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RADIO EXCGHANGE LTD.

NEW EDU-KIT MAJO

\

Total Building Costs £9.99

PP+ins. 85p. (Oversean Beamail P+ P £3-50)

. -8
vp O @

soldering iron or solder
* 4 Transistor Earpiece

Radio speaker Radio Radio . .
* Signal Tracer MW-LW * One Transistor Radio
% Signal Injector : . * 2 Transistor Regenera-
* Transistor Tester * 5 Transistor Short tive Radio

PN-PNP P Wave Radio * 3 Trz;{\sislor Regenera-

* 4 Transistor Push Pull - tive Radio

Amplifier * Electronfc Metronome # Audible Continuity
% S Transistor Push Pull & Electronic Noise Tester

Amplifier Generator *

Components include: 24 Resistors
%3iin Loudspeaker ® Earpiece

* 1 Yard of sleeving, etc.
Complete kit of parts in-
cluding construction plans

Completely Solderless Electronic
Construction Kit. Build these projects without

* 7 Transistor Loud- *

* 2 Volume controls & 2 Slider Switches &
* Ready Wound MW/LW/SW Coils

Batteryless Crystal

Sensitive Pre-Amplifier
* 21 Capacitors * 10 Transistors
* Mica Basebodrd & 3 I12-way connectors
I Tuning Condenser & 3 Knobs
* Ferrite Rod & 6% yards of wire

VHF AIR '
CONVERTER KIT

Build thls Converter Kit and
receive the Alreraft Band by
placing It by the nide of a
radio tuned to Medlum Wave
or the Long Wave Band and
operating as wshown in the
instructions supplied free with
all parts. Uses a retractable
chrome  plated telescopic
aerial, Gain Control, V.H.F.
Tuning Capacitor, Transistor,
etc

All Parts incinding Case and

£4.35 Paoe P& Poand

Ins. 40p

POCKET
FIVE

NOW WITH 3"
LOUDSPEAKER
3 Tunable vuvebandn.‘\\
M.W., LW, and Trawler

Band, 7 stages, 5 transistors and
2 diodes. supersensitive ferrite rod
aerial, attractive black and gold case.
8ize 5}” x 1}” x 3}” approx

All Parts including Case and Plans.

Total Build-
ing Costs

£3-99

PAP+Ins. 50p.

NEW

Everyday
Series
Build this

exciting new
series of designs.

E.V.5 5 Transistors and 2

diodes. MW/LW. Powered by 4} volt Battery. Ferrite
rod aerial, tuning condenser, volume control, and now
with 3”7 loudspeaker. Attractive case with red speaker
grille. Bize 9” x5}” x2]” approx. All parts including

Case and Plans.
£4'75 P& P

‘Total Building

costu

E.V.6 Casc and looks as above. 8 Transistors and 3

diodes. Powereit by 9 volt battery. Ferrite rod aerial,
loudspeaker, etc., MW/LW coverage. Push Pull

output.

Al parts including case and plans.

Total Building

costs £5'50 P& P + lus. 55p

E.V.7 Case

Ins 50p

and looks as above, 7 Transialors and
3 diodes. 8ix wavebandn, MW/LW, Trawier Band
BW], BW2, 8W3, powered by 9 volt battery. Push
Pull ocutput. Telescoplc aerial for short waves. 37
Loudaspeaker.

All parts including Case and Plans

I::T.l R £705 P& P 4 Ins. 85p

ELEGTRONIC CONSTRUCTION KITS

Belf  Contained Multi-Band

V.H.F. Recelver Kit. 8 Tran

sistors and 3 Dlodes. Push/Pull

outpnt. 3” Loudspeaker, Gain Control. Buperb

# aectlon awivel ratchet and retractable chrome

phted teleucoplc -erial V.H.F. Tuning Capacitor.

Capicit ist etc. Will recelve

T.V. 8ound, Public Servlce Band, Aircraft, V.H.F

Local Btations, etc. Operatea from a 9 Volt PP7
Battery (not supplied with kit).

Complete kit of parts including construction plans

5 P & P and Ins. 55p

ECK4
Receiver Kit. With &

Push/Pull output stace, Gain Control, and Rotary
SBwitch. 7 Transistors and 4 Diodes. 6 section
chrome-plated telescopic aerial Bensitive Ready
Wound Perrite Rod Aerial. Tuning Capacitor. Resistors,
Capacitors, etc. Operates from a 9 Volt PP7 Battery
(not lied with kit). Complete kit of parts includi

construction plinae

£1-2

P & P and Ins. 55p

7 Transistors, 6 tuneable wavebands, MW,
LW, Trawler Band, 3 8hort Wave Hands.
Loudepraker.

Completely

EDU-KIT JUNIOR

% 4 Transistor Medlum Wave
Loudspeaker Radio.
% Electronic Noise Generator

Solderless Electronic Construction Kit. Build these

projects without Soldering Iron or Solder,

* Crynlal
Wave Coverage
Battery necessary
+ Ome Transistor Radio
% 2 Transistor Regenerative
Radio.

Radio \1edlum % Electronic Metronome,
4  Trausistor PushfPull

Amplifier

All parts including Loud-
speaker, Earpiece, MWV Perrite

3 " Rod Aerial, Capacltors, Re-
fmz"'";"','g{m E.‘,:l::: sistors, Transistors, etc.
Coverage. Complete kit of parta includ-

ing construction plans.

£125 5%

Ins. 55p

MARK 2

WITH VHF INCLUDING
AIRCRAFT

Now with {ree earplece and
switched socket. 10 tran-
sistors. Latest 5” x 37

ROAMER TEN
0009 o

loudspeaker. 9 tuneabie
wavebands, MWi, MW2, LW, 8WI], 8W?2, 8WS3,
trawler band, VHF and local statians, also ajrcraft

band. Built in ferrite rod aerial for MW/LW, Chrome
piated. 6 section telescope aerisl, can be angled and
rotated for peak short wave and VHF listening. Push
pull output using A00mMW tranaistors. Car aerial socket,
10 transistors pius 3 diodes. Ganged tuning condenser
with VHF wection. Beparate coil for aircraft band
Volume on/off. Wave change and tone controls.
Attractive Case in rich chestnut shade with Gold
Blocking. 8ize: 9” x 7" x 4. Easy to follow inatructione

and dl:\grnm! 'l‘olal bulldlnz coata

£11-87 1.7,

EDU-KIT

Build Radios,
Amplifier 5

Five units including
master unit to
constroet,
Components inclife: Tuning Condenser: 2 Volume
Controls: 2 Blider 8witches: Fme tone 3” moving coil
[peaker: Terminal 8trip: Ferrite Rod Aerial: Battery
Clips: 4 Tag Boards: 10 Transistors: 4 Diodes
Renistors: Capacitors: Three {” Knoba. Units once
conntructed are detachable from Master Unit, enabliag
them to be atored for future use. Ideal for Schools.
Educational Authorities and »i) thomse interested in

radio construction.
£6-99

All Parts including
Case and Plans

P& P+
Ins. 56p

JIFFY TESTER

Easy to build and eperate.
Fite in the pocket A quick

O

Complete with earpiece, jack 3
plug and socket resistors, ~ m s
capacitors, components. etc.

Complete kit of parta includ £3.1 P& P4+
ing construction plans. Ins. 30p

checker for continuity of
rewistors, chokes, diodes
transistors, circuit  wiring

(not maing) and loudspeakers

TO RADIO EXCHANGE LTD., 61A
HIGH STREET, BEDFORD MK40
1SA. Tel: 0234 52367.

Reg. No. 788372

% Callers side entrance “Laveils” S8hop.

+ Open 10-1, 2.30-4.30. Mon=Fri. 9-12 8at.

1 enclose £

for

Nume

Address

EE4T6



Sometimes | order my bits and pieces from Home Radio
Components by post, but often | pop in to their Mitcham
shop and buy over the counter., Over the years |'ve got quite
pally with their Managing Director (nice bloke he is too) and
the other day we got chatting about the mechanics of pro-
ducing their catalogue. | was amazed at the amount of work
that has gone into it. In fact, you could say that it has taken
20 years to produce, because the present 240-page edition
de luxe has gradually evolved from the duplicated effort
they turned out in 1956.

The Managing Director says that all through the years he
has worked “up to a standard; not down to a price” in
producing the catalogue—the illustrations, the indexing
the layout, the method of listing, the quality of printing and
so on, It's not surprising that today it is in use all round the
world, and is recognised as the finest components cata-
logue money can buy. Talking of money, the catalogue costs
£1:30 (85p plus 45p post and packing) but every copy con-
tains 14 vouchers, each worth 5p against orders, so there's
70p you soon get back. So the catalogue is quite inexpensive
after alll And when you consider the time, care and effort
that has gone into it to make it the superb production it is,

Today’s finest Components

it's almost a give-away! Talking of 'give-aways' Home Radio
Components do literally give you a new updated catalogue
free when you have been a credit account customer for one
year. Full details about the many advantages of having a
credit account are given in the catalogue.

Just flil in the coupon below and send it with your cheque
or postal order for £1-30. You won't regret it. | can assure
you of that because the Managing Director told me that as
far as he knew not one of the thousands of electronic en-
thusiasts who had invested in their catalogue had regretted
it. Their only regret was that they didn't know about it
sooner!

[emmmm————— = —— =

Please wrile your Name and Address in block capilals

°
|
Catalogue 85 plus 45D Fitkiia | g NAME [
ADDRESS . ... ..., l
with cheque or PO for £1-30 ' “““““““““““ |
.EE. (Regn. No I
i o |V UUE BADO (comeny 110, OmEE e

HOME RADIO (Components) LTD , Dept EE, 234-240 London Road, Mitcham,CR4 3HD Phone

Everyday Electronics, April 1976
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Desugned hv

TEXAS

Featured by PRACTICAL WIRElESS
SOLE U.K. DISTRIBUTORS - HENRY’S

Build the Texan stereo amplifier, then you can be doubly proud | For a start,

unit. And have had all the ple.

% Can b built Stage by stage
doing it youtself, with the Henry’s kit.

Ask for lcaflet 20

% Everyihing necessary
supplied Full after sates service
and quarantees

KiT PRICE

£35.00

Inc. VAT +£1 plrp

Look at the Texan specification

Incotporating fully lnlwmud stefeo preamp
and power amp, with 8 1C's, 10 transistors,
6 rectifiers and zener diodes. Plus stabilised,
~1ole:ud clnunu,. glass fib och; Gardeners
Id iow-line mun-lunu!ovmor all
h:mlln and controls. Slim design, chassis
™ overall, 20 watts per channel
e3s than 0.1% distortion at 1 hHz.

Builtand tested
£45.00 inc VAT
+£1.00p&p.

Buid the matching Texan stete0 tunes ! Features
K'T PRIGE dvancod Vlnclnlunlnq Phase lock loop decoder

P d circult. vthing you need is
» In the kit. From the glass fibre pcbio the :lbmel itsell
nc. VAT + Excelient spec: 2.5 uV sesisl sensitivity. 500 mV output

{adjusiable). Tuning tange 87-102 MHz. Mains
powered.

. all the electronic excitement ~
you could wish forl
Anup-to-the-minute game, Plugs
into yourown TV serial socket
Switchon. And you're away §
Choose yout: game — football, tennis
of hole-in-the - wail. Absolutely
sale. For you. Yout childten. And
yout TV, Mains powered
List P 42,
o) £4250 . vari+

HENRY'S PRICE-ONLY £29.50 5o, e

For this new edition, we have made

ofch and (]
t{ has over 200 pages, containing it o""Soo
virtually everything lor amateuss and ems '"S’de’
Ever

professionals. And you'll have no
bother at all tinding rything you
want, because the complete *
alphabetical index as well as a section
index. Together, ihey put you righton
course for the items you need. From
Sinclali projects 10 educational kits,
Qscilioscopes to panel meters. Coilsto lte
capacitors. Transistors to valves.
Loudspeakers 10 microphones - all at

competitive prices. Over 200 ® 0'9,- 200

BMOTTIRA 0ages of vital statistics - just tor \PAges,

50 you! So send now {01 yout copy.

FREE to Educational Establishiments when

ordered onofticial

2 headed notepaper
Carr/Pack =

Sflhsfnvu:

€ CENTR

9 €D €S 40¢
GWARE Ro 0Ap. onnounwdz

largltn. Oniore Calt
2409 e 1o, OUrsg|
404/6 EDGWARE ROAD, LONDON W2 01-402 8381 it
LOWER SALES FLOOR, 231.TOTTENHAM CT. RD., LONDON W1 01-636 6681

94/96 UPPER PARLIAMENT STREET, NOTTINGHAM. 0602-40403
All mail vo Nenry's Radio, 10 Edgware Rosd. London W2
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The ‘MISTRAL’ Digital Glock

* A Complete Kit or fully built *

WISTE]

Kit £12-50 (Incl.) Built £18-00

@® Pleasant green display @ 24 Hour readout
@ Silent Synchronous Accuracy @ Fully electronic
@ Pulsating colon @ Push button setting ® Building
time 1hr @ Attractive acrylic case @ Easy to
foliow instructions @ Size 105 x 57 x 8cm
@® Ready drilled PCB to accept components

Also avaliable from:

HENRY'S RADIO, 231 Tottenham Court Rd., London W1,

HENRY'S RADIO, 404 Edgware Rd., London W2.

CROFTON ELECTRONICS LTD., 124 Coine Rd., Twickenham, Middx.
IMTECH PRODUCTS LTD., imp Mouse, Ashford Rd., Ashford, Middx.
BYWOOD ELECTRONICS, 68 Ebberns Rd., Hemel Hempstead, Herts.
THE RADIO SHOP. 18, Cherry Lane, Bristol.

ELECTROVALUE. 23, St. Judes Road, Egham, Surrey.

EXETRON (DepT. EE)

Regal House, Penhill Road, LANCING, Sussex

Payment: CWO, Cheque, Access, Barclaycard (Quote Number)

TECHNICAL TRAINING
IN ELECTRONICS AND
TELECOMMUNICATIONS

ISS can provide the technical knowledge that is 80 essential
to your success, knowledge that will enable you to take advant-
age of the many opportunities open to the trained man. You
study in your own home, in your own time and at your own
pace and if you are studying [or an examination ICS guarantee
coaching until you are successful

City & Guilds Certificates:
Telecommunications Technicians

Radio, TV, Electronics Technicians
Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

MPT Radio Communications Certificate

Diploma Courses:

Colour TV Servicing

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

and Contracting

POST OR PHONE TODAY FOR FREE BOOKLET.

To: International Correspondence
Schools

Dept. 710R Intertext House, London
SW8 4UJ or telephone 622 9911
Subject of Interest
Name

Address

Everyday Electronics, April 1976



| FROM BI-PRE- PAK |

@ Stlrlme Sound Dmducts

BRAND NEW MODULES FROM A FOREMOST BRITISH
MODULE DESIGNER AND EXGLUSIVE TO B-P-P

NEW FOR 1976

THE $S.125 HIGH-FIDELITY POWER AMPLIFIER

Not only is this Stirling Sound’s OUTPUT 25 wates R.M.S. into 8 0 using SOV

best audio amplifier yet; it right- 22 wates R.M.S, into 4 0 using 33V
'ully qualifies as one of the best of (Low imp. not less than 4 Q)

its kind yet made available to

constructors. Intended above all  DISTORTION Less than 0-05% at all power levels

for high-fidelity, the characteristics (From [0Hz to |0KHz)

of the $$.125 are such that it can

ba used in many other applications FREQUENCY 148 IS Hzto 30 KHz (4 o)

where dependability is the prime RESPONSE + 1dB 10 Hz to 30 HKz (8 @)

consideration. Thae $5.125 integrates .
well with other $.S. units as well HIGH Z INPUT 100 Kohms (40dB gain/100x)

as those of other manufacturers.
Incorporates new circuitry using 150mV for 25W. R.M.D. out

INPUT
s complimentary long-tailed pair SENSITIVITY

$8.128
input and full complementary HIGH-FIDELITY

¢ circuits to give labscandards  SIZE (Inc. 40w. builc on heat sink) Power Amp.

:;‘ ;pu:fol!mar:cc ° 43" x 3" x 7/8” high £1.50

... And S NEW
a _gs 4 Stirling Sounds

MOI‘B stlrllng sound MOdIIIQS I " POWER SUPPLY UNITS

With easy to follow instructions §»\ robuu':yd'mgh':.: u‘nlh ¢
n each o {4 s a

F.M. TUNER UNITS : stabllised take-off point
to provide for tuner, Size-54" x 3" x 24"

201 T front end. Ganged, geared variable tuning,
820 T oans. A F.C tachity T £s.08 LD G i ol

$8.202 I.F. amp. A metre andjor A.F.C. can be connected

(size 3" x 2) £2-65 $8.334 V/2A  £5-2¢

$8. 345 45V/4A £8-25
(all above are at 8% V.A.T.)

L3112 12VAA
.38 18V/1A
88.324 24VAA

ged
g2a

$38.203 Stereo decoder for use with $8.201 and 202 or any
o(:‘yd F.M. funer. A LED beacon may be attached

£3-85
A new Stirling Sound Capacity Discharge Ignition
Unit for your car.

Even better than the original B-P-P version, thousands of which are
in use saving motorists appreciable time and money for petrol. Very
easy to install. Tho surllng Sound model lncovpoutn switch for
instant ch ion to pos.
or neg. nnh votum anti-burglar immobillsing switch, pre-set controf
for rev. limitation. There are no exposed parts, the unit, on p.c.b.
belng housed in strong enclosed meta) box.With instructions and teads.
Size 74" x 43" x 24" ex. switches.

wr £7.95 sut a Testeo £10.50

$8.105 5 watt amplifier to run trom 12V. (34" x 2" x#") £2-25

$8.110 Similar to $S.108 but more powerlut giving 10W. into
4ohme

$8.120 20 watt module when used with 34 volts into 4

$8.140 Relivers 40 watts R.M.S. Into 4 ohms using & 45V/2A
supply such as our $S.343 the power and quality
of this unit are superb—two in bridge tormation will
glve 80 watts R.M.S. into 8ohms. size 4" x 37x$".

88.100 Active tone control stereo. +15d8B lift-cut bass/treble

A USEFUL CATALOGUE—FREE

Send us a large S.A.E. with 10p stamp and we will send you the latest
Bl-Pre-Pak cstslogue {res by return. Packed with useful lines, its 2
real money saver.

$8.102 Pre-amp for ceramic

$8.103 Active pre-amp (stereo) inc. R.LLA.A, and line feed
back £2:23 $8.140

TERMS OF BUSINESS:
[ R - D S S SH S G S S S S -

VAT at 23% must be added to total value of order except for items marked

* or (85) when VAT ls to be added at §%. Mo VAT on overseas orders. POST ‘I’O STIRLING SOUNO (BI.PRE-PAK LTD) 220/222 WEST ROAD.
& PACKING add ﬂr for UK orders unless . Ml mail I WESTCLIFF-ON-SEA,ESSEX $SO DDF

oroe ‘c“mu Please send

Ovouou orders, ldd t,| for postage. Anx difference
will be credited o PRICES t to notice.
AVAILABILITY AII iteme -vulublo' at umo ol going to press whon ovory

effort is made to o for which | enciose £

Order your Stirling Sound products from Inc. V.AT.

BI-PRE-PAKLTD
Co Reg No 820919 '
[ ]

NAME

ADDRESS

222 224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX SS0 9DF. i
EE 45

TELEPHONE: SOUTHEND (0702) 46344
CHEQUES/MONEY ORDERS PAYABLE TO BI-PRE-PAK LTD
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arhriie mk2

The tried, tested, proven, reliable, complete,
professional, capacitive discharge,

"Sparkiite  was voled bust of B systems tested by Poputsr Motonng Magenne E IE tt rn n lt I n

Sparkrite MK2 Is a high performan~ 'e

capacitive discharge eler?-

Because of the su=

circuit It co~

To ELECTRONICS DESIGN ASSOCIATES DEPT EE4
82 Bath Street, Walsall, WSI| 3DE.
Phone 33652.
From Name

Address

Qty.
Sparkrite Mk 2 DIY Ass. kits @ £10-93
Sparkrite Mk 2 Ready Built Negative
earth @ £13-86

Sparkrite Mk 2 Ready Built Positive
earth @ £13-86

Ignition changeaver switches @ £2-98
RP.M llmit systems in the above units
@ burning W
0. 5 tinu
| enclose cheque/P.0.s for £ %’?1"5 ':tl‘al
Cheque No.
{Send SAE if brochure only veouiv(d)

Ready dn

.-> EVERYTHING NEEDED.
wtessed steel case coated in matt
black epoxy resin, ready drilled base and heatsink,

siacket

w93 Incl. V.A.T. post and

. wuilt unit £13-86 inc). V.A.T. post

-aing. {Both to fit all vehicles with colil/

..atributor Ignition up to B cylinders.)

Switch for instant changeover from "*Sparkrite”
ignitlon to conventional ignition £2:98 incl.

V.A.T. post and packing, R.P.M, limiting controt

£2-42 Incl. V.A.T. post and packing. (Fitted in

case on ready bullt unit, dashboard mounting on

L.
CALLERS WELCOME

utner running,

Constructors
Guides

AVAILABLE NOW

Electronic Diagrams
M. A. Colwell
0408 00201 8 £1.80

*

Printed Circuit Assembly
M. J. Hughes, MA, AMIERE and M. A. Colwell

112 pages

96 pages 0408 00203 4 £1.80
*
Electronic Components
M. A. Colwell
112 pages 0408 00202 6 £1.80

B8 Mewnes Technical Books

O O Newnes-Butterworths, Borough Green, Kent
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ENGINEERS

his 44 page
REE
shows how!

YOURSELF FOR A

BETTER JOB - MORE PAY!

Do you want promotion, a better job, This helpful guide to success should be

higher pay? “New Opportunities” shows read by every ambitious engineer.

you how to get them through a low-cost Bend for this heiptul 44 page FREE book

Somestud Th 2 now. No obligation and nobody will call
¥ course. There are no books to on you. It could be the best thing you

buy and you can pay-as-you-learn, ever did.

) @ ERECUT OUT THIS COUPON I NS BN BB
NO;}S? CHOOSE A BRAND NEW FUTURE HERE!

Tick or atate subdject of interest. Poat to the address delow.

Electrical Colour T.V. Bervicing J CITY AND GUILDS I

Englneering (] Installations and
C & G Radio, T.V. and Wiring
El:’aﬂc‘l I:;“u“hn‘ Electronic Mechanics [ I
CITY AND GUILDS
Rlectrical General Radlo angd Electrical
Draughtamanship [] TV Engineering 0 Technlclans jm]
Electrical Radio Bervicing, CITY AND GUILDS
Mathematics O  Maintenance and Telecommunica- I
Electronic Repaira a Sof 0

Computer Prog Teehnnlogy
To: ALDERMASTON COLLEGE
DEPT. EEV 16 READING RG7 4PF

Also at our London Advisory Office, 4 Fon Slreel Avenue
Moorgate, London EC2Y SEJ. Tel: 01-628 2

Radlo Amateun’ . l
Exam. etc. ete. fm}

NAME (Block Capitals Please) . wanus
ADDRESS ... o a0 0 e 0 S 6 60 a8 0 B s

I Engineering D Transistor

P p— POSTCODE - .
Qther subjects <= . A B l
‘W“.'ﬂlco lo-.w./‘lct‘

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
Everyday Electronics, April 1976




MULLARD AUDIO AMPLIFIERS AUDIO AMPLIFIER
All in module form, each ready bullt compiete  Part of the famous Reditune background

with heat sinks and conpection tags, data supplied.  gystem, secondhand, but believed in good order.
Modet 1183 500mW owever, Do toe; we are sciling for speres
power outpst £1:10 +  value only. These are 6 valve amplifiers, the cutput
40p post & VAT. valves are 2 x EL 84 in push/pail, complete with
Model 1178 1W. power mains tranaformer, rectifier and ample smoothing
output £1:38 + 45p post  equipment. The maime transformer alome, tods;
& VAT. would cost at Jeast §4. Blze b $4” x 5§ x 4}°. .
A Model EP9000 4 wait  caly $300 + postage and VAT 81:50. §
power output 8340 + for P
h e e anneice TWIN OUTPUT POWER PACKS Ampiifers, there baing An sarth siroen betwesn
pre amp. $880 + These have two separately R.C. smooth outputs so can operate two battery m“‘““ A‘:;lndwn;rellh&h‘
B0p post & VA Mhm.vaﬂthMM(myﬂudm'Tﬂa to-day would Jeast from “nm‘“"'
one redio-tape-camsette-calculator in fact any bettery and ave m‘““"":lmm‘m"'- hile +
LIGHT SWITCH their cost in & few months). Bpecs.; Full wave rectification, double insulated et "'mﬂum"’"‘" o8
- mains transformer—total enciosed In hard P.V.C. case—three core mains lead— 33 0%t sock may R
A y switches on lights Maing isolatien kif. Apart from the fact that it is
st dusk and off at dawn. Can torminal output. When ordering pleass stats outpat voltage 4iv, 6v, 7iv, ¥v, lllegal for you not to provide adequate protection
aloo be ased where lkNAM 12v or 24v. Price 53-98, post and VAT included. nmuﬂwmvork:‘n"('nrw'nhm
dark s a convenlent way to your own personal comfort be greater when
e and M':;‘;pus{h TANGENTIAL HEATER UNIT mmwmmmah‘:.m.mm
uires only a wires to Thia heater mont efdcien quist Dot y to damag your
... the normal switch. In bakelite m.nu@mhmnmm&:m fron becomes earthy. as often happens. Isolstion
box, normal switch-plate size. costing 815 and more. O motor, are ily very costly. in fact we
1 amp model $3-78. %"w t and 1k'W eb i see that the average wholeealer lo charging 215
VAT aad Postage §bp 1, 2 and 3kW and with thermal safety cut-out. plus for & 350w model. We can offer 350 wails of
Can be fitted Into any metal lino case or cabinet. Isolation st only §7 + 36p. Carriage £2 4 16p.
MAINS TRANSISTOR PACK Only needs control switch, S5-88 plus VAT &  Telephons handseta. ex GPO, but in good order,
Designed to operate e eots and amplifiers. post 81, 3kW Model as above except kW $4-28 .nr:nndhmh intercom between the
AdJustable oatput 6v., 9v., 12 volis for up to VAT & post 76p. Don’t mies this. Comtrol oo, o) “Mmmmn:u‘.. ey e Yengtn of
500mA (class B working). Takes the place of any Bwitch #4p. P. & P. 40p. wire and two of these handsets. Price 50p + 40,
of the following batteries: PP1, PP3, PP4, PPS, post 38p + 2p. Twin wire 84 + 32p per 100
PP7, PP9 and others. Kit m: main  ISA ELECTRICAL PROGRAMMER metres, post 80p + 5p.
= Learn in your sieep: Have radio and hettle Dpit moter with Carter gear box, probably ome of
condensers and instructions. Real mip at only - wake—ewitch the best spit motors made. Originally intended
1160 VAT & Postage 0. : M‘.muﬁ“mz to be med In very bigh prica cookers; Bowever
X - Al these many other thi can do I can be put to y of other uses, for instance
SOUND TO LIGHT UNIT nt mmnfmuhmﬁ-&'gmw& your garden barbecue or to drive a colowr disc
Add colour or white light B maker with 15 amp. onjofl switch. SBwitch-on tme for & dance or display or 1o drive a tumber for
to your amplifier. Will can be set anywhere o stay on up to 6 hours. Inde-  Sone polishing: In fact, thers Is no end to ita
operate 1, 3 or 3 lamps ent 60 minute memory jogger. A besotiful unit. Prioe £3-95, VAT & Postage  0ses. Normal mains operation. Bpecial price during
(maximum 450w). Unit In , of with glass front, chrome besel, £1-58 exira. January and February £3-80 + 90p, post 30p + 3p.
Box all ready to work. m;:mmumx.q x 23",
8798 P"l 80p VAT and i THIS MONTH'S SNIp === .04 below “.‘. be “‘*"‘: abo :
L g ench can be y identified. Contacts are
YOUR TIME is the most precious thing you have. Do
MAINS MOTOR waste it for the soldering fron to heat :'.,"m’:f&m&::“mt
used in up? Yon can be in & few seconds with the gold “pip”. Ideal if you want to make yourself &
record decks and tapes record- Gun which we offer at & speclally computer o for ciroult bread-boarding (resistors,
sdeal aleo for ct koen price. It is in fact this month’s mip. A well made ete. plug stralght ) or for working out priuted
fana, blower, heaters, etc, New lightweight unit with flash lamp to {iluminate the work. circulta, even for ik ealaned
perfect. Snlp at 89 + Has 100 watt double insulated mains Tranaformer and sach as puziles, combinstion locks, etc. Taken
VAT & 1o built into & shockproo! Thermo-plastic case. Suitable from snused compuier panels, price cnly 28 4
1 stackmotor £1-68 + VAT & for 340 volt, 50c.p.a. This comes combplete with b spare 16p each which works oat to only 1p per contact,
postage 36p. 14° stackmotor tips and ls offered at a special snlp price £3-76 plus y less than the value of the gald pip.
28 + VAT & Postage 40p. 80p Post & VAT. Post 18p + 1 .
ﬁ“ Mwﬁm into
6 DIGIT COUNTER of above panels, 15 + 8p.
Made by famous American Com- CENTRIFUGAL FAN Veznor 1 rev per hour motar with spindle threaded
pany, operatad by 24V D.C. or é’ and nutted ready m’ attach hﬂu:dim.n;
maine through resistor, 19/16° x i Malns operated, turbo blower type. Preased steel honsing falmned. £33 16p. post 90p + 3p, V.
0 ” 3 P. b ery many
'l)o;" deep. 009 Post & VAT / mmmmw lmh:‘{lot.hhp‘nvh: tames for this, for ld‘bﬂdm

constderable alr fow
dimensions 104” x 41° 88-50 plus Post & VAT. ronld operate microswitches for display or mood
MINIATURE WAFER SWITCHES i Dispiay Unk, - s

? 2 pole. 2 way—4 pole, 2 way— THERMOSTAT WITH THERMOMETER I B D G D hm i Y

3 pole, 3 way—4 pole, § way—32
- Made by Honeywell for normal air temperatures soale, the ber appsars ground
N o AT Lot 9090 F {5-25 ). Thia e a procision Inetrament with 8  screen. The nomber s selocted by ot iaets

+ 18p post & VAT each.

MULTI-SPEED MOTOR

8ix are available setting scale below—sise approx. 3-87
and 1,100 r.p.m. and 8,000, 12,000 be mounted on condult box
and 15,600 r.p, Shaft o } in. wall. Price £3-86 plus 50p Post & VAT.

SHORTWAVE CRYSTAL SET

Although this uses no battery it gives really amasing
results. You will receive an amazing assortment of
stations over the 19, 35, 31, 7 metre bande-Kit containe
emmcmwmmmmn'u—ayudm

approx. 2 in. dia. x 5 in. long.
Price £1-40 + 40p post & VAT.

BATTERY CHARGER

EamomsyA tiasjialmetalicas SWITCH TRIGGER MATS
meter, output leads -, .
terminated by crocodile clips. » S E 9 8o thin ks undetectable under carpet but will awitch on
For 6 or 13V charging simply . 1) with alightest pressure. For burglar alarms, shop doars, ete.
by changing plug oa froot . 94in x 18in £1-90. Post & VAT 80p.
panel. Roady bulit new and ™  13in x 10in £1-60. Post & VAT 65p.
atill £2-95 plus 81 Post & VAT. ¥ 15p,
SMITHS CENTRAL HEATING CONTROLLER One chlp radio, Perrant! N 414 IC redio i still
AMMETERS . Push button gives nu-rmm s follows:—(1) con- w. “‘"&"'.'}"5‘.:‘.‘.‘& :om We can also
tinmous y
hot water continwous central heating wappl T o & 'M.MM,

§
i
g
£
g
g
3
i
[}
82
I
i

heating tuner for medium wave, and the resistors and
water and condensers which when added to the EN 414
only (5) hot compiete the radio for medium wave band.
y for 2 periods w+d§MEQmNo.4h~+lmM
beating P
moam: 18} watt speaker bargain, 8° round mid-range,
) hot water made for high priced hi-fi outfit, a really super
movement er, 88 + 70p, post 60p + 10p.
programme of Hooneywell ref. no. YE RW 84-N88.
...."”' N M' ,." 280 ‘:uu Price 30p “;’.h =y S
v 3 + 3 3
LG Two cirouit microswiteh, famous
nrk-r'l ref. l.mll._;lu approx. 17 long X
under £5 plesse add 30p surcharge to offset packing M;Mm&m:&nnym
push red s deprossed. Circult rating we estimate
N at B amps 350v. A real bargain at 189 each + 1p—
subject 1o normal quantity discoun
J. BULL (ELEGTRIGAL) LTD, | s=meze e e
L ] & operste from voltages of 10v wpwards on a curreat
of 13mA upwards. The flow of the comtrol
batie. Wiring dlaerum. ioe. (Dept. EE), 103 TAMWORTH RD. e e o B s Ty’
wation, O 4 plan fos min. power CROYDON GRO IXX T el C
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NO HIDDEN EXTRAS!

ALL PRICES INCLUDE V.A.T. POST FREE IN U.K.
A small selection from our comprehensive range

Transistors C-mos THYRISTORS LINEAR IC's BUNDLES ARROW
AC128 22p | CD4000AE 18p  CR1/051C 1amp 50 v 68p | 7400 11p | 741/8DIL 33p | 11 x 741/8 DIL £3
AC178 26p | CD4001AE 18p | CR1/401C 1 amp 400 v 89p | 7402 11p | T4704DIL £1°90 | 55, 74479 DL £6-50
A5 b EBiMAC o e nami: H e NP IO N wiwion e 0
AD162 51 p | BT108 amp 700 v P p
BC107 125 | CDSMAE 52p | IRC20 1-3amp200v  T8p | 7408 20p | CAJ018A £1-08 | 8 x RED LEDS £1 | @ OVERSEAS
BC108 12p | CD4010AE 52p | 2N3228 5 amp 200 v 99p | 7410 11p | CA3028A £1-03 | 25 x RED LEDS £2-80 EDUCATIONA
BC109 12p | CD4011AE 19p | 2N3525 5 amp 400 v £1-18 | 7413 27p | CA3035 £1-78 | 100 x RED LEDS 10| @ TIONAL
BC109C 21p | CD4012AE  19p | 2N44di 5amp 50 v 9p | 7447 96p | CA3046 91p | 100 x IN4148 £3 G M
BC148 14p | CD4O13AE  52p | 2N4d4s Samp 600 v  £2:48 | 7472 24p | CA3048  £2:74 | 500 x IN4148 £12 @ GOVERNMENT
BC149 15p | CD4OV4AE $4p 7473 Mp | CA3052 K211
Bln M EROUAL M2 rwp  Tomhey cu d  HD| hlwe O ULTRASONICS
BC169 sp 401 p | T2700 6 amp 400 v 14 3 :
BC189C 17p | CD4017AE 94p | T4700B 15amp200v  £1-28 7478 40p | CA3080E £2-52 | * *
BCIT? 23p | CD4O1BAE  94p | T4700D 15amp 400 v £1-48 7490 88p | CA3123E £1-82 40KHz TRANSDUCERS at LOW PRICE
BC178 26p CD4019AE  52p | T2800D 7 amp 400 v £1-01 | 7492 63p | MC1303L £2-07
ag!}g z;o gg%:ui‘-r T2800M 8amp600v  £1-50 ;:gg ::p ug:g%: 21: AS USED IN MANY MAGAZINE
BD24tA 5§ P | 2NS756 2-5amp 400 v £1-02 p b
BD;A?A 1,: 831%3: 11;, - u:T'- - 32}3} ;gp '4?};’4%%'33“;?‘ ARTICLES. PRICE INCLUDES
BD243A 3] 4 (] P (]
BD244A ..: CD402SAE 18p | MPF102 46p | 2N2646 84p | 74184 £1-48 | MFC6040 £1-48 SUGGESTED CIRCUITS TYPE
BFY51 26p | CD4026AE £1-60 | MPF103 42p | 2N48TY 840 | 24196 £1-29 | NESSSV ¢3p RL40OPP PER PAIR £4-58
0C4s 17p  CD4021AE 52p | MPF104 $4p | 2N6027 65p aa -
o 3 CDMEAEn"D 3‘~'§§125 ;i: FR%:gg 3: OTHER POPULAR ITEMS
2 D402 AEE1 - 08
O b | COMMAE sz | Tisma s Tiss __ifh | B Zoilering Tou 24 | ARROW SERVICE
D403SAE £1:08 -] ecs, stc. es -
3TX300 155 | CDDOAE's9p NMST  42p | S'Bac | £2:2¢ | TBA 810S T walt IC £l-23 | PLUS TOP QUALITY
2NT708 16p | CD4042AE T8p | 2N54S8 $p | T-Dec £4-10 | 1C Pin Sockets (1000) £1-00 | PRODUCTS BY
2N1711 17p | CD4043AE 94p | 2NS4SD 420 | ,.Dec''A'£4-51 | 1C Pln Sockets (100) £1-00
2N2026 12p | CD4044AE 87p  3N128 83p uo-%ech"B;'iT‘IS CA3401E Quad Op. Amp :49 RETURN. FURTHER
2N3053 21p | CD4D46 AE £1-24 | 3N140 £1-04 1 Adaptor® | 1 Watt Zeners 7-5 to 30v (13
2N3055 48p | CDA04DAE 52D | 3pq49 *ip 2:07 | B7Y88 Zeners 3-3 lo 30v 1p DETAILS >
T COUAL s o SAYERL | meoLeos o | VAT Reg.
L3
2N3707 o: CD40SBAE £1-22 | 40602 52p | * For T-Dec and | Metal Oxide Resistors Sp | 246 0626 72
2NS777 51p | CD40BOAE £2-50 ' 40673 59p ' u-Dec "A" +W and §W Carbon Resistors 1p

DEPT. EE.11, 7 COPTFOLD ROAD
BRENTWOOD, ESSEX CM14 4BN ¢
Tel. 0277 219435 Telex 99443 ..0’

Co. Reg. No. 1062424

LEGTROVALU

the good components service

COMPLETE YOUR TEACH-IN WITH E.V.

To ensure success and progress, learn above all
to use components you can depend on and buy
from a firm that really knows the business
Allelectroniccomponentsfor the E.E. Teach in
POST PAID (UK) AND INC. VAT £14.25 NETT

CATALOGUE 8 NOW ISSUE No. 2

With our first printing sold out, Cat. 8. No. 2 Is now ready,
revised and brought up to date on prices, etc. 144 pages. New
items, Opto-electronics, Diagrams of Components, applications,
L.C. circults, atc. Post free 40p, including voucher for 40p for
spending on order over £5 list value.

DISCOUNTS

On all C.W.0. mail orders, exceptfor some items marked NETT,
sﬁy on orders list value 1 00 on orders list value
O £10 or more O £15 or more

FREE POST & PACKING

On all C.W.0. mail orders in U.K. over £2 list value. If under,
add 15p handling charge.

PRICE STABILIZATION POLICY

Prices are held and then reviewed over minimum periods of
3 months—Next price review end April 18t 1975,

QUALITY GUARANTEE

On everything in our Catal N f 's rejects,
' seconds or sub-standards merchandise.

ELECTROVALUE LTD

All communications to Section 4/3, 28 ST. JUDES ROAD, ENGLEFIELD
GREEN, EGHAM, SURREY TW20 OMB, Telephone Egham 3603, Telex
284475, Shop hours 9-5.30 dally, 9-1 pm Sats.

NORTHERN BRANCH: 680 Burnage Lane, Burnage, Manchester
M19 1NA, Telephone (061) 432 4945, Shop hours Dally 9-5.30 pm ; 9-1 pm Sats.

(T T CJLLTD.P.O. BOX 33,CANTERBURY.CT11YT
’QAJL ALL

ANTEX SOLDERING IRONS WIRE STRIPPERE& CUTTER £0.85
{with siide on & off bits) HAND DRILLS Leytool precision,
15W 'C' ministure irons £2.30 | compact,5/16" chuck £3.99
3/32%1/873/16"bits-each  £0.45 | AERIALS Extend 15-120cm &1.50
'C' Elements £€1.10 | CASSETTE 'Head Demagnetisers'

18W 'G' ministura irons £2.50 Shaped pole-saves time £3.65
3/3271/873/16"bita-sach  £0.45 EARPHONES Stethoscope .£1.25

'G' Etaments £1.35 | Crystal aarphone, lead&plug £0.65
15W'CCN'Low leakage irons £2.70 | Headphone,2,000 n £3.20
3/32,1/873/16" bite-each £0.45 | INTERCOMS 2-station £6.35
'CCN"' Elements £1.50 | MICROPHONES Dynamic €£€2.15

25W' X25'Low laakage lrons £2,30 PRINTED CIRCUIT KITS -All

3/3271/873/16"bita-each  £0.47 | items for producing p.c's €£3.99
1X25' Elements €1.15 SIGNAL INJECTOR -Audio through
1SK1!'SK2!Soldering Kits €3.85 | video signals, self contained £4.25
ST3 Stands-for all models €£1.10 STEREO HEADPHONES 8n £4.85
"SOLDER In Bib dispenser £0.45 SPEAKERS -75mm dia.Bn £1.00

DENCO (CLACTON) LTD.

Dept. E.E.
357-8-9 OLD RD., CLACTON-ON-SEA
GT—5) ESSEX. CO153RH

Our components are chosen by technical
authors and constructors throughout
the world, for their performance and
reliability, every coil being inspected
twice plus a final test and near spot-on
L alignment.

General catalogue showing full product range 32p,
post paid. Please enclose S.A.E. with all other enquiries.

TRADE ENQUIRIES WELCOME
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VALVE BARGAINS

Any S 64p, 10 99p, 50 £4.
Your choice from the
following list: ECHS4,
ECC82, ECL80, EF80,
EF183, EF184, PCB86 PCE8,
PCF80, PCF802, PCLS82,
PCL84, PCL85, PCLBOS,
PCL86, PFL200, PL36,
PL504, PY33, PY8i, PYSB00,
PY88, EH90, 30FLI, 30FL2,
30PL14. 6F28

Colour Valves B&Ouch
PL508 PLS09, PY500/A

Press 4 Button Tran-
sistor UHF Tuners £2.50

AERIAL BOOSTERS
We make three types of
Aerial Boosters all for
set top fitting, with Co-ax
Plugs and Sockets.
Bll—For Stereo and

Standard VHF Radio
Bl2—For the older VHF

Television, please

state BBCI! and ITV

Channels.

B45—For mon. or colour
this covers the com-
plete UHF band.

All Boosters are com-

plete with Battery and

take only minutes to fit.

Price £3-90 each

BARGAIN PACKS

All Components in the Bargain Packs are unused

and marked.

Pack |—Polyester (C280) Axial Leads Capacitors—
250V/W & 400V/W, very good mixed selection from
001 UF to 2-2 UF. Price 100 €125, 1000 £10-00 (our

choice).

Pack 2—White Plastic Boxes with flick-on tops. Ideal
for most projects—inside size 3}in x 2}in x lin deep.

Price 10/£1-10, 100/£€9-00.

Co-Ax Connectors 8p (70p).

Co-Ax Plug—8p (70p).

Jack Plugs—Standard 17p (£1-50), 2:5mm (0p (85p),

3-5mm 10p (85p).

Din Plugs—2 Pin 12p (£1-00), 3 Pin l4p (£1-20), 5 Pin
18p (£1-50). (Price in brackets for Ten).

Prices include V.A.T. P. & P. under £1/15p, £1 to £3/20p,
above £3/25p. Overseas a¢ cost. Money back guarantee on

all orders.

ELECTRONIC MAILORDER LTD., 62 BRIDGE ST.,
RAMSBOTTOM, BURY, LANCS. Tel. Rams. 3034.

QUALITY STEREO SOUND-
| SOLENT AUDID SYSTEM

I MADE IT MYSELF”
Imagine the thrill you'll feel! Imagine how impressed \
people will be when they're hearing a programme on a =
modern radio you made yourself. i

Now! Learn the secrets of radio
and electronics by building your
own modern transistor radio!

Practical lessons teach you sooner
than you would dream possible.

What a wonderful way to learn—and pave the way to a
new, better-paid career! No dreary ploughing through
page after page of dull facts and figures. With this fascinating
Technatron Course, you learn by building!

You build a modern Transistor
Radio . . . a Burglar Alarm. You
learn Radio and Electronics by
doing actual projects you enjoy—
making things with your own
hands that you'll be proud to own!
No wonder it's so fast and easy to
learn this way. Because learning
becomes a hobby! And what a
profitable hobby. Because oppor- | to-understand language, you pick
tunitics in the field of Radio and | up the secrets of radio and elec-
Electronics are growing faster than ‘Y“;:'S" oty b
they can find people to fill the jobs! (hiﬂ.n' no(hius‘(! mo{he:k of "::
o millions, who don’t understand.
\ .:: ::::I::::gn :::lyou And you could pave the way to a

great new career, to add to the
ever dreamed possible. thrill and pride you reccive when
\ . . you look at what you have
Yes! Faster than you can imaginc, | achieved. Within weeks you could
you pick up the technical know | hold in your hand your own tran-
how you need. Specially prepared | sistor radio. And after the course
step-by-step lessons show you how | YOU €aft go on to ':‘.‘m‘" high-
to read circuits—assemble com- | our fi a g0
ts — build things — experi- | right up to City & Guilds levels.

So fast, so easy,
this personalised course
will teach you even if
you don't know a thing
today!
No matter how little you know
now, no matter what your back-
ground or education, we'll teach
you. Step by step, in simple easy-

k.

*Stereo Tuner Amplifier chassis with AM/FM radio cover-
ing long medium short and Stereo FM wavebands. Separate
Base and Treble controls. 30 watts total power output
(frequency response 25-20,00 Hz) AFC Switching Tape

record and playback facilities. Dimensions 184° x 8” x 34"
The very latest BSR automatic record deck with cue and
pause control. Two matching elliptical speaker units.

Order early limited stocks available cash price £59-95.
Credit Sale £5-95 deposit 9 monthly payments of £7-00

(Total Credit price £6895). P. & P. £3-00. Send £8-95

today.

Chassis only available for cash at £42-00.
Full 12 months Guarantee.

CALLERS WELCOME
Access and Barclaycard Orders Accepled by Telephone
~ Stereo headohones suoolied with every complete order.

cEl7c 18 CHASE SIE SOUTHATE
LONDON N4 5PL Telephones: 01-882-1644

Everyday Electronics, April 1976

l'nem. You enjoy every minute of it! Send now for FREE
You get everything you need. | a4 pagebook—uo how
'l:ools. C?mponems. Even a versa- easy Itis - read what
tile Multimeter that we teach you others say|
how to use. All included in - y e
the course. AT NO EXTRA ind out more npw is s

s teway to a thrilling new career,
CHARGE! And this is a course | SRISVOY o0 & i obby you'll enjoy
anyone can afford. (You caneven | for years. Send the coupon now.
pay for it by easy instalments). There's no obligation.

INY Bl To: ALDERMASTON COLLEGE
DEPT. CEE 16 READING RG7 4PF
TODAY FOR Also at our London Advisory Office, 4 Fore Street Avenue,
FREE BOOK Yos, I'd li&w:osahzvie:&w;ﬂﬁ:ﬁfﬂuu send
:g:mlml::‘:l': your big, 44 page book that teils

POSTCODE

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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The Black Watch kit
£14.95!

B The Black Watch by Sinclair is unique.

£ Controlled by a quartz crystal, and
powered by two hearing aid
batteries, it uses bright red LEDs to
A show hours and minutes, and
minutes and seconds. Andit's
styled in the cool prestige Sinclair
fashion: no knobs, no buttons,

no flash.

The Black Watch kit is unique, too.

It's rational - Sinclair have
reduced the separate
components to just four-and
it's simple: anybody who can
use a solderingiron can assemble
aBlack Watch without difficulty.
From opening the kit to wearing the
watchis a couple of hours’ work.

* Practical-easily built by
anyonein anevening's
straightforward assembly.

* Complete-rightdown to |!
strap and batteries.

* Guaranteed. A correctly-
assembled watchis
guaranteed for ayear. It y
works as soon as you put the |
batteriesin. On a built watch
we guarantee an accuracy
within a second a day-but
building it yourself you may be
able to adjust the trimmerto
achieve an accuracy withina
second a week.

Touchand tell

Press here for hours and minutes... here for minutes and seconds. Batteries easily replaced at home.

Ie 13

WH'”“W”““W]

| | |

The specialist features of the Black Watch

Smooth, chunky, matt-black case, Large, bright, red display—easily read Runs on two hearing-aid batteries
with black strap. (Black stainless- at night. Touch-and-see case- (supptied). Easily re-set using special
steel bracelet available as extra- no unprofessional buttons. button-no expensive jeweller's
see order form.) service.

S
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The Black Watch-using the unique
Sinclair-designed state-of-the-artIC.

The chip...

The heart of the Black Watchis a
unique IC designed by Sinclair and
custom-built for them using
state-of-the-art technology-
integrated injection logic.

This chip of silicon measures only
3 mm x 3 mm and contains over
2000 transistors.The circuitincludes

a) reference oscillator

b) divider chain

c) decoder circuits

d) display inhibit circuits
e) display driving circuits.

The chip is totally designed and
manufacturedin the UK, and is
the first design to incorporate
all circuitry for a digital
watch on a single chip

Batteries

Take advantage of this
no-risks, money-back
offer today!

The Sinclair Black Watch is fully
guaranteed. Return your kit in original
condition within 10 days and we'll
refund your money without question.
All parts are tested and checked
before despatch -and correctly-
assembled watches are guaranteed
for one year. Simply fill in the FREEPOST
order form and post it-today!

Price In kit form: £14.95 (inc. black
strap, VAT, p & p).

Price in bulit form: £24.95 (inc. black
strap, VAT, p&p).

— g | — | | gl

...and how it works

A crystal-controlled reference is used
to drive a chain of 15 binary dividers
which reduce the frequency from
32,768Hzto 1Hz.This accurate
signalis then counted into units of
seconds, minutes, and hours, and on
request the stored information is
processed by the decoders and
display drivers to feed the four
7-segment LED displays. When the
display is notin operation, special
power-saving circuits on the chip
reduce current consumption to only
afew microamps.

LED display

Complete kit

£14.95!

The kit contains
printed circuit board
unique Sinclair-designed IC
encapsulated quartz crystal
trimmer
capacitor
LED display

2-part case with window in
position
batteries
battery-clip

. black strap (black stainless-
steel bracelet optional extra-
see order form)

. fullinstructions for building
and use.

All the tools you need are a fine
soldering iron and a pair of cutters
If you've any queries or problems in
building, ring or write to Sinclair
service department for help

Quartz crystal

2000-transistor silicon integrated circuit

P P oo ——

: Sinclair Radionics Ltd, FREEPOST, St lves, Huntingdon, Cambs., PE17 4BR.

Please send me Total £

........ (qty) Sinclair Black Watch
kit(s) at £14.95 (inc. black
strap, VAT, p&p).

(Qty) Sinclair Black Watch(es)
buiit at £24.95 (inc. black
strap, VAT, p&p).

....... (Qty) black stainless-steel
bracelet(s) at £2.00

*| enclose cheque for £
made out to Sinclair Radion
and crossed.

* Please debit my *Barclaycard/Access/
American Express account number

Name (please print)

Address

I

I

|

l (inC. VAT, p&p).
!

!

Sinclair Radionics Ltd, I
London Road, St Ives, aH
Huntingdon, Cambs., PE17 4HJ. I s EE/a
Tel: St lves (0480) 646486. gnature
Reg. no: 699483 gnolmd.)VAT Reg.no: 213817088, l FREEPOST- no stamp required. *Deleteas requircd:I
Eemn seaee LI 1 ]
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evervday
electronics

DISCOVERY

Life is full of little surprises. Indeed some of
life’s pleasures are bound up with the making of
new discoveries. The observant will discover
something fresh everyday. Small and perhaps
insignificant things in their own way, but adding
usefully to the total store of personal know-
ledge and experience.

A particularly important kind of discovery is
that which reveals the truth about something
which has been “taboo” for some reason or
another. It is easy for the uninitiated to be
frightened-off certain subjects, often without
good reason, merely in deference to some
reputation. But once this taboo has been over-
come it is not unusual to discover that the fears
were unfounded and that the subject is easier
to understand and to become closely involved
in than had been anticipated.

Electronics is a case in point. The very suc-
cess of electronic technology in all spheres of
human affairs has of itself created an aureole
of glamour and at the same time erected a kind
of psychological barrier between those who are
technically knowledgeable and those, the
majority, who are not.

Some of those in the latter group will, we
hope, very soon now make an important dis-
covery. A discovery that will lead to further
enjoyment and pleasure and be rewarding in
material senses as well. For this month we offer

Qur May issue will be published on Thursday, April 15

EDITOR F. E. Bennett °
ART EDITOR J. D. Pountney @

ASSISTANT EDITOR M. Kenward )
P. A. Loates °
ADVERTISEMENT MANAGER D. W. B. Tilleard ®

a golden opportunity for anyone new to elec-
tronics. What one requires to know on the
practical side of circuit building is set out in
words and illustrations in the special supplement
included in this issue. It's rightly entitled
Electronics Made Easy.

SHOP WINDOW

Advertisers’ announcements form a valuable
part of any magazine. Especially so when the
reader relies mainly upon mail order for his
purchases of components and other materials
essential for his hobby. The ads in EVERYDAY
ELECTRONICS are always worth a close perusal,
for it's surprising what you might discover.

For example, a model railway enthusiast
found some much sought after micro-switches
in one of our advertisements. He was delighted
and considered this “find” made EE worthwhile
even though his particular field of interest has
not, so far, received much recognition by way of
projects aimed specifically at model railway
enthusiasts. We are glad to report that such
selfless devotion to this magazine brought at
anyrate some reward! Our correspondent and
others sharing his taste for model trains will
not be overlooked in future designs, that’s a
promise.
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¢ HOW IT WORKS

as a form of moving coil microphone on *send".

is connected to the amplifier output.

amplifier and its *‘direction’ to be reversed.

MASTER

In this unit, conventional type switches have been replaced by finger sensitive
electronic contacts. The loudspeakers are used as speakers on *‘receive’ and

With neither touch switch operated, the loudspeaker at the remote unit is con-
nected as the microphone (amplifier input) while the master unit loudspeaker

Bridging of the touch contacts at the remote unit causes its electronic switch
to operate and supply power to the system allowing remote-to-master con-
versation. When master-to-remote conversation is required, the former's touch
contacts are made, and its electronic switch causes power to be supplied to the

The light emitting diode is illuminated when either contacts are made.

ELECTRONIC
SWITCH

AMPLIFIER

\D 8 ELECTRONIC
~ SWITCH
=

TOUCH

INDICATOR ~ CONTACTS |

____________ )

DVANCES in modern electronics have led to
A vast improvements in virtually every type
of electronic equipment. Types of design that
would once have been considered electrically
overcomplicated and expensive, even if an
improvement from the consumers point of view,
are now quite viable when modern components
and techniques are employed.

The intercom design described here, with its
novel method of switching and high quality
amplifier, is a good example of this. The circuit
probably uses fewer components than a con-
ventional design of some years ago.

TOUCH CONTROL

At a first glance the most striking thing about
this intercom is that it appears to have no
controls. Closer inspection will show that it in
fact has just two controls, one at each end of
the system. Both are touch switches which are
activated by touching a couple of contacts, rather
than by the usual method of moving a knob or
lever.

Using the system is about as simple as it could
possibly be. To talk through to the opposite end
of the system one simply touches the two con-
tacts and talks. The contacts are touched for
the duration that one wishes to speak, and they
are released while the other person replies. Of
course, during this time the touch switch at
the other end of the system must be operated.

The two units are connected by a length of
ordinary minature three-core mains cable.

The prototype gave satisfactory results when
tested using a connecting cable 15 metres long,
and it it should work perfectly well using a
cable considerably longer than this.
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Fig. 1. The complete circuit diagram of the Touch-To-Talk Intercom.

AMPLIFIER

The complete circuit diagram of the intercom
is shown in Fig. 1. The loudspeakers double as
microphones in the “send” mode, and as they
are rather inefficient when used as either, a
high gain amplifier is used to boost the micro-
phone signals to a level which provides good
volume from the speaker.

The amplifier is based on an integrated
circuit type MC1306P. This has a farly complex
internal circuit, and it uses the equivalent of

*
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By R.A.PENFOLD
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14 transistors, S diodes, and 9 resistors, Detailed
operation of the device will not bhe considered
here. As with many modern integrated circuits
this is not really necessary anyway. The unit
can be thought of as a very high gain amplifying
block, the main parameters of which, in an
actual circuit, are determined by the selection
of the appropriate discrete components.

The device actually contains two amplifiers
a preamplifier and a power amplifier. The pre
amplifier has a basic high gain and input
impedance. The actual gain and input impedance
of a practical MC1306P circuit are selected by
giving the required values to two resistors.
These are R1 and R2 in Fig. 1, and they form
a negative feedback loop.

It is necessary for the input impedance of the
amplifier to be approximately equal to the
impedance of the microphones, otherwise a poor
frequency response will result. Here the input
impedance of the circuit is roughly equal to
the value given to R1 (39 ohms).

Components....

Resistors

S 5

R3 820Q )l'l"\ 4
RS 10 dOHS
All W carbon + 10% a‘és
Capacitors

C1 47uF 10V elect.
C2 1000uF 10V elect.
C3 4-7TnF polystyrene
C4 0-1uF type C280
C5 220uF 10V elect.
Cé 10nF plastic foil

Semiconductors
TR1  BC109C silicon npn
TR2  2N4062 silicon pnp
TR3  2N4062 silicon pnp
TR4 BC109C silicon npn
1C1 MC1306P
D1 TIL209 or similar l.e.d.
D2 OA91 germanium or similar

Miscellaneous

LS1, 2 miniature moving coil loudspeakers,
25 to 80 ohms impedance (2 off)
6V 185 ohm relay with two changeover
contacts and one normally open
contact, type PC4 or similar.
B1 9V type HP7 (6 off)
Veroboard: 0-1in. matrix 4-strips by 10 holes,
16-strips by 17 holes; plastic cases: 120 x
65 x 40mm (remote unit), 150 x 80 x 50mm
(master unit); panel holder for D1; speaker
fret; mains cable; holder for HP7's; 4BA
countersunk bolts—touch contacts (4 off);
4BA solder tags (4 off); rubber grommets.

RLA

ESTIMATED COST* )

OF COMPONENTS
excluding V.A.T.

£5.20 excluding
case and mains
cable

*Based on prices prevailing at

,
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time of going to press )

The voltage gain of the circuit needs to be
fairly high, and is approximately equal to R2
divided by R1, or 210 with the values used here.

At high frequencies outside the audio
spectrum, C3 has a low impedance and reduces
the gain. This prevents the breakthrough of
radio signals which are likely to be picked up
in the connecting wires, especially after dark.

Resistor R3 connects the output of the pre-
amplifier to the input of the power amplifier.
It also forms part of a negative feedback loop
similar to that formed by Rl and R2. The
second resistor in the latter loop is an internal
component of the i.c.

The voltage gain of the power amplifier is
comparatively low, being only about 12 times.
Most of the gain is used up in negative feed-
back, and this ensures good quality amplifica-
tion.

Distortion caused by the amplifier is con-
siderably less than 1 per cent at the power
levels involved here, and the reproduction
quality is only really limited by the speaker/
microphones.

Components C1 and C5 are the input and
output d.c. blocking capacitors respectively; C2
is the supply decoupling capacitor and R5 and C4
are required in order to prevent the amplifier
from becoming unstable.

SWITCHING

A relay situated in the master unit selects
which speaker is used as a microphone and
which is used as a speaker. The unit is wired so
that normally LS2 is the microphone and LS1
is the speaker.

If the touch contacts at the remote unit are
touched, a small current will flow from the
negative supply line and into the base of TR3
via the operator’s finger. This causes a much
larger current to flow via TR3 emitter and col-
lector into the base of TR4.

This current turns TR4 hard on, and the
negative supply line is connected through to
the amplifier by way of its emitter and collector
terminals; C6 filters any interference which
might otherwise be picked up at the touch
contacts.

Transistors TR3 and TR4 need to have a very
high combined gain as only a minute current
will flow through the high skin resistance of
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the operator. The total current gain of this
stage is about 100,000.

A similar touch switch is used in the master
unit, and this utilises TR1 and TR2. It is a
relay as its load, however.

When these touch contacts are bridged, the
relay is turned on. The relay contacts change
over to the opposite positions, and RLA1l and
RLA2 connect LS1, which is now the micro-
phone, to the amplifier’s input.

Loudspeaker LS2 is connected to the output,
and RLA3 connects the power to the amplifier.

A high reverse voltage can be produced across
the relay coil as the operator’s finger is removed

from the touch contacts and the relay is de- -

energised. Diode D2 in effect shorts this out
and prevents any possible damage to the semi-
conductor devices in the circuit.

Resistor R4 is the current limiting resistor
for the light emitting diode l.e.d. panel indicator,
D1. This lights up when power is connected to
the amplifier. It is a useful feature apart from
its function as a normal pilot light, as it will
come on while the touch switch at the remote
station is being operated. When it goes out it
thus indicates that the person at the remote
unit has finished speaking. .

Note that no significant power is drawn from
the battery until one of the pairs of touch
contacts - is bridged. If both switches should
happen to be operated at the same time, the
one fitted to the master unit will render the one
at the remote unit ineffective.

REMOTE UNIT

The remote unit is contained in a small plastic
case measuring about 120 X 63 X40mm, although
a slightly larger case might be required, depend-
ing upon the diameter of the speaker used. A
rectangular cut-out for the speaker is made in
the left hand side of the front panel using a
fretsaw. A piece of speaker material or fret is
glued in place behind the cut-out, and the
speaker is then in turn glued to this.

The touch contacts consist of a couple of 4BA
countersunk bolts. These are mounted centrally

Photograph showing the inside of the prototype
remote unit.

on the right hand side of the front panel, about
8mm apart. A 4BA solder tag is mounted on each
screw on the inside of the case, and a couple
of nuts are used to hold the screws and tags in
place.

A 0-1 inch matrix Veroboard panel having
four strips by ten holes is used in the wiring up
of TR3, TR4, and C6 and wired up to the loud-
speaker and touch contacts as shown in Fig. 2
using short lengths of insulated connecting wire.
These provide the only mounting the panel re-
quires.

A hole for the connecting cable is drilled
centrally in a side panel of the case, and the
cable is then threaded through this, via a rubber
grommet, and wired to the rest of the unit. This
completes the remote station.

MAIN STATION

Most of the small components in the master
unit are wired up on a 0-1 inch matrix Vero-
board having 16 strips by 17 holes, fitted to the
base of the case. Details of this panel are shown
in Fig. 3.

When a panel of the correct size has been cut
out, the two 6BA clearance mountfhg holes
should be drilled using a 3-2mm twist drill. The

Fig. 2. Layout of the
components and wiring
up details of the remote
unit.
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Fig. 3. Layout and wiring up details of the components in the master unit.
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Photograph of completed prototype master unit
with lid and battery removed.

breaks in the copper strips should then be made
at the points indicated in the diagram.

If the special tool for this purpose is nct
available, a small twist drill (about Smm
diameter) held in the hand can be used as an
alternative.

Next the components can be mounted and
soldered in place, according to Fig. 3.

Make sure that the three electrolytic
capacitors are connected with the correct
polarity. Leave the transistors and i.c. until
last and use a heatshunt when soldering these
in position. Ensure that no blobs of excess
solder short circuit any adjacent copper strips.

The layout and wiring up of the components
within the master unit are shown in Fig. 3.

A plastic case measuring about 150X80X
S0mm houses the unit. This is about the smallest
case that can easily accommodate the com-
ponents. ’

The work appertaining to the speaker and
touch contacts is much the same as for the
remote unit.

Diode D1 is mounted above the touch contacts
in a small plastic holder, which is normally
supplied with the le.d. Again, a hole is drilled
in the side panel to take the connecting cable
to the remote unit.

The component panel is mounted as shown
onto the base of the case using a couple of
12mm long 6BA bolts with nuts. A short spacer
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is used over each bolt between the case and the
panel. The component panel might otherwise
crack as the mounting nuts are tightened. The
component board should not be finally mounted
until it has been wired up to the rest of the
circuit. The relay is glued to the case just below
the component board.

Six HP7 batteries in a plastic holder are used
to power the unit. These fit between the com-
ponent panel and the speaker magnet. Make
quite sure that sufficient space is left for the
batteries before positioning the speaker.

When the relay, speaker, etc. have been
mounted, complete the remaining wiring be-
tween components and board. This is all carried
out using multistrand insulated wire.

Protection diode D2 is mounted on the relay,
and must be connected with the polarity shown.
It could be destroyed if connected incorrectly.

Finally connect the two units together by
means of the required length of mains cable.

Once the wiring has been completed, check
thoroughly for mistakes, and when satisfied that
all is well, mount the component panel, connect
the batteries, and screw the parts of the case
togther. The unit is then ready for testing.

TESTING

With the two units in' the same room, touch-
ing either set of touch contacts should produce
an audio tone from the other unit and cause
the indicator lamp to come on. This howling
sound is due to accoustic feedback.

When' installing the units, try to keep both
them and the connecting cable away from pos-
sible sources of electrical interference, such
as mains wiring.

The units can easily be wall or table mounted.
If they are to be mounted on a table it is a
good idea to use a couple of wedge shaped
pieces of wood or chipboard to hold each case
up at an angle of about 30 degrees. These can
be given an attractive finish with either paint
or a self adhesive plastic material such as
Fablon. They are glued to the rear of the cases.
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HERE are innumerable instances in the home,
T studio or workshop when it would be advan-
tageous to have some means of regulating the
power supplied to mains operated apparatus,
typical examples being electric motor or drill
Speed control, electric heater output or lighting
filament brightness variation.

Possible means of achieving this control are
by use of a voltage dropping transformer, which
is clumsy and unsuitable for many purposes, a
rheostat, which generates a large amount of
heat, or the far more elegant method of using
a solid-state switching device, as employed in
this unit.

PRINCIPLE OF OPERATION

The switching device that forms the central
component of the regulator ‘is the triac which
functions as follows. It will conduct between mtl
and mt2 in either direction (making it ideally
suited to a.c. applications) when a gate
(terminal ‘“g”) voltage of either polarity is
applied and will continue to conduct, even
with the gating voltage removed, until the

By JOHN S. RYLE

forward current falls below a low level called
the “holding current”. For practical purposes
the device will switch off at the end of a mains
voltage half-cycle.

To regulate the power supplied by the triac,
all that is necessary is to control the point in
the mains cycle at which it turns on, as illus-
trated in Fig. 1. At the end of the half-cycle it
turns off, since the mains voltage (and hence
the triac current) falls to zero, and will not
conduct again until re-gated. Operation in nega-
tive and positive half-cycles is identical.

MAINS
VOLTAGE

WAVEFORM (

VY

NO POWER SUPPLIED HERE

TIME

GATE
TRIGGERED

Fig. 1. Principle of operation of the controller.

~— HOW IT WORKS

\
A variable phase shift :

circuit alters the point in

the mains cycle at which

the electronic switch called VARIABLE ELECTRONK

a triac begins to conduct. MAINS{ o Al SWITCH

The later the triac is *'fired"’ j— —~ l

the less the power supplied o

to the load. €
\ J
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PRACTICAL CIRCUIT

The full circuit diagram of the controller is
shown in Fig. 2.

Control of the gate (g) of the triac CSR1 is
achieved by means of the network formed by
R1, VR1 and Cl. The voltage on Cl will lag
behind the mains waveform by a time dependent
on the setting of VR1 and will be attenuated to
a lower level.

(z - - <E
2 2 N
L {e <L T

N

\

Fig. 2. The complete circuit diagram of the
Mains Power Controller.

The diac D1 has the property that it will not
conduct until the voltage across it reaches about
30V and will turn off again when the current
drops to zero. It is used to provide a reference
level, for when the voltage on C1 reaches the
diac breakdown voltage, D1 will conduct, dis-
charging C1 into the gate of CSR1, turning it on
for the remainder of the halfcycle.

This operation is illustrated by the sequence
of waveforms shown in Fig. 3.

4 N

Components....
Resistors ,lrl"t 4
dOHS

R1 20kQ2 3W carbon

Capacitors
C1 0-1.F 400V paper

Semiconductors
D1 ST2 diac (or equivalent)
CSR1 SC40D 400V 6A triac (or 40430)

Switch
S1 d.p.d.t. mains toggle

Miscellaneous
VR1 500k linear potentiometer
SK1  13A mains panel mounting socket
Materials for case and bracket (see
text); 3-pin fused plug and 3-core

L correcting cable.

VOLTAGE
a

2

VOLTAGE

OUTPUT |
VOLTAGE

Fig. 3. Sequence of operation of the controller.

With component values as specified the switch-
on point can be varied over the entire half-cycle,
thus giving control from zero to full power.

CONSTRUCTIONAL DETAILS

Construction of the unit is very simple and
should present no difficulty even to the beginner.

The regulator is housed in a wooden case
measuring 127 x 89 x 51lmm as shown in Fig.
4a with internal component layout as shown in
Fig. 4b. Components C1, R1 and D1 are simply
suspended in the wiring, ensuring a free flow of
air round R1.

The triac requires mounting on about 18 square
centimetres of aluminium to provide a heatsink,
as shown in Fig. 4c.

Note that the triac case is one of its terminals
and no bare wire should be allowed to touch the
heatsink.

If a metal case is used the bracket must be
electrically insulated from it using nylon bolts
and fibre washers, and the case should of course
be earthed. '

Whatever construction method is used it is
essential that no unearthed metal parts can be
touched when in operation. A push on, insulated
control knob and nylon fixings should be used.

e A
R ESTIMATED COST*
FONDANCE G COMPONENTS
oN\-Y excluding V.A.T.

£2.00 excluding
case

*Based on prices prevailing at
time of going to press )

Everyday Electronics, April 1976

203



204

A=13mm DIA.
B=10mm DIA.
C=7mm DIA.

Fig. 4b. Layout and wiring up
details of the components with-

Mains
Power
Controller

Fig. 4a. Details of the wooden box recommended
for the housing of the controller. The 13A mains
socket fits over the **C’’ holes.

Above, shows dimensions
and drilling details of the triac heat-
sink.

mt2
O mt! mt2
[oJl »
9
O (mz g $
CASE)
mt! mtt

T066 T048 CIRCUIT SYMBOL
VIEWED FROM

UNDERSIDE

Fig. 5. Triac connection details inclu-
ding an alternative case style.

in the case.
 aF 10034

L * P L L * JOIIT ™ L

APPROX. 100 TURNS ON A
OWF BOTH | TURN 13mm FORMER (SCRAMBLE WOUND)

/T — ROUND FERRITE TOROID
OWF

MAINS N I — )~ N DEVICE MAINS T DEVICE

E . = E E »E

{a) 7,;”

(b)

Figs. 6a and b. Two types of radio frequency interference suppressors. These
should be fitted between the mains supply and the controller. The capacitors in
Fig. 6a should be rated at 1000 volts and that in Fig. 6b at 400 volts.
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APPLICATIONS

The unit may be used to control the power of
electric lighting, heating, electric drills and other
tools or motor driven equipment. It will not,
however, work satisfactorily with discharge
devices such as fluorescent lighting.

The components specified allow for a maxi-
mum load of six amps or 1400 watts, but higher
rated triacs may be used if desired, to control
greater loads provided that appropriate switch-
ing and wiring is used. No changes are necessary

INTERFERENCE

No radio frequency interference (r.f.i.) was
produced by the prototype but should this prove
a problem two suggestions for r.f.i. filters are
given in Fig 6 (a) and (b).

The first (Fig. 6a) uses two LC networks con-
nected in the L and N lines and has proved
extremely effective in removing noise from a,
refrigerator from interfering with hi-fi.

The second uses fewer components and is

in the gating control components.

connected between the L and N lines. =

mmmmmlu|||mn|m|uuum|unn|||||||u|m|mnmmumm||mwmﬂummunumnmmlllumwmmmfllllulmmu|n|mmnununmmnlluummllnununnnmmmmmmmnunm

I KNow you probably won’t be
reading this until late March,
but looking at my calendar as {
write, it informs me it is January
1 and therefore old Paul Moore
intends to get out his crystal ball
and see what the future portends.
There, now 1 have dusted it,
plugged it in and adjusted the
line hold, and am peering
earnestly into it.

The first thing it tells me is I
shall start off by having a smash-
ing time, splendid! Next I see a
crowd of men being trussed up
in strait-jackets and pushed
into black marias. Some of them
appear to be screaming, “Don’t
let the V.A.T. man get me!” This
is ridiculous, just a moment, I will
try another channel.

“Ah! that’s better”. I can see
many electronic component shops
closing down, but fortunately in
most -cases they are going over
to mail order. This seems to tie
up with a letter from a
disappointed customer, I noticed
recently in Wireless World. He

stated that a few years ago he ’

had only to stroll up Tottenham
Court Road or Edgware Road to
have the choice of over a dozen
component shops, now there are
none. This is because rent, rates,
heating and telephone, to say
nothing of wages, have trebled in
well under a decade.
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By PAUL YOUNG

By changing to mail order,
firms can move to less expensive
areas and less expensive premises.
Indeed 1 know of one colleague
who ran a successful business for
thirty years from two brick built
garages, using a room of his
council flat as an office. From the
point of view of you the user,
although I would not say it is an
ideal situation, it might.be much
worse. It means more writing and
less walking. Financially, although
postal charges are high, so too,
is public transport, so one would
balance the other.

Peering into the sphere again
1 see several new faces joining
the ranks of suppliers, but only
one or two stay the course. Again
this seems to bear out what I
have already noticed by reading
the adverts. Many new names,
some weird and wonderful,
spurred on perhaps by learning
of a source where they can buy
resistors for 50p a 100, and they
know they can sell them for about
2p each. I say resistors but it
could equally well be capacitors,
transistors, and other small
devices. 1 can almost hear them
exclaiming “This is money for
old rope”. 1 know, I have been
through it myself.

Eventually they learn the hard
economic facts of life and rea-
lise that even if they paid nothing

for their resistors and sold them
for 4p each they would still lose
money. What puzzles me is why
old successful wholesale busi-
nesses rush into the retail side
thinking there are great riches to
be had. To my knowledge not
one has ever made a success of
it. Looking on the bright side, I
can see it is going to be a good
year with EVERYDAY .ELECTRONICS
maintaining its high standard in
spite of great difficulties, with
perhaps a slight swing away from
discrete components in favour of
the integrated kind.

Oh dear! The picture is fading,
just wait a second until I turn up
the contrast, what’s this, a new
Government elected, consisting
entirely of computers, with Ted
Heath as Prime Minister!! There’s
worse to follow, Ted Heath is a
computer! That’s ridiculous, I
happen to know he is not, I have
had lunch with him. At this point
1 seized my crystal ball and
hurled it through the window
(next time I will open it first). Ah
well, that’s made the first part of
its forecast come true! Here's
wishing you all a constructive
1976.

“A pocket calculator? But who wants
to calculate the number of pockets
they've got?”
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New products and
component buying
for constructional

projects

SHOP

IALK

| By Mike Kerward

SOME more points on the Sinclair

Black Watch are made elsewhere
in this issue. Although it has taken
some months to cover the kit con-
struction fully, we hope this has been
of some assistance to readers.
Should there be any further de-
velopments we will publish them for
your information.

We have recently been buying a
number of components for the
construction of some projects and
have dealt with various firms as mail
order customers. One or two points
have come out of this which some
readers may be interested in.

Firstly, when ordering be careful
to read the advertisement or cata-
logue concerning minimum order
values, V.A.T. and postage, partic-
ularly when a large number of items
are being purchased at once. If you
send cash with order or pay within a
certain period you may be able to
get a small discount—we got 10 per
cent oft in one case.

If you want parts quickly and the

The new junior saw from Paramo.
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firm has them in stock it may be
better to send a postal order rather
than a cheque, as some firms wait
for cheques to clear the bank before
dispatching the goods.

Finally do not sign for anything as
being received in good condition
until you have had a chance to look
at it carefully and test it if necessary.
Much better to sign and write “not
inspected” on the chit than to be
unable to later claim damages. We
received a fairly large package from a
well known case supplier containing
six cases. The package was intact
and the internal packing good, but
on close inspection three of the
cases were found to be damaged and
part of the order missing; this was
not apparent from a quick look inside
the box.

New Saws

From Paramo tools comes news of
two new hacksaws, a junior and
senior. The senior for 10 and 12 inch
blades is probably not so interesting
to the electronic hobbyist as the
junior which is much better than the
normal sprung frame type.

The new junior has a hardwood
handle which screws onto a steel
frame. The blade pins are fitted in
slots and the blade tensioned by
twisting the handle. The new junior
cost 95p plus V.A.T. and should be
available from Paramo Tool stockists.

Superhet

Probably the longest list of parts
for any of the projects we have
published. Let no one be fooled by
this design, it is easily possible to
buy a superhet radio for less than the
cost of the Unit Build Superhet and no
attempt has been made to compete on
a cost basis. The project is presented
because we are often asked for a
superhet receiver and because the

construction of such a unit is in-
structive.

As far as component supply
problems are concerned the majority
of components should be readily
available, Parts like the variable
capacitors and case components
can be obtained from Home Radio
Components. Any type of metal case
could of course be used to avoid the
expense of the Letrokit parts.

The Denco coils are available from
Denco at 357/9 Old Road, Clacton-
on-Sea, Essex, CO15 3RH.

Touch-To-Talk Intercom

Quite often we get letters from
readers saying that they have been
unable to get relays specified for a
particular project. In most cases it is
not necessary to get the exact relay
as long as that obtained has enough
contacts and works at the required
voltage. This is of course true of the
relay used in the Touch-To-Talk
Intercom.

The relay is in fact about the only
component in this project that
requires any mention. The cases
used are the Vero or Boplast type
which are now generally available.

Capacitance/Resistance
Bridge

The Capacitance/Resistance Bridge
uses the same type of case as that
mentioned immediately above. Few of
the other parts will cause buying
problems. The close tolerance re-
sistors and capacitors may take
some looking for. Henry's Radio can
supply both the 4 1 per cent resistors
and capacitors but they will only sell
the resistors to callers, not by mail
order. Home Radio can supply both
items at 1 per cent tolerance by mail
order or to callers.

Mains Power Regulator

The Mains Power Regulator is
another project that will fit into one of
the cases mentioned above. However,
for use in the workshop we would
recommend a rather stronger type.
If a diecast box or other metal con-
tainer is used it must be earthed and
whatever type of case is employed
precautions must be taken to ensure
user safety. This means the knob
must be fully insulated and no un-
earthed metal parts should be
touchable.

There are very few electronic
components employed in the design
and all parts should be readily
available.
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By A.P. STEPHENSON

GEACH-IN

7.1 VOLTAGE AMPLIFICATION

Although the emphasis so far has been on currents
and current gains, the transistor can easily be used to
provide voltage gains. To convert a current to a
voltage all that is required is a resistor in the current
path to produce a voltage drop. For example, the
resistor marked R_ in Fig. 7.1a in the collector current
path provides a voltage drop across it, and because of
Khirchoff, also provides another voltage across the
transistor, V.

+

Re |,"I
J’ 20 4‘
| "H

Suppose that base current is such that the collector
current produced is 2mA. By Ohm's law, V4 =
2 milliamps x 2 kilohms = 4 volts, which leaves 5 volts
across the transistor, V;. Although either of these
voltages could be called the “outout” it is normally
more convenient to use the *'bottom’ voltage, V.

The base circuit was deliberately omitted to avoid
cluttering the diagram with components irrelevant to
the discussion on output voltages. However we must
have some forward bias voltage between base and
emitter to produce the 2mA collector current. The
value of this voltage, according to our previous work
is 0-6volts, but we have reached the stage where it is
necessary to be a little more fussy about the accuracy
of this figure. In fact it is only approximate and could
be anywhere between, say 0-5 and 0-7 volts according
to the base current flowing. It would be fairly true to
say that 0-5 volts is the minimum voltage necessary
to turn on the base current (although the figure could
vary a few millivolts in different specimens and at
different temperatures).

The base current will rise from a fraction of a
microamp at the 0-5 volt turn on, to perhaps as much
as several milliamps at 0-7 volts. Voltages much
above 0-7 volts could destroy the transistor.

The following typical figures are convincing evi-
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Fig. 7.1a. Current flowing
through the collector
resistor causes a voltage
drop across it.

76

dence of the base voltage sensitivity: a rise of 0-2
volts (from 05 to 0-7 )may change the base current
from 0-1 microamps to perhaps as much as 5 milli-
amps.

Returning now to the idea of a voltage amplifier,
see Fig. 7.1b. This simple circuit will convert a very low

‘voltage signal (such as the output from a record

player pick-up) to a much higher output voltage
signal. The operation is best described -under two
headings:
The steady bias voltages

Base current through R, keeps the transistor
“turned on", producing a steady bias of about 0-6
volts across base and emitter. Let us presume this
causes a base current of say 10uA which if we take
an hg figure of 200, gives us a collector current of
200 x 10uA = 2000A = 2mA. The voltage across R,
will be 4 volts, leaving the output at 5 volts.

+0v.

TV

Fig. 7.1b. A simple circuit for amplyifying a small
varying voltage.
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The signal voltages

Signals from a record player pick-up are varying
voltages of a few millivolts average value. As we shall
learn later in the series, a capacitor will pass varying
voltages but not steady bias voltages. The signal
therefore will be superimposed on the 0-6 volts,

7.2 WAVEFORMS

The superimposing of a signal on a steady voltage
level is better explained by a kind of graph known as a
waveform in which voltage is plotted vertically and
time horizontally. The waveforms of the previous
amplifier circuit are shown in Fig. 7.2a. Study these
waveforms carefully in conjunction with the amplifier
circuit noting particularly the following points.

(a) The signal is assumed to be a smooth ripple
although the actual shape would be probably far
more complex. !

(b) The signal fluctuates above and below a mean
level of about 0-6 volts at the base and 5 volts at the
collector (relative to the emitter in both cases).

(c) The output signal is the same shape as the input,
but much larger (due to the amplifying property of the
transistor).

(d) The output is “‘upside down” relative to the
input. (As the input signal rises more positively the
base current increases and so does the collector
current. The volts drop across R, therefore increases

7.3 SQUARING OR LIMITING

It is reasonable to inquire whether there are any
limits on the extent to which the collector voltage can
swing either side of the mean voltage. in fact there
are two limits, see Fig. 7.3a. .

(a) The “upper" limit is the voltage of the battery
itself; the highest possible output voltage will occur
when the collector current is zero (no volts drop
across R,). If the signal is too large, as shown, the
positive tips are sliced or squared off (known as
positive limiting)

(b) The lower limit is nearly (but not quite) zero
volts, relative to the negative end of the battery (known
as the “common" rail or line). This limit is called
collector saturation (sometimes simply ‘‘satura-
tion"). After all, a transistor must have some collector
voltage in order to operate at all, so we may consider
the term to mean the lowest voltage to which the col-
lector can fall (typically 50 to 100 millivolts). If the
signal is too large, the negative tips are sliced oft
(known as negative limiting).

7.4 THE PNP TRANSISTOR

The pnp transistor is similar in behaviour to the
npn-types except for direction of current flow. The
“'gsandwich" construction and circuit symbol are
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causing it to rise and fall slightly. Because of the
sensitivity mentioned above, the base current and
therefore the collector current varies in sympathy
with the signal and a large voltage variation appears
superimposed on the output terminals.

which means the collector voltage must decrease to
keep old Khirchoff happy.

TIME IN SECONDS

Fig. 7.2a. Input and output waveforms obtained from
Fig. 7.1b. Note that the output is inverted with respect to
the input.

So we must conciude that successfui ampiification
of a signal depends on, firstly, correct biasing and
secondly, the avoidance of squaring either top or
bottom due to an overlarge signal input causing
distorted outputs.

POSITIVE
RAIL (+9V)

(BASE BIAS AND INPUT SIGNAL NOT SHOWN)

Fig. 7.3a. Too much gain or too large an input signal
causes the output waveform to limit (become distorted).

shown in Fig. 7.4a. Like the npn-type, we may con-
sider the device as two diodes, see Fig.7.4b.
The base emitter diode must be forward biased
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COLLECTOR
F-;, 27 e
BASE | N b
ﬁ, ” A
NOTE THE EMITTER ARROW
EMITTER POINTS TOWARDS THE BASE

Fig. 7.4a. Schematic of the construction of a pnp tran-
sistor and its circuit symbol.

c
Fig. 7.4b. To explain some properties of
b a pnp transistor, it may be considered
as two diodes connected as shown.
e

and base collector diode reverse biased, which means
that all previous circuitry (based on npn) can still
be used with pnp transistors providing we reverse the
battery polarity; Fig. 7.4c shows conventional current

LB 3
_L .
)

Ie

Fig. 7.4c. Shows conventional current flow in a simple
pnp transistor circuit.

flow in a simple circuit using a pnp transistor.

Theoretically there is nothing much to choose
between pnp and npn. In practice, npn are more
common and therefore less costly so the rule is
normally to use npn as first choice. Many circuits
however employ both types, particularly power ampli-
fiers in hi fi. The two types, pnp and npn, are said to
be complementary to each other.

TEACH-IN 76 EXPERIMENTS AND EXERCISES

EXPERIMENT 7A

To show the effect of collector voltage (V.) on col-
lector current (/).

PROCEDURE

1. Assemble the components as the Circuit Deck as
shown Fig. 7A.1. Leave the switch turned off, VR2
fully clockwise and VR1 anticlockwise.

2. Fix meter probes (on 10V range) across R..

3. Switch on and adjust VR1 until the voltage across
R, reaches 2 volts (which, by Ohm's law ensures a
collector current of 2 milliamps).

4. Rotate VR2 slowly anticlockwise to reduce col-
lector voltage and observe that the collector current

(o

VRI
Mmn

Fig. 7A.1. The circuit diagram
and layout of the components
on the Circuit Deck for ex-

only falls slightly (volts across R, only fall slightly).
Eventually, at some position of the VR2, the collector
current falls sharply to zero.

CONCLUSIONS
Collector current, /. is not seriously affected by
V. except when V_ is very low.

Switch off but do not dismantie because this circuit
is required for next experiment.

AT
-:g;."__’

periment 7A. (ov)
(RED) + ve
oY
(BLACK) —ve
MEHI0V)
s1 ( @ )
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EXPERIMENT 7B

To plot the curves of /_ for different values of V.

This test uses the same circuit as that for Experi-
menl 7A; Fig. 78.1 below shows the circuit in skeletal
form with the relevant voltage symbois and meter
polarities.

VR!

M0
{ADJUSTS
BASE CURRENT)

VR2 1k
(CONTROLS V)

Fig. 7B.1. The skeletal circuit diagram for experiment 7B.
The layout of the components on the Circuit Deck is
identical to that in experiment 7A.

Plotting curves is laborious (especially when only
one meter is available) but educationally rewarding.
Your results should look something like the graphs
Figs. 6.8a and b on page 148 last month), although
the base currents will not be measured. (Base
currents are always / [hge).

PROCEDURE

1. First set V, to maximum by VR2 with VR1 set fully
anticlockwise. Adjust VR1 until ¥, equals 05 volts
(corresponding to /. equal to 0-5 milliamps).

2. Measure V,_ and record this starting value (about
9 volts).

3. Reduce V, to 8 volts, measure V, and record /..
4. Repeat for progressively lower values of V. down
to 0-1 volts.

5. Plot the results of your table on a graph as shown
in Fig. 7B.2.

6, Repeat the procedure again but adjust VR1 for
1 milliamp as the starting points. Plot another curve
on the same graph. In fact, if you have the patience,
plot several curves for different starting points up to
10 milliamps.

I

~

VRe=Ic IN mA
05

Ql=-ln|w|a|w|o|w|m]|e

Fig. 7B.2. Left shows a recommended
6 table for recording your results
for experiment 7B. Above shows
axes for plotting graphs for this

experiment.

g

e
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EXPERIMENT 7C

To show the voltage amplification properties of a
transistor.

7T\ R1 N
¢ ;?\,acn {10v)

Fig. 7C.1. The layout of the components on the Circuit
Deck together with circuit diagram for experiment 7C.

PROCEDURE
1. Assemble the components on the Circuit Deck as
shown in Fig. 7C.1. Leave switch off, set VR1 (50 ohm)
fully anticlockwise. Switch on at S1.
2. Measure V,, (which should read almost 9 volts
because base current is zero, giving zero collector
current and therefore no volts drop across R..
3. Very slowly advance VR1 until V,, equais 4-5
volts. Now measure V,, and record this reading.
(This reading must be taken as accurately as pos-
sible).
4. Advance VR1 until vV, reads 35 volts. Again
measure V,, accurately and record, then switch off.
5. The voltage gain of the circuit is (change in V,,/
change in V,,). Since we changed V,, by one volt,
the voltage gain is simply given by:

1

Voltage =
gain Differences between the two V|, readings
Your answer should be very large—well over one

hundred to one.

Question
What was the collector current when V,,, was 4-5V?
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_[@x@) (RED) +ve
e

(BLACK)=ve

ME1 (V)

Fig. 7D.1. Positioning and wiring up delails on the Cir-
cuit Deck for experiment 7D together with the theoretical
circuit diagram.

EXPERIMENT 7D

To show the effect of temperature on
current.
Warning

Skip this test if you can't afford another BC107
because you may damage it.

PROCEDURE

1. Set up the components on the Circuit Deck ac-
cording to Fig. 7D.1 and measure the voltage across
the collector resistor (Vg.) using the meter on the
1 volt range and fixed to the terminals.

There should be no appreciable voltage because

the base is *up in the air” allowing no collector
current.
2. Bring a lighted match close to the case of the
transistor and notice the meter start to rise. Remove
the match instantly you -notice this—because it will
continue to rise due to thermal inertia.

leakage

CONCLUSION

Heat causes the transistor to “leak” and procedure
“leakage current”. In large power transistors, this
can be a problem which requires a large metal heat-
sink for its solution.

Our BC107 is silicon and leakage is negligible at
room temperatures. If you care to buy an old ger-
manium transistor (such as an OC71) appreciable
leakage will show up on this test even without the
match. The heat from your fingers could treble the
leakage current.

EXERCISES

7.1 Assume TR1 is drawing 3 milliamps collector
current and has an hgg of 150.

Calculate:

(a) Voltage across R,

(b) Voltage across collector/emitter

(c) Approximate voltage across base and

emitter

(d) Approximate voltage across R,

(e) Voltage across base and collector

(f) Base current

(g) Value of R,

(h) Approximate power consumed

(i) Emitter current
7.21f TR1 was replaced by an equivalent pnp-
type, what circuit modification is required?
Answers

"SUOTIOUU0D A19)1BqQ Y] ISIAIY 7L

'sdureliw zg-¢ (1) sSnemiw .45 (y) sugorry
0L8 (3) sdureosotw (g (3) $30A 4.6 (3) sjjoa
b+ LT (P) $3[0A 9.0 () S1[0A 9 (q) S3[0A ZT (B) [L

HOW WAS MY BOILING

wo

AME OFF IN THE MILK AND I

... THE ENCAPSULATEP DIODE3
WALLOWED IT...

S0 IF YOU HEAR THE
AUDIBLE TONE, YOU’LL KNOW
MY BLOOD’S REACHED BOILING
POINT !
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...the

ingredients

RESISTORS

There are basically three different kinds of fixed
resistor, each described by its composition—(a) car-
bon (b) metal oxide (c) wirewound.

Carbon

Carbon composition resistors are mainly used in
the low power circuits, although some high power
types are available.

The power handling capability of resistors is de-
noted by wattage ratings which for carbon resistors
are1/10, t,4, 1,1, 2 watt and higher, the physical size of
the resistor increasing with wattage. The most com-
" monly used are the ¥ and # watt types, +5 and +10
per cent being typical resistance value tolerances.

Carbon resistors can be subdivided into two main
classes: carbon film and moulded carbon, the former
being used for their low noise characteristics.

Metal Oxide

The metal oxide resistor offers high stability
(usually called hi-stabs) over a very long time period,
typically +4 per cent for 25,000 hours of operation
and are virtually temperature independent over a wide
range.

The resistance tolerance of these is usually +1 and
+2 per cent. Generally they are not for use in high
power circuitry having wattage ratings of § and 1 watt.

Metal oxide resistors have a very low noise factor
typically 0-1uV per volt. These are more expensive
than carbon types.

A selection of resistors, potentiometers and preset
potentiometers.

\3'"’0

')
‘Q.{

Wirewound

Wirewound resistors are used in high power
circuits.

Their power ratings have an extensive range from
about 1 watt up to 60 watts or more, with tolerances
of £5 and +10 per cent.

Resistor Colour Code

Carbon resistors often use a coded band system
to identify their ohmic values and tolerance. The
colourcodeis given in Table 1 and is used as follows.
The bands are displaced towards one end of the
resistor, starting at this end, band A gives the value
of the first digit, band B gives the value of the second
digit while band C gives the factor for multiplying the
first two digits, the fourth band gives the tolerance
from nominal.

Variable Resistors, Potentiometers

Potentiometers (or pots.) are available in two types;
carbon and wirewound, the latter being used where
high power is being employed. Carbon types are
available with a logarithmic (log.) and linear (lin.)
resistance relationship with angle of rotation (see
below). The angle of rotation is usually limited to
about 270 degrees.

The lin. type is used where it is required to vary the
resistance in direct proportion to the angle of rotation
whereas the log. type is normally used for volume

' controls. Carbon potentiometers have a range of

values from approximately 1 kilohm to about 2 meg-
ohm. Wirewound range is approximately 10 ohm to
100 kilohm.

Diagram showing change of resistance value in
linear and logarithmic potentiometers with
rotation of the shaft.

POTENTIOMETER VALUE

s .
z N\
2 o
= [\
m \>
[ 3
L 1
90 180 20

ANGLE OF ROTATION (DEGREES)
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A standard potentiometer (above) and two types of
preset (right).

Both types have their values printed on the body
of the potentiometer and wirewound types usually
have their wattage ratings also.

The pot. has three terminals and being used as a
potential divider (for example) the input voltage is
applied to tags 1 and 2 and taken out from tag 3 (the
wiper) and one of the others. Thus any potential from
zero to that across tags 1 and 2 can be obtained.

A potentiometer can be used as a variable resistor
by merely using the wiper with one of the other tags.
Some potentiometers have an on/off switch incor-
porated.

Preset Potentiometers

Another type of potentiometer or variable resistor
is the preset, either carbon or wirewound. These
have a specific application such as in a circuit where
a fixed value resistor or potentiometer is called for,
but cannot be accurately specified.

The type normally used are carbon skeleton presets
which, as the name implies are provided without any
case. They can be quite small physically.

ADJUSTERS

Resistors and Ohm's Law
Resistors in series: R ;s = R1 + R2 + R3 +

1 1 1

"mtRtrR”

1
Reslstors in parallel: —
R total

Yalue of any two resistors in parallel can be calcu-
lated from the following:

R1 x R2

R1 + R2

The two triangles shown below are an easy way of

R total

W.
remembering Ohm's law e.g. V=1Ror | = v

Substitution of other known values, e.g. to calculate

W from V and R substitute—; for |

TABLE 1: COLOUR CODES

Numerical Tolerance
Colour Value Multiplier Resistors
Black 0 X1 —_—
Brown 1 X10 +1%
Red 2 X100 +29%
Orange 3 X1,000 —
Yellow 4 X10,000 —_
Green 5 X100,000 —
Blue 6 X1,000,000 —
Violet 7 _ —
Grey 8 — —
White 9 — —
Silver — X0-01 +10%
Gold — X0-1 +5%
No Colour Band — — +20%

Resistors—values in ohms, pink band signifies high stability.

Ceramic and C280 capacitors—values in pF.

Tantalum capacitors—values in uF, tolerance not indicated.

s e
IR v
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V2
ThusW~~%x Vor R
Ceramic and 7 R
€280 Capacitors Tantalum Capacitors
Voltage Tolerance Voltage Multiplier
- +20% 10V X1
— +1% — X10
250V +2% — X100
— +2.5% 35v =
400V — 6-3V =
— +5% 16V —
—_— — 20V —
— — 25V X0-01
— +10% 3v X0-1
= —_ Pink 35V —
A B C D
e ————
- \ TOLERANCE BAND
THIRD BAND
SECOND BAND
FIRST BAND



---PUttING it

together

CONSTRUCTIONAL METHODS

There are a number of different constructional
methods available to the amateur constructor. We
will confine the following paragraphs to the most
commonly used methods.

Perforated Board

The most widely used material is s.r.b.p. (synthetic
resin bonded paper) sheet with holes drilled through
it in a matrix. Veroboard is a proprietary product
with copper strips on one side connecting the holes
in rows,

All types of perforated board are available in three
different matrix sizes 0-1inch, 0-15inch and 0:2inch.
The 0-1inch and 0-15inch being the most popular for
amateur construction work, the 0-2inch matrix not
being in great supply. Veropins can be used with all
types and matrix sizes, these plins are inserted
through the holes in the board as required. A spot
face cutter can be used with the standard Veroboard
(with copper strips) to cut the strips where required,
this can also be done using a 5mm or similar drill
held in the hand.

Method of mounting component board to a panel.
4

The main advantages of Veroboard are that the
wiring is “printed” on one side in the form of the
copper strips and the components are rigidly mounted
by passing their leads through the holes and solder-
ing them to the copper strips.

Plain board will hold the components in a similar
manner to the board with copper strips but the com-
ponents must be wired up using 18 or 22 s.w.g. tinned
copper wire or single strand p.v.c. covered connecting
wire. Veropins are very useful with the plain board
as they form good anchorage for large components
and for flying leads to other components.

In general all types of Veroboard can be mounted
by cutting larger holes through the board, cutting
away the copper strips around the holes where
necessary to prevent any shorting, and fixing the
board to the chassis or case of the unit using spacers,
4BA screws and nuts.

Printed Circuit
Printed circuit board is basically copper clad
s.r.b.p. or fibreglass board. The copper Is chemically

Appearance of an etched and drilled printed circuit
board.
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SOLDER

Sectioned view showing a
resistor mounted on Vero-
board (left) and the under-
side view of a unit built on
Veroboard (below).
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etched away to form a pattern used to Inter-connect
the electronic components. Once the board has been
etched, holes are drilled through the board and
remaining copper in the positions determined for
fixing the components. The components are then
mounted by passing their leads through the holes and
soldering them to the copper on the other side.

Printed circuit is very versatile and perhaps the
neatest and most reliable of the electronic construc-
tional methods, although it is more suitable for
production runs than for amateur constructors “one
off'’ projects.

Printed clrcuit boards are sometimes available for
published designs from various “kit" firms or com-
ponent suppliers. Often the board is available in two
types s.r.b.p. backing-and fibreglass backing. Of
these two fibreglass is more expensive but better as
it is less affected by heat and molsture, however
s.r.b.p. is quite suitable for most amateur projects.

The circuit board can be mounted to the case or
chassis in a similar manner to Veroboard and pins

‘u Q0
q = Hl

Single tagstrip with mounting tags
(above) and a section of the more use-
ful double tagboard.
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Soldering a transistor to Veropins using pliers as a
heat shunt.

or tag post can be used for connecting flying leads
to the board.

Tagboard

Tagboards are generally available in two types,
double and single tags, the first being an s.r.b.p.
panel approximately 2 Inches wide with tags opposite
each other along the sides, single tag strip s normally
a thin s.r.b.p. strip on which are mounted a number
of tags.

Both types are generally only used for projects
with a limited number of components since neither
form can neatly house large numbers of components.
The *double' tag strip can be used to mount com-
ponents acrgss the opposite tags or between adja-
cent tags. Wiring connecting varlous tags can be
accommodated under the tagboard. The single tag-
strip is used for mounting a few components or for
providing a connection point for wires in a unit.

“Double” tagstrip can be mounted in a similar way
to Veroboard, using spacers to prevent shorting.
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CAPACITORS

Capacitors are divided into three major categories:
(a) electrolytic
(b) non-electrolytic
(c) variable

Normally, capacitors have their values printed on
their bodies, together with the working voltage, this
voltage is the maximum that should ever be applied
to the capacitor.

When a particular capacitor is specified with its
working voltage, it is not essential in many cases to
use that exact value (since the tolerance of capacitors
is quite substantial) but it is essential to use one of
at least the required working voltage.

Electrolytic

Electrolytic capacitors come in a variety of shapes
and sizes and are polarity conscious.

Usually the positive lead is marked on the body
with a plus sign (+) red or black band or red or black
face. Alternatively the negative end is marked.

Non-electrolytic

In the non-electrolytic category there are several
difterent kinds. It is rarely critical to employ a specific
type except where tolerances and leakage are impor-
tant parameters such as in timing circuits or high
frequency radio circuits, etc.

These various types are subdivided into classes
each class being named after the dielectric.

SOLID TANTALUM TYPES

UNITS
RED SPOT

__—— MULTIPLIER

MULTIPLIER

— UNITS ' TENS
]—TENS
TS WORKING
T WORKING VOLTAGE
VOLTAGE

UNITS ———— WS

i :
MULNPUER——Y7 77/
TOLERANCE —

VOLTAGE B

Silver mica polystyrene and ceramic capacitors
have relatively low capacitance values ranging up to
0:474F. The first two having low tolerance figures.
Silver mica types are very stable and are mainly
used for radio receiver circuitry.

Ceramic types however are very sensitive to tem-
perature change and are sometimes employed where

this characteristic is advantageous. Some ceramic
types are colour coded and their value can be deter-
mined from Table 1.

By far the most commonly used type is the polyes-
ter, probably due to its low cost and capacitance
range. The Mullard C280 series of metallised poly-
ester capacitors are colour coded.

As far as the amateur is concerned the polycar-
bonate type has the same adaptability as the polyes-
ter capacitors but with an extended range. They are
a little more expensive than the polyester. The poly-
styrene, polycarbonate and polyester types are some-
time referred to generally as plastic types.

Paper capacitors cover a very wide range, have
high insulation resistance at high voltages and are
therefore only used where a high voltage, low leakage
non-polarized type is required.

Tantalum capacitors have a very wide range of
values and a very low leakage figure for their capaci-
tance. They are usually employed in circuits where
this is a vital factor—such as timing circuits. The
bead type are often colour-coded and their values can
be devised from Table 1.

Variable

Variable capacitors can be divided into two distinct
types (1) continuously variable (2) preset.

Type (1) are designed primarily for use in radlo
tnuing circuits and therefore have values up to 500pF.

Presets are more commonly called trimmers and
are analogous in use to the preset potentiometer.

CERAMIC TYPES
TENS
4 DOT COLOUR CODE
UNTTS
UNITS MULTIPLIER
MULTIPLIER
TENS TOLERANCE TOLERANCE

Capacitor colour coding—see table 1, page 3. For a
five dot code ignore the first dot which is the tem-
perature coefficient.

R . T B
Crotas C1 C2 C3
Value of any two capacitors in series can be calcu-
lated from the following:

_C1 xC2
C1 4 C2

Ci+C2+4+ C3+
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Capacitors in series: +

Clolal

Capacitors in parallel: C a1 =
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TRANSISTORS Device Base Device Base
A list of some common types of transistor, field effect transistor
and unijunction is shown below. The transistors are classified ocin 9 BD140 15
: , A 0C200 6 0C20 12
in three groups. Those suitable for switching, low power—up 0C202 6 0c22 12
to 1W—and high power. The base outline looking from the ends ZTX108 13 0C24 12
of the leads is indicated for each device. ZT X300 13 0C26 12
_ ZTX301 13 0C35 12
bt emitter; b — base; c — collector; s = source; d= ZT X500 13 0C36 12
drain; g = gate. ZTX501 13 TIP29 15
TRSANS'ST:)RS Device Base Device Base i;iggg :g ;:::32 :g
uitable for ZT X504 13 TIP32 15
Switching :g'vafo . gﬁ; ; ZTX510 13 TIP33 15
ST e ZT X530 13 TIP34 15
Device  Base 2o 1 v ) ZTX550 13 TIP35 15
2N696 1 AF114 9 C424 2 TIP36 15
2N697 1 AF115 9 C425 1 — TIP41 15
2N1091 1 AF118 9 C762 1 High Power TIP42 15
25503 3 AF124 10 NKT212 2
ACY22 1 AF126 10 NKT213 2 2N 3055 12 _—_
ACY40 1 AF139 3 NKT214 3 2N 3054 12 FIELD EFFECT
ACY41 1 BC107 1 NKT271 2 ADI161 12 TRANSISTORS
BC108 1 NKT274 2 AD162 12 e i
22‘;2‘3 1 BC109 1 NKT275 2 BD124 12 e ggzgggg))
BSY27 1 BC147 n oc44 6 BD131 15 MPFI102 5(1d.2s.3g.)
BSY29 1 BC169 5 0C45 6 BD132 15 MPFi05 5(1d.25.3g.)
NKT124 2 BCI1T7 1 ocM1 6 BD133 15 ~ TN e
NKT125 2 BC182 1 0C72 6 BD135 15 UNIJUNCTION
NKT126 2 BC183 1 ocCst 6 BD136 15 TRANSISTORS
TIS4S 5 BC184L 5 0C139 6 BD137 15 -
BC212 5 0C140 6 BD138 15 2N 2646 14
i.ow Power BD139 15 TIS43 5
2G302 i
2G306 7.
2G309 iU
2N706 1
2N708 1
2N918 3
2N1305 1
2N1307 1
2N 1309 1
2N 1507 i
2N1613 1
2N2926G 4
Y 4
(o] 4
2N 3702 5
2N3703 5
2N 3706 5
2N3707 5
2N3709 5
2N4058 5
2N4060 5
2N 4061 5
25005 1
25502 1
AC107 6
AC126 2
AC127 2
AC154 2
AC187 2
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SOLDERING

One of the main problems with soldering is that
so many people think they can solder well when in
fact they cannot. From time to time we see pieces of
equipment which will not work, it is usually the design
that is blamed by the constructor while what is really
wrong is one or two bad joints.

Many people who solder poorly simply do not look
closely at the finished job. If they were to compare
their joints with some professional ones—say on a
transistor radio circuit board—the difference would
be obvious and, in nearly all cases, these joints are
made in exactly the same way as any constructors.

Tools

First it is important to use the correct tools. The
iron should be a small type of about 15 to 25 watts
with a 3 or 5Smm bit. The solder must only be the
resin cored type sold for *‘electronic” or radio use
and should be about 18 to 22 s.w.g. A pair of tapered
nose pliers and a pair of side cutters, both about five
inches long, also a pair of wire strippers, are very
helptul, as is a small flat file to clean up the soldering
iron bit (unless itis a long life type) when it becomes
pitted.

The first basic rule is to make sure everything is
clean, no grease, dirt or paint on the surfaces to be
soldered. Having satisfied yourself of this point, the
next step is to tin the end of the wire to be soldered.

Tinning

To do this first tin the iron bit so that a small
amount of molten solder is held on the bit surface to
aid heat transfer to the work—always retain a small
amount of solder on the bit. Touch the end of the
wire on the iron (either the wire or the iron can be
fixed for this, we suggest using an iron stand that
allows access to the bit which is pointed upwards)
and melt some solder onto the wire—not onto the
iron.

By this means the wire will be hot enough to solder
correctly and will tin properly. Remove the wire from
the iron, it should be thinly covered by a shiny solder.
. With the tinned wire make a mechanical joint to the
other component. If this is a printed circuit or Vero-
board pass the wire through a hole and bend about
3mm of it down flat against the copper (see page 5).

Place the bit on one side of the joint in contact with
the wire and apply the solder to the other side. Apply
enough solder for it to run around the wire and along
the copper strip just away from the wire, as soon as
the solder runs this far remove the iron, and leave the
joint to cool.

connections

Dry Joint

Do not move the joint or artificially cool it since this
could produce a dry joint. The solder around the
joint should be clean and shiny and it should have
flowed cleanly around the joint. If the solder forms a
blob on the copper then the iron has not been allowed
to heat the job to the correct temperature for proper
soldering, this is one type of bad joint.

The second main fault when soldering is the
“dry joint", this can be caused by transferring the
solder to the job on the iron—the flux burns off and
the job cannot solder properly—keeping the iron on
the joint too long, with similar effect, or moving the
joint before it is cool.

The third bad joint is caused by trying to make a
connection between two surfaces that are not in
contact. Although this joint may be electrically good
it will be mechanically very weak as the solder, which
is soft, is forming a bridge.

Be careful not to use too much solder when tinning
as the solder will tend to run back up the wire also
too much heat will melt any plastic insulation.

When soldering transistors or other semicon-
ductors it is sometimes necessary to use a heat shunt
to prevent overheating of the component. For this
use the pliers to grip the lead being soldered between
the joint and the component (see page 5).

Most of the designs we publish utilise Veroboard
of one kind or another and we would suggest that
you commence construction with a simple project
using standard 0-15 inch matrix Veroboard. The 0-1
inch matrix used for some projects is rather more
difficult to work with.

Making a joint to a mounting pin.
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Your Career

¢« ELECTRONICS

By Peter Verwig

A career in electronics is an exciting prospect! Month by month our
contributor Peter Verwig explains what working in electronics
is all about, how to prepare yourself for a rewarding career, and the
job opportunities available in the world’s fastest growing industry.

SHIP’S RADIO OFFICER

iITH the holiday season
already looming ahead
how does the idea of a world
cruise grab you? Of course you'd
like to do it in style with your
own private cabin and a ship-
borne status that commands
respect. And have plenty of
crinkly folding stuff in your
wallet. As you are interested in
electronics how about having, say,
£75,000 worth of equipment to
play around with, just to keep
you out of mischief?

Sounds too good to be true,
doesn’t it? But it can be true and
could be true for you, but not
this year. The profession of ship’s
radio officer is not one that you
can just walk into, however
clever you may be. It is one of
the careers in electronics in
which you must be qualified
before you are allowed to prac-
tice. But if you could obtain
college entry at the start of the
next available course you could
be at sea by 1978 and be a senior
officer by the early ’80s.

EARLY DAYS

The profession of ship’s wire-
less operator (as it used to be
called) is the earliest recognised
profession in the great industry
known today as electronics. The
nickname “Sparks” for this new
member of the crew arose from
the spark transmitters then used
at sea. The first British ship to be
fitted with wireless telegraphy as
a permanent, rather than experi-
mental, installation was the Lake
Champlain of the Beaver Line
(later merged with C.P.R.) in
1901.

The Cunard Line soon followed
with installations first on the
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Lucania, followed by the Umbria
and Eturia. Belgian and French
ships followed suit with the
result that by the end of 1902
seventy ships had been equipped
and twenty-five land stations had
been built and a new age had
dawned.

In the early years the installing
engineers used to sail with the
ship and thus automatically
became the wireless operator. So
right from the start the tradition
was established that operators
were engineers as well. Many of
them only did a few voyages and
came ashore again as engineers
and a number of famous names
in electronics had early sea-going
experience.

The engineer-operator of the
Cunard ship Umbria, for example,
was a young man of the name
of Charles Samuel Franklin who
was to become a great inventor
and innovator, perhaps his most
far-reaching work being the
development in the 1920s of the
short-wave beam aerial system
which included a concentric
feeder, forerunner of today’s co-
axial cable.

It soon became clear that the
enormous growth rate in installa-
tions at sea could not be sustained
by sending engineers to sea with
each new fitting and as the Mar-
coni Wireless Telegraph Co. Ltd.
had a virtual monopoly of the
technology and the supply of
equipment it was natural that the
company, in the absence of any
other training establishment,
should set up its own Marconi
College for the training of men
as operators and this was the first
such college in the world when
established in 1901. Note that the
accent has changed.

The new men were primarily
operators and their engineering
education was now more directly
connected with general mainten-
ance and running repairs rather
than being engineers first and
operators second.

Before our lady readers get
uptight I should mention that in
those days ships’ crews were
solely a male preserve. The pro-
fession of ship’s radio operator,
happily, is now equally open to
qualified people of either sex and
an increasing number of sea-
going operators are female. In
fact this branch of electronics is
perhaps the most suitable of all
for ladies because the basic needs
are brains, not brawn.

HIRING

It was in the early days, too,
that the custom was established
that shipowners hired the equip-
ment and the operator from the
wireless manufacturer. For a
fixed annual sum the shipowner
had everything supplied. The
operator was subject to ship’s
discipline and enjoyed equal
status with the ship’s officers but
received his pay and allowances
from the manufacturer.

There were legal reasons why
the hiring of equipment was
adopted rather than outright sale,
mainly concerned with the Post
Office monopoly of message
handling. But, quite apart from
the legal aspects, the system had
a basic attraction for shipowners.
First of all they hadn’t the
faintest notion of how to run a
wireless station on board so
hiring relieved them of a big
burden. And later, when the
fitting of wireless to sea-going
vessels became mandatory by
international law, the shipowners
were delighted to leave all these
extra complications to the hiring
companies and get on with the
thing they understood which was
the marine transportation of
goods and passengers.

The Marconi International
Marine Co. remains today the
largest supplier of equipment and
operators on a hire basis but it
no longer has a monopoly. Other
British companies such as the
International Marine Radio Com-
pany, Redifon Telecommunica-
tions Ltd.,, and Kelvin Hughes
are also in the field and have
lately been joined by United
Marine Electronics, a Danish
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company with a base in the UK.

But a comparatively recent
development is for large fleet
owners to purchase all the equip-
ment and to employ their own
operators directly. Both systems
have their merits. Big shipowners
such as those running huge
tanker fleets argue that it is more
economic to employ their own
officers, while the hiring com-
panies tend to refute this claim
on the grounds that as they have
a pool of officers a shipowner is
saved at least the cost of stand-
bys in the event of sickness and
for normal leave.

The respective arguments need
not concern us here but it is
worth noting that whereas once
upon a time a radio officer had
only the prospect of one or two
employers, today he has far more
seeking his services. A crude
breakdown of statistics shows
that the number of ships which
have directly employed officers is
roughly equal to the number with
hired officers.

Just because the number of
employers is now greater it
doesn’t mean that there are more
jobs available because the limit
is set by the number of ships
sailing the oceans. The British
deep-sea Merchant Navy fleet
numbers over 2,000 vessels
representing about 10 per cent of
the world's total tonnage and
these are manned by some 4,000
radio officers. All new entrants
are obliged to become members
of the Radio and Electronic
Officers Union which was founded
in 1912.
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SNAGS

Let us now look at the.snags.
The first is that you will have to
be very lucky to get a posting on
a passenger cruise ship. Far more
likely that you will find yourself
on a tanker engaged on a regular
round-trip to and from the
Persian Gulf, a monotonous
existence after you've done it
once or twice. Or perhaps you
will end up shuttling backwards
and forwards on one of the ferry
routes to the Continent and by no
stretch of the imagination can
this be said to be *“seeing the
world”.

In general, the hiring com-
panies provide the best oppor-
tunity for variety because of the
large number of shipping firms
they serve, and an officer who has
spent some time in a ‘grotty”
posting can more easily: be
rotated periodically to more
interesting employment. This is a
real problem which the com-
panies understand and if you
work in tankers or on very pro-
longed voyages you will get extra
allowances in compensation.

The most important thing to
remember is that if you are un-
happy at being away from home
for long periods this i§ not the
job for you.

PLUS POINTS

Now let's look at the plus
points. Pay is excellent. As a
junior officer, newly qualified and
under supervision for your first
six months at sea, you will
receive over £220 per month. A

top radio and electronics officer
can currently earn over £8,000 a
year and there are not many jobs
in electronics which can match
this figure, especially if you add
in all the “perks’” which include
free food and free entertainment
while at sea, and duty-free
smokes and drinks. It is possible
on this to save quite a nest egg.

Leave is normally one day for
every two days worked but
depends upon the time actually
spent at sea, but in the case of
very arduous voyages leave can
accumulate up to six months in a
year. But remember that while
at sea it is a 7-day a week job.
Listening watches for both
communications and safety at sea
don't close down for the week-
end. During your leaves you
receive a subsistence allowance
to compensate for the food not
eaten on board ship.

QUALIFICATIONS

How do you become a radio
officer? First of all you must be
16 years of age or over and
preferably have ‘O’ levels in
mathematics, physics or another
science subject and English. You

,need to be a citizen of the UK or

of a British Colony or of a
Commonwealth country and, if
the latter, one of your parents
must have been or still is a
British citizen. Naturalized
British citizens and citizens of the
Irish Republic are also eligible.
You will need to be fit, and good
hearing is essential. People with
impaired vision are acceptable
provided their eyesight is to the
required standard when wearing
spectacles. Colour blindness is not
considered a disability.

The essential qualification is
the Home Office Maritime Radio-
communication General Certifi-
cate. Without it you are not
allowed to operate without restric-
tion. The college at which you
will study must be licensed by
the Secretary of State for the
Home Department and be
educationally approved. There
are some 20 of these in the UK
and three in the Republic of
Ireland, most of them being at
or near ports. Most are run by

Students on a Marine Elec-
tronics course. (Photo: Kelvin
Hughes)
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local educational authorities but
there are a few private colleges.
You may qualify for an
educational grant while studying.

The General Certificate Course
demands a minimum of two years
full-time study and most students

' stay an extra term to qualify for
the Department of Trade Certifi-
cate in Radar Maintenance. Every
intending student should invest
now in the Post Office Handbook
for Radio Operators which can
be obtained from any Govern-
ment Bookshop or by ordering it
through a local bookseller. At a
cost of 95p for over 250 pages
it is a real bargain.

As well as laying down all the
operating procedures for a ship’s
radio station which you will need
to know, it also contains the com-
plete syllabus for study, and
specimen examination papers for
theory and practice. They will
probably frighten the life out of
you but if you want to be a real
professional you need to study in
whatever walk of life you choose.

Once you have the precious
General Certificate you are
qualified but only as a junior
officer and you will still be
regarded as a trainee and have
to work under the guidance of a
senior radio officer for your first
six months at sea. This is real
practical training which can’t be
learnt at any college. Promotion
is rapid and anyone who proves
his worth can become a chief
operator in a comparatively short
time.

EQUIPMENT

A typical ocean going merchant
ship’s radio room will be equipped
today with a powerful single-side-
band main transmitter and main
receiver, a reserve transmitter
and receiver, VHF radiotelephone,
automatic keyer and auto-alarm,
and automatic direction finding
equipment. Outside the radio
rToom there will be emergency
radio equipment installed in one
or more lifeboats. If you have the
D.O.T. Radio Maintenance
Certificate you will also be
responsible for maintaining but
not operating the ship's radar
equipment.

A junior officer under super-
vislon in a cargo liner's radio
room. (Photo: Marconi Marine).
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In recent years the amount of
on-board electronic equipment
has extended far beyond the
radio room and its basic equip-
ment required by law. On the
bridge there can be electronic
navigation aids “such as Decca
Navigator, the VLF Omega world-
wide navigation system, or a
satellite navigation system, radars
and echo-sounders. In the engine
room there may be automation
with electronic controls and data-
loggers. There will be a ship’s
intercom system, and on-board
entertainment, both radio and
television. On some ships there
are electronic loading and dis-
charge monitors for cargo.

All this extra equipment needs
servicing and it is sensible that
a person who has made the grade
as a radio officer should extend
his maintenance expertise to the
whole field of ship-borne elec-
tronics and so a new category of
Radio and Electronics Officer
came into being a-few years ago.
To rise to _this grade it is
generally necessary to undergo
further training to obtain a
certificate in Marine Electronics.
If you are a suitable candidate
already on a company’s radio
staff your employer will arrange
for you to take the course which

is intensive and generally of six
months duration.

PROSPECTS

Although the number of sea-
going officers is comparatively
small the turnover rate is
exceptionally high. Only five per
cent stay at sea until retiring age
and theé average officer is at sea .
for only five years before coming
ashore, often to well-paid and
responsible jobs. The main
reason, of course, is marriage and
family responsibility. So there is
constant demand for recruits.

The electronics training you
receive before .qualifying as a
radio officer will serve you well
if you decide to “swallow the:
anchor”. You will not only have
the technical background but also
the character-building experience
that comes from holding a
responsible and demanding
position in life. This is what
employers look for and if you
work as a sea-going officer for
one of the hiring companies you
have a good chance of obtaining
a shore appointment with your
company. Nearly all the managers
in Marconi International Marine
Co., for example, have at one
time been on the sea-going staff.
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EGULAR readers will remember

that two months ago in
an almost off-the-cuff paragraph I
suggested placing a pocket magnet
in front of a TV screen to observe
the local picture distortion caused
by the deflection of the electron
stream.

Now every month before writ-
ing this article, I perform the
experiments suggested and follow-
ing this practice I placed my
magnet in front of a portable
black and white set. The thought
then occurred to me—perhaps
some readers would try it on a
colour set. So, I went into the
lounge and tried it on my colour
set there. Fine—no problem. I
went back to my typewriter.

PLEASE—do NOT put a
magnet in front of a colour TV
set. It could cost you a lot of
money!

Maybe I was lucky—but the
fact remains that putting a
magnet near a COLOUR tube can
at worst necessitate complete re-
placement of the tube, and they
don’t come very cheap.

The inside of an ordinary black
and white screen is coated all
over with a phosphor that will
momentarily glow white under the
impact of an electron. In a colour
set however, three phosphors are
needed—one for each of red,
green and blue, each glowing its
appropriate colour when struck by
an electron. It is tolerably obvious
that no one colour may consist of
a complete coating, since all elec-
trons would cause it to glow. So
what is done is to apply the
phosphors as a pattern of minute
dots over all the screen. This is
done three times—once for each
colour—each set of three dots
being arranged in a triangle or
triad. (See Fig. 1.)
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Now it must be arranged for
each colour to be excited as re-
quired. This is done by not one
but three electron guns firing at
the screen, but of course elec-
trons fired from the gun under
the control of the red circuit must
strike only red phosphor dots, so
the next step is to aim each elec-
tron stream at the appropriate
phosphor dot. This is done by
means of a very thin sheet of
metal, called the shadowmask,
pierced by a pattern of half a
million incredibly small holes
corresponding to the pattern of
dots. (Fig. 1).

Under the influence of an
extérnal magnet such as I sug-
gested in my paragraph, the
streams of electrons are deflected
after passing through the shadow-
mask, striking dots other than
those aimed at. This results in
picture distortior and colour
transferrence, in which the de-
focussed electron strikes a dot of
a different colour. This of course
was the whole point of the experi-
ment—to show that electrons can
be deflected by magnetism, but
now comes the crunch. If the
magnet is a powerful one it will
leave behind a weak residual
magnetic field that cannot be
coped with by the automatic

Fig. 1. Baslc principie
of operation of a
colour television tube

degaussing circuit and will cause
permanent misdeflection of the
electrons. If you call in your TV
repair man he will use a powerful
degaussing coil and everything
should be all right, but he
certainly wouldn't do it for
nothing.

A few days ago an even worse
possibility was brought to my
attention. It is the fact that if
your magnet is really powerful, it
might just cause irrevocable
distortion of the shadowmask.
The mask is sealed inside the
glass tube by the tube manu-
facturer and there is nothing that
can be done except to make a
complete replacement of the
colour tube.

My apologies to anyone who
has been put to any inconvenience
and to all readers since this most
regrettable incident has taken up
the space this month.

@® Letters are beginning to trickle
in with details of your favourite
experiment, and the more the
merrier. We will publish a selec-
tion shortly.

ELECTRON GUNS




Wmu: of course accepting the
need for legislators and civil
servants, it does seem a pity that
some of those handling scientific
areas obviously know so little
about them. Sometimes the lack
of understanding doesn’t really
matter.

VAT on Kits

But quite often it does,
as with the muddle created by
the split rate of VAT. But Britain
runs on muddle and it is often
possible to turn it to one’s own
advantage.

At the 1975 Harrogate Audio
Fair, I puzzled for a long while
over how the electronics firm
Doram, from Leeds, were arriving
at the sum of £4-05 VAT for an
amplifier kit costing £29-95. It
seemed to be neither 8 per cent
nor 25 per cent. The answer, of
course, was simple: it wasn’t
either—it was a combination of
both.

Some transistors are rated at 8
per cent as are metal chassis
parts; but other transistors, for
instance in the output stages, are
rated at 25 per cent, as are panels.

Seeing the awful possibility of
naughty enthusiasts burning the
midnight oil to construct equip-
ment normally rated at 25 per
cent from kits rated at something
slightly less, the VAT assessors
soon ruled that any electronic
component in a kit is now to carry
the 25 per cent burden.

The only exceptions are parts of
general use, such as nuts and
bolts, and although the confused
retailer is entitled to charge only
8 per cent on any such parts in
a kit, many shops simply give up
and blanket the kit with 25 per
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cent VAT. But the parts sold
separately still carry their correct
rating of 8 per cent or 25 per cent,
so the moral is obvious—wherever
possible buy the parts separately.

[When the finished equipment
is normally rated at 8 per cent, as
with test gear, then the kit can
be sold at 8 per cent, provided
that at least two-thirds of the
components (by wvalue) would
normally be rated at the lower
level —Ed.]

Video Recorders

There has been even more con-
fusion in the area of video and
the irony is that the muddle
created almost killed off the Euro-
pean VCR system and handed the
video cassette market over to the
Japanese system on a plate. And

this was at a time when some:

politicians were howling for a
curb on Japanese imports!

To cut a long story short, the
Philips VCR which includes a
tuner and modulator to enable
off-air recording and playback
through a domestic TV set, has
always been rated at 25 per cent,
but initially the U-matic machine
from Sony and the cartridge
machines from National and

* Hitachi were rated at 8 per cent

because they do not include a
tuner or modulator.

Add-on tuners and modulators
are available for the Japanese
machines and although these were
individually rated at 25 per cent
the overall price gap between the
Philips VCR on the one hand and
the U-matic and cartridge
machines on the other, was con-
siderably narrowed. And of course
it makes better sense to spend

money on engineering than VAT.

Desperately Philips knocked a
hundred pounds off the price of
their VCR to re-create the price
differential and doubtless sold
their VCR’s at a loss as a result.

Luckily for Philips, however,
the situation has changed again
and now everything in the
cassette and cartridge video field
is crippled with 25 per cent.

Special Features

But there are still some escape
routes in domestic video open for
anyone willing to look for them.
An exception to the 25 per cent
rule is any machine with “special
features” and these include slow
motion replay and electronic edit.

Slow motion is a redundant
luxury for most people but elec
tronic edit is very desirable if you
want to make up composite tapes
without the usual few seconds of
irritating video break-up between
different recordings.

For many people, however,
cassette machines with edit are
just too expensive to consider for
domestic use. The answer here
may be that all reel-to-reel video
machines are rated at 8 per cent.

Most open reel machines can
be equipped with tuners and
modulators which enable their use
with a domestic television and
because they need not incorporate
elaborate automatic tape thread-
ing mechanism they can cost less
than a cassette machine even
without VAT considerations—
especially if monochrome only.
Also, open reel tape can be far
cheaper to buy than tape in
cassettes. It would be ironical if
the much vaunted domestic video
cassette revolution were finally
killed off by VAT!

VAT Logic?

To revert to a lighter note the
most curious piece of VAT logic
is to be found in VAT News No. 8.

Item 1 lists goods which are
“suitable for domestic or
recreational use” and thus must
be taxed at 25 per cent. This list
includes walkie - talkie radios,
which operate on the 27MHz
band of frequencies and may not
be legally used in this country.

In other words, although the
Government is happy to take a 25
per cent cut on the sales of
walkie-talkies, because they are
intended to be used at home or
for fun, that same Government
will prosecute if you actually do
any such thing.
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HOW IT WORKS

An oscillator is arranged to produce &
frequency-eXactly 465kHz away. from that
to-which the aerial is tuned. When- the
received and oscillator-signals are mixed
they produce a signal at 465kHz which is
amplitude modulated with the required
audio signal. This signal is-amplified by
the.infermediate frequency section and
the audio signal recovered by rectification
in the-detector. It is then amplified to feed
aspeaker or headphones.

AS!Q’EMTERODYNE or “Superhét” i a type of
radjio which can provide high sensifivity to
receive weak and distant signals, and which has
high “selectivity;..or sharppessof tuming, to
separate stations which lie near each other.

Such a receiver requires-more compsefients
than does.the simple, local-station type of radio.
Déspite this,it-is not a particularly difficult
project-to bulld and the receiver described here
ts\smphﬁe\d‘by avoiding any waveband switch-
ing,~and by assembling the circuits on .-three
small boards, afterwards fixed to the chassis.

The completed receiver-is-siitable for driving
speaker or headphones, and covers long and
medium waves, in addition to short waves.

"8

UPERHET

Fig.1. Block diagram of the Unit Build Superhet

Before other details are given, it is worth
noting just haw such a receiver differs from
simple, local-station receivers.

SUPERHET

A block diagram of the receiver is shown in
Fig. 1. Incoming nals may be on frequencies
from 130kHz long wave, to 14-§MHz short.wave
and all pass.to section 1, which is the mixer/
oscillator.

Here, a local ascillator circuit operates at ‘a
frequency. which is 465kHeg away ‘from the
frequency ‘of the wanted signal. When the
wanted signal.and the. oscillator frequency are
combined or mixed together, the programme
becomes . available on & new frequent;y of
463kHz. In fact section 1 s sometimes termed
the “frequency changer” Yecause'no matter
what frequency the wanted station is\using, this
is\changed to 465kHz by the combined action 'of
mixer and oscillator.

L built

By F. G.RAYER

PART 1

The great advaqtage of this is that no variable
/tunigg is needed/in section 2, the intefmediate
frequency amplifier. Instead the inductors
(térmed/ intermediate frequehcy transformers

(o AN ESTIMATED COST* )
GUID OF COMPONENTS
ONL LY excluding V.A.T.

£12.00
excluding case
and headphones /|

*Based on pricés prevailing at
time of going 16 press J
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IFT’s) are permanently tuned to 465kHz. The
receiver has five such tuned circuits, in-
corporated in a two-stage amplifier. This
accounts for the selectivity and sensitivity which
is obtained.

A detector or demodulator in section 2 re-
covers the audio part of the transmitted signal.
This could operate headphones, but is passed to
the audio amplifier 3, which raises the signal
level to give enough volume for a speaker if
required.

With a simple local-station radio, there is
usually only one tuned circuit. This is for the
detector, which passes audio signals directly to
the audio amplifier. As a result, such receivers
are usually unselective and not very sensitive.

MIXER CIRCUIT

The mixer is shown in Fig. 2. L1 is the aerial
coil, tuned to the wanted frequency by VCla.
The aerial is taken to its own coupling winding,
pins 8 and 9 of L1. A base coupling winding
(pins S and 7) provides signals through C1 for
the base (b) of TR1; R1 and R2 bias TR1 into its
active region.

To avoid waveband switching, which can be
quite complicated where several wavebands are
provided, small plug-in coils are used. These fit
in a nine-pin holder, and any one of four aerial
coils can be inserted. The ranges and frequency
coverage are as follows:

Range 1. 130-400kHz, 2300-750 metres, long
wave,

Range 2. 520-1600kHz, 580-190 metres, medium
wave.

Range 3.1:6-5-2MHz, 190-58 metres, short
wave.

Range 4.4-5-14-5MHz, 66-22 metres, short
wave.

The oscillator coil L2 is tuned by VC1b. VCla
and VClb are parts of a ganged -capacitor
operated by the tuning drive. With some re-
ceivers trimming or aligning the aerial coil L1
and oscillator coil L2 proves difficult. This
problem is avoided here by having the small
panel trimmer VC2, which is simply adjusted as
necessary for best volume. This trimmer also
allows correot alignment despite changes to the
aerial.

For each waveband a pair of coils, coded blue
for aerial (L1), and red for oscillator (L2), is
inserted. With the oscillator coils, frequency
coverage has to be adjusted 'so that there is a
constant difference of 465kHz between L1 and
L2. This is done automatically when plugging in
any coil L2, by means of the padder capacitors
C3, C4, C5 and C6; C3 is for long waves, C4 for
medium waves, C5 for Short Wave 1 and C6 for
Short Wave 2 ranges. Each Red coil has its
winding to a different pin, so that the correct
padder is in circuit. Thus C3 is in circuit for
Range 1, C4 for Range 2, C5 for Range 3, and
C6 for Range 4.

IF AMPLIFIER

The circuit of the intermediate frequency
amplifier is shown in Fig. 3. Transformer IFT1
has two tuned circuits, IFT2 two, and IFT3 one
tuned circuit. These IFT’s are set on the correct
frequency by the maker, so after construction

Fig. 2. Mixer section of the Unit Build Superhet.

Rl 218k

|
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only very small movements of the cores may be
needed to give maximum efficiency.

Transistor TR2 is the first amplifier and TR3
the second; D1 is the detector or demodulator.
Audio signals from D1 appear across the volume
control VR1, any wanted level being taken off by
moving the slider.

Diode D1 also produces a steady d.c. potential,
which provides bias for TR2, through R5 and R9.
When signals are strong, D1 reduces the
amplification of TR2, but allows amplification to
rise when signals are weak. This is automatic
volume control (a.v.c.), and its action results in
a more uniform output from the receiver, with
signals of widely varying strength.

AUDIO AMPLIFIER

The circuit of the audio amplifier section is
shown in Fig. 4. Audio signals reach C13, and
TR4 is the preamplifier and driver for the output
transistors TRS and TR6. Feedback is provided
so that direct current working conditions are
stabilised in all three transistors.

Output is suitable for a loudspeaker of 18 to
35 ohms, or for headphones of over 18 ohms.
TRS can be an AC127 and TR6 an AC128 (instead
of the ACl41 and ACl142) without any com-
ponent changes. A panel outlet (SK5) is pro-
vided for plugging in phones or speaker.

MIXER BOARD

If 0-15in matrix plain perforated board is cut
with six rows of holes 10 holes long, com-
ponents can be inserted exactly as in Fig. 5.

First place the board on the chassis plate in
the position shown in Fig. 8 (see next month)

[
Components....

MIXER BOARD

Resistors
R1 18kQ2
R2 15k { All + 5% W carbon
R3 1-8kQ2
R4 1-2k02
Capacitors

W1V,
JOHS

C1 0-02uF disc ceramic
C2 0-01uF disc ceramic
C3 120pF silver mica
C4 330pF silver mica
C5 1000pF silver mica
Cé6 2700pF silver mica
c7 22pF silver mica

Coils
L1 Denco Blue type T coils | Bands as
L2 Denco Red type T coils [ text

Miscellaneous
VC1a/VC1ib Jackson 365 + 365pF gang

vC2 50pF variable Jackson type C804
TR1 BF194 silicon npn
SK1, SK3 4mm sockets (2 off)

SK2, SK4 B9A valve holders, non-skirted
(2 off)

0-15in. matrix plain perforated board 10 x 6

' \ holes

Fig.3. The i.f. amplifier and detector stages of
the Su.perhet. -
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INTERMEDIATE FREQUENCY

AMPLIFIER

Resistors

RS 47k

R6 330k

R7 120kQ2

R8 390Q All + 5% IW carbon

R9 27k0

R10  2-7kQ

R11 2-2kQ
Capacitors

Cs 6uF 6V electrolytic
Cc9 0-01uF disc ceramic
C10  0-1uF disc ceramic
C11 220uF 10V electrolytic
C12  0-01uF paper

Intermediate frequency transformers
IFT1  Denco IFT18/465
{FT2 Denco IFT18/465
IFT3 Denco IFT14

Semiconductors
TR2 BF195 silicon npn
TR3 BF195 silicon npn
D1 OA81 germanium

Miscellaneous

VR1 10k logarithmic potentiometer with

switch

0-15in. matrix plain perforated board 25 x 8

Resistors
R12  270kQ2 R15 47Q
R13 220k R16 2:2Q
R14  680Q2 R17 2:2Q

Capacitors

Semiconductors

Miscellaneous
SK5 3-5mm jack socket

AUDIO AMPLIFIER \

All + 5% IW carbon

C13  0-1uF polyester
C14  220uF 6V electrolytic
C15  100uF 10V electrolytic

TR4 BC107 silicon npn
TR5 AC141 germanium npn
TR6 AC142 germanium pnp

B1 9V battery PP9
0-15in. matrix plain perforated board 14 x 12
holes :
CASE
Letrokit parts:
Sides: LK-301 (2 off)
Panels: LK-431 Back: LK-531 Bottom: LK-531
Chassis: LK-211 chassis rails (2 off), LK-121,
LK-131 Top: Aluminium plate 225 x
120mm with LK-811 hinge
Rubber feet (4 off)
Ball drive, Jackson type 4511/DRF
Knobs: 13mm (2 off) 25mm (1 off)

holes Nuts, bolts, etc. J
,"
RU & 6800
\ TRS
ACH
RIS 470 RI6 > 220
cu SKS
3 .;—ﬁf A
10 IF > _L
e R17 D 220
R12 & 270k0 B1 |ov
b TR6 | Fig.4. The audio ampli-
c e fier stage of the Unit
b TR4 3 5 Build Superhet provid-
g — 100U ing loudspeaker or ear-
[ co phone output.
O-pF
RI3 22040 -
Bl *- * -0
\ m GANGED T0 VRI
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UNIT

BUILT
SUPERHET

Fig. 5. The layout and wiring of
the mixer board.
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Fig. 6. Layout and wiring of the i.f. board.
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and mark for two 6BA bolts. These should not
be too near the board edges, or the board may
break. Insert two 13mm (?2in) 6BA bolts, locking
them with a tag under one nut for the metal
chassis connection (MC), Fig. 5.

Place the resistors and capacitors as in Fig. 5.
Bend and cut the leads so that they can be
soldered as shown. TR1 can then be inserted and
connected. The iron should be at full heat, and
it is removed immediately the joint is properly
made. This will be in a second or so. Unneces-
sarily prolonged heating may damage the
transistor.

Leads have to run to the coil holders and else-
where, and thin flex is most suitable here. The
leads may be coloured as follows: Black for C1,
to go to tag 5 of SK2. Purple from TR1 collector
(c) to go to 9 on coil L2 holder (SK4). Yellow
from C2 and R3 to go to 5 on L2 holder (SK4).
Red from R1 to go to positive pin furnished on
the i.f. amplifier.

Two further nuts are put on the 6BA bolts, to
hold the board about 6mm from the metal
chassis plate. It is then fixed with lock nuts
tightened below. The tag MC, Fig. 5, and its
securing bolt thus provide an earth or negative
return to the chassis.

I.F. BOARD

The if. board is prepared, wired and fixed in
the same way as the mixer board. First drill
three fixing bolt holes, as in Fig. 6, matching the
holes in the perforated metal chassis plates. Also

drill holes for the IFT pins and metal can tags.

Correct drilling positions can be found by
pressing the pins on a piece of paper, which is
then held on the Veroboard, marking through
with a sharply pointed tool. Should any holes not
be correct, enlarge them as necessary with a
very small file, so that the IFT’s fit readily.

A central hole is necessary under IFT1 and
IFT2 as the lower cores may need slight adjust-
ment later. .

Bend the can tags out, and connect them to
the MC line as shown. Wiring can then be com-
pleted as in Fig. 6. Where necessary, some
24s.w.g. wire can be used for connections. Put
sleeving on any leads which may touch other
wires etc., or which cross.

Note that: C8, C11, and D1 have positive and
negative ends, which must be placed as shown.
Avoid unnecessary heating of transistors and D1

-when soldering them,

Four Veropins are inserted for external leads,
or a stiff wire may be left projecting for these.
The completed board is fixed to the chassis as
before, with lock nuts on the bolts MC.

Bring the red wire from R1 up near the pin
marked “+ve for mixer,” and cut and solder it
on here. Cut both ends of R4 short. Solder one
end directly to tag 8 of SK4, Fig. 9 (see next
month). Run a lead from the other end of-R4 to
the pin marked ‘“R4” in Fig. 6.

Continued next month with further construction
details.
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Speaker Testing

I have been following the
Teach-In 76 series as I am par-
ticularly interested in electronics
and hi fi.

1 have a particular interest in
loudspeakers and enclosure de-
sign and proposed to make this a
topic for my 6th form research
project. I should be obliged there-
fore for any background informa-
tion or references you may be
able to give me.

1 had in mind to set up a signal
generator feeding a loudspeaker
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mounted in a variable enclosure.
Output would be picked up by
microphone and oscilloscope when
the received signal could be
studied.
A. Stewart Ogilvie,
Ruislip.
Firstly we do not consider you
will get any useful results from
the set up you envisage—see
For Your Entertainment Feb. °76.
We will be publishing an article
on loudspeaker enclosures in a
future issue but we would sug-
gest that you contact some manu-
facturers directly for further
information.

Modeller

Two things arise from the
February E.E. I learnt about the
effect of a permanent magnet on
TV screens long ago, but was
then warned never to try this
with a colour screen as perma-
nent damage could be done.

The second matter is right up
my street as a railway modeller,
and arises from Mr. Hughés and

\

circuit boards. (We use plain sur-
faced board in our hobby, oddly
enough for track sleepers, the
cross timbers under the rails!)
Whenever drilling a relatively
thin material or one rather brittle
like this board, or prone to
“flake” like it, always have a sup-
port of scrap hardboard behind
the work. We modellers clamp the
lot in the vice but electronics
folk may not have such and will
be all right if the board and sup-
port are on a good flat surface.
Hardboard is best, odd bits of
wood are not, as their grain might
deflect and even break a drill.
This modeller much enjoys E.E.
even though electronics are very
sparse as yet in our hobby, but
the magazine yields a lot of in-
terest and entertainment in terms
understandable; ranging from
just basic common sense electri-
cal laws to such things as a minor
“bonanza” via one advertiser of
microswitches—which we always
find very useful!
R. C. Ormiston-Chant,
Manchester.
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HIS instrument has six ranges, covering
T approximately 10pF to 10xF, and 70 ohms to
10 megohms. Its main use is in checking the
values of components with doubtful or
obliterated markings, or in testing those with
some unfamiliar method of coding.

Multi-range testmeters will usually have one
or more resistance measuring ranges, but no
provision for measuring capacitance. Despite
this, it is worthwhile including the resistance
ranges on the bridge described here, as the only
additional components for these is one resistor
for each range, and the use of a six-way switch
instead of thrge-way.

The whole circuit does in fact require only
a small number of quite inexpensive com-
ponents, so the building cost is not very great,
especially if a pair of headphones or earpiece
suitable for use as the balance indicator is
already available.

BRIDGE OPERATION

The measuring; or ‘“bridge” part of the circuit
is shown in Fig. 1. The audio input is obtained
from an oscillator. Assume that the range
switch S1 connects a particular resistor R, in
circuit, and that an unknown resistor R, is
connected to the test terminals X-X.

When R,./Rs=R./R; the bridge is balanced.
The ratio of the potential-divider R./Rs is the
same as that of the potential-divider R./R;, so
no signal voltage is present across the phones,
and no audio tone is heard.

For any other values, the bridge is not
balanced, and the audio tone is heard in the
phones.

In the actual instrument, R, and Rp ‘are
portions of the element of a potentiometer,

224

A useful unit for checking unmarked or
dubious resistors and capacitors.

fitted with a knob and scales; R. is one of three
resistors, against which unknown resistors R.
will be checked.

To find capacitances, S1 introduces one of
the three capacitors C,, against which unknown

Rs
Ra x
Cs \p s
o
AUDIO —
? PHONES x/
\
Rg » N
X Ry 7
\ \/
'\‘ ,XCX
v

Fig. 1. Basic bridge arrangement of the unit.

ESTIMATED COST* )

OF COMIPONENTS
excluding V.A.T.
£4.00

e
GU‘&

excluding case
and headphones

*Based on prices prevailing at

time of going to press )
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Fig. 2. Complete circuit diagram of the bridge.

capacitors C. can be checked. Balance is arrived
at in the same way as when finding resistor
values. ]

A bridge for resistances only could employ a
direct current input, as from a battery, with a
sensitive d.c. meter instead of phones as
indicator. However, such a d.c. bridge cannot be
used with capacitances—for these, values Ra
and Rp are actually balanced against the
reactance of the capacitors C. and C,, so an
alternating current input is necessary. Here,
the a.c. input is an audio tone from the
oscillator.

SIX-RANGE BRIDGE

The complete circuit diagram is shown in
Fig. 2. The pnp transistor TR1 and npn tran-
sistor TR2 form a directly coupled amplifier,
with feedback provided by Cl, and together
form the audio oscillator. TR3 is an audio
amplifier, to increase the level of signal heard
with the phones. VRl must be a linear
potentiometer—not a log or a semi-log com-
ponent.

In the interests of accuracy of measurements,
R5, R6 and R7 are one per cent tolerance
resistors, and C4, C5 and C6 one per cent
capacitors.

The ranges used for positions of S1 are:

R5: 10-1000Q
R6: 1kN-100kO
R7: 100kQ-10MQ
C4: 10-1000pF
C5: 0:001-0-1xF
C6: 0-1-10uxF.

With these ranges, the extreme positions of
VR1, where readings become difficult, are not
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too closely approached. (The 20 and 0-05
markings are for quick checks outside these
ranges, as explained later.)

ACCURACY .

Accuracy depends on RS5, R6, and R7 for
resistance; and on C4, C5, and C6 for the
capacitor ranges and on the potentiometer VR1,
and exactness of balance and calibration. For,
“middle” values the setting of VR1 is very clear
and definite, but at the ends of the ranges, more
care is necessary in rotating VR1 for a correct
null or balance. Swing VR1 one way and the
other, reducing the movement to decide on the
“centre” position.

It is by no means essential to use one per
cent components, RS, R6 and R7 could be two
per cent, or even five per cent, with useful
results; C4 and C5 are readily obtainable as
silver mica one per cent capacitors. A supplier
of a 14F one per cent capacitor is listed, as the
average “l1uF” capacitor has a rather wide
tolerance (see Shop Talk).

SCALES .

It would be possible to fit six completely
calibrated ranges—for example, one marked
from 10pF to 1000pF, the next from 1000pF or
0-001«F to 0-1uF, and so on. However, as
capacitor ranges are clear multiples of each
other, and resistor ranges similarly clear
multiples of each other, only two scales are
provided—one for resistances, and the other for
capacitances. As with some commercial equip-
ment, the range switch shows the “middle
value” of the swing of VRI.
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Fig. 4. Layout and wiring of the com-
plete bridge.

Fig. 3 (below) scales for VR1 and St
shown full size.
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It will be found that the actual reading of
values from the scales will be easy. Fig. 3 shows
the ready-calibrated scales, to be fitted to the
case under the knob of VR1. The knob is located
so that the full positions of VR1 correspond
with the extreme scale markings.

The scales in Fig. 3 are shown full size and
may be traced out in ink on thin paper and this
cut out and glued to the front panel of the unit
using the centre holes to align each scale over
the potentiometer spindle.

CIRCUIT BOARD

Most items are mounted on the circuit board,
Fig. 4. First drill the board for VR1. Keep
connections and joints closely against the board,
so that one or two washers between the board
and case will give enough clearance, while
leaving enough thread for the nut on the case
front.

A loop of elastic is provided to hold the

rComponents.... k

Resistors
R1 2-2MQ
R2 22002 r
Rs 1Mo WIVIL
R4 4-7kQ

RS 100Q + 1% {W
R6 10k + 1% W

dOHS
R7 IMQ + 1% W

All + 5% W unless otherwise stated

Capacitors
C1 1000pF polystyrene
C2 0-1uF disc ceramic
C3 0-1uF disc ceramic
C4 100pF + 1% silver mica
C5 0-01uF + 19 silver mica
Cé6 1uF + 1%

Transistors
TR1  OCT71 germanium pnp
TR2 BC107 silicon npn
TR3 BC107 silicon npn

Switches
S1 6-way single pole rotary
S2 Miniature slide switch

Miscellaneous
VR1 5k(2 linear potentiometer
SK1, PL1 3-5mm jack plug and socket
SK2, SK3 Spring loaded terminals (2 off)

TL Earphones 2KQ to 4KQ impedance

B1 9V PP4 battery with battery clips

0-15in matrix plain perforated board 22 x 17
holes

Case (Vero type 90-40-087)

b Knobs, nuts and bolts, etc.

_
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battery. Fit the negative lead of the board with
a negative battery clip, and take the positive
board lead to VRI, from where a connection will
run to one terminal SK3, and to S2.

The circuit board fits in the case as in Fig. 4.
Drill this in advance for S1, S2, terminals SK2,
SK3, and the phone outlet, as well as for VRI.

Connections can then be completed as in Fig.
4. The switch S1 can be a six-way two-pole
component, with one pole unused. Or a single
pole switch is of course suitable, though it may
be found that this is manufactured with more
“ways” than necessary. If so, ignore the un-
wanted tags.

Spring-loaded terminals are convenient for
taking the capacitor or resistor to be tested or
measured. One or two short flexible leads with
small croc clips are also extremely handy here
for easy connecting of components.

BRIDGE USE

With the component whose value is to be
found connected to the test terminals, set S1
to the range anticipated. and rotate VR1 for
balance, reading the value from the resistor or
capacitor scale as described. If VRI1 is almost
at one extreme position, or balance is not
achieved, switch to a different range, until
balance is found with VR1. *

A few tests with resistors or capacitors to
hand will show how VR1 operates. With com-
ponents around ‘the extreme limits, that is
around 10 ohms or 10 megohms, or 10pF or
10uF, signal level grows low, even with the
amplifier TR3. It will be found that a good pair
of headphones, preferably of about 2kl to 4kS)
impedance, will be most convenient.

In the case of electrolytic capacitors, a com-
plete null will not be expected, due to leakage,
so with these VR1 is turned for minimum
volume, which should be quite low.

In the event of the user wanting other ranges,
either to employ components to hand, or to
obtain a range of particular interest, it will be
seen that this can be one-tenth of the reference
component to ten times this value. As an
example, a 1k} resistor would provide a range
of 1000 to 10kQ). Similarly, a 1000pF capacitor
would give a range of 100-10,000pF.

With the scale for VR1 shown in Fig. 3,
readings are normally taken as far as the 10
and 0-1 multipliers, on either C or R range, as
appropriate for capacitors or resistors. The 20
and 0:05 multipliers are useful for a quick
check when values fall outside the range
selected with the switch, but they are not
intended for general use as readings become
very cramped.

In the event of greater accuracy than that
provided by the ready-made scales being
required, 'this could be obtained by using a
selection of resistors and capacitors, so that
individual scales could be drawn up. @
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by Anthony John Bassett

SEATI:‘.D on 6ne of the Prof’s.
radio controlled motorised
armchairs in his computer
regulated lounge, Sir Rockwell
Orbiter began to describe, to the
eagerly listening Prof. and his
young friend Bob, the results of
his journey to the International
Electronic Games Symposium.

“There are some remarkable
developments in games—playing
computers and robots—and many
of the participants presented
chess playing devices. There were
so many of these that rather than
have each computer play a human
opponent, the organisers decided
to hold chess tournaments be-
tween various different computers.
With one particular pair of com-
puters, this resulted in bouts of
chess at the rate of 300 different
games of chess per second.”

Bob’s mind boggled at the
thought “Isn’t that rather point-
less though?” he asked.

“No, not at all Bob,” explained
the Prof “The computers are pro-
grammed in such a way that none
of the games is repeated exactly.
So these computers carry on for
considerable periods of time pro-
ducing completely new games at
the rate of 300 a second! The
games are printed out so that the
most interesting ones can be
selected and studied! Also, by
finding out which of the com-
puters has the greater number of
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winning games, and why, the con-
struction, programming and opera-
tion of the computers themselves
can be better understood, and
improvements incorporated. Such
improvements are in some cases
beneficial for purposes other than
the game of chess and may be
beneficial to all of us in some
way.”

BACKWARDS

“At the International Games
Symposium,” explained Sir Rock-
well “computers are now pro-
grammed to analyse the games
which have been played by other
computers as they do this so much
more rapidly than do the human
experts. The most interesting
results and improvements can be
produced very rapidly by this
means. “What will they do?”
enquired Bob, “when all possible
combinations of chess and
dranghts have been analysed by
these super computers.”

“Oh!” said Sir Rockwell, the
possibilities appear to be endless!
Already they have programmed
some of the computers to play
games in reverse, by starting at
the end position of a game and
working back towards the posi-
tioning of pieces normally used
for the beginning of the game.”

Bob decided that he would
mention this at the school chess

society, as this seems to be quite
a challenging variation on the
game. “Now there are all sorts of
other electronic games, some are
completely new and some are
electronic versions of traditional
games,” continued Sir Rockwell.
“But the most interesting and
puzzling it seems to me comes
from the principality of the I-
Chingdom of Mogadoria! This is
the reason for my visit here
today.”

“The principality of the I-Ching-
dom of Mogadoria!” exclaimed
Bob incredulously. “But I thought
that Mogadoria was a kingdom.
Does this new name mean that
it’'s gone communist or some-
thing?”

“No,” explained the Prof,
“something quite different has
happened. For some years now
that entire country has been
increasingly dominated by a craze
for electronic games.”

“During the course of the last
few years, this craze has grown
to such an extent that it has
affected the entire government
and running of the country. It’s
not just simply a craze for elec-
tronic games, but a whole series
of crazes for a whole series of
different games! Bingo, football,
chess, crossword puzzles,
draughts, and many more were
all computerised and elec-
tronically fed across the entire
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ocountry. Each game became a
craze amongst great masses of
the population. Now the latest
favourite is the electronic wish-
fulfilment game of I-Chingo,
which is based on the ancient
Eastern mystical book of divina-
tion known as the I-Ching, and
this combination seems to have
got everybody. This game, it
appears, is so attractive that any-
one who plays it even once
becomes permanently addicted.
One reason for this is that the
prizes are not merely cash, or
goods, but wish fulfilment by way
of psycho-computer analysis.”

“What is a psycho-computer
Prof?”

“This is the nearest translation
we can get to the Mogadorian
name for the device. As far as |
can gather from the information
I have received, it analyses the
wishes and desires of the I-Chingo
player, and those which are
impossible become modified to
the most satisfying practical
alternative—then, as prizes, the
players obtain practical fulfil-
ment, which is arranged by the
psycho computer to come at such
a time and in such a manner as to
provide maximum gratification.”

“What if two of the players
want to fight each other, Prof?”

“Apparently the psycho-com-
puters are programmed in such
a way that they would quickly
persuade each player that the
wish to fight is not their true
desire—then it would analyse
their wishes and find the most
practical rewards. This way con-
flict and crime have been virtually
eliminated from Mogadoria by
means of an electronic game and
it is also this game which is re-
sponsible for the damage in the
name of the country. Now I am
delighted that Sir Rockwell is
here to give us some up to date
information on the latest develop-
ments!”

MOGGI/

“Certainly I shall Prof, but first
I'll mention, mainly for Bob's
benefit, that Mogadoria was in-
deed a kingdom until recently.
Then their Boss-Cat, King Moggi
found that all the trendy kittens
had gone for the latest electronic
game of I-Chingo, so he went
along to find out about it, and
became hooked himself.” “Ah
yes,” the Prof added, “He abdi-
cated the throne, and handed all
his kingly powers together with
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his wishes and desire, over to the
psycho-computers of the elec
tronic I-Chingo. Now he is en-
gaged upon the furtherance of
the I-Chingo electronic program-
ming and because he is convinced
that the psycho-computers can
govern Mogadoria better than he
can, he decreed that the kingdom
be re-styled the I-Chingdom of
Mogadoria.”

“What happens when the

psycho-computers have satisfied:

all of a person’s wishes?” Bob
wanted to know.

“Not a great deal is known
about that,” replied the Prof, “but
it does seem that such players
form a tremendous psychological
and emotional attachment to
further the cause of I-Chingo and
some people have described them
as fanatics, whose every action is
dedicated to service or develop-
ment of the psycho-computer pro-
grammes. Robots and incredible
electronically controlled machines
are built to gratify the wishes of
the players, and in the vicinity of
Mogadoria bunches of different
robots and futuristic vehicles can
be seen moving around and work-
ing. Some are performing the
work necessary to support the
new style Mogadoria civilisation
but they are all different, each
from the others, because each is
a product of the rationalised
wishes of an individual player of
the game of I-Chingo.”

“Wow, Prof.!” exclaimed Bob,
“this I-Chingo sounds really
great! I can just imagine myself
controlling all sorts of robots and
gadgets which have been built
specially, using all the latest
electronic developments to do
just what ever I want. I would
have my own submarine, jet
plane, helicopter, all rolled into
one together with a bunch of
robotic servants. One would be
an enormously strong giant and
another would be small and deli-
cate for fine electronic assembly
work so small I couldn’t see it
under a microscope. I can hardly
stop thinking about all the things
I could do!”

“Now, hold your horses, Bob,
don’t go rushing off to play I-
Chingo without very carefully
considering the consequences.
You see many folks are becom-
ing very suspicious about it, be-
cause when people go to play they
are instantly hooked and don’t
come back. It may be some
sinister kind of a people trap!”
warned the Prof.

Sir Rockwell agreed. “The
authorities in some countries are
becoming very worried about this
I-Chingo craze as reports from
the symposium indicate it is
having an effect on the popula-
tions of nearby countries. Large
number of individuals and whole
groups of people are crossing into
Mogadoria. They do not return
and the large areas of land left
empty in this way are promptly
grabbed by the Mogadoria robots
with virtually no opposition.

SCIENTISTS

Also there are a lot of top
scientists enthusiastically playing
I-Chingo, apparently one of them
has found a new way to utilise
and recycle their energy resource
and this has solved their energy
crisis. Another has devised a min-
ing machine which utilises the
almost unlimited source of power
to instantly split minerals into
their separate constituent ele-
ments or simple compounds. It
separates them by means of an
electronically controlled device
resembling a huge mass spectro-
meter and routes the resulting
highly refined substances to
storage for direct use in building
their devices.

An example of this is that
ordinary clay, which contains
huge quantities of aluminium
and silicon, both of which are
enormously useful in electronics,
is normally not much use as a
source of either substance. This
is because it is difficult to extract
aluminium or silicon from clay
and more expensive, less readily
available ores must be used. How-
ever aluminium is so useful in
electronics, being used in great
quantities of capacitors of many
types, in transistors and inte-
grated circuits, and as a light-
weight construction material that
anyone who could find a cheap
way to extract it from ordinary
clay would stand to make a for-
tune, and be of great service to
mankind. Likewise silicon is ex-
tremely useful as a basic material
for transistors and integrated
circuits and a cheap source of
highly pure silicon would be much
prized by the manufacturers?

So with their mysterious elec-
tronic method for extracting and
refining these and all the other
minerals almost instantly from
low grade ones, the Mogadorians
have ., a tremendous set of
advantages.’
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GOOD OR BAD

“They sound almost invincible,
Sir Rockwell,” the Prof. com-
mented with a look of concern.
“No wonder the authorities are
getting worried! But this is a
most fascinating situation please
do carry on.”

“Now it has become obvious,”
Sir Rockwell continued, ‘“that the
tremendous power of glectronics
as a force of change in the world
has been very much underrated
and this tremendous power can be
put to either good or bad uses.
It appears that the powerful
capabilities of electronic techno-
logy have blown out what started
as a simple innocent electronic
game into something of world
shaking importance and concern.
Now the authorities want to know
more about this I-Chingo. They
want to know whether it is good
or bad, because it is so power-
ful that if it’s good, it is very
good, and if it’s bad it is very bad.

The trouble is, that every time
they send anyone to investigate
that person does not come back;
and all they get is a series of
messages to say that the investi-
gator is o.k. why not come along
too, and a few pictures of him or
her blissfully playing I-Chingo!
It’s absolutely infuriating to think
of all these people getting their
wishes electronically analysed by
computers and fulfilled, not know-
ing whether its a good thing or a
bad thing!” .

“I think,” Bob said, ‘that
patience is the afswer, everyone
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seems to tell me that I need more
patience to restrain my curiosity
but I never seem to have enough
patience to completely restrain
myself.”

~“Ah!” observed Sir Rockwell,
“it can be quite difficult to control
the curiosity of a healthy, active
and observant mind! However the
latest developments mean that
patience is not entirely the
answer and that urgent investi-
gations are being called for. This
is because the keen proponents
of I-Chingo are getting their best

brains into action to try to per-

suade everyone within range to .
go and play and they are extend-
ing their range continually by
means of all sorts of electronic
communications gadgets.

" “First they tried ordinary TV
programmes about I-Chingo, which
were beamed to nearby countries.
These were quite successful, and
lots of people even got up part
way through the programmes and
rushed out straight away to go
and play. But others were so
worried by this that they switched
off the programmes and refused
to watch, and eventually they set
up electronic jamsistor stations to

detect and jam the transmis-
sions.”
“What is an electronic jam-

sistor station?” Bob wanted to
know. “How does it work?”

The Prof. explained. “It is a
special type of radio transmitter
designed to interfere with radio
and TV programmes and make
reception impossible. It transmits

on the same wavelengths as the
programmes to be jammed, and
causes all sorts of strange sounds,
whistles, buzzes hisses or white
noise to be heard instead of the
sound of the radio or TV channel.
It puts patterns of lines, dots,
flashes and flickers over the TV
screen so that a proper picture
cannot be seen.”

“What a rotten invention!”
exclaimed Bob in disgust, “it
sounds to me like a form of elec-
tronic pollution of the environ-
ment! It not only completely
blots out the Mogadorians’ pro-
grammes, but I'm sure that it
must interfere with other pro-
grammes too!

Some of my friends at school
really have a difficult job to tune
their favourite radio and TV
programmes because of inter-
ference like this. I'll have to tell
them about how to soup up a
superhet and improve reception!
But what else are the Moga-
dorians doing now that their radio
and TV programmes are jammed?
I would think that they could
easily send out crowds of fanatics
to persuade other people to play,
and hold exciting fairs, exhibi-
tions, processions and festivals,
all sorts of amazing things to
substitute for the jammed TV
shows!”

“You're partly right, Bob,” Sir
Rockwell continued, “except that
they do not send anyone at all—
they're mostly too busy playing!
Although they do have a robot
circus and other electronic enter-
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Complete the couponand
wellsend you
our complete,new catalogue.
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HEATHK{IS

The new Heathkit catalogue Including our full range of test
is now out. Full as ever with exciting, equipment, amateur radio gear, hi-fi
new models. To make building a : equipment and many general
Heathkit even moreinteresting and interest kits.

So,when youreceive your

satisfying.
Tr::f naturally, being Heathkit, every kit is absolutely catalogue you should have hours of pleasant reading.

complete. Right down to the last nut and bolt. So you won't And,if you happen tobe in London or Gloucester, cail

find yourself embarrassingly short of a vital component inand see us. The London Heathkit Centre is at 233

ona Saturday evening-when the shops are shut. Tottenham Court Road. The Gloucester showroom is next
You'llalso get a very easy to understand instruction toour factory in Bristol Road.

manual that takes you step by step through the assembly. At either one you'll be able to see for yourself the
Clip the coupon now (enclosing a 10p stamp for postage) one thing the catalogue can’t show you.

and we’ll send you your copy to browse through. Namely, how well a completed Heathkit performs.
With the worlds largest range of electronickits to Heath (Gloucester) Limited, Dept. EE-46 Bristol Road,

choose from, there really is something for everyone. Gloucester, GL2 6EE. Tel: Gloucester (0452) 29451.

Digital IC tester. Digital electronic stop watch. Heathkit Modulus. A new era in Hi-Fi.

= o o e

The new Heathkit catalogue.Out now.

To: Heath (Gloucester) Limited, Dept. EE-46,Gloucester, GL2 6EE.
Please send me my Heathkit catalogue. ] enclose a 10p stamp for postage.

— __Address

Postcode
Full details in the catalogue. Offer available for limited period only.
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EVERYDAY ELECTRONICS

Easybulid DIGITAL CLOCK

We are offering kits for this attractive clock, featured in
January E.E., at special prices. Anyone with a littie
experlence of soldering should be able to bulld a fully
working clock.

No moving parts—4 digit 0-5" green display-—flashing or
fixed colon—12 or 24 hour display—slim attractive white
case—full Instructions included.

COMPLETE EE CLOCK KIT £15-70
All comp pt malns lead and plug
to complete fully working clock AY51202 clock IC, 5LTO1,
display, PCB, miniature transformer, resistors, capacitors,
diodes, switches, verocase, green perspex panel, nuts,
screws, washers, wire, grommet.

Complete kit as above, but with lead and plug £16-20

EE CLOCK MODULE KIT £12-04
This kit comprises ail components as in the clock kit except
verocase, perspex panel, nuts, screws, washers, wire,
grommet, mains lead and plug.

AVAILABLE SEPERATELY AYS51202 £4-76
5LTO1 Transformer £1:80 5LT01  £5-80
Verocase J and green perspex £2-94 PCB £1-40

P & P FREE—ADD VAT (now 8%)
to ALL PRICES ABOVE

SINTEL

53E Aston Street, Oxford. Tel. 0865 49791
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tainments for potential I-Chingo
players, their scientists have come
up with a far more worrying
alternative to the TV pro-
grammes. It is a cheap mass-
produced electronic substitute for
the street corner propagandist.”

BUGS.

“The human fanatics whom Bob
thought might be sent, have been
substituted by a kind of converted
insect. So that instead of some
odd fanatic who sticks a piece of
paper in one’s hand and asks for
a contribution—we have a kind
of electronic bug who hovers in

front of one and erects an elec-
tronically boosted series of tele-
pathic images.

Whereas, although the human
fanatic can be quite persistent,
one can always throw away the
paper, with these mysterious
‘propaganda bugs’ things are
quite different. Whichever way
the victim turns, the illusion per-
sists! People took to swatting at
the ‘propaganda bug’ which
worked fine with the Mk 1. Then
along came the MKk II which is
concealed behind its own pro-
jected image, and it needs a lot
of determined practice with the
aid of a mirror to swat one of

these accurately so naturally a
lot of people give up and go!”
Now Bob secretly determined
to keep an empty matchbox in
his pocket so that, should propa-
ganda bugs reach this country,
he might capture one. But he also
had another idea. “Maybe we
could invent an alternative to
I-Chingo maybe not one big game,
but a whole lot of little electronic
games instead!” he suggested.
Sir Rockwell observed that the
Prof. appeared deep in thought,
and it seemed likely that he too
had something up his sleeve.

Next month: back to the lab?

EE
Kit Report
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BLACK WATCH

FTER passing last months issue we discovered
that the Black Watch kit we constructed
had an odd fault. As we mentioned last month
we found that wearing the watch in bed was
not on because one tended to turn on the dis-
play by lying on the watch, thus quickly flatten-
ing the batteries. Because of this the watch
was left on the dressing table overnight and it
was found that in three consecutive nights it
had gained up to 11, hours overnight—it kept
perfect time for about 16 hours during the day.
Naturally we contacted Sinclair and found
that they had experienced this fault before.
Their explanation is as follows:

“The i.c. has a working temperature, specified
by the manufacturer, of minus 10 degrees C to
+60 degrees C. We initially checked low
temperature performance with a correlated room
temperature functional test but, as you have
found, a few devices would pass this test and
still miscount in some way, at low temperature.
As a result we now 100 per cent functionally test
at low temperature on incoming inspection,
eliminating the problem you have suffered.”

This obviously means that no new watches
should suffer the same fault. Sinclair sent us
a replacement i.c. which we tried to fit to the
watch. We say tried because it was found to be
difficult to remove the old i.c. without a special
tool. Also, having replaced the i.c., we found
that the flexible p.c.b. would not stand up to re-
soldering and could not be stuck to the i.c.
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without the use of some double sided Sellotape.

One of the most important things learnt from
this’ exercise is not to try to repair the watch
or change any of the components once it is
finally constructed. If it does not function cor-
rectly send it back to Sinclair. If it is the con-
struction at fault you will have to pay the
£3-50 fee, if it is due to faulty components
Sinclair will repair it free of charge.

Having come unstuck with the repair we re-
turned the watch and were provided with
another for our final evaluation. This does not
suffer from the fault on the other watch and
has now been functioning correctly for about
three weeks.

The replacement watch has spent two:nights
in the ’fridge without any alteration of time-
keeping, which is within !2 second a day. The
new watch carries the copper screen mentioned
last month and this has been painted black
where it comes under the viewing area. This
makes it virtually invisible when the watch is
completed.

It is interesting to note that in our last issue
the price of the Black Watch kit was dropped
to £14-95 making a big saving over the com-
plete watch. One wonders how much more the
price of the kit and the complete watch will drop
before the end of the year—perhaps as low as
£5! If this does happen we feel the kit will be
short lived, since it would not be worth con-
structing ones own.
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DOWN TO EARTH

By GEORGE HYLTON

greatly
quency and shift it out of the m.w.

READER in Scotland, Simon

Little of Newport-on-Tay, has
been having trouble with a “tele-
phone amplifier”—a gadget for
amplifying the sound from a tele-
phone so that you can listen to
it through a loudspeaker.

The Post Office has strict rules
about connecting things to its
telephones. To get round them,
many of these telephone
amplifiers pick up the audio
signals indirectly.

A coil of some sort is placed
on or near the telephone. It
responds to the magnetic field of
‘a coil or transformer which is
inside the instrument. Speech
signals produce audio-frequency
variations in field strength and
these induce a small voltage in
the pickup coil.

In the present case the pickup
coil is a ferrite rod aerial. It picks
up, not the telephone conversa-
tion, but a radio station! Why?

Well, as regular readers of
Down To Earth will realise,
there’s nothing very surprising
about this behaviour. A ferrite
rod with a winding on it will
respond to any changing magnetic
field, whether audio-frequency or
radio-frequency.

SUPPRESSION

What can be done to suppress
this radio interference? Several
possible tactics suggest them-
selves.

First, it might be possible to
make use of the directional
characterictic of the ferrite rod.
If the rod is either pointed at the
transmitter or placed vertically,
pickup of signals is minimised.

Secondly, it might be possible
to reduce the effect of the r.f.
pickup by tuning the aerial to a
different frequency. My guess is
that the rod is at present tuned
by the stray capacitance (Cs) in
the circuit (i.e. capacitance be-
tween wires, etc) to something
near the frequency of a local
medium wave station. Adding to
C. a relatively large capacitance
(InF to 10nF), see Fig. 1, should
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reduce the tuned fre-

band. (I'm assuming that the
inductance of the winding is at
least a few millihenries. One fault,
a short-circuit between different
turns, could reduce the inductance
considerably.)

Thirdly, use can be made of the
fact that the amount of pickup
obtained from the telephone in-
creases sharply as the coil is
brought closer. It also increases
if the pickup coil is correctly
orientated with respect to the coil
inside the instrument. (Since you
can’t see inside you have to try
different orientations to find the
best one.)

ELECTROMAGNETIC
INDUCTION

This question draws attention
to the effect known as electro-
magnetic induction. This is one
of the basic properties of electric
circuits, and therefore one which
is used a lot in electronics, so
let’s take a look at it.

The pioneering discovery, made
by the Dane, Oersted, in the early
years of the 19th century, was
that a conductor passing current
creates a magnetic field round
itself. Oersted showed this by
lining up a wire beneath a small
compass, so that the wire ran
north to south, parallel with the
compass needle. When the current
was switched on, the needle was
deflected.

The direction in which the
needle was deflected (i.e. east-
wards or westwards) depended
on the direction of the current,
and also on whether the needle

Fig. 1. Stray capacitance in
the circuit.
FERRITE ROD
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was above or below the wire.
This led to the development of
the current-measuring instrument
shown in Fig. 2. The compass
needle is placed in the centre of
a coil of wire, which can have
many turns. The magnetic fields
round all the different turns re-
inforce one another and the
needle is deflected more strongly.

Fig. 2. Instrument for current
measurement

This gadget, called a tangent
galvanometer, was used in school
physics laboratories when I was a
lad, and for all I know it still is.
Compared with modern instru-
ments it is insensitive, clumsy,
and has a non-linear scale. But it
works.

PARALLEL COILS

If a second galvanometer is
placed close to the first one, with
their coils parallel, the magnetic
field of the first one reaches the
coil of the second. Does current
flow in the second coil? Not at the
moment, because there’s no cir-
cuit for it—the second coil is
“open”—its terminals aren’t con-
nected to anything. But if you
connect them together, so that
current can flow round and round
the coil, something does happen.

When the current in the first
coil is switched on, the compass
needle in the sceond one gives a
slight kick. When it’s switched off,
it gives another kick. Between
times, when the current is steady,
the second compass needle is just
moved slightly, as you would
expect because it’s near enough
to the energised coil to feel some
influence from the magnetic field.

Why the kicks on switching the
current? Faraday showed that
they are caused because a voltage
is induced in the second coil, and
drives a current round it. This
happens only when the magnetic
field is changing, not when it's
steady.

From these discoveries stem the
art of making electrical
generators, transformers, and
gadgets like the telephone pickup
coil.
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This hobby
brings big
rewards.

A soldering iron and a screwdriver. If you
know how to use them, or at least know one
end from the other, you know enough to
enrol in our unigue home electronics course

This new style course will enable anyone to
have a real undérstanding of electronics by a
modern, practical and visual method. No
previous knowledge is required, no maths, and
an absolute minimum of theory.

You build, see and learn as, step by step, we
take you through all the fundamentals of
electronics and show you how easily the
subject can be mastered and add a new
dimension not only to your hobby but also to
your earning capacity.

All the training can be carried out in the
comfort of your own home and at your own pace.
A tutor is available to whom you can write, at
any time, for advice or help during your work.

A Certificate is given at the end of every course.
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00 c 2 Read, draw and Carry ou.t over 40
— ‘ 2 understand (XL
circuit diagrams. on basic circuits.

amnerent aircuits and turn the
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PLUS
FREE GIFT!

To find out more about how to learn electronics in a new,
exciting and absorbing way, just clip the coupon for a free

colour brochure and full details of enrolment.

ksl UL ROLLING TN g g i o e o o i o i o o o o o 2 0 0 O 2 0 o o o o o o o
OUR COURSES RECEIVE A FREE - Brochure without obligation to !

CIRCUIT BOARD ORIGINATING ¥ BRITISH NATIONAL RADIO EEL 46
FROM A COMPUTER AND CON- I & ELECTRONICS SCHOOL, Dept
TAINING MANY DIFFERENT I P.O. Box 156, Jersey, Channel Islands.
COMPONENTS THAT CAN BE |
USED IN EXPERIMENTS AND |
PROVIDE AN EXCELLENT |
|
s

CTIIDENTS FNROI

EXAMPLE OF CURRENT
ELECTRONIC PRACTICE
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SETH-GL

AD161 &

A D162 (MP)
*0-69

TIUGTIRS

[TRANSISTORS———=

Price l Type Price Price | Type
*9-28 | ADT140 *0-81 I acua | BCzes

. F114 2s | B 2

*

2

s

»

| ]

A9 |

BC158 912

| BC153  0-12

BCI6O  *9-48

| BCI81 -5

BC187 812

BC168  9-12

BCI169  0-12

BC170  0-18

BCIT -1

| BC1712 919

BC173 81§

| BC174 915

BC175 *8-35

BCITT  *0-19

| BC178  *8-19

BC179  °0-1%

| BC180 *0-25

Y BCIS1 928

. BC182  0-15
. 19 | BC182L 0-15 | BD179
*9-24 | BC118  0-10 | BC1 0-15 | BD180
33 | poue 3w | B &4 | 2o
| oo cem | SRS 5y | BD1SS
- BCIS?  ¢18 . BD187

0-49 BC186 °0-29
*g-49 | BC139 °0-41 | BC187 *0-29 | BDI88
*0-39 | BC140 °o-31 | BC207 11 | BD189
2081 | BC141 °8:31 | BC208 011 | BD190
0% | BClz 031 | BC209 012 | BD195
BC143 *0-31 | BC212L 013 | BD196
| BCl1as 0-46 | BCTIIL 13 | BO1W?
BC147  0-19 | BC2i4L 17 | BD198

BRAND
Price | Type
"2

NEW FULLY GUARANTEED
Price

Price

SUPER ( UNTESTED PAKS

Pak No. Description

U 1 120 Glass Sub-min. General purpose Germ. diodes

U 4 30 Germanium transistors like OC81, AC128

U5 60200mA Sub-min. silicon diodes

U11 20 PNP Sil. planar trans. TO-5 like 2N1132, 2N2904

U15 20 NPN Sil. planar trans. TO-5 lilke 2N696, 2N697

U19 20 Sllicon NPN 1ransistors ilke BC108 [
U26 30 Fast switching silicon diodes {ike 1N914 Micro-Min. 480
U29 101 Amp SCR's TO-S can. up to 600 CRS/25-600 *£1-20
U32 25 Zener diodes 400mW DO-7 case 3-33 voits mixed 068
U36 20 Sllicon planar NPN transistors TO-5 BFY50/81/52 ©0-68
V45 7 3A SCR. TO66 up to 600 PIV *£1-20
U46 20 Unijunction transistors similar to TIS43 "0-60
U4z 9 NPN SIl. power transistors like 2N3055 “£1-20

Code No's mentloned above are given as a guide to the type of device
in the Pak. The devices themselves are normally unmarked.

DIODES

Prlce Type Prlce Type Price
-1¢ BB104 0-15 ‘ QA10 0-14
21 BY100 '0 19 QA4 c0-07
- BY126  *0-15 | OA70 807
‘15 | B8Y127  °o-1¢ QA79  “0-07
12 | BY128  “0-1¢ QAR "0-87
-14 BY164 °0-51 OA85 "0-09
BYX3830°¢-43 OA% °0-07

Price
*0-97
7

B858280sn2

b
B<

THYRISTORS

0-6A 0-8A 1A

3A
TO|8 TO92 TOS TO66 T066 TOM TO48 TOM TO‘B T048
3

u3
ug

sssS| e
gszn

2489

300mA 750mA
(DO T) (SO 13)

1 Amp
Plastic (SO 10)
05 ®0-07

BEAS 92

*1-18
“1-43

*1-83
‘179

0-50 —
*1-39 °4-07

'0-“ '21
‘.20 ‘23
°0-28 *0-35
"0-33 -

*8-51

“0-60

SIL.G.P DIODES

300mW 400 Py
Ideal for Organ builders

L]
AGS
10
Case 100V 200V 400V
2 Amp TOS L) *0-51 ‘0N
6 Amp TO66 *0-51 *0-81 *0-77
10 Amp TO48 ‘077 *9-82 *1-12

‘min) SUB-MIN FULLY TESTED
30 for *S0p, 100 for *£1-50, 500 for *£5, 1,000 for *£9.

Type Price Type Price Type Price
2N1303 915 | 2N2906A 2N3705
2N1304 s | -0 2N3706
2N1305 s | 2N2007 0 2N3707
2N1308 2 | 2N2907A 2N3708
2N1307 2 X 2N3709
2N1308  *0-24 | 2N3N0
ZN1309  °9-24 2ZN3IMY
ZN1613 *8-29 2ZN3819
ZNITIY 2 2N3820
ZN2147  *0-T3 2N3823
2N2148 *9-S8 2N3903
2N2218 20 2N3%04
ZNZ19 028 | 2Na390s
2N2220 2 | 2N3%06
2NZ221 20 2N4287
2N2222 *8-29 2N4288
2N2368 3 ‘ 2N4289
2N2369 *8-18 2N4290
2N2369A & 2N4291
IN264E  *9-48 | 2Na292
2N2904  *0-10 2N4293
2N2904A 2NSIT2
e0-21 | 2N3616 “0-78 | 2N5457
2N2005 °0-24 | ZN3646 9:09 | 2NS4s8
2N2905 A 2N3702  8-12 | 2N5459 °8-41
*0-21 | 2N3703 012 | 40361
2N2906 *8-16 | 2N3704 0-13 | 40362

VAT CHAT

to prices
marked Remainder ‘add
25 Do not add VAT to
prices marked

HANDBOOKS

TRANSISTOR DATA BOOK
DTE 1 227 Pages packed with information
on European Transistors. Full specifica-
tion including outlines.

Price 1£2-95 each

TRANSISTOR EQUIVALENT BOOK
BPE 75 256 Pages of cross references and

equivalents for European, American and
Japanese Transistors. This Is the most
comprehensive equivalents book on the
market today and has an Introduction in 13

GP300

115 WATT SILICON TO3 METAL CASE

replacement for 2N3055, BDY11 or BDY20
p 25-99

TO18 SIM. TO 2N706/8 BSY27/28/95A

All usable devices.
AVAILABLE IN PNP similar to 2N2906, BCY70

1,000 for *£14.
When ordering please state NPN or PNP

SWORLD SCOOPI! -

— }, v/
JUMBO SEMICONDUCTOR PAK
Transistors-Germ. and Silicon.
Rectifiers-Diodes Triacs-
Zeners. ALL NEW AND C
Approx. 100 pieces only *1-85p

Vcbo 100V. Veeo 60V, IC 15A, Hie, 20-100 suitable

No open and shoris. ALSO
20 for *50p. 50 for *£1. 100 for *£1-80, 500 for °£8,

Thglstors -1.C.'s and

Price 1£2-68 each
olooi EQUIVALENT BOOK
DE 74 144 Pages of cross references and
equivalents for European, American and
Japanese diodes, Zenen. Thyristors,
Triacs, Diacs and L.E.D.

ce $£1-98 each

THE WORLD'S BROADCASTING
STATIONS

WBS 75 An up to the minute gulde for
those interested in DX-ing. Contains all
the world's broadcasters on SW, MW and
LW, as well as European FMITV stations.

Price t£3-58 each
TTL DATA BOOK
DIC 75 Now complete Data book of 74
sertes TTL (1400—14132) Covering 13 main
manufacturers in the U.S.A. and Europe,
this book gives full data as well as equiva-
lents. Price t£3-74 each
A full range of technical books avallable

PEP

FULL RANGE IN STOCK 24!3 Volh
400mW 8p 15

ZENER DIODES

Postaje and Packing
add 25p unless other-
wise shown. Add
extra for airmail.

£1 minlmum order.

1-5 Amp 3 Amp 10 Amp 30 Amp
(SO 10) (SO 10) (IO 48)

*0-68
©0-93
*1-25
“1-78
- N

P.O. BOX

6. WARE, HERTS
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I-CONDUCTORS 7

Linear/Cs

Quantities Type Quantities
25 100+ | 1 25
4“4 e SLI01C 0-46 0-42
3 21 018 SL702C 0-48 9-42
3 18 017 TAA263 0-74 0-65
2 LA B ] TAA293 0-93 038
28 027 626 | TAA3SE1-T1 £1°67 £
26 925 024 HAT03C 0-26 0-24
‘28 927 0:26 | uA709C 0-13 918
‘79 074 0¥ 4HATIIC 0-32 O3
-35 933 o3 uAN2C 0-32 63
46 042 037 | uAIZC 045 043

100

esccce<ccoo
ERBINGBLUESH

Type Quantities
1 25 100

76003 £1-39 £1-34 £1-30
76023  £1-39£1-34 £1-30
0-38 8 3.

LM380 0-33
*NE5S5 0-45
°*NE556 688

ZNG4 £ 11

0
0-‘3 0-40
0:86 0-83
TBABOOKT -39 £1-34 £1- 30

Untested LIN Paks

Manufacturers “Fall Outs” which include
Functional and part Functional Units. These are
classified as 'Out-of-spec’ from the makers’
very rigid specifications, but are ideal for learn-
ing about I1.C.'s and experimental work.
Pak No. Contents Price
ULIC709 = 10 x 709 0-60
uLicno 1 x Mo 6-50
ULIC741 7 x 1M 0:60 .
x 147 0:60
-

ULICT4? = 5
ULIC748 = 7 x 748

Mammoth iC Pak

1447

B-PAK

Devices may be mixed to quallfy for quantity price.
for the above series of I.C."s In booklet form. PRI

78 SeriesTIL ICs

Quantities Type Quantities
1 25 1004+ 1 25 100
0:16 0-09 o0 7448 0-87 0
013 912 o 7450 0-13 o0
0-12 0-12 o0 1451 0:13 o0
913 912 o 7453 013 0
0-12 912 ¢ 7454 0-13 0
0:12 0-12 0 7460 0-13 0
31 029 O 7470 0-30 0
031 929 & 7472 0:30 0-
17 015 ¢ 7473 0-32 0-
0-17 0-15 0 1474 034 0
0-10 0-09 O 7475 0-52 o
*“n o2 [ 7476 0-35 0
925 0-24 O 7480 0-50 0
0-30 0-29 O 7481 £1:02 o0-
028 0-27 O 7482 933 o
0-28 0:27 0 7483 £1-00 0
0:12 012 o 7484 0-93 0
0:28 0:27 O 7485 £1-25 £1-
0-32 0-33 0 7486 0-32 031 0
0-32 031 0 7489 £3-12£2-81 £2
0-32 031 ¢ 7490 0-48 0-
0-32 031 o 7491 0-75 0
0-42 0-38 0 7492 054 0
0-13 0-12 0- 7493 0-48 O
0-31 0-30 o 7494 056 0-
0-3% 0-37 o0 7495 0:72 o
0:31 0-30 O 7496 0:85 0-8
0-31 0-30 O 74100 £1-25£1-
0:13 0-12 011 74104 0:33 0-3.
0-69 9:66 0-59 74105 038 -
0-69 966 0S8 74107 0-38 0
£1-11 £1:06 £1:02 74100 056 6
£1-11 £1-08 £1:02 74111 0-83 0
0-94 0-39 0-69 74118 0-93 o
£1:06 £1-03 £1:00 74119 £1-38 £1-
0-35 0-34 0-62 M 034 0

Type Quantities

1 25 100
122 0-52 0-51 O
a4 7 077 0
14145 ¢-38 034 0
74150 £1-37£1-30 £1
74151 982 0-78 0
74153 82 078 O
74154 £1-5T£1-3£1
14155 0-82 0-78 ©
74156 082 078 0
14157 0-

74199 £2-
1023 0

STILL LOWEST (N PRICE. FULL SPECIFICATION GUARANTEED. ALL
FAMOUS MANUFACTURERS

SI’TL 74 series only). Data is available
E 35p.

APPROX. 200 PIECES
Assorted fall-out int ted clrcults, §
Logic, 74 serles, Linear, Audio and DYL.
Many coded devi but some
to identity.
OUR SPECIAL PRICE £1-20"

Postage and Packing add 25p
unless otherwise shown. Add
extra for airmail. Minimum
order £1.

* Indicators

3015F  Minit 7 Seg t tndi. £1-11

-
B 4

* Untested TTL Paks

*

Type

BP930
BP932
BP933
BP935
BP936

DTL 930 Ser/es

Quantities Type Ouanlllles
1 25 1004 25 1004
0-14 0-13 0-13 BP944 0~|5 0-14
0-1S 0-14 0-13 BP945 0-28 0-26
0-15 9-14 0-13 BP946 0-14 013
0-15 0:14 013 | BP948 028 0-2¢
915 0-14 0-13 BP9S1 0-65 0-60

Ouanlllles
25

BP962 ."4
BP9083 0-42
BP90%4 0-42
BP9097 0-42
BP9039 0-42

0-13
0-40
0-40
0-40
0-40

cccesl
s828R+

D¢

* DIL Sockets

1 25 |(!)+

TSO14 14 pin type 0-31 8-28 0-25
TSO18 16 pin type ¢35 0 32 0-30
TS024 24 pin type 0-69 984 0-62
BPS8 8 pin type (low cost) 0-14 0-12 0-10
BPS14 14 pin type (low cost) 0:15 093 0-91
BPS16 16 pin type (low cost) 916 0-14 0-12

PLEASE ADD 8%
TO ITEMS
MARKED %

REMAINDER

ADD 25% y

\-

* Voltage
Regulators

T0.3 Piastic Encapsulation

4A.T805/L129 5V

(equiv, to MVRSV) £1-25

uA.T812/L130 12V

(eq
uA.1815/L131 1

(equiv. to MVRISV) £1-25

uA.T818

uiv. to I((VR\ZV) £1-25

8
(equiv. to MVRI8V) £1:25

D~
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Pak No. Contenls Price Pak No. Contents Prlce
UIC00—=12x 7400 0-60 UIC70= 8x 7470
UICO1 =12 x 7401 UICT2= 8x 7472
UIC02=12x 7402 UICT3= Bx 7473
UIC03=12x 7403 UICT4= 8x 7474
UIC04 12 7404 UICT5= 8x 7475
UIC05 =12 x 7405 UICT6= 8x 7476
UIC06~ 8x 7406 UIC80= 5x 7480
UICOT = 8x 7407 UICB1 = 5x 7481
UIC10=-12x 7410 UICB2 5x 7482

UIC13~ 8x 7413 UICB3~ 5x 7483
UIC20~12 % 7420 UICB6= 5x 7486 [ ]
UIC30+12 x 7430 ¢/

UIC141 = 5x T414%
UICI5Y = 5x 74151
UICI54= 5x 74154
UIC193+= 5% 74193
UIC199— S x 74199
UIC XI 25 Assorted
Ta's &

uIcs3
UICS54=12x 7454
UIC60=12 x 7460

=
(2]
e
w
x
3
3
9900000008020090099002000¢9
2338223325332 8833288283232
(=
0
g
%
3
g
2"cccccoc00000000000000000
¥ £222383223223288328282888
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Everyday Electronics Classified Advertisements

RATES: 12p per word (minimum 12 words). Box No. 35p. extra. Semi-display—£8:-00 per single column Inch. Advertisements must be prepaid
and addressed to GMG Classified Advertisement Department, "EVERYDAY ELECTRONICS,” |.P.C. Magazines Ltd., Room 2337,
King’'s Reach Tower, Stamford Street, London. SE1 9LS. (01-261 5042)

RECEIVERS and COMPONENTS EDUCATIONAL
POLYESTER CAPS C200 -1 200V 4 for §p
e e TAPETALK
CRYSTAL MIKES & PLUG %op, INSERTS 135 The NATURAL way to learn.
MAINS TRANSFORMERS V 100 mA  98p New rel Two C80 entitied—
GPO TYPE SPEAKERS 2 OHM S}I; DIA. %0 *The Science of Soldering’
REED SWITCHES LARGE/SMA 100 (00 £ 620 VAT G 6

BAR MAGNETS 70
8 OHM EARPHONES AND PLUG 18p
Prices Include YAT. Add 12p post. List send lp

CRIMIIV lLlC‘I'RONIC.
64 Tenny b

TAPETALK, P.O, Box 3¢ (D)
Milton Keynes, MK3 SBR
Tel: Milton Keynes (0008) TTT10

100’s of Baruln- 'or Callers at our Lambert

Road Component’'s Shop. (Open )

COMPONENTS GALORE, pack of 500

nuorted radio, TV and electronic
lFont:nts a real
stic price, send only £1-S50C.W.O.

Thls ap) ‘rlleu only to United King-

dom and Ireland. Overseas prices by

arrangement. Caledonian Com;

P. 0. Box 3. Glenrothes, Fife, Scotland

STEREO MAIN AMP, PANEL 2XBD60S,

Moter. 3-£1:50 (

PANILS IXACﬂO 3 siugged coils, 3 slide

owitches, 11 W.W. pots, 3 carbo

forrite chokes etc. £t-30p.p. T

PANIL 2 pou, |! silicon trans. and SCR. 8
octrolytics 80p (15p). THRER TRAN.IITOR

AUDIO AHP nm o%' % 2R ﬂ ' x
2

"ox“('t? ) ;31 Il c P 74 .llll‘ IC's

gﬁ ANEL(S) to—-‘n {10p). STABILISED
POWER SUPPLY PANIL! x2 , 2 x AC153
Bridge rectifier 2 x 10°50V and 1000, 250 MFD 38V
electroiytice llo (109) VALUPAK. 10 Silicon

diodes 650V 14A ‘abocnl 80p (10p). 100 S/
MICA caps B8p (109) 00 C200 polyester caps
£1 (15p) Lists 15p. Refund on purchase.

400 Small Comps. Inc. Trans. £2:00 p.p.
Tibs Assorted Components £2-30 p.p.

J. W. B. Radio, 2 Barnfleld Crescent Sale
Cheshire M33 1NL.
Postage In brackets Mall order only

500 COMPONENTS. Resistors, Capaci-
tors. Diodes, Transistors, Pots ils,
Identified, formed leads, fall-out
& surplus, Good value at £1-60 ll
inclusive, !?ostal rates only)
lease to SENEY, E. Bankhead
arm, South Queensferry, West
Lothian.

AERIAL WIRE, Hardware, Vero
products. Resistors, 13 W, 1, W 5%,
2-20-2-2M, 1p. Capacitors, all types,
from 3p. Denco D.P. coils, 1-§ Green,
7T4p; 1-55 B, Y, R, W, 69p; 67 B, Y,
R, 60p. IFTs 13/14/15/16/17, 68p. Vat
excluded, P&P, 20p. S.a.e. for full
lists.—Cleveland Supplies (EE), PO
Box 20, Redcar, Cleveland.

Study for success with ICS. An
ICS home study course willl
ensure that you pass your C. & G.
exams. Speclal courses for Tele-

coms. Technicians, Electrical
Installations, Radio, TV and
Electronics Technicians, Radio
Amateurs.

Radlo Amateurs

Covers C. & G. Radlo Amateurs
Exam. Also Practical Radio
courses with FREE construction
kit.

Colour TV Servicing

Learn the techniques of servicing
Colour TV sets through new
home study course approved by
leading manufacturer. Covers
principles, practice and alignment
with numerous illustrations and
diagrams. Other courses for
Radlo and Audio servicing.

Technical Training

Courses include Electronic Tech-
nicians, Computer Technicians,
Radio and Television Technicians
and many more.

Write for full detalls TODAY stating subject
of interest.

1CS School of Blectronies
Dept. TR, Intertext
House, London SWS 4UJ
of phone 822 #9119 (all
houre).

el e, i S R RO A RN N
TAPETALKS are the CLEVER way to
LEARN.
Tuls#‘on‘rwa lPlCIAL OFFER—

O C80 Cass: ntitied
‘INTRODUCING ILICTRONICO'
will be sent to you by return o' pott for only £8-42
us 5‘9 VAT
TAPETALK IOX
MILTON KEYNES Mi2 lll
Tel: Milton Keynes (0008) 7771

SERVICE SHEETS
SERVICE SHEETS for Radio
Recorders, Stereo etc., with f ree
fnult-ﬂndinl{‘ and SAE.
dio,

Hamilton 47 ‘Bohemia Road, St.
Leonards, Sussex,

BELL’S TELEVISION SERVICES for
service sheets, manuals & books on
radio/TV etc, Service sheets S0p
SAE. Service sheet catalogue
Back issues of magazines from Aprll
*74 onwards cover price plus 12p post.
Free booklists on request, SAE with
enqulries please to:— B. S. 190,
Kings Road, Harrogate, Yorkshl.re
Tele, hone i!arrogate {Code  0423)
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FOR SALE

MICROPHONES: AKG D202E1 £45- 00;
AKG DIS0C or ‘E' £20-00; AKG D224,
£60-00; Sennheiser MDleN £45-00.
brand new and boxed. Please add 25%
for VAT, All other AKG and Senn-
heiser mikes. SAE for quote to J. J.
Francis (Wood Green), Ltd., Manwood
House, Matching Green, Hariow. Essex,
Tel: Matching 476,

E

VOLUMES omne to four, Everyday Elec-
tronics. Complete in binders. Offers.
PHONE 051 7796.

EVERYDAY ELECTRONICS first issue
November 1971 to June 1974, August
1973 missing. Offers: MR, GARCIA, 11
High Road, Halton, Lancaster, Lancs.

WANTED

ALL BACK NUMBERS of “E:‘e’m
Electronics”. Mr. Hughes, W
Gomprehenslve School, Washington «
Crescent, Newton Aycliffe, County
Durham.

MISCELLANEOUS

HOME SCIENTISTS
Get the key to s FANTASTIC WORLD of

reviously UNHEARD-OF-PROJECTS.
ho NEW Boffin uulolu. lises LOTS
of HIGHLY UNUSUAL, LOW-COST
BARGAINS, READY-IUILT MODULES.
Here nu iuu s few examples, there are
stocks more!
Dmlin. MINI-STROBE (pocket llu)

PEOPLE DETECTOR

Big-Ear SOUND-CATCHER £4-20

Mini DREAM LABORATORY  £4-20
Don't take our word for it thought
GET A COPY & SEE!
SEND ONLY 20p, and we'll RUSH YOU
A COPY (YOU'LL GET THE GOODIES’
JUST AS QUICKLY TOO1
BOFFIN PROJECTS
4 Cunliffe Road, Stonelelgh,

Ewell, Surre:
(Mail Order UK. Bnly)

NICKEL CADMIUM, fully sealed, re-
chargeable batteries. Equivalent drﬁ
cell sizes. Discount. S.a.e, brings fu
details by return.—Sandwell Plant
Ltd.,, 1 Denholm Road, Sutton Cold-
ﬂeld West Midlands B73 6PP. 021354

LOUDSPEAKERS

Speakers, kits and
cabinets for D.I.Y,,
HIFLP.A,, Disco,
etc.by EMI, Fane,
Goodmans,
Baker, Kef, Blac,
Richard Allan,
Wharfedale, ete.
Send stamp for
free booklet “Choos-
ing a espeaker’’

WILMSLOW AUDIO
Dept. EE, Swan Works, Bank Sauare,
Wiimelow, Cheshire SK9 INF

Tol. Wilmslow 29599

LOWEST COST IC socxns Une
Soldercon IC socket pins for

DIL's. 50p for ltl'l& Y(m
1-50 for strips of 1 £4 for
? 8 ¥ for orders under £2. Add
8 A Instructions supplied—send
sae for sample. SINTEL, 53e Aston
Street, Oxford. Tel: 0865 43203

DIGITAL CLOCK COMPONENTS

For beglinners: ulr.prlntod eireult board and
components for digital clock, 4 x 0-3" digits (less
case, switches, transformer): £9-28. ra for
4 x 0-8” *Jumbo’ dl.r ays: £3-24.

Success puaranteed! See our fres Inlorm.tlon
otc. for detalls. (Can be converted to 4 range
tlmul‘.topvutch' for use in c . darkrooms.)
Economy type I.phy. E & DL-141!

g::la: '.P.l.g. o MYK .I.rm clocﬁ ‘chip £5-80.

tres (an
S.A.E. would bo a help to us). Add 10p per order
and VAT @ 8%

GREENBANK ELECTRONICS (Dept. ECE)
94 New Chester Road, New Ferry, Wirral,
Merseyside, L2 SAG,
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TREASURE TRACER
MK "I Metal Locator

@ Varlcap tuning

@ Britain's best selling metal
locator kit; 4,000 sold

@ Welghs only 220z2. Fitted with
Faraday shield

@® Speaker and earphone operation

@ Knocks down to only 17in

@ Prebullt search coll assembly

@ Thoroughly protessional finish
@ As seen on BBC1 and BBC2 TV
@ You only need soldering iron,
screwdriver, pliers and snips
@ Five translstor circuit
ped addre:
envelooe for leafiet

Sﬂmplete £1 2. 50 Built & tested £1 7-50
Post 85p-£1 00 VAT (8%) Post 85p-£1:90 VAT (8%)

MIN!KI‘I’S ELECTRONICS
b CLEVELAND ROAD
LONDON, E1l 2AN (Mnll ordet only)

SUPERB INSTRUMENT CASES by
Bazelli, manufactured from heavy
duty PVC faced steel. Hundreds of
people and industrial users are
choosing the cases they require from
our vast range, competitive rices
start at a low 75p Over 400 Models
to choose from Prompt despatch, Free
literature, (stam% would be appre-
ciated). Bazelli ?artment No. 24,
St. Wilfreds, F'oun ry Lane, Halton
Lancaster LA2 6L

V !
A TIN

Precision t0ol using combins-|
tion of butane and compressed
oxygen ot micronox, A pencii
lead thin flame size. Adjust:
abie to 5,000°F. Cuats metals
welds, huzes snd solders gold, sliver. Ideal elec-

GIRO NO. 331 7056. Access and
Barclaycard accepted.
C.W.0. only. Terms of business
as in our catalogue.
€xport Order enquiries welcome

£5 min

Official Orders accepted from
Educational & Government

Departments
ALL PRICES INCLUDE VAT
AND P & P
E.40E
SHOP HOURS—9-12.30, 1.30-5 pm 6 DAYS

66 Pages—3000 items Fully illustrated
+20p Credit Vouchers %All New Stock
* Satisfaction
Guarantee
*Discounts

wNew Price
List No. 1—

stors -

Connectors - Vuoboud
Transformers - Screws -

SPECIAL RESISTOR KITS (CARBON FiLM

5%) (Pdces include post & packing

10E12 §W or tW KIT: 10 of each E12 value, 22
ohms—M, a total of 570 £5:29 net

25512 W or #W KIT: 25 of each E12 value, 22 chms

—IM, a total of 1425 £12-64 net

SPECIAL CAPACITOR KITS

€280 Kitl—PC Mounting polyester 250V 8 or each

value: G-01,0-022, 0047, 0-1, 0-22uF, 2 of 0-41.1|#F
£1-98

C290 Kli—Tubular polyestev. 400V § of each value:
0-01, 0-D22, 0-047, 0-1, 0:22uF, 2 of 0-4TuF £2-67

Cernmle Ku-lquue nlnque 50V 5 of each value:

22, 33, 11.100 220, 330, 470, 1000pF, 2200, 4700pF,

0-1uF £1-8

250V Plp.l Kit—Tubular metal case 3 of each

value: 0-05, 0:1, 0-25, 05, 14F £1-41 net

800V Paper Kit—Tubular metal case 3 of each

value; §-025, 0-05, 0-1, 0-025, 0-54F £1-41 net

1000V Faper Kit—Tubular metal case 3 of each

value: 0-01, 0-025, 0-05, O-1:F £1:63 net

JC12 AMPLIFIER

6W |IC audio amp

with free data and

printed clrcult £2-80.

Speclal offer:- only

£2-45 if bought with

deluxe kit.

DELUXE KIT FOR THE JC12

Includes all parts for the printed circuit and
volume, bass and treble controls needed to
complete the mono verslon £2-29. Stereo model
with balance control £4-95.

JC12 POWER KIT

Supplies 25V 0-5 Amps £2-95,

PREAMP KITS FOR THE JC12

Type 1 for magnetic pickups, mics and tuners.
Mono model £1:75. Stereo model £3-28. Type 2
for ceramic or crystal pickups. Mono 95p. Stereo
LOUDSPEAKERS FOR JC12

8”7 % 5" 8 ohms 5W £2°50.

SEND SAE FOR FREE LEAFLET ON KITS

SINCLAIR JC20 10410W sterec amp.
kit with frae booklet and
printad circuit £6-95
PS20 power supply kit for
above £4:95,

VP20 volume, tone control
and preamp kit  with

AMPLIFIER printed circuits £7-95.

SP20 10W 4 Ohm loud-
speaker for 1C20 £2-95

SEND SAE FOR FREE DATA LEAFLET

BATTERY ELIMINATOR BARGAINS

$-WAY SPECIAL

Switched output of 3/43/6/T4/9/
12V al 500mA with unique
4-way multi-jack connector and
{ree matching socket £5-80

3.WAY MODEL

Switched output of 6/74
8V at 250mA with unique 4 way
multi-jack connector and free
matching socket £2-95

RADIO MODELS

With press-stud buum connectors for transistor
radios etc, 50mA:- 6V £2-95. 9V £2-95. Doubie
8+0V £4-45. ‘f+‘§V £4-45. 949V £4-45

TAPE RECORDER MAINS UNITS

74V output gomplete with 5 pin DIN plug to run
cassette tape recorders from the AC mains £3-4%

CAR CONVERTORS
In‘pul 12V DC. Output 6/74/8V DC 1A regulated
£4°25.

SINCLAIR CALCULATORS

Cembridge £7-93 MAINS UNITS
Sclentific £8-95 For Oxford Series £3-19
Oxtord 100 £8-93 For Cambridge, Cam.

triclans, modelling,
)evellery. lockmak lc and
-ervlclng. Up to 40 mlnutu use on fuel )

t set of 2 1 butane cyli’nder
£1:60 extra including post. Our Prlce £15-95 + 63p
P. & P. Send £16-60.

See close-up work with less
eye strain and fatigue. Light-
weight adjustable headband.
Powerful optically ground
lenses from Continental glass«
works. Can be worn over
normal glasses. An essential
ald in  industry. Home
Workshop. Collecting. Model-
ling. Jewellery, Watchmakers.
Any fine work. De-luxe models with superior quality
lenses PLUS hinged lens mount. 24 x mag $10-00
40p P. & P. 3x mag. £11.00 4 40p P. & P.
Access sccepted,
JOHN DUDLEY & CO. LTD., Dept. EES,

301 Cricklewood Lane, Pinchley Rosd. London,
NW2. Tel. 01458 5817, (Callers weicome).

B. H. COMPONENT FACTORS LTD.

MULTIMETER U4323

22 Ranges plus AF/IF Oscitlator
20,000 {4/ Volt.

Vdc—0:5-1000V in 7 ranges.
Vac—2-5—1000V in 8 ranges.
Ide—0-@—500mA In S ranges.
Resistance—5Q—1M Q2 in 4
ranges.

Accuracy—5% of F.S.D.
OSCILLATOR—1 KHz and
465KHz (A, M.) at approx. 1 Volt
Size—1¢0 x 97 x 40mm.

Supplied complete with carrying
case, test leads and battery.

PRICE £8-¢4 net P. & P. 75p U223

MULTIMETER U4324
34 Ranges. High Sensitivity.
20,000 {i/ Volt.
Vdc—0-5—1200V In 9 ranges. e
Vac—3—900V In 8 ranges.
1dc—0-C8—3A In 6 ranges. .
lac—0-3—3A In 5 ranges.
Resistaace—25 (2—5M 2 In S ranges. .
Accurasy—dc and R—24 % of F.S.D,
ac and db—4% of F.S.D.

Slxe—"ﬂ x 98 x 63mm.

Ited complete with storage case,

STYLI & CABTBIDGES For the best
at keenest prices send SAE for free
illus. list to FELSTEAD ELECTRONICS
(EE), Longley Lane, Gatley, Ches.
SK8 4EE.

THE SCIENTIFIC WIRE CO

Copper - Nickel Chrome - Eureka - Manganin
Wires.
Enamelled - Silk - Cotton - Tinned Coverings.
No minimum charges or quantities.
Trade and Export enquities welcome.
S.A.E. Brings List.
P.0. BOX 30, LONDON, E.4 $8W

test leads, spare diode and battery.

PRICE £10-64 net P. & P. 75p. U4324

TEACH-IN s:.zuzs compouswr xIT

ALL COMPONENTS AS SPECIFIED BY E.E.
LLY GUARANTEED AND NEV:T STOCK

WOoO0D KIT
Includer: all wood as specified by E.E., cut to
size, ready to assemble and Includes ndhellve
ans scrows. (Not drilled)
3 NET 4+ 75pp. & p
FULL UST AVAILABLE S A E. PLEASE OR
FREE WITH CATALOGUE

(E.E.) LEIGHTON ELECTRONICS CENTR E,

5§98 NORTH STREET, LEIGHTON BUZZARD,
LUT 7EG. Tel: Lnlghlon Buzzard 2318 (Std. Cod

05253). ‘

Oxford 300 £18:98 Mem. and Scientific
Prog! ble £25 95 £3
CBM CALCULATORS

*776MD 7 digit/%/memory £5:-95.

*796MD 7 digit/ % /memory £6-45.

*SR7918D 8 dlgll/memovyllclcnllﬂc notation// /
Jtrig/log/powers/roots £13

SR4148R with mains unit r.u 9.

Mains units for * machines £2°95.

CASIO PERSONAL MINI CALCULATOR
6 x 8 digits/square/power/reciprocal £5-9%

SINCLAIR BLACK WATCH
Fully assembied only £20-95.

FERRANTI ZN414
IC radio chip with data £1:89. Printed clrcuit and
extra parts for radio £3-60. Case £1 extra. Send
sae for free leaflet.

SINCLAIR PROJECT &0

AFU £7:55. FM tuner £13-25. Decoder £8:55.
240 £5-75. Q16 £10-95, PZ8 £8-20. Trans for PZ8
£840. PZ6 £3-70. Stereo 80 £10-95. PZ5 £3:95.
Project 805 £20-98, Project 805Q £18-95.

S-DECS AND T-DECS
S-DeC £2-24
T-DeC £4-05
B-DeC A £4-45
u-DeC B £7:88
1C carriers:-
16 dil: plain £1-18.
With socket £2-21.
10 TOS: plain £1-09. With socket £2-08.
SST1 3 for £2. SSUI 3 for £2. SSNI 3 for £2-40.
25p oft any order accompanied by PB Electronics
coupon.

SWANLEY ELECTRONICS

Dept E.E. PO BOX 68,
SWANLEY, KENT BRBBTQ

Prices include post and VAT.

Officlal orders from schools etc welcome.
Overseas customers please deduct VAT (T on
calculators and S-DeC and T-DeC range, other- |
wise 20%). i
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A hobby that
pays big salaries.

Enrol in the BNR & E School and you'll have an entertaining
and fascinating hobby. Stick with it and the opportunities
and the big money await you, if qualified, in every field of
Electronics today. We offer the finest home study training for
all subjects in radio, television, etc., especially for the CITY
AND GUILDS EXAMS (Technicians’ Certificates); the Grad.
Brit. |.E.R. Exam; the RADIO AMATEUR'S LICENCE;
P.M.G. Certificates; the R.T.E.B. Servicing Certificates; etc.
Also courses in Television; Transistors; Radar; Computers;
Servo-mechanisms; Mathematics and Practical Transistor
Radio course with equipment. We have OVER 20 YEARS'
experience in teaching radio subjects and an unbroken record
of exam successes. We are the only privately run British home
study College specialising in electronics subjects only. Fuli-
est details will be gladly sent without any obligation.

L L L L L Ly L L L L 1]
.BRITISH NATIONAL RADIO & ELECTRONICS|

lSCHOOL Dept EEC 46 ]
P.0.Box 156, Jersey, Channel Istands

| | ' ]
§NAME E—| |
BADDRESS - _——

l — {Block caps please!l
l-----------------l

BC204A
| BC205A® 15

11 | BC149B* BC208A° 15 | BC307A°®
12 BCl49C* BC207A® 11 | BC308A®
10{BC153* 18 [ BC208A* 11 | BC309B*®
11|BC164* 18 | BC209B® 13 | BC317A®
11,BC157B°® 18 | BC212A° 13 | BC319B*
12|BC158A® 12 | BC2I2L*® 1
13{BC159A® 12

15| BC167A° 11

15, BC168B® 14

18{BC171A° 14

10/ BC172A° 15

28| BC173B* 16

14'BC177 17/

BEEEERIRITHRLYSEREZ8

N

cmcux‘-}s “S.A.E. for full flst of
- components’

DI(%ITAL “Same day despatch to
ey Mail Order Customers"”.
7401 op “Min order £1" “p, & p.
7402 25p**  Callers Mon-Sat.
1508 inet.

1p*® each
4 watt Fl2

range
1Q-30m 2

{00HW
g::mrzn Bzan‘nsg‘ )| voLTAGE '1-1!61:1 il
3v3. 3ve, 3ve, | REGULATORS
LINEAR s vt svl. | (ros e A
709 (8 pin DIl) 40p %g: 3“,33 33:- 5V 1A 175p | 1257 Yellow
741 (8 pin Dil) 43p 103. {'W. £ 139, | 12va 1750 7p
NE38S sop | Aol T temen | 18V14 175y T 1200 Bed o

VAT—Items marked * add 25%, Rest at 8%
Flint House, High Street, Wallingford, Oxon OX10 0DE
Tel. Wallingford (0491) 35522 Telex 4SPWALFRD 849349

Taketo
e dwin

Siflotorcyclin

TESTS...PERFORMANCE... TUNING...MAINTENANCE

YAMAHA SIXTEENER MARATHON—A data-packed 5.000 km test
of the FS1-E including a trip.round Ireland

PERFORMANCE CHECKS—Honda CB250 and Kawasaki 250
checked out against the stopwatch

CAN MAN BEAT MACHINE?—What we learnt when we pitted a
top tuner against an electronic set-up
QUICK STOP—How to keep your disc
brakes in tiptop condition

BEAD BLASTING—The dynamic way to get
these components clean

4-STATION INTERCOM

8olve your communica-

tion problems with this
4-8tation Transistor Intercom system (1 master and
8 Subs), in robust plastic cabinets for desk or wall
mounting. Calljtalk/listen from Master to Subs and
Bubs to Master. Ideally suitable for Business, Bur-
gery, Bchools, Hoepitals and Office. Operates
on one 9V battery. Onjoff switch. Volume control
Complete with 3 connecting wires each 66ft. and
other accessories. P. & P. 75p.

MAINS INTERCOM NEW MODEL
No baiterles—no wires. Just plug In the mains
for Iinstant two-way, loud and clear communication.
On off. switch and ¥volume control. Price £31-24
per pair P. & P. 78p,

NEW! AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

Latest transiatorised Telephone Amplifier with
detached plug-in speaker. Placing the recelver on
to the cradle activates a switch for immediate
two-way conversation without holding the handset,
Many people can listen at & time. Increase efficiency

office, shop, workshop. Perfect for *'conference™
calls: leaves the user’s hands free to make notes,
consult files. No long waiting, saves tlme with
long-distance calls. Onf/Off switch, volume. Direct
tape recording model st #1396 + VAT £1-13
P. & P. 70p, 10-day price refund guarantee.

WEST LONDON DIRECT SUPPLIES E.E.4
169 EENSINGTON HIGHR STREET, LONDON, W8

Published approximately the third Friday of each monlb by lPC Mnxnlnu Ltd., Kings Reach Tower, Btamford Btreet, London BEl 9L8. Printed in England by Index Printers Ltd

Dunastable, Beds. Bole Agents for Australis and

and Gotch {A/8Bla) Ltd. Bouth

tral News Agency Ltd. Everyday Electronics is sold subject to the

following oondh.lonl namely that it shall not, v".hou'. the 'rtu,en oouun'. of tbe Publiahern first given, be lent, resold, hired out or otherwise disposed of by way of Trude at more than
the recommended selling price shown on cover, excluding Elre where the selling price is subject to V_A.T., and that it shall not be lent, resold, or hired ont or otberwise disposed ofln &
mutllated condition or in any unanthorised cover by way of Trade, or affixed to or as part of any publluuon or advertisiog, literary or pictorial matter whatsoever




Marshalls

A. Marshall (London) Ltd Dept: EE

42 Cricklewood Broadway London NW2 3ET Tel:C1-4520161/2

Telex: 21492

& 85 West Regent St Glasgow G2 2QD Tel: 041-3324133

& 1 Straits Parade Fishponds Bristol BS16 2LX

Tel: 0272 65420172

& 27 Rue Danton Issy

Catalogue price 25p
Qur range covers over 7,000 items. The largest selection in Britain

Top 200 IC’s TTL, CMOS & Linears
CA3J020A €1 80 CD4049  45p NESS6 €f 30 SN7446

Moulineaux Paris 92 Tel: 644 2358
Trade and export enquiries welcome

84p SN741S3  68p

CA3028A 79p CD4050 45p NE5S60 £4 48 SN7447  80p SN74154 €120
CA3035 £1 37 CO4510 €1 25 NES65 £4 4B 5N7448 90p SN74157  Tép

A3046 T0p CDA4SII €] 94 SL414  £2 35 SN74S0 16p SN74160 88p
CA3048 €2 1) CDA4SI6 €1 255L610C €2 35 SN745| 16p SN74161 88p
CA3052 €1 62 DC4SI8 £) B7SL6IIC €2 35 5N7453 16p SN74162 88p

A3JOB9E €1 96 CD4520 €1 87 SL612C €2 35 5N7454
CA3090Q €4 23 LM30IA 48p SL620C €3 S0 SN7460
A3130 88p LM308 €) 17 5L621C €3 50 SN7470

16p SN74163 88p

D4000 18p LM309K €1-88SL623C €5 24 SN7472
CcD | 18p LM380 98p SL ~ €4 00 SN7473
18p LM38I €2 07 SN7400 16p SN7474
99p LM702C 75p SN | 16p SNT747S
18p LM709 S AN29p SN7476
82p TO099 38p 5P 16p SN7480
52p 8DIL 45p S 16p SN7481
52p 14DIL 38p S 19p SN7482 9l
18p LM710 47p 19p SN7483 92
2 18p LM723C 66p SN7406 36p SN7484 4193
CD4013 45p LM74I1C 40p SN7407 36p SNT748S 96
cD 4 89p 8DIL 40p SN7408 19p SN7486 4197
cD S 89p 14DIL 38p 5N7409 18p SN7490 42p SN74198 €1 80
D 6 45p LM747 €1 05 5N7410 16p SN7491 75p SN74199 €1 80
D4017 88p LM748 SN7411 20p SN7492 45p SNT6003NE2 92
CD4018 88p 8DIL 44p SN7412 22p SN7493 45p SN76013INE) 95
D4019 S2p 14DIL 4)1p SN7413 P 7494 75p SN76023NE) 60
98p LM3900 Clp SN7416 28p SNT49S 68p SNT6033NE2.92
88p LM7805 £ 88 SN7417 28p SN7496 68p TAA263 €)1 20

85p LM7812 £) 99 SN7420 16p SN74100€1 10 TAA300 £) 84

18p LM7815 €1 99 SN7423  23p SN74107 30p TAAISOA €] 96
Tlp LM7824 €)1 99 SN7425  23p SN74118 85p TAASSO i2p
19p MCI303L €1 S05N7427 23p SN74119€1 75 TAA6IIC €2 18
43p MCI310P €2 50 SN7430 15p SN7412)  32p TAA62! €2 03
B88p MC6330P  90p SNT7432 22p SN74122 42p TAAG6IB €1 03
£1 06 MCI3SIP  B0p SN7437 28p SN74123 65p TBAG4IB €2 25

52p MCI14553 €4-07 SN7438  28p SN74141 75p TBAGSH €1 69
98p MCI1466L €3 50 SN7440 16p SN7414S 72p TBASOO 99p
88p MCI469R €2 75 SN7441 ANG6Bp SNT41S0£1 20 TBABIO 98p
70p NESSSV 70p SN7442  65p SN74IS|  68p TBAB20 80p

LONDON GLASGOW PARIS AND NOW

BRISTOL

IT'S OUR SERVICE THAT MAKES US GROW

CD404

POPULAR SEMICONDUCTORS

IN696  22p  2IN3906 19 MPSAS6 3lp
IN697  16p  2IN4037 42p OC28 €4-48
2N698  B2p 2N4036 67p 0C3S £1 16
IN699 599 2N40S8 18p OcC4 50p
2NT706  14p  2N4062 15p OC4aS  32p
INT08  17p  2N4289 TIP29A  49p
TIP29C  80p
TIP3IA  62p
TIP32A  74p
TIPI3A €t O1
TIP34A €) 81
TIP35A €2 90
TIP36A €3 70
TIPAIA 19,
TIP42A €0 90
TIP295S 98p
TIP30SS $0p
TiS43  28p
ZTX300 13p
ZTX301 13p
ZTX500 18p
ZTXS501 13p
ZTXS02 18p
N914 34
N3754  18p
44007  10p
P N4148  4p
20p 40411 €2 00 NS404 22p
N2926G I2p 40594  74p IN5408 30p
Sp  40S9S  84p AAI19 P
60p 40636 €1 10 BAIO2 25p
65p 40673  13p BAI45 18p
28p AC!62 20p BAIS4 12p
2 I15p ACI27 40p BAISS 12p
2N3393 I15p ACI28 35p BBIO3B 23p
2N3440 59p ACISI  27p BBI04B 45p
2IN3442€1 40 ACI52  49p BYI26 12p
2t ACI51 35p B BYI127  ISp
ACI76 4lp B BYZII Sip
ACIB7K 35p B( BYZ12 Slip
ACIBBK 40p B OA47 6p
ADI43 68p B OAS8I( 18p
ADI6I 69p BDI OA90 6p
ADI62 69p BDI23 8lp MIES2I T0p OA9I 6p
AFI06 40p BDI24 67p MJE2955€1.20 OA200 8p
AFI109 40p BDI3l 40p MJEIOSS 7Sp BYl6a 57p
AFIIS 35p BDI32 S0p MP8II3 47p ST2diac 20p
AFIl6  35p BDIIS 2lp MPFIO2 39p 40669 €1
AFI| 35p BDI36 22p  MPSAOS 23p TiC44  29p
AFLIB  35p BDI37 24p MPSA06 3lp CI106D 65p
AF124 30p BDI38 26p MPSASS 2lp ORPI2 60p

ENGINEERS

YOURSELF FOR A

This 44 page

RREE book
shows how!

BETTER JOB -~ MORE PAY!

Do you want promotion, a better
iob, higher pay? “New oppor-
tunities’’ shows you how (0 get
them through a low-cost. Home
Study Course. There are no books
w buy and you can pay as you

This easy to follow GUIDE TO
SUCCESS should be read by every
ambitious cngineer. Send for this
helpful ¢ free book NOW!
No obligation. nobody will call on
you. It could be the best thing you

learn.

ever did.

CHOOSE A BRAND NEW FUTURE HERE

}( BN B CUT OUT THIS COUPON Il NN NN

ELECTRICAL and
ELECTRONICS
Practical Radio &
Electronics

(with KIT)
Flectronie
Engineering
Ceruticate
General Flect. Eng
Certificate

C. & G. Elea
Installations

Elect. Install. &
Work

C. & G. Elect
Technicians

RADIO and
TELECOM
MUNICATIONS
Colour TV
Servicing
C. & G. Telecoms
Technician's Cert.[]]
C. & G. Radio,

& Electronics
Mech. Cert.
Radio & TV
fngincenng
Course ]
Radio, Servicing &
Repairs
Radio Amateur's
Exam

~.

NG T

NAME (Block Capitals)

ADDRESS

¢ ¢ ¢ 0 §J R J B § 0 §3 §0 J 0 3 § B B B J J |
-
<

ALTO and AERO
Motor Mechanics
C. & G. Motor V
Mechanies _
General Auto
Engineering

A MM

Aar Registration
Board Certs

MUAAULMLL Dap.

CONSTRUC-
TIONAL

Heating, Ventlating
& Air
Conditioning

Architectural
Draughtsmanship
& Design
1..1.0.B.
Carpentry &
Joinery

Plumbing
Technology [}

General Building (]

Painting &
Decorating a

MECHANICAL
AMS.E. (Mech))
General Mech
tng

Inst. Engineers &
Technicians
Muintenance

I ngineering

Welding

MANAGEMENT
and PRODULCTION
Computer

Programming

Inst. of Cost &
Managements
ACCS,

DRAULGHTS
MANSHIP and
DESIGN
General
Draughtsmanship []

AMLED.

Electrical
Draughtsmanship 1

G.C.E.

—58 ‘0’ & ‘A’
—over 10,000

Level Subjects
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FANTASTIC VALUE! s

132 PAGES INCLUDING PROJECTS FOR YOU
TO BUILD. PLUS HUNDREDS
OF ILLUSTRATIONS OF
COMPONENTS.
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I enclose Cheque/P.O. value
For copy/copies of your Catalogue
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MAPLIN ELECTRONIC SUPPLIES P.O Box 3. Rayleigh
Essex 556 LR
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