prevent short
circuits. Ensure also that the tags of
the transformer are bent down as far
as possible otherwise they may touch
the lid when this is in place.
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CONSTRUCTION

The unit is constructed in an
aluminium  diecast box with
dimensions of 118X90X55mm,
which provides both a rugged
“drop proof” enclosure and also
a heatsink for the oufput fransis-
tors. The box should be drilled
taking particular care te remove
any burrs from the transistor
mounting holes.

Most of the components are
mounted on a piece of 0-1 inch
matrix stripboard having 16 strips
by 25 holes. Take care to clip off
all compenent leads as close to
the board as possible as they may
otherwise short to the box. All the
components are standard readily

lnternal view of the Shaver Inverter showmg the relative positions of the compunents
MNote how the component board is mounted using 6BA hardware. Asa further safety measure
to that already mentioned, some insulating tape can be stuck to the inside of the lid to prevent
the tags of the transformer touching, and possibly causing a short circult.

available types and should not
present any problems.

A full wiring diagram is shown
in Fig.3. Note that the output tran-
sistors should be mounted with in-
sulators and mica washers and
that diodes D1 and D6 are con-
nected directly between the collec-
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COMPONENTS s

Resistors

R1 1009 R4 1-2kQ RT 22002

R2 2200 R5 330 R8 1000

R3 2200 R6 1-2kQ RO 22000 pa96236

All W carbon film &= 5%

Capacitars

C1 10uF 25V elect.
C2 150uF 16V elect,
C3 10uE 25V elect,

Semiconductors

TR1 TIP3055 silicon npn
TR2 ZTX550 silicon pnp
TR3 ZTXB5BO silicon pnp
TR4 TIP3055 smcon npn

Miscellaneous

T1 Mains transformer, 0-20V, 0-20V 1-6A secondaries (RS type 207 144 or
similar).

F31 3A 20mm fuse.

Stripboard 0-1 inch matrix, 16 strips x 25 holes; discast box 118 x 80 x
85mm or similar; panel mounting fuseholderfor FSl mica insulating kits
for TR1 and TR4 (2 off); Tour-way 5A plastic connectmg block; ¥ inch
grommet; 4BA and 6B A hardware as reguired; connecting wire.

tor and emitter of the output tran-
sistors. Mounting details for these
transistors are shown in Fig.4.

come rather close to the lid of the
box and so to avoid the possibility
of shoris a small piece of imsu-
lating material should be glued

inside the 1lid, over the ftrans-
former. The tags should also be
bent down as far as possible.

IN USE

There is no connection between
the cireunit and the case, so the unit
may be used with either positive
or negative earth systems. When
iesting the unit initiglly it might
be as well to reduce the fuse
rating to 1 amp in case there has
been a wiring error, If all seems
to be in order the fuse can then be
increased to 3 amps and the unit
installed.

Soc noew you no longer have an
excuse to come home from holiday
with a beard! I

G R

S

The tags of the transformer
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F YOU HAVE ever had the problem
I of trying to work when 2a child
with the irritating habit of play-
ing with and inevitably breaking
the equipment on your weorkbench
is present, this is the project for
you. The author has found that it
keeps most children gquiet and
occupied, the only problem being
to get it back!

The Touch Bleeper is operated
by means of a pair of touch con-
tacts, a finger on the contacts pro-
duces a loud tone. The tone ceases
when the finger is removed from
the contacts. The device needs no
mechanical on/off switch as the

standing current is nearly neg-

ligable—a question of microamps
—and so batteries should last a
long time.

BY T.J. HERKLOTS

The unit could also be used for,
say, a doorbell, or perhaps the
audio stage of an alarm system,
Or even as a rain or moisture
sensor. The applications are pos-
sibly endless.

CIRCUIT DESCRIPTION

The circuit for the Touch Bleeper
is shown in Fig. 1 and can be con-
veniently separated into two sec-
tions: a touch switch and an oscil-
lator. :

The touch switch is basically a
very high gain amplifier consisting
of TR1 and TR2. To achieve very
high gain, the Darlington pair con-
figuration has been used. The total
gain of this arrangement is
approximately equal to the product

Fig. 1. Complete circuit diagram for the Touch Bleeper.
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of the individual gains of TR1 and
TR2—a gain of at least 15,000.

To turn on the device, a finger
is placed across the touch contacts.
This allows base current for TR1
to flow through the finger. Resis-
tor R1 limits the base current of
TR1 to about 21 microamps in the
event of a dead short-circuit across
the contacts,

The resistance of the finger
across the touch contacts conirols
to an extent the purity of the note,
as it controls the amount of base
current to TRI. If a moist finger
is wused, the Darlington pair
saturates and the note is clear. A
dry finger produces a fuzzier tone.

The oscillator is a complemen-
tary pair relaxation oscillator com-
prising TR3 and TB4, which
produces a squarewave at audio
frequency. This type of oscillator
must drive a low impedance loud-
speaker, and if a speaker with a
coil impedance above 15 ohms is
used, the circuit may become

unstable.

The circuit draws about 30 milli-
amps when the tone is being pro-
duced, so if another battery is
substituted—the drcuit will also
work on 9 volts—be sure that it
can supply this current.
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The unit is constructed in a
plastic case type PB1 with approxi-
mate dimensions of 114mm by
76mm by 38mm. It is recom-
mended that this case be used, but
another can be substituted provid-
ing it is no smaller than the
dimensions given,

The case has a lid secured by
two self-tapping screws. This is
regarded as the base. The top is
drilled with a pattern of Smm
holes to form an aperture for the
speaker. The speaker can be glued
in place behind the aperture with
a strong glue such as Araldite.

Two plated drawing pins are
used as the touch confacts. Two
1-Smm holes are drilled to accom-
modate the drawing pins, but the
pins are not put in place yet.

Everyday Electronics, April 1979

STRIPBOARD

Most of the components, exclud-
ing the battery and the speaker,
are mounted on a piece of 0-15-
inch matrix stripboard 16 strips
by 16 heles. This has fo be cut
from a larger piece of board.
There is only one break in the
copper strips as indicated in Fig, 2.

The two links should be soldered
first, then the resisters, the capacd-
tor and the four transistors. Keep
all the components, including the
transistors, as close to the circuit
board as pessible.

. The battery leads can new be
soldered to the circuit board, and
the speaker leads connected simi-
larly.

Nexi solder one end of each of
the leads to the iouch contacts
(drawing pins) fto the circuit
board, and pass the other ends
through their holes from the in-
side to the outside of the case.

 COMPONENTS
See

CLBUE Fg R KL MONGD B

B
000000000 DODO O

&-BREAKIN

b
cco
ec

TRLZ3 TR4
VIEWED FROM UNDERSIDE

‘Fig. 2. Complete wiring details for the unit. There is only one break to be made, and is at 012
Resistor R3 is a vertically mounted component.

DIRECTION, OF STRIPS

¥ Miscellansous
_ -‘\ LS1 8 ohm 66mm diameter

COPFER STRIF

Solder the ouiside ends of the
leads to the shaft of each drawing
pin. Now the touch contacts can

be pushed into their holes, and

their shafts (with leads soldered
on) bent flat against the inside of
the case. A smear of Araldite ean

‘be used to secure them.

The batiery, which consists
simply of four HP7 cells in a bat-
tery holder, can now be connected
to the battery clip, and the cireuit
tested by placing a finger on the
touch contacts. A loud tone, which
can be varied to some extent by
turning VR1, should be heard. If
this does not happen, check the
wiring, or adjacent copper strips
on the board which may be
bridged by a blob of solder. If all
is well however, the battery can
now be put in place beside the
speaker. A large blob of Blu-Tack
is vsed to secure the battery in
place. Another bleb is put on the
speaker magnet, and the circuit
board with the components facing
the front of the case, pushed firmly
in place on top. The lid can now
be secured with the screws sup-
plied after which the unit is ready
for use. EL

Resistors o
Ri 220k0Q
R2 4:7kQ al
R3 3340 page 236

A Al XW carben 4 10%

Potentiometer
VRT 220kQ standard
hoerizontal preset

Capacitor
C1 0-1uF polyester

Semiconductors
TR1 BC107 silieon npgn
TR2 BC10T silicon npn
TR3 BCI107 silicon npn
TR4 BC214L silicon prip

. Speaker

Bl BV baitery (4 off HET)
Siripboard, 0-1%5 inch matrix
16 strips by 18 holes; battery
helder to suit feur HFT bat-
teries; batiery clip o =suit
halder: small plastic box type
PB1; 114 < 76 x 38mm or
similar (Maplin); twol drawing
pins for touch contacis; cen-
recting wire,
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LAST month we showed a system for
displaying the numbers 0 to 89. It
counted pulses produced by the in-
built clock, We can think of this sys-
tem as being made up from a number
of sub-systems, or modules connected
together, see Fig. T.1. Some of the
modules (clock, latch) are built up
from several logic gates and addi-
tional components. Other modules are
complete and ready-assembled on a
single i.c. i

The switch and the display modules
are different from the others because
they connect the system to the out-
side worid—we can call them inter-
face modules. By means of these,
information or data can enter or
leave the system. If we look at digital
systems in this way, it is much easier
to understand what they do and how
they operate as systems, even though
we may not be entirely clear about
how some of the individual modules
work.

For example, we know that the
7447 receives four BCD inputs and
gives seven outputs for driving the
display, but we have never gone into
any detail about the internal circuitry
of this i.c. We have freated it as a
black box, and this is all we need to
do when designing digital systems.

From a few different kinds of
module it is easy to design and build
scores of different digital systems. The
Test-Bed already has several useful
built-in modules—clock, latch, bi-
stable, counters, decoders, displays—
and also now a Kkeyboard module.
With these and a few extra gates we
can already build quite a number of
digital systems. But before we go on
to do this; we need a few more
modules—particularly interfaces. Let
us look at the circuits for these, and
test them om the Test-Bed before
building them into more elaborate
systems.

LIGHT SENSOR

A light sensor interface module
allows information about light inien-
sity to be fed into a logical system.

208

LOW LATCHES

7OUTPUTS,

clbck LATEH UNITS | QUTPUTS | DECODER | SEGMENTS |7 SEGMENT
COUNTER DRIVER DiSFLAY.
0 LowW
CARRIES
7.0UTRUTS
: 48c0 Lﬂ% LIGHTS ——
TENS | OUTFUTS | DECODER | SEGMENTS |7 SEGMENT
COUNTER DRIVER y DISFLAY

Fig., 7.1. System for countlng numbers 0 to 99, Can be used as a random number
generator. The tinted areas represent interface modules (ses fext),

It detects whether light intensity is
above or below a predetermined level
and accordingly produces a high or
low digital output that can be fed
to other modules. The circuit for such
a sepmsor is shown in TFig. 7.2a,
Assembly details on the Test-Bed are
shown in Fig, 7.2b. Its output goes
to one of the le.d.s. Investigate the
effect of varying the amount of light
falling on the light-dependent resistor
(l.dr) PCCl. Can you write out a
truth table for this module?

The l.d.r. consists of a semiconduc-
tor material, cadmium disulphide. In
darkness or low light, the resistance
of the ldr is very high, usually
several thousand ohms. As the inten-
sity of light falling on it is increased,
its resistance decreases until, in full
daylight, its resistance is only a
hundred or so ohms.

POTENTIAL DIVIDER

The ldr. and Rl fogether act as
a potential divider so that, in dark-
ness, voltage at point A is almost
Voo, or logical “high”. In bright light
the voltage falls almost to zero, or
logical “low™.

This voltage is applied to the four
inputs of a special type of NaAND gate.
Since all inputs are connected, it is
acting as a NOT or INVERT gate in this
circuit. This gate has the special

feature that its output does not go
high until the input has fallen below
a certain level, called the Ilower
threshold level see Fig. 7.3. Once
this change-over has occurred, a slight
increase of input voltage does not
cause output to change back to its
former state. Input voltage must rise
as high as the upper threshold level
before the output changes back to low:
again, The difference between upper
and lower threshold levels is approxi-
mately 0+8 volts.

Small fluctuations in the rising or
falling input voltage, such as those
shown in Fig. 7.3, have no effect on
the output. The result is a single
clean-cut switch-over instead of

IC1 PIN 14
4 s kIC]

10 7413
A 12 8

Fig. 7.2 (a). The circuit diagram for a
Light Sensor.
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Fig. 7.2 (b). The circuit of Fig. 7.2 (a) wired up on the Tesi-Bed.

For example, imagine a cloud drift-
ing across the Sun, causing an overall
fall of light intensity followed by a
rise. The ragged edge of the cloud
would produce small fluctuations
superimposed on fthe overall fall
and rise; the corresponding voltage
changes would be much like those in
the figure. The output however would
change sharply to high when the in-
put voltage first reached the lower
threshold, and would remain high
until it eventually rose above the
upper threshold level. A single, well-
defined output pulse is the result. In
general, this Schmitt trigger NAND
gate (7413, pinning details in Fig.
7.4) is useful for producing clean-cuf
outputs from slowly-changing and
irregularly shaped input waveforms.

The sensor circuit can be modified
fo suit requirements. As drawn, it pro-
duces lew output with Jow light in-
tensity. To reverse this action, the Ld.r.
and resistor are interchanged. To alter
the level at which triggering occurs,
alter the value of Ri. To allow trigger-
ing level to be set to a range of values,
substitute a variable resistor for R1.
Modified versions should be set up on
the Test-Bed, tested and modified
again if necessary until they perform
in the required way.

NOT
CONNECTED

Fig. 7.4. Pinning details for the 7413 dual
4-input NAND Schmitt i.c.

LOUDSPEAKER MODULE

To obtain a louder sound than you
get from the crystal earphone used
earlier in this series for listening to
audio-frequency trains of pulses, such
as those obtained from the clock
operating at high freguency, a loud-
speaker module, Fig. 7.5z is required.

A loudspeaker module has obvious
applications in warniag and alarm
systems. The input, taken frem any
TTL output, turns TR1 on or off as it
goes high or low. This causes larger
and intermittent current to flow
through the loudspeaker, energising

Yec
VOLTAGE
AT
INPUTS ; | THRESHOL
|
| :
I |
# ! i TIME—>
I 1
Yee
ouTRUT
¥ TIME—=]

Fig. 7.3. lnpui {upper graph) and cutput (lower graph) of a Schmitt trigger NAND
gate such as in the 7413.

Everyday Electronics, April 1979

the coil intermittently, and so giving
rise to an audible sound. Connect up
this cirenit on the Test-Bed and con-
nect its input to one clock output. see
Fig. 7.5b.

With the clock at Iow or medinm
frequency, a regular series of clicks
will be heard as the clock output
changes from low to high, and from
high to low. When the clock is at
high frequency the clicks' come
closer together, merging to give an
audible note of approximately 450Hz.

Another interesting experiment is
to feed the clock output to the input
of one of the 7490 counters and then
listen to the notes obtained when
the loudspeaker module is wired to
each of the counter oufput terminals
in turn. In this instance the counter
is acting as a frequency divider.

LS1
8on

15012

2N2926
L]

Fig. 7.5 (a). Circuit diagram of a Loud-
speaker Module for increasing volume
output when listening to a.f. pulse trains.
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Fig, 7.5 (b). The circuit of Fig. 7.5 (a)
wired up on the Test-Bed.

SOME USEFUL DIGITAL
SYSTEMS

A few of the many systems that can
be built up on the Tesi-Bed are shown
in Fig. T.6.

Study the diagrams and try io see
how they work. Then cenneci the
circuits on the Test-Bed—mainly a
matter of joining together the
modules already buili-in to the Test
Bed—and study their action at first
hand. You may think of ways of im-
proving a system, of modifying it to
suit your needs more exactly. I so.
try it out on the Test-Bed umtil you
get it right. When you have done this,
you may prefer to build your system
into a more permanent form.
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i
CLOCK JUT Ve JUULT Louo- [Low LATCHES
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BISTABLE
LOW LATCHES
LOW INPUT GIVES LOW INPUT GIVES
o LOW OUTPOT HIGH DUTPUT
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SET RESET
(a) (b)
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et { ATCH LATCH LOUDSPEAKER
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BISTABLE C’;ﬁf“
_ 1
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. LIGHT
_BEAM _ 1 LIGHT SWITCH | RESET
DROKEN | SENSOR
BEAM GIVES
LOW QUTPUT (c)
LAMP 7 OUTPUTS,
o | | 4 BED LOW LIGHTS
_BEAM | LiGHT COUNTER OUTPUTS | DECODER SEGMENTS | 7 secMENT
EROKEN | SENSOR DRIVER DISPLAY
BEAM GIVES
LOW OUTPUT (d)

Fig. 7.6. Logical systems. (a) Morse practice buzzer (b) Alarm activated by SET switch
(c) Light activated intruder alarm with intermittent fone (d) system for counting goods

PERMANENT UNITS

If there are certain modules that
you meed to use often, it is worth
while to assemble each of these on a
separate piece of circuit board. Then
you have convenient units which may
guickly be connected with each other
and to the Test-Bed when youn are
building logical systems. Also you
have greater reliability for there is
less chance of loose connections caus-
ing faulty operation.

Finally, by assembling some modules
off-board, you clear space on the
Test-Bed, allowing more room there

Moo #5v)

'on a conveyer heit, or people passing thorough a doorway.

for the more complicated systems that
yvou may want to build.

Similarly, when you have worked
out a complete system you may wish
to keep this for future use; the whole
system can be built up permanently
o a -separaie circuit board, as
described later.

The light sensor can be made into
a self-contained module, in a case as
shown in Fig 7.7. i you are thinking
of making several different modules
it is a good idea to buy enough small
cases to match. Each can then bear
terminals in standard colours, for ex-
ample red for Vgp. black for ground,

34 5/)’? 8 9 10°11 12 1314 15 16 1718 13 20 21

|z|900‘690 00 00000O0 o ofz s Vor
Al o o kA Ha B[ ==
g 1 wa
g|lo o
cloe I o
o|e I [}
Elo I o
Fle ; [}
G |O I 1 o
Al o oo OR Q (<] 20 Q gﬂé 00 09 o
/f H __DIRECTION OF STRIFS,
GROUND OUTPUT =

®=CUT STRIP ON
UNDERSIDE

green for imputs and yellow for ount-
puis.

Connecting modules together, using
leads terminated by 4mm plugs, is
quick and relatively error-free.

To cut costs you may dispense with
the case and terminal sockets, and
use double-sided terminal pins, the
lower half of the pins acting as leg
stands.

To make it simpler to join modules
together, try to keep to a standard
layout of terminal pins: Ve at top
left. ground at bottom left, inpuis on
left side, outplits on right side.

COMPLETE SYSTEMS

Complete systems will usually best
be built up on a single large circuit
beard. It is a good idea to make up
the system in stages, one module at
a time. Each stage is tested and put
into working order before the nexi
stage is tackled.

For example, in building a clock-
driven numerical display (Fig. 7.1) for
ise in various games of chanee or as
a random-number generator, the first
stage is to assemble the clock module
on the Test-Bed. This is tested, par-
ificularly fo cheek ihat ithe chosen
capacitors produce the desired fre-
guency of operation. The clock com-
ponents are then transferred to their
locations on the new circuit board,
soldered i place with flying Ieads if
reguired. This permanently wired
module is then checked for correct
functioning.

Next the switch and latch are con-
nected on the Tesi-Bed, but fed
by output from the permanently
wired clock (remember to connect
Vee and ground terminals on the eir-
cuit beard to the correspending ter-
minals on the Test-Bed. The latch is
iested, then fransferred tp its location
on the circuit board, permanenily
soldered, and permanently wired fto
clock.

Working in this way, sach module
is first assembled and tested on the
Test-Bed, then trausferred to the cir-
cuit board. Ultimately the complete

GROUND

CIRCUIT BOARD POSITION
INSIDE CASE

HOLE OPPOSITE
TO PCCY

LIGHT
BEAM

Fig. 7.7: Permanent version of the Light Sensor appearing in Fig. 7.2 (a) except that the first NAND gate is used instead (see Fig. 7.4).
A pull-up resistor is connected between positive rail and gate 2 input to reduce power consumpiion of the unused gate. Instead, this
gate could be wired to the output of the other gate (F13 to €19, omitting the 1 kilohm resistor at this point) giving an inverted output—highin
darkness. Also shown is the board mounted in a plastic case with cut-out for incident light beam and fitied with screw terminals. The
board is shaped and sized fo fit in a Bimbox type 2003/13.
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system is ready on the circuit board
and in full working order. The board
can then be cased, with control
switches mounted on a panel.

DIGITAL DICE

We have used the 7490 counters
to give BCD digits from 0 to 8, but
for a dice we need digits from 1 to 6.
The counter must be made to reset
itself immediately it rveaches the
count of 7. Then it must reset to 1,
and here is the problem, for the 7490
is designed to reset to 0 or to 9, but
not to 1.

One solution to the problem is
shown in Fig. 7.8a and wired up on
the Test-Bed in Fig. 7.8b. It uses an
ic. we have not met before, the 7410,
which contains three 3-input wNanD
gates, see Fig. 7.9 for pinning details.

If you are not sure what a 3-input
NAND gate should do, investigate the
action of one of these gates on the
Test-Bed, before building the dice cir-
cuit, Work out its truth table.

As the clock runs, the flip-flop out-
put Q alternates between high (1) and
low (0). Whenever  changes from
high to low, the 7480 counter is
advanced by one stage. The resulf is
shown in tabla 7.1.

Table 7.1. Truth table fora digital dice.

Counter 7490 7473
outputs B A Q Equivalent
Decoder Ll decimal unit
inputs c "B A

0 0 1 1

0 1 0 2

a il 1 3

1 8 0 -

1 0 1 5

1 1 0 )
L] 1 1 1 T
Transitional J

.‘_ﬂ"—)
:angr? Tyl resat (not seen)

¢ 10 00

0 0 1 2|

0 1 0 2

... and so on

When all three ountputs are high,
the nNAND output goes low: this is in-
verted to high by the NoT gate, and
so the counter is reset o zero. The
7473 output is nof reset, but remains
high, giving the decimal digit 1, as
required.

If the clock is set to run at high
frequency the display changes so
rapidly that it is impossible to follow.
By pressing the latch switch count
ing is in effect stopped at random.
‘We have the digital equivalent of an
unloaded cheat-proof dice.

This cirenit is suitable for building
into permanent form, powered by a
6 volt batiery.

For clock and latch you need seven
2-input NAND gates, so two 7400s will
provide these, with one gate to spare.
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Fig. 7.8 (a). Circuit for 2 Digital Dice.
The tinted systems are huili-in on the
Tesi-Bed.

and build a dual digital dice system,
with two numerical displays? Many
board games need two dice and also
there are two-dice games, such as
Craps, that can be played with this
system.

GND

Fig. 7.9. Pinning detfails for the 7410,
triple 3-input NAND gate i.c.

The spare gate can have its inpuis
wired together to make the reguired
NoT gate. Yet there are still two spare
gates in the 7410 and a spare flip-
flop so why not extend the system

It is essential that the two dice be
independent (otherwise we shall
“throw"” mothing but doubles) but it
is not necessary to build two com-
pletely separate systems. The second
counting system can be driven from
the output of the triple-input »anp
gate of the frst system. Iis output
goes low every time the first counter
is reset, causing the second flip-flop
to change state. The result is a
sequence like this: 11, 12, 13, 14, 15,
16, 21 22) 23, 24 25 26, 31,32 . ..
. .. 64, 65, 66, 11, 12, and so on.

There are 36 steps in this sequence
and all combinations of the numbers
1 to © occur once each. If the clock
runs at 450Hz the sequence is re-
peated about 12 times each second, so
that pressing the latch bution is
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Fig. 7.8 (b). The circuit of Fig. 7.8 (a) wired up on the Test-Bed.
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Frg 7 10 (a) The circuit of a High Speed
Light Sensor using a phototransistor
which can respond rapidly to light inten-
sity variations.

equivalent to throwing two dice in-
dependently.

The Double Digital Dice system can
be built on the Test-Bed, and if de-
sired transferred to a circuit board as
a permanently wired unit. Table 7.2
lists the i.c.s required for each ver-
sion, and the allocation of gates.

Thus the permanent version needs
only two T400s, a 7410, a T473 and
the counters and decoders—a total of
eight i.c:s.

The system diagram is like that of
Fig. 7.8 with a second complete couni-
ing module (7473 + 7490 + 3-input
NAND gate+NoT gate) and display
module, wired as in Fig. 7.8 and
joined to poini X.
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o
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Fig. 7.10 (b). The circuitry of Fig. 7.10 (a) wired up on the Test-Bed.

HIGH-SPEED LIGHT SENSOR

A high-speed light sensor interface
module completes this month’s col-
lectionn of modules, see Fig. T.10a.
This can be built on the Test-Bed, Fig.
7.10b and Iater, if reguired, made mtc
a permanent unit.

The light-sensitive device is a
phototransisior. This responds ex-
tremely rapidly to changes in light
intensity. By contrast an ldr. is
slow; it takes several seconds or even
minutes to jully respond to large
changes of intensity and while its
response rate is adequate for many

Table 7.2. Requirements for the Double Dice on the Test-Bed and in permanent form on

circuit board.

Gate and i.c.
Function Reguirements Test-Bed Permanent version
Clock 2 NAND gates Built in clock + 7400
Latch 5 NAND gates Builtin latch 1 7400 plus one gate

from 7410
Flip-flops 2 flip-flops 1 7473 1 7473
J-input NAND 2 gates 1 7410 2 7410
NOT 2 gates Built in NOT and %+ 7400
NAND

Counters 2 7490 Built-in 7490s 2 7490
Decoder/drivers 2 7447 Built-in 7447s 0 7447
Displays 2 displays Bullt-in displays 2 displays

JACK PLUG & FAMILY...

purposes it will fail to respond when
a smzll object passes rapidly through
a light beam—even though the object
may be just large enough to obscure
the whole beam for an instant.

The light level at which the output
of the muodule changes state can be
sef by choosing ‘an appropriate value
for R1. If R1 is 10 megohms the
module is triggered by twilight levels.
For triggering in daylight or bright
indoor light, make R1 100 kilohms.
Alterpatively, a 2 megohm variable
resistor can be nsed and allows adjust-
ment of friggering level over a wide
range.

In the version of Fig. 7.10 the out
put goes low as hight intensity falls
below the triggering level. Because
the phototransistor has a rapid
response and provided that the objects
to be detected are reasonably sharp
in outline, the Schmiit gate can be
omitted; fthe ouiput then comes
directly from the collector terminal of
TR1, and goes low as light intensity
rises above the triggering level. Test
both versions on the Test-Bed to see
which meets your reguirements.

To be continued

BY DOUG BAKER

BECAUSE OF INCREPIBLY HIGH BILLS LATELY,

I’M HAVING INSTALLEP A TELEPHONE CHARGE

CLOCK WHICH WILL ENABLE US TO SEE THE
COST OF A CALL ACCUMULATING,

OH, GOOD. T’VE OFTEN WONDEREDP HOW MUCH
ALL THE CALLS ARE WHEN I PLAY RECORDS
10 COUSIN JOHN IN AUSTRALIA.
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Magnetic Coding

Within a few years, kaeys, as wenow
know them, could be obsolete. Our
future keys will lock like credit cards.

The secret lies in magnetic cading.
Already some banks are coating cash
cards with magnetic material, into
which there is permanently encoded
an identifylng word which “'belongs"
to the user. When the card is fed into
a machine it "uniocks" circuitry which
enables the release of ready cash per
the customer's instructions.

To ensure that a lost card cannot be
used without authority, the rightful
owner must key into the cash machine
a secret number which maiches the
number coded magnetically onto the
card,

Just The Ticket

Many stations on the London under-
ground already issue tickets which
carry a magnetic code and so enable
the owner to pass through a magneti-
cally triggered entry turnstyle, This
system will only offer a real advantage
when, as planned for the future,
machines are installed which can read
the code on a ticket when it is pre-
sented by a passenger feaving the
station. The turnstyle will only open if
the ticket carries a code denocting the
correct fare for the journey which the
passenger has made.

The Paris Metro is already highly
automated in this respect but has the
advantage that all journeys cost the
same. There is thus no need for the
French turnsiyles to read the value of
the ticket at the end of a journey and
compare the fare pald with the dis-
tance traveiled.

The French have built a very clever
facility into their ticket system. It is
possible now to buy a so-called
“orange card" ticket which for a once
and for all cost gives unlimited travel
on the Metro for ane month. The ticket
is magnetically coded with an instruc-
tion which renders it useless after one
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By ADRIAN HOPE

month has expired. Also, the magnetic
decoder in the turnstyle is pro-
grammed to reject the same ticket if it
is presented twice within six minutes.
This prevents the owner of an orange
card going through the turnstyle and
handing the ticket over to a friend for
free access.

| asked London Transport whether
the system adopted for the lLondon
Underground had the facility fo up-
grade in this fashion. In fact, | asked
London Transport twice, and in each
case they stalled and never came back
with a reply. The inference is that the
British magnetic tube ticket system
can't be upgraded to such sophistica-
tion.

Indeed, recently London Transport
were reported as having finally found
a way of defeating ticket cheats who
pass the same magnetic yellow ticket
through the turnstyle more than once,
To prevent this LT are now fitting
magnetic rollers to the turnstyles
which prevent the re-use of a ticket by
wiping off its magnetic coding after
one use,

The plan is to equip all autematic
turnstyles with this solution to the fare
dodging problem. Butf once the turn-
styles have been fitted with magnetic
“bulk" erase rollers there will presum-
ably be no possibility of LT adopting
a season ticket system similar to the
French, because, of course, such a
season ticket must by definition re-
main permanently magnetized with
fare dodging blocked by code recogni-
tion and timer circuits inside the turn-
style,

What a pity Lendon Transport didn't
think things through more carefully
before starfing fo install the present
system, with which London tube goers
are now siuck for many years to come.

Combination Key

The use of a magnetic card as a key
is, of course, a logical extension of the
use of a magnetic card to trigger the
supply of cash or let people on or off

a transport system. The British com-
pany Tann Synchronome Lid, has
made some enterprising steps in this
logical direction.

The basic Tann system (which costs
less than £500) cenires round a door
lock which can be opened only when
the correct magnetically coded card is
pushed through a letter box slot. The
advantage is that you can't pick a
magnetic lock like an ordinary key lock
and there is no way that a potential
burglar can get a duplicate magnetic
card key cut at the hardware store.

A more sophisticated system hasa
calculator sivle keyboard on the lock
and requires the user to punch in a
memeorised code number that matches
the numberinvisibly coded on the card.
This obviously increases security even
further, With such systems the indivi-
dual locks can all be hooked to a cen-
tral computerand give an instant read-
out of who has passed through which
fock position with their card and so on.

Perhaps one day, if all the obvious
bureaucratic obstacles dont prove
insuperable, we shall carry around just
one card in our pocket that can be
used as & door key, a cash card, a
credit card and an identification card
carrying coded information on name,
address, blood group and allergies.

Government Warning

Although it didn't attract much
publicity the government recently put
out ‘@ sobering safety warning on
some of the exotic domestic lighting
gadgetry which is now in many shops
and homes,

One visually impressive beast is a
liguid filled lamp which contains
fragments of metal foil; these circu-
late in the liguid and glitter when
the lamp is switched on and gets hot.
The fluid used in these lamps is a
cilorinated hydrocarbon, for instance
trichloroethylens, trichloromethane or
perchlorethylene.

These liguids, similar to dry clean-
ing fluids, evaporate very quickly
on exposure to air. Indeed i's this
characteristic that makes a sealed
volume of the liguid so active. But the
fumes, like those that sometimes leak
out of faulty dry cleaning machines,
are decidedly unpleasant and can
quite literally anaesthetize someone
who inhales them.

The Government is thus warning
that anyone who uses a lamp of this
type should be ready to open all
doors and windows and clear the
room if ever it is shattered. Users
could afso be in danger from using
too strong a bulb because anything
other than a 40 watt bulb may produce
enough heat to drive some of the
liguid out of the screw-cap vapour

‘seal.

Anyone tempted to make a DIY
exotic lamp of this type should be very
well aware of these dangers.
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HOW TO ENTER

Listed below are 8 aspects of soldering any or all of which are
important in getting good results. How do you rate them for getting
‘the very best resulis?

Write the key letters of the eight aspects—in ink, pen or ballpen—
in order of choice in the spaces on your entry coupon. For exampte
if you consider that “'Correct bit size'' is of paramount importance
put D in the first space, the letier of your next choice goes against
Znd, and so for all eight. Complete the coupon with your own full
rname and address and post in a sealed envelope to EVERYDAY
ELECTRONICS, ANTEX COMPETITION, 55 EWER STREET,
LONDON SE99 6YP, toarrive not later than Monday, 30th April, 1979,
the closing date. Don't forget to indicate your choice of iron on
coupon.

HOW DO YOU RATE THESE ASPECTS OF SOLDERING?

i) [)

SOLDERING KITS & IRONS

[0RBEHON

)|

¥ FIRST PRIZE—A special soldering kit containing
TWO soldering irons, TWO stands, SIX iron-coated bits,
solder and a heatsink.

PLUS
4 SIX—CX or X25 soldering irons p!us stands.

Jr EIGHTEEN—CX or X25 soldering irons.

The most ESSENTIAL tool for the constructor of
electronic circuits s undoubtedly a soldering iron,
since the majority of elecirical connections are made by
means of a soldered joint.

In view of this, we have arranged with Antex Limited,
the well known manufacturers of soldering irons, a
FREE entry competition in which a grand total of
TWENTY-FIVE prizes may be won which feature two
mains powered irons from the Antex range, the miniature
I7 watt CX and the general purpose 25 watt X25.

IMPORTANT

Before sealing. copy out—on the outside back of
the envelope—the key letters of the sight aspecis

A& Adeguate iron wattage E Clean contact surfaces in exfan;; the same order as they zppesr ondvour
& i . | compled coupoern o not EI'ICIDSEcﬂS‘l CGrrﬁWn ence
E  Good mechanical joint ]  Flux-cored solder T ratter Sther than the cou o,
C  Welltinned bit K Correct bit temperature
@ Correct bit size L  Execution time EBULES
Thers is no entry fee but eachranemg{[‘&&{%‘&\{
! On.a Droper entry coupon cut from
o ERFE ENIERVIGOU PRI w= == e = —'I ELECTRONICS and must: bear the enirant's awn
i name and address.
2 Plea:= post to: | I All aceepted entries will be examined and the
H EVERYDAY ELECTRONICS, ANTEX COMPETITION, st Judges will award the first prize to the entrant they
1 4 consider has shown the most skill and judgement in
55 EVWER STREET, LONDON SE99 6YP 2nd placine the eizht aspects of solcering in thewr best
E . order of importance. Remaining prizes will be awarded
My order of importance for the eight S for next best entries in order of meriz, and no-entrant
aspects of soldering is listed on the 5 [ "”Ely W:‘ more than one ﬂ;fa o 50
3 n the event of a tie for any prizefs) those tying
! rlgh‘: In enterlng the compet!t:on I 4th will take part’in-an eliminating contest. to be held
: agree to the rules as final and legally By post, to determinesuch winner(s) or Winnine order,
bmdmg' Sth Entries arrivine after the closing date or received
i incomplete, illegible. mutilated or altered ‘or not
NAME AT 2 i AT A B A T e ATWEA A AT b LG 4 &th complvineg with the instructions and rules exactiy
M M Mi will ‘be disquzlified. Mo responsibility can be taken
A - ik ] for entries lost oridelayed i the post or otherwise,
} P T e e e S fI-:t)-=n:|su:»r|s of tt'::f\ judzes ;r\d of the:Editor ll]l'r E“
Bloclk other matters -al ..-:; na the competition  wi e
( ock letters) 8th { final and. legally tinding. No correspandence will be
b s AT T S e WO e o K phdin et Se R s entered into.
____________________________ The competition Is open to all readsrs in the UK
l .................................................... MY CHOICE e O e e e o Hai ailice)

Closing date for entries: Monday, April 30, 1979,
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of IPC Magazines Lid., the printers of EVERYDAY
':LECTRONICS 2nd of Antex Lid.

Winners will be notified and- the recult will be
published later in EVERYIDAY ELECTRONICS.
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PART 2

T HE use of a printed circuit board
makes the assembly of Labcenire
quite strajightforward. The circuit
board used carries all of the active
components, including the voltage
regulators, and the only wiring which
must be carried out by hand is the
connection of front panel conirols and
the mains transformer connections.
The mains and transformer wiring
requires attention to safety precau-
tions for obvious reasons. but is other-
wise quite straighiforward. The front
panel wiring on the other hand, is
guite complex because of fthe sheer
number of connections required. Tt is
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By R. W. Coles
and B. Cullen

therefore necessary to take particular
care over these interconnections so
as to avoid mistakes and also to pro-
duce a neat appearance.

The wiring should be formed info
Ipoms, either by using traditional tech-
niques (knotted Iooming string as em-
ployed in the protoivpe), or the now
popular plastic ties or Spiralwrap.

Three versions of the Labcenire
profotype have been buili during de-
velopment, and virtually no frouble
has been experienced with leakage
and/or crosstalk in the front panel
wiring. Even so, it is advisable to be
on the lgokont for this sort of effect

when your own wiring looms have
been assembled.

A cure for any loom-induced cross-
talk of instability can probably be
effected by altering the routing of any
sensitive wires. It is expected that the
wiring to the Audio Amplifier and the
Function Generator to be most at
risk from this sort of problem,
although in the prototypes no re-
arrangement of loom connections or
recourse to screened wire was ever
found to be necessary.

Construction of the case and other
hardware may be easy or difficult, de-
pending on your own facilities and
expertise. Every effort has been made
to keep case conmstruction as simple
as possible, where this has been con-
sistent with the production of a pro-
fessional looking and versatile piece
of 1laboratory egquipment. Some
further simplification can optionally be
achieved by those with limited facili-
ties, by dispensing with the component
drawer in the main console.

The appearance of the prototype
has atiracted a good deal of favour-
able comment, and it is therefore felt
that the results achieved have fully
justified the small degree of extra
care reguired during the painting and
labelling of the front panel.

PRINTED CIRCUIT BOARD

All the principal components of
Labeentre apart from the mains trans.
formers and front panel conirels, are
mounted on a single Fibreglass zmnted
circuit board measuring 12cm by
22cm. A fullsize master pattern is
shown in Fig. 21. The black regions
are the copper areas to remain after
etching.

For those not wishing to become
involved in the manufacture of the
board, this is available ready made,
roller tinned and drilled from Q. C.
Consultants, whose address appeared
in Shop Talk last month.

It can also be produced at home by
readers with the proper facilities. The
circuit board Ilayout requires the
accurate registration of several inte-
grated circuit packages and the drill
ing of a large number of holes of
three different sizes and therefore
home production cannot he recom-
mended for beginners in this field.

For those who are past=masiers at
the gentle art of board-etch, or those
who feel that they can economisewith
a home-brew board, the following in-
structions are offered as a guide.

(1) Use Fibreglass board of zood
quality, s.t.b.p. is not suitable.

(2) Adhere to the published lavout
and the track widths as shown.

(3} Deon’t try to lay out your beard
using only an eich resist pen or
‘a paint brush.

(4) Use etch resist transfers (or a
photographic fechmigue if you
have the Tacilities).
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If you can comply with the above
requirements, then vou are ready to
start.

MAKING THE P.C.B.

Cut your copperclad Fibreglass
board to size and trim the edges.
After cleaning the board well to re-
move dirt and grease, use the master
as a guide to mark some critical regi-
stration points on the copper using the
point of a pair of compasses er a
similar implement. By critical registra-
tion points we mean, for example, the
corner pins of an i.c. package or the
mounting holes for the regulators.
Readers shouid use their own judge-
ment as to how many such points
should be used, possibly all hole posi-
tioms.

Points can be marked all at once,
or a fraction of the board can be
done and transfers applied, before
moving on.

The next step is to apply the trans-
fers, and here a great deal of care is
necessary. It should be possible to lay
out the complete beard using only five
sheets of transfers. You will need one
sheet of 16-pin d.il. pads, two sheeis
of circular pads (in two sizes) and two
sheets of circuit tracks (in two
widths).

The larger track widths and the
large copper areas can be filled in
with an etch resist pen after the
transfers have been applied.

‘There are now several tvpes of etch
resistant transfers on the market and
most of these would be suifable.

ETCHING

The board is now readyv for the
etch bath, and a suitable solution
should be prepared from ferric
chloride crystals, following the
suppliers instructions. A glass or
plastic tray can be used for the bath,
and the board should be left in the
solution, with occasional agitation.
until all the exposed copper has been
removed.

When the etch is complete, the
board should be carefully removed
from the bath using tweezers and
sluiced with cold water to remove
any remaining ferric chloride solution.
The transfers and ink-resist can be
removed with wire wool or a house-
hold abrasive cleaner to reveal the
bright copper underneath. We find it
a good idea at this stage to coat the
hoard with an aerosol cleaning fluid
such as WD40. A coating of this sert
helps prevent surface tarmish and
makes soldering easier later.

Drilling the beard is a tedious jcb
if you don’t have access to a printed
circuit board drilling machine, but it
must be: carried out with great care
or you may find that your integrated
circuit packages will not fit!

Remember, if yvou have any doubts
about making the Labcenire printed
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Fig. 2.1. The full-size master of the printed circuit pattern viewed from the copper side
of the board. The black regions are the areas of copper toc remain after efching.
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pins numbered 1 to 58. (Semiconductor pin-details are shown fop right.)

Everyday Electronics, April 1979

YEROPING

@

iNPUTQ

O

OUTPUT o
~1C1;243
VIEWED FROM UNDERSIDE

circuit board, it would be wise to pur-
chase a ready made designer approved
board. It could be cheaper in the long
run!

MOUNTING PCB COMPONENTS

Construction can begin in earnest
with the assembly of the components
on the completed p.c.b. The compiete
layout of the components on the
board is shown in Fig. 2.2

Begin by mounting the ic. voltage
regulators (IC1, 2 and 3) and their
associated heatsinks. Care should be
taken to ensure a good fit between
the heatsink and the i.c. package, and
the use of silicon grease or other
thermal compound is highly recom-
mended to ensure efficient heat trans-
fer. No mica washers or insulating
bushes are necessary, providing that
the heatsinks do not touch each other.
Thig is particularly important with IC1
and IC2, since their packages are at
different potentials.

Care. must be exercised when
tightening the rtegulator securing
bolts. to avoid cracking the circuit
board. Nvlon nuts and bolts could be
used to advantage in this position.

CONNECTING PINS

Terminal pins are best for “off-
board” connections, because they
make disconnection and reconnection
easier if it eyer becomies necessary.
If you plan to use these pins, mow is
the time to solder them in. After the
terminal pins, the power supply com-
ponents, capacitors and bridge recti-
fiers and then the i.c. suckets can be
soldered in. You don't have fo use i.c.
sockets of course, but once again we
would strongly recommend their use
because they make device replace-
ment and test so easy: If you dom’t
nse sockets, leave the i.c.s until last
anyway. When all the sockets have
been soldered in, check very carefully
between their pins to ensure that no
“solder-bridges” have occurred.

Now you can apply all the smaller
components, resistors first, followed
by the wire links, capacitors, and pre-
set potentiometers. You may experi-
ence some trouble with the leads of
the skeleton presets being foo large
for the p.c.hb. holes. This can be
cured by suitably enlarging the holes
or trimming the lead thickness with
sharp wire cutters or a file.

The audio ountput fransistors shounld
be positioned very carefully in accord-
ance with Fig. 2.2. The hole positions
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may seem awkward, depending on the
type of transistor package you use,
and so confirmation from the layout
diagram and/or the circuit diagram
should be sought.

At this point the beard should be
checked very carefully for inadvertent
short circuits and open circuits, and
also for correct component orienta-
tion. Tt is quite safe to plug the inte-
grated circuifs into their sockets, but
care must be exercised with the
cvos logic parts to aveoid damage
from static discharge. Safely is
assured if:

(1) You do not work in an area with
nylen carpets.
(2) You keep the cmos devices on
~their conductive foam or foil
: until the last minute.
! (3) You make sure you, the circuit
board and the cmos drcuits are
| all at the same potential by doing
your assembly on an earthed
j metal, or other conductive sur-
face. (A large baking sheet or
! roasting tin is ideal!)
(4) You keep ic. handling to an
absolute minimum. :
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Drawer Runner (F) 60 x 5x 5
Plastic or wood

All dimensions in mm
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Fig. 2.3, Exploded view of the woodwork construction of the Console with a comﬁoﬁant drawer.
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(5) If you are soldering your i.c.s in
directly; you must remember to
discharge your soldering irom bit
to the conductive surface before
each joint.

Following the above procedures will
guarantee success, but cmos devices
are not as fragile as they sound, so
don’t assume you have ruined an ic.
just because you accidentally break
one or more of the rules, chances are

you will get away with it! But who

wants to risk valuable ics?

When assembly is complete, the
board can be set aside. If you ean’t
wait it is possible to test the board
at this stage, with the aid of external
d.c. supplies and a temporary control
hook-up. You will need two unregu-
lated 20 volt ac. or d.c. supplies,
which can be connected (either way
round) to the a.c. terminals on the
bridge rectifiers D1 to D4 and D5 to
D8 and a similar 10 voit a.c. or d.C
supply to connect to the a.c. terminals
on D9 to DI2 (again, either way
round).

CONSOLE CONSTRUCTION

The next stage of consiruction con-
cerns the frame which forms the sides
of the console. Cut all pieces as
accurately as possible to the dimen-

sions given in Fig. 2.3, keeping the

edges square and sanding to a smooth
finish. The side frame should be
pinned and glied using a woodwork-
ing adhesive such as Resin-W, keep-
ing the assembly sguare.

When the sides have dried properly,
use the inside edges of the frame as
a template to mark out the base. Cut
the base to size and sand to a smooth
finish, then drill the four screw holes
in the two longer sides of the frame.
These will be used to secure the base
to the sides,

The finishing and attachement of
the cross member should be left until
the front panel has been cut to size.

FRONT PANEL

The overall size and drilling details
of the front panel are shown in Fig.
2.4. Scribe out the shape of the front
panel and the hole drilling centres on
a sheet of 1-5mm alumininm and then
cut this out with a nibbling tool such
as Goscut or metalwork shears. At this
stage the panel/frame fixing holes can
be drilled and the pane] screwed to
the frame before final filing and sand-
ing io achieve a perfect fit. Next re-
moye the front panel and carry out
the drilling for the iterminals and
controls. The larger cut-outs cam be
made with further use of the nibbling

tool or by drilling multiple holes

around the edges and then filing
smooth and to size. It is advisable to
ensure that all vour front panel com-
ponents are compatible with the given
layout: before drilling takes place be-
cause there is rcom for manoeuvre,
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Fig. 2.4 Complete driliing details for the iop p

and non-specified componenis can be

used if the panel lavout is re-designed

before drilling. In any event, hole
sizes shonid be checked for compaii-
bility, even i your componenis are
superficially the same as those on the
prototype.

CROSS MEMBER
With the front papel holes and eut-

outs complete, the twin 13 amp

switched socket and the rocker switch

should be temporarily fitted and the

assembly used as a guide fo fit the

crosssmember into the plywoed con-

sole. It should be mounted as close as

anel of the Censole. Dimensions in mm.

possible to the 13 amp socket, for
which it acts as a support.

With the cross member properiy
located, it can be pinned and glued
info pesition between the two console
long side pieces. The case is now sub-
stantially complete, requiring only the
construction of the component
drawer, which will be described later.

This drawer is intended %o be lined
with conductive foam and used fto
house integraied circuits, but it cam
be left out of the design i mot
required, provided that its absence is
taken into accouni before console
construction is started.

To be confinued
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THE MATORITY of simple transistor

testers are very sensitive fo
variations in batiery voltage. For
example, a fester designed to pperate:
from 9V will usually read low by at
least 33 per cent if the battery voliage
falls to 6V. Some testers require indi-
vidual calibration, Some use expen-
sive meters.

The present tester is simple, cheap
and within its limits accurate. It
needs mo calibration and it is rela-
tively insenmsitive: fo battery wvoltage
variations. It measures the transistor
parameter known as the small-signal
current amplification factor or the
forward current transfer factor and
usually represented by the symbol
hes. (This is generally abeut 20 per
cent greater than the large-signal or
“d.c.” amplification factor, hey.)

PRINCIPLE

The transistor under test (either
npn or pap as in Figl) is placed in
a positive feedback circuit. The feed-
back is varied by switching in dif-
ferent resistances using S1 until the
circuit just oscillates, The current
amplification ks can then be read off
the switch setting, within limits.

A  selection of twelve feedback
resistances gives twelve bands of cur-
rent amplification. These bands are
narrow enough (30 per cent each side
of the middle-of-the-band value) to
give a useful indication of hs without
the need for individual calibration.
The overall range of he covered is 10
to 1,000, which spans practically the
entire range of practical transistor
gains. '

The tester deals with both silicon
and germanium bipelar transistors;
non or pnp. Tesis are made at a
collector. current of about 1mA and
a collector voltage of about 3V,

CIRCUIT OPERATION

Transistor TR1 is a common-base
a.c. amplifier with a current gain of
almost exactly one. All the effective
current amplification in the ecircuit
must ¢ome from the transistor under
test. This is connected as an emitter

Tollower with a current gain of he+1.
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MIAI-MODULES........

Handy ‘‘Beginner” projects based on simiple circuits
and featuring a variety of building methods.

TRANSISTOR

=R

The a.c. output of this transistor is
fed to the emitter of TR1 and appears
virtually unchanged in strength at
TR1 collector. The current therefore
divides between TR1 load resistance,
R1+R2 and whichever range resisi-
ance is in circuit. The portion which
flows through the ranmge resistance

forms the base current of the test

transistor and if large enough keeps
the oscillation going.

If the range resistance is just low
enough to permit oscillation the cur-
rent gain of the test transistor is the
range resistance divided by R2. Since
R2 is 1k(} this means that h: is given
by the number of kilohms in the
range resistance; for example, for a
range resistance of about 100k0
h=—100, and so0 omn.

Simple theory says that R1-+R2
should add up to 1k} but varicus fac-
tors conspire to make the circuit
“read low” and Rl is added to com-
pensate for these. (It is ignored inm
calibrating the tester.) The “+1” part
of the gain of the emitter follower

conveniently disappears because it
just compensates for the loading of
R1-+R2 by the range resistances.

CONSTRUCTION

This project provided the oppor-
tunity of frying out an inexpensive
plastic box which was seen at last
year's Breadboard exhibition. This
was desecribed as a “potting box” and
is a square, lidless box with two pro-
jecting rounded flanges whichk can be
used as fixing brackets for a home-
made Formica panel.

The particular ‘‘potting box” used
for this project is larger than some
other iypes and measures approxi-
mately 83X63X43mm. The depth of
this particular size is useful for hous
ing the range switch S1.

In practice the resisiors were not
attached to the switch tags like the
spokes of a wheel. as shown for
clarity in the diagram of Fig.2 but

‘positioned vertically above the wafer.

This reduces sideways spread and
enables the common ends of the re-

Fig. 1. Circuit diagram of the Transistor Tester.
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gistors to have their leads inter-
connected by twisting them all to-
gether and soldering instead of using
separate linking conductors.

By using the usual small 34 W or
1.W resistors and keeping the leads
short the overall depth can be fitted
into the box. (Note. Sclder the con-
nection: to the central tag before
attaching the resistors.)

It is an advantage to mount all the
circuitry on the back of the panel
and so avoid connections between
panel and “inside”. To achieve the
required compactness the circuitry
around the transistor TR1 was
assembled on a small piece of 0-15
inch matrix stripboard having nine
strips by 11 holes. The finished board
is held in place by its connecting
leads.

SOCKETS

The jack socket SK1 for the crys-
tal earpiece is also used te swiich
on the circuit when the plug is in-
serted. Many commercial jacks are
equipped with “break” contacts rather

than the required “make” contact but

can generally be modified by bending
the centact strips to the necessary
shape.

At least two transistor sockets are
needed; one for npn (SK2) and the
other (SK3) for pnp transistors. The
Eagle/ TS10 socket used in the proio-
type has three contacts arranged like
the most common small metal-cased
transistors (TO-5 or TO-18 case with
their lugs near the emitter lead-ouf)
plus an extra coniact near the middle.
By connecting this exira contact to
the one: which takes the base lead-
out the socket takes some plastic
transistors with in-line lead-outs and
base in the middle.

Other types of small transistor with
different lead-out configurations can
usually be made to fit by bending
their leads.

It is of course in order to add extra
transistor holders wired for other
lead-out configurations if desired. The

base contacts are commoned with the.

existing holders and collector contacts
of like polarity connected together,
similarly emitter contacts of Tike
polarity.

USING THE TESTER

Plug the iransistor under test into
the appropriate socket. Plug in the
crystal earphone, it must be crystal:
a magnetic earphonme will not work.
Turn S1 until a positien is found
where the oscillation just stops. The
range marking indicates the upper
itimit of hm. The next lowest range
where oscillation just starts, gives the
lower limit. So if the circuit oscillates
on “120” but not on “180" ke lies in
the range 120 to 180.

If no oscillation is obtained either
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 GoMPONENTS

gg Resistors
. R1 410 R11 120k
R2 1k Ri2 180k22
R3 3300 R13 270k
R4 100kQ R14 470k
. RS 10k R156 BBOKQ
© R6 15k0 R1B 1MQ
. R7 22k0 R17T 1kQ
. R8s 33kQ R18 1kQ
L. Ro BBkQ R19 3.9k
©  R1082%kQ R2D 3-8k

All TW carbon £5%, except
R2 which is 2%

R

Capacitors
C1  0:01uF polyester
C2 0-33uF polyester
C3 10xF 10V alect,
C4 10uF 10V elect

Semiconductor
TR1 BC108B silicon npm

i

4

£

Miscellaneous

31 1 pole 12 way rotary switch

SK1 2-Bmm jack socket

SK2 3 Small transistor holders
(2 off, see text)

Bl 8V PP3 battery

Stripboard, 015 inch matrix 9
strips by 11 holes; plastic "'pot-
ting" box, B3 x B3 % 43mm (see
text); Formica panel 120 x 75mm:
screws for fixing panel, one
pointer knob; battery connsclor
to sult BT, crystal earpicce with
3-5mm plug.

o T
the transistor is a dud or of very low
gain or is incorrectly connecied. Pro-
tection resistors are included in the
circuit to prevent damage from in-
correct connection. An  “unknown

guantity” transistor can be iried in
different positions and polarities fo
establish its polarity and lead-out
connections.

Sonie transistors oscillate when the
collector and emitter conneciions are
reversed; that is they werk in two
positions. In this case the position
which gives the higher gain is the
correct one.

CONTINUOUS CALIBRATION

The tester relies on resistor toler-
ances for its accuracy. Even with the
worst possible combination of high-
limit and low-limit resistors hs should
still be indicated within 35 per cent,
which is a lot less than most manu-
facturing tolerances.

For some purposes (such as match-
ing) a continuous adjustment of the
range resistance is preferable to
switched steps. This can be arranged
(at the cost of having to calibrate a
variable resistance) by substituting
for the switched range resistors a 1
megohm carbon track potentiometer
connected as a variable resistance.

For covering a wide range of hr a
log. law or inverse log. law poten-
tiometer is best, despite its erratic
calibration. For a narrower range
such as 11 tg 1,000, a linear poten-
tiometer may be used to cover the
entire tange of hy but it will not be
accurately readable at the low end.

The principle of improving dis-
crimination by restricting the range
can also be applied to the cireuit with
S1. if an overall coverage of 100 fo
820 were acceptable the twelve resist-
ances could then be 100kQ through to
820k@ as in the standard “E12" series,
giving 20 per cent (that is 10 per
cent each side of nominal mid-range

value) increments.

® 0O ® O 000 OO0

©
o]

200D MY G Ty

regarding the modified jack socket.

0.0 0000086800
O ® & 00088 8 9

Fig. 2. Wiring details for the Transistor Tester. Note the remarks in the text

UNDERSIDE VIEW
OF TR1

221



LECTRONIC components are manu-
factured in all sorts of different
shapes sizes and colours and each

marked with a type number., and
where applicable, values.

Components marked with values in-
clude resistors, capaciters, inductors,
potentiometers, Zener diodes.

These markings are either alpha-
numerically printed on the body or
“colour coded”, the Ilatter usually
appearing as coioured bands or dots.

RESISTORS

A typical colour-coded resistor is
showns im Fig. 1. You will note
there are four bands (sometimes a
pink, fitth band is included to indicate
a high-stability resistor) displaced fo-
wards one end of the body. A table
for “decoding” these bands appear in
Table 1. _

Begin decoding with the band
nearest to the body end.

The first band gives the most sig-
nificant digit of the value, with the
second band producing the next most
significant digit, The third band tells
you the factor with which to multiply
the first two digiis to obtain the nomi-
nal value in ohms:

The fourth (and last) band provides
infermation regarding the tolerance
about the nominal value. This is a
percentage figure and tells you the
maximum difference to expect from
the nominal value.

FOIR
BEGINNERS

_:aﬂl}_:_

BAND N% 1 l.L 4

For example, a resistor coded RED,
VIOLET, YELLOW, GoLD, has a value of
27X 10* ochms +5 per cent. For those
unfamiliar with index notation, 10¢ is
the same ‘as 10,000, so the resistor
value is 270,000 ohms abbreviated
usually to 270 kilohms (270kQ). As can
be seen, a number of zeros egual to
the power of ten (in our example—
four) is written after the first two
digits,

The absence of a fourth band means
that the tolerance is +20 per cent.

CAPACITORS

Non-electrolytic capacitors, in par-
ticular the Mullard C280 series, are
also colour-coded and may be decaded
by using Table 1. See Fig. 2 for C280
banding system.

Band 1 is the band farthest from
the leads working through to band 5
nearest the leads. The value is in
picofarads, pF (10— farads or 1+
1,000,000,000,000 farads).

For some C280 values e.g;, 0:22uF,

0-035:F, at first sight it will appear

that there are only four bands and
sometimes only three. This is due to
neighbouring bands being of the same

colour, but this is soon apparent from
the width of the bands.

Unlike resistors, capacitors have a
fifth band which informs the user of
the maximum a.c. voltage that may
be applied before destruction or break-
down of the device occurs.

For example, a €280 capacitor with
band colours (from top) reading
YELLOW, VIOLET, ORANGE, BLACK, RED,
has 2 value of 47X 10°pF+20% ZSQV,
47 X 10°pF=4T,000pF which is more
usually written as 0:047¢F (micro-
farads).

Older types of ceramic dise and
tubular capacitors are dot coded as
shown in Fig. 3 and are decoded by
Table 1, second section.

3
10 oA
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TANTALUM CAPACITORS

Some tantalum bead capacitors use
a colour code system,see Fig. 4. There
are in fact two similar systems
although that at (a) is more commom
The code unit is microfarads (¢F) and
the working voltage in velts (V).

For example, a type (a) tantalum
capacitor Wwith zone coding: EBLUE,
GREY, WHITE, GREEN, has a value egual
to 6:8uF 16V.

The tolerance of tantalum capaci-
tors is usually +20 per cent.

Tantalum capacitors are polarised
and must be connecied in circuit the
correct way round to avoid destruc-

tiom.

R oy e

Table 1. Composife resistor and capacitor colour code ‘‘decoding’ fable.

Resistors (ohms Q) Capacitors (picofarads pF) Tantalum Capacitors (microfarads uF)

Colour Band No. Band No. Zone

2 3 4 1 2 3 4 5 1 2 3 4
Black — " 1 = = 0 1 20% — — 0 q 10V
Brown 1 1 10 1% i 1 10 — 100V 1 i 10 —_
Red 2 2 102 2% 2 2 102 — 250V 2 2 102 —
Orange SIS 102 — 3 3 103 — — 3 3 — —
Yellow 4 4 10% — 4 4 104 — 400V 4 4 — 5-3V
Green 5 5 100 — 5 5 102 5% — 5 5 — 16V
Biue 6 B 108 — 6 6 106 — — B [ — 20V
Violet 7 i 107 — 7 it 5[0 — — 7 7 — —
Grey 8 8 108 — 8 8 102 —= — 8 8 102 25V
White 2] 9 108 — g g — 109 — G 9 107! 3V
Gold = 10 5% = = = = — = = = !
Silver - — 102 10% | — —_ — — — -— — = >
Pink —_- — — — ' — — — — — — — — 35V
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BﬂSIes By R. W. Coles

MICROPROCESSOR System will
consist of a microprocessor
chip combined with a variety of
other semiconducior componenis
and some peripheral hardware
(Fig. 2.1). The microprocessor
itself forms the heart of the sys-
tem, but to understand how it
works, it is first necessary to take
a brief look at the environment in
which it operates, and the various
“life-support” systems it requires.
Most fundamental of all perhaps,
it needs a power supply. Voltages
vary < depending on the semi-
conductor technology used, but
there is a definite trend towards
a single 5 volt supply these days.
Microprocessors do reguire V.LP.
treatment, and so their supplies
should be well regulated and
within a fraction of a volt of their
data sheet needs. Running a micro’
from your ’bike dynamo just isn’t
on I'm afraid!

CRYSTAL CLOCK

Microprocessors are very time
conscious, and do require a regular
supply of “clock” pulses for proper
operation. The actual frequency of
the clock pulses varies from chip
to chip, but a few MHz is common.

Because speed of operation is
usually important, micro’s are

clocked at frequencies near to
their data sheet maximum, and
that’s one of the reasons why
crystals are used to set the clock
frequency. Resistor-capacitor net-
works just couldn’t be relied upon
for stahbility.

Another reason is that with use
of a crystal clock, basic computer
operations such as App always take
a fixed time, and therefore by
cascading the required number of
simple operations it is possible to
count down to say, seconds.

RESET

The reset switch shown in Fig.
2.1 is there to symbolise the fact
that a microprocessor chip musi
be started off at the beginning of
its program (obvious really, isn’t
it?) Simple systems use a resistor/
capacitor circuit to ensure that a
reset operation is carried out when
power is first applied, but evalua-
tion cards let you reset the system
whenever you like, by depressing
a button. This is very useful when
your programs go wrong (mine
always do at first!).

BUSES

Most of the microprocessor chip
pins are dedicated to one of the
three “buses’.

ADDRESS BUS

g
=

CRYSTAL

BATA BUS

l_'.

CONTROL BUS

E RESET

Fig. 2.1. A simple microprocessor system:
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The data-bus ecarries parallel
binary data to and from the
memory and peripherals. It is a
bi-directional bus, and for most
microprocessors it is eight bits
“wide”. (That is, to wire if up, you
need eight wires!)

The address-bus is a unidirec-
tional bus driven by the micro-
processor itself, and it carries
parallel binary information which
represents the “address” of the
unique location in memory with
which the microprocessor wishes to
communicate. The “width” of the
address-bus determines the range
of unigue memory locations which
can be addressed. A common width
is sixteen bits, giving access to 65,
536 (2%) separate locations, each
of which may contain an eight-bit
data value.

The control-bus is the name
usually applied to the asserted
control signals which are sent to,
or received from, the memory and
peripheral components of a system.
Each individual control bus line
will have its own specific signifi-
cance, and examples are peE (Data
Bus Enable) and wvma (Valid
Memory Access).

The nature of control-bus lines,
and the control-bus width, varies
from chip to chip, whereas the
binary symmetry of the data and
address buses is a standard feature
of most microprocessor chips.

MEMORY

Memory is an essential part of
any microprocesser system, it holds
not only the data to be operated on.
but also the program which tells
the micro’ what operations it must
carry out.

. Sometimes data and programs
are segregated into Read/Write
memory and BRead Only Memory
respectively, but this isp't neces
sarily so, since data can be stored
in moM and programs in RAM
(ram is a rather unfortunate
shorthand for Read/Write
Memory), where this is useful.
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We will be examining memory
devices in more detail in future
articles, but for the moment just
think of this important system
resource as a series of pigeon
holes, each of which has its own
binary reference number, or
address, and the ability to store
one wword, (a word is a parallel
collection of bits) of either data or
program instructions.

INPUT/OUTPUT

The last system ingredient we
need io consider is what I have
called, in Fig. 2.1, Inmput/Ouiput.
Obviously a microprocessor which
is unable to communicate with the
outside world is worse than use-
less. Inputs and Outputs in the
form of switch closures, keyboard
data, lights and printed text, are
the bread and butter of most sys-
tems. They are also the only way
the microprocessor has of receiv-
ing instructions and delivering the
results to its human masters!

Input and Output circuitry
comes in many shapes and sizes,
some very simple (eight toggle
switches or eight lamps for
example) and some guite compli-
cated (an interface for a printer or
or a tape cassette for example).

Once again, we will be examin-
ing 1/o as it is called in future
articles and in more depth. But
now, back to the Prima Donna of
the system, the microprocessor
chip itself!

THE MICRO’ CHIP

To start with, let's zoom in on a
microprocessor. First, we see a
plastic or ceramic dual-in-line
package; it has forty pins and is
0-6 inches wide and about two
inches long, The pins are actually
the wvisible part of a gold-plated
“lead-frame’ which appears on
closer inspection to radiate from
the very centre of the package.

At the focus of this golden
tracery is an almost insignificant
sliver of a shiny metallic material,
Closer still we can see that this
sliver is roughly sqguare in shape,
measures about 0-25inch on each
side and is conmected to the lead-
frame via square pads around iis
peripherary -and spidery links
made of fine gold wire.

Through a magnifying lense, we
can see that the surface of this
sliver, now revealed as the silicon
chip itself, is criss-crossed with an
aluminium interconnection pattern
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of breathtaking complexity! At
this point the information that
there are more than 5,000 in-
dividual transistors on the chip
seems to have the ring of truth.
Further study reveals that the
interconnection patiern
regular geometric arrays on cer-
tain areas of the chip’s surface.
These multi-transistor arrays ob-
viously form the separate func-
tional blocks which go to make up
the complete microprocessor. But
what Blocks are required and what
do they do? At this peint our eyes
fail us. Only the chip makers them-
selves can recognise the purpose
of an integrated array by its
appearance, we must content our-
selves with a simpler model!

A FUNCTIONAL MODEL

The block diagram Fig. 2.2
shows, in simplified form, the sort
of circuit blocks which are inie-
grated on to a single silicon semi-
conductor chip to form a micro-
processor. This is of course a funec-
tional model of a microprocessor
chip; it says nothing about the
relative complexity of each block,
nor does it fully describe the
necessary block interconnections.

The internal data bus used in
this diagram can be considered to
be an “everything” bus, which, for
our convenience, can carry binmary
data of any necessary word lengih,
in any direction. In the micropro-
cessor chip itself the designers
have to provide a whole collection
of buses to achieve the same
result!

forms

TIMING AND CONTROL

Omn the left of the diagram is the
important Timing and Control sec-
tion which produces all necessary
internal and external conirol sig-
nals together with clock or strobe
pulses to ensure that all parts of
the system act in synchronism.
Exactly which control signals are
produced is defermined by

(a) A fixed time sequence

{b) The Control bus inputs
and

(c) The contents of the Instruc-

tion register.
By feeding the instruction register
with a regular diet of new binary
words, Instriuction words in fact,
we can confrol the resources with-
in the microprocessor chip, and
hence the entire system, in a
sequential fashion.

A sequence of instruction words
is normally called a program, and
this can be held outside the micro-
processor chip in RAM Or RoOM,
as discussed earlier.

To get insiructions from the
memory and info the Imstruction
register, the Timing/Control sec-
tion of the  microprocessor
generates a sequence of control
signals to implement what is
known as an “Instructiem-cycle.”

The first part of an instruction
cycle is called a “Fetch”, because
during this period an insiruction
word is “fetched” from memory.

The second part of the cycle is
referred to as an “Execute”, be-
cause during this period the con-
trol signals generated depend on
the nature of the instruction which

\| SYSTEM
DATA
BUS

NISYSTEM
ADDRESS
BUS

BUS Fig. 2.2. Simplified model of a microprocessor chip.
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Fig. 2.3. Block diagram of the National SC/MP microprocessor.

The SC/MP microprocesser is a fairly simple eight-bit
device, intended mainly for controller fype applications.
It was originally fabricated using the cheaper PMOS
technology, but is now made in NMOS which means
it can operate from 5 volt supplies and is faster too. The
chip has proved pepular with microprocessor hebbyists
because of its ease of use and low cost, and it is currently
usad in the Bywood "SCRUMPI" kits and in the Science of
Cambridgs MK14, see photo.

One nice feature of the SC/MP is the provision of an
on-chip clock oscillator, so that only a crystal fs needed
externally. One major problem Is that the address bus is
only 12 bits wide and can therefore directly address only
4006 (2'2) memory locations. Another four bifs /s sent
out on the data bus during strobe time, but this extension
to 16 bits is not incremented automatically and has to be
deliberately changed by program instructions. This
in effect splits the 64K (K=1024) memory space up into
16 4K “pages", where the current page number has to be
selected by the programmer.

The chip has ene eight-bit accumulator and also has
the rather unusual feature of an extension register, which
among other things is ussd to implement a serial (bit by
bit rather than word by word) Input/output channel.
Serial IO Is used for things like teletypes and cassefte
storage, so having this facility available on chip can save
a |ot of external hardware.

Four 16-bit registers are provided (called “polnters’
by National because they can be used fo hold a value
which points to an address in memory), and one of these
is used as the program counter, The remaining three
pointers can also be used to hold two data words, rather

than a single 16-bit address, because each ‘eight-bit

register half is separately accessible.

The instruction set of this microprecesser is rather
basic in comparison to other eight-bit chips, but this can
be an advantage for beginners Whao find it easier to/learn!

=XTRA RAM (OPTIONAL) —

RAM [0 DEVICE QLA 2-INPUT
(DPTICNAL) S NAND GATE
PROM-512 BYTES
SV REGULATOR =
RAM-256 BYTES

PROM-312 BYTES —

RAM= 256 BYTES —

!
CRYSTAL 4-43 MHz MIEROPROCESSCR
8-DIGIT =
SEGMENT LED DISPLAY DISPLAY AND K RD

ZE  EXTERNAL KEYEOARD
CONNECTOR (32 KEYS)

One unusual and useful feature is & DELAY instruction
which causes the chip to pause for a time count which
can be selected by the programmer. Accurate time periods
can easily be generated with this instruction, provided
that a crystal is used with the on-chip clock ascillator.

SC/MP is housed in a 40-pin d.Ll. package and is
readily available from numerous advertisers. Remember
that io build a system using any microprocessor you will
need a number of other components such as memory
and power supplies, so it may be advisable either to buy
a kit, ‘orto wait until you have read the rest of this series
before committing any hard earned cash!

EXTRA RAM [OPTIONAL)

RATIONAL SC/MP |

INTERFACE CIRCUITRY
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was fetched, so that the micropro-
cessor can be made to carry out
the wishes of the programmer.

PROGRAM COUNTER

So far so good, the micropro-
cessor can fetch instructions and
even execute them. But where
does it look for its instructions and
how 'does it know what order ic
execute them in?

To take this step, we need 10
consider one more block in Fig.
2.2, the Program Counter. The
Program Counter (P.C) is a
register which holds a binary word,
rather like the Imstruction regi-
ster, but it has the extra facility of
automatic incrementing or “‘count-
ing’’ logic so that whatever binary
number is loaded into it can be
stepped up by a count of one after
each operation of the Fetch-
Execute cycle.

The contents of the Program
Counter are sent out on the
Address bus during the Fetch
activity and are decoded in the
memory circuits and used to select
the location of the next instruction
to be executed.

To start a microprocessor off on
the right foot, a Reset signal must
be applied to set up starting con-
ditions. One of the things the Re-
set signal does is to clear the
Program Counter to zero, and this
means that program -execution
always starts at address zero and
increments up through memory
when left to its own devices.

What this means fto us, the
users, is that we must ensure that
our first instruction is located at
address zero, so that the micropro-
cessor comes under our confrol
immediately after Reset.

To add a little spice fo program-
ming, there are several instruction
types which allow the contents of
the Program Counter to be medi-
fied or replaced by the pro-
grammer, and these instructions
can be used to force a “Jump” out
of the normal sequential flow of
instructions when necessary. We
will see how useful this can be in
later articles.

CHIP RESOURCES

We can now get instruction
words from memory and let them
influence the generation of control
signals, but we haven’t seen them
do anything particularly useful
yet. What we need to look at next
are the remaining chip resources
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and how they can be made to do
useful work.

What we have left in Fig. 2.2 are
the Register Array and the Arith-
metic and Logic Unit (aru), and
these are the key to the power of
the microprocessor.

To do useful weork, the micro-
processor must be capable of carry-
ing outf instructions to:

(a) Manipulate data at the bit and
word level,

(b) Carry out simple binary arith-
metic operations such as the
addition or subsiraction of one
word from another,

(c) Perform logical operationssuch
as ANp and orR on a pair of
words, and last but not least,

{(d) Test bits or words for certain
conditions such as positive,
negative, or zero, and to use
the result of such a test to de
cide what part of a program to
do next.

All of the above operations use
one or more of the registers and
the Arithmetic and Logic Unit. A
register is a storage area which
will hold one word of binary data.
Registers differ from ram loca-
tions (which also hold one word of
binary data) because they are:

{a) More easily accessed by a pro-
gram because they have a
special, limited address range.

(b) More capable, because they
have their own set of dedicated
instructions which may allow
them to be directly incre-
mented, decremented, tested
and shifted. (Memory data has
to be loaded intoc a register
before it can be manipulated
in the same way.)

REGISTERS

Most microprocessors have one
or more special registers called
accumulators, which are the most
versatile of all. An accumulator is
often the implied source of one
operand in an instruction, and also
the implied destination for the
result. For example the instruction
line:

ADD FRED
means “Add the contents of the
main memory location known as
FreED to the accumulator register,
and store the result back into the
accumulator.”

The registers within a micro-
processor chip can also be used to

form addresses for memory refer-
ence operations. In a micropro-
cessor with an eight=bit word
length, a pair of eight-bit registers
can often be used together to form
a 16-bit address.

In other cases special address
registers called Index-registers are
provided exclusively to hold and to
step through, memory addresses.

The difference between general
or Index registers being used to
hold addresses and the Program
Counter (which also holds an
address) is that the P.C. holds the
address of the nexi instruction
while the other registers hold the
addresses of data to be used dur-
ing the execution of an instruction.
The contents of either can appear
on the address bus, the P.C. during
Fetch and the other during
Execute.

ARITHMETIC AND LOGIC
UNIT

The Arithmetic and Logic Unit
(aLv) can be thought of as the
“Engine Room” of the micropro-
cessor because it contains a com-
plex collection of logic circuitry to
carry out the activities demanded
by Arithmetic. Logical and Mani-
pulative instructions, under the
control of the Imstruction Decoder.

In an eight-bit aLu there will be
at least eight binary full adders,
detection logic for zero, positive,
or negative data values, Logic to
shift bits right or left, logic to de-
tect carry or borrow conditions,
and lots more.

Associated with the acu there is
a special register used to hold the
results of tests. The length of this
register depends on the number
of conditions which can be tested,
because one bit is used to ‘flag”
the result of each test.

All Flag Registers, as they are
called, have one bit for arithmetic
carry between words, and other
bits can signal the arithmetic sign
of an ALy result, the fact that the
contents of an accumulator are
zero, and so on.

Information on individual micro-
processors can be found in their
respective data sheets. They all
have their strengths and weak-
nesses and often some sirange
idiosyncrasies! Why not have a
look at the data on the National
SC/MP chip and see if you can
find all of its facilities, as 1 have
described them?

To be continued
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OUR_ CONSTRUCTIONAL

PROJECTS INCLUDE:
ELECTRONIC DICE

Two independent ceuniers and displays which can be operated
separately or together. Thus suitable for games such as Mono-
poly and Backgammon as well as those requiring only one dice.

HENON STROBE

Designed for a large disco hall, has brighter illumination than
normal lamps. Can be used in other “sirobe" applications,
such as in the physics laboratory.

5.U. CONUVERTER

Simple 2-transistor converier which coyers the popular Short
Wave Broadcast Bands. Qutput is about 1-6MHz at the high
end of the Medium Wave Band.

INTRUDER ALARM

An effective protection system for the home. Uses a very simple
circuit incorporating series and parallel loops. Mains powered
with battery back-up and remote alarm facility.

PLUS ALL THE REGULAR FEATURES
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ISSUE ON SALE
FRIDAY, APRIL 20

Price 45p
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Recognising the tremendous thirst for further know-
ledge on the understanding and practical applications of
microprocessors Texas Instruments have opened a Micro-
processor Training Centre at its plant in Bedford.

Heading the new training school is Mike Hughes, Train-
ing Manager at TI Supply Division. He commented:
“Engineers from all industries are finding it necessary io
become familiar with micreprocessing technigues, but it
is difficult for many of them to find the time or oppor-

tunity to do so.

The centre is designed to
give a high teacher-student
ratio, and is equipped with
four complete sets of hard-
ware to support the prac-
tical sessions.

The first courses avail-
able at the centre include
a special low-cost two day
“Introduction to Micropro-
cessing” course. This serves
as a starting point for any-
one whe has only minimal
knowledgze of logic gates
and storage elements, and
provides a firm grounding
in microprocessor fechno-
logy.

Run on a strictly “first to
enrol first to be seryed”
basis, the courses are open

THE FUTURE

The new training cenire will alleviate this problem with
a series of courses designed as short but intensive training
modules with the emphasis on ‘hand-on’ training.”

to all interested parties.
Engineers can enrol at any
level in the course siruc-
ture, dependent on their
reguirements and current
knowledge of micropro-
CEeSS0rs.

The courses will be regu-
larly updated to keep pace
with the rapid progress in
microprocessor technology
and applications.

For further information
on proposed ceourses
readers should write to:
Microprocessor Training
Centre, Texas Instruments
Lid, Supply Division, Man-
ton Lane, Bedford MK41
TPA.

Market Trends

British manufaciurers of
small-screen portable mono-
chrome TV's report a 66 per
cent upsurge in deliveries
with over half a million seis
supplied last year. Bui larger
sizes of wmonochrome sets
were less popular with a
decline in deliveries from
159,000 to 134,000, Deliveries
of colour sets were on a level
with 1977.

Clock radios were popular
with big increases in =ales
but the fastest growth area
was in videocassetie recorders
{VCRs) which gquadrupled
sales to 80,000 uniis last year.
What a pity they all had fo
be imported!

CITIZENS ARREST

The prospect of Cilizens
band  (CB) radio in the UK
received another knock with
reports that the Association
of Chief Police Officers are
at. best lukewarm, at worst
decidedly anti-CB.

Fears of continuous abuse
of such a privilege appear {o
be the chief reason, incinding
ife use by eriminal elements.
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JUST THE JOB
FOR MICRO’S

A recent announcement by
the Minister of State for In-
dustry, Mr. Alan Williams. of
a E£Tm Government aid for
the construction of a mnew
manufacturing plant should
bring up to 1,100 new jobs to
the high unemployment area
of Merseyside,

The plant is for the manu-
facture of microelectronic
devices and is to be built by
GEC Fairchild Ltd, a jointly
owned subsidiary of Britain's
GEC and the Fairchild
Camera and Instrument Cor-
poration of the USA. The
plant is being erected on a
site made available under
the Community Land Scheme
at MNeston, Cheshire,

This project is part of the
Government's strategy to
couple its vast investment in
new technology to help
establish jobs in arrears of
high unemployment.

Electronics Bazaar

A new show, The Great Britain Electronics Bazaar, is to be
staged at London’s Alexandra Palace between Jume 20 fo 30.
If will be aimed ai'the elecironics hobbyist and admission is
free to all those who register in advance to atiend the show.

Talkback

Automatic telephone
answering machines are now
guite common. Ansafone, a
leading manufacturer has
now produced a machine

allowing the owner to tele-

Dr. R. W. Burns, in a fzlk
at the IEE recently, reminded
us that the first patent for a
colour TV system was iaken
out in 1895 and that =a
shadowmask tube was
patented in 1338, Ideas were
not Jacking but it was many
years before the technology
was able to ecaiech up and
mzke colonr TV for all a
practical reality.

CHIPS ON THE LINE

Control switching on British Rail's

Midiand Region

suburban lines from London to Bedford is to be monitored
By a twin microprocessor system supplied by GECElliott
Process Automation under a £100,000 contract.

This ic the first time MPUs have been used by BR for
remote control of traction power supplies.

phone from anywhere in the
world and wusing a special
personalised code activate
the machine to replay all the
recorded messages and to
record, if required, instruc-
tion or orders.

This system, the mark-,
has obvious advantages for
the long distance traveller
who can access the machine
at any time in the 24 hours
from any time Zone.

—RECRUITING—

The British semiconductor
manufacturer INMOS has
started a fullscale recruiting
campaign for the fechnical
HQ at Bristel. The plan is
to develop MPUs in the UK
and complementary memory
devices in a parallel epera-
tion in the USA.

The location of the four
production plants has not yet
been announced but are
expecied to be in geographi-

cally dispersed areas
scheduled for indusirial
development.
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.. » from the World of Electronics

- BUSINESS CALL

The office phone of the future, with the sort of “exiras”
executives usually only dream about, will become a reality
next year when the Post Office launches a new system.

Known as small business system (5BS), this new phone
will harness the power and fexibility of microprocessor
control to offer many more facilities over those of ordinary

telephones.

Typical facilities to be pro-
vided by SBS inciude: Heold
an incoming call to make a
call on the same phone io
another phone on the system
(and transfer the call to that
vhone if necessary). Auto-
matic diversion of incoming
calls to' another phone on
the system so that calls can
be answered in someone’s
absence. Executive break-in
on internal calls, allowing
someone to cut in om an
exisiing  conversation to
reach someone urgently,

Conference calls, enabling
people on up to six phones

on the system fto talk to-
gether, Storage and auto-
matic calling of frequently-
called numbers at the touch
of a button. Direct calling
between phones on the sys-
tem for internal office com-
munication.

The basic system can take
up to ten exchange lines and
serve up to 30 phone exten-
sions—but for the smaller
company or business office it
need involve no more than
two limes and, say, ten
phones, with the minimum of
extras. The system is de-
signed to grow with the

firm; exira lines;
phones and new facilities
can be added later when
needed.

Each phone has push-
buttons instead of a dial—

more

making for easier calling—
and also “function” keys that
are pressed ito obtain the
extra facilities. Each facility
is clearly identified by its
own key.

On the road

The EMI-Scanner 7000
series of advanced com-
puterised X-ray eguipment is
being taken on a four-month
Ewuropean tour by the Medical

Division of EMI The 40ft
trailer of the demonstration
vehicle has two-aircon-
ditioned compariments, one
for discusion, the other hous-
ing @ diagnostic viewing con-
sole:

==ANALYSIS

COMMUNICATING WITH LIGHT

What could be the biggest breakthrough in tefecommuni-
cations since the origimal invention of the electric telegraph
in the-early 19th century is now becoming a reality. Instead
of using-a metallic wire and an eleciric current to carry
intelligence from one ooint to another, why not use a modu-
lated light beam and convey the light through an cptical
duct?

A light beam is capable of carrying vast amounts of in-
formation expressed in terms of bits per second. Far more
than radic waves, aven the microwave systems used in
space satellites and from those horn antennas which: grace
the upper reaches of the Post Office towers in London and
other great cities.

Serious work on optical fibre- communications systems
started in the mid-1960s with the UK in the forefront in
Europe with work at STL at Harlow and in the Post Office
laboratories. It was an uphill slog invelving the development
of low-loss fibres and methods of manufacture, the laser
and le.d, transmitters, the photodiode detectors. After
some ten years of laboratory development, experimental
Systems are now undergoing field trials in many parts of
the world. What is more, they seem fo be successful.

What is exciting telecommunications engineers throughout
the world is that now we have learnt how to make Fibre-
optic cables they look like being: cheaper, lighter, more
flexible and yet just as rugged as their metal counterparts.
A cable with eight fibres can carry 8,000 two-way telephone
conversations. Moreoyer, the very wide band-width available
means: that you could have video conferences for business
people aver telephone lines and more versatile cable TV
services for the home Brian G. Peck
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Although =ales to the US
have fallen away due to
Spending cuts by American
hospitals, the EMI-Seanner is
doing well eisewhere in the
world., especially in West
Germany. Twenty-five sys-
tems were sold in a three-
month period,

New TTL family

The possible replacement

of cmos is just one of the
many areas of impact that
Texas Instruments foresee
for their new range of
Schottky TTL devices,

This claim was made at a
Tecent press conference
annguncing the introduction
of a Texas third generation
TTL family.

HOME RUN

A microprocessor-controlled electronic baseball game has
been introduced to the UK by Micro Electronics Ltd, It uses
leds to simulate the movements of players and the ball
Sound effects include cheers for a hit and booing (actnally a

buzz) for an “out’.

A feature is that the players can be made to tire during
the progress of the game and a realistic alphanumeric score
board gives running totals and other indications of the

progress of the game,
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Fringe Members

THE other day a friend of mine

came out with an exraordinary
statement. He told me that the de-
votess of Model Railways were far
more numerous than those of Elec-
tronics. | must say | very much
doubted that statement but | think
| would have had quite a job disproving
it, because of the difficulty deciding
who were the genuine Electronic
Hobbyists. In our hobby there are so
many fringe members. For example is
the chap who makes an Electronic
Flash a genuine electronic enthusiast?
With the model railway buffs it is mere
clear cut.

| rather went off Model Railways
ever since a colleague invited my wife
and | to see his layout. He had it
going round a huge table and when
we were seated, ha said ""You are now
going to have a rallway tea". The goods
trucks were loaded with comestibles
and the frain sat in motion, The idea
being, that when it passed you, you
fook out anything you fancied.

Unfortunately, before it reached us it
passed by three small voracious
thugs which my friend, in a moment of
misguided enthusiasm called his off-
spring. By the time it reached us itwas
denuded of everything except two
sticks of stringy celery. We left the
table with empty stomachs and long
faces,

However, as the indigenous Afritan
native said when asked how he
happened to be in the Judges hen
vard, “Well /sah, | must have
digressed”. To get back to electronics
the range of TV electronic childrens
games is truly impressive, both in
number and sophistication. Aero-
planes that fly across a blue sky and
drop bombs and anti-aircraft guns

that can be aimed at them and shoot

them down.

| was discussing this with a retailer
friend who did good business over
Christmas by selling the parts for a
small Crystal Set. He said “| wonder if
the children who are given these

expensive toys, really get as much fun
out of them as the little lad with an
inexpensive crystal set kit, who puts it
together and enjoys the thrill of
hearing it actually workl | do not
think they do! | must say | am in-
clined to agree with him. On a purely
practical level, the latter is much more
likely to be a convert to the hobby than
the former.

Readers Problems

Being in the trade, | sometimes feel
| should air cusiomers grievances,
because although | am pleased to
report that we receive surprisingly few
complaints, | always have the nagging
suspicion, that the same thing may
have upset other customers, who just
could not be bothered fo write. If this
is so, then clearing up one problem
may set other customers minds at rest.

The first point | would like to make
is this. If you suffer a long delay on
the arrival of your goods, make sure it
is not the Post Office, before you throw
the book at your supplier! My house is
only eight miles away from our Editors
Office, and yet it somefimes takes a
wesk for my letters fo reach him,

Somstimes goods are delayed be-
cause the supplier himself is held up
by the manufacturer, and this brings
me to the second point. Customers
are sometimes surprised and indig-
nant, because we have paid their
cheque into the Bank before they have
received the goeds. Let me assure all
customers, that it is done from the
kindliest possible miotives. That is, by
paying it in promptly the customer has
proofthat his order has arrived safely.
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EE CROSSWORD No 14

BY D. P. NEWTON
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ACROSS

1 Basic unit (6, 5)

7 Transmitier, but not com-
mercial?

9 Circuitous delay from a
reaction.

10 Dig up and disconnect

dangerously.

11 Tonched for elecirical

purposes.

13 Deep and noisy channel.
14 Communications code for

one-io-one connections
(9,6)

16 Lengthy unit
17 Extremely short-tempered

with certain meter-like
connections (4, 3).

19 Devices for component

privacy?

22 Spectral ‘schizophrenia,

best known to be yellow.

25 Trial
26 This musical device is

without analytical ability.

DOWN
i Aerial elevator.
2 This far and no further!
Unless another connection
is made.

3 False god.

4 Intensely intelligent

5 Lots everywhere make a
jump.

6 Temporal location on a
daily basis.

7 Coat hanger from a tele-
phone,

8 Emitted from a mnegative
electrode in a vacuum
under high tension (7, 3).

11 Sharp scholarly deed in
making a dise (5, L, 6).

12 Core and all in a fruity
way.

13 By-pass.

15 Transistor on two legs
with its bottom knocked
out.

17 Prophetic imagery on the
TV.

18 A hot salad dish in the
radar aerial?

20 Precipitation generally.

21 A pair is needed for the
phones.

23 Runs to the pots (Anag.).

24 Rip a sad drip.
Solution on page 248
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244 Beginners Guide to IC's £2-731
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EP22 70 Electronic Novelty Citcuits 75pi | DPDT standard slide 1974 15p* 2022 BV-0-0V 100m A 20n*
BP24 52 Projects Using [C741 (or Equ]u) T8pT Togole switch SPST .2023 12¥-0-12V 100mA Hp.
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Reception & Transmisslon 85pT Toggle switch DPDT MINIATUHE MMHS anary 240V
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ggﬁ : 1racdﬂhl:alkﬁefp?ér{§enouaglnn CfT;F 85pt | Push switch—Push to break 1678 18p* 2!}23 MT150-0-12V, 0-12Y RMS £1-00
35 andbook o udio Preampiifier & i : i v
BPSS 50 Citis use Gemia Fonst Biod 5oL | ROSKER SWETCH Calour Wo. Prge | e 2 b
: se Harm ener Diodes ) 5 EQ®
BY  mPobasUsiordssScRiiacs  eniof | Amesdlier .. BRI e | NANem i DiRA
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BP40  Digiial IC Equive-& Pin Connection £2:501 | inhigh insulation. WHITE 1982 3op A2VLE 890 y
% Material availablein'e BLUE 1883 30p" | 2029 1EV-0-15¥ 1 amp £2:75 P.&P. 65
EELL oy elC Blilve s B bicrection £2181 | choica of catours ideat YELLOW 1984 3ope | 2000 30V-0-30V {zmp  £3-457 F.&F. 850
BP43  How io make Walkle-Talkies gg.2es | forsmall apparstus, LUMINOUS 1085 " | STANDARD HMAINS "rhrm' 240V - 3
BP44 C 555 Timar Projects £1:45 . Muiti-tapped bie In 3
BF45 Projecis on Opto-electronics £1:25 Description Ho. Price | smp. 1 amp and 2 amp *erm’ rating, Sec-)ndary tags are
BP45 Radio Circuits Using IC's 15 Miniature SPST togale, 2 amp 0-16-25-33-40-50
BP47 Mobile Discothegus Handbaok £1-35T 250V a.c. 16858 Top® Voltages avaiiah{e by use of taps:
BP48 Elacironics Projscts for Beginners £1-351 Mln[ature SPST togals, 2amp 478,10, 14, 15, 17,1985, 31, 33, 40, 05-0-25V-
BP49 -Popular Electronic Projects £1 45 250V a 1858 I5p* No. Rating Price
BP50 C LM2900 Projects £1-3% Mln[atum DPDT togala, 2:amp 2031 +amp £3-40 P, & P, BSp
BP55 Radio Stations Gulde £1-451 S50V = 1960 E0p* 2032 1amp £4-40 P, & P. 86p
BP160 Coll Design & Constriction Menual Bsp Mmature DPDT foagis, centre 2033 2 amp £535 P.& P. £1-10
BP20& Handbook of Integrated Circuits off, 2 amp 250V a.c. 1881 95p*
R l'qualznﬁs % Ssuhamm.? : TSpf‘.‘ Push bution SFST, 2amp S “
st Book Hi-Fi Spesker Enclosuras T5p 250V a.c. o i)
BP213  Circults for Modal Railways pt Push button SPST, 2 amp Aunlo LEABS
BP215  Shortwave Circuits & Gear for 250V a.c. 1983 95p* |-
Experimenters & Radio Hams 25p Push buttan DPDT, 2 amp 107 FM Indoor Ribbon Aerial 8p*
BP216 Electmnlc Gadgets & Games 85p 256V a.c. 1964 BEp*= 113 3:5mny Jack plug o/ 3:-5mm jack plug.
BP217  Solld State Power Supply Handbook B83p Lenath 1-5m 15p*
Eggﬂ %_leiTested T?Mtsmr F;rolgsc:s 85pt MIDGET WAFER SWITCHES 114 5 pmanilg piug;? 3- smn- Jdack connected fo s
ort-wave Receivers for inners Bip pins BT P
BP233 30 Projects using IC CASY Q 85p Single-bank wafer type—sultsble for switching at 250V &:c. { 115 5pin DIN plug io 3 5mrr| Jack connected to
BP224 50 CMOS IC Projacts $5p+ | 100mA or 150V d.c. in non-reactive foads make-btfnre-breaz pins 1 &4 Length 1-5m 8sp*
BP225 A Fractical Intro fo Dicital IC's 85p contacts, These switches have = spindie 0-25(n diz. and 30 116 Car aerial i Scraenad insulated
BP0 Build Advanced Short-wave Recaivers £¢-701 | (indexing. lead: Fmeﬁ plug & skt. = £1-25*
BP227  Beplnners Guide to Bullding = 17 AL msins lead Tor ¢
: Electronic Projects £1-25t Description Order No. Price tecorders & radios, 2 meires &Bp*
T pole 12 way 1865 48p* 118 5pin DIN phuno plug to starao headphone
NEWNES BOOKS—NEW | i i = £ | B L
3pole 4 way ;raa? 48p* 118 ETlg p;? DN{ plugs to si&;@o-]acg &0
4 pole 3 way 068 48p* with attenuation network for steren
2 M.A.T. Zero Rated 5 o ré:a;t;;ho“es, Length o\? { l s0p*
er i T steran connecion. Variable geomesiry plug
Ho. Dascription Price ;‘“‘"‘_‘o a2 Brdar Ny Price fo fit mosgt carcessette. 8 track cartridge &
QUESTIONS & ANSWERS: lastic button gives simple 1 pole ’ combination unite, Supplied withinline fused
216 Translsfors 3rd Ed. £1-00 change over action = power lead and instrucHons. 8op*
217 |ntegrated Clrcults -g0 | Rating 10 amp 250V a.c. 1970 #5p | 123 5-5m Coiled Guitar Lead Mont dack Plug
218  Radio & Television £1-25 fo Mono Jack Plug BLACK £1-80
-B19  Electronics £115 124 3pin D!H plug to3 pin DIN plug,

220  Colour TV 2nd Ed. £1:15 Length 1:5m Bp*
S50 05014 State Proj. f ﬂ_;; 125 EnlntEINsnlug to'5 pin DIN plug. 20
¥ Ir] roj. for Car - Eng {23

~823- 20 Solld Stata Proj. for Homs £1-95 Es 126 5pin DIN ph.g fo Tinned opan end.
gg; :jlg !I{EI'E CE;{E‘IPP it g:: FUSE HOLDERS AHD Fus 127 Eﬁ-m}gtﬂl Itig 1o 4 Ph Ll e
Tysistor rojems : nDin plug to one Plugs. L
295 Operational Amp, Prol. for Home £2'59 | Deserintion SirdarNa: Price Al colour coed. Lenath 1-5m 21300
227 110 Practical IC PrnI ic Homa £2-75 | 20mmx3mm chassis mounting 508 7p® | 128 5pin DIN plug to 5 pin DIN so:ke}.
228 . Electricliy £5.95 13in x Hn chassis mounting 507 12p* Length 1:5m Bop®
229 ers Bulds to Electronics £2-25 1in carinline type 508 i6p® 128 5 pin DIN plug to 5 pin DIN plug mimor
230 ars Gulde to Television £2.28 | Panel mounting 20mm 509 200 image..Langth 1:5m £5-95"
231 ginners Guids to £2-25 | Panel mounting 1iin -510 p® | 130 2 pm DIN plug to 2 pin DIN inline sockel.
232 5 Bulda 1o E tectrh: W;rjng £2:25 5m &sp*
233 Beglnners Guide fo Badio £2-75 QUICK BLOW Xmm 131 5 pm DIN plugfo 3 pin DIN plug. 1 &4
234 Guide to Colour T.V. £3-25 Yioe No Type  No T No. § and:3 & 5. Eength 1-5m B3p"
35 Electronic Dizgrams £1-80 150mA. 611 B 1;‘] &5 5 3}?5 619 3 132 2pin DIN Diug t0.2 pin DIN socket.
236 Electronic Comrponents £1-80 250$A B2 5” 1-5A BB ‘P in 800 "’- Length 8p"
237 Printed Circuit Assambly £1-20 ¢ S50mA 613 5; 5 £17 S: A £51 -Sp 133 5 pin Dl gduli-ﬂ to 2'phono plugs.
238  Transistor Pocket Book €390 | Solls Ei: 7 3.5A 618 ep r Connectad pins 3 & 5. Length 1-5m 75p*
238 50 Photoelectric Circuits £1-80 134 5 pin DIN'plug to 2 phono socksts.
240 Semiconductor Haodbook Part 1 ES-25 TI-SURGE 26 Connecied plng 3 & 5. Leagth-23cm ESp*
241 Semiconducior Handbook Part 2 £4.98 | ANTI-SURGE 26mm 135 5.pin DIN socket to 2 phiono plugs.
‘242 Electronics Pocket Book £3-90 Typa Na. Type No. Type No. Connectad nins 3 4 5. Length 23cm &8p*
243 Radio Value & Semiconductor Data £2-40 100mA: 628 1A 625 2°5A 528 126 Coiled sterso headphons extension lead
24¢  Beginners Guide to Integrated Clrculls £275 | 250mA 623 24 626 2154 639 Slack. Length 6m £1.75°
208 BI-PAK TTL Data Book sop S00mA 624 .[A?I'A‘pr ea:T 5A 630 | 178 AC mains izad for calculators ete. #5p
BI-PAK CMOS Data Sook: 45p QUIEK BLOW 18
m
OPTOELECTRONICS
T Ho. Type No. @ 5
NEW INCREASED RANGE—ALL 15T QUALITY S A e L Tg’&:ﬂ o GASES A ND BOXES
o
g?ﬁf.;?g:mi o Gl s All Tp each INSTRUMENT CASES. In two sections vinyl covered
1501 ARLSOS (TIL208)  -3mm (125 RED £5-10 | Type Ho. Type  Ho. Typa No. ‘,gg and ‘“’f:ﬁ;';m’“’&'!‘d&“m"‘hgf‘;“ia“d b“*-', .
502 MILIZWTILZ1)  -Bmm (125 GREEN 2015 | 1A 63 254 63 A 1| e Bin s sin £1-25
1503 - MIL3331 (OPLE1ZA)  -3mm (.125) YELLOW g1 2A 637 34 a2 SA 842 | 458 Hin &in 3in £2:42
1504 ARLASSDIFLVILY) ©  -5mm {2 )R £0-19 All §p each < ein Bin Tin i
1305 MiLsgsiciiLosn) Smm 2 ) GREEN £0-45 158 am 53in 2iin 1.8
1506 MIL5351(MV5353) “5mm (.2 ) YELLOW £0-15
1508 FLV1T1 -Smm (2 ) CLEAR £6-§1 ALUMINIUM BOXES. Made from bright ali., folded
{ill. Red) consiruction each box complete with half inch deep lid
T e Type R ™ onathy  Width | Hsight Prics
-3mm (.125) RED £0-10 8 elg ce
1522 MILsE -5mm i 2 ; RED £0-10 NHTS AND BOLTS 153 Sin 23in 13in §2p-
1514° ORP12 Light dependent rasistor £0-55 7 > . 180 -!!n &in 1tin 2p.
1580 OCP?: Photo fransistor £0-35 BA BOLTS—packs of BA d plated screws 1861 din 2iln 1iln B2p
(LED CLIP slotted cheese head. 162 Siin 4in 1zin Top
1508125 pa:k of5 125 ciips £8-15 | Supplied In multiples of 50, 163 4in 2iin Zin #4p
1806/2. pachoi5 2 c1ip £9-18 Type No. Price Typ Mo, Prige 184 3in 2in 1in 4dp
ALL @ B% VAT, 1in 0BA 839 £1-20 3in4BA Bs8  32p | 185 7in Sin 25in Ef-04
Lin0BA B0 T5p iindBA  B&7  58p | 166 gin 8in Fin £1-32
DISPLAYS: 1in 2BA Bip 85p 1in EBA #41 4bp 167 fin 4in 2in BEp
DL3g3 7 seament D.P. loft (307 herghn Comrnom Anode i—[q 2BA 843 43p iin 6BA 40 2p
RED Single Digit O/NO. 1 £0-70 | lin2BA 844  s2p HnGBA 850 25p s .
DLTOT Tsegmem D.P’ iatt (.0:3" heighty Commn': Anode 1in4BA 845 44p V.A.T. Add 123 to prices marked®, 8% to those unmarked
RED * Single Diglt O/NO. 1510 £0-95 : ltems marked ara Tero rated.
gé-gi'-" %:‘25‘1?1 Dag Iell{ 50" height) C?&nén%‘lgi\ﬂﬂi: = go.n NUTS—packs of cadmium plated full nuts in muitiples of B&P. agp unlsss otherwise shown.
DL727 7 segment D.P. nght (.510% height) Commeon Anode 3 & i
RED Single Digit Light F(% O/NO. 1511 28T 3'55’5 §5°5 P’{gﬁ ;rs!ie 2‘59{‘ ng;
B VAT 2BA 856 43p BEA 858 24p
= D-ISOLATORS
: DEYOISaL A Voltags 1500 fwd current | BA WASHERSfiat cadmium plated plain stemped washers ]
100mA supplied in multiples of 50.
CILTd  Single-Channel & pin DIP standard type—optically | Type No. Frice Tgpe Mo. Price
g?luu]ed' P%ao;ir g;rnh infra-red LED Er;titgzr‘and EI:F'N : ggi g :;: ;Bﬁ % }‘E‘p
r icon o Transistor 437 58 B 5 :
- GILD74" Mulfi-Chanin=!! 8 pin. DIP Two. lsolaied Shannefs DEPT. EE4, P.O. Box 6, Ware, Herts.

O/NO. 1485 £4-80 | SOLDER TAGS—nat tinned supplied itiples of 50, = : 3 :
CILQ74 Muiti-Channe! 18 pin DIP Four Isgigllsd_lf:hanm!}e!s Tyee No. | Priee - opplicdn mulliplee o150, s | COMPONENTS SHOP: 12 BALDOCK
1488 £2-20 851 48A S : :
ALL G E%V.AT. SBA 852 32 6BA ﬁ %‘; STREET, WARE. HERTS.
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KITS FOR SOUND EFFECTS AND OTHER PROJECTS
sl PHONOSONICS e

MAIL ORDER SUPPLIERS OF QUALITY PRINTED
CIRCUIT BOARDS, KITS AND COMPONENTS TO

- A WORLD-WIDE MARKET. FUZZ UNIT |
GUITAR EFFECTS PEDAL (P.E. July 75) e
FAF .E. omponent sef (inci, 2
Modulates the attack, decay and filter characteristics of an 2 i
audlo signal not anly from avg_ultar but from any aurﬂ:ss'our:e VOICE OPERAT.ED FA.DER (P.E, Dec 13) ! PE' TUH!N? .,FO.RE,{F:E Nov. 75}
B Tt bl o {hat £an be further For sulomatically reducing music volume during “‘talk-over" P o584 5 quency-as tones. A
—parficulariy useful for Disco work or for home-mavie s:;%wg_} LED manitor clearly displays ail beat note adjustments, Ideg!

oo 3 > - by
Lr‘,“,.fﬂf{?;‘;ﬁ,{vﬂ‘,?é‘;d' ::.',‘;? Lsﬁe%?:f,!:g ‘;’;euﬂ‘ff;“;"e‘f’c‘ﬁﬂﬂﬁ Componant set (incl, FCE) for tuning acoustic or electronic musical instruments..
doces not du;;r]caie eEéc'ts ﬁ'pr;: the GultrrdOverﬁri\re UE%‘L PHJ\?IN’G UNIT (P.E. Sept. ’73) gg&:‘;:’;‘:g@?&ﬁ?ﬁg“g&;ﬁm 5}}:%
amponent sst with spacial foot operated swilches ‘88 A =imple buteffactive manually controlled unitfor introducing .
Alternative companent set with pansi swiiches £5-05 the phasing sound into live uryreum:dsd music. SYNTHESISER TUNING INDICATOR

Printed circuit board £1-42  Component set(incl. PCBY £3:20 (P.E July T7)
GUITAR FREQUENCY DOUBLER PHASING CCHNTROL UNIT (P.E. Oct. 74) A simpie 4-uctave frequency comparator for Uss with syn-
(P.E. Aug.T7) fhor ustg w{]thhlhsl sbovs Phasing Unitio au Ily coritrol i |; = Tan;i nt;-.errk ilnstrumentsl :gme the full versatility of
. i i I erdte g asing. & P.E. Tuning Fork is not required,
”‘c";’r’,f;;lﬁﬂﬁ?’;if;ﬁa"g:':% version of the clrcuit nub!l;:ggé Campungrlt et (incl, PCE) £4-74 Component and PCE (but sxcl. sw.) £1°45
TREMOLO UNIT DYNAMIC RANGE LIMITER (P.E. Apr. 77)

GUITAR OVERDRIVE UNIT (P.E. Aug. 76 ; e =l e :
Sophisticated, versatile Fuzz unit, including varlable and Based upon P.E, Sound Design circuit Autumalncallr controfs sound outputto within a preset feval,
Lia camirols afecting the fuzz guality whilst retaining Component set{incl, PCB} £2-94  Component set(incl. PCB) £3
tha atiack and decay and slso providing ﬂfyterlng. Dass not TREBLE BOOST UNIT (P.E. Apr. 78) CONSTANT DISPLAY FREQUENCY

duplicate the effecis from the Guitar Efacts Pedal and can  Glves a much shriller guality to sudio siﬁna!s'faﬁ through it. METER (P.E. Aug. 78)
2.

ba:usad with it and with other elecironic instruments. Tha depth of boost is manually adjustab tai Hhoa 1H:

Compaonent set using dual rotary pet £6:88 _ Componentset (incl. PCB) £2°51 ?,,:‘,‘{5?.3r;“fe"!"é‘é‘:;nﬁ?ﬁggn'gféﬁfﬂt&sﬁﬁ'}?ﬁf:f; :ufa 1:
Printed circult board £1-62 WAH-WAH UNIT (P.E. Apr. 78} display blanking.

GUITAR SUSTAIN (P.E. Oct. 77) The Wah-Wah effect produced by this unit can be controlled ~ Componant sel £24-05°

Malnteins the netural attack whilst sxtending note duration, manually or by the Intearai automatic controller, J Printad circuit board £3-03"
Component sst, PCB and foot swiiches £5:13 Camponant set {incl, PCEY £3-63 *This kit & PCB are at 8% VAT (all cthers are 1252)
Componant set, PC8 and panal switches £371 AUTOWAH UNIT (P.E. Mar. 7D MANY MORE KITS

WIND AND RAIN UNIT . Automatieally produces Wah-pedal and Swall-padal ds for Synthesisers, Rhyth t Electronic Planss

M U {fed unit for g the sboyve-named sach time a niew note is played. and othsr prajects, big, small, simpis or complax, are avail-

sounds, Componant set, PCB, special foot switches £7.87 able, plus & range of keyboards, separate components and
Companant sel {incl, PCB) £5°08 Component sat and PCE, with panel swiichas £4-83 accessories; Details inourlists,

COMPOMNENTS SETS Include all Fuller details of kits, PCBs and parts. are PHOTOCOPIES of texts for must of the PHOTOGRAPHS in this advertisement

y  resl 5, itors, ~semi- shown in ourlists, kits are availsble—prices in our lists. show two of our units containing some of

gonductars, pofentiomstars and grans- CIRCUIT AND LAYOUT DIAGRAMS LIST—Send stamped add d | tha P.E. projects bullt from our kits and

tarmers, Hardwars such as cases, sockats, are supplied free with all PCBs unlass with all UK. requests for free list glving PCBs. The cases were bullt by ourzelves

knobs, keyboards, ete, are not ded *as published". fullgr dataiis of PCBs, kits and -ather and sre not for sale, though a small

hulmosloftheeema!ba bought separately camgonents. g=jection of other cases |2 availabie.

IU@%D[SL‘QUNT VOUCHER (EEE) ADD: POST & HANDLING ADD 4213 VAT EXPORT ORDERS ARE WELCOME but io avold
TERMS: Goods in current adverts & lists UK, orders—Keyboarde add £2-00 each plus VAT. Other {or current rate If changed). delsy weadvise you to see our fist for postage rafes, All
over £59 goods valus (excl. PAP & VAT). goods: under £15 add 25p plus VAT, over £15 add 50p Must beadded to full totai of payments must be cash-with-order, in Starling by Intar-
Correctly: costad. C.W.0., UK. orders plus VAT, Recommended: optionel insurance mpminst ooods. Discount, post & natlonal Money Ordst or through -an English Bank. To
c\vfal_BThln!vou;hafr mug::cccmpany :;rgaé. E?sm mishag:‘s, add 50p for cover up to £50, £1-00 Tor %andling.t o ail U‘K.Eorder'a, obtaln list—Europe send 20p, oifer counfries. send 50p.
&lid untll end of month on covar of E.E. 00 cover, eic, pro-rata. o2 not apply to Exports.

? T i F PRICES ARE CORRECT AT TIME OF PRESS.

N.B.Eire,C.0,,B.F.P.O, and other countries are subject £Z0.E DELIVERY SUBJECT TO AVAILABILITY.

to highar export postage rates.
RMS: C.W.0., MAIL ORDER OR

PHONOSONICS - DEPT. EE94 - 22 HIGH STREET - SIDCUP - KENT DAI4 6EH | S3liscrion, v arointuient

Electronics.
ake a job of it....

Enrol in the BNR & E School and vou'll have an entertaining
and facinating hobby. Stick with it and the cpportunities
and the blg money await you, if qualified, in every field of
Electronics today. We offer the finest home siudy training
for all subjects in radio, television, etc., especially for the
CITY AND GUILDS EXAMS (Technicians’ Certificates); the
Grad, Brit, I.E.R. Exam; the RADIO AMATEUR'S LICENCE;
P.M.G. Certificates; the R.T.E.B, Servicing Certificates; etc. Become a
é\lso courses in Television: Transistors; Radar; Computers; &

ervo-mechanisms; Mathematics and Practical Transistor R d A :
Radio course with equipment. We have OVER 20 YEARS' a 10 mateur’
experience in teaching radio subjects and an unbroken s ] ; .
record of exam successes. We are theonly privately run Learn how to become a radic-amateur in
British home study College specialising in electronics contact with the whole world. We give

subjects only. Fullest details will be gladly sent without - . 5 :
any obligation. skilled preparation for the G.P.O. licence.

Brochure without obligation 1o:

British National Radio & Electronic School |
0. Box , Jersey . 'Channel Islands.

NAME I

ADDRESS EEjL4
- Block caps please

——————-—-—-—-———-—
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0ST car owners koow that it

is' very bad practice to Ieave
the choke control pulled out for
longer than necessary. Doing this
habitually has two bad effecis.
Firstly, and most immediately, the
fuel consumption rises alarmingly.
Secondly—in the longer term—
engine wear is greaily increased
due to the extra fuel delivered by
the carburettor washing the pro-
tective oil film from the cylinder
walls,

Short and long term interests
are protected by this project which
automatically signals the driver
when the choke control remains
out after the engine has reached a
predetermined temperature.

‘The project is suitable for both
positive and negative-earth

Everyday Electronics, April 1979

vehicles and requires very little
mechanical apiitude to fit it.
The circuit is provided with two

sensing devices. The first is a
microswiich at the choke conirol
which is in the main battery line
and switches on power to the cir-
cuit as soon as the choke conirol

is moved out a little. Secondly,

there is a thermistor which causes
the circuit to activaie and the
warning lamp to light when the
temperature of the engine reaches
a certain level providing, of

course, the choke control is out

(i.e. choke ig in use).

CIRCUIT

The circuit diagram of the
Choke Warning Device is shown in
Fig. 1 and uses an operational

amplifier (op-amp), ICi. The
cheapest type—the 741 —is speci-
fied. For those constructors who
have not used operational ampli-
fiers before, a much- simplified des-
cription is included. The opera-
tional amplifier, which is housed
in an 8-pin d.il. package, has two
inputs and one output as well as
positive and negative power supply
connections. The input to pin 2 is
called the “—" or “inverting” in-
pui whilst the input to pin 3 is
called the “+” or “non-inverting”
input. The output is at pin 6. If the
non-inverting input is at a higher
voltage than the inverting input,
the output will high, otherwise it
will be low. These wvoltages are
measured with respect to the earth
(negative) line.

CIRCUIT DESCRIPTION

In the circuit of Fig. 1 the
inverting input veltage is obtained
from the slider of the potentio-
meter VR1 which is connected be-
tween supply positive and nega-
tive. In this way anyv veltage
beiween zere and full battery
voltage' (mominally 12 volis) may
be supplied to pin 2.

The voltage to the non-inverting
input is derived from the potential
divided formed by the fixed resis-
tor Rl and the thermistor RTHI1
which has a negative temperature
coefficient of resistance. that is to
say, its resistance reduces as the
temperature of the device rises.
The thermistor will be remote
from the rest of the circuit where
it can sense the temperature of
the engine,

With VR1 correctly adjusted, the
output from the op-amp will be
high at and above a certain engine
temperature. This will only be indi-
cated on LP1, of course, if the
cheke control is not in use the cir-
cuit doss not receive power and
LPI is off. >

As the ouiput from the op-amp
is not sufficient to operate a fila-
ment panel light the rest of the
circuit is designed to do this. If
consists of twe transistors con-
nected as a Darlington pair. This
gives a very sharp response. When
the op-amp switches on, it turns on
TR1 which turns on TR2 and hence
the indicator. When the engine
reaches a certain temperature,
then, the indicator lamp will
switch on sharply. Tt will be noted
that the variations in wveltage
which always oecur in car batiery
systems are of no conmsegquence.
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Preset VR2 is provided to match
the output from the op-amp to the
Darlington pair. This will be set to
give the correct operation since
there are variations in transistors
even of the same type.

The panel light will be chosen
io blend with the rest of the equip-
ment on the dashboard and can be
a 12 volt type rated at up to 3
watts. It may be mounted any-
where to give a neat appearance
although a conspicuous position is
needed. The author used a panel
indicator of the throw-away type.
These are particolarly small and
neat but the bulb cannot be re-
placed.

The author drilled a very small
hole in the position illustrated in
Fig. 2. An ordinary lever arm
microswitch was then modified by
bending the arm very genily then
filing the end to a needle.

A suifable bracket was made out
of aluminium to support the switch
behind the dashboard in such a
way that the filed end protruded
through the hole a short distance.
The switch was so positioned that
the choke control knob just
switched it off when it was pushed
fully in. This may not be possible
with some cars.

In more difficult cases the rotary
type of microswitch which is

Fig. 1. Complete circuit diagram of the Choke Warning Device.
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MICROSWITC

The microswitch at the choke
conirol presents the greater prob-
lem and the constructor is strongly
advised to check his particular car
to make sure that it is possible to
fit it before building the actual
circuit.

Although certain models and
light vans have a lever-operated
choke control which lends well to
direct operation of a microswitch,
most cars have a knob which is
pulled out from the dashboard.
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operated by a piece of wire may
be comsidered. The controlling
wire may be bent into a variety
of shapes so that the switch may
be sited conveniently. In this case
care must be taken in choosing
suitable wire.

In all this work ene thing must
be borne in mind. The action of the
microswitch must on no account
interfere with the operation of the
choke control. The conirel knob
must be able to return to its “off”
position without obstruction. Ounly
when the constructor is certain that
the job can be done should he
continue.

As stated previously, the miecro-
switch will switch off when the
lever is held in. This means that
normally open contacts will be
used. The correct contacts may be
found by checking with a simple
battery and bulb circuit but there
is offen a diagram of the contact

TO BATTERY
e VA TO TERMINAL
ELISE STRIF 3

.51 ]
MICROSWITCH

MICROSWITER LEVER
FILED TG-A NEEDLE

Fig. 2. One method of mounting the micro-
switch.

arrangements on the body of the
switch itself.

THERMISTOR

The thermistor is a very delicate
component and must be adequately
protected. At the same time it
must efficently pick up engine
heat. When considering any other
method than that suggested it
must be remembered that cool air
flows freely in the engine com-
partment so unless the thermal
contact is efficient the device will
give all sorts of false resulis de-
pending on the speed of the car.
Thin alumininm was used to make
the holder for RTHI as illusirated
in' Fig. 3. For the protoiype the
aluminium from an ¢ld “Anadin”
tin was used. Any other thin alu-
minium container may be cut up te
serve the same purpose.

The channel for the thermistor
was made wusing a nail—the alu-
minium being sgueezed around it
using pliers. This nail should be
slightly larger than the diameter
of the thermistor so that this may
be secured deeply in the channel
using quick sefting epoxy resin
adhesive or similar.

The delicate leads from the
thermistor should be sleeved with
short lengths of plastic insulation.

2 WAY TERMINAL BLOCK

LEADSTO
N

THERMISTOR
EMBEDDED
IN EPOXY
RESIN

ALUMINIUM BENE

OVER H) SECURE FLAT SURFACE

Fig. 3. A small holder is constructed as
shown to accommodate the thermistor.
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Neither lead must be in contact
with the aluminium. The Ieads
should then be brought to a small
two-way connector block stuck to
the top of the aluminium using the
same adhesive.

All materials must be capable
of withstanding boiling water
temperature at least. The complete
assembly should then be attached,
again using epoxy resin adhesive,
to a suitable metal part of the car
engine. It should be kept well clear
of the exhaust system and any
moving parts.

The author found that the best
position was horizontal as no sup-
port was needed as the adhesive
hardened. It is best to spend some
time finding the most suitable
place by running the car for a
short while then, with the engine
switched off, feeling for a good fiat
surface which is warm fo the
touch.

Before attaching the thermistor
assembly make sure that all iraces
of oil and dirt have been removed
—detergent may be used—to en-
sure good adhesion. It was found
that the clip could be subsequently
lifted with one’s finger nail, so the
device is easy to replace at any
time.

CONSTRUCTION

Construction of the circuit panel
itself is very straightforward and
non-critical. The suggested layout
is shown in Fig. 4 and is based on

0-1 inch pitch stripboard 25 holes
by 15 strips. The copper strip must

be broken in the places indicated
using either a special stripboard
tool, a small twist drill or a pen-
knife. Although an ic. holder is
recommended for the op-amp it is
possible to solder it direct to the
circuit board. This saves a little
money but is hardly worthwhile as
the ic. could easily be damaged
by excessive heat from the solder-
ing iron.

Be careful to insert the op-amp
the correct way round in the
holder. Soldering the components
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Fig, 4. Stripboard fayout, also showing the breaks to be made and
other wiring.

COMPONENTS S22

MM-W»;\;U

R
[ il
S

o Resistors
z RI  470kQ
' R2 100k ©

Both 2 watt carbon +10%

See
Potentiometers 1 5
VR1 TM €2 miniature preset al
VR2 100k & miniature preset '
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Semiconductors
TR1,2  ZTX300 silicon npn (2 off) i
1C1 141 operational amplifier (8 pin d.i.l.) i
Miscellaneous .
RTH1 GL16 or similar bead type thermistor o
approximately 1 megohm at 20°C o
LPi 12 volis up to 3 watts -
S lever-operated microswitch. with one -
normally open contact £
Stripboard: 0+1 inch matrix 15 strips x 25 holes; =

8-pin d.i.l. socket to suit IC1; 5A terminal block
8-way; strandard connecting wire.

R

i

ai

S R S R e
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must be carried out with great
care especially to avoid “bridging”
between copper strips. Use a heat-
shunt on the leads of TR1 and TR2
when soldering in position. The
whole circuit should then be care-
fully checked. To begin with, both
VR1 and VR2 should be set at
approximately mid-position. The
external connections—ie. ther-
mistor leads, microswitch and
panel light connections are
brought out to a small strip of
terminal bilock. The ecircuit may
then be mounted in a small plastic
box. All external wiring to the
terminal block must be done with
stranded wire as single wire soon
fails under vibration.

NEGATIVE EARTH

If the car is negative earth ie.
the car's battery negative terminal
is connecied directly to the ear
body then the negative connection
for the circuit is also earthed by
taking the lead to a small eyelet
and securing it fo a seli-tapping
screw attached to a mearby metal
body part.

The positive connection will then
be taken to the microswitch and

‘the other micraswitch terminal

taken to the battery positive: This
must not be a direct connection
but to a fuse which is enly ‘live’
when the ignition is switched on.
There are usually spare outlets
from the fuse made with spade
type conneciors readily available
from a motor accessory shop.

It is impertant to make the con-
nectipn to the correct side of the
fuse. If it is taken to the live side
of the fuse (direct to the battery)
then, although the circuit will
work, the fuse will be ineffective
and this could be dangerous in the
event of a short circuit. If in doubt
a simple check may be made with
a 12 volt bulb.

With the fuse removed and one
side of the bulb earthed the live
side of the fuse may be found. The
connection should then be made
to the other side of the fuse which
is then replaced. During this check
the ignition should be switched on.

POSITIVE EARTH

If the car is of the positive earth
type then the procedure is slightly
different. In this case, the positive
lead from the circuit panel is
earthed and the negative lead
taken to the microswitch and then
to the fuse. The connections are
made in exactly the same way.

Make sure that the wires leading
from the thermistor unit into the
car are protected by a rubber
grommet as they pass through the
chassis. In many cases space in an
existing grommei can be found
which saves a lot of time.

SETTING UP

The unit is checked and set up
in the following way. With the ig-
nition switched on and the choke
pulled out a little (but with the

engine not running), VRl should
be adjusied one way and then the
other. The panel light should come
on and go off; VR2 should be
adjusted if necessary to give the
best effect. When the choke con-
trol is pushed in the lamp should
go off.

it should be noted that the
choke control should nmot be used
excessively during checking as it
could lead to difficult starting next
time. Preset VR1 should then be
left so that the light is just off. The
engine should then be started and
allowed to run a little. The light
should come on as the engine
warms up (the choke has to be out,
of course). A test drive with an
assistant will be needed to set VR1
correctly and over the next day or
two further adjustment may be
needed. The light should come on
when the engine will run comfort-
ably without choke.

It is important o regard this as
a device fo act as a reminder
should the choke be left out. If is
not intended as a device to signal
the driver when to put the choke
in. The choke should be used pro-
gressively in the wusual way. It
should be pushed completely in as
soon as possible—the driver should
not wait for the light to come on.

Some high-quality cars are al-
ready fitted with a choke warning
light as standard equipment. You
can now put your car into the
same category—cheaply! H

By Dave Barrigto "

Component Cataiogue

it was only recently that we had
cause 1o pass the comment on a
catalogue received, ". . . and feel it
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does not do justice to the service this
company provides’, We are happy to
report that the complete opposite is
irue of the laiest compenents cata-
fogue received from Walford Elec-
ronics.

In keeping with the quality of service
this company provides, it would seem
that no expense has been spared in
the production of their very first com-
ponents catalegue. Using top quality
paper, the pages of the catalogue ars
clearly laid out with a large main
heading and page number at the top.

Most pages are sub-divided info
varicus types under the main heading
and contain details of the products,
including prices. Also included on
most pages is a photograph or illus-
tration of the listed componenis.

The 13 page transistor section is
very good and lists the main par-
ameters and case outlines of over 600
devices. The pages covering inte-
grated circuits lists the type number
and function, but do not give pinning
details. Apart from components, com-
plete construction kits, audio equip-
ment and test gear are also listed.

It's refreshing to see that Watiord
have devoted itwo pages, one in the
form of a specimen order, on how to
order componenis. At 50p (plus 25p
post and packing) the cost of the 92
page Watford Electronics Compo-
nents Catalogue is*money well spent.

CONSTRUCTIONAL PROJECTS

The components for this month's con-
structional projects are listed in most of
our advertisers’ catalogues. Provided
readers have faken our advice over the
past months -and stocked up on new
editions, as they became available, there
should be no component buying problems:

However, regarding the Shaver Inverter
this calls for some Ferranii transisiors
which may prove troublesome to |ocate.
A complete kit of parts can be cbtained
from Davian Electronics, 13 Deepdale
Avenue, Royten, Oldham ©OL2 6XD.
Price £10:80, including p & p.

POWER SUPPLY

it would appear from correspondence
received that some readers are experienc-
ing difficully in obtaining the CA3085
specified in the Genegral Purpcse Power
Supply puplished in our February issue.

The LMB05H from Watford Elecironics
is a direct pin-for-pin replacement.
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From Science of Cambridge: the new MK 14.
Simplest,most advanced,most flexible

8-digit, 7-segment.

4.43 MHz crystal

PROM-512 bytas
RAM-256 bytes

ExtraRAM
{optional)

LED display

MK Hincluding
optional RAML/O
and ExtraRAM.

The MK 14 is a complete microcomputer with a
kevboard, 2 display, 8 x 512-byte pre-
programmed PROMs, and a 256-byte RAM
programmable through the kevboard.

Assuch the MK 14 can handle dozens of
user-written programs through the hexadecimal
kevboard.

Yetin kit form, the MK 14 costs only £39.95
(+£3.20 VAT, and p&p).

More memory —and peripherals!

Optional extras include:

1. Extra RAM 256 bytes.

2. 16-line RAM I/D device (allowed for on the
PCR) giving further 128 bytes of RAM.

3. Low-cost cassette interface module~which
MEaNS ¥ou can use ordinary tape casseties/
recorder for storage of data and programs.

4, Revised monitor, to ger the most from the
cassette interface module. It consists of 2
repiacement PROMS; pre-programmed with
sub-routinesfor the interface, offset
calculations and single step, and single-
‘operation data entry.

5. PROM programmer and blank PROMs to set
up your own pre-programmed dedicated
applications.

All are available now to owners of MK 14,

A valuable tool—and a training aid

Asacomputer, ithandles operations of all
types—from complex games to digital alarm
clock functioning, from basic mathsto a pulse
delay ehiain. Programs are in the Manual,
together with instrictions forcreating your own
genuinely valuable programs And, of course,
its asuperb education and traming aid —
providing an idealinwoduction to computer
technalogy. [

Everyday Elecironics, April 1979

Edge connector for
~external keyboard with
upto 32 keys

SPECIFICATIONS

®Hexadecimal keyboard ® 8-digit, 7-segment
LED display® 8 x 512 PROM, containing
monitor programand interface instructions
8256 bytes of RAM @ 4 MHz crystal e 5V
regulator® Single 8 V power supply ® Space
available forextra 256-bytre RAM and 16 port
I/O® Edge connector access toall data lines
and 1/O ports

Free Manual

Every MK 14 kitincludes a Manual which deals
with procedures from soldering techniquesto
interfacing with complex external equipment.
Irincludes 20 sample programsincluding math
routines (square root, etc), digital alarm clock,
single-step, music box, mastermind and moon
tanding games, self-replication, general
pUIpOse Sequencing, etc,

To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB218N,
Piease send me the following, plus details of other peripherals:

[[]MK 14 Standard Microcomputer Kit @ £43.55 (inc40p p&p.)

[ Extra RAM @ £3.88 (inc p&p.)
CIrRAMI/Odevice® £8.42 (e pép.)
I 1enclose cheque/money order/PO for £

I Name
I Address{please pnnt}

l EE4 Allow 21 days for delivery.

microcomputer =in kit form.

Power rails and
Inputfoutput edge connecton

’— 5V regulator
s
e

RAM I{O device
(optional)

512 bytes
RAM-256 bytes

xtra RAM
{opticnal)

Display and keyboard CPU
Interface circuitry.

Designed for fast, easy assembly

The MK 14 can be assembled by anyonewith 2
fine-tip soldering ironand a few hours'spare
time, using the iilustrated step-by-step
instructions provided.

How to get your MK 14

Getting your MK 14 kitis easy. Just fill in the
coupon below, and postit to us today. with a
chegue or PO made payable to Science of
Cambridge. And, of course, it comes to you with
acomprehensive guarantes. If for anv reason,
you're not completely satisfied with vour MK 14,
return it tous within 14 days fora full cash
refund.

Science of Cambridge Lid,
6 Kings Parade, Cambrridge, Cambs,, CB2 ISN,
Telephone: Cambridge (0223) 311488

(indicate total amount.)

Science of
Cambridge

— — — S ———p—

|
EEEE G R e . e
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EE2020 BY E. A RULE

TUNER AMPLIFIER

PART 5

A iy

HI-H SERIES

i,

T k-

WE have nmow arrived at what is
likely to be the most interest-
ing and -absorbing stage in the con-
struction of the 2020: the final
assembly of parts and wiring up. The
latter is a comparatively large task
calling for close attention and care
throughout, but this work is readily
divided into logical stages and can be
carried out ever a number of sessions,
as convenient to the individual
constructor.

First read through the whole of this
article and study the diagrams. When
commencing work, have before you
Parts 1, 2, 3 and 4. The circuit
diagrams Fig. 1.2a and Fig. 1.2b in par-
ticular should be at hand for cross-
reference throughout the wiring-up
cperation.

FINAL ASSEMBLY

Rear Panel

The rear panel should be fitted to
the base plate (as per-Part 4). Now
assemble the rear panel components
as shown in Fig. 5.3.

See Fig. 5.1 for details of pre-
forming the power ftransistor leads
and assembly of associated items.
Correct positioning of the mica washer
is most important.

The aerial coaxial socket, the four
power ftransisiors, the itwo fuse

holders, the solder tag and the resistor
R104 are secured with 6BA 1; inch
screws and nuts. All other components
have their own locking nuts.

Fit a grommet to the mains lead
hole.

Main Base Plate

Secure the mains transformer.
Secure the three elecirolytic capaci-
tors C558a, b and G538 (as shown in
Fig. 5.3) in their clips with 6BA 1
inch screws and nuts. Fit the R. F.
Unit with 4BA 33 inch screws and nuts.

Front Panel

It will be more convenient if the
front panel is removed from the base
plate for the following operation.

Fit the three le.ds to the front
panel, having first fitted the correct
bushes in each hole, Fig. 5.2a.

Solder two thin leads (about 6
inches in length) to each of the three
le.d.s, D1, D2 and D3. Now refit the
front panel (with the scale panel
assembly mounted) to the base plate
(five 8BA C/SK screws and nuts).
Bring the six lLe.d. leads up and hook
temporarily over the tuning drum
bracket to clear the area for Board A.

NOTE. The mains switch and the
phones jack should NOT be fitted at
this stage.

Circuit Boards

Fit the five p.cbs on to the base
plate, Fig. 5.3. Locate boards over
mounting pillars and push down onto
seat of pillars. (If it is ever necessary
to remove a board, pinch in the-
sprung legs to allow the board to be
withdrawn from the pillars.)

INTER-UNIT WIRING

Providing that the specified com-
ponents have been mused and the
wiring diagrams are studied carefully,
no difficulty should be encouniered
with the final wiring. Position the
wires as shown in the photographs,
since the wiring diagrams have been
drawn for clarity of conmections and
do not show the actwal physical
routing or layout of the wires and
cables. The position of the wires is not
critical and if in doubt take the
shortest route around the p.c.b.s. Do
not drape wires across the p.cbs
except where there is no alternative.

Longer “runs” such as wires from
the front pamel to the rear panel
should dressed closely against the
flanges of the base plate, along the
cide and near edges.

Use plastic covered tinned siranded
copper wire T/0-2mm for all wiring,
except where otherwise stated.

INSULATING WASHER

BBA SCREW FLAT WASHER

i
1

7

\ 7

3 s
! 7
/

rf

]

%

s

REAR/.

PANEL

MICA WASHER

TRAMSISTOR LEADS
=P EENT AS SHOWN AND
SURPLUS LENGTH CUT OFF

Fig. 5.1. Power transisiors: pre-
foerming leads and assembiy ontc
rear panel.

FRONT PANEL
(Rearside) oo/ \ anope
(k) (a)

DZIRED]

DI{GREEN)

Fig. 5.2, Front pane! compungnts wiring details: (a) Le.d. funing indicators
(b) phones jack socket (c) mains on/off switch.

Ve X1x3

(a) (b)

—

/Fﬁom PANEL\J-

(c)
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WIRING SCHEDULE

STAGE 1—BOARD A

First complete the on-board wiring,
that is TA3, TAT and the three
l.ed.s, D1, D2 and D3, The leads
already attached to D2 and D3
should be shortened io about
two inches, which will be adeguate
ta reach TA12 and TA16.

Care is required when making

 connections to TA12, TA14 and
T A16 which are immediately under
the tuning drum,

Proceed with remainder of Ter-
minal Pins in numerical order as
givenin table.

NOTE: Tuning meter/pushbutton
wiring is dealt with later under
Stage 11.

See Figs. 5.2a, 5.3, 5.4, 5.5.

 Terminal

Pin Wire fo
TA R.F. Unit{8)
TA2 R.E. Unit(6) (screen)
143 TAT
TA4 S2a
TAb R.E Unit(3)
TAB S2a
TAT (i) R.E. Unit(4)

(i) TA3

(iii) D1
TA8 not used
TAS not ussd
TA1D S13a (Board B)
TAN S13b (Board B)
TA12 B2, B3
TA13 D1
TA4 R.E. Unii{b)
TA1S VR3
TA16 D2 and D3
TAIT VH3
TA18 S2b
P.B. Swifches (topside)
S2a ME1(a) 1
S2b ME1(b) +Stage 11
S3 VR3 (slider) )

cables to TCtaand TC1b should be
left until Stage 10,

See Figs 5.3, 5.4

Terminal
?r‘g gflr';e to

la 2
TC1b 512b} Stage 10
TC2 not used
TC32 (/) R.F. Unit)

(i) TE9

TCéa SKda
TCdb SK4b
TCh SK4a, b (earth)

STAGE 5—BOARD D

T Vi STAGE 6—BOARD E

TB5b VEHb . . -

TB6a \R11a slider All- connections (except pair to
- TB6b VR11b slider ME1) to be made with 16/0-2 mm

TR7a VR11a wire. For MET use 7/0-2mm. or

TB7b YR11b thinner wire.

TBéa VR12a ME1 connections should be leit

TB8b VR12b until Stage 1.

TB%a VR12a slider ther side of C65 is connected to

TBgb VR12b slider base plate by solder tag,

TB10a VR12a See Figs. 5.3, 5.4,

TB10b VRi2b Feontat

P.B. Switches (Topside) Pin Wire o

Switch Wire to TE1 R104

59 no connection TE2 Ch8~-ve

S13a TA10 (Board A) TE3 C58+ve

S13b TA11 (Board A) TEA Ch8lve

Siza TCla 1 TE5 (i) TB2

Si2b TC1b L (i) C68

S Stage 10 TEB T1(20V)

g1g TE7 EE(O[\;;}

1 TES 1c
s15 no connéection TES - (i) ME1(d) }Siﬁge 1"
S14 no connection (ii) TC3
TE10 R104

STAGE 4—BOARD C TEH not used

NOTE: Connection of screened- STAGET7—

MAINS TRANSFORMER

Use 16/0-2mm wire.
See Figs. 5.2¢, 5.3,

STAGE 2—R.F. UNIT

See Fig. 5.3.

Pin Wire to
1 Aerial socket SKI1

2 Aerial socket SK1 pEoaxal
(screen) 0 cable
3 TAB
4 (T A7
(i) TC3

5 (i) TA14
3 (H)C1+ve
) (:)TAQ (screen)

2 prinkea (BL253

STAGE 3—BOARD B

NOTE: Screened wiring to push-
butten switches S10, S$11, $12,
and S16 is dealt with later, under
Stage 10. Likewise, screened cables
to VR13 and VR14.

See Figs. 5.3, 5.4.

Terminal
Pin Wire to
TB1 not used
B2 TES
R

3 <
TB4 VRM} Stage 10

Everyday Electronics, April 1979

All connections to be made with
16/0-2mm  Wire.
NOTE: Connsction of screened
cables to TD1a and TD1b should
be left to Stage 10.

See Figs. 5.3, 5.4.

Terminal

Pin Wge to |

TDia VR14a slider
TDib VR1db slider} Stage 10
TD2 COMMonN SCreens
TD3 Ch8—ve

TD4a TR20a, base
TD4b TR20b, base
TD5a TR2Ca collector
TDsb TR20b, collector
TDéa TR20a, emitter
TD6b TR20b, emitter
TD7a TR22a, base
TDTb TR22b, base
TD8a TR22a, collector
TD8b TR22b, collector
TD%a TR2%a, emitter
TD8b TR22b, emitter
TD10a FS2

TD10b FS3

TO11 Ch8—ve

TD12a CBha+ve

TD12h Chbh+ve

TD13a Chba—ve
TD13b CEbb—ve

Primary Wire to

1 STk

g} linked

4 FS1

SCREEN  Earth terminal

Secondary  Wire o

0 TE7

g%,v} linked

20V TE6
STAGE 8—FRONT PANEL
COMPONENTS

First fit SK9 to the front panel, and
wire up. Then fit S$17 and wire up.
Feed mains cable through grommet
in rear panel. Connect earth lead
to Earth Terminal tag.

Use 16/0-2mm wire for S17 connec-

tions:
See Figs. 5.2, 5.3.
Wire to
SKBa X4
b Chba-ve
g X2
d Ca6b-ve
= X1, X3
Si7a Mains Cable "L
Si7a 51
St7b Mains Cable “N™
S17b T1(1)
STAGE 9—REAR PANEL
COMPONENTS

Other side of C64 is copnected fo
base plate by soider tag.

Use 16/0-2mm wire for all connec-
tions.

See Figs. 5.3, 5.4

Component Wire to
FS2 TD10a
FS3 TD10b _
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s T :

)

‘éé}&ﬁ-i} }{-.- R

8 (BT 3))

1 I
G | o |
,ﬂli@ o "

e

TAZ

¢ -q_:_ -_ y
Skah
#VR1

4

k.
1
§
¢

Hersa=anas

T
S U e o e E o L
I

Al el

70125 —

e E

i BOARD B

TES

T

=
BOARD E (T 4
o | E
A1k {IRLITH
TE3. 4 =
i / F523 S
TE4 YRIlb
QFjBLACK el S TED 185h
X1 | 5 B85 m o
Skofe) : 785a ]
: 2 T86a i o
|
S 157,
SK3(c) i
. rEM
i

EARTH TERMINAL

*SEE FIG.5.2 FOR
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s T e LN l@ﬂfuwm = 7 [ FS23 (com.) Co8+ve
e R ;'C3I RE UNIT (8] TR22a (bass) TD7a
::: & 1 (collector) TD8a
Blg ' ' TR20& Egmi&)a ? 1
o 2 ase D4a
Sitda e mm@g,% (collector) TD&a
- @Tcs EOT ]5?20 o (emitter) TD6a
siea b F ® i @ Call i TR20b (base) TD4b
e 2y A (collector) TD5b
: TAS TAd i (emitter) TD6b
Gt i ieRs TR22b (base) TD7b
: yRi=l® (collector) TD8b
B T o 4 (emitter) TDeb
i o 02,03 X4 (Red) SKg(a)
& X2 (Red) SK9(c)
W o X12 (Black) (i)SKs(e)
\% D03 (i) Cse-ve
{iif)C64
TR2221 3 SKéa TC4a
SKéb TC4b
SKd4a, b (sarth) TCE
) ) L R104 {5}£$E§+ve
. L @TAB(NOT USED) - TE10
C58-ve i FSi (i)S17a
- . {:f{)ﬂf_d-)
TR205 Earth terminal (;)M?;lns -
cable "E"
Skt i I {ii)TI{screen)
TR22b4 }
STAGE 10—SCREENED
CABLES

Use coaxial cable for SK1.

For all other connsctions wuse

lightweight screened cable.

Note the correct termination for

each cable. Screening must be
- earthed ONLY where indicated in
| the diagrams.

18y i
_:I_rg USED) Soe Flgs. 5.3, 5.4, 5.8.
il BOARDB | c;; Input/Output Sockets
TB2. te) : ocket Name Wire to
SK1 Aerial R.F. Unit

: 1) inner
A R () screen
i- ¢ BOARDE SK2a  Aux.1 310a

Al ' SK2b  Aux. 1 S10b
i i ux, 2 1
Hied 2 % i SK5a Tape Qut  VR13
ruwo'rusem 5 e gﬁgb ;ape Put \S!'i:gs
8 .: & ape in a
el SKeb  Tape In S16b
o 5 20V 'I 4 " ’ 1 5K7& Amp. Out 5155.
=gl R (L d SKsb Amp.In  VRidb

'I-gsu il R (b) Complete all remaining screened

cable connections, see siages
3,4 and 5. Add links to SK7—8.

Fig. 5.4. Circuit boards in position:
showing all external connections
via terminal pins. Pushbutton

VRIag
switches omitted from Boards A .':r_az

VRI2 .
VRIZ

STAGE 11—TUNING METER
AND POTENTIOMETER

and B—see Fig. 5.5 for full details. @ : E
' —TB3a_TEAIBI0 See Fig. 5.3, 5.4, 55.
MET Wire to
tES a S2a
. o} 52b
c TES8
d TEQ
VR3
Fig, 5.3. (Left) Main assembly: chassis-mounted components with wiring details, For Slider S3b
circuit boards see Fig. 5.4. Observe carefully the screen arrangements for each individual TA15
cablei on some, no connection is made to the screen at this end. TATT
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This kind of connecting wire is avail-
able in a variety of colours, and it is
recommended that several colours be
used to help identification of wiring
both during the initial wiring-up and
also in the event of any subsequent
trouble-shooting or maintenance work.

SCREENED LEADS

Fit the screened leads last but do
observe the earthing arrangements:
not all secreened leads haye their
braiding connected to earth at both
ends: this is deliberate and is to avoid
hum loops. Use 7/0Imm (single core)
p.v.c. insnlated lighiweight screened
cable.

Tick off each wire on the diagrams
as you Progress.

Twist and tin the ends of flexible
wires to avoid “whiskers" which could
cause sherts to adjacent pins etc.

Plastic cable ties can be used with
advantage to secure groups of leads or
cables. In particular, five or six ties
should be used to bind together the
input/output screened cables which
run diagonally across the chassis.

Note that the tuning meter is fitted
and wired last of all. This is because
some connections have to be made to
the switches underneath the meter.
When fitting the meter it should be

held in place by double-sided Sellotape
at each end, between the meter and
the scale pan. :

WIRING SCHEDULE

With a project of the size of the
2020 Tuner Amplifier where the work
will extend over a number of
“sessions” it is sensible to adopt a
planned procedure for carrying out
the wiring. The following sequence of
gperations is recommended. Each
item should be ticked off on the list
{and on the diagrams) immediately it
has been completed.

Stage 1 Beard A

Stage 2 R.F. Unit

Stage 3 Board B

Stage 4 Board C

Stage S5 Board D

Stage © BoardE

Stage 7 Mains Transformer
Stage 8 Front Panel Components
Stage 9 Rear Panel Components

Stage 10 Input/Output Connections
Stage 11 Tuning Meter
Some operations will have already
been completed, during earlier stages
—but this comprehensive listing pro-
vides a useful double check.
To be continued

Fig. 5.5. Pushbution switches:
wiring details. Observe care-
fully the screen arrangements for
each individual cable. The
screening on cables associated
with S16 is NOT connected at
‘this end.

6e‘b°ard
Build
Your Circuits

Just Once

. 5
VE
ln Mlnmes"' ECPANSI%'LIF)%[ER MULTICONTACT

It's crazy o build, unblild, construcrand destruct your circdits on expensive
“'Bregdboards’’, Mow very economically on WONDERBOARD, vou plug your
components into one side of the board, the wires into the otier, and you
install the finished circuit in your equipment. They're like PC boards, but

na saldering (which is enemy Mo. 1 of prototypes). Change any wire or
component any tirme withou: disturbing others: Up 1o six Jnterconnecting
wires and one component lesd into one multicontact. WONDERBOARDS
accept all IC’s from 4 {0 60 pins and discrete components 100,

Beliable? They conform to applicable sections of USA Mifitary Standard
MIL-A-45 146 and are used by the US Navy. You can’t ask for better.
WONDERBOARDS the universal board for squivalents of single-sided,
double-sided, plated-thro” hole, and mu]tilavér printed circuis

“Small Wondear” “Big Wonder™
12 IC'BIL=14 capacity 481G DIL—14 capacizy
[Eguiv. No. tie-points 1302) [Eguiiv, No. tie-points 5208}

£2.30 £11.20

All prices include VAT and P&P. Send cheque or postal order 10—
CHARCROFT ELECTRONICS LIMITED

Chararaft House, Sturmer, Hevarhill, Suffolk CBS TXR
Telzphone: Havarhill (0840 5700 Teiec B17574
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 QUARTZ LCD
ALARM 7 Function

Hours, mins., secs.,
day, date, alpha day,
back-light, aute
calendar,

Adjustable stainless
steel bracelet.

Only 8mm thick.

£19.65

& M5

Constznr LCD display af
hoirs and minutes, plus
optlonal saconds or
data displey, plus day
of the weak and am/pm
Indicathon

Perpptual calendar, dlay,
date, monath end year,
24 hour alsrm with on/
off indication,

1/10 second chrano-
graph measuring riat,
lag #nd first and econd
olaes times.

Dissi time zona facility
night light,

Cialy 8mm thick,

| £27.65

[QUARTZ LCD Alarm
Chronograph with Dual

Time Zone Facility

M6

4 8 - 2\ g "‘1

QUARTZ LCD QUARTZ LCD QUARTZ LCD QUARTZ LCD

5 Function 7 Function 11 Function' sum curon ALARM 6 Function

Hours, mins., secs,, Hours, mins., secs., 8 diait, 1% furictions, : Hours, mins:, secs., o

month, date, aute month, d;le_ :5:; :;zrsé si:&;.x:;,, day, morith, date, back- :

calendar, back-light, calendar, back- 1/100%h, 1/10th, ses,, light, 24 hour :

quality metal light, seconds 10X secs., min. ALARM. =

bracelet. STOP WATCH. gglc‘i-ji';atlagur&odas. Adjustable stainless [

calengar. énly Bmm stes) bracel“'.
£6.65 £9.65 thick, Only. Imm thiick.
? Stainless steel bracalat

Guaranteed same and back,

day despatch. S;:f:!a::::&_‘s?me Adjustable bracelst, £16.65

Very slim, only Very slim, only Metac Prica .

Bmm thick. Bmm thick. £12.65 ' thousands sold!

| Guarantesd same day daspatch, M3 M4
e
~

[(QUARTZ LCD Alarm
Chrono with front alarm

Dual time.

Ten function, 8 digit.
Hours, mins., secs.,
date, day of wesk,
stopwatch, split tims,
alarm, second watch
(duzl time), back-
light.

£29.65

il

.

g (QUARTZ LCD

& M8

Alarm Chrono

Ten function, B digit.
Hours, mins,, secs.,
date, day of weaek,
stopwatch, split time,
alarm, second watch
{dual time), back-
light.

FRONT BUTTON
OPERATION.

£29.65

[ SOLAR QUARTZ LCD |
Chronograph

6 digit; 11 function.
Hours, mins,, secs.
1/100, 1/10 secs.,
mins:

Split and lap
modules.

Auto calendar and
back light,
Powered from solar
panel with battery
back-up.

£15.95

LCD, hours, mins,
secs., day of week,
month; day and date,
24 hour Alerm, 12
hour chronograph,
1/10th secs., and

fap time, Back light;
stainless steel,
HARDLEX glass,
List Price £130.00

METAC PRICE

£105.00

N

[ SEIKO Alarm Chrono |

M10

[ SEIKO Chronograph

LED, hours, mins.,
secs., day of week,
manth, day, date,
12 hour chrone-
graph, 1/10th secs..
and lap-time.

Back light, stainless
steel water resistant,
HABDLEX glass:

List Price £85.00
METAC PRICE

£68.00
\ M11

(SOLAR QUARTZ LCD |

5 Function
Genuine Salar

Solar panel with
battery back-up.
Back light and auto
calendar.

Hours, mins., secs.,
day, date,

Quality metal
bracelat,

£9.95

Guaranteed same
day despatch.

T
o

HANIMEX
Electronic
LED Alarm Clock

Feanresand Specification:

[ QUARTZ LCD

5 function.

Haours, mins., secs.,
day, date and back
light and auto
celendar.

Elegant metal
bracelet in silver or
gold.

‘State preference.

£15.95

Guaranteed same day
despatch.

Ladies Slim Bracelet

-

(QUARTZ LCD
Ladies 5 Funection

Only 25 x 20mm and {_\

Bmm thick.

5 function. Hours,
mins., secs., day, date
and back light-and
auto calendar.
Elegant metal
bracelat in silver or
gold.

State preference.

£9.95

Guaranteed same day

[ DIGITAL

Hour/minte dizpiay, ILatge inﬁ_qisplqt with 1 M14 L_desﬂatch. alarm cancel.
pom.cand alarm on indicator. Hours alarm wirl | S
on/off control, Display fiashing tor pawer loes ~ B :e.am;ru_ i ?Ef"m:‘m' LED disp! ith
Indication. Repeatable d-minuie sriooze. Display - ourfminute display. Large splay with
bright/dim modes control. Size: 515" x 3,937 x HOW TO ORDER POt 5‘9"[!‘ ot "?‘*“?”‘U': 2‘1‘““““ stacm with
236" {131mm x 11mm x 60mm}. Payment can be made by sending cheque, postal order, Barclay, Access.or Amarican Exprass card f:;"g":: s g':&a‘é_;:"ﬁmfg:::;f
Weighs: 1,43 Ibs 085 kgl numbers. Write your name, address and the order details clearly, enclose 30p for past snd packing m"c:br@tm:s Wﬂf,al Wik SEarims cariel
ar the amount stated, We do not wait to clear your chegue before sending the goods so this will S =
EB_GE niot delay delivery. All products carry 1 year gusrantese and full money back 10 day reassurance,
Battery fitting service iz available &t our shops. Al prices includs VAT, £1 0-95
Guaranteed ssme
day despateh, Trade enquiries: Send for a complete list.of trade prices — minimum ordar valuz £100.
Telephone Orders: Credit card Gustomers can telsphone orders direct 1o Daventry or Edgware Rd.,
24 hour phone service at both shops: 01:723 4753 03272-78545.
CALLERSWELCOME
Shops open 9.30 - 6.00.
M13 Ps oD N M16

LED CLOCK

Automatic brightness control. Weekend

1 -
North & Midiands South of Engla_nd
67 High Street, DAVENTRY 327 Edgware Road
ELECTRONICS Northamptonshire LONDON W.2
Telephone: 03272 76545 Telephone: (01) 723 4753
& : & TIME CENTRES 2 :
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MICRQ CHIMES

FROM THE INVENTORS
OF MICROPROCESSOR
MUSICAL CHIMES

A COMPLETE
KIT FOR THE

This easy to build kit includes:

¢ TMS1000 Custom MPU Chip

* Special purpose designed case

¢ Fully drilled and legended PCB

% All transistors, Resistors and Capacitors
% Full set of mechanical parts

sk Smart fascia labels

% |C Socketand Loudspeaker

¥ Really Low Price!

only £8.95 + 55p pap
TMS 1000N - vpoo27A Micro-

computer chip available separately if
required. Full 24 tune spec device
supplied with data sheet and fully
guaranieed.

New low price only £4.95 inc. p&p

(Only present 24 tune repertoire currently available.)

New price for the original
CHROMA-CHIME 24 tune model!

Due to the fantastic success of this product
right across the World we are able to offer

fiat 0nly£9.95 & Bp pép

Comes complete with:
s TMS1000 Micro e
s Superbcabinet sk
% AlRs&Cs % Loudspeaker
2 Switches& pots * Socket&Hardware
2 Fully detailed kit manual

ALL CHROMATRONICS PRODUCTS
SUPPLIED WITH MONEY BACK GUARANTEE

TO: CHROMATRONICS. RIVER WAY. HARLOW, ESSEX. UK.
NAME
ADDRESS

Fully prepared PCB
All semiconductors

EES:

| enclose chegque/PO value ©
Qr debitmy ACCESS!EARCLAYCAF!D accounino:

S1gnature

lro
S

\CHHOMF!THONCS%
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ENNT
EUROSOLDERSUCKER

This 195mm long, all metal, high suction desoldering tool with
replaceable Teflon tip enables removal of molten solder from
all sizes of pch pads. Primed and released by thumb, It in-
corporates an anti-recoll system and bullt in safety guard.

: m Only £6-80 inc. VAT & P.P.
TH

ROBREADBOARD

Logically laid out toaccept both 0.3" and 0.6" pitch DIL packages
as wel| as Capacitors, Resistors, LED's, Transistors and components
with leads up te .BS5mm dia.

BO0D individual ‘connections in the cantral breadboardmg area,
spaced to accept all sizes of DIL package without running out of
connection points, plus 4 Integral Power Bus Strips around all
edges for minimum inter-connection lengths.

All connection rows and columns are now numbered or lettered
enabling exact location indexing.

Doublessided nickel silver contacts for long life (10K insertions)
and low coniact resistance (< 10m. chms}.

Easily removable, non-slip rubber backing atlows damaged: contacts
to ba rapidly replaced.

Mo other breadboard has as many individual eontacts; offers all
thase featuresand costsonly £5.80 each or £11.00 Tor 2 — inclusive
of MAT and BB,

Snipout and Post

David GeorgeSales, rfo 74 Crayford High'St., Crayford, Kent DAT 4EF

David George Sales
r/o 74 Crayford High Street, l

I Crayford, Kent, DA1 4EF.
I Please send me 1 EureSolderSucker @ £6.80 [ = l
ease
or 1EuroBreadBoard @ #6580 L1 .
' or 2 EuroBreadScards ® £11.00 O I
(All prices include VAT and PP, but add 15% for

overseas orders). I

I Tel. No.

Please makechegue/P.0.'s payable 1o David George Sales. I
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RADIO WORLD

A Balanced Level

ONE COMPLAINT which all broad-

casting organisations receive fre-
quently is that some listeners consider
the balance between the levels of
speech and music (or between pro-
grammes and advertisements) is poor
and results in having to keep adjusting
the volume contral.

In practice broadcasters go to
considerable trouble to try to ensure
& correct balance (the IBA for example
specifies peak programme levels in
nine different categories to take into
account subjective differences be-
tween music and speech in differing
degrees of comparison). Of course,
sometimes operational mistakes ars
made but the simple fruth is that it is
impossible to pleass all listeners all
of the time—and for very good
technical reasons.

Work carried out in Finland some
years ago, involving over 3008
listeners, showed esnclusively that:
(@) young people have preference
towards music sounding louder than
that preferred by older listeners: (b)
what is recognised 2s z ‘‘good
‘balance' between spssch z2nd music
differs for light and pop music and
classical music; (¢) oreferred listen-
ing levels may =l by as much as
6dB in the 20 minuies Tollowing the
start of listening; (d) people living in
cities are appreciably less critical of
“loud" sounding music than those
living: in the country; and (g) in a
noisy environment (particufarly ap-
plicable fo listening to car radios)
listeners require speech io be some
6dB louder, compared to music, than
in a quiet domestic environment.

With all these variations, it is no
wonder that broadcasters are still,
after 60 years of broadcasting, unable
to satisfy all listeners, all of the fime.

Exorcising TV Ghosts

One of the most common defects of
TV pictures as seen by the ordinary
viewer is the ghost image(s) caused
by multipath reception due to the radio
signals bouncing off high buildings,
towers, hills and mountains. Mulii-
path can also produce problems in the
reception of “teletext” pages since
even short "echoes' can sometimes
result in errors. Of course, it is often
possible to reduce or even eliminate
ghosts by careful choice and adjust-
ment of aerials but at times one comes
up against the really persistent ghost.

Today there is a promising
technique that seems capable of
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By Pat Hawker, cava
siiminaiing one or more ghosts: the
charge-coupled-device (c.c.d.) which
can be usad as a delay lins in order to
provide a signal which cancels out the

ghosi(s). Seme very successful work

aleng these linss has bzen reported
by the Techpical Research Lab-
oratories of NHK, Jzpan. They have
shown that a 84-slement (or preferably
a 128-element) c.c.d. eould bring a
substantial improvement

It still remains io be szen whether
the ‘cost of such deviess, in mass
production, can be reduceé i@ a
price that would enable them o bs
put into the ordinary TV set

Amateurs into Space

Amateur radio enthusiasts bave
long been proud ef the contribution
made fo space communications by
the QSCAR ("' Orbiting Satellite Carry-
ing Amateur Radio") series of =atei-

- lites of which the first was Jaunched

as long ago as December 1951.
Apart from making posible long-
distance contacts on 144 and 432MHz
iransmissions they have proved of
enermous educational value in space
cchnigues.

Togay there are a number of amateur
saiellitss in orbit, both American and
Russian, with ihe eguipment bullt by
amateur groups in a number of
countries, including West Germany
and Ausiralia. Bui so far no amateur
satellite squipment built in Britain
has ever been launched.

Now however = serious atiempt to
build the first such spacecraft is
being underiaken at the University of
Surrey, with the suppeori of British
industry and the AMSAT-UK group.
One of the aims of this work Is to
provide “real-time” ionospheric data
of interest to h.f as well as v.h.f
amateur operators, as well as a
number of experimenis of gsneral
interest. The project is under the
management of Martin Sweeting, G3-
YJO,

Another specialised field of amateur
radio: that seems to be atiracting
increasing support and practical ac-
tivity In the U.K. is the use of the maon
as a large passive reflector: in other
words bouncing signals off its surface
(moonbounce) to provide a earth-
moon-earth path for v.hif or whf
signals.

This is no easy taskand indeed is
difficult to achieve even with a special
1kW transmitter permit, since it
requires-a highly sensitive and stable
receiver of restricted bandwidth and

very high-gain aerials in order to
wrinkle out’ the very weak returning
echoes. The path [oss is between
about 258dB at 300MHz increasing to
some 290dB at about 10GHz, and 2
path loss of 280dB means that to
receive back one micromicrowatt of
power, an effective radiated power of
some 10-million-million  kilowatis
would have to be shot along the line
of the aerial beam|

Because higher aerial gains can be
more readily achieved at 432MHz and
above, most amateur moonbounce
operations have been on uw.hf, but
recently & South Wales amateur,
David Price, GWACQT has completed
a “worked all continents” feat on
144MHz, possibly a world first for
amateur moonbolnce,

Commercial and professional in-
terest in moonbounce largely dis-
appeared with the development of the
active communications satellite and
its main atiraction even 1o amateurs
is that, like Eversst, it is there. To
adapt an old nursery rhyme:

"“The moorn shines bright,
The stars give light,

And little fading signals,
Will come tomorrow night.”

The moon has many peculiarities
which affect the bounced signals.
Early workers believed that returning
signals would be too blurred by the
large size of this spherical mirror in
the sky to be useful, A breakthrough
came some 20 years ago with the
realisation that the moon appears to
radio signals as a partially polished
sphere with an efficient central re-
flecting area, rather like a bright
point'on a matt ball bearing.

The leading echo thus contains
rather more than half the total echo
power and is largely unblurred. In
fact the moon is about 7 per cent
effective as a reflector when com-
pared to the ineoretical “equivalent
fargei cross section' in radar terms.
Lunar echoses however do have both
slow and rapid fading.

World at their Fingertips

By the time these words appear, the
BBC2 Open Door programme on
amateur radio (“"World at their Finger-
tips") will alrsady have been trans-
mitted. The Radlo Society of Great
Britain took responsibility for the
programme at very shart notice and,
at the time of writing, are in the thick of
preparations.

Fortunately Brian Rix, G2DQU, was
willing to present the programme
which it s hoped will underline how
this unique hobby appeals io enthu-
slasts of all ages, performs valuable
community services including emer-
gency communications and involve-
ment with the handicapped, continues
o coniribute significantly to the
development and scientific study of
radio, and generates goodwill across
international frontiers.
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by Anthony John Bassett

st Professor Ernest Ever-
V v sure and his young friend
Bob had been discussing and carry-
ing out various modifications and
improvements to an Audio ampli-
fier, a team of the Prof's experi-
mental robots had been busily
constructing a huge 'device in
another part of the Prof’s labora-
tory. Bob has just been shown this
device, and reacted with amaze-
ment.

“Your comment that it re-
sembles a giant bathysphere is
very appropriate, Bob, as the main
structural shell is designed to with-
stand high pressures hoth from
within and from without.

VACUUM CHAMBER

“Although this device is in-
tended mainly for use as a large
vacuum chamber it can also be
pressurised for experiments with
gases under pressure, and I intend
to use it for all sorts of experi-
ments which I found were difficult
in my smaliler vacuum chambers,
Many of these experiments will
demonstrate how electronics ecan
be made to work not only here but
also in the vacuum of oufer space;
not only now, but also in the
future.”

“Prof., this is tremendous, ifs
like something from a science
fiction story.”

246

“Do you read much ‘Science
Fiction’, Bob?”

“Yes, Prof., when I have the
time. But recently I've found my-
self disappointed with a lot of the
stories. The trouble is that so many
of them are written by people who
are against scientific progress, so
they describe all sorts of harmful
results. These are ‘Anti-Science’
fiction writers who describe all
sorts of really great amazing in-
ventions, which makes the story
really interesting at first. Then
they make all the inventions go
wrong, explode, desiroy them-
selves and kill people. It makes
scienee look very bad; and some-
thing makes me feel quite bad too
after U've read such terrible things!

“There does seem to be a short-
age of fiction that is ‘pro-science’
Bob. Remember that there are
those people in the weorld who will
try very hard to misuse the tre-
mendous new powers made avail-
able by science. Possibly in the
future, more authors will become
inspired by the great potentials of
scientifie discovery correctly used,
to usher in a ‘New Age of Science’,
which I think is only just the
beginning. Then pro-science fiction
will begin to prevail ever the eur-
rent spate from the anti-science
writers, and give people a more
balanced and positive feeling,
especially regarding the advances

in electronics which is the biggest
growth area of science-based tech-
nologies!”

SPACE SUIT

“Now I am about to inspect my
new experimental vacuum cham-
ber, as the air has now been
removed from inside it. One of the
advantages of such a large cham-
ber is that I will be able to actually
go inside it, unlike the others
which are too small!”

“But Prof., how c¢an you go
inside a vacuum-chamber? I have
been fold that it is not possible
to survive in a vacuum.”

“Of course, Bob, exposure of the
human body to vacuum would have
immediate dire consequences. S0
I have designed a special suit
which I will wear. It is similar to
the space-suifs worn for exira
vehicular activity in the latest
manned space explorations.”

The Prof. whistled up one of his
robots which brought the gleaming
new space suit and helped him into
it as Bob watched enviously.

After careful checks, the Prof.
opened the door of the airlock and
went inside. Bob watched through
the transparent panels of the air
lock and vacuum chamber as the
Prof. emerged from the airlock
into the larger space inside the
chamber.
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TOTAL AMPLIFICATION FROM CRIMSON ELEKTRIK

— WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS —

STEREQ PRE-AMPLIFIERS POWER AMPLIFIER KIT
The kit i cludes al| lwork, inks -and & & 1o hiouse any. two of our powsar &
MET modules plus 5 powsr supphy. It is tontermporarily styled and it= qua’[rryyis con_s'rst::.-nt Evima;hmmﬂff

our ather products. Comprehensive instructions and Tull back-up sari ;. 1
it with confidincs & fow Hogre: ciions an ck-Up sarvice enables s novice to bulid

YElEELE D S e
e
ey R RS e
s EARL 2
SRR e o

S
- o

CPR1-THE ADVANCED PRE-AMPLIFIER

Iy T ! POWERAMPKIT . .. £32
The best pre-ampfifier in the UK. The superiority of the CPR 1 iz probably in the disc stage. The = £14-83 2
ouerioad margin is 2 sUparh 4048, shis together with the high Siewing rate 2nsurss clean top, even YO P ] ) 1o TR £23.08 PRE-AMPS: . :

with high output szriridges tracking heavily modulstes recorde, nmon-mods distortion 15 These ere availablz in Two versions —
slimingted by an unusuaf design. A.LA.A is 2tcursie 10 10B: signsl to noise ratio ie 70dS relstive POWER AMPLIFIER MODULES one uses standard componants, and tha
10 3.5mV; distorion < 005% 21 3005 averloss 20kHe i CEGOB  60W/Sohms35-035¢ _ . £16:30 ather (e 5) usas MO resistorts whare

Fellowing shis stage is the fiat gein/balance Stags 1o bung taps, tiner, Sic. upto poweramp. signal CE 1004 100W/4 obms= 35-0-35¢v . , £i5.22 E?:‘?Eiﬁa'\" sng;n:a]_um capacitars:

ievels. Signal to moise ratic BEGE: slew-rats 20uS _30Hr —I0kHz < D0B% at any lavel. _CE 1008 100W/B ohms 45-D-45v . . £23.22 i A2 CPRIS | £39.88
FLE.T. miuting. Mo controls sre fitted. Thers is no provision for tone controls: CPR 1 size isv130 x CE 1704 170W/4 ohms £5-0-45¢ . . £28.12 MCt . £1850 MCIS £289.
80 % 20mm; Supply 10 be & 15 votts. CE 1708 170W/6 ohms 50-0-B0v ., . £31.90 e - R £175
TOROIDAL POWER SUPPLIES 5 g B

MC 1—PRE-PRE-AMPLIFIER EOST iz e =0 o ipgeiod . 1447 BRIDGE nﬂrgfgwsug S|
Sultable fornesrly il moving-cofl cantidoas: Send for dutsfle: X02 -X03 - ACTIVE CROSSOVERS SZfor2 x CE 1004 0r2/4' X CE DS £1682 R BEEp L
; L —thres vemy Sione SAdD S : T o CPS37or2 x CE100806r1 xGE 1704 £17-66 gmps and thizmoduls
K02 —3wo way, KO3 —three way - Siops 2208 Oomave. Crossover poinis S8t arderwithin 10%. g;g‘é’x"” < GE 1003 { Sl 54 4 S . £6.4D

for T x CE1708 - .- . £22868
REG 17—~ POWER SUPPLY CP36for2 x CE 17040r2 x CE1708 £2398
The regulstor-module; REG 1 grovides 15-0-15v 1o power the CPAR 1 and MC-1. It can be used HEATSINKS ¥
with amy of our power 3mp suppliss o cur =zl t=nsformen TR 6, The power =mp kit will BOCOM- Light duty, 50mm, 29C/W.
tmotate it : Mo powsr, 100 1-aschy - & 330

Di £ 5o : 85 |

POWER AMPLIFIERS P d0me e 130 b sk, - erass CRIMSON ELEKTRIK
It would be polntiess to list in 0 small 2 spacs the number of recarding swudios, sducational 2nd Fan mounted on twe drilled 100mm TASTAMFOR D STREET,
‘government establishments. =ic who heve been using CRIMSON amps satisfactorily far quite heatsinks, 2 x 4°CAW. B5°C max.
sam;z.lima. W= Bave g raputation for the highest c#ualily atTtheDIcwzsit_ ;Hicaﬂ's‘f??e power. &TEHes with two 170% modules: ., . £29.16 LEICESTER LE1 GNLL
svaitable in five types, They all have the same speciiication: T-H.O. typically . Al pOwer Z
£ ohms; TLD. insk nil'lm;nt: slew rae fimit 25V/uS; signal to naiza ratio 11363’5- fr T ALCUT-OUT, 70°C . . . €138 Tel, ':0533} 537722

sesponse 10Hz-35kHz. 308 sk sncondftional) aratection drives any load safely: s'en-'sltivity
TIEMV(250m\Vior 100mV o request): size 120 % 80'% 25mm). All prices shown aré UK anly and include VAT snd post. COD 90p extra, £100 limit, Exgort is
no problem, pleass w:.r.-ta farr Specific quote. Sead large SAE or 3. internéational Aeply

POWER SUPPLIES Coup for detaited i UK —please allow up to 21 days for dalivary.
We sroduce suitable nower supofes which use our superb TOROIDAL transformers only 50mm Distributor: Minic Teleproducter, Box 12035,
highwith & 120-240 primary 2nd =ingle bolt fixing (includes capacitors/ridge rctifier). $-750 12 Uppsala 12, Sweden.

Newnes

se This new series has been specially compiled for the
electronics enthuisiast,

Each book contains a collection of constructional projects, giving details of how the circuit works, how it may be
assembled and how setting-up and trouble-shooting preblems may be solved. The skilful use of colour in the text
helps to clarify circuit operation, and circuit board layouts are suggested. Shopping lists of components are drawn
up for each project.

* The first four titles are available now at £2.25 each (US $5.25)

Electronic Projects in Audio R. A. Penfold Elecironic Projects in the Home Owen Bishop

Electronic Projects in Hobbies F.G, Rayer Projects in Radio and Electronics /an R. Sinclair

s Also available six Constructors Guides:
Electronic Diagrams £1.80 US $4.25 Printed Circuit Assembly £1.80 US $4.2_5
Electronic Components £1.80 US$4.25 Project Planning and Building £1.90 US $4.50
Simple Circuit Building £1.90 US $4.50 Practical Electronic Project Building £1.90 US $4.50

Write for a free colour brochure about all our hebby books to
Newnes Technical BookS :co-oush creen, sevenosis, kent TN15 8PH 1
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They could converse through a
pearby intercom as the Prof. care-
£nily checked some of the appara-
tus. “I feel left out, Prof.”, Bob
complained as he watched. “1 wish
I could wear a spacesuit and come
inside the vacuum chamber! It
looks almost as exciting as being
z real explorer in outer space!"”

“Okay Bob, if you stand on that
platform I will get the robots to
measure you for a suit!” Bob
eagerly clambered onto the nearby
platform and stood with his arms
slightly raised as the Prof. in-
structed from inside the vacuum
chamber.

LASER METROLOGY

Now three robots carefully posi-
tioned themselves at equal dis-
tances from the platform and
pointed strange pieces of elec-
tronic apparatus in the direction
of Bob’s body.

“Prof., what are they doing?”
Bob asked apprehensively. “It
looks as if the robots are about to
blow me apart with ray guns!”

“Too much anti-science fiction,
Bob! What the robots are about to
do is quite harmless. They will use
a modern electronic method of
T.aser Metrology' to measure you.
This combines electronic sensors
and measuring devices with low-
power laser optics.”

The platform began to rotate
very slowly and pale laser beams
flickered over Bob as the robots
used their laser metrology devices
to measure him for the spacesuit.
“Don’t worry, they are specially
programmed not to shine their
lasers into your eyes, Bob”, the
Prof. reassured him.

“For something as important as
a space suit, the measurements
must be accurate as possible: and
the suit is specially made to fit the
wearer. Laser metrology gives the
advantage of accurate measure-
ment in three dimensions and will
produce a much better fit.

“In the future, similar tech-
nigues may be used fo measure
clients for ordinary clothes. Then,
combined with an electronic
machine which will make a suit
in a matter of moments when fed
with the measurements, elec-
tronics will have a huge impact
on the world of fashion, and
enable people fo have more
appropriate and better clothing
according to their needs, condi-

129

tions; the weather and so on!
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“Wow, Prof. Soon we'll see the
instant spray-on suit of clothes in
an aerosol can with a disposable
micro-processor built into the bio-
degradable plastic push-button!”

Next the robots brought the
materials for Bob’s space suit and
took them through the airlock into
the vacuum chamber where, under
the Prof’s supervision they began
to use a number of interesting
electronic devices to aid them in
making the spacesuit. One was a
laser cutter which they used to
trim the plastic material to size.

“The robots will use a number
of techniques of fabrication which
rely heavily upon electronics for
their effectiveness,” the Prof. in-
formed him, “and these same fech-
nigues will, T expect, be used more
in future space missions. In most
instances results will be better
than could be obtained in open air
due to the lack of atmospheric
contamination. However, this will
mean more electronics yet again.
Many of these operations, involv-
ing use of heating, are carried out
with heat from fuels such as coal,
oil and gas here in the Earth’s
atmosphere.

SOLAR RADIATION

“To carry out similar operation
in space the heat will be produced
either by using direct solar radia-
tion with electronically position
and focused mirrors, by mechani-
cal friction for operation such as
friction welding, or by electrical
and electronic means. Experience
with these methods could mean an
increasing use of electronic
methods of heat processing on
earth and a reduction in the use of
fuels which pollute the environ-
ment, as most of these electronic
methods produce clean heat with
very accurate control.”

Bob watched as the laser sliced
neatly through the shining plastie
and the robots carefully man-
oeuvred diffusers to dissipate the
energy of reflected portions of the
beams. “I can see,’ he observed,
“that even inflammable materials
may be laser-eut in a vacuum with-
out ecatching fire, and with some
fusible materials the cut portions
would be sealed by heat fusion.”

“¥Yes, Bob, and in cutting, join-
ing and heat-treating metals and
semiconduciors with the aid of
electronics in a vacuum, the
quality of the final product can be
much better than when similar

operations are carried out in air.
Many metals and semiconductors,
when hot, would absorb oxygen.
nitrogen, hydrogen and other
gases with which they come into
contact, and this cam ruin the
properties of a highly purified
substance.”

DIELECTRIC WELDING

Now the robots began fo use a
high-frequency dielectric welder to
join the seams of the suit.

“This is a method which may
be used to join dress materials and
clothing fabrics, sheet plastics
and small components. When
applied to Ctlothing and similar
fabriecs it has many advantages
over older ftraditional methods
such as stitching.

“Dielectric welding doesn’t have
to be done in a vacuum, it can be
done in the air; however, when it
is done in a vacuum this aveids
the trapping of air-bubbles and
airborne dust and impurities
within the weld.

“This means that in your space
suit the fabrics are being joined
with strong, fault-free seams which
could not be done so easily by
other methods.”

“That is good to know,” Boh
watched as the space suif rapidly
took shape before his eyes, “Prof.,
some of the uses of electronics in
space and other environments are
really fascinating and I would
really like to know a lot more
about these things.”

“You’ll be able to learn about
some of them by first hand prac-
tical experience very shortly,
Bob.”

Te be continued

Crossword No. 14—Solution
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MAIL ORDER DEPT.

CRESCENT RADIO LTD.

I, 5T. MICHAELS TERRACE, WOOD GREEN, LONDON, N22. 45].
PHOQNE 0i-888 3206

IIFLlP))

FPush button heads or tails.
Complete kit and full instructions
supplied,

A pocket game.
Easy to build and great te play.
Kit price—i£5:25 - 8% VAT. Post free.

4 0OHM DOOR MOUNTING
CAR LOUDSPEAKERS

High perfar . doar i

5$ inch units with smare frent grill.
10 oz magnet, 12 watts, 4 ohme.
In  sttractive see-through  carton.
£12:60 -+ 124% VAT, ger pair.

HEAVY DUTY XOVER
AY 8

2 OMM
A 2 way B ohm HfD Xover sultable for
L[§ systems up o 100 watt,
Fittad with screw terminals for inpuc
and a three position ‘HF LEVEL' switch
whichselaces sithar Flag, —$dBor— 6dE,
ONLY £3.00 1 8% VAT

A CRESCENT 'SUPERBUY'
Goodmans 57 8 shm long thraw H/D
loldepeakar.

sunting glnte le Integral with L/$
chaiais and has fixing holes with centres
spacad st 54 (diagonal|

LOUDSPEAKERS 1 124% V.AT.
24" (57mm) B or 75 ochm

{p!ease state impedance req'd)
23" (60mm) 8 ohm }Iimited stocks) 60p
2¢" (70mm) 8 ohm (limitad stocks) &0p
5”8 ohm Ceramic €150
8" “"ELAC' B ohm E5WY dual cone £5:00
8" "GOODMANS" 'Audiom BPA'

B ohm |5W £4:95
7" % 478 ohm 4¥Y £2:00
CR 4110 DESOLDERING PUMP

e

OMNLY £6 — B4 VAT

High suction pump with asutomatic
ejection, Knurled, anti corrosive casing.
Taflon noxxzla.

3 KILOWATT PSYCHEDELIC
LIGHT CONTROL UNIT
1000V lighting par channel, max,
This 3 channel sound to lighe unit is
housed in & robust metal case, with &
sensitivity contrel for each channel
le, Bass, middle and treble. Full

instructions supplied. S.A.E. for spec.
sheet. ONLY £20:00 - 8% VAT

CR LY ; =gy | 1v DRILL

£12:00 B3 VAT
BRITISH MADE “Varsadeill”, 12 valts
DE, Compatt battary operated power
tool, sufficlently paweriul to parfarm
all the oparaticns associstad with

240y drills. Dimensions:—

).
OMNLY £5.00+ IE}% VAT

150 x 80mm (dia.)

‘P&P' ORDERS UP TO 45, Add l0p i
ORDERS £5-£10, Add 50p
All orders ovar £10 post frael |
Plenie add VAT as shown.
- ==  S.A.E. with all enguiries pl — !
Parsonal eallers welcame at: 21 GREEN LANES, PALMERS GREEN, N13.
ALSO. 12 30UTH MALL, EDMONTON GREEN, EDMONTON.

(AARCLAYCARD

| Buy it with Access

INTRODUCGTORY 2-WAY OFFERI!

f. Try the C-More BATTERY CONDITION DISPLAY with s
10 DAY MONEY BACK OFFER.

2. Order promptly and buy at 209 BELOW NORMAL COET (offer
must end soon)

NEAT
DASHBOARD
INSTALLATION
—takes only
a few minutes

The C-More mounts easily on the dash with adhesive pads (supplied),
and connects to earth and an ignition wire through a quick connector
(also supplied). ;

The battery voitage is electronically monitored immediately the Ignition
I8 switched on, and presented through a LED display using & novel
eplit colour comparator, .

The all electronic display shows both red and yellow when all is well.
Red only shows low battery or charge, and yellow only shows over-
charge, Full fitting and operating Instructions even highlight probable
cause of faults when they occur, Helps prevent those unnecessary and
axpensive rapiaceients,

Not £8:95 but £4.75 4 25p P. & P.

An exclusive offer to readers of Everyday Electronics who care about
the sfate of thelr battery and charging system, and want the bestinstru-
ment to show them—simply, aceurately and rellably.

Gut out and postthe cdupan teday, ta:

(Dept. EB), 1 Formby Avenus, 8t Helans, Merseyside, WAT0 SNW. ‘R.umﬁ.ﬁﬂ:f
Ploaso send, .., C-Morsn &t £5-00 ga. (Inc,) (+ 235 for export please) to:

: Chequa/P.0. Valua: i i
1 Understand this ordar will bo despatehad within 4 doys of racaipt, and that if I'm not
fuily satisfled | can returnthe unite within 10 days fora full refund of the purchass price.

Name RN
ACAIess ... R e B T L N e
Fhone your order with Access or Barclaycard

Inc VAT and FF. (UK, only)
x¢ kit £16.55
TACHO PULSE £
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The latest kit
innovation!
from

the quickest fitting
CLIPON -
capacitive discharge!
electronic ignition

in KIT FORM Z N

@ Smoother running //
Instant all-weather starting
Continual peak performance
Longer coil/battery/plug life
Improved acceleration/top speeds
Optimum fuel consumption

Sparkrite X4 58 hiﬂn perforiance, high quality capacitive discharge, slectronle
Ignitian syatem In kit torm, Trled, tested, proven, raliable and complets: |t can be
assembied in two ar threg hours and fitted in 1/3 mins.
Because of the superb deslgn of the Sparkrite circult it completely aliminates
probiems of the contact braaker. There is no misfirs dus to contact Breaker
bownge which is eliminated elect:onically by 8 pulse suppression gircult which
prevents the unit firing if the polnts bounce open at high R.B.M, Contact braaker
burn Is eliminated by reducing the current to-abaut 1/50th of tha rarm. [t will
perform aqually wall with new, old, or aven badly pitted points and s not
depandent Upon the dwall time of the contact breskers for recharging the system.
Sparkrite incorporatas a shortclreult protacted Invertat which eliminatestha
problems of SCR Jock on and, tharefore, aliminates the posalbility of Blowing the
transistors or the SCH. IMost capasitive discharge ignitions sre not complataly
faclproof in'this respect). The eircuit incorporatesa voltage regulated output for
gresatly Improved coid starting, The circuitincludes bulltin siatic timing light,
systems function light, and sscurlty changeover awitch, All kits fit vehicies with
coll/ distributer ignitlon upt0 8 t(};lindurs.
THE KIT COMPRISES EVERYTHING NEEDED ;
Die prassad apoxy costed case, Ready drilled, aluminium extruded base and hest
gink, coll maunting clips, #nd actcessories. Top quality 5 vear guaranitesd
transformer snd components, cables, connectors, P.C.8., nuts, bolts snd silicon
grease, Full instructions to assemble kit neq. or pos. earth and fully illustrated
installation Instructions.
NOTE —Vehicles with current impulse tachometars | Smiths code on dial RV1)
will reguire & tachometer pulse slave unlt. Price £3.85 |ng, VAT, poat & packing.
Eloetronles Design Asnociates, Depl, EE 2 (U.K. anly).
Bath Str alsall, WE1 3DE. Phona: (8) 654761

Electronics Design Associates, Dept.EE 4
82 Bath Strest, Walsall, WS13DE. Phone: (8) 614781

Sand SAE if brochure soly required,
| enciose chagum/PD's for

QUANTITY REQ'D.

SLAVE UniT £3.85 Cheaue No.

PLEASE STATE POLARITY POS OR NEG EARTH.
Accessor Barciaycard No,
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SO1 OHX

patched on day

GREENWELD)

443D Millbrook Road, Southampton
Tel: (0703) 772501

All prices guoted include VAT. Add 25p UK/BFPD Postage, Most ordess
of receipt. SAE with enquiries please. MINIMLUIM ORDER VALUE
&1, omcial mders accepted lmm&uhnnls. elc, m mmum mvouu charge £5). Ex; rtr

for bona-fide tre

i G i

THE NEW [978-9

GREENWELD
CATALOGUE

FEATURES INCLUDE:
@ 50p Discount Vouchers
@ Quantity prices for bulk buyers
@ Bargain List Supplement
@ Reply Paid Envelope
@ Priority Order Form
& VAT inclusive prices
PRICE 30p + 15p POST

KITS OF BITS
FOR THIS
MONTH’S EE
PROJECTS

LABCENTRE

A portable "instant’' electronic work-
shap with tools, power supplies and test
aqutpmenl for degign work in logic (TTL
and CMOS), audlo, r.f, stc,

CAR DIRECTION
INDICATOR
ONE-TRANSISTOR
RADIO

Prices not available et time of going to
press. Please send S.A.E. for full details,

OLD FAVOURITES

Still aiﬁglah}e from pruv[ous manths. .

SOUND TO LiGHT UNIT' .. E£1-85
HOT LINE GA £2-25
AUDID EFFECTS OSC[LLATOR £2- 25
AlIR FRESHENER . o KT8

JANUARY PROJECTS
CONTINUITY TESTER

All parts except hox

LIGHTS REMIHDER

Al parts including box:

I'M FIRST
All parts excluding containers: .. £1-55

ROULETTE

All parts as specified except materials
for case and howl for £11-85
1., sockets £1 gxtra | required.

E.E. 20--20 TUNER
AMPLIFIER

We can-supply ail paris required except
the components for ihe RF unit for approx.
£40, Send SAE for detsiled list.

NOTE: A more defailed list of parﬁ
supplied in these and otheckits is available
on receipt of a SAE

“DOING IT
DIGITALLY"

This new series which started October 1978
= bound fo be = blg success. We supply a
complete set of paris {as we did for last
year's Teach-In series) for just £18-75 +
£1 post for the Electronle Test Bed, and
£3-75 for mdditional paris required for
first & parts;

The GREENWELD
Amplifier Kit

ideal for the beginnar to make; this kit is
compleie right down to the last screwll
Eaxsily consiructed on the PCB provided,
the 4 transistar circuli will g.va 2W output
from & crystal cartridge. Batfery version
£4-75, or with trensiormer for mains
Cneratlon £3-

“altogether for £4°

£2:10. Muifitapped  type 0-12-15—20'24-
20V, 1A £3:35;

PC ETCHING KIT MK Il

Now containg 200 sq. ins. copper clad
beard, 1fh. Ferrle Chioride, DALO etch-
resist pen, abrasive cleaner, two minlature
griil bits, etching dish and instructions.

BUY A COMPLETE
RANGE OF
GOMPONENTS
AND THESE
PAGKS WILL HELP
YOu

% SAVE ON TIME—No delays in
waiting. for parts to come or
shops to open!

% SAVE ON MONEY— Bulk buying.
medns lowest prices—just
compare with others!

% HAVE THE RIGHT PART—Na

ar sub.

necessary*

ALL PACKS CONTAIN FULL SPEC.
BRAND NEW MARKED DEVICES—
SENT RETURN. OF POST. VAT
1NCLU5IVE PRICES.

K 50V ceramic olate capaciters, 5%. 10
Of each valus 22pF to 1000pF. Total 210.

Km Extended range. 22pF to 0-1aF. 330
values £4-!

K003 Polyastar capacitors, 10 each of these
wvalues: 0-01, 0:015, 0022, 0-033, 0-047,
0-088, 0-1, 015 022, 0-33, D&T,uF 110

75

K004 Mylar capacitors, min 100V type. 10
each ell vaiues from 1000pF io 10,000pF.
Toisl 130 for £3-75
K005 Polystyrene capacitors. 10 sach value
from 10gF te 10; F. E12 series 5%
180V, Total 370 for £12:30

Tantalum bead capacitors. 10 each of
iha following: §- l g-1a; 0'22. 0:33, 0-47,
0-68, 1, 2- +3,-4-7, B-8, all 35V 10/35
15:15 22}’15 -'!31‘10 IT.IB ‘lmf&. Total 170
tants for £14:20
K007 Electrolytic capacitors 25V working
small physical size, 10 each of these pop-
ular values: 1, 2:2, 47, 10, 22, 47, 100uF.
Total 70 for £3-50
K008  Exiended range, ss above, -also
including 220, 470 2nd 1000xF. Total 100 for

=580
Ki21 Minfature carbon fllm- 520 resistars,
CR25 or similar. 10-of each vajue from 10R
To- 1M, E12 serles. Total 610 resistors, £6-00
K022 Extendad range, total 850 resisiors
from 1R fo 10M £8:30
K041 Zener diodes, 400mW 5% BZYEE,
eic; 10 of each value from 2: 7 10 36V,
E24. series. Totel 280 for £15-

As above but 5 of sach va!ue £8:70

TRANSFORMERS =

AII rnams pnma-y. 12-0-12V wmA 85p;
1A £2-50. B-0-8V rnA

859 I"A 2’2 45, 8-0-3V T5mA Hp.

3A£GDG !0\:‘

SOV G aOOmA lw!:e £2-50; 12V & ZSOmA
twice £2-00

RELAYS

W4T Low profile PC mntg 10382 20mm

&Y coll, SPCO 3A contacts. $3p

WEIT 11 pin plug in relay, ra'led 24V ac,
?on 6Y DC. Contacts 3 pole

clo rated 104

WEB3S 50V ac {2‘\!’ DEC) coil. 11 pin plug in
type, 3 pole ¢jo 10A cantacts, Only 85p

] Open construction maing refay.
3 gets 104 clo contacis. £1:20
WET7 675R 12-27V. DPCO 23 x 20 x
10mm seaied can BEp.

B30 230V afc DPCO 10A coniacis,
enclosed case £1-30

T30 200R B—-12‘VDPCO 23 = 20.x
wmm. saaled can

and SAE farour relay fist—84 tvpes listed

and ustrated.

HEAT SINK OFFER
Copper TOS sink 17mm dia x 20mm, 107or
40p; 100 for £3; 1000 for £25

POLYTHENE SHEET
Size 36 x 13" 200g. Hundreds of uses
around the home. 100 shests for £1-38

BUILD A
SYNTHESISER!

REQUIRED

"n SPECIAL SKILLS
SPECIAL EQUIPMENT

EWEron (Rea)
PROFESSIONAL MODUILES

Over 20 different electronic’ modules to select what YOU want fo
build a synthesiser; simple or complex. Start simple and add to it
as you can afford. New attractive prices for the long-popular, well-
tried range of Dewtron synthesiser and oiher effects modules.

Send 25p for Musical Miracles Catalogue NOW!

D.E.W. LTD.

254 RINGWOOD ROAD, FERNDOWN, DORSET BH229AR

=
Solve vour coninonicsiion pmhlcms
Wl‘]:l this 4.z, Lo

sestem (1 master and § Bubsy, o robust
plastie enbineis for desk or wail mount-
ing. Califtalicflisten from Master o
#nbs: snd Subs to Master. Ideally
snitable for Business, Surgery, Behools,
Hospitsls and Office. Operites on one SV
i battery. D.n,‘otf Awiteh. Volome control.
= Compiete with § connecttng wires aach
- 95 a6t A Batte‘r:,‘ ‘and’ other accessories.
Adsptshle for malns  Baifery elim-

Inator 88-75 (optional) P. & P. 89p.

VAT LT

= ed transistorised
NEW ' AMERICAN TYPE CRADLE [N ot ailicse e it

T LEPHGNE AMPLIFIER Byt T

\‘Orversaz.hn seithout holding t]
handset. Many peopls can lisien #.
a time. Increases efficiéney in the
oﬂ'iv:e. shop and surgery, Perfect for
confermmee” calls; leavesthe nser's
hands fre= fo make nobes, ronsult
Mes, Wo lomg waiting, saves time
ONLY with loog-disfance cplls. Onjfolt
£1 6 95 switeh, volume conirdl. Canverss-
2 0° Hon recording Toodel ab £19-95 +
+ VAT B85 V_ﬂﬁsﬂ.? & F, B3p.
10-day price refund goaranize on
‘WEST LONDON DIRECT SUFPLIEE (EE1Z) 188 msxxa'm!! HIGH ETREET,
LONDON, W8 68H. 01-937 6548

Box of 1500 for £19 J

250

HAVE YOU DONE IT LATELY!

Fita
new tape head
L MENDLITH
performance of
your tape
recorder

QUALITY
REEL 7O REEL
AND CASSETTE TAPE HEADS

Please sncloss
Full Catalogue 25p 20p P&P with order

B24—RP stereo cassettas glass/ferrite record/playback £9.84
B12—01 mono cass. playbk, £1.60 B24—Q1 stereo cass. playbk. £2.80
A28—08 staran Btk cartridga £1.80 | E12—-09 stereo/mono cass. erase £1.80

5/7 Church St; Crewkerne, Som. Tel. (0460) 74321
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BUSH “PARTY AMP”

Thisvery attractive unit Is a complata
i e e 3

a8
the second channsl BUSH record
players. All solid stats, the case
houges good quslify speaker, power
supgéy( “and controls,
Standard DIN socket inpuf sccepis
ceramic cartridge direct, 2400 opara=
= .. tion, Brand new and boxed complata
B -and scresned DIN fo DIN connaction
) § lead and Instruction leaflet. Many
uses Incluge baby afarm, guitar practice amp, boostar amp
{or transistor radios, etc. etc. '
Twd lypes avallabla:
Type 1 2-3 watls oufput with volume and tone control £7-50
Type 2 2-5 watts output with seperate base, treble, volume
_controls and tape output £8-50 + 56p, PP £1
*NOTE For use as baby alarm and pultar practice amp it may
be necessary to use our phono preamplifier medule (BMI).

6 DIGIT COUNTER

one pulse sl mains voltage
" moves 1 digit=not resetizbie—
real bargaln @ 80p.

MAINS BELOWER

The  Torrin—qulet but poweriul
gutlet glze 24 = 11 for cosling equip-
mant etel will extract of cutlat is
blowing outwards price £5°50.

Other modeis from £2-00,

PP3/PP? REPLACEMENT

Japaneze mads in plastic contalner with
leads size 2in. x 1iin. x 14in,, this isidealtc
power & calculator or radio. it hes 2 full wave
rectifier and smoothed output of 9V suitable
for |oading of up to 100mA. £2-53. :

MICRO SWITCH BARGAINS
Rated at 5 amps 250V, Idezl to make =3
switeh panel for & calculator and for dozens
of other anfllcaiinns. Parcel of 10 (two
typas) for £1-25.

INDUCTION MOTORS
One Illustrated is our reference
MMt made for ITT ¥ stack 1
spindle £2-25 + stack mode
£ T stach £275. 14 stack

MOTORISED DISCD SWITCH
With 10 amp change-
over swliches,  Muitl
adlustabls switches are
rated &t 10 smps. This
would provide & mag-
display, For
operating. &
awltch model £5-25, 10
switeh model £5-75. 12
switch model £8-75.

25A ELECTRIC PROGRAMMER

Learn in your slesp. Have radio playing and kettle bolling.
88 You wake—switch on llghts to ward off intruders—have
& warm housze to come home to.
All these and many other things
you can do I you lavest In an
eisctrical programmer Clock b
famous maker with 15 amp nnfni:
switch. Switch on fime can ba
sat anywhere to stay. on up to B
hours Independent 5 minUte mem-
ory Jogger. A Beautiful unit. £3-50,

SOUND TO LIGHT UNIT

Mﬂ aulnur*o_r"wal!a "ﬁ“ to yo{ur anJiﬂer.
oporate L or ampg (maximum

450W), Unit In box all ready 1o wark, £6.95.

CAR STARTER CHARGER
Qur own kit this has proved & godeend to man
cantalne 20 amg transformer and bridge rueti‘;itr swilch
MD resistor and full Insirbction £0: 85,

RADIO STETHOSCOPE

aglast W‘HT tofault find, lraces, signal
rom agrial {0 speaker, when sighal
stndp_a you've found the fault, Use It on
Radie, TV, amplifier, anything, Kit
comptlsas transistors and parts Inclu-
gl!ﬂi’pmba tube and twin sietho-get

TER
azing, deluxe  pochet size
r_rneimm maving coll (netrument=
awelied beariige=1000 opymamits
ﬁrl'r?ﬁl:::ltﬁin 68 measura
5 =
BE valts 10, !%, 280, 1000,
AC volts 10, B0, 150, 1000,
DC amps 0-1 mA and 04100 mA
Gontlnulty and resistance 0-150K

Mg,
Complete with Inaulated probss.
eada, battery, circuit diagesm
&nd Ingiructions,
Wnbelievable value only £8:80+50p
pestand neursnce,

i

MiNI-MULTI TES

MULLARD UNILEX

A mains operated 4-+4 stereo
system. Rated one of the finest
perfarmers |n the stereo field
this would make a wonderful gift 5"
for dalmost anyone in -easy-io-
assemble modular form and
complete with a pair of Plassay

-speakers this should sell at about £30—but due to & special
bulk buy and as an Incentive for you to buy this month we
oﬁe{atha sysiam complete at only £45 including VAT and
posisga,

ELECTRONIC
VOLTMETER/
SENSITIVE RELAY

Consists of 8 largs, extremsiy
rpadable, 4" square drop
through panel volt mater, 0/0-1
fsd. Bullt Info the front of the
meter are two screw adjusters
whieh move two separate poin-
iers, one red and one green, up
and down the scale, the purpose
belng to set & minimum and
maximur level so that when the
neadle falle below or rises
above the preset levels & unr:iun
‘under' and ‘over’ elrcuit Inside
the meter operates one of two resd refays to bring an 'under’
or‘over' circult inte action, The scala plate |s detachabls via
iwo zcraws fo be calibrated to your own individual raquirss
ents, Tha 10 transistor ‘under' and 'over' ‘circult |s com-
pisiely separsts from tha mater movement eo does not have
fo be connacted fo use this sz & standard 0-f metar. Many
usss including ievel controls; Hght controls, aufo battery
chargers, siarm units, efc. =ic. Manufactirars: list price
of aver £120 sach. An unbelievable snip at £7-75 < X
0 & p. 80p. (Less than vafus of the meter alone). Circult
diagram included.

G.P.O. HIGH GAIN AMP/SIGNAL TRACER

In case measures 5% 3% x 1

extremely high ‘gzln (70 DE

solfd state amplifier deslgned
‘or use =s-a signal tracer on
GPO cshies sic. Functionn very
well as a signal tracer for fault
finding in radios 'efc. efc. By
connecting & slmpla coil to tha
inpui It becomes a useful mains
cabla tracer. Uses standard iy
Dattery and has inplf, output
sockets Al or=oif  volume
contrel ‘mounted fiush on ‘tha
top. Many other uses include
generzl purpose amp, cueing.
ampetc. sic. Anabsolute bargain
af only £2-25, Suitable 80 ohm
sarplece By + S5p,

PLUG IN MODULES

WMODULES Neat ‘plug-in' size aporosimatsly 27 long = 37
wide =17 high. J; made, tion, solid =tais,
elght different fypea to perform various functions as follows—
all supplled wWith connection diagrame:— i
FIRE ALARM MODULE (BM 71) Used with thermostatic
ewitch or switches and 8y battery this will drive a speaker
Bnd give audible alarm. Note: Calling type, white, firs operated
thermal switches avaliable £2:50 + tzésea,
ELECTRONIC ORGAN MODULE (BM31). This is a tona
osclliator espacially designed for an electric argan. Reouires
an extarnal 10k resistor miniature varisbie type to provide:
vErious notes.
RAIN ALARM MODULE (BMS1) Intended to defact rain
or molature and will te a loui kar with a hlgh fra-
:uenuy sound which will v:ml in intangity to & dagrae which
o isture i
o

epends on the A grid type
ek up isr ded with'a ing about 1/16" between
grids (the raindrops shart the ghrgidn).

PHONG PREAMPLIFIER (BM1) Wil amplify the output
of a magnetic cartridge, tape head, timer etc., Up to ahout1
yolt, anﬁ"?ive a reasonably flat response curve, should sult
most amplifiers,

DUAL LAMP FLASHER tsMiuL An electronic swlitch
designed to flash two miniature bulbe alternatively at £ zec.
intervais with any 8y, 1 to -3 amp bulb; [des! for fAasher of
madal cer, modal plant and boat, warning of rallread crossing
o‘f HO gaufe; display attention oetter, car emergentcy warning,

Bit,

MORSE CODE OSCILLATOR (BM42) Minlsiure trana-
mhitar, [t tranemits & modulated elonal (400-30mhz) which
can be plekad up with normal AM radis recelver. Alse |denl
for & signal eource on test bench for traclng troubles In AM

radios.
METRONOME MODULE (BM12) Designed to vary the
tempo from approximataly 40 to 208 beats per minute & com=
plate solld atate slectronic timer only 8 speaker, & poteriio-
meter and a 8v DC subply ara required to complate. Could
ansily be tucked Bway infe our £4 extanaion spaaksr to make
a nice looking Instrument.

BURGLAR ALARM MODULE (BM70) Thie maduls enables
connagtion {5 a8 many irlgoer mats, window switehes, micras
€i0. 44 you require, and when the clrcult |8 ciosed will emit
8 horn type sound irem the spesker, No power iz consumed
In the nonalarm condition, tharefore alving leng batiery |1fe.
PRICES any module £188, basas optional 56p.

Torms: Prices include Post & VAT. But
orders under £6:00 please add 50p to
offset packing. Bulk engulrles—Please
Phone for Generous Discounts 688 1833.

BARCLAYCARD & ACCESS ACCEPTED

J. BULL (ELECTRICAL) LTD

(Bept. E. E.), 103 TAMWORTH RD,,
CROYDON CRE 186G

IT'S FREE

Qur Ad g B Ins List gives

details of bargains arriving or just arived—often bargaine

which sell out befora our advertisement can :“ppew-——lt‘s

an Interesting [ist ano i's free—just send S.A.E. Selow

Ilin 2 few of the Bargains still avalieble from previous
nes.

l.‘.fOMPI.I'TER EQUIP'HIENT We are stocking a wide range
o e g

MEMOREX 5" flonpy discdrives, s new, £180°56 + £14:44
TELETYPES ASR33 from £285. KSR33 from £175

SPERRY UNIVAC Dispiay Keyboard with VDU Uniscope
300 from £80 00

BV 2.5-6 AMP P.S.U. With Circuit £6-74 + 34p, pp £21-75
CLO RACAL Superorade cassettes with |Tbrary cases 2 for
£1, 10 for £5:20 )

ghran'ge of TTL and other components [s now stocked atthe

op.
OSCILLISCOPES We now havea WE of scopes ex
stock atthe shop, prices range from B for example:
Double Beam Scope—working order £45

Philips Single Beam—working order £55

CT456 Double Beam DC-8mhz, 23 soon £75

Marconl TF 2200 Double Beam DC-22mhz perlect order £225
Tekironlx 545A doubla DC-24mhz £175

Scopes s2ll very fast we strongly sdvise a visit to the shop
where pareonai callers can snap up bargeinsl Maill customers
pleass telaphane for availability,

Constant Voltage Aute-Transformers made for operating
American made computer aquipment off standard 230-240v
mains. Input voltage can b plus orminus 20%, cutputvoitage
would be a steady 115v, Thay ara beautifully made ragardiess
of cost. We have two modeis, one § price £49:-50 or
750w price £76. Carriags depend'!nn on distance.
Telephone Headsst and Mouthpiece As used by switch-
board operators, made for the PO 50 obviously beet quality,
Very llghtwelght 80 not uncomiortable to wear, '£3-75,
Telephone Plug Short GPO 4 pole typs, reference number
420, as currently used with olug-in tslaphones, ex eqguipmant

but unusad. $2p.
phone S d, 4 pole, will taka the 420
phug. 78p +

Gp.

Strong Metal Box Just the right size to hold in vour hand
approx.- 5% » 3% x 13", removable |id and top punched to
take confrals. This has dozens of uses, particulerly suitable
tor making rugged portable tast systema. £9-38. -
1 att Heat and Light Lamp Mullard, tubular; sultable
high spaed drying, or for quick heat, espacially where local-
ised hesting Is required in 4 are. T =5 whare
general heating is imp bla costwise. Supplied compiete
with holder and mounting clips. £4:00.
Mzking a Convector Heater? We can offer a bank of four
1kw metal clad elaments all mounied on a 3" sgquare iron
plate. By comparatively simple switching 8 heat outputs

ing fram approximately 250 watt to 4000 watt cen be
gchizvad. The slements, which ara in the form of loops with
plsh ‘on fan connectors, extend to a lenath of epprox. 177
from the plate, s0 a relatively compact slmple convector
heater could be made using this; If & blower iz also fitted
then the overall size can be kept relatively small. Suitable
biowers are avallable price £2 each. Price of the element
£3:50 pius 28p, pp £125, i
Waterproof Heating Element Many uses include, winding
round walter pipes to prevent freezing, under seed hoxes
to assist germination In gloves or boots to keap these warm
=te. 13 yard length glves approximately 30 watts at 830 velts,
hag s=1f regulating téemperature control, Price 85p + 7p.
0-48 amp AC Panel Meter This is 2 surfece mounted meater
24" dia. callbrated 2t 50hz baing moving iron it should also
ba sultabie for DC Ressonably linear scale glves very clear
readings at 1 amp intarvals up to 40 amps. No external shunts
necessary, £2-20. .
Dual Range Panel Meter Scale calibrated 0-10v and 0-500v.
24" flush mounting this has intzfnal resistor for the 10v
range but would reguire external resistor for the 500V ranga.
A very sensitive 20k per voit movement. First class British
Manutacturer, £3-24.
SUPER VALUE HARDWARE PACK Ever been stuck
for the right nut, bolt, plant hardware pack, contants Inciude
nuts, boits, screwa, washers, spacers ete. Mixed | =

ket Panel

whitworth and meiric threads, contents are in brass, bronze,
steal, etc. 21b per bag, sverage conterits 400-800 pieces. £2-50.
900 WATT TRANSFORMER 110v 8 amps centre {apped.
The winding hawever |8 extra heavy gauge 9 this will cerr
up to 16 amps &t 55 volts. Made by Faster this Is impregnat
and varnished with very substantiaj clemps and punched
for bage mounting, alse has a terminal platform with saraw
down terminale—wslght approximataly ‘30ibs. Has many
applications including weiding, £17:28 carringe £3 (mainiand
only), Ordertransformer red, TMB3F,

TELEPHONE CABLE Made for the GPO to very rigld speecl-
fication, circular PVC overall, 15 core colour coded i.spé:ar
metre. 10 colour coded cores 30p per metra, 8 colour coded
coras 25p per melre, 4 colour coded cores 22p per metre, 2
core, but made of extra stronp wire for stralning acroze open
yards ate, 30p por melra. Please add 28% to the price’to cover
cost of post and packing and VAT. e

TELESCOPIC AERIAL 5sactions 21" when extended, Nickel
plated superior make, one nut flzing, fold ovar for FM. 97p.
HALF PRICE OFFERS. 1. Casseite player recorder
not second hand but becavse of a small technical defect
or case blemish or something slmilar we are not asking the
tegommended retzll price of £19:50. Our price [s £92-15,
Don't mise this bargain,

£, 8 Transistpr Radios n_gﬁin new but slightly faulty, 10 for
£11:28, 12" GONG ALARM BELL Mains opersted for fixin
gutside, Metal case and gong are made from heavy cas
{ran, thia |2 & resl quality procuct suitable far factary, wares
house, block of fiate etc. £25:00 < carriage £3. Mainland

aniy. ]
\':oyﬂ‘rlu!ﬁ‘r.ll. RELAYS Plug In standard bases or can
have wires soldersd directly to tagei— Re! Rsl C1 700 shm
gn—?lv} col [ 4CI0/§4p, Ral C2 180 0hm (6-12v) coll 4C/O/£1 08,

LEEPER Makes a sound very simiiarto the Black & Degksr
emoke alarm, 8-18aa or 12-8dv se. Ideal for fire and smoke
alarm, antl-mugaling devics, car oF moteranti theli, American
made, esmpast about the size of an agg. £1-38, Order Daita
Sleeper, A Iu{gn uuantlltr in stock 86 we will be giad to quote

spesial pries for guantity user
1 FRACK CABBETTE PLAYER 12 volt Jspanese make
etareo amplifier for in ear acund enteriainment Parfect

n;ge:é?- i !lnea‘h&rs In #loping cases only B4 per pair if
ordered w BY8T,

VARIABLE IQIIKUE?ANC! CHOMKE A choke will oppose
the flow of AC depending on how much 1ts care s saturated,
tharefore, if the ehoke (8 bullt with & apearate coll for delibare
ately saturating the core, a amall variable de eurrent will ast
a8 & voltage regulator for lamp dimming and & muititude &f
gther purpssea, We ofier such & shekes of § lmrl AC rafln
rsqulrrnn JEmA DC conirol currant at bargain price of £24-34.
Carriage £8:00 + mr This choke welghs approx, 60fbs.
PANEL METER 0-1mA Japanezsa mada full viston parspex
frant, flush mounting. Price £3-24.

PHOTO MULTIPLIER TUBE Americar RCA, thelr typs
no. 4888, Have a gain of a million &r more, reguler prige over
£90 but we sfer thess brand new at £4-88 + 385,
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ELELTRONRIT

“EDUCATIONAL KITS OF
EXCEPTIONAL QUALITY”

(AUDIO magazine)

THIS IS A POWERFUL
RADIO RECEIVER!

The same kit is also 150 other different
actual working projects e.g.:

Computer £ Lagie Clreoits, Radio Receiver, Transmitter,
Elenﬂa{llicgzlgtanfﬂ{nar‘_mht Ampiifler, Audfo Generator,
Control gility Tesler, Lie B :
Deter:lhxr, S]ren‘ Haorh, Buzzer, Sianal TT:'?;;:rm-T.Efor' iy
Cda QBLTT‘;T“ & sound control, Photoradio Receiver, Radio
Photogun, Light Oscillator, Racelver/Microphone Mixer.
Light Switeh, Light and Sound Ilfluminometer, Voltmeter,
Morse Code. Ammetef, Sound Level Mater,
Field Strength Meter, Ohmmeter, Diode & Transistor
Hygrometer, Sphygometar, Eic., Eaetaé, Transparency Indicator
Ete.. i Ly | te., Ete.

The above Is just a sefection of the circuits available—
you can also design your own circuits with these superb
new Denshi-Gakken "EX" construction kits.

No previeus sxperience of electronics is required but
you learn as you construct and have a great deal of fun
too. The kits are completely safe for anyone to use.

Kits ‘are complete with very extensive construction
manuals PLUS Hamlyn’s “All-Colour™ 160 page book
vElectronics” (free of charge whilst stocks last),

ALL KITS ARE FULLY GUARANTEED. Add-
on sets (to Increase the scope of each kit) are
avallable, plus spares and accessorles as required.

150 PROJECT KIT £39.75 60 PROJECT KIT £25.75

120 PROJECT KIT £33.75 30 PROJECT KIT £18.25

100 PROJECT KIT £29.25 15 PROJECT KIT £16.75

Prices include educational manuais, free book, VAT,
p & p (in the U.K). Free Introduction to the British
Amateur Electronic Club. Free list of low price slec-
tronic books.

Callers at 20 Bride Lane will be very welcome.
Trade and Educational enguiries invited.

Cheque/P.0./Barclaycard/Access No. (or 14p for illus-
trated literature) to DEPT. EE.

SEE US AT BREADBOARD
BINGLEY HALL, BIRMINGHAM, 23rd-26th MAY 1578
ELECTRONI-KIT LTD.
20 BRIDE LANE, LUDGATE CIRCUS,
LONDON ECAY 8DX (01-353 6430)'

MINIATURE VARIABLE CAPACITORS 251-25+25pf & 75p.
SUB-MINIATURE TANTALUM CAPACITORS 4-7uf 10viw. @ 6 for 25p.
TRANSISTORS BC 548 or BC 542 at 10p, & for 50p.

DAU TRIMMERS 2 to 9pf @ 10p, 810 45pf & 10p, 0 to 125pf & 12p, 8 to 140p] @ 15p.
POSTAGE STAMP TRIMMERS 10pf @ 10p, 30pf @ 10p, 1000p1 & 10p.
VERNITRON FM 4 10-7 MHz FILTERS & 50p, 3 for £1.

50 AC 128 TRANSISTORS Branded but untested & 57p.

fuf 25v.w. ELECTROLYTICS @ © for 25p.

10 AMP S.C.R.'s 100 PIV @& 25p, 400 PIV @ 58p, 800 PIV '@ 80p.

MULLARD SOLID DIELECTRIC VARIABLE CAPACITORS 185+600f @ 40p.
COIL FORMERS - dia. wiih core @ 6 for 25p.

McMURDO 8 PIN PLUGS @ 20p, 8 PIN SOCKETS @ 20p, COVERS @ 15p.
20 PHOTO TRANSISTORS AND DARLINGTONS Assorted untested @ £1.
ELECTRET MICROPHONE INSERTS with FET PRE-AMP ‘@ £1-85.

it ASSORTED PUSH BUTTON BANKS less knobs for £1-30.

200 RESISTORS Assorted 3, 3 watt for 75p.

PLASTIC TRIAC 400 PIV & Amp @ &0p sach.

UNIJUNCTION TRANSISTORS 2N 4271 @ 22p, 2N 6028 @ 25p, 2N 6029 @ 25p,
MELU 21 @ 22p, MU 4884 @ 22p, 4JD5E25 @ 22p, TIS 43 Type @ 20p.

VARIAELE CAPACITORS Direct Drive spi @ T8p, wﬁl @ 75p, 15pf @ T5p, 30pf
@ B5p, 125+-1250F @ 55p, 100+200pf @ 55p, 200200251 28pf i@ 55p. With S.M.
Drl\fE- 500+ 500-25-+25pf ‘2 55p, 250+2W+W—20¢-20§)f i@ T5p, 305+865-+365pt @

M[NIATURE ROT.ARY SWITCHES 2 Pols § way @ 20p, 1 Pole 10 way 2 Bank

@ 40p, 3 Pole 3 way & 40p.

LM 380 AUDIO 1.C. with clrculis @ 80p.

50 ASSORTED 2 WATT ZENER Untested @ 5Tp.

50 VARI-CAP DIODES LIKE BA 102 Untested @ 57p.

TANTALUM CAPACITORS 1uf 35v.w., -3307 35v.w., fuf 85v.w., 2-2uf 35v.w.,

4- ‘.I'u!;f 38w, 6-But 35v.W., 10uT 25V W, 2507 16v,w., S3UF S6v.w., 470f Bv.w. All at 8p

e

MAINS TRANSFORMERS 240 volt Input. Type 1. 24 volt Tapped at 14 volt 1 amp

@ £1-30 (P4P 25p), Type 2, 22.0-2% yolt 500mA @ £1-80 (PAP 25p). Type 3. 45 volt

& amp @ £4:50 (P&P 950), :

800 MHz FREQUENCY 8 DIGIT COUNTER & £115.

1N 4148 SILICON DIODES 10 for 40p.

DIE-CAST ALLOY BOXES Size 67 = 37" = 2" @ £1:15.

800 MHz T PACK NPN TRANSISTORS BF 362 @ 25p each.

ELECTROLYTIC CAPACITORS Screw Termlinals. 880uf 180v.w. @ Zﬂp. 3,300uf

63v.w. & 50p, 15,000uf 40v.w. @ 75p, 33,000uf 16v.w. @ 75p, 47,000uf 10 -ﬁ T50,

Tag Ended Types 500uf 70v,w. @ 15p, 500uf 100v.w. @ 15p, 1000ui 100V w. @& 50p,

300007 25v.w. & S50p, 470001 25v.w. @ 50p.

50 BC 107-3-9 TRANSISTORS Untested @ Sip.

HC U CRYSTALS 40MHz, 44-3MHz, 45-9MHz, 46-5MHz, 46-7MHz, 48-3MHz,

50-1MHz. &l ai 50peach.

_SISPIN‘PI.IJE AND SOCKET like R.S. European iype with'2 mefras of Cable &
B pair.

Please add 20p for post and pacl\in_g an LI.:K. orders under £2. Overseas postage at

cost,

J. BIRKETT
RADIO COMPONENT SUPPLIERS
25 The Strait, Lincoln LN2 1JF Tel. 20767

TOPS THE PAGK!

COMPONENTS - Now over 1,000 typesin stock.
KITS - See the new range of low-cost 'ELEKITS".
MODULES - New ready-built functions.
SERVICE - 1st Class same day despatch.
QUALITY - All guaranteed products.
PRICES - Many reductions!
MAGAZINEPROJECTS - Trouble-free!

Our 2nd edition illustrated catalogue is now available.
The much increased range shows many welcome price reductions.

The new range of easy build kits com:-
% plete with simple to follow instructions.

HOURS OF FlEASUH PRtalysoncied hint supnlied Witiise

4 3 BURGLAR ALARM &5 ROULETTE
&% BICYCLE SOUND FLASHER
% MINI ORGAN <&SIREN
EASY BUILD INTRODUCTION ‘*““":E“ S TIME SHTcH
n n n — include
570 ELEGTHI]HII}S{C} Rl ACE ertalonis  Bd S AT Tor
free brochure of kit range.

| enclose 30p*, please send catalogue.

= Refundable with future orders over £5.00.
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This new style course will enable
anyone to have a real understanding
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
e re s ow easy steps mastering all the essentials

of your hobby or to further your

career In electronics or as a self-

you mas ter employed electronics engineer.

All the training can be carried out
in the comfort of your own home

. +
: . and at your own pace. A tutor is
ec ron I & available to whom you can write, at

any time, for advice or help during
your work. A Certificate is given at

see o the pract Ical wqy‘ the end of every course.
1. Build an oscilloscope. EE

As the first stage of your training, you actuslly build
your own Cathode ray oscilloscopel This is no toy,
but a test instrument that you will need not only for
the course's practical experimsnts, but aiso later if
you dacide to develop your knowledge and enter the v
profession. It remains your property and represants et X

a very large saving over buying a similar piece of
essential equipment.

2.Read, draw and understand
circuit diagrams.

In a short time you will be eble to read and draw
circuit diagrams, understand the very fundamentals
of television, radio, computers and countless other
electronic devices and thair servicing procedures.

3.Carry out over 40 experiments
on basic circuits.

We show you how to conduct experiments on a wide
variety of different circuits and turn the information
gained into a working knowledge of testing, servicing
and maintainingall types of electronic equipment,
radio, t.v. etc.

4 FreeGift.

All students enrolling in our courses receive a fres
circuit board originating from & computer and
containing many different components that can be
used in experiments and provide an excellent exampie
of current electronic practice.

r O N S L N e S S
Post new, without obligation, to:-

| BRITISH NATIONAL RADIO & |
ELECTRONICS SCHOOL
P.O. Box 156, Jersey, Channel Islands. I
NAME

' ADDRESS I

I Colour Brochure N\

EEB4
L Block caps please
D D S N O S S =
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SMALL ADS

(Telephone 01-261 5918).

The prepaid rate for classified advertisements
is 16 pence per word (minimum 12 words), box
number 60p exira. Semi-display seiting £4-40
per single column centimetre. All cheques,
postal orders, efc., to be made payable to
Everyday Electronics and crossed “Lloyds Bank
Ltd.” Treasury notes should always be sent
registered post. Advertisements, together with
remittance, should be sent to the Classified
Advertisement Manager, Everyday Electronics,
Room 2337, IPC Magazines Limited, King’s
Reach Tower; Stamford St., London, SE1 9LS.

CONDITIONS OF ACCEPTANCE
OF CLASSIFIED ADYERTISEMENTS

o AR

1. Ad i are
1o the conditions =ppearing on our
current advertisement rate card and on
the express understanding that the
Advertiser warrants that the advertise-
ment does not contravene any Act of
Parliament nor Is It an infringement of
the British Code of Advertising
Practice.

-2, The publishers reserve the right fo
refuse or wi any adverti t

3. Although every care is taken, the
Publishers shail not be {iable for clerical
or printers’ errors or their conse-
quences.

For Sale

100 I.C's (reject), Only 99p inc. post. All
orders to: Michael Jones, 26 Whitchurch
Avenue, Broadstone, Dorset.

NEW BACK ISSUES of “EVERYDAY

NOTICE TO READERS
When replying to Classified Adverti te please
BNBULE:
{A) That you have clearly stated your requirements.
{B: Thatyou have enclosed the right remittance.
(C) That your name and address js written In block
capltals, and
(D) That your letter is correctly addressed fo the
advertiser.
This will assist advertiaers |n processing and despatch-
ing orders with the minimum of delay.

Service Sheets

SERVICE SHEETS for Radio, Television,
Tape Recorders, Stereo, etc. With free
fault-finding guide, from 50p and s.ae.
Catalogue 25p and s.a.e. Hamilton Radio,
47 Bohemia Road, St, Leonards, Sussex.

BELL’S TELEVISION SERVICE for service
sheets of Radio, TV etc. £1 plus SAE.
Colour TV Service Manuals on reguest.
SAE with enquiries to BTS, 180 King's
Road, Harrogate, N. Yorkshire. Tel: 0423
558B5.

Tapes

SUPER HSOUND OFFER, 9p stamp brings
you our new list of stereo cassettes and €80
oassettes, A, W, & J. M, West, 56 Frankwell
Drive, Coventry CV2 2FB (EE).

Books and Publications

SIMPLIFIED TV REPAIRS, Full repair
instructions individual British sets £5:00,
request free circuit diagram. Stamp brings
details unigue TV publications. Ausee, 76
Church Street, Larkhall, Lanarkshire.

RADIOBO0OK SERVIC

E
578 Edition £5-28

i
B
k&

Record Actessories

BTYLE for Hi-Ff, Muale Centres. Il lst
free for S8AE, Also cartridges, leads, meces.
gorles, Detalls—Felstead Elsctronics (EE),
E.!g%ﬂe.y Lane, Gatley, Cheadis, Ches, SK8

254

ELECTRONICS”. Available 60p each Fost
Free, open PO/Cheque returned if not in
stock, BELL’S TELEVISION SERVICES 180
Kings Road, Harrogate, Yorkshire, Tel:
(0423) 55885.

Receivers and Components

FULL SPEC COMPONENTS, Brand new ne
surplus, 9p for list. TERO, 108 Clitheroe
Road, Sabden, Blackburn, Lancs,

PARCELS. Caps, Res, Trans, Diodes, items.
Over 100 parts, £2-25. 200, £3-50. List s.a.e.
Sale, 37 Stanley Street, Ormskirk, Lancs
L39 2DH.

Misecellaneous

AFERIAL BOOSTERS improve weak VHF
radie and television recepton, price £5.
SAE for leafiets, Electronic Mailorder Lid.,
Bamsbottom, Bury, Lancashire, BLO 9AG.

DISCOVER ELECTRONICS. Build forty
easy projects including: Metal Detector;
Wireless Transmitter; Breathalyser; Radios;
Stethoscope; Lie Detector; Touch time-
switches; Burglar Alarms, etc. Circuits,
plans all for £1-29 including FREE circuit
board. Mail only. RIDLEY PHOTO/ELEC-
TRONICS, Box 62, 111 Rockspark Road,
Uckfield, Sussex.

NO LICENCE EXAMS NEEDED

To operate this miniature, solid-state Trans-
mitsggrl-,lleceiver Kit. Only £10-25 plus 25p
i ;

‘Brain-Freeze' ‘em with a MINI-STROBE
Electronics Kit, pocket-sized 'lightning flashes’
vari-speed, for discos and parties, A mere £4-50
plus 25p P. & P, Experiment with a psychedelic
DREAM LAB, or pick up faint speech/sounds
with the BIG sound-caicher; ready-made
rgu%i—;uncﬁon modules. £5 each plus 25p

LOTS MORE! Send 25p for lists.
Prices include VAT,

BOFFIN PROJECTS
4 CUNLIFFE ROAD, STONELEIGH
EWELL, SURREY. (E.E.)

ELECTRONIC COMPONENTS and E.E. pro-
{ect kits 1973-now. Catalogue SAE, plus 30p,
Jadebond Ltd, Middridge Drift Ind, Est,

Middridge, Shildon, Co. Durham. Tel:
Shildon (038 884) 3845,

GUARANTEED ICs. 7400/10p 7447/55p
7473/24p 74121/24p  4000/15p 4011/15p

4017/15p 4027/32p 708/22p T41/22p 7805/60p
NES555/25p, Many more! SAE full list CP
ICs 22 Oakfield Road, Croydon, Surrey.

TIRRO's new mail order price lst of
electronic components now available on
recelpt of SAE. TIRRO Electronics, Grenfell
Place, Maidenhead, Berks,

i ASSORTED COMPONENTS £3-60, 341b
£9.10, Small Audic Amplifiers, § Transistors
squivalent te ACI28, OC7T2, with circult, 3
for £1. 300 small components, Transistors,
Diodes £1+50. Wire ended Neon's, 20 for £1.
Panel with 40 74 serles ICs, £1-50. No
postage., List 15p, Befundable insurance
ada 15p. J.W.B, RADIO, 2 Barnfleld
Crescent, Sale, Cheshire M33 INL,

TUNBRIDGE WELLS COMPONENTS,
BALLARD'S, 108 Camden Road, Tunbridge
Wells, Phone 31803. No lists, enguiries S.AE,

SINGLES / HOLIDAYS / HOUSEPARTIES.
Friendship introductions. Free details—
Christian Friendship Fellowship, Dept. B84,
Edenthorpe, Doncaster (SAE),

LABBRATORY CONTENTS: test equipment,
rocket assemblies, analysers, photographic,
recorders, spares, furnace, tapes, eic. 0403
TE236.

THE SCIENTIFIC
WIRE COMPANY

PO Box 30, London E.4.
Reg. Offica, 22 Coningshy Gardens:

ENAMELLED COPPER WIRE
G 11b Boz 4

SWi oz 2oz
J0-ig 2-85 1:45 15 =60
20-29 2:85 1-65 -90 70
30-34 3-05 175 1-00 Fia
3540 340 1485 1-18 B4
41-43 4-85 258 1:95 1:30
4445 5-05 3-05° 215 170
47 5:00 5-00 3:00 1:80
48 15:00 800 §:00 3:30
SILVER PLATED COPPER WIRE
14818 450 2-35 1-44 180
E0&22 500 £-85 1:74 1-08
24438 5-70 33 2:00 1.2
28430 667 3-86 2:35 144

Prices Include P & P and VAT,
SAE brings list of copper & rasistance Wires.
Dealer enqulries invlted.

RECHARGEABLE
BATTERIES

TRADE ENQUIRIES WELCOME

FULL RANGE AVAILABLE. SAE FOR LISTS, £1.48 for
Baokiet* Nigkal Cadmiun Powar" rhu caialoul. Write
or call, Sandwell Plant Ltd, 2 Unlen Drive, Boidmers,
Eution Coldfield, Wast Midlands. 0621-384 8784, Or see.
1‘2’%&; &t TLC, 38 Craven Strest, Charing Croas, Londan

Please mention

Everyday Electronics

when replying to
advertisements
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electrical systems:

New series of courses on electronic

equipment.

DC electronics.
AC electronics.
Semi-conductors.
Electronic circuits.
Digital techniques.
Microprocessors.

Line printer.
Dual floppy disc.

Dual trace 5MHz and 35MHz

oscilloscopes.

Memory expansion for digital trainer.
2M hand-held transceiver

Electronics Courses

New series of courses on car

Heathkit self-instruction electronics courses are
complete, low-cost learning systems: All you need is the
will ta leam and the Heathkit courses will taach you at
VOUT OWnN pace.

it's easy because the courses are based on stepby-
step programmed instructions, with atdio records for
optional cassettes), self evaluation quizzes totest yolr
understanding, and interesting experiments thiat
EACOUFage you fo leam the 2asy “hands-on” way with
theoptional Heathkit experimenterrainers.

Thousands of people just like you have already
leamnt electranics the sasy Heathkit way —at home.
in educational establishments and BARCLAYCARD
if industry throughout the world, '—_' |

You'llfind it easy too. Ful | visA
details are in the Heathkit catalogue, _|
tagether with hundreds of kitsyeu = =

can buildyoursel forthehiome, [y
|

car and workshop.
= _ i
L 1 1 0 0§ IF S

Send for yourcopy now,
ToHeath (Glousester) Limited, Dept

< . h--"""1--; -
\Bristol Road,
Glaucester GL2 6EE. Please send theitems | have ticked.
[ Heathkit catalogue (enclose 2001 stamps). 0116 page computer
brachurz (enclose 20p instamps).

HEATH

Schiumberger

EE4/79 '

» 2 L Inen you Wil sutprmshically recsive s copy af thelatest Heathiit catalogus I
wi usethls coupon Registen Engiand, aumber 506177

There ars Heathkit Electronics Cantres at 233 Tottenham Catrt Road, Lontdan (01-63& 7349) and 2t Bnstol Rozd: Goucester (Gloucester 2945]).

Nzms

AdGress

NB.i

e

TIL200 Green Leds  25p

Clef Kits

Designer approved quality kits for
Electronic Musical Instrument
Construction.

JOANNA 72 & 38 PIANOS

Six and 73 Octave Electronic Pianos

with unique Touch Sensitive
Action, as- used in the P.E,
JOANNA, which slectronically

simulates pianoc key inertia—a
feature not available in any other
design. A new physical layout has

TIL209 red 5p. Clips 3p
Larga rad/clear Leds 20p
BC107/8/9.12p, ORP12 T5p
Texas 555 Timers: 3Ep
80 Earphone & Plug 18p
Crystal Earphone 43p
Trimphone Warbler Unit
is;. :’.‘hmTess‘I;elascunic

erial 65" 103547 i
F.M. Room Asrlzi B5p
Electronic  Timer Unit
240v A.C.[6-12v D,C. 49p
Magnets fip & idp
Large Cire, Megnets  18p
Reed Relay 3-12v DC 40p

ABS Prolect Boxes & Lid
Black

Pols 10K, 1M, LIN  18p

Vero -1 offcuts T5p
Vero Type 1 ping. 3pea
Rubbsr Sucker or Fesg 2p

Croc Clips Red/Biack 7p
Croc Jumper Leads  12p
GPO 4 Digit Counter 500
ohms 17 = 417 42p
3 Digit Mec Counter 18
ud - Sirens @ vaoit D
£1-40 sa. Buzzer Alarms

Miniature Push fo Test
Switch Red Button  18p

eed Switch:  18p
Large Reed Switch  15p
Changeover Type Ep
Slide Switch DPDT  {8p
Intercom Switch 35
Key Switch & Key £1-
Micro.  Swifches  Coin
Opsrated 45p. DPDT 25p
50 Asstd Springs 4%p
go Untested QA1 26p

" ICs 3p
o Transistors 30p

Clef Products (Dept E.E.)
16 Mayfield Road, Bramhall, Cheshire SK7 1JU.

been adopted to simplify consiruc- o g 48, 13 voit DC 75p, Buzzer | 25

tion. Eric!r?u';:gn:: il 4-123 Bi12y DC 27 dia, 28p 30 Asstd Resisfors’ 35p
(3] ; B Neon 80v lep. 240v 35 BABANI BOOKS ;

P.E. STRING ENSEMBLE Tape Recordsr  Motar | RF Chokes Bp. 240y A 50 Led Circuits: 75p

The only kit available to the proven Beo i Deic x 2t 38p g‘g.t;;;;gg;;-g,ﬁ,, so5. | £0Clads Circuits eh

A. J. Boothman Design for this ey a,&‘n"gﬂmp'}i 80 . arsweiss | TTL o CoL Bata 55p

versatile String Machine.
Sent S.AE. to:

Resistors W 5%  Zpea PRICES iNCLUDE VAT ADD 18p POSTAGE

GRIMSBY ELECTRONICS

84 TENNYSON ROAD. CLEETHORPES, S. HUMBERSIDE

Callers to our Lambert Rd., Grimsby Shop, 100's of bargains—relays, cases,
components ste,, st 10p. Cpen Tues., Wed., Fri,, Sat., 10-5.30pm

a digitizer adds another dimension -

The Bit Pad computer digitizer converts graphic
information into digital form for direct entry into a
computer. By touching a pen like stylus or a
cursor. to any position on a drawing, diagram,
photograph, or other graphic presentation, the
position co-ordinates are converted to digital

equivalents,

Terminal Display Systems L1d., Hillside. \Whitebirk Industrial Estate. Blackhurn BB1 5SM., Lancs, England

Microscog ook Architecturs

pnical Electrical

@ Bit Pad interfaces with almost any micro
computer,

@ Bit Pad consists of a 15" sq. digitizer tablet
(11 sq. active area), a stylus, and a controller
cabinet.

@ Bit Pad costs only £450 (excluding VAT).
Fill in the coupon and we will send you full
information and details.

Cartographic Archeojogicall |
Orthodontics Design Gasls
Radiology Microscopy Art ik
Structural Civil Ml
Process Control G
Teaghing Game:
Measuring Biolog?
Menus Market researd
Archeological Ag
Design Geologs

Send to: Depariment CPED, Terminal Display Systems Ltd, Hiilsid:‘.-uhiieh;;ndusrral‘ﬁze —I
| Blackhurn BBISSM, Lanes, Ergland, I

! TN e e ity

I Address .

L.
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TAMTRONIK LTD (um) Printed Circuit Boards &

217, Toll End Road, TIPTON, West Midiands DY4 0HW TEL:021-557-9144 KITS for EE prOjeCtS

Mag | i KIT CONTENTS KEY TO KIT CONTENTS
issve | PROJECT ret || PcB.| KiT (see key) A Véro-board(s)
1 B Printed Circuit Board(s)
1878 2 | = c With scraen printed component layout
dan | Audio Visual Ma‘hanama + 65 5'50 ik D Ta?_s lp
Touch Switch . + T4l 1:80 E AL s
Rapld Diode che:k e A e AL 4 52 | 223 3l F AsEbut w:th axclusionu—P[eass ask for cmm
Car AIBtM covivrsssiingross + 80 || 5:48 L G Diland/or ndjor ping
Feb | Lond Tester ...oevovisias 51 4:17 L H Hardwara inc[uﬂeu Switches, Knabn. Lamps & Holders, Fuses &
Chaser Light Dluiay 1-75 ]| 2032 L Holdsrs, Plugs & T , Speakers
A.C, Meter Converer ....... 4+ 80 || 897 | B.EHL. Msters, Relays, Tarminal Blocks, Battery Connsctors, sic, Bl
excludes nufs, bolts, washars, cannactrr!ﬂ wire, Batterles and
Audio Test{2 Peb's) . $1i74 ||114-05 | B.F.G. special miscellaneous items,
Mar | C.R. Substitution Box — 846 | EH.L, J Az H but with exclusions—Please ask for details
Catch=a-Light . 4 el 832 | B.EM.L K AsH but :n:lud[ng connecting wirs
Walrd Sound /... + 62| 528 | BiEH.L L Suitah
Roof Rack Alarm - <+ 60 = M Sultab casewlih Screen printed facla,
Apr | Mains Dalay Switch ... + 84| 12:48 | BEJiL. N Eull ki tu magazine specified standards
Potkat TIMET iuaniseiasiniias 4 80| 348 | B.EMH.L P Kit with inigh | ing all prime feat inelud-
ing screan printed PCE and case whore apuroprmto
Fiash Mater ... fiuit o e E - 4 76|1-11-00 | B.EH.L,
May ¥n|n:Tn§r e ? + 54 ‘%g JE.H.
el bt R + 70 57| BEHL, Doing-it-Digitally BARGAIN CORNER
BRI +1:00 || 1068 | BEMIL, TTL ELECTRONIC 100 = w 1k earbon resistars30p
Jun llr‘"lmh—i'mg'\li'?hnr: ’ ‘r ..... + 85 3-152 EE.E.G.H.L. TEST BED 10 x 1w 5% thSreelstors  18p
‘such IS, uvr.....‘...l.. ; h
Vet R s . | = Complete kit E040 I AEs kh s lrioln | A ee
ViaUBL CORtiRLItY TEBEEr <.y oxvesriosrsinsiieisnyee| EORS - 408 | EM.L. 10 % 1w 85 100R reslators  1dp
£20:65 | 15 gy 557 300R wirswound 50p
| 1) B P 9:38 | B.E.G.H.L.
Jul ;#;?!%nn?uj-g’i'u C R A s 788 E.J, Campongnts for 10 x 47u 10v Axial Elec. Capg
QUBOMITE (v iveiniiinss 4140 || 7-30 | B.EGH, first 6 parts E041 £3-60 25p
Logle Probe iiooiivinien 4 30| 278 | B.EGH.L, (Including additional 4 % NESE Timer £1'00
Slave Blagh oo 4+ BB @72 BE Plug in malns PSU
Aug | MW, Fﬁl { Radio i 50 || 478 | BEML compoents) aviaviav/izy DC
Aidlo Freq, Signel aenamnr ; : 4 g5 || 12041 | BIEL, BOTH KIiTS : s
CHRONOSTOP ... SR el £2:50 || 20:20 | C.EG.KMP. tal £24.00 300mA sultable for
(special price) louistars & T.V. Games £2:90
sep RFH%:ggﬂ?an&ru}nr R A E e ‘Ig-?i Eﬂ:.
c““ﬂ'su:"ésit‘ ” B 4% g No 1“@1‘%{ Ed
f ! i ¥ f
Al o i e s CHRONOSTOP
oot €.M.0.8. Radio +1+48 | 10:76 | BIEGH.L sum"ben phone call charoe
B el Toes | 158 | BEGH.L ROt with a prsfessional finign | AUG- 78 RaSRest
goi -1;.o:gmu$ Tl ?Pss; gED | B — || N CASE with screen printed fa€la | ooy 13 § TAYLOR Inp iiming
OING-IT-DIGITALLY =18t 8 PARTS \.o0vuinnrr EO4T - a-mlﬂ,ilnc.n d, compe.) “““ﬁ'“’? "§r‘d‘.§‘f’”‘“ modes plis normal statt/stop
= | rovision for ot i
Noy. | Audie Efaets OBBIAOr  yoii oo || B4R 240 | EM.L ::1" :A:ﬂm? "ﬁ‘;' operation
Gy ssgent| ' EBL gia El80 pIos h of
Dec Watst Leval Alert ... E043 4 70| 08| BESJL ;l;i[n'd 5‘.]‘;“::“? ﬁr!n‘;& m:&!ﬂm;ﬁ a professional finiah
BSC TELES M ' 90| CEGKM.P, EEniren. 0. A ;
Nay ’é’an?gaﬁt'f.f??n uula'garlleé'll'm%ﬁ €04 PRGN | pReach s sccass 1o preset poten- | CASE it crean erinted
Combination Lock{ 35 M) e 42185 || 19-90 | BLEH.L. Sep d:.me}‘ﬂ!rd e o
HOMIiNG GAME  £uvssanssssrresnsasrnspriniionnsss| EOSD 478 || 4ET | BEH. ganionad jo ncormorate | peg with scresn printed
et | MiniiModule—Passive MIxer oovisiivivessieniers £047 - .47 | BIEH, l=r?n printed for ensp of ”:’"‘ﬂ"‘;“‘i“ﬁ"”‘
Full Assembiy Instructions
dibl L W T AR Cenee et = -g1 | EM, Basic kit (2 diglts) £15-90
D | At asher el B e | B | BEL {3 digite) £22.30 PRICE INC. VAT £20-20
rﬂan:&t; Lm?wb’l‘:sm }'... '.i.“”" E0S0 100 ;-so g.EE.n.L.
CRIBEMIRIORSe AP R e s = SSR SOLDERING IRONS & ACCESSORIES
BRE {8 watl iron fne. Mo 20 BitlintNmM{i gmm)
878 | Mini Module=Continulty Tester, .e.coovv1o & g0l 378 BEH. L £330 1 v bl
dan | Lighte Rem o ke e s £os + 80 80 BEGHL. Stand £3:25 él :; HI'I % (6 lm]m:l
R e Color printad whasl (8« BoB's) oo | Eost | 4340 || 1780 BEM. SeleanBNelL0 inca stp | idontoroma Consractr
Homdphone ERRATCEE  uuveewrsrnsssvarssirsnssss|l EOGE 2:08 E.H.L
Tamironlk Ltd, reserves the right to changa kit mnianl wlihuut notice
EE 2020 Tuner Amp=Board A inc. RF unit 3:85 || 54:44 BEG.H. whérs necesstry to incorporate current medifications or to ma e valld
DEC EE 2080 Tuner Amp—Bonrd B 3:40 || 22:38 B.EH. substitution for temporarily unave{lable components. Tht majarit cl
EE'2020 Tuner Amp— 1:48 4:36) B.EH. the Wits we advertise can bs suppiled from stock oF comailed at sho
TO EE 2020 Tuner Amp—Bi 2:20 || 18:63 BEH. notice from camponent stocks hald, but when ordaring you should he
EE 2020 Tunet Amp— 1-40 || 22:28) B.E.G.H. prapared 10 allow at leuu. ten dm. and up to one month, for us i
FEB | LEEQ0B0. ... vosisvihsbassniusiis — || 11:85) K. completa your ordar, Upan recal !nf,uururdar aeknowledgement will
E Eoes ||  10-30 || 123:00) B.E.G.K, be made by return post within 48 hours detalling our contrel number
+ P.e.b's designad by Tamtranle to EE cirsuli specifications for that traneaction, In case of any enqulry pfease quote this numbar.

Kils can be supplied excluding P.C.B's andfor case. Send SAE tor details naming VISIT OUR SHOP AT Telephone or Lelter
it and kit reference and bne alogue. 32 Market Place 7
TRADE & EDUCATIONAL PRICES INCLUDE VAT | Great Rridge, Tipton,
ENQUIRIES WELCOME P&P 30[) West Midlands. |
|NDEX To ADVER."SERS E.D.A. v 249 | Newnes-Butterworth e 247
Ele:trnrti-li(il: a ... 292 | Phonesonics 232
; Electrovalue .. e 195 Iy =
Ace Maileronix oo aen w252 e, Radie Bock Services o e 25
Antex i ... Coverll gnorge Slldlu, David e axs %‘“ Radie & TV Components ... oo Coverili
BiPak 21 reenwe e = ‘ur Shs _50
Birkor.;:.i e S S L i Grimsby Electronics we s e 255 | Sandwell Plant e we w254
B e e A .. 249 | Seience of Cambridge oo 237
MNRES. . s 3 Seientific Wire Co. .. i A
Boffin Projects N4 Heath-Kit ... o W -
Bull J e v e ot S Home Radio e wn w194 Srmmc RookCe o T o
" wne e (T CEE] Ll giray Soo 0. s s bas aaa
Chareroft Electronics v 242 ih:‘fi:;irﬁrg;; :3: Swanley Electronics e 196
Chromatronics oo 244 : i
Clef Projacts 255 K. & A. Distributors ... 156 | Tameronik e e 256
Collier. MeMilian (8. IE T) ' . 194 | Magenta Electronics & .. 194 Terminal Display Systems ... o 299
Crilcant Radls) | i a2 Maplin Electronic Supplies Ltd, ... Cover'iv $E";g°" :g:
Crimson Elektrik ... .. we o 247 :::i'f" A i S e e S e g; VT st i 2 S PN
atford Electronics
Dewtron ... +++ 250 | Monslith Elnczrcnics Ll:d. ... 250 | West Lenden e 250
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Vistount IV unit in teak simulats cabinet: Sitver finish rotary comtrols and
pushbuttons with matching fastia, red mains indicator and sier=a jark
socket. Functions switch far mic. magnetic and crystal pickups, tape wner
and auxitisry. Reat panel features tw mains cutlets DIN spesker
and input sockets plus fuse 20x20 watls RIS 40,80 wearts peak-

For use with 8 10 15 ohm speakers

GPECIALOFFER

FREE 4 dimengional steren sound adaptor, when purghasing
20x20 Viscount amplifier.

30x30 WATT AMPLIFIER [N KIT FORM
Far the experienced constructor com-
plete in every detail. sanie faciitios
a5 Viscount IV, but with 3030 outpur,
B0:B0 watts peak. For use with 4.15
ohms speakers: + pip

£29.00 £z50 ;

b

SFEG‘M-

ofFE" 30,30 WATT AMPLIFIER IN KIT

WITH SPEAKERS

AMPLIFIER

£292.90
25058
FOR PERSONAL SHOPPERS ONLY

BARGAIN PACKS
CURRENT CATALOGUE
PRICE £ '
ATOVER

PER PACK

S;El]llﬂ PRICES

the

amp modules; + 1 LP1182/2 Steren pre amp for
ceramic and auxiliary input.

PACK1_2x LP1173 10w RMS cutput power audio

Mullard

AUDIOMODULESIN

2 Goooman compact 12" base wonlers with cropped sze 14,000 DUR PRICE £ 4 9 5
Gauss magnet. 30 wstt AMS handling = 3%" approx. prpL1.00 ®
tweeters and crossovers, £49.00
Tp&p £4.00 PACK 2, 2 x LP1173 10w, RMS outpint power audio
BUILTAND READY TOPLAY  330g amp madules + 1 LP1184/2. Stereo pre amp for
30930 Viscount. Available fully bt and tested T pkp £250 mn:ﬂ!t. ceramic aﬂﬂﬁ :urlhanr inpuits.
. PRICE
ilus. 505
EMI SPEAKER BARGAIN : £7.45

Stereo pair 350 kit System consizts of
13" x 8" aporex, wooler with ralled
sumound, 2% " approx Audax tweeter,
CTOSS0VEr components &l crooit
dingram. Fraquancy respanse 20 Hy

10.20 KHz Powsr handling 15 watts AMS.
20 watts max.

8 ahint impedance;

£14.95

Per stereo pair
+ £3.&0 pln

BSR P200
Belt drive.chassis turntabla unit semi £24.95
2utomatic, cuging device, plp £2.55

ADLC BLM 30 Mk Il Magnetis Cartridge

ta sl £?.75

BS

LRTAMAL cartidge 7 speeds willh 450

or descorse
OUR FRICE

GARRARD DECK
MODEL CC 10A

Racard changer with cusing device:
fitted with steren ceramic cartrdps
ready to fitinta your awn plinth

_f_?.gﬁ ] plp £2.00

SANYO Niz/cad. baery, with
mains charger equivalent in
size and replaces 4 SP1Y
Type bakts. Size 3K T
x 2" approx

£1.50

Size 12

pto
£1.50p

AB/FM STEREQ TUNER | &
AMPLIFIER CHASSIS COMPLETE WITH DECOD ER

Reaty built. Designzd in a stim form
Rutary Controfs Vol On/0ff, Bass, Treble, Batance,

Push Buttans for Gram, Tapo, VHE MW, LW

Powar Dutput & watts per channe! Sing at 2% TR into 15 Ohm
7 waris'speech and musis,

Tape Sensitivity Playback AD0mV:¢ 30K OHM for mas autpyt Becord
avartable from 25KHz, | 150mV /1 00K) deviarion

+ 200mVAE0K autput
FM signal Fraguency Range (Aadio) S0H: to 1 7KHz within = | d§
Radio  FM sensitivity for 3d8 below limiting batzer than 10wy
AM sensitivity for 20d8 /M MW 350 uV/Metrs LW ImV/ Metre
Size approx length 157 xheight 25" x denth 41
240 Valts AC Complete with luniag dial

Lircuit diagram,

Manuaisingle play
racord deck with Fuio-
refurn and coeing tever. lifed with sieren

spindle adaptor ideably suted from home

£10.95 5
e

for compact, madam instatlation

2
28

£19.95 5

10+ 10 AMPLIFIER KIT

An opportuity to buy = 10 watis per channel steren
amplifier kit which |s suitable for use with 3 ceramic
cartridge. Tha-ampiifier utilises proven Mullard modules and
i3 availatle at & very compatitive price. The amplifier kit
comes complete with instuctions and incledes: 3 Mutlard
LP1783 stereo preamplifier module, two LF11 73 power
amplifiers with intagral heatsinks, & power supply,

Zohel networks, front and back mounting panels, 3 finished
tastia panel, all control pomntiometers {hass, trable,
volume and Balance), switches, input. output‘and headphone
sockets, wire, and an easily assembied wrap around cabinet

to house the finished wnit.
pzp205 £11.85

ACCESSORIES ARE ONLY
AVAILABLE TO THOSE
CUSTOMERS WHEN BUYING
OUR BARGAIN PACKS.

]

L

ACCESSORIES

Suitable power supply pantsincluding
mains: f . rectifier, i

RIS £1.00p4p £1 .95

Recommended set of
rofary steren conirols
comprising BASS, TREBLE,
VOLUME and BALANCE

p+p 50p 95']

BARGAINS FOR PERSONAL SHOPPERS

LED 5 funcsion men‘s digital watch
stainless steel fineh
LED 5 function men’s digival waich:

stainkess steel fish fﬁ .95
i LLO B Function CHRONDGRAPH men's digital

watch. stainless steel finish £12'95

POCKET CALCULATOR With LED display, maniory

and percentage key £295

AM/FM DIGITAL ELDCK
RADIO  Accurate 4 Dignt
Electionic Clockwith 13 LED
display. Bimrer and

Sn00ze litner,

£11.95

125 Wart Power Amp Modute

£13.

Mains powsr supply far above unit
MULLARD Built power supply

DECCA 20w Stereaspeaker kit Comprsing
287 ‘apprax. bass units + 2 3557 apprgr
Tieeler inc. crgssovers fZﬂ.
VIDEOMASTER Super Seare TV Game

with pastal mains cperanion fl 4.
PORTABLE RADIO/CASSETTE RECORDER, AM/FW with clock,

LW. MW. 5W, VHF mains /battery operation

VIDEOMASTER COLOUR
SHOT TV GAME

Chuice of three games—Foothsll, Tannis,

£1.

players: MAINS DPERATED.

£5.95

£3.50

opPORTUNTY AT £9.95 onwy B
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95

Lﬁid Squash, Ready to play—one ar two

& (A

50 WATT MOND
DISCO AmP

£28.95

PEP £2:50
Size approx. T3 % 54" x 537
50 wetts rms. 100 walts: peak owtput. Big features include two dise
inputs, both for ceramic cartridges. tape input and microphong inpi,
Level muxing controls fitted with integral push-pult switches indapendent
bass and lebie coatrols and master volume.
SPECIAL OFFER. The.sbove 50 wart amp plus 4 Goodmars Type 8F, 8"
speakers. Packsge price F45.00 + £4.00 P&P

70 & 100 WATT
MONGO DISCO AMP

Su= Bpgroe

1470 47 ¥ 1057
Brushed aluminium
fasciz and rotary controls
Fiye vertical slide cantrols, masier Vol

13pe leval. mic fevel, deck level, PLUS INTER DECK FADER
for perfact graduated.chatye from racord deck No. 11o

No. 2 orvice versa, Pra (ade level contral T0war
{FFE) lze= YOU hear next dise bufore fafing. 140 wati paak f'j?
itin. VU meter monitars autput lavel, ohp F400

Output 100 watss AMS 200 watts peak.

100 watt fﬁﬁ L

DUD Il SPEAKERS

Attraciive teak finish, modern design,
ncomurating 2 speaker units—g"
-approx. wooler and 24" approx.
tweeler. 45 40 1800 Hz Impedance
& ohms. Power 15 watts AMS.

20 wates max. Per sterenpair

£17.00

£6.50 p&p
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323 EDGWARE ROAD. LONDON W2

21 AHIGH STREET, ACTON W3 8NG
ACTON: Mail Ordaranly, Nocaliers
ALL PRICES INCLUDE VAT AT 123%

and subjact 1o change without natice.

Al ftems subject to availabifity. Price comect st 30.1.79

FOR PERSONAL SHOPPERS ONLY

TANNOY 15" Lancastar cormer cabinets; -
traditional design £2095 each *

NUTE DUE 70 INDUSTRIAL UNREST, PLEASE ALLOW
EXTRA TIME FOR YOUR ORDER T REACH YOU.

ot
Parsanal Shoppers EDGWARE ROAD LONDON W2 Tal: 01-723 8432, 9.30am-5.30pm. Half day Thrsday.

ACTON:Mail Order only. No callers GOODS NOT DESPATCHED OUTSIDEUK i



A dig ntralled stereo sy nthesiser the 56005 with

more hc.l’hes ‘than almosi: anyllnng up 1o £3,000.
Buiid it yourzell for less than £708. Full: spee?ﬂcaimn
in our calalogue.

I'THDLIID

ELECTRONIC SUPPLIESLTD

All mail to:—
P.O.Box 3, Rayleigh, Essex SS68LR.

Shop: 284 London Road,
Westcliff-on-Sea, Essex.

(Closed on Monday).

Telephone: Southend (0702) 554155.

Telephone: Southend (0702) 554155.

A massive new calalogue
from: Mapiin that’s even
bingerand betierthan
before 11 you ever buy
elactronic components,
thisisthe one
calalogue you must
notbewithout,

Over 280 pages -
somein fultcolour
—il'sagomprehanzsive
‘guideTo eleclronic
companents with
hundreds al
photographsand
ilusirations and page.
after page.
olinvalyabledata.

Chur b-manthily

8 newsieilerconizins
Quaraniesd prices,
~apacial pffers and
dll fhe latest
newsfrom Maphin

ots more al excellent pri
188 ﬂrfl details,

Post this coupon now for your copy of our l
1979-80 catalogue price 75p.
Please send me a copy of your 280 page catalogue I

‘assoonasitis published (8th Jan. 1979). lenciose I

75p but understand that if | am not completely
satisfied I may return the catalogue toyou within I
14 daysand have my 75p refunded immediately.

Ifyoulive putside LK. send £1 or ten International I
Reply Coupons:

NAME

ADDRESS

E.E-479 I
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