“for everyone

@ Christmas
Lights Flasher

_@ Heads & Tails Game
@ Stqreo Amphf:er

A SPECIAL OFFER!
" SOLDERING KIT ‘;m

AN IDEAL CHRISTMAS GIFT




bleh quality pump dril)

absolutely FREE,

PRINTED CIRCTIT KIT. Containiog 8 shests
of 8in x 4in single sided laminats, & generons
10pply of etckant powder, etching dinh, stehant
mesgure, twee ors, eich rasistant marking pen.
2 with spares, cuttine
knife with apare blades, &in metal ruler, phus
fuli easy-to-follow instroctions. 27-80p.

3 FOR THE PRICE OF 2

Buy 2 x C60 cassettes for 72p per pr. GET
1 x C88 absolutely FREE. Byy 2 x C90
cassettes for 8p per .pr. GET 1 x C%0

S.C.R.
BUNDLE

0-8A 100V 2 x 1A 400V
1A 50V 2 x 3A 50V
2 x 5A 400V
PLUS FREE
2 METERS OF I8SWG MULT!.
CORE SOLDERALL FORONLY

OFFER WORTH £3-00

BARGAIN BUNDLES

Send to: BI-PAK SEMICONDUCTORS,
DEPT. EE2 P.O. BOX 6, WARE, HERTS

Bi-pak bring you. for 2 months only a fantastic
inflation beating offer designed to help you, the
customer. With every Pak comes a usefu! FREE GIFT.
In addition to this. our star artraction is the D.LY.
Printed Circuit Kit. With every kit sold during this
offer comes a voucher to the value of £1-50 to be
spent on any items from our Retail Catalogue.

DIODE + RECTIFIER BUNDLE

20 GERM G.P. DIODES DIRECT REPLACEMENTS FOR (0 A1-85,

QA
2 x BY100 4 x INa004 4 x1-5A 400V
4 x IN40O1 4x1-5A 50V 4 x IN4148

PLUS FREE BOOK

No. BPs "38 PRACTICAL TESTED DICDE CiRCUITS
FOR THE HOME CONSTRUCTOR'

ALL FOR ONLY £1-50

_ OFFER WORTH £3-00

W o
‘::‘D%\' ?Ir;‘uacltn s 'L‘u“ 2;-;:?
ﬂ“mm 2 P FREEECH ARTS

cov
COLAOLL"-“—F oR © “LY

WATCH THIS SPACE FOR THE GREAT BI-PAK CHRISTMAS COMPETITION WITH A FIRST PRIZE OF
A COLOUR T.V. PLUS 52 OTHER PRIZES

= | BURNELE )

'Cools
soothes

and heals
minor
burns

Bumese wunique aerosol first ad
cools instantly. contams a
fast-acting local anaesthelic

pfus antihistarmune to control
swelhng It deals with the
lingenng pain of a minor burn or
scald and reduces the chance

of a blister

From Boots and other chemists. S.AE
to Polter & Clarke, Croydon CRI3LP.
for intriguing leafler

ENGINEERS

YOURSELF FOR A

BETTER JOB -~ MORE PAY!

Do you want promotion, & better job, T&l:g ge]pml guide 10 success whonld be

higher pay? “New Opportunities™ shows T ¥ cyery ambitious-enginest.

you how to get them through u low-cost Send for this heipful 76 page FREE book

S e R Lo nuw. No cbligation and nobody will cali
course. Loo! on you. It could be the best thing yom

buy and you can pay-sa-you-learn. ever did.

W EEN B CUT OUT THIS COUPON [ 1N BN B
CHOOSE A BRAND NEW FUTURE HERE!

Tick or state subjcct of brtorest, Post (0 the address below.

. Eigetrieal Colour T.¥. Bervieing [J  CITY AND GUILDS I
Engineering fm o e 4 Tnstallations and
Electrical Tnstallations . o T g o iciag]

I and Wiring [ Flectronic Mechanies [J I

B <At CITY AND GUILDS
Electrical T L) ) Eicctrical

I Dranghtsmanship [3 TV Engineering  [1  Technicians =] l
Electrical Radio Servicing, CITY AND GUILDS

' Mathemnatics O Maintenanee and Telecommunica- I
Electronic Repairs (] tions a

I Engineering B oo Radlo Amatears”

Computer Frog ] Technology Exam, etc. ete. 0

To: ALDERMASTON COLLEGE

DEPT. EEV 12 READING RG7 4PF

Also at our London Advisory Offica, 4 Fore Street Aveaue
I Moorgate. London EC2Y 5EJ. Tel: 01-628 2721,

NAME (Block Capilals Please)

I ADDRESS ...

Othwr subjests Aoe l
decredited by . A.C.O. Hember of A.BLC.C.

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

.- POSTCODE ..




As you may already know, the ffont cover of the Home Radio
Components catalogue features a colour picture of the
striking modern sculpture “Theme on Electronics" by the
late Daine Barbara Hepworth. The orlginal sculpture,
incidentally, was commissioned in 1957 by Mullards for
their Electronics Centre showroom.

if you asked me for my theme on electronics I'd say that
experience has taught me that the simplest and most
satisfactory way of getting electronic components is to
buy them from Home Radioc Components—either over the
counter at their shop in Mitcham or by Mail Order. Ninety
nine times out of a hundred they can supply just what you
want immediately from stock—at very keen prices too. If
you're likely to require bits and pieces fairly regularly it will
be worth your while to make use of their Credit Account
Service. This is a fairly new service provided by Home
Radio' Components, but they tell me that already about a
thousand customers are using it. That doesn’t surprise me.
i for one have found that it saves me time and money in

Today’s finest Components
Catalogue 85') plus 45p Facwine

~ POST THIS COUPON

‘withchequeor PO tor £1-30

The price of £1-30 applies only 1¢ customers In the
U.K. and to BFPO Addressas.

Everyday Electronics, December 1975

HOME RADIO (Components) LTD., Dept. EE,
234-240 London Road, Mitcham, Surrey CR4 3HD
- EE I S A S S WD SR I e = A

'\ 1 i
| ore Bagin

seéveral ways. No space to glve details here, but full informa-
tion and an application form are given in the catalogue.
Whether or not you use the Credit Account Service, you'il
certainly need the catalogue, and at £1-30 (85p plus 45p
post & packing) it's a real bumper bargain. Its 240 pages
list about 5000 components with nearly 2000 illustrations.
What's more the catalogue contains Vouchers worth 70
pence when used against orders, $0 you can SoOn recover
a good slice of your investment.

Send the coupon below with your cheque or P.O. for £1-30,
and before long you too will be harping on the same theme
on electronics!

Please write your Name and Address in block capilals

{Regn: No
London 912966)

HOME RADIO {Components) LTD . Uf_pl EE, 234-240 London Road, Mitcham.CR4 3HD. ‘r’i\ocxe,0‘1—648‘ 8422

e om o oo som w o

621




arshalls

A_Marshall {Londan) Ltd Dept: EE :

42 Cricklcwood Broatiway London NW23ET Tel :01-4520161/2
Telex: 21492 ) =

& B5 West Regent St Glaggow G2 20D Tel: 041-332 4133

& 1 Srrails.Parade Fishponds Bristol BS16 2LX

Tel: 027265420142 1

& 27 Rue Danton Issy Les Moulineaux Paris 92 Tel: 644 2356
Catalogue price 25p  Trade and export enquitics welcome

Our rangt covers over 7,000 irems. The largest selection in Britain

Top 200 IC’s TTL, CMOS & Linears

CA3020A £ -SO;CDM)SO ; 66p|NE$56 £1-30I1SN7446 95pSM74153  85p
284 79p:CD3130 BERINES60 £4- 48 SNT447 $5p'SNT4154 £1-50
CA3035 £1-37/CD4510 £1 “26|NE56S £4 -4BISN7448 90D SN74157 95p
A3045 70p(Cl 11 £1-94/SL414  £1-80ISN7450  16p SN74160 £1-10
048 £2-11 16 £1-25/SLEIOC £1 -‘ID\SN745| 16p|SN7416]1 £1-10
CA3052 £1-62iDC4518 £1 87[SLet 1€ £I-TOISNT453  16p|SN74162 £1-10
CA3089E £(-96/CD4520 16p|SN74i63 £1-10

£1-87/SL612C £1 -T0|SN7454
48piSKE20C SN7460

£2-60 16p|SNT4164 €2
£2-5015L621C £2-60/5N7470

€A3090Q £4-13|LMIAIA
36piLM308

-0l
CDa001 - 36pltO0STL  £1-30/5L623C £4-59/51N7472  26piSN74IE7 £4-10
D4002  36piiM380  £1-10|SLGA0C £3-10 SN7473  36p|SNi4l74 £1-25
04006 £5-581LM381 _ £2-20[8N7400  16p|SNT474 36pSNT4175  90p
E04007 - 36pILM702C  T5pisNT401  16p|SNT4TE S50p/SNT74176 £1-44
CD4008  £1-63[LM709 ENT401ANIBP|SNTAT6  35pISNZEIB0 £1-40
Cp4909 £1-18) T099 18p|SNT402  16pSN7480  S0pSN741BL £L 95
cD4010 £1-18{ 8DIL A5HSN7403  16p|SN7481 £1-25,5N74190 £2:30
CO40l1  36p| I4DIL  38pSN7404  19pSN7 I5piSNT4I91 30
co4012  36p|LM7IC ATpISNTA0S  |9pISN7482 95 SN74192 £1-15
CD40[2  66p/LMT2IC  90pSN7406  45p[INT4s4 95p|SN74193 £1-15
CD4014 £1-72LM74IC  HOpENT 45p(SN7485 £1-255N741%6 £L-50
CO4015 £1-72f 8DIL 40piSN7402  I9pISNT zzp|5N74|97 £1-58
CD4016  68p 14DIL S| @  22n[SN7490  45piSN74198 £1-25
CD4017 £L-72|LM747  £1-05SN7410  16piSN749) 85p[SN74199 £2-28
CD4018 -551L.M743 S| 1 25pSNT4 45pISNTG00INE2. 92
CD40'9  86p| 8DIL SOp|SNT412 nnIsNﬂsz 435p/SN76013NEL9S
CDd020 £1-91) 14DIL  73@|SN74I3  35pSN743% N76023N£1.60
CD4021 €1-TILM3ICO 70pSN74I6  35pSN7495 T2p|SN76033N£2.92
CD4022 £1-68]LM7805 £2-00/SN7417 35pISNT4%6 7§§ AAZE3 £L-10
CD4023 I6pLM7EIZ  EL-50|SN7420  Y6p SN74100£1-25TAA300 £1-80
D024 £1-2AILM7815 £2-50{SN7423  29p|SHz4l07 36p|TAAIS0A £2-10
CD4025  32p|LM7824 £2-30/SN7425 29p(SN741 18£1-00.T.
CD4627  43p/MCI303L £1 -50/SN7427 29p/SN74119£1-S2TAABI1C £2-18
CD4028 £1-50{MCI310P £2-50{5N7430  |6pSNT4121 I7p|TAAG2] £2-03
.CD4029 £3-50MC6330P 90piSNTA32 pISNT74122 30pTAAESIB £1-32
DC4030 7p/MCI1351P  80piSN7437 35p(SNT TBAG4IB £2-25
CO4031 £5-19|MCI4553 £4-07|SNT438  15pISN74141 25 TBAS51 £1-69
CD4037 £1-93IMC1466L £3-50/SN7440  16p) N74145 90p TBASOD £1-4C
CD4041 £I-!6MCI%?RCrTSISNTMIANSSpSN74ISO£I-5DTBASIO £1-40
CD4049  BIp|NESSSY  TOpISN7442  45p 74121 8SpiTBAS20 £1-15

LONDON GLASGOW PARIS AND NOW

BRISTOL

IT'S OUR SERVICE THAT MAKES US GROW

POPULAR SEMICONDUCTORS

Prices correct at November

622

2MES6  22p | 2NIS06 Z7p | AFI39  6Sp | BDI13Y  Tip o MPSASE 3lp
2N6S7  Iép 37 AF239  65p ] BDl40 81p | OC28 73:
2ess B | 2N4036 &7p | AF2S0T 90p | BEILS 39 oc
INed 39p | 2N4058 (8p | AFZTS  70p | BELI? 350 | oC42  S0p
IN706  14p | 2N40E2 I5p | AF280 79D BFI54 20p | OC45 329
ZN708  17p 89 L102 £1-00 | BFISS 2¥p | TIP29% 49p
SNIE  28p | 2n4920£1-10 | BCI07 14 | BFIS0 38p | TIP25C' 53p
3N913  321p | 2N432] 83p | BCIOS 14 FI8  36p "ﬂP]IA 20
IN1302 (5)p | 2N4923£1:060 | BCIO09 Figd 3 TIP32A T4p
IN1304 26p | IN5245 47p | BCI47B 14p | BF134 12p | TIPY3A £1-C1
IN1306 3ip | A 48p | BCI48B 15p | BFI9S TIP34A £1-5t
JN1308 475 | 2N5296 48p | BCI49B L5p | BFIZE 13p [ TIP35A £2-90
INI7LL 45p | 2N3457 4% 17a i6p | BFIS7  I5p | TIP3sA £3.70
ZN2102 60p | 2N5458 46p | BCISBA 16p | BFISE i8p | TIFLIA Tép
INal47 786 | 2N545s 49p | BClEZB 15p | BF244 2lp | TIP42A £0-90
202148 ®4p | 2N6027 45p | BCISBB 15p lans-/ 47p | TIP2955 98p
JN2218A 22 | 3NI128  73p | BCIE9B 15p | BF2Z3 53p | TIP2055 50
2N2219A 260 | IN140 £1-00 [ BCIB2  §2p | BFISS 55p 3 18p
N2220 25p | 3N14L Ep | BCIG2L BES61  Tp | ZIX300 3p
2N222] 18p | 3IN200 £2-49 [1-ER 1 153 25p | ZTX301 13p
JN2222 20p | 40361  40p | BCIS3L ilp BFR39 24p | ZIX500 I5p
IN2369 20p | 40362  45p | BCIs4  13p | BFR79 24p | ZTX501 13p
2546 S3p 6 | BCIs4L 13 | BEX29  3o0p | Z > 18p
2N2902 22p | 40407 35p | BC212A 16p BEX30 27p ‘IN9'I$ 7
13%05 255 | 40408  50p | BC2I2LA I6p | BEXB4 24p | IN3754 15p
2N2506 19p | 40409 -51p | BC2I3LA IS |BFX85 30p | IN4GQT [
2IN2907 40410 S52p  BC2141B 18p | BEXSS p | IN4I48  Tp
JN2924 20p | 40411 £2:00 | BC2ITB lép BFYS0 2ip | INS4R4 22p
IN2926G 12p | 40594 74p | BC238C 15p | BFY3! p | iINS408 30p
7N3053 15p | 40595  84p'| BC23SC ESp | BFYS2 204p IAAEI9 8p
IN305s sop | 40836 £1-10 | BC2STA Kép RY39 BAIO2 250
JN3055 T5p | 40673 I3p | B B 16p | MEQ402 20p | BAI45  18p
IN3391 280 | ACIS2 20p | BC2398 179 | MEG4i2 13p | BALS4 12p
l 33392 15p | ACI27  20p | BCIOL 340 MEAI0Z 1lp | BAISE Ilp
2N3393 13p | ACIS 20p | BC307B 17p | Ml48O  ®3p BB1036 23p
2N3440 59p | ACI5) 27p | BCI0SA i5p | M8l £130 | BBID4B 450
IN3442£1-40 | ACISZ2  49p BC309C 20p |m490 £1-05 | BYl2e I12p
2M3638 15p { ACISl 35| BC327 - 23p | M9l £1-45 | BYI2ZZ %%
2N3702 12p | AC176 - 30p | BC328  12p Mi2955 £):00 | BYZIl Slp
ZNave3 13p | ACISIK 35p | BCYZO  17p 340 » | BYZ12 S5ip
JNa704 1%p | ACIBBK 40p | BCY7I  22p MJE3T0 65p | OA4Y ¢p
3706 15p | ADl43  68p | BCY 15p | MJE37L 73p | QAEl  I8p
N3708 14p | ADIS!I 50p | BDI2I £1-09 | MIESZ0 sbp | OA0 B
IN3TI4L5-38 | ADIG2 S0p l DI np | iES‘ZI 7 0As1 ép
3N3716£1-80 | AFl06  40p BDI24 67p | MIE295SEL.20 | OA200  Sp
IM3771£2.20 | AFI09  40p | BDI3I - 40p JE3055 73p | BYl64 S7p
IN377I€1-85 | AEIIS  33p | BDI32 S0 MPEII3 47p lac -, 20p
2N3789 | AFl1é  35p | BDI3E 43p | MPFIOZ 390 40669 £1:00
2N3819 37p | AFliZ  33p | BDI36  47p MPSADS 259 | TIC4+ 2
JN3820 64p | AFLIS - 33p | BBI37  S3p MPSA0E 3lp | ClOSD  65p
2352 Zin | aFiz:  dop L BDI8  &3p | MPSASS 3l ORPI2 600

—— —

1975, but all exciusive of YAT. P. & P. 25p

I Address ...

QUALITY  STEREO SOUND.-
LENT AUDIO SYSTEM

o DO OO ososto O

*Stereq 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 outpul
{frequency Tesponse 25-20,00 Hz) Tape record and playback
{acilities. Dimensions 187 x 84" x 34", The very latest
BSR automatic record deck with cus 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 £68-95). P. & P. £300. Send £8-95
today.

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

“ Stereo headphones lied with every complete order. @

EE/I2(75 100 CHASE SIDE SOUTHGATE
LONDON N14 5PL Telephones: 01 -882-1644

ICS., the world’s most experienced correspondence college, has
helped thousands of ambitious men to move up into higher paid
jobs—they can do the same for you.

Stant training today and make sure you are qualitied to take
advantage of the many opportunities open to the trained man. ICS
can further your technical knowledge and provide the specialist
training $o essential 10 success.

Fillin the coupon below andfind outhow!

There is a wide range of courses 10 choose from, including

CITY & GUILDS CERTIFICATES TECHNICAL TRAINING

Telecommunications ICS offers a wide choice of
Technicians’ non-exam courses designed to
Radio TV Eiectronics equip you for a better job in your

particular branch of electronics,
including

Electronic Engineering

& Maintenance

Computer Engineering

& Programming

Radio. TV & Audio Engineenng
& Servicing

Electrical Engineering,
instaliations & Contrasting.

Technicians’

Electrical installations
Technicians’

Electrical Installation work
Radio Amateurs’

MPT RadioComriunications
Cert.

EXAMINATION STUDENTS =
GUAPANTEED COACHING
UNTIL SUCCESSFUL.

POST THIS COUPON OR TELEPHONE FOR FREE PROSPECTUS

w

I 1 am interested IR -

Name

L= Lh Sy S AT, -

l Jo: ]
Accredited International Corespondences Schools,
by CACC Dept. 250D, Intertext House, LONDON

Membet of ABCC ~ SWB 4UJ of ‘phone01-622 9911 {alt hours)

o Occupation....... . |

Everyday Electronics, December 1975
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FOR CHOICE

PANEL
METERS

STOCKED AT
481 Oxford Strest 311 Edgware Road

42 Tottanham Court Rd.
branches or by mail order.

AUTHORITIES ETC.

3 Lisle Streat

USED EXTENSIVELY BY
INDUSTRY, GOVERNMENT
DEPARTMENTS, EDUCATIONAL

Qvar 200 ranges in stocked—other ranges 1o
otdar, Quantity discounts available. Send
Hor fully illustrated beochure.

*{tems with asterisk are Moving lron
type, all othets are Moving Coil

BAKELITE MODEL 580 Enlarged Wiidow.

CLEAR PLASTIC MODEL SD830
Size: 110 x B3mm

o

BOuA £4.76
100uA 465
200uh f4 80
S00uA €455
50-0-! 50un . £465
100-0-100uA .. £4.80
TmA &0
SmA £4.50
10mA €460
60mA £4 50
100mA £4.50
S0QmA €4 50
1ADC £4.50
SADC C4.650
1A 8C €4 50
5V DC £4 50

sou £4.85
100uk £4.90
500us £4.80
B0-0-60uA £4 80
100-0-100uk, . £4.85
ImA . £4.60
1ADC £4.60
6AOC £4.60
v LC £4.80
S0V BC £4.80
W00V DC [4.60
00V AC . €475
VUMater .. £5.95

' CLEAR I’LASTIC MODEL MR 45P

CLEAR PLASTIS MOBEL SD540
Size: B5 & G4mm

SﬂuA l::| 55 —_————
J00uA

200u”  .x t.\.ls
S00ulA £330
50-0.50ul £3.60
100-0-100uA .- £3.46
500-0-500uA . £3.25
Tma £3.26
BmA - S
10mA €329
SOmA . £325
100mA o

BO0mA £3.28
1A 0C €125
54 DC £3.23
10v 0BG £325
20v DC £325
S DC £325
200V DC €125

A AC

{‘ 10
‘|I)0ul £3.85
500un €1.70
50-0-50ul . E).8E
100-0-100uA .. £3.70
1ma .. £3 85
SmA . £3565
10mA

CLEAR unsncmun"ﬁ‘"ﬁ: wEp |

BATTERY/LEVEL PANEL
INDICATDR

18mm

%18mm Pansl

moumting,

95p pre

L ins 9pDiscounts for quantity.,

VU METER TYPE 3
250 0A° Siza: 23mm X 20mm.
£1.55 p/p&insise

REDUCED TO CLEAR

’YAMABISH! VARIABLE
VOLTAGE TRANSFORMERS

Exceilent quality st low cost. Input
3 Hz, 0—260V.

CLEAR PLASTIC MODEL MR 387
Sar &23 L2==

SOuA £4.20
I00uA 435
2:0uA fao
£4.05
50-0-50uk €415
700-0-100uA . (4,70
1mA £4.05
SmaA . £4.0%
10mA £4.05 10V DC 2435
SomA C4.05 2% DC €405
120mA £4.03 v DC (23]
SOQmA £405 S6w OC 4 o8
140C £4 05 0oV DC £4 86
sa DC TEY AL £a 18
10A DC £2.05 06V Al T41%
5w DC 85 VL Maer £4 55
L
[CLEAR PLASTIC MODEL SWISR
S W R Xorres
. - v 3 S
prary [T
ST A 4 s
) s %
HO-0-100as L4356
tmd {475
1ADC Ay
S D0C 475 -
20V 75 150V AC €430
53y DC 24,75 300V AC £4.90
o0V OC £4.75 VU Metor £8.26

A range of high quality
coll instruments

Sl r1as 'fiﬁ?'-ﬁ___-

LY e e

So0ea £330

A 239

55 SRt =5

S2-100ed L1230

HC-S-500uA . €106

A £306

16 TmA £308

2=A =

Tema 32 i5voe £305

20mA €365 20v 0C £305

=00 306 50vOC £105

otk £105 100VDC £3.05

150mE £3ps  150VEC. £a10

200mA caos 300 €110

300mA r3p5  SoevbC €316

500mA . g3os  159vDC £2L15

750mA fi0s  1SVaC £3.16

1A DC £3.06 S0V AC £3.15

2ADC €308 1SOVAC .. . £315

5A DC £105  J00vac £3.15

104 DC £305 B0OVAC .. . €330

avope €305 5Metor1mA.. £3.50
VU Mater .. £4.10

MR 65 Se: 50x 80mm

20.0000.p.v. DC.
10.000c.p.v. AC
Mirsor Scata.

1 0/50)‘100; 500"000
C. DC Reniztance [
x‘l 3. %1000 (3002
cantra scals) DC
Current BOuld,
2 .'imA/ZWmA.—ZU
to 468148,

OUR PRICEF7 50 /P & ins 305
gﬂaz:z\vummsna

MDBEL EDI 07 EDUCATIONAL METER
2 100 x 90 x 150mm including Terminats

CLEAR FLASTIC MODEL MR 85p
Size: 120 % 110m

%10, x 100, x 1,000, -mooo(sm.-
“B000Y, WLMccmusulo)
-Battery_operaied. Size: 160 x 97 %
40w, Snwhdharvmgmm

,DUH PRICE £8_S(|rtralnssog
HIOK! 730X

30.000 opv. Over-
load protection,
6/30/80/306/800/

.2Meg Ohm.

— 1010 +~83dB.
DUR PRICE £3.10
PP & Ins 30p

240° Wide Angle
1mA METERS

:l.'l' ﬁPlPln:‘lSp

MW1-8:80 x80 mm

§30.000 0pvOC,
115,000 opy AC. P
16131 5/60/300/&00/

[1200V, DC. 8,30/
|zﬂ/ml12mv AC,

S0uA £8.00
2ppl a5, 3 mieror
scale. The mater move- m:: :: :
mant Ip easily 1] B5OOuA £5.80
o onytrate nternsl 50.0-50uA £5 95
working.
400-0-100ui .. 550
s, o oo s oty
v 4 ImA . -
-0-50uA €8.70 -0- 3
SR f640  20VDC caao | oAmA e
1.09mA.. . £B4D 5vDC £2.40 10mA 535
1ADC .. .. £3.40 300v DC £8.60 50mA €5.75
5ADC £8.40 50ma/5A DG €9.50 100mA £575 5
T ad Viev K A €576 EMecer1mal. (6:68
5 1A0C £5 75 = Thenl
26V DC €540  1ANSADC . faB0 54 DC s ymae .
amaed  15A0C €538 EAAC £5.75°
304 0C £6.55 10A AC £5.76"°
10v DC £%.7% 20A AC £5.75 "
20vBC - £5.75 304 AC , £575"
EDGWISE MCII!EL PETD
Size: 80 x 34m!
S0uA_ :4 55
y 100ulA £4.60
. 200uA £4.45
Sma €ss  svDC TE 4 E R A
10ma £366  10VDC . £165 100-0.100u2 . £4.45
SmA £3.65 20vDC . £365 ima . £4.25
100mA €385 sov 0C fa.es 10v DC €428
200m A + £385 100v DC . £3.55 300V DC £4.35
1ADGC . £3es 16VAC .. 180 VuMater L £5.50
EADC .. £365 300VAG .. .. £3.80
10A0C . £385 VU Meter €485

POSTAGE / PACKING & INSURANCE 15p

ALL PRICES
INCLUDE VAT

C—— e e e

3 x1o_x1w,x1ooo

xti.

(G002 centre scala)
DC Current I00A/
13/30,600mA, —20t0 $83d8.

DUR PRICE£9.65 r/P & ins30n
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m : W . 7 C:-quu !.n:&c;—-l:- of £30 accepted from parsonal
sho n r N
b, give you credit] Fum mnesan e e e

rafts secepted, Chaques to any value acce pred for mail orders.

BARCLAYCARD
& ACCESS Phone Uie derom b
your order to
01-200 1321 o¢
caltinm ony branch
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IT MAKES SENSE TO

ntsuntad in
cabinz1. Al parts,
barteries_test prodsand
instructions. Ranges: 0/0.6.6,30/
120/800/1200V D.C. 0/8/30/120
6001200V A.C. Current: 0/0 &/8;
60;/600mA. Resistance 0110/
190K/1,10 Mag ochma. Decibels:
—2010 +634b. S120: 302160 x

35mm
OUR PRICE£9.65p/P& 1n: 300

U43248 MULTIMETER
High sanaitivity,
‘!0 . R

120/800/ 1200V
DC. 3/6/15/60/160/
J00/600/B00V AC.

Yhng o 50 1o +61.5dB. ;
QUR PRICE £13.50¢,P & ins 605

4313 MULHMETER
Higheansitivity s
{20.000 epv on
DCend 2.000
opwon AC)and
accuracy of 1.6%|
an DCand 2.6%
on AC_ReNgae-
OCsnd

Voltags:
1.5V/3/7 5
16/30/60/150, 300

/800 DC resin-
tance Tkohm/10/10017.000.-10 18
-szi atc. Complete wath ateel

OUR PRIGE E15 UﬁPlr& In3 80D
MODEL AS.iﬁﬂDVUM

0/6/305120,300;
500V AC.D/10pA
§/80,300mA/
12 Amp. O/2K]
200K/2M/200 tisg §
m. = 20to -17d6.
lJI.IR PRICE£18.30P/P &1ns 500

Model HT10084 MULTIMETER
Dv-mnd protected,

ock proof Cireuits.
QB-A Meter with

71,000
Vulu DC 2.5/10/50/
250/1.000 Vol AC,

ZOUHZIZ“M-\; ohms.
DC currantc— 10/250uAf2 6/25/250
mA/10A. AC current: —0—10A. —20

f, BOOMAS
DC. Dh 5.‘6/15/
SOI

800V DC & 76mV._
. 0/0.3/1.5/7.E/30/
'60!150[300/3 f

1 EIEIIS,‘IWW

1.5/84 AC. D/200/3k 30k ohms. OC
sccurscy 1% AC 1.5%. Knife edgs
pointer, mirror scaly. Complats with
ﬂurdy metal earying case_ lesds snd

et ructions.
UUH PRICE £11.60p/F & ins 002

1o +62dB. Opsrate from 2 x 1.5V
botteries. Size: 180 x 134 x 78mm.

DUR PRICE£2] .50r, P 2 1n:60p
KAMODEN HWZUE FET VO

lnpuihmpendm

0 .3‘11112 5[1%{

1000V DC. DIZ-EJ"!O
50,260/ 1

Of?juNZ 5f25f250

£24.30'#77 8 1ns s0p

S100TR MULTIMETER
TRANSISTOR TESTER

100,000apy. Minor
cale. Cverfasd

—20 10 +50dB.
0.01—C2MFD
Transistor tester meamsres Alpha, Bau
and ICC. Complats with

= . —
SWR METER Model SW“S LB4 TRANSISTOR TESTER
TMK 200 MULTIMETER KIT | TMKMODEL TWs0K MODEL 500 Handy SR meter for Tects NP or NPN
48 ra mirror 30,000 opv with tranrmitte S8 i Audio
Build yourzetfa scale, DC Mﬂoad protect. ment, with hult -in hd's'F indication, Operates
quality 20000 opv. BOK/V AC. on. Misror x. Atréngth mater. Atul on two 1.5V
multimeter and n: 0. oru /251072 E%, npedence 57 Indie- L iCopicia
2@vcmaonay, 0.5/'!"1525/}.5/5"0/ ' m ::( 'I5 A DCE,:'U" = writh i
R 571000 A Ve 01Z5/10/38/100/ oS e OUR PRICE
mavemens and Gl v 0/ £4.85 P/P & lonzup
rotery ranga 1 n{) DC current UUH PRICE £4.55 PiP &Ins60p
selector rendy 28/50uAT3; O OTTAMULTIMETER. |

——-P;_'-. o —
SINCLAIR DM2 DIGITAL
METER

MULTIM

Will measure AC and DC volts. AC
and DC current. and resistance ina
total of 20 renges. The large light
emitting diode displav will

batteriss and laads.
OUR PRICE £22 65p.F & ins60,
C15 PULSE DSCILLDSCOPE

For display of puised ;
and i wave

forms in slectronic
cirtuits, VERT,

Sensitivity ay IOOl(H.z

VAMS/mm: 0.

Prnn lnw-ud m
=3000usac. Fln running

The Instrumentiafi

combined carrying handie

Bench stand and sockets are

prov ded for the cannection of an
external powar supply.

RANGES:

DOC VOLTS: tv.10.100v.1000v.
AC VOLTS: v, 10v,100v, 1000w
DC CURRENT: 1mA 10mA,
100maA, 1000ma.

AC CURAENT: 1mA.10mA,
100m A, 1000mA

RESISTANCE: 1k.10k. 100k 1000k.

OUR PRICE £63.78°/P & ins 500

kHl Calibe &
in_nine ralw. 3108
x 360 x - 115

OUR PRII’.‘E{M 50 P/F&Ir\s

Tfmﬁ_l'ﬂi?ﬁsn_'

Fuarums AC |=ur-m
0/0.5/2.5!1 WSDI

mA/1/10A DC.
0/100mA/1/10A
AC, O/5k/!

5 M

eg/50 M
Dacibais:. —;s'm +82dH.

u8i glamp VOLT
AMMETER

For,maasuring AC voit-
e and current without

14315 MULTIMETER
Sturdy 43-range
multimeter for
currentand °
voltegeIn DC
AC circults with
freqg. #5-20kHz2
and DC r$iz-
1ance, c#paTi-

pASI00LA/

0.5:1A/1/5/25(

100-500/2600; 0C 75mV /1 VL5/5/
10/25/100250,500,1000; AC 0.5
mAZ1/5/2571 00/E00/2500: ACIV/
2,5/5/10726/100/250/E00f1000: DC

’I“‘ “'".’:,'._ carryin: gcnea[m! leads. manuai-
AR 4.30
QUR PRIGE f‘lu.GUF"P & 1ns 60p il PR":E ) pip & ins. 60p
10K 750X VOLT-ONM-

I:I’HELIAMETERD o1 KAMODEN 360 MULTIMETER
43 ranges; 0-0.3/067 T roon Mf,(,
1.5/3/6/12/10/60/150 ‘AC |‘(_!koh°‘mmll\l‘
0-—3/5/15/30/50/1207 £ mirror scale.
ggorsom zm ? apl i g

/00 2.5/10/50/750(
AR ZA. é.‘i.nm. Tooov BC_&/%
0—3/300k/3/30Mohms. 25011000V
Decibeis: —10 10 +17dB. Output: AC. Current:
o—:usn 530760/ 120/30GV. gr- | 0.01mA/0.5/5,

% DC, 2 4% AC. Senaitivity: A1D)
59560 opv D 5,000 0p AL, 4 ien 15‘6’/‘1’33'»'?#
mcu- Eulll m pratection. Size: 57 x ’E“m
OUR PRICE£12.90p/7 8 tos 50 .‘,‘2"1,.."""‘,_’53“."
+52dE6_ Battery operatrd. Site: 180 %

U4312 MULTIMETER 140x somm onlnact compi ete with,
extrematy sturdy tet fends ste.
m;‘;""‘{' OQURPRICE £18.907/P & Ins 60p
e a0 Y4317 MULTIMETER
60/160/200/800/

High secui
imm:m-m lor ﬂdd

OUR PRICE£21.50l/7 & 1os 60p
KAMODEN 72200 Mul'!ﬁestu

- [ TRANSISTORISED LCR. AL

BR/8 MEASURING BRIDGE
A Pew pOrabis

coat. Resistance:

aff 6 ranges: 0.1
ohm-11.1 megohm = 1% Induce-
ance: & ranges: 1" microhenry-111"
henries & 2% Capadcity: 6 ranges:
10pf-21110 mid * 2% Turns Ratio:
£ fanges: 1:1/1000-1211100 = 1%
Bridge Vaoitsge st 1.000cps Opera.
tad from Bevolt battery. 100 o
amp mater indxcation. Size b
5 n2 (Zid

OUR PRIEE£29 Tins sop

“High sensitiv
togtar.

0/12A AC. -20 10
+63dB, 0/2%/200K/
2 Mieg/200 Mogohms.

QUR PRICE £24._30p/p & 15 80p

IM'IMF e ] oy .
Ko l OUR PRICE£15.10p/p 10 605
Dverluad nrnen
1000V U4341 Multimeter &
LE ﬂD/ZSI:UI Tester
5/2.5/10/ 255041
LoSEn |ty
50/250m Af1 " §
0.5/1/5/10/50/250m A (USAAC. Ree, | Bonpes. 0.3/1.5/6¢
istence:  0.5/10/100/200 173/ 30/60/150/200/300V
/300K ohms. Decitls: —5 to #1008 g&’gw{ls‘:gmsw
Bustts ated. Swuzre: 210 » 115 x .
Sy S ired in Eatrying Case Eom- Careeny: 0.0810.8/
o R T o:/:rsor:n-:mA ac.
DUR PRIBEEIBBSWPmnsaon P
f OE78/8120/50/300k ohmw/2
Battery @ﬁfdll Suppliad complate
MODEL AF,105 VOM | "5"*“21'5‘ Gl ST

5£0.000 apv. Mirror
scala. Meter
pratsction.
0/:313/12/80:120/
300/600/1200v BC.
0,6730/120/

12 Amp. 010K/

1mﬂnm/1:)u
Ohms.~20to - 17dB.

UUH PHIBEE‘IJ 50P/P & tns 600

DUR PRICEE11.85pP/p &inss0p

TE-20D RF SIGNAL §

'TE2Z SINE SOUARE WAVE

AUDIO CENERATDR

200/260V
AC operation. Supplied brind new
wnar\lﬂ\d with instruction mmud

DUR PRICEiZﬁ.!U P/P i Inz80p

GENERATOR
Accucain wide rangd
sgnal generator
covering 120 kH1 $00
MHz on 6 bendsx

for colipraton. mlztov ae
Brand new with

KAMDBEN TT35
TRANSISTOR TESTER

mgtructiom
Size 140mm x 215mm x 170mm.
OUR PRICE £24.30 PiP & Iny 60p

'MODEL TE2D RF SIGNAL
GENERATOR

variable md-o%:'}::l.
Accurscy 3. K. Audm
outpyt to BV, l'?-l
105125V, z:o 240V A ‘St.rlﬂ
li 35 X 150mm

OUR PRICE £20.45P/P &in3 600

High qualiry
mstrument to
test roveras loak
currant snd OC
currst. Ampli-
fication factor of
NPN, PNP, diodes,
trensistors, SCR's
Lo uMe
clear acale meter,

300(!.0!:“{1[50}50315'060? =15db ppn:n:‘ﬂbr“

R e a i aral, ALL PRICES j"m‘",.;,:::.;;

OURPRICE£10.80 INCLUDE VAT | Sxivihande e
O ) OURPRICE £15.90  1n-s0p

ARF SUIT—FIHF SIGNAL
GENER

10V,
PP HF ‘IDOI(Hz m
. Qutput
'IV ITVAN T M

AC g
with Inatructiong and jeeds.

DUR PRICE £44. 50?1?;. mas0p

LASKY

v & service that
" makes sensel

EXPO RT Parsonal axports arranged for
overzaas visitors. Goods sp
Insured and despatched to sll parts of the
worid 3t mi
Payment by bank transter, certified chequa,
postal order or meney ordar in any Currency.

NEW GOLDRING G102 KIT

Belt-drive 2-spasd turntable in kit
form complete with pick un ll’l!'l
and haad shall.

OUR PRICE£21 Iﬁjnsn 00

g

CUSTOMER SERVICES cur

v packed,

mum cost exclusive of VAT,

Sarvices Division at Head

G ftice will answar atl your enquicies
- |uString

$2001
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UYATL

EXCLUSIVE

EUDIOTRONIC

TO LASKYS

AUDIOTRONLIC HEADPHONES
LSH20 1naivicuat

voluma controls.
Mona/sterea switch.
4F-19.00 Hz. 8 ohms.

0UR PRIBE £8.50

Ins 50p
LSH30 Individual
=nee and voluma
sentrolsAMona/
seareo switch.
34-20.000 Hz- 8 ohmy..
wﬂ PRICE £10.50 p/? &Ins30p
LS“4U Two - way
r system.

individual voluma
controls. 20-20.000 He

Bohmas.
QUR PRICE £12.95
P{P & 102 30p

AUBIOTRONIC MODEL ATMS

! movement.

= 0-3/15/150/

Rasistance: x
=100 -—1010 01563
Sopplied with battery

et lasc snd
hockln. Stze: 121 x 73x 2Bmm.
ODUR PRICE £5.40 P/P&Ins 25

MINIATURE ORGAN
MUSIC MASTER AM100
Spanning
Pearly tao
ociaves,
includigy
2emi-

S 1ones.
“This instrudnent
t give hours of cnjoyment
to alt the famity, Beaautifully
finished. The Keyboard rangs can
ba adjusted to ba in tune with any
insteument. Operates from
internal 9V battery. Fiteed with
gnjoff awitch, vibrato gwitch.
earphone secket and dxternal

5V D.C, sockat.

-Siva 229mm X 127mm % 64mm

DUR PRICE£S.35 #/P &ns 50m

SINCLAIR Prn|=ct BD Modules
240 Power Amp. PR fe 157
280 Power Amp. ES!SFIP&\IL 16
Sterea 80 Pre-Amp 1110 KF S . Ve
Active Filter Unit ACPP A TSe
FA Tuner
Stereo Oecodor
PZ5 Power Supply £4.65 P & a1y
PZ6 Power Supply LB.40P/P & ias. 205
P28 Powar Supply £7.908/ & Las. 305
Transformac for PZRES.10 PP & tes. Mo

SINCLAIR

PROJECT

805

Now avsiiable

atapecisl low

LASKYS prices
thefamous

project BOS no- _i
salder smplifier kit. Included arg

allnacossary wir ush-on

ADC2Z
24-hour (58
clock radle,

|0TRORIC ACD 7700
2 Deck with Daiby.
VL meters, program counter.

um. and task.

nd with the Doiby
etion Systemin, a
hegemt to noise ratio of 57d8.

PRICE£79.95 RIP.E '™

covaring MW]FM waves
bands. 60 sleep timor.

timer. Choice of Gray or White

cabinat.
OUR PRICE £17.50 v c4 00

AUDLOTRONIC AHAT01
Stereo Headphone Amplifier

All siticon,

inpun with
twin sterso hesdphone outputs and
s-u:mt wolume controls for sech

Operstas from 9V bartery.
INPU'I'S EnV end 100mY.
QUTPUT: 50mV par channsl.

OUR PRICEE10.65P/P & 1ns 300

ELECTRONIC CALCULATURS

Wgcatry 2 lrémandous range of
both peckat and desk calculators
by Sinclair, Hanimex, Texarn.
Hewietr. Packsrd. Novus, Casie,
Unitrex, Litronix, atc_ete,

Qwing to the demand it s not

8 10 include thanm in this
adueriisement, 3o send for our
l#text price list ar ¢all into any
branch,

poxzi

. PBO pre-amp. two 240
power boards Qiving 32w rms, P25
power supply. and 8
camprehenyive manual.

List Price £459.83

DURPRICEE17.50 R

FANTAVOX FMT1 STEREO

Faf TUNER

9v Battery operatad FM Sterpa
Tuner with A.F.C. FM33-108 MHz.
Seven section telescopic aerial.
Edgewise Tuning and volume
controls. Size only 151 xE§x1 CEmirr.
Socket for external power supphy.
Simpls connsctions,

/e & Ins.
_DURPRICEL12.40 B{7% I

INTHEU K

AUDIOTRONIC Modet ATM1

ez AL a0 DG,
5C current 0-1mAJ
Resateace:

[
SUR PRICE £3.66 p/P & Inz 250

AUDIOTRONIC

LOW NOISE CASSETTES
MODEL &

DG wes e e
(] £2.81 £5.34 £7 67
€120 £358 £6.80  £9.82
AUDIDTRONIC HIGH ENERGY
LOW NOISE CASSETTES
MODEL 5 10 1B
CEOLN  £3539 £8.80 £9.64
C30LN  £513 £9.72 £03.77
C120LN £6.15 £11.66 £18.52

©/p & Ina. 15p per order

your nearest store

ZENTRAL LONDON
21 Qatord Streel, Wi

o
493 8641

T tentom Couﬂ Rawi 6372232 BONGS

= Tonenham Court Rd W1
i -hTonenhamC! ®d Wl 6]60345
=7 Sotteoham C1 Rd Wi 5800670

3 . 3378704 QXFORDIE Wesigate Centre 722870
H . 7239789 READING

% ?&T&ﬁ%ﬁ%,’fz 7236215 6Fnars Walk Friar Street 0734 595459

S Road, W2 7213270 RICHMOMD 32 Hil Street 948 144)

¥ eRoat W2, 2620381 ROMFORD 56 South Street 20218

= (6 Rosd, W2 7234104 BUDER S

—=FPleat Street, ECA 355% ggg Lhnﬁ&g::swecmu Gooaing

mrw iy 2057206 Churchil West 612243
Zopor 1-236 3503 TUNBRIDGE WELLS

; R ¢ 53/57 Camden Road 23242

M2 0 Penn Sireel 20421 WOLVERHAMP TON

=rTon 30 wu'trun Way 23384

a6, Bazit Centie 681 3077 CHATHAM, DARTFOAD, SWINDON  Opming 5600

MRESTON 32 40Eden St 546 1271
SSXCYSTER £5 Markel Pl 537678

Everuday Electronics, December 1875

SPECIAL OFFER!

WALKIE TALKIES
SKYFON NVT
Supariow cost
trangmitrar/
receivors. 100MW

= “‘u 9
e k% :

control. 7 transistors.
Talescopicrod
antenna.

QUR PRICE £43.60
pcr PAIRP;P & Ing 50D
NOTLICENSABLE

Hit.,‘

L.

g

ELIZABETHAN B/LZ-1

8-Track Sterco Player. Hame

8-Track player with automatic and

manusl progremnie changs and
I

‘L\'w 212°D x 23 'h_List Price
28.90.
oun PRICE£14.90 f25e '™

ALL PRICES
INCLUDE VAT

SENN-SOUND 4-CHANNEL
ADAPTOR
Simplo couple this unit 16 your
existing s1erec amplificr snd adtd s
patr of apaakers. and enjoy the
realidm of the concert hall.

OUR PRICE£4.95 g;"’,'; o

SINCLAIR 4000 AMPLIFIER
AND FM TUNER

Shimline eleganceand graat
pecfarmance from SINCLAIR ~thel
4000 amplifier gives 17W AMS per
channel {both driven)into 8ohmas
phonas jack, sctive switchable
scratch filtar, low noise and
diatortion, and much morse.

List Price £74 95 /P & Ink.

OURPRICE£33.95 €c6s

A perfect mateh for 1he 4000
emplifier 12 1he 4000 FM tuncr,
which bossts a capture ratic of
3d8. sensitivity of 3uV for 30dE
quieting. nelechea:nn.“l:
List Prico £82.43

OURPRICEEZ0 95 Bver

BELTEK C5260 CAR ANM/FM
RADID & 8-TRACK
CARTRIDGEPLAYER

12v Neg. earth. b3z tonc and
balancecontrols, cartridge

o -
head cieaning, and comes complets
with Installation kit. SUPPressors,
andinstructions. {No cartridge
included).

OURPRIGE£22.50 (P8 '™

BROCHUR
ABSOLUTELY FREE and avaiiable
from any branch of LASKYS ar by
poxst (completecoupon below).
Qur brechureinciudes acomplete
pricelist. listef components,
Coalculators, Tapes. Cassatre
Decks. Tuners. Amgplifiers.
Talevisions, Record Decis.
Elactronic Kits. Video, and 2 host

cvery hi-lior electronles
enthusiast.

COAING SOONI DONT MISS
QUR BUMPER 48-PAGE
NOVEMBER/DECEMBER
GHRISTMAS CATALOGUE,
STUFFED WITH GREAT

BARGAINS AND GIFTIDEAS |

LEWSHAM

29 Rivergale, Lewisham Centre Opoaing Ssod
35793
48987

MPTON
78 Abunglon Street
NOTTINGHA)
57 Lowes Parhamenl St

All prices correcta130/9/75  but subject
to change without notice . & 0.E.

TO LASKYS CUSTOMER SERVICES DIVISION (Dept EE 12)
Apdiotronic House, The Hyde, London NW3 64J. Tel: 01-200 1321

i Please send me the following items

2%
+%o,
*“o

i

TOTAL
* [PURCHASE PRICE

tinc P{PSins. I

Please send me your Free 32-page Hi-Fi cavalogue prize fist O

I enclose cheque £) posta peder {J meney order £




( Sparkriie

“Sparite’” was voued Be31 of 8 systems 1ect9d by Popular Motoring Maganne

To ELECTRONICS DESIGN ASSOCIATES DEPT EEI2
82 Bath Street. Waisall. WSi 3DE.
Phone 33652.

From Name

Sparkrite Mk 2 DIY Ass_kits @ £10-93

Sparkrite Mk 2 Ready Built Negative
.earth @ £13-86

Sparkrite Mk 2 Rexdy Built Positive
zarth @ £13:86

{lanition changeover switches @ £2:79
111’}!. Limit systems in the above units
@ £2-42

| enclese cheque/P.0.s for £.
Cheque No. ...

mk2

Sparkrite MK2 |s a high performance, high quality,
capacitive dischargs elecirgnic Ignition system.
Because of the superb design of the Sparkrite
circuit it of the
contact breaker. There it no misfire because
contact breaker bounce Is eliminated electronic-
ally by a pulse suppression clrcuit which prevents
the unit flring if the polnts bounce open at hl.gh
R.P.M. Contact breaker burn is

The tried, tested, proven, reliable, complete, n,lgé

professional, capacitive dlscharge,

Electionic Ignition Kit

top quality 5 year guaranteed transformer and
camponents, cables, coil connectors. printed
circuit board, nuts. bolts, sllicon grease, full
Instructions to make the kit negative or positive
earth, and 10 page Installatlan instructions.
PTIONAL EXTRAS

Electronic R.P.M. Hmitatlon. This can be
Includld in the unit to prevent over revving. an

reducing the current to about 1/30th of the norm. I!
will perform egually well with new, old. or even

badly pitied pointa ang is not dependent upon the:

dwell time of the cantact breakers for

te most hire fiims, high
performance drlvers etc,
Elactrome,'conventlunll lﬂnlﬂon switch. Glves
instant e i:ofm ignition to
1 ianith o

the system. Sparkrlte incorporates a short cm:mt
Dro!ecled inverter which i

v
sons, statle timing etc., lnd wlll algo swilch the
o

cnmpletely as a security devlce.

of SC |m:k on and theref liminates the
il g the transistors or the SCR.
(Many capaclhvo discharge ignitions are not
completely taclproof in this respect.)
Sparkrite can therefore give you: up o 20%{ better
fual consumption. Instant all weather starting,
eleaner plugs—they tast up !o 5 limes langer with-
out {erster higher top
weeds. tonger coil and hattery life, effi

Includ ting bracket
and Instructicns 'Gables exgluded.
PRIC

D.L.Y. assembly kit £10-93 incl. V.A.T. post and
packing. Ready bullt unit £13-88 incl. V.A_T. post
and packing. (Both to fit all vehicles with coil/
distsibutor Ignition up to 8 eylinders.)

Switch for Instant changeover from ' Sparkrite'*

fuel
burning and Iess air oo!lullon. smoolhar running.
cnnﬁnunl peak performa
THE

KIT COMFRISES EVERYTHING NEEDED .

£2-79 Incl.
V.A.T. posl and packing. R.P.M. limiting conhol
£2-42 inel. V.A.T. post and packing. (Fliled

euse an ready bullf umt, dashboard mounting nn

=y

Ready drllled preased steel case coated In mait

kit.)
{5end SAE ll rochure only recuir black epoxy resin, ready drilled base and heatsink, CALLERS WELCOME

W
DIGE

SPIN

OFF ON

BRITISH PATENT MADE IN ENGLAND

DIGITAL READ OUT DICE KIT
% East to Build—Only 2 1.C.'s
% Bright Minitron Readout
+ Runs from PP3 (inciuded)
+ Small, only 3" x 2" x 1°

a RADIO-AMATEUR !

learn how to become a radio-amateur
o~ in contact with the whole world. We give

5 skilled preparation for the G.P.O. licence
i h---------------—-

Sl BTk S I #re@ !  cochure, without obligation to: I

Two Kits for £11-00 post free. i I

Parts List & Instructions 50p, refunded if kit bought. I BRITISH NATIONAL RADIO & ELEGTRONICS l
Send now to SCHOOL pept EEC 125 P.O. Box 156, JERSEY i
LRS ELECTRONIC SUPPLIES ] NAME el 0 < "‘l

3, CLIVESWAY, HINCKLEY, LEICS. J ADORESS : - I

MAIL ORDER ONLY e e BLOCK CARS please
----------—_-----—-‘

wﬂn‘:b—’ < =
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Videomasler
urge allgood eleclironics
enthusiasls lo play the game

The best tHing about the Videomaster
Home T.V. Game Mk. Il isthat the sheer
pleasure of building it isimmediately followed
by the excitement of playing three fascinating
games.

Thefamous Videomasteris now
available for you to make. It plugs into any
standard UHF 625 line TV set, and it shouldn’t
take you longer than a few hours to build.

POST TODAY TO:

indetail . . . The Videomaster Mk.lll has eleven
integrated circuits . . . four transistors . ..
elevendiodes . . . iseasytobuild . . - withno
alignment necessary because with ready-built
and tested transistorized UHF modulator, is

complete withail parts . . . including fully

drilled and prepared p.c.b. . . . handsome plastic
box ... controlleads . . . complete step by step
assembly instructions . . . Runsona PP7 9 volt

battery . . . and has logic and analogue “state
of the art” circuitry all with National Semiconductors
CMOS devices . . . with full specification.

The cost? Oniy £i 9.95 (+VAT)

Vudeomos'rcr Ltd

119/120Chancery Lane, London WG2A1QU

Please send me

| enclose my cheque/meneyorderfor. ... ...
Tick if VHF Modulator required ] -£lextra

NAME

ADDRESS

ALLOW 14 DAYS FORDELIVERY

Bveryday Electronics, December 1975

(insert no) Videomaster Mk. i kits at £21.55 ea. inc. VAT. P &P

w

EE 1
Reg. No. 1115532
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l ‘COMPONENTS

INSTRUMENT CASES

CARBON RESISTOR PAXS

These Paks contaia a range of cubon
ted info the

E1 50 Mized

E2 050 Mized 1K ohms-8-2K oh:
1/8th W 480
B3 50 Mixed 10K ohms-82K chms
1/8th W. 080
R4 50 Mixed 100K chms~B20K ohma
1j6th W. 060
RS 30 Mized !OOOhm:‘—_S'.’OOhm-
RE6

%0 Mized 1K ohmas 2K ohms
W, ]
R7 30 DMixed 0K obms-52K t!lh!!!lor.‘o
W
B3 30 Mlxed I1IMEK ohml-ﬁﬂox ohms
T W. ¢80

THFSE ARE VUNEEPEATABLE FPRICES

LOW COST CAPACITORS

500 OF 50V Elect 0-08 each

01 u¥ 400V 0-03 each

REPANCO CHOKES & COILS

RF Chokes CHI  2-5mH 0-27
CH3  7-0mH 02
CHE 1-3mH 0-28
CH2  3OmHE 028
CH:  10mH 031

COIL8 DRX1 Crystal set 029 DRR2 D‘Illl
Tange

CARBON POTENTIOMETERS

Log and Lin
47K, 10E, 20K, 47K, 100K, 220K, 470K,
1M, 2M.

VC 1 Single Leas Switch 014
VC 2 8ingle DP. 8witch 0-28
¥C 3 Tandem Less 8witch 043
VC 4 1K Less Switch 024
¥C3 100K ieg anti-Log 043

HORIZONTAL CARBdN PRESETS
0-1 Watt

100, 220, 470, 1K, 29K, 7K, lOK. 29K,
47K, 100K, 220K, £0K, 1M, 23, 7M.

REPANCO TRANSFORMERS

240V. Primary. Secondary voltages arailable
from selected tapploga 4V, 7V, 8Y, 10V, 40V,
50V and 25V-0-25V

(In 2 sections, Mack Vinyl covered top and
Height Price
v

Vi x i x *&1-25
2 x 67 x 3";*!1-!2
X x a4 x 1" 092
B\N 9" X 547 * 24 £1-39
| LUMINIUM BOXES %
No. Loogth  Width Helght Pri
BAl 3" x ‘J!" x 1 % 0-43
Bag 47 x 4 x 13" %045
BA3 47 X 21 E 13”7 X 0-45
BAd 5" x 4 x ;!" s 054
o R Ry s e i2 | T X X045
T 6 T o0 a0 e P 1”7 %089
BAT 7 X 57 x 24" %079
ﬁ" 8% x 6" x
LU

(Each wmnlem wmn " dup ud : <crews)
PLEASE ADD 20p POSTAGE AND PACEENG
FOR. EACHE BOX.

e = S

COMPONENT PAKS

Pak
No. Quy- Description Price
€1 200 Reslstors mixed waloes APDIOX.
count by weight 0-80
C2 160 Capacltors mized values spprox.
count by weight O
c3 S0 thuar. Resistors mized
val 060
75 usm width Reaistors mized
prefecred valnes
Pleces asported Ferrlie Rods  0- co
‘Tuning Gangs, MW/LW VHF 0-80
Pak Wire 50 metres sssorted
colours % 0-80
10 Reed Bwitches 080
C3 3 Micro Switchea 0-80
€10 15 Assorted Pots & Pre-Sets 0-80
Cll 5 Jack Bockets 3 X 3-0m, 2 X

932 8

standard Switch Type 260
Cl12 30 Taper Condensers preferred types
mized valyes 0-80

C13 20 Electrolytica Tracs, types 080
Cl4 1 Pack assorted Handware—Nuis/
Bolts, Grommeta, etc. *0

C15 0§ Maits Blide Switches. 2 Amp ¢80

C16 20 Assorted Tag Stripa & Panels 0-80

Assorted Contral Knobs 0-80

‘Wave Chaoge Switches 0-680

C19 2 Reluys 6-24V Operating 080
C20 fiheets Copper Laminate SPPIOE.

200 sq. Ins. *0-60

Please add 20p post and packing co all

P&P
MT30/} & £1-79 0-45p
MT50{1 1 20-24 0-480 617 10
4T50/2 2 £508 0:80p cié O R
I:OIL FORMERS & CORES
NORMAN " Cores & Formets ©-07p
§* Cores & Formers 0 06
SWITCHES
DE/DT Tosxle U-48p SP/BT Togsle 022y
FUSES

13* and 20mm. 100mA. 200mA. 250mA,
S00mA, 1A, 1-54, 2A QUICK BELOW
0-05p each

Anti-serge 20mm only 0-08p wach

YEROBOARDS

VEI containing approx. 50 sy. ins. various
mizes all 0:1 matrix

VB2 containing approz. 5¢ sq. ina. varicua

_sizes all 015 matrix +*0-80p

'DECOM-DALG I3PC Marker

E&qh resistant printed circult marker pen.
Foll instructions supplied with each pen

*09%p
BR?ERY HOLDERS
‘Takes G H.P. 7a completse with {erminal
<iip and lead %*0-31p each
CABLES
CAELES Per Moirs
CP 1 Singlc Iapped rcToxb *0-08
CP 2 Twia Common Screen %011
CP 3§ Stereo 8creened *0-12
CP 4 Four Core Common Screen %021
CP 5 Four Core lndivldually screened
%*028
<P € Microphone Fully Bralded Cable
*0-11
CP 7 Three Core Malns Cable + 011
CP 8 Twin Oval Mains Cable +40-08
CP 9 8peaker Cable *0-08
P10 Low Loms Co-Axial *014
8

packs, plus a further 10p on
puk noa. 01, ©2. C18 & C20.

AVDEL BOND | X

SOLVE THOSE STICKY
PROBLEMS!

Witk 4‘;@

CYANOCRYLATE C2 ADHESIVE

The wonder bond which werks In
asconds—bond pleatic,cubber, transistau.

ANTEX EQUIPMENT

SOLDERING IRONS

X25. 2§ watt dA2-45
Model G. 18 watt #2270
CCN 240. 18 watt Y i2-90
BK2. Boldering Kit % £5-90
BITS AND ELEMENTS
Bit No.
102 for model CN240 3!3"" *42p
104 for model CX240 3/16% + 42D
1100 for model CCN240 /327 *42p
110X for model OCVMO 3‘!8” +42p
1102for modelCCN240 *42p
1020 for model G240 3[‘!‘2" % 42p
1021 for mode! G240 187 42D
1022 for medel G240 3{157 *42p
50 for model X25 3/38” T
51 for model X25 1/8” Frddp
82 for model X2 3167 s iy
x - 3 e ——
ELEMENTS
Motel ECN 240 *21-10
Modcl EG 240 *2£1-35
Model ECCN 240 *£1-55
Model EX 25 w2120
BOLDERING IRON STAND
&T3 Suitable for all models *dl10
Autex hest shunt Ylop
L)
PLUGS Price
P31 DIN.2 Pln (Speaker) 910
P3 2 D.LK. 3P 011
P83 3 DIN.4 Pin - 0-14
P83 4 D.LN.5 Pl 180° 015
P8 5 D.N.3 Pin 240°
Y8 6 DIN.SP 018
P3 7 DIX.7Pa 17
F8 3 Jack 2-5mm Bereened 27
P8 9 Jack 3-3mm Plastic o011
P10 Jack 3-5mm 017
FS 11 Jack ¥ Plastic 0-14
P8 12 Jack §” Screened 0-20
PS 13 Jack Stereo Boreened 0-38
F8 14 Phono 009
F8 156 Car & 014
P8 16 Co-Axial D:ILi
INLINE SOCKETS
P8 21 D.LN. 2 Pin (Spesker) 013
FE22 DIN.3Pin (23]
P8 23 D.LN. 5 Pin 180° 019
P8 24 D.LN. S Pin 240° 019
P8 25 Jack 2-5mm Plastle 015
P8 26 Jack 3-5mm Piastic 015
P8 27 Jack 2" Plastic 028
PR 28 Jack §7 Screened 0-32
P8 29 Jack Blcreo Plastic 0-28
P8 30 Jack Bterec Screene:! 0-35
P8 31 Phano Bereened 017
P8 32 Car Aerial 0-£0
P8 33 Co-Axinl 0-20
e
SOCKETS
P8 35 D.LN. 2 Pin (Speaker) 0-07
PR 35 D.IN. 3 Fin 0-0%
P8 37 D.I.N. B Pin 180° 0-09
PS 33 D.IN. 5 Pin 240° 0-20
P8 39 Jack 2-imnm Bwitched o1l
P8 40 Jack 3Smin Bwitched 011
P8 41 Jack §” Bwlitched ‘018
P8 42 Jack Btereo Bwitched 028
P8 43 Phono 8Single 00?7
P8 44 Phopo Dounble 909
PB 486 Co-Axial Burface o0
PB 47 Co-Axial Flush a2

*

components permanently,

OUR PRICE ONLY 60p

[ P.C.B. KITS & PENS

PROFESSIONAL D.LY. PRINTED
CIRCUIT KIT £7.80

l'm SEMICONDUCTORS

AUDIO LEADS

§221 5 pin DIN plug to 4 phono plugs

length 1-6m Fig
8222 & pin DIN plug to 5 pin DIN socket
length 1-5m

$937 5§ pin DIN plug to § pin DIN plug
mirror image length 1-5m 41-20
8238 2 pin D!.‘i plug to 2 pin DEN socket
leogth 5 3p
82658 5 pio DD- plug to 3 pin DIN plug
1& 4and 3 &5 length I'5m £1-00
3270 2 pin DT\ Plus to 2 pln DIN socket
length 1 80p

8271 b pin DII\ pleg to 2 phonc plups
conpected to pinz 3 & 5 length 1151:

D

8275 B pim DIN plug to 2 phono sackets
mnmcudluplmstalmm.km

8318 & pin DIN socket to 2 phono Phl'l

connected t0 pin 3 & 5 leogth ":!;gn

P

8404 Cofled rtereo hadphoma extension

cord pxtends to 40

8217 3 pin DIN plug lo 3 pin DIN pluz

length _I-6m 80p

8219 5 pin DIN plug to & pin DIN p;gg
les -Sm

BAT4 35mm Jack to 3-mm Jack length

16 &8

BSOD 5 pln DIN plug to 3-3mm Jack
cﬂnnec&tdwvmsalllenglhlﬁm

8760 & pin DIN plug to 36 ju:k connected
to pins 1 & 4 length 1 il
——

CROSSOVER NETWORK

B4007 liP Impe\:hnce 8 ohms. Insertion
(2-way) Losa 3dB. Cromsaver Frequencs
3 KHz. BIC 1218

H/PHONE JUNC. BOX
H1012 Ensbles chsnge-over from lond-
(3-wsy- spcaker to hesdphope listentng.

#terec) Also has a centre position for for both
! onputa. PRICE £1-73

ALL PRICES E
PLEASE ADD VAT
ITEMS EXCEPT

GIRO NUMBER
388-7006

Postage & Packing
Add extra-for airmail.

HANDBOOKS

TRANSISTOR DATA EOOK
DTF 1w Pngu pncked wnh lnlarmat!vn

mdudm; ouuinn- Price 3 £2 -98 each

TRANSISTOR EQUIVALENT BOOK
BPE 75 256 Pages of croes references mad
equivalents for European, American and
Japanese Tranatators. This is the most
comprehensive equivalents book on tha
market today sud has an Introduction in
13 languages. Price 4 £2-68 sach
DIODE EQUIVALENT BOOK

DE 74 144 Pages of cross refereoces and
oqniv&knh for European, American znd
Diodes, Zcnery, Thyristors,

- o for 2g m phm’ Containing o sheets of 87 x 4~ single sided
— 5 = - lu'pply nt etchant
o5 pow:r. exc g d
ACCES§QRIES * weczers, etch reat 'm pen. Blgh
quality pump with spares, cu
BIB HI-FI Dot ettt spare. blades. 0 metal raler.
nd..f_ pios tull easy to follow lostructions.
3 turn Space contalner of etchant for above % #0p
? ;?;e"hﬁg clen:;::'; cleaning kit *ah PCR Pens 2x Quulity marker peoa specifi-
P HI-Fl cleaner 30: cally designed for drawing fine iine etch
9 Wire stripper/Cutter Fodp resistant circmits on copper laminate. Com-
31 Cassette head cleaner %58p | Plete with full instractiony. %#1.53 per pair
32 Tape editing kit * 1164
ms:ylu bala;ll:cc *;13:294 e S
364 Record stylus cl kit ?
e Ll el S22 | |[LOW NOISE CASSETTES
43 Record care kit g *ﬂ* g&
45 Auto changer groove cleaner D
48 Bplrit leval 88p | C%0 %385
B& Hi-Fi sterco hinta & tipr %38p | Cvo * i
40 Chrome finish as above »Al-72 Cc120 + 58D

Triscs, Dl.wu and L.E.D.’s.
Price # £1-98 cach

THE WORLDS BROADCASTING
STATION.
WBS 75 An np to the minute guide for those
Interested In DX-ing. Contains the
world'a broadcasters cn 3W, M’W ;nd LW,
as well as Buropean FM{EV stal

Price % 3 56 cach

TTL DATA BOOK

DIC 75 Now complete Dats book of 74
eeries TTL (7400-74132). Cov 1% wmain
manufacturers ih the U.B.A, snd Europe,
this book gives full data as wzll ns equiva~
tents. Price & £3-74 each
A tull renge of techakal boon arailable
oD Teguest.
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AL 60

S0w. PEAK (25w. R.M.S.)
® Max Heat Sink temp 90°C, @ Frequency Response 20Hz to 100K Hz.

PO BOX 6 WARE HERTS

VISIT OUR COMPONENT SHOP
18, BALDOCK STREET, WARE, HERTS
Open Mon-Sat, 9-5.30 p.m.

Late night shopping MI 7 p.m. Fri.

— —

ONLY £3-95

® Distortion better than 0-1 at

1KHz. @ Supply voltage 15-50 volts. @ Thermal Feedback. @ Latest Design Improvemsnts. @ Load—
3,4,50r16 ohms, @ Signal to nolse ratio 80dB. ® Overall slze £3mm x 105mm x 13mm.

Especially designed to a strict specification. Only the flnest components have been used and the latest
solid state circultry incorporated In this powerful little ampiifier which should satlsfy the most critical

A.F. enthuslast.

—

| —

STABILISED POWER MODULE SPM30

SPM80 is especially designed to power 2 of the ALEO £

Amplifiers, up to 15 watt {r.m.s.) per channel

simultaneously, Thls module embodles the latest components and circuit iechnigues incorporating complete.
short clrcuit protection. With the addition of the Mains Transformer BMTS0, the unit will provide outputs
of up to 1-5 amps at 35 volts. Size: 63mm x 105mm x 30mm,
These unlts enable you to bulld Aucio Systems of the highest quality at a hitherto unobtainable price. Also
Ideal for many other applications Including:—Disco Systems. Public Address Intercom Units, etc. Handbook

available 10p.
TRANSFORMER BMT20 £2-80

PRICE £3-00

f STEREO PRE-AMPLIFIER TYPE PA100

Built to a specification and NOT a price, and yet stili the greatest value of the market, the PA100
stereo pre-amplifier has been concelved from the latest circuit techniques. Designed for use with

the AL50 power amplifier system, this quallty made unit incorporates no less than eight silicon planar
transistors, two of these are specially selected low nolse NPN devices for use In the input stages.

MK $¢ AUDIO KIT

Comprialng: 2 X ALE), L x BPMS80, 1 x BTM80, 1 x PAlDG, 1 tront plnel
1 kit of paris to lnclude on-ofl switch, neon Ind , Ftereo

TEAK 80 AUDIO KIT

mockets plus instroction bookleta.
COMPLETE PRICE: £27-35 plus 45p posisge

sppropriate sccketa, eic.

Three switched stereo inputs, and rumble and scratch filters are features of the PA100 which also has a
STEREO/MONO switch, volume, balance and continuously variable bass and treble controls.

PRICE £12:20

Comprisdng: Teak venssred uhlnzl. size 183" x 11§” » 3]~ othrer parts include
chasais, and front panel brucket, pins hack panel and

KIT PRICE: £9-28 plus 45p postage

LUDE VAT
\T 25% TO ALL
«ADD 8¢9
‘NO VAT

Sp* overseas
“aimum order T5p

s '“

| ST EREO 30 COMPLETE AUDIO CHASSIJ

aod packing.

‘The Stereo 30 comprises & plete atareo p
only the addition of s tranaformer or om-*lnd will produec a high quality andio unit suitable for use
with a wlde range of inputs, Le. high quality ceramic Dickup, stereo tuner, stereo tupe deck. ete.

S[imple 1o install, eapable of producing really first ciass resuits, this unit is mupplied with full instroctions, biack front
panet, knobs, maing switch, fuse and fuse bolder and universal
plnth, cabineta of your own construction or the cablnet availsblc.
Ideal for the beginner or sdvanced constructor who requires Ei-Fl performance with u minlmum of installation diticulty
Can be installed in 30 mina) PRICE: £15-75 plus 45p postage and packing. TRANSFOBRMER: §245 plus 43p posage
TEAK CABE: £3 85 plus 45p postage and packing.

7 + 7 WATIS RMS.

. power

braciet,

sud power supply. This with

Bl

it to be instalicl In & record

l M.P.A. 30

Esjoy the quality of a magnetic
cartridge with  your existing

seramic equipment using the new

&Pak M.P.A.30 which is a high
geality pre-amplifiler enabling
wapnetic cartridges to be used
abere facllitles existfor the vse of
=pramic cartridges only.

Ssad In the construction are 4
3= hnoise, high gain, sllicon
yansistors. It is provided with a

" g=2ndard DIN input socket for

e2se of connection.
Sopplied with full, easy to follow

=

|aL 10/AL zo)Aﬁoﬂ

-

=structions. PRICE £2-65

Everyday Electronics,

December 1975

The ALID, AL:20 and AL30 units are almilar fn their appearance and in their genersl ification. H . caretal af the plaitle poawe T
devices has resulted in a range of output powers from 3 to 10 watts R.M.8.
The versatility of their deslgn makes them Ideal for use I0 record players, tape rders, siereo ificrs agd tte nol eurtiridge tupe players
In the car sud at home, AL10 £2:80, AL20 £2-85, AL30 £2.88.
e = e —— ';"‘ S
STORAGE/CARRYCASES | X CARTRIDGES DYNAMIC memons
RECORD CASES Acos TYPE B1223. 200 ohms Im-
7 In E.P. 18 4th in x 7 in x BIn | GPSI-18C 200mY at 1-Zomsfmer st | pedance. Complete with stand.
(50 records) *£2.48 | GPs3-1  280mV at lcmfsec a-4¢ | onfoff switch and 2-5mm and
12 in L.P. 132in x 7} in x 12} In | GFS8-1  100mV at lem/eer ©n | 3-5mm plugs. Sultable for cass-
(50 records) £3-30 s ette tape recorders. PRICE £1-87
CASSETTE CASES J-2005 Crystal/Hi Ontput #7p T
Holds 15. 10in x 3%in x 5In. Lock | J-2010C  Cepital/Hj Ontput Comv-tlzen J UST 0 UTI
and handle, *£1-50 g
sanes st owpw @2 | STEREQ FM TUNER
8-TRACK CARTRIDGE J-2105  Ceramic/Med. Output 2181
CASES J2203  Meguetic SmViscm/sec. WRITE NOW FOR FULL DETAILS
| 14, n n. k Including stylas £4-73 3
:':dd:andhﬂm - 90 LH £Lzog° J-22038  Replacement stylue for abcruss GUARANTEED
22 £
Holds 24, 13§in x 8In x 5In LOCKk | ATz Autio-techaics magnetie ot isfactiomoriyool
y refunded
and handle *£3-20 cartridge 4mV/Scmfsec €306

i
()

o
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Now...the most exciting Sinclair kit ever

The Black Watch kit

At £1795,it’s

« practical—easily built by
anyonein an evening's
straightforward assembly.

&> The Black Watch by Sinclair is uniqu ..

e

== Controlled by aquartzcrystal...
powered by two hearing aid

" & batteries...using brightred LEDs to
«complete —rightdownto , show hours and minutes and
strap and batteries. et minutes and seconds...it’s also

P styled in the cool prestige Sinclair

fashion: no knobs, no buttons,
no flash.

The Black Watch kitis unique,
too. It’s rational -Sinclair have
reduced the separate

- components to just four.

it's simple—anybody who can
+ 7/ use a soldering iron can

7 assemble a Black Watch without
7 difficulty. From opening the kit to
¥ wearing the watchis a couple of
hours’ work.

+ guaranteed. A correctly-
assembled watch s
guaranteedforayearit
works as soon as you put the
batteries in. On a built watch
we guarantee an accuracy
within a second a day-but L
building it yourself you may be %
able to adjust the trimmer to
achieve an accuracy withina
second a week.

The special features of The Black Watch

Smooth, chunky, matt-black case, Large, bright, red display—easily read Runs on two hearing-aid batteries
with biack strap. (Black stainless- atnight. (supplied). Change your batteries
steel braceletavailable as extra- Touch-and-see case— yourself-no expensive jewellers

see order form.} no unprofessional buttons. service.

e e NS, . "C R —
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| The Black Watch-using the unique o
' Sinclair-designed state-of-the-artiC. Complete kit

.\ Thechip... ...and how it works
! The heartofthe Black Watchis a Acrystai~controlied reference is used
unigue IC designed by Sinclair and to drive achain of 15 binary dividers B [ ]

¢ custom-builtfor them using which reduce the frequency from - =
state-of-the-arttechnology—~ 32,768 Hzto1Hz. This accurate The kit contains
' integrated injection logic. signal is then counted into units of 1. printed circuit board
seconds, minutes, and hours, and on - unigue Sinclair-designed iC

* This chip of silicon measures only

3mm x 3mm and contains over requestthe stored informationis . encapsulated quartz crystal

e e, processed by the decoders and - trimmer
¢ 2600 transistors.The circuitincludes display drivers to feed the four ARSI
a)reference oscillator 7-segmentLED displays. WHen the LED display
b) divider chain display is notin operation, special Sina et Tt
c) decoder circuits power-saving circuits on the chip DallcE St :
d) display inhibit circuits reduce current consumption to only Realen

2} display driving circuits.

The chipis totally designed and
¢ manufactured in the UK, and is
| the first design to incorporate
| allcireuitry for a digital -
|' watchon asingle chip.

afew microamps. . batteries
. battery-clip
LED display . black strap (black stainless-
steel bracelet optional extra-—
see order form)
1. fullinstructions for building
and use.

Allyou provide is a fine soldering
iron and a pair of cutters. If you've
any queries or problems in building,
ring or write to the Sinclair service
department for help.

Trimmer
Quartz crystal

2000-transistor siliconintegrated circuit

Take advantage of this no-risks, I
“money-back offer today! To: Sinclair Radionics Ltd, FREEPOST, St ives, Huntingdon, Cambs., PE174BR.
{¥he Sinclair Bfack Watch is fully I
jguaranteed. Return your kit within
{{0daysand we'lirefund your money I Please send me Total £
withoutquestion. All parts are tested
1and checked before despatch— I
iend correctly-assembled watches
\&se guaranteed for one year. I
'Simply fillin the FREEPOST order
!orrn and postit-today!

Price inkit form: £17.95 (inc. black
strap, VAT, p&p).

.- (qty) Sinclair Black Watch *lenclose cheque fOr &, ... .
kit(s) at £17.95 (inc. bfack made out to Sinclair Radionics Ltd
strap, VAT, p&p). ceivimnennee @NA CrOSSE.

........ (aty) black stainless-steel * Please debit my *Barclaycard/Access/
bracelet(s) at £2.00 “American Express account number
(inc. VAT, p&p}).

¥ I Names—S e s o 1 g T T T A

] i [ ] - — —
BEERr e R
clair Radionics Ltd,
ndon Road, St Ives, : B IR CTRUNI, S e
ntingdon, Cambs., PE17 4HJ. EE
:Stlves (0480) 64646. ———— — == EEr|
. RD: 699483 England. VAT Reg. no: 213817088, I Please print. FREEPOST-no stamp required. *Delete as required
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TO AID THE PARTY

Time fies. Indeed, it seems but yesterday we
were anticipating the coming of autumn and the
delights that come inr its train, not least the
opening of the new constructing season. Now
we are a mere four weeks from Christmas. That
means time we ‘got down to some serious think-
ing about projects for use during the festive
season.

So right here and now we present for our
readers’ edification, amusement and pleasure—
a novel flasher for decorative lights and an elec-
tronic version of that traditional game heads or
tails. Both are quite easy to build and will help
create the party atmosphere in the home.

And incidentally, what finer opportunity to
show off one’s own skill as a constructor than
that once-a-year occasion when family relatives
and friends are suddenly brought together? It
may make them sit up and view you in a new
and different light! “Oh, I just kmocked them
up in a couple of evenings” our hero non-

chalantly replies as admiring relatives and

friends utter words of astomishment and praise.
“Now let me show you that amplifier I built.”

But watch it. Be real canny or else you'll find
yourself committed to building a baby alarm for
cousin Sue, an egg timer for Aunt Judith, or a
car intruder alarm for Uncle Jim. Even worse,
saddled with the repair of innumerable radios.

ronics

NEW ENTRANTS

Now a word or two to our latest class of
students who are following Teach-In 76. How is
it going? Well, we trust. In any event, be sure
to keep up the good work despite varied distrac-
tions which may appear around this time of the
year. But should you succumb for a while, put
your copies of EE in a safe place and then catch
up with the series as soon as you are able. Don’t
skip an instalment.

Also, remember your “course tutor” will be
pleased to help with any particular Teach-In
queries if you write to him. It's just part of the
EE service—a service we extend to all our
readers through the several specialist contri-
butors who make up our advisory team.

SPECIAL OFFER

We started this month writing about the con-
structor’s contribution to the domestic scene
this Christmas. Since charity begins at home,
we close with the following thought.

Why not drop a gentle hint or two on your
own behalf in the right quarter? Mention that
a soldering kit would prove a most acceptable
gift and casually deposit your copy of EE in
some conspicuous place at home, open at page
651. Best of Iuck.

ey
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An easy to build 4 + 4 watt stereo
amplifier

By R.A.PENFOLD

His stereo amplifier uses two high per-
T formance integrated circuit audio amplifiers
(one in each chanmel), and by considerably
reducing the number of components required in
the circuit when compared with a discrete com-
ponent amplifier, the wuse of ics greatly
simplifies constraction. This also helps to mini-
mise the cost of the unit.

The TBABOO i.c.s used are capable of a maxi-

mum continucus output of 5 watts rm.s., but in
this application has been restricted to 4 watts
rm.s. per channel. This provides more volume
than one might imagine, and although not very
high by modern standards, it is more than
adequate for most domestic purposes.

The prototype amplifier has been mainly used
as a record player amplifier, and as such can
be fed from either a crystal or ceramic cart-
ridge, but not a magnetic type. However, the
input sensitivity and impedance (250mV. r.m.s.
into 350 kilohms), are such that the unit can be
fed from most stereo tuners, tape decks, etc.

Output quality is very good, and the amplifier .

is suitable for the reproduction of classical, as
well as pop music. The frequency response of
the amplifier extends from about 40Hz to
50kHz, and bass and treble, boost and cut tone
controls are incorporated in the design.

THE CIRCUIT

The circuit diagram of the amplifier showing
one channel only is provided in Fig. 1. The tone
controls, volume control, and amplifier are
duplicated in the other channel, but the power
supply unit and balance control are of course
common {o both channels.

The tone controls are situated at the input to
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the circuit, and these use a well-known Baxan-
dall configuration. Separate bass and treble con-
trols are provided, and with reference to 1kHz,
these provide about 12dB boost and cut at
100Hz and 10kHz respectively. The input signal
is fed to the tone controls via VR1, which is
the volume control.

Operation of the tone controls is possible by
virtue of the fact that the reactance of a capa-
citor varies with frequency, and in fact reduces
as frequency increases, doubling the freguency
causing the reactance to be halved.

The tone control networks use a passive cir-
cuit, and therefore have no gain. Thus when
the centrols are set to give bass or treble boost,
the boost is relative to other frequencies, and
even at the boosted range of frequencies there
are some losses in the networks.

The input sensitivity of the integrated circuit
is significantly higher than the required mput
sensitivity of the amplifier as a whole, and so
its extra gain is used to compensate for these
losses.

The output of the tone controls is taken from
VR2 shlider, and connected to the input of IC1
at pin 8.

With this type of circuit, minute voltage drops
in the power supply wiring can cause an in-
crease in the distortion level, or can even cause
the circuit to oscillate. In order to prevent this
a supply decoupling capacitor must be connected
physically close to the i.c., and this is the purpose

(toR_ ce ESTIMATED COST* )
GU\Q‘A OF COMPONENTS
including VAT

ONL-

£13.50
~excluding case

*Based on prices prevaiting at

\ o time of going to press J
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Fig. 1. The circuit diagram of the I.C. Stereo Amplifier.

of C10. Capacitor C5 smoothes the supply to the
pre-amplifier section of the i.c., and ensures a
low mains hum level at the output, even when
a very simple mains power supply unit is used.

As the circuit uses quite a large amount of
negative feedback, ifs frequency response
would extend well into the r.f spectrum with
resulting instability, if precautions were not
taken to limit the response. It is the purpose of
C7 and C9 to provide this roll off in the rf.
response.

Capacitor C8 provides what is known as boot-
strapping, which in-this case consists of coupling
some of the cutput signal back to the input of
the output stage, in order to provide a greater
- maximum voltage swing on positive half cycles.
This enables the i.c. to operate more efficiently
from the available supply voltage. The output
signal is coupled to the locudspeaker via C11 and
provides d.c. blocking.

BALANCE CONTROL

Negative feedback is applied to pin 6 of the
Lc. via its internal circuitry. The gain is set to
the required level by decoupling the appropriate
amount of feedback by connecting a decoupling
capacitor in series with a limiting resistor,
between pin 6 and the negative supply rail. This
is the function of C6 and R5. The gain of the
i.c. is determined by the value of the resistor,
the lower its value, the more feedback which is
decoupled, and the higher the gain.

The balance control, VR4, can be used to
boost the gain of either channel by up to about
9dB, in order to compensate for any inequalities
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in the amplifier gains, speaker efficiencies, etc.,
between the two channels. Control VR4 shunts
a low value resistance, R6, across R5 to increase
the decoupling effect on the feedback, and so
achieve an increase in the gain of that channel.
This is rather unconventional, but works well in
practice.

POWER SUPPLY

A simple unregulated power supply is used,
which is all that these ic.s require for satis-
factory operation. A centre tapped mains trans-
former, T1, feeds a fullwave push-pull rectifier
using D1 and D2. The rough d.c. output of these
is smoothed to a contiruous d.c. by C13, R7, and
C12. The on/off switch, 51, should be a double
pole type. A potential of about 28 to 30 volts is
developed across the output under quiescent
conditions, but this drops to about 22 volts at
full output.

CHASSIS

A ready made 230 x 180 x 50 mm 16 s.w.g.
aluminium chassis was used, and drilling and
cutting of this is shown in Fig. 2.

Start by drilling the mounting holes for the
controls, T1, the loudspeaker sockets, and the
mains input cable. Then drill the mounting holes
for the input socket, which is a dual phono type.
No dimensions are shown for these as they
must be varied to suit the particular make of
socket used. The large cut-out for the socket
can be made using a fretsaw.

The approximate position in which the 5-way
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[ Components....

Note: Componentreference numbers prefixed by
100 refer to right hand channel.

CBs, 108
C9, 108
C10, 110

100xF 10V elect. (2 off)
220pF polysiyrene (2 off)
100uF 40V elect. (2 off)

VR4

c1, 101
C2, 102
C3, 103

C4, 104
CS, 105
C6, 106
C7,107
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1kQ2 carbon lin.

Capacitors

470pF polystyrene (2 off)
4-7nF polystyrene (2 off)
150pF polystyrene (2 off)
1-5nF polystyrene (2 off)
100uF 25V elect. (2 off)

100uF 10V elect. (2 off)

2-7nF polystyrene (2 off)

Resistors C11, 111 1000aF 16V elect. (2 off)
Ri, 101 270k (2 off) ‘ Cc12 2500ufF 30V elect.
R2, 102 27k (2 off) )l"l‘] C13 2500uF 30V elect.
R3, 103 100kQ (2 off) AR cl14 50xF 25V elect.
gg’ :8; :153?)“1? é%f)o 2 (l"llb Semiconductors ]
RG' 106 390 (2 off) 33s D1, D2 1N4002 or similar 100V 1A silicon
Rp. 0801 wat fet i Tonbns wait oudio |
1 1009 ; il v watt audio power ampli-
All 1W carbon +10% unless stated otherwise fier integrated circuit (2 off)
Potentiometers Mi I
VR1, 101 1MQ dual gang carbon log. (1 off) iscellaneous

VR2, 102 1MQ dual gang carbon lin. (1 off)
VR3, 103 1MQ dual gang carbon lin. (1 off)

S mains on/off switch d.p.d.t.

SK1, 101 phono sockets (2 off)

SK2, 102 DIN 2 pin loudspeaker sockets
, (2 off)

T1 MT20V. mains/20-0-20V

secondary (Osmabet)

Veroboard: 0-1 inch matrix 24 strips by 23
holes (2 off); aluminium chassis size 230 x
180 x 50mm; 5-way tagstrip; knobs (5 off);
aluminium for heat radiators; screened wire;
grommet; mains lead and plug; materials

for outer casing.
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tagstrip on which the power supply circuitry is
constructed, is mounted, is shown in Fig. 2, the
exact position not being critical.

Having completed the drilling, the various
components can then be mounted. The hole for
the mains input lead must be fitted with a
rubber grommet for the protection of the cable.
The loudspeaker sockets are both 2-pin DIN
sockets and these each require two Smm long
6BA mounting bolts. The input socket is
similarly mounted using four of these bolts.
The transformer requires two 4BA 12mm long
mounting bolts. r

Mount the S-way tagstrip so that it is spaced
slightly off the botiom of the chassis, by placing
a nut or several washers over each mounting
bolt, between the tagstrip and the chassis. This
tagstrip, as well as the amplifier panels, and a
solder tag to which these panels are earthed,
are all mounted using countersunk bolts.

AMPLIFIER PANELS

The wiring of the amplifier is divided into
three sections, the amplifier panels, the power
supply unit, and the controls. The amplifiers
are constructed first, and are each built on
0-linch matrix Veroboard having 24 copper
strips by 23 holes.

Start by cutting a couple of panels of the
correct size. Then cut the copper strips at the
points indicated in Fig. 3. Then drill the two
6BA mounting holes in each panel using a No. 31
twist drill.

The i.c.s are intended to be used on specially
prepared printed circuit boards, and have heat
tabs which are meant to be soldered to an area
of copper laminate on the p.c.b. which then acts
as a heat sink.

This obviously is not possible when using Vero-
board, and so instead the tabs of the ic:s are
connected to aluminium heat radiators.

Bend the tabs flat using a pair of pliers, and
then very carefully drill the ends of the tabs to
accept 8BA bolts. Then about Smm of the end
of each tab is bent up at right angles. Four
pieces of 18 to 22 s.w.g. aluminium, each
measuring 65mm by 35mm, are then cut out,

and drilled to accept 8BA bolts. The holes are

drilled centrally along one of the long edges
of each piece, 4mm up from the edge. One piece
of aluminium is then bolted to each of the tabs
of the i.c.s; using a short 8BA bolt.

Next mount and solder the i.c.s in position,
and the other amplifier components, according
to the layout shown in Fig. 3. Ensure that the
i.c.s are connected correctly, as it would be
difficult to remove one from its panel once
soldered. Pin 1 is clearly marked on the cases
of the i.c.s. Note that five short link wires are
required for each panel, and that these use
insulated wire.

When both amplifiers have been completed
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and checked, they can be used as templates to
mark the positions of the two 6BA mounting
holes they each require. The positions in which
the amplifiers are mounted is shown in Fig. 2.
A solder tag is mounted on the bottom of the
chassis just to the left of the amplifier panels,
and these panels are earthed to this using a
fairly heavy gauge lead.

POWER SUPPLY WIRING
A wiring diagram of the power supply unit is

‘shown in Fig. 4. Note that a solder tag is

mounted on each of the mounting bolts of the
tagstrip. A proper threepin mains plug (3A fuse)
and cable must be used so that the chassis can be
earthed. }

Tin with solder the tags of T1, S1, the tagstrip,
and also the ends of the component leadouts,
before connecting up the components, and then
construction should be quite simple. The leads
in the power supply wiring must use wires having
a fairly substantial gauge.

TONE CONTROL WIRING

The tone control wiring is shown in Fig. §,
and is shown for one channel only. This is a
very simple point to point wiring system, and
should not prove too difficult provided the tags
of the potentiometers are well tinned; also
tin the ends of the component leads once they
have been cut to length. All leads should be
kept as short as possible, and screened leads
must be used where indicated, so that there is
a minimum of stray pick-up.

Wire the front sections of the dual potentio-

-meters first, and these can be wiréd in the left

hand channel. Finally, connect the leads to the
component panels, and then mount these boards
on the chassis. They are mounted in the same
way as the tagstrip, with the addition of a
layer of insulation tape spread over the chassis
under the panels, to make absolutely sure that
none of the underside wiring of the panels
touches the chassis.

TESTING

Before switching the unit on, check all wiring,
paying special attentiow. to, the mains -input
wiring and that of the i.c.,'as mistakes here could
prove expensive or even dangerous. When it
has been ensured that this is all correct the unit
can be placed in its case.

Then connect an input from a record deck
or other equipment, and also connect a pair of
speakers. The speakers should be contained in
proper enclosures, have an impedance of 15
ohms each, and be capable of handling at least
5 watts r.m.s. The speaker leads must of course
be terminated in 2 way DIN plugs. The unit can
then be turned on, and the tone controls, etc.
checked to ascertain that the entire system is
operating properly. 0}
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JAMES A.BRETT

e flasher described is simple to make and

costs little for the increased pleasure it
can give when used with Christmas tree lights
or other decorative lighting. The unit has an
adjustable flash rate so that it can be set for
the most pleasurable effect. A particular flash
rate may give pleasure in one arrangement but
be a source of annoyance in another.

The circuit is designed to be independeat of
load current and may be used to operate any
1amp circuit up to 1 amp, i.e. 240 watts or the
standard 240 volt mains.

4

THE CIRCUIT

The circuit shown in Fig. 1 uses the relaxation
oscillator principle of a capacitor charging fo
the breakdown voltage of a neon lamp which
fires, or more correcily ionises, with a visible

glow, the voltage across the neon lamp being .

stabilised at a lower voltage.

In this circuit let ms assume that the npeon
lamp LPI is ionised and glowing, the voltage
across LPY is therefore fixed at approximately
80 volts. The capacitor Cl slowly charges up
through VR1 and R2, the current also flowing
through the neon lamp LP1 until the voltage

(coR - ce ESTIMATED COST*)
| GUA OF COMVIPONENTS
LY excluding V.A.T.

ONLY

£1.60
excluding case

A k i ' . .
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across LP2 rises to the hreakdown value, some
120 volts. When LPZ fires the voltage across it
falls immediately to the burning value of ap-
proximately 85 volts. Since the voltage across
the capacitor Cl cannot change instantanepusly
the voltage across LPl is depressed by about
35 volts to approximately 45 volts. This voltage
is mot sufficient to maintain ionisation and the
neon lamp extinguishes' and ceases to pass any
current. 3 . .

The capacitor Cl now starts to charge up, with
a revéersed polarity, via VRl and R}. When the
voltage across 'LP1 reaches: the breakdown
voltage the neon lamp LP1 fires, extinguishing
LP2 and the cycle repeats.

When I.P2 isionised and passing current this
current is fed to the gate of CSR1 causing it
to conduct and fight the lamp load. When LP2
deionises the triggering supply is removed from
the gate of the thyristor and the CSR1 will cease
to conduct at the end of the main half cycle.

Adjustment of VR1 alfers the charging time
of the capacitor Cl and hence provides control
to set the flash rate. Resistor R3 is needed to
ensure that when the neon lamp EP2 is deionised
any internal leakage current in the thyristor
between the anode and gate is allowed to flow
away to the cathode without triggering CSKI1
when it is in the non-conducting part of the °
flashing sequence.

The use of a full wave diode bridge and a
thyristor instead of a triac, apart from being
less costly, is mnecessary for two technical
reasons: firstly a triac requires about twenty
times more gate current than a thyristor and
hence, to keep the same flash rate, the resistor
values would have to be rednced by a factor of
twenty and the capacitor value increased to
some 40xF which is not very practical in a non
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(o]
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D1 1N4005/6 @ -y
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Miscellaneous :
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knob_ . MAINS INPUT
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ik < St

Fig. 2. Construction and wiring details of
the flasher unit.




polarised non-electrolytic capacitor. Secondly
rectification is needed to provide a d.c. supply
for the neon timing circuit. The fact that the
supply is not smoothed does not matter and in
fact it increases the time for each flashing cycle
without having to use an even larger capacitor.

CONSTRUCTION

Cut a piece of 0-15 inch matrix Veroboard to
give 13 copper tracks by 13 holes. Check that
this piece will fit squarely into the MK moulded
box. Referring to Fig. 2 drill the two holes to
mount the two terminal blocks.

If a potentiometer with end connections is
used drill the Veroboard so that the potentio-
meter can be mounted with its shaft exactly
over the centre of the board. If the potentio-
meter has side connections make a small sup-
porting bridge using two pieces of 1-5mm or
18 s.w.g. tinned copper wire bent and soldered
as shown in Fig. 3. After fitting this bridge over
the shaft of the potentiometer and securing
with a nut, insert the wire ends through holes in
the Veroboard on unused tracks, such as track
numbers 4 and 9 in Fig. 2, and solder in place.
Wire links are fitted to make the connections
between the clockwise end of the potentiometer
and track 5 and between the slider and track 7.

The other components can now be mounted
as shown in Fig. 2 ensuring that there are no
short circuits by sleeving the component leads
where necessary. Note that the heat sink tab
of the thyristor is electrically internally connec-
ted to the anode and that the leads from D3 and
D4 must be spaced off the tab even though they
are insulated, as heat from the thyristor could
soften the sleeve and cause a short circuit.

Drill two holes in the side of the MK moulded
box of a size to suit the cable and gromets being
used, slide in the ends of the two cables for
input and output. Make off the ends of these
cables in to the two terminal blocks.

INSULATION

Drill a 10mm diameter hole in the centre of
the MK insulated coler plate and fit over the
potentiometer shaft using a second petentio-
meter nut to hold the assembly ifo the plate.
Ofter up the plate to the box and screw together.
Fit an insulated knob to the potenfiometer shaft.
For safety reasons this knob should be fitted
with a well recessed screw or be fitted with an
internal spring retaining clip. The knob should
also be large enough to completely cover the
potentiometer nut. These precautions must be
taken to ensure a freedom from electric shocks.

Connect up the lamp circait and the mains
supply and if the assembly has been. carried out
correctly with fault free components the flasher
1s finished and ready for use. =
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Start the year-
right on time with

- our easy to build

DIGITAL
LOCK

An easy to build all efectronic digital clock
using a “‘state-of-the-art’” Large Scale In-
tegrated chip and-a 12mm high fluorescent
display. Constructed in a slim line case
giving a professional finish.

RADIO [ONTROL
. TRANSMITIER

A single channel transmitter to- match the
receiver published last month. Simple
inexpensive construction for model control.

TIME LAPSE
CINE TRIGGER

London to Brighton in 5 minutes in your
sitting room—it's possible with our time
lapse trigger and your cine equipment, full
constructional details next month.
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EACH=IN 76

By A.P. STEPHENSON

part Three

3.0 THE MULTIRANGE

VOLTMETER

The voltmeter on the Circuit Deck was wired accor-
ding to the theoretical diagram of Fig. 3.1a.

The common negative probe is connected to the
negative terminal of the meter. The positivé probe is
connected to any of the four terminais according to
the full scale voltage range required; R4 has already
been calculated as 250 kilohms. Using the same
Ohm's {faw methods, we can now calculate the other
three. }

R1 = 1 volt/100 microamps = 1/100 megohm —

16 kilohm
R2 = 5 volt/100 microamps = 1/20 megohm =

50 kilohms (2 x 100 kilchms in parallel) -

R3 = 10 volt/100 microamps = 1/10 megohm =

100 kilohms
R4 = 25 voltf100 microamps — 14 megohm =

250 kilohms (100 kilohm and 150 kifohm in series)

These calculations have neglected the resistance of
the fine wire coil inside the meter which would
probably be less than 1 kilochm. Since this “internal
resistance” will always be in series with our external
ones, we should, strictly, reduce all- our values by
about 1 kitohm to allow for this. The discrepancy, how-
ever, will be triviaf, and for our standards absurd, the

Fig. 3.1a. Using a bank of series resistors
~ to make a muitirange multimeter.

3.2 THE VOLTAGE DIVIDER

lf a certain component requires a lower voltage than
the battery supply, a resistive voltage divider can be
used, see Fig. 3.2a. Note we are labelling the battery
voltage Vi, ("Input voltage”). Resistors R1, R2 form

642

meter is about 5 per cent tolerance anyway, and we
are not trying to compete with the National Physical
Laboratory.

You may be puzzled to know why we are not going
to use our meter to read current. There are two
reasons: ?
(a) To measure current we cannot slap the probes
across two points in circuit. A wire must be “broken”
somewhere and the probes complete the circuit via
the meter, this is a nuisance:

{b) The meter can easily be damaged if the current
is much greater than you thought it shouid be.
(A pointer hurtling across the face at supersonic
speed and ending in a twisted wreck is a very
depressing scene.)

Using the voltmeter, we are relatively safe because
the highest voltage anywhere in the circuit is the
battery voltage, so it is simply a case of using a range
sufficient to ¢over this voltage, If the pointer only
moves a small amount, it is safe to come down to the
next lowest range. It is seldom necessary to directly
measure current. Measure voltage drép and use
Ohm's law.

the voltage divider producing an "output"” across R2.

There is a simple way to find Y, based on the
ratio R2/(R1 + R2). For example, since R2 is 4 kilohms
and R1 is 6 kilohms, the output is 4/10 of the input.
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" Fig. 3.2a. Using a resistive voltage
divider to obtain a lower voltage.

This can. be represented in equation form as shown
below. 3

Your= Vin ['R_I%Z]

Since the voltage divider idea is widely tsed, it is
important that you develop an instinct for ratios so
some examples are shown in Fig. 3.2b.

Notice that the actual resistor values are uhimpor-
tant, only their ratios matter in these exerclses.

For those that like juggling formulae around, try
and prove the-above equation using Ohm's law.

3.3 VARIABLE RESISTORS

There are four variable resistors on the Circuit Deck
in the form commonly known as “potentiometers” or
simply “pots™. The circuit symbol and physical
construction are shown in Fig. 3.3a.

Rotating the knob moves the wiper arm which
varies the resistance between A and B (and between
B and C). The resistance across the “outer” connec-
tions AC remains constant. When we speak of say a
*10 kilohm pot"”, we mean the resistance across AC.

It the knob is rotated to bring the wiper round to A
the resistance between A and B will be zero, but the
resistance between B and C will be maximum. If the

Fig. 3.3a. The physical construction (schematic) and
circuit symbol for a variable resistor (or potentiometer).

3.4 MEASURING RESISTANCE

A simple arrangement to measure resistance is
shown in (Fig. 3.4a).

The values of RT and VR? are calculated such that
when the test prods are shorted together, the meter
reads full scale, which corresponds to zero chms
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9 VOLTS

2k Your

Vour = 4 INPUT =225V V,y; = 1/20 INPUT = 1V

Fig. 3.2b. Examples iflustrating the principle of the
voltage divider., =

wiperis moved round to C the conditions are reversed,
There are two ways of using potentiometers:

{a) As a simple variable resistor, in which case only
two of the terminals are used, the middle and one
of the outers (the other outeris left*“up in the air™).

(b) As a variable voltage divider using all three
terminals:

Vour can be varied smoothly from zerc volts (slider
at bottom) to maximum volts (slider at top), see
Fig. 3.3b.

Fig. 3.3b. Using the poten-
tiometer as a variable voltage
divider.

On the Circuit Deck, each potentiometer has its
three wires brought out to screw terminals for ease of
connectien which, in experiments, we shall refer to
as "top'' and “bottom”, If top and bottom are reversed
in an experiment, the knob will work "backwards".
When the knob is rotated fully clockwise {looking at
the knob), Bis shorted to €. (Hold this page up to the
light and look at wiper arm diagram from the back.)

externally. The variable reslstor is to enable this
inltial state to be adjusted accurately before attemp-
ting a measurement. With the test prods left open,
there is no current so the meter reads zero, corres-
ponding to infinite external resistance.
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Fig. 3.4a Theoretical circuit diagram of a simple
arrangement to measure resistance.

If the prods are.now placed across a resistor, the
meter will read somewhere between zero ohms and
infinite ohms, all that remains is to calibrate the scale
by using a range of known resistors or (more scienti-
fically) to use basic theory as follows:

(a) First calcufate the in-series resistors RT, VR1,
assuming we use a 4-5 volt battery and our 100
microamp meter. With leads shorted together,
total in series resistance (R;) must be given by
R; = 4-5 volt{100 microamps = 45 kilohm, which
allows us to choose say a 39 kilohm resistor and
a 10 kilohm variable for R7 and VR2 respectively.

(b) To calibrate the scale in ohms is a little tricky
because It will be “non-linear” (meaning the

3.5 POWER, HEAT AND ENERGY

When current passes through a resistance, the
electrons “bump" against atoms, causing them to
vibrate and become hot. Since we can't get heat for
nothing it follows that power is being consumed or
“dissipated”.

Power is measured.in watts and is dependent both
on the current through and the voltage across a resis-
tor the equation being:

Power = voltage X current or P = Vi J

Example
if the voltage across a sesistor is 5 volts and it is
passing 4 amps, the power is 5 volts X 4 amps =20
watts. However, since / = V/R and P = V/, then P =
V%jR. Also, since V = IR and P = V/ then P = IR,
s0 we may use any of these equations to find the
power. P =Vl orP = V?|R or P = I’R.
Examples
(a) A 5 ohm resistor passing 2 amps consumes 2° X
5 = 20 watts.
(b) A 2 ohm resistor with 200 volts across it con-
sumes (200)2/2 = 20,000 watts or 20 kilowatts.
Heat is sometimes desirable, such as in electric
fires, but in most electronic c¢ircuits it is a menace
and every effort is made to operate components at
low power levels to keep the temperature down.
The resistors specified for the Circuit Deck experi-
ments are rated at + watt, which means they will over-
héat if this rating IS exceeded. Larger power ratings

644

s =

values wiil not be evenly spaced over the dial).
Let/,, be full scale deflection (zero external ohms)

then /;,,=VaR. When an external resistor (/) is being

measured, the current will then be I=Vg/(R: + Ry),

SO We have.l _ Vel(Rr+ Ry _ R:
Iu = VBIRT RT + RX

Let us call /}/,, the “full scale multiplying fraction”—
(M) so-as to write a more conventional equation

Ry
. ich i
o which in percentage terms becomes

—

= 100 (R e Rx) per cent of full scale

In our worked éxample, we had R; egual to 45
kilohms, so if we were to measure say an external
resistor of value 45 kilohms, M equals 50 per cent
(meaning pointer reads half scale) a 250 kilohm resis-
tor gives approximately 15 per cent full scale reading.

require resistors of larger physical size. Fortunately,
the majority of resistors in circuits operate at milliwatt
level, so heat.is not a problem.

Be careful with your arithmetic when dealing with
milli- or microamps. If we square milliamps, we get
microamps.

Example

5 milliamps through a 4 ohm resistor dissipates a
power equal to (5mA)? x 4 ohm.

= 25 uA x 4 ohm — 100 microwatts.

if we operate a component at a power of 20 watts
for a period of 5 seconds a certain amount of energy
is used up. Energy is measured in units calted joules
and, in this case would be 100 joules. The formula for
energy in terms of watts and seconds, is

Energy — power X time

Note that 20 watts for 2 seconds burns the same
energy as 10 watts for 4 seconds. A battery for in-
stance has a certain amount of stored energy and we
can please oursélves whether we use it at a high
power rate for a short time, or a low power rate for a
longer time.

Mains electricity is paid for in kilowatt hours
known as “‘one unit”. Thus we can burn one kilowatt
for one hour, or § kilowatt for two hours, and we shali
still pay for one unit which from the above, is equiva-
lent to 3-6 million joules.
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TEACH-IN 76 EXPERIMENTS

EXPERIMENT 3A

Use of potentiometer as simple variable resistor.

PROCEDURE

1. Connect up as shown (Fig. 3A:1.) using the 50
chm potentiometer terminals, switch, 4-5 volt battery
and lamp.

2. Switch on and verify that brijliance can be varied
by rotating the control knob of the potentiometer,
switch off again.

3. Remove wire from top terminal of the potentio-
meter and refix it in the bottom terminal. Switch on
and verify that control knob still varies brilliance but
works backwards.

4. Turn knob to maximum brilliance of light. Measure
voltage across batteryterminal(using 5V meter range).
Now switch off and measure battery voltage again.

-The voltmeter should read a little higher with switch

off. This is because the battery iiself has some
internal resistance and its voltage will therefore drop
when current is drawn.

VR SO0

Fig. 3A.1. The layout and
connecting details on the
Circuit Deck for - experi-
ment 3A. Also  shown
1 above is the circuit dia-
gram.

EXPERIMENT 3B

(a) To show how a potentiometer can smoothly
control a voltage.

(b) To show the effect of the mefer fesistance on
circuit behaviour.

PROCEDURE

1. Assemble the circuit shown in (Fig. 3B.1.) using
the 1 kilohm potentiometer, the 9 volt battery and the
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BLACK

Fig. 3B.1. Shows the connections on the Circuit Deck
for experiment 38 together with the theoretical circuit
diagram.

meter on the 10V range. Set control fully anticlock-
wise.

.2. Rotate the control slowly over its full extent and

note the voltmeter reading will change smoothly from
zerao volts up to 9 volts. If the meter flickers or jumps
erratically at certain positions ot the control you have
a poor potentiometer, the resistance track is probably
dirty or worn. Replacement is the only cure. z

3. Perform the same action all over again but using
the 1 megohm potientiometer. Notice this time that
‘the meter reading seems to lag behind the control
(large movements of control near the zero volts end
have only a small effect on the voltage). The reason
for this is the meter and its resistance acting as a
heavy parallel “load" of 100 kilchms which, although
negligible with the 1 kilohm potentiometer, is appreci-
able with the 1 megohm potentiometer.

EXPERIMENT 3C

To construct and calibrate an ohmmeter.

PROCEDURE

1. Connect up as shown in (Fig. 3C.1) using the
meter in the 1V range and set the 25 kilohm potentio-
-meter fully anticlockwise.

2. Momentarily touch together the two crocodile
clips. If all is well with the meter (needie does not
rush at high speed across the face), leave the clips
connected and adjust to read exactly full scale
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Fig. 3C.1. The layaut and  wiring details on the Circuit
Deck for experiment 3C. Also shown is the theoretical
cireuit diagram.

(100.A) which is “zero ohms". Now separate the clips
as the system is now ''set up'.

3. Cut a strip of white card 12mm wide and long
enough to cover the scale of the meter and lay it on

the glass ready for calibration. Extreme right, mark

“0", extreme left mark "o (infinity).

4. Calibrate the scale between these extremes by

either,
(a) Using your own stock of resistors and noting
each reading when the clips are connected across
each of them in turn.
(b) Using the theory, explained earlier. You will
nofice that the scale is very cramped at the right-
hand side and resistors lower than a few kilohms
read almost **zero ohms"'.
Save the calibrated card because this circuit can
always be assembled again. Never attempt to
measure ochms on a resistor aiready carrying
current, it could destroy your meter!
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NEVITABLY, Some readers will
sooner or later order something
electronic by mail order through
an advert in this (or another
similar) magazine, and suffer
frustrating delays in delivery of
the goocds. It might help both
readers and advertisers alike to
have a few points clarified.

Placing An Advertisement

When a firm places an advert
in a monthly magazine (EVERYDAY
ELecTrONICS included), it could be
up to eight weeks before that
advert appears in print on the
news-stands. In printing parlance,
that eight weeks is referred to as
“lag”. Any firm worth its salt
knows all about the pitfalls of
“lag” and will try and make sure
that he has plenty of the
advertised goods in stock by the

‘time the advert appears.

But a lot of unpredictable
things can happen in that time.
There may be an unprecedented
run on the sale line, for instance
as a result of other ‘adverts in
previous issues or other maga-
zines, or perhaps in weekly or
daily papers. And the line may
either be unrepeatable at the
advertised price or further stocks
may be slow coming through from
the manufacturer.

Sometimes the advert has been
placed on the strength of a manu-
facturer’s promise to provide
stocks for sale by the date that the
advert is due to appear. But in
each case the resulf is the same;
the poor chap who has sent in his
money can’t have his goods
promptly. And this is where the
problems really begm.

Having been in the position
myself several times, I know only
too well how infuriating it is to

By ADRIAN HOPE

have parted with your money but
seen nothing through the post.

As the weeks roll by, one feels
more and more worried about
whether the firm in question has
gone bust. So one writes off,
demanding either the goods or
money back. By now the mail
order firm perhaps has a firm
promise of the goods from the
manufacturer, and thus is reluc
tant to write back when he hopes
to be able simply to supply the
goods very soon. But then, and it
happens quite often, the manu-
facturer lets the mail order firm
down, and promises another date
for delivery. -And so it goes omn,
the bad feeling growing.

Acknowiedgements

Of course, in a perfect world
the mail order irm would acknow-
ledge every order and follow up
with an apology letter if delivery
is unavoidably delayed. But it is
not a perfect world, and even a
second - class  acknowledgement
costs not only secretarial time but
also hard cash in postage.

such costs may seem insignifi-
cant to the chap who has paid his
money and has had no goods in
return, but as a journalist who
spends ' literally pounds every
week replying to readers’ letters,
I can tell you it is not insignificant
for the chap who is writing replies
and paying for the postage.

Pay By Gheque

Let’s iry to be constructive.
Firstly, readers should try always
to pay for mail order goods by
cheque. This way, you can obtain
from your bank, in the form of a
cancelled cheque, proof positive
that you have paid. The mail
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order firm knows this and thus
knows also that the customer can,
if he wishes, check whether or not
his original order has gone astray.
Again, if it were an ideal world,
a firm would not cash cheques
until it could send out the goods.
But often incoming cheques are
handled by one employee as a
routine, while outgoing orders
are handled by another, perhaps
in a separate warehouse. Also,
people have been known to send
cheques that bounce, so there is
an incentive to cash a chegue
before supplying the goods.

Waiting Time

It is probably reasonable to
start getting impatient after two
or three weeks of silence have
elapsed. The first thing to do is
check that your cheque has becn
cleared through your bank. Then
write a polite note, confirming
that you have -mot yet received
any goods, and asking for informa-
tion if mothing is likely to be sent
off within the next week. That will
take the time from ordering up to
around a month.

If a month passes without any
goods, any apology or amy reply
to your enquiry, and if your
cheque has long since been
cleared through your bank, it is
reasonable to write again. This
time firmly, but stil politely,
demanding either goods by return,
or an explanation by returm, or
money back by return.

If that produces no reaction
after a week or so, you should
contact the magazine that ran the
original advert. You owe this not
only to yourself, but to the maga-
zine and future readers of future
adverts from the same firm. But
bear in mind that it is usually a
house rile that such gueries will
only be dealt with if they are in
writing. This isn't red tape for
the sake of it, but a precaution
to safeguard everyone. It is not
unknown for someone to claim
non-delivery of goods when in
fact they have received them, but
fancy receiving another batch
free. Although some people are
prepared 1o tell lies over the tele-
phone, they are usually unwilling
to put them in writing.

One final point Remember that
although it may be frustrating
not to receive acknowledgements
from a firm prior to despatch of
goods, it is only by cutting corners
like these that the firm can keep
its mail order prices down.
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Z. A novel device which

Tm:s "simple little novelty device demonstrates

how it is possible to electronically simulate
the tossing of a coin. It consists of a box having
a push button switch and two indicator lamps
on the front panel, one lamp being marked
heads, and the other being marked tails.

When the push button is pressed one of the
lamps is illuminated, indicating either heads or
tails.

The circuit is arranged so that it is purely a
matter of chance whether the heads or tails
lamp is illuminated when the push button is
pressed, the circuit thus providing the same
effect as tossing a coin. -

A more serious side to the device is that it
illustrates the operation of a well-known and
extremely useful electronic building block—the
bistable multivibrator.

CIRCUIT OPERATION

The theoretical circuit diagram of the Elec-
tronic Heads and Tails is shown in Fig. 1. Thetwo
indicator lamps are the two light emitting diodes
{le.d.s), D1 and D2. These are protected against
passing excessive currents by the series resis-
tors R1 and R4. Diode D1 is illuminated when
TR1 is turned on, and D2 will be iHluminated
when TR2 is turned on.

If VR1 is ignored for the time being, when
the push button switch, S1, is depressed, the

illustrates the operation
of a basic circuit con-
figuration

Fig. 1. The circuit diagram-of the Heads & Tails
Game.

positive supply will be connected to the circuit.
The transistors will obviously both begin to
turn on, TRI receiving its base bias current via -
R4, D2, and R3, and TR2 receiving its base cur-
rent via R1, D1, and R2.

1t is, however, not possibie for both transistors
to turn hard on at the same time, as if TRI is
turned hard .on, only a fraction of a volt will

-
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Photograph illustrating the construction of
the prototype unit.
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Potentiometer
VR1 1kQ horizontal skeleton preset

Semiconductors
TR1 BC109 silicon npn
TR2 BC109 silicon npn
D1 TIL209 or similar L.e.d. with holder
D2 TIL208 or similar l.e.d. with holder

Miscellaneous
S$1 push-to-make,
button switch
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16 holes; case type Minos M2; connecting
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appear at its collector, and TR2 cannot receive
the necessary bias curremt to turn hard on. if
TR2 turns hard on then the same is true for TRI:

What happens when the supply is connected
is that both transistors begin to furn on, but due
partially to chance, and partially to a slight un-
balance in the resistor values, transistor gains,
etc. of each half of the circuit, one will begin to
turn on faster than the other. In doing so it tends
to starve the other transistor of base current
as its own collector swings towards earth poten-.
tial.

On the other hand this enables it to obtain a
heavy base current from the collector of the
other transistor, as this has its collector still at
virtualiy the full supply potential. This regenera-
tive action results in one transistor being biased
to saturation, and the other being cut off.
Obviously only one of the lamps will light up.

If the unbalance mtroduced by the component
tolerances could be removed, it would obviously
then be a matter of chance which of the lamps
became illuminated. This is the purpose of VRI,
which compensates for the component tolerances
by supplying a higher supply voltage to one or
other side of the circuit, and is adjusted by trial
and error.

The action of the circuit is of course extremely
fast, and it appears to the observer that the
moment S1 is closed one of the lamps lights up.

CONSTRUCTION

Veroboard having 16 holes by 7 strips by
0-15 inch matrix is used as the constructional
basis for the project. Commence construction
by making the three breaks in the copper strip
at the places indicated in Fig. 2. Use either the
special tool or a twist drill to do this.

Then mount and solder into position each of
the components, one by one, leaving the transis-
tors untl last and ensuring that an adequate

amount of solder is used for each joint. Also
connect up the leds and S1 using approx.
75mm lengths of thin insulated wire, and also
connect the battery clip leads. Make quite sure
that the le.ds are connected with the correct
polarity, as if they are incorrectly connécted they
will fail to light, and could be destroyed. With
led.s type TIL209, the longer lead is the
cathode.

The front panel of the case should next be
drilled to take S1 and the diodes. Switch S1 is
mounted in the centre of the panel, and the
l.e.d.s are mounted to the right of this, one above
the other, see photograph.

The case used in the prototype was a Minos
type size 100 x 65 x 50mm with runners to take
the component beard.

The light emitting diodes should be purchased
together with the plastic panel holders in which
they are mounted. The required dimensions for
these holes will depend upon the type and make
of componénts used.

The component panel is mounfed vertically
at the extreme left-hand side of the case in
the slots moulded into the outer casing. There
is a space for the battery, a PP3, beneath the two
leds.

ADJUSTMENT

Start with the slider of VR1 at a central
position and then press S1 a number of times
(25 or more). It will probably be found that one
lamp lights up muchk more often than the other.
1f D1 lights up more frequently, then VR1 should
be adjusted slightly in an anticlockwise direction
to compensate for this. If D2 lights up more
frequently, then VR1 needs to be adjusted
slightly in a clockwise direction.

Repeat this procedure until the ecircuit is
properly balanced with each lamp lighting up
approximately the same number of times. =
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TO EVERYDAY ELECTRONICS READERS-

All the essentials for simple soldering are contained
in this soldering kit produced by Adcola Products Ltd.
The kit measures approx. 300mm x 160mm x 60mm and-
contains an Invader precision soldering instrument—
approved by the Design Centre, a stand, flux cored solder,
two spare soldering bits and an instruction card providing
hints on soldering.

The Invader soldering instrument is thermaliy controiled
to provide a constant level of the correct heat for soldering,
It features a pencii slim handle for easy control and
weighs less than 2ozs. The standard soldering tip pro-
vided is 4-75mm (%in) diameter but two replacement bits
of 3-2mm (4in} and 6mm (in} diameter are included to
provide complete versatility for the 25W soldering
instrument.

The smaller bit is designed to undertake small detailed
work and the larger for jobs calling for an increased heated
area. These bits are merely inserted in the collet at the
end of the Invader to convert it from one task to another.

An Invader stand is also contained in the kit to provide
the user with a mobile and -safe receptacle for the hot
soldering instrument. The stand features an integral
sponge for cleaning excess solder from the soldering bits
and two holders to contain the spare bits. A spring holder

is mounted on thé base of the stand at an angle of about

45 degrees, and the soldering tool is simply inserted into
the holder when not in use.

To complete the kit 2 packet dispenser of Adcala solder
wire—which contains its own flux.

YOUR ORDER WILL NORMALLY BE DESPATCHED IN
TIME FOR YOU TO RECEIVE 1T WITHIN 28 DAYS,
BUT PLEASE ALLOW AN ADDITIONAL 14 DAYS TQ
COVER ANY CARRIAGE DELAY.

REMITTANCES MUST BE BY POSTAL ORDER OR
CHEQUE (NAME AND ADDRESS ON BACK OF
CHEQUES PLEASE); CROSSED, AND MADE PAYABLE
TO IPC MAGAZINES LIMITED. THIS OFFER 1S OPEN
TO READERS IN NORTHERN IRELAND, ENGLAND,
SCOTLAND, WALES AND CHANNEL ISLANDS ONLY.
IT IS NOT AVAILABLE IN EIRE OR OVERSEAS.
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SOLDERING
- KIT

Please complete both parts of the coupon below in
BLOCK CAPITALS.

— i — e p—— — A S p— G — g p— e p——

To: Everyday Electronics,
Dept. EE2, Rochester X, Kent, MESS 1A A

Please send me the Soldering Kit(s) as indicated
at £4-75 each. -
lenclose P.O./ChequeNo. ............ ... Value......... L

No. of kits required D #

N B e EH e L e Sah T e ey A e

........................................................................

l
|
|
|
I
I
L
I
I
|
I
|
|
|
I
|
I
I

From: Everyday Electronics,
Dept. EE2, Rochester X, Kent, MESS 1AA I

Cut Round Dolled Line




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 unique hame electronics course.

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

You build, see and learn as, step by step, we
take you through ail 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 is planned to be carried out
in the comfort of your own home and work
in your own time. You send them in when you
are ready and not before. These culminate in
a final test and a certificate of success.

2

-To Build an oscilloscope. o SO I i
o x
[ fiziisasty As the first stage of your training, B = 7]
o k% HeeH ) you actually build your own Cathode 7

| ray osalloscope! This is no

’ toy. but a test instrument _I, 3
i ($) | that you will need notonly for the T"’
i course's practical experiments,

1

1

C; @ 00 but also later if you decide to 3 LG X
<> {  develop your knowledge and enter the
\ O o Q|  profession. It remains your property Read, draw and

s and represents a veryJarge saving understand experiments
over buying a similar piece 3 5 2 on basic circuits.
of essential equipment. circuit dlagrams. asic circuits

We show you how to conduct
In a short time you will be able to  experiments on a wide variety of
1 read and draw circuit diagrams, different circuits and turn the

understand the very fundamentals  information fained into a working

of television, radio, computers and  knowledge of testing, servicing and
countless other electronic devices  maintaining all types of electronic

FREE GIFT!

ALL STUDENTS ENROLLING IN

and their servicing procedures. equipment, rado, t.v. etc.
To find out more about how to learn electronics in a new,
exciting and absorbing way, just clip the coupon for & free
colour brochure and full details of enrolment.

. P G N S D SN S S D N G e N S S N G
OUR COURSES RECEIVE A FREE g Brochure without obligation to:
CIRCUIT BOARD ORIGINATING BRITISH NATIONAL RADIO i
| FROM A COMPUTER AND CON- ¥ & ELECTRONICS SCHOOL, Dept ]
i TAINING MANY DIEFERENT . ¥ P.O. Box 156, Jersey, Channel Islands. |
} COMPONENTS THATCANBE B yape F oA il e
! USED IN EXPERIMENTS AND 1-
PROVIDE AN EXCELLENT § ADDRESS __. ‘ |
d EXAMPLE OF CURRENT Do Sk oo 3 EEH 125 510k caps pleasey I
| ELECTRONIC PRACTICE T T T LT I T T T 1T Fr T rr T rrrrral
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is FUN!

By DERRICK DAINES
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MAGNETIC EFFECT should be used to conmect a

=
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sics

OF CURRENT

That an electric current causes
a magnetic effect even in a
straight wire can be demonstrated
in a classic experiment which may
easily be duplicated.

Take two stiff pieces of wire of
about 1 metre in length and form
a short right-angle at one end of
each so that they may be sus-
pended from the top of a suitable
length of wood, (Fig. 1). The
bottomn ends of the wire should
swing with perfect freedom, clear
of the ruler and of the support.

= 2 __SE,\
Fig. 1. Arrangement for demon-

strating magnetic effect of a
current.

In the classic form of the ex-
periment, the ends were just
immersed in a disk of mercury
that provided a frictionless elec-
trical connection between them,
but an effective substitute is pro-
vided by a slack loop of extremely
thin flexible wire; secure it to the
bottom of each wire with a spot
of solder. The same very thin wire

battery to the top of the wires.

If a ruler is secured to the up-
right horizontally, a definite move-
ment will be observed in the
two wires. When the current is
switched on they move away from
each other. Switch off, and they
return to their original positions.

The only force that can have
caused such a movement is mag-
netism created when the current
passed through the wire. Since the
wires repelled each other, each
wire must have offered the same
polarity to the other.

We can investigate- this
pheriomenon further by winding
20 turns of enamelled copper
wire in a large rectangular shape,
see Fig. 2. Bare the ends by
scraping. Now cut a square of
thick card and make a vee cut on
opposite sides so that the coil fits
into them. Sprinkle iron filings

‘over the card before switching on

Fig. 2. Setup to
magnetic field.
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the battery. Tap the edge of the
card very gently and the iron
filings will arrange themselves in
circles round, the wires, as shown
in Fig. 2.

The two experiments taken to-
gether give us a picture of a
sheath-like magnetic field sir-
rounding every wire that carries
current and is a very-important
concept to hold. However, isn’t
there someting very odd about
those circles of iron filings?
Regular readers will remember a
similar experiment that we did
with a permanent magnet; how
the filings arranged themselves in
arcs between the North and Scuth
poles. So what is odd? Simply
this—in the sheath of magnetism
round a wire, where are the poles?

Suppose we find out. Switch off
the battery and remove the filings.
Switch on the current again and
“map” that magnoetic field by
means of a miniature compass.
That is, place the compass near
the wire and make a mark on the
card by the North-seeking point.

Fig. 3. lilustration of the screws-
driver rule.
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Move the compass and repeat
several times. Soon the marks will
be observed to form continuous
circles; there are no North or
South poles!

This single fact makes us stop
and think about the nature of
magnetism and what we think of
as its “direction”. Note the flow of
the current and the flow of mag-
netisin round the wire; it is easy
to remember as the screwdriver
rale (Fig. 3).

Imagine that you are holding a
screwdriver in the right hand,
pointing in the direction of current

Fig. 4. Magnetic flux can exist
only as a closed circuit.

flow. Then a twist of the screw-
driver to the right gives the direc-
tion of the magunetic flux. If you
change the polarity of the supply
you will observe that the compass
turns round and the mpemonic
still holds good.

Like electrical currents, mag-
netic flux can exist only as a
closed circuit and we may if we
wish think of the circular form we
have seen as the “pure’ form that
can exist only when it is contained
in nonferrous material, but dis-
torted when near iron and com-
pletely conducted in irom, Fig. 4.
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New products and
component buying
for constructional

projects

SHOP

TALK

kByMike Kenward

SINCE there are very few points

to discuss concerning supplies
of components for projects in this
issue it gives us a bit more space
to cover other things. A couple
of new products of interest have
appeared this month, the first is
from Home Radio (Components)
Ltd, and is a ready made signal
injector case. The case consists
of a 28mm internal diameter
plastic tube 118mm long (may be
easily cut down to about 70mm
minimum—due to end stoppers)
with two plastic pushin end
stoppers, one with an 80mm brass
probe fixed to it. Cost of the com-
plete thing is 60p including V.A.T.
plus 10p post and packing—Home
Radio advertise in all our issues.

The second product is from
GEC-Henley Ltd, and is a 65W
Solon soldering iron. with an
adjustable bit. Just the job for
heavier type work, say in the car
where joints may be difficult to
get at. The iron gives a choice
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of straight or angled bit at the
turn of a screw.

The recommended price for the
iron—available through normal
retail suppliers—is £3-77 plus
V.A.T. at 8 per cent,

More news on the -catalogue
scene comes from Maplin Elec-
tronic Supplies. In addition to
their 132-page catalogue which
covers an extensive range of
components, modules, cases, etc.,
and carries plenty of technical
information and circuit data for
i.cs, they now send out a news-
sheet free with the catalogue. A
new news-sheet (try saying that
gnickly) is produced every two
months. The sheet carries “up to
the minute” information on new
products, i.c. data, prices, etc.

The two they have sent us
carry some great cartoons by a
local “Leonardo”, a nice piece
about Mr. Healey’s “add 25 per
cent to everything” scheme and
plenty of news of kits and nmew
products not covered by their
catalogue. In addition to all this
the prices quoted im each sheet
are guaranteed to stand for the
two months’ life of the sheet—
not bad in this day and age when
some suppliers say prices can
only be quoted on the day of
ordering.

I.C. Stereo Amplifier

One or two of the components

specified for the IC. Stereo

Amplifier may not be available
from all the suppliers but maost
of the larger ones should be able
to cover them all This is where
catalogues come in  handy.
Readers must appreciate that to
be fair to retailers we cannot
quote one supplier unless he is
the only supplier we know of,
equally we cannot provide a long
list of stockists for each item.

Heads and Tails

Once again no difficult to get
components for the Heads and
Tails Game. In fact the only part
which may not be readily avail-
able is the Minos M2 case—this
is one of the West Hyde Develop-
ments range. This, or a similar
type and size case, should be
available from most retailers.

Probe Tracer

This Probe Tracer has not been
designed to fit the case men-
tioned earlier but could be modi-
fied "in layout by anyone who
knows what be is doing. However,
the case described is neat, func
tional and very cheap.

The only part which needs
some comment is the headphcne,
this must be of approximately
the correct impedance—so check
this when buying. Some surplus
type phones would be suitable
and probably munch cheaper than
new ones.

Christmas Lights Flasher

The circuit of the Christmas
Lights Flasher is simple but un-
usual. However, none of the parts
should be difficult to get, the
neons should be the wire-ended
type—not mounted in cases.
Although these are harder to
find they are much cheaper than
the mounted type indicator,
which would have to be dis-
mantled for this application any-
way.

One point to watch when buying

" is the insulation of the control

knob; this must be fully insulated
to protect the user and must cover
the fixing nut of the control. It
would also be an advantage if
the pot. had a plastic spindle.
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RECORD PLAYBACK
TAPE HEADS

Individnal prices of these are:

2 track record playback heads 73p cach.

4 track record playback heads £1-10 cach.

Erase heads ar¢ aleo avajlable sopurately—

2 {raek 50p—4& track 85).

MV metal mmounting shivlds 60p each.

2 track hendp already fixed On heavy mounting
|-I e unh ahjeid £1. 35 ALY PLUS 26% VAT

DRIL
CONTROLLER
PBlectronically changes
from  spproxi-
mntelr 10 revs. to

Kit meludes all parts, casc,
cn-rythmg and fall iostructions.
£250 plas 45p post & VAT
Made up model alzo available.

NEED A SPECIAL SWITCH
Double Leaf Contacl. Very slight pressure eloses
___ both contacts 12p each.
[-la.stlc pushrod 3ult.lble
for opcrating. 10p each,
°Q 10 for 68p,

| R.P.M. MOTOR}+GEAR BOX
Made by the famouns Chamberlain & Hookhain
Ltd. These could be made to drive clock of
similar. Really robust reliable unit.

Price £1-50 } 30p Post & VAT

MINIATURE WAFER SWITCHES-
2 polc, ¥ way—d4 pole, 2 way—
3 poie, 3 way— pole, 3 way—2
pole, 4 waF—3 pole, 4 vay—2 polc
§ way—1 pole, 12 way. All ot 38p
+ 15p post & VAT ench.

MULTI-SPEED MOTOR
Six spereds are available 500, B50
and 1.100 rp.m. and 8,000. }2.000
and 16,000 rpam. Bhaft is | in.
diameier and approximately 1 In.
long. 230{2490%. Tis spccd may be
further controlled with the nse of
our Thyristor conteoller. Very
powerinl and uwsefnl motor size
approx. 2 in. dia. X § m. long.
Price £1-40 + 45p post & VAT,

SLIDE SWITCHES
8lide Swilch. 2-pole ehangeover pupel
mounting by two GR.A, screws. Size
approxr. lin. X 3in rated 230V famp.
L 15p+47p post & VAT,
Snblh!ill’nxeﬁhdelmhh.])?])’[l?mm
(3o approx.} betwoen fxing
$8p-+0p post & VAT each or 10 lnr £1 90 S?
Changé over spring retarn 250V ¥ amp. 25p - Ap
post & VAT,

& DIGIT COUNTER
Regettable, 440 ohm cofl op
to 25 impu.uee per oeoond

pu'fect £3- 30+wp Post &
AT each.

! dJigit counter as specified for

telephone charge caleulator 83p.

PRESSURE SWITCH
Contzining » 15 amp change over
switch operated by a diaphrag
which jn turn is opernted by
pressure through a smatl metal tobe.
The operating presaure s adjustable
bat is pet to operate in approx. 10m.
of water. These are quite 1ow prensure dev icen stel
can jn fact be operated simply by blowing into
t.hc inlet tobe. Original use was for wushing
machina to turn off water when tub has reached
correet level but no doubt bas many other

applicatjons £2-10 each+25p post & VAT.

TELESCOPIC AERIAL
for portable, car radio or
transmitter. Chrome plated—
wix uechou, cxkndn feom 7§ to
4iln. 50p-+15p Post & VAT
KNUCKLED MODEL FOR FAL 50p+178
Post & VAT,

LIGHT DIMMER KIT

For dimming up to 250w without beat sink or
780w with heat sink. This comprises quadruc
variable control potentiometer, condenser, resist-
ozs, tag strip for mounting and data. Price £1 95+
30p Post & VAT.

RELAY BARGAIN

Type 600 relay, 2.changeover ome open and one
¢lased enn Twin 500 ohm cvils make this
suitable or closing off BC 6v, DC 12v, DC 24v
of AC mams using resistor and rectifier. 40p each.
Resletor and rectifier 20p extra.

and Fost VAT 20p.

TERMS
CASH DISCOUNTS

25% on onder over £500, 20%,
£50, 109, £30.

SMALL ORDERS
Please ndd 30p M order under £35.

LARGE ORDERS
Deduct discounts 2= follows: £30-£50 deduce 10% ;.
£60-£100 deduce 159%6 £100-£459 deduce 20%:

over £100. 15%

over £500 deduce

SWITCH TRIGGER.MATS

8o thin is undetectable under carpet bat will switch on
with slightest presture. For burglar alarms, shop doors, etc.
24In % 1fin £1-80. Post & VAT 30p.

18in X% Oin £1-30. Post & VAT 25p

3
SMITHS CENTRAL HEATING CONTROLLER

Push hutton gives 10 varlatlons as follows:—{1) con-
tinuoys hot water and contindous centra! heating
(2) continuona hot water but centra] heating off ab
night (3) continuocus hot water but centrat heating on
only for 2 periods during the day (4) hot water apd
central heating bath on but day time only (¥} hot
water alt day but central heating only for 2 perioda
during the day (6) hot water und heating on
for ® periods duriog the day time only —ihen for sammer time use with central
heating off (7) kot water continucud (8} hot waler day time only (9) hot water
twice duily {10) everyihing off. A handeume looklog unit with 24 hoor movement
and the switches and other parts necessary to select the desired gn)graruml: of
heating. Supplicd ¢ompiate wlth wiring diagram. Originally solk

g; over £15—we ofter these, while stocks ast, at £6-65 each, VAT & Poahse

D each.

WALL THERMOSTAIS (SMITHS)

Wall ting and in a h plastic case. (Cream and beige).

Adjustadle by alider (ockable) sud may be set to contral temperatares
from arcund freezing through to 50°C. The wide panel is engraved aml
indicates (frost), (warml, (very warm), etc. The thermostat will controt
heaters, etc., up to 16 amp at normal malng voltage and is ideal for
fving room, yn and greenhousc, ete. Price £1-95. VAT & Postage
80p. Dem't miss this

AUDIO AMPLIFIER

Part of the famous Reditune buckground muaic
system, secondhand, but believed in good onder.
Eou‘evtr. ne guarantee; we are sclling for spures
value only. These are 6 valve ampliflers, the outpw!
valves sre 2 X KL 54 in pushfpali, complete with
maios transformer, rectifier ample smaootl
equipment. The mains tracsformer alone, todavy
would cost at ieast £4. Size I8 9F” X 547 % 4&”. Price
onjy £2-00 4 postage and VAT £1-50.

154 ELECTRICAL PROGRAMMER

Learn in your sleep: Have radio playing and Kettle
bofling ns you awake—switch on lights to ward off
iotroders—have a warm housc to come home to.
All these and many other things you ean do i you
invest in an electrical programmer. Clock by famons
maker with 15 amp. onfoff ¢witch. Switch-on fime
c¢an be set unywhere to stay on up to 6 hours. Tode-
jetdent 140 il wmery JogRer. A bcsmhful upit. Price £2.95. VAT & Postaze
00‘:_ or with glass frent, chrome beéxel. £1-50 extra.

SHORTWAVE CRYSTAL SET

Althongh this uses mo battery it al.u realiy amazing
results. Yoo will recelve an ‘atnazing Assortment of
stations over the 19, 25, 31, 39 metre bands-Kit contains
chasls front panel and "afl the parta, £1-50—crystal ear-
phone 55p. VAT & Pottage 76p.

THIS MONTH'S SN|p S —
Smiths 24 hr. timer heart, really the ‘‘Antoset”
without its plastic case. This is a 24 hr. twice on,
twice off, clock swich which will repeat until re-
programmed. Swilches rated at 15 amps. Limited
supplies—£3.95 VAT & post 55p. each.

12 VOLT 1} AMP

POWER PACK

‘I'his comprisex double-wound 280/240V mains traasformer
f with full wave rectifier and 2000 mfd emoothing. Price
£3-75 plus VAT and Fost £1.

Heavy Duty Miins Power Pack. Output voltage sdjnstable from 1540V in
stepe—maximum load 250W—that is trom € amp at 40V t0 15 amp st 15V,
This really 15 a high power heavy duty wnit wiul dnzm of workshop uses.
Output velage ndjustinent is very quiek—eimply interchange push on leads.
Bicon rectifiers and smoothing by 3-000mF. Price £10-5¢ plas Lﬂ VAT & post.

TANGENTIAL HEATER UNIT

This heater unit is most eMcient, and quiet
ruoning. Is as fitted in Hoover and blower heater
costing 218 and more. Comprisen motor, impeller.
2LW element and 1kW elernient allowing «witching
1, ¢ and 3k'W and with thermal safety cut-out.
Can into any metal line case ot cabinet.
Quly nécds control switch. £582 plos VAT &
post. £1. 2kW Model as above excepl 2kW 2523
plus VAT & post 75p. Pon't misa this. Control
Bwiteh 44p. P & P. 40p.

INSTANT START FLUORESCENT

LIGHTING BARGAINS

Startericss control gear, complete with tube ends and tobe clips for window

llﬁhtmx. signa, fasciag, ete. 4 ft, 40 w. £1-90; 5 L. 65w. £2-00; 5 11 BOw. £2-20;

6 ft. 0w ﬂ 45‘ and for pairs s follows —twin 2 £, 20%. £2-55; twin 3 1. 30w,

£3-35; twin 4 1t 40w. £3-25; twin 5 ft. 65w. £8-25; twin 5 L. S0w. 8585 twin
8t 125r. £5-75. There arc nbout one half of makier's current, prices and can’t

be repeated ance stocks are cleared. Piease add 30p per piece {0 cover postage

or curriage abd 8%, VAT.

J. BULL (ELEGTRIGAL) LTD.

(Dept. E.E), 103 TAMWORTH ROAD,
CROYDON CRO 1XX
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MAINS TRANSFORMERS

At standard "30-250 volt primaries. 4 p
1v - o 1 amp (special) 1-75
Tdv e .. 5 amp -85
6:3v or - 2 amp 1-85
6-3v . 3 amp 1%
9y 1 amp -85
ov L B 3-5 amp £:50
12c . . Ijamp 1:50
19y lamp .. i0o
6-5%-0-6 5v x5 1 amp 150
18y 1 amp 150
24y 2 amp 2-28
2Uv 3 8 dmp 8-50
12-0-12v or SOmA 1-20
6 -0-6% 8 S0mA 120
BO-8v . : § amp I.56
18:0-18% 5 2 amps 350
25 1} amp 188
30v 2 lmp & 68 1amp 456
60w 3 amp & 5v 1 ump 750
27y 8 amp 4-50
v S7amp . 22-00
80 uvped 7Ev & T0v 4amp .. 550
230v-60mA & 6-3v e 1-5 amps 125
275-0-255v 5t 90mA & 6-4v 3 amps .. 295
EHT Transformer 5000+
23m 5 hE {intermittent) 5-5¢
2 amps 1-59
3 amps 225
3 amps 3-50
Add 307 ver pisce t0 caver postage and VAT 25°.

ONRLY £1-50 FOR SEVER
ELECTRIC MOTORS

7 powerful batt. motars
ap used In racing ears &
power models. Qutput &
types vary for ue¢ in
hundreds of difiercot
projects—Tools, toFs, models, et ALl el nes
reversible & for 1}-12v. batts. Wiring R, inc.
VAT & Post 40p. FREE plan for min. power
statlon.

BLACK LIGHT

An tzed in discotheques and for stage effects, ete.
YVirtually no white light appears until the rays
impimge on luminons palat or white shirts, ete.
. We offer " fw tubes complefe with starier,
“choke, lamp-holders and atarter-holder. Price
£ 75+Wp post. Tabes only 22, Post & VAT 50p.

MULLARD AUDIO AMPL|F|ERS
All m moddule form. each rexdy buill complete
v [th hiat sinks and conpection tags, data supplied.

40p post & VAT

Model 1172 1W. power
output £1-35+ 48p post
& VAT

Model EPO000 4 watt

50p post & VAT.

EP 0001 iwin channel or
stered pre amp. £2-80+4
50p poat & VAT

LIG HT SWITCH

\utomatically switches on lighta
at du=k and off at dawm.

afas be umed where h'ght and
dark is a convienent way to
~top and start an operation.
Redquires only a pair of wires 1o
the normal switch. In hakelite
Lox. normal switeh-plate eize.
1 amp model £3-75.

VAT 3nd Postaga 50p.

MAINS TRANSISTOR PACK
Denigned to opcrate translator seta and amplifiers.
Adjustable output 6v., 9v.. 12 volta for np to
S500mA (class B work.insl Takes the place of any
of the following battcries: PP1. PP3, PP4, PP6,
PP7, PP9 snd others. Kit comprises: maln
transformer rectifer, and load resistor
condennrera and ipstructions. Real snip at only
£1-50. VAT & Postage 80p.

SOUND TO LIGHT UNIT
Add coiour or while lght
to your amplifier. Wil
operate 1, 2 or 3 lamps
(mazximum 450%). Toit in
Box all readr to work.
£7-95 plus $5p VAT and
postage.

MAINS MOTOR
Precision roade —as used in
tecord decks and tapes recar-
slers—Iidea] alra for extractor
iana blower. heaters, ete. New
and perfect. Bnip at 865p+
VAT & Postage 20p. Postage
20p for firet on¢ then 10p for
each one ordered.

l" stackmotor £1-25+ VAT &

postage 25p. 137 stackmotor

n«soT\A'l' & Postage 30p-

EXTRACTOR FAN

Cleape the air al the rate
of 10,000 cublc ft. per
hour. Suitable for kitchens,
bathrooms, factories, chan-
giog rooms, etc.. it's 50
qulet it cau hardly be
heard. Compact, 3}" casing
with 53" fan blader. Kit
comprises moOtaT, fan biades
sheet stee) casizg, pull

apd fixing brackets. #4:25
VAT & Postage £1-50.
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Don't miss your copy of
HENRY'S ¢
CATALOGU

OVER 5,000 ITEMS - largest UK range of
electronic components for home .
constructors. -

200 PAGES - every aspect of electrenics and
components for amateurs and hobbyists -
kits, projects, test gear.

DOZENS of new lines and new ranges.
MANY price reducticns throughout the new:
Catalogue.

A Discount Voucher with every copy, worth
S0p.

|
“TRON STORES OPEN

:E:ut;sgn PARLIAMENT ST., NOTTS, Teti: ::l:;u.r;:hlm 42848

231 TOTTENHAM COURT ROAD, Wi. Tel: 01~

ELECTRONIC FOOTBALL
& TENNIS
WITH THE FABULOUS
VIDEO SPORT_
ON YOUR OWN TV

Playlhreeaxclllnn elec-
fronle qr

FOOTBALL ENNIS,
HOLE IN THE WALL
on your oawn TVI Just
pfug Videt Sport Into
the aerial socket of your
TV and away you go.
Completely safe for you,
vourchildren and your TV. M* nsoDeraled.
OUR INCREDIBLE PRICE £29-50,/C;

Post/Packing + Insurance £2-50.
DEM TIONS NOW
IN_ALL CENTRES!

AMFM HODULES LPIIT® LPITY
Combined AM/FM tuner modules.
together with a small number of R.C.'s
Fesrita uer{al make up a sensitive
FM/MWILW fu

6v. Supply, supnllnd with

data and circult sheets.

LPI1T7e CDsPoﬁB INED IF SR

£4-
LP4979. FM  FRONT
END AND AM GANG £4>80.
£3-52 THE PAIR.
Suitable Ferrite aerial8p

L.I‘FWTI..I\IEF?S

825 line lecelm UHF transislorised
tuners UK aperati

Brand new. (Postlpad-mq 25p each).
TYPE B 4-button push button (adi.)
£4-60. \

TYPE C variable tuning £2-99.

TYPE D &-bution UHF/VHF tuner £3-20

ALL HENRY'S PRICES
INCLUSIVE OF VAT

MIDLANDS:
New Electronics Store Open,
94/96 Upper Parliament Street,

Nottingham. Tel: (0802) 40403

Etectrome Centres

e Brochure, without obligation to:

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept.EEBll'i
P.0. Box 156, Jersey, Channel Islands.

Build the Texan & FM Tuner
TEXAN 20 +-20 W STEREO AMP

Fealures gtass fibre PC
board, Gardners low fleld
transfermer  8-1C's
10-transistors plus
dlodes efc. De-
signed by Texas
ingtrumentsen-
glneers for Henry's
and P.W. 1972. Overall
size 161" x 23" x 84" mains

operated, Free teak sleave with every kit
£29-95 (built & tested £39-$5) (Carr. 50p).

HENELEC STEREO FM TUNER

Features capaclty diode tuning, lead and
tuning metat indicators, malng operated,
High performance and sensitlvity, Overall
size in teak sleeves 87 x 24" x 64". Complate
|t with teak sleavs.

£26-25 (bulit & tested £31-20) (Carv. 50p).

JOIN THE LARGE BAND OF
CONSTRUCTORS!

SPECIAL OFFER -
GARRARD (T4 STEREO CASSETIE

TRANSPORT MECHANISM

@ Stereo Heads

@ Bullt in Motor Stablliser

® Auto Stop+Eject

® Pause Control

@ 12¥ DC Gperatlon.

Robust, precision engin-

cered mechanism based

on tha “STARR" patented desian. |¢e.l

lor uss In Car Ilzree cassene player;.

Hi FI sleu-o
other applications. Suitnbls for

me ‘PW Ascot Stereg Cassett

£13.50 m:.VATn&nJSD

AVO 9 HOYEMENTS Now condition
£6 -50 inc. VAY

FREE:

SEND NOW FOR OUR FREE LIST
NO. 36 FOR OUR COMPLETE RANGE
OF OVER 2.020 SEMICOMDUCTOR
DEVICES AT NEW LOW PRICES.

&04-406 Electronic Components & Equipment 03 -802 eas-i Hi Fudind
15¢ PA Disco Lighting High Power Sound 01-i02 5854 Efectronics
303 Special offers and hargains stare
Allmarto 303 Edgware Road London W2 18W

Centres Open
Sam-6pm

(¥ F 1 |

Q NAME -

ADDRESS

—r -

- —- Block caps please |

-------------------------------------
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oR the Christmas number our
Editor kindly allows me to
stray slightly from the straight
and narrow. It follows that the
tenor -of this article will differ
from the norm. I trust that if it
does not instruct at least it will
entertain. As they say in all the
best serials, “Now read on”.

In 1932 we were still in the grip
of the depression. There were
twenty men after every job, and
to be jobless meant near starva-
tion. I was searching for a job,
when an advert canght my eye:

“Wanted radio engineer used to
P.A. work, must be able to drive
car, apply Alexander Black, The
Wireless Doctor, 32 Ebury St,
London SW1”.

There was one little snag, 1
had never driven a car but
I needed a job and .anyway, I
figured, I had driven a motorcycie
and there could not be much
difference. My friends still do not
believe me when I tell them that
my first experience of driving a
car was from Victoriza up to
Marble Arch, down Oxford Street
and along Tottemham Court Road
to the Y.M.C.A., but the purpose
of this story is not to tell you
about a trip that still gives me
nightmares, but about the job.

Much of the work consisted of
putting in temporary public
address systems in various London
theatres and controlling them
during the show. Needless to say
our equipment was primitive by
modern standards, big heavy valve
amplifiers, feeding huge exponen-
Hal horn speakers. The micro-
phones, believe it or not were
carbon granule, powered by a
nine volt grid bias battery. Woe
betide any singer, who in a
moment of enthusiasm picked one
up. The noise, sounded as if the
roof was falling in.

After a short while I was asked
to do the installation for a new
play opening in London entitled
“Whistling in the Dark”. It would

also be my duty to-travel round
with it. It was an ingenious play
and had a great success in
America where it was made into
a film, but in order that you
appreciate the full flavour of my
later predicament, I had better
briefly explain the plot. Some
gangsters capture a writer of
“Who dunmnits” and his girl friend.
They threaten to torture the girl
if he does not invent a way to
kill the District Attorney without
detection.

The writer explains how to put
poison i his toothpaste. The
gangsters rip the telephone out,
remove it and leave the hero
and heroine locked in the room
while they go off to commit the
perfect crime. Our hero has got
to get a message to the outside
world somehow. Being a re-
sourceful man, and no doubt
having been a regular reader of
Everypay ErecTroNIcs, he has
noted there is a radio set in the
room, and he works out that by
connecting the telephone leads
to the output stage, he could
utilize the speaker as a micro-
phone and call the éxchange, and
then by changing the leads on the
detector stage, he could hear their
reply. After several attemptis he
succeeds and the D.A. is saved

and all ends happily.
My job was to provide all the
necessary sound effects. We

played the Comedy Theatre, the
old Futham Shilling Theatre, and
then we went to the Theatre Royal
Chatham. I always used to get to
a new location about two o’clock
which gave me a good four hours
to lay out the cables, plug in the
mains and test. The last job was
usually to connect the two wires
to the microphone battery. The
mains was a long way from the
stage and I ran out my cable and
connected up.

I switched on and bang went all
the main fuses. Having asser-
tained the amplifier was alright I
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looked at the cable and to my
horror I found I had been given
1/044, the type of cable you use
for permanent house wiring. I had
already rolled it up and un-rolled
it 2 few times and having only
one copper wire in each lead, it
was now beginning to break up. I
could not possibly find any new
cable in the short time left, so [
had to search for the breaks with

an Avometer and a pin con-
nected to onme test lead. As I found
each break I had to repair it;
there were four of them all told.
By now they were ready to start
ActL

The stage manager was very
understanding and so were the
actors. They said they could stall
in Act I (where the radio was just
switched on to establish its
presence) but if the outfit did not
work at the appropriate time in
Act I, they would have to return
everyones money. I should explain
here, that at the right moment, a
girl acting as a telephone
operator, spoke into the micro-
phone off stage and the resnit
came out of the loud speaker of
the radio.

You will never believe this, but
it’s true, I connected up the micro-
phone battery with just two
seconds to spare. I held my
breath, and then to my ufter
relief, I heard a nasal feminine
voice coming from the stage radio
saying “Number please”. You will
now understand that I did not
acquire all my white hair, through
trying to advise you on componeitt
buying!

Happy Christmas.
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siGNAL tracer allows the presence of a
A signal to be followed through the various
sections of a receiver, and can thus be of con-
siderable aid in locating the site of a fault. The
tracer shown here is contained within a small
probe unit, to hold in the hand, with output to
a single earpiece, or pair of headphon&s It is
snitable for radio frequency, intermediate fre-
quency, and audio circuits.

THREE-STAGE CIRCUIT

The circuit- diagram is shown in Fig. 1 and is
basically a demodulator D1 followed by two
audio amplifiers; Cl is an isolating capacitor, so
that touching the probe upon variou$ circuit
points does mot cause a short circuit, or upset
d.c. working conditions in the receiver or other
apparatus.

Capacitor C1 is rated at 150V, and the unit
is intended for working on transistor equipment,
where only low voltages will be present.

Capacitor C2 couples the demodulator to the
first audio amplifier TR1, and C4 couples to the
second stage TR2. Current for TR1 and TR2 base
is obtained through R5 and the headphones. This
allows the probe to be switched on or brought
into use by plugging in the phones. i is switched

off when they are umplugged. Current drain is
small, from a single dry cell in the unit and
should therefore last a long time.

CASE AND BOARD

The tracer is constructed to fit in a plastic
container 70mm long by 35min in diameter.
The container was originally used for holding
confectionary decorations and spices. The exact
dimensions are not important, provided all -the
components can be accommodated.

The prototype circuit board was 0-15 inch
plain matrix board size 55 x 32mm and was cut
so that it would slip inside the container. A
littie needed to be filed away each side near the
ld, so that the latter could fit. If the container
is not quite the same size as this, the board is
cut to suit. It is not likely to be easy to fit the
parts in a case which is very much smaller than
that mentioned.

BOARD WIRING

The probe should be fitted first, and is a 6 BA
threaded rod, about 65mm long. It is fixed with
adhesive, and tied using thread passed through
the holes in the board, using a needle, and
similarly smeared with adhesive; Cl is best

ROBE TRACER

By F.G. RAYER

soldered to the probe before fixing it in this way.

As the battery rests along the underside of

the board, no leads or joints occupy the centre

rows of holes. Components R1, R§, TR1, and

TR2 must be kept inwards so that the board can
be placed in the container, see Fig. 2.

The battery will seldom need renewing, and
leads are soldered to it, the outer case being
negative. Though the HPT cell car be fitted,
the smatler HP16 cell would be msfactory, lf
NECeSSAry.

CASE FITTING

The tracer can be tested before fixing it in
the case. The probe passes throungh a hole
drilled in the bottom. A washer and nut are put

ESTIMATED COST* )

OF COMPONENTS
excluding V.A.T.

£1.80
excluding case
and headphones

*Baged on prices prevaliing at

ANCE
9:

time of going to press
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Fig. 1. The complete

circuit diagram of

e e TR o the Probe Tracer.

on here, and insulated sleeving to cover the
probe nearly to its point.

At the top of the case, a hole is made in the
lid so that the jacket outlet bush passes through
it. Run 300mm or so of thin flexible wire (from
the emitter of TR1) through a small hole, and
fit this with a crocodile clip. The lid can then be
put on, followed by the outlet nut.

A surplus pair of 100 ohm headphones was
found ideal for use with the probe, but phones
of other resistance, or single personal type ear-
pieces (except crystal) can be used instead.

T e 1

2 "!a!t'g' ey

Photograph of- completed unit and earpiece.
Alternatively headphones can be used.

METHOD OF USE

~ Tests begin at the earliest point in a receiver
where signals can be heard, and proceed step
by step through the circuit. Whén the point
where a fault which prevents reception exists
is passed, signals cease. Detailed checks are
then made between this point and the earlier
point, where signals were present.

The typical circuit for which the probe may
be used is shown in Fig. 3. This a superhetro-
dyne circuit and will be helpful in understand-
ing how the tracer can be employed.

.
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The probe earth clip is attached to the receiver
earth line. Referring to Fig. 3, the probe could
be placed at some later point such as E, to
check that TR1 and TR2 are operating. But
assuming that the method of use is more easily
followed if the circuit is taken from the begin-
ning, a first test could be made with the probe at
A. To obtain sufficient signal strength, a
temporary aerial needs to be -attached to the
receiver. If there is no external aerial socket, it
can be taken to A. If signals cannot be tuned in,
L1, VC1 and T1 and connections to them are

2 _

j

SR WV,
R3 18kQ (“)HS
Ré 1MQ 335
R5 22kQ
R6 100k

All $W + 5% carhon

Capacitors
C1 5000pF 150V working ceramic or plastic
C2 0-047gF plastic or ceramic
C3 220pF ceramic or polystyrene
C4 0-047uF ceramic or plastic
C5 0-474F ceramic or plastic

Semiconductors
D1 OQAS8f% or similar germanium type
TR1 BC107 silicon npn
TR2 BC107 silicon npn

Miscellaneous
| SK1 3-5mm jack socket
B1 1-5V HP7 :
Plain matrix board size 0-15 inch x 55 x 32mm;
plastic tubular case, connecting wire; 65mm

‘ long 6BA balt.
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Fig. 2. The layout of
components and wiring
details on the com-
ponent bhoard,
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Fig. 3. The circuit of a typical superhetrodyne receiver with
test points to illustrate the method of using the Probe Tracer.
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suspected. Assuming signals are obtained,
moving the probe to B checks L2, Volume will
normally fall considerably, as L2 has few turns.

Signals should be received with the probe at
C. If not, TR1 and its associated components Rl,
R2, B3, L3, C2, VL3 and V(4 are suspect.

Veclume at D will again fall, due to the loss in
IFT1. If signals are present at C, but not at D,
IFT1 or its connections need checking.

Point F introduces TR2, and considerable gain
should be apparent, compared with D. No signals
at E (when obtained at D) suggest that TRZ2,
R4, R5, VR1 and C4 need checking, and also
IFT2.

Tests continue at F, then G. With a circuit
board which may have a virtually invisible con-
ductor crack, a test such as at G then at H will
establish if the signal is lost in a typical foil
conductor such as that from G to H.

Point I tests TR3 stage, and point J completes
IF tests.

Audio circuit tests can be at K, and at L, to
check VR1. Location M checks R7, and after this
N checks C9. Point O checks TR4 stage. P, Q,
and R are subsequent test points.

When moving ahead in this way through the
receiver, volume may be expected to become
too great, Up to point K this can be avoided
by de-tuning or finding a weaker signal. After
VR1, volume is controllable by this component.

Career

G LR

Your

Cot

ELECTRONICS

Where sounds from the speaker are trouble-
some when tracing the source of am intermit-
tent contact or some other fault which does
not whoily prevent reception, the speaker can
be temporarily disconnected. A.resistor of about
t]:lle same value is temporarily connected m its
place. :

When a defective stage has been located, some
fault such as a poor joint, or short-circuit
between conductors, may be obvious. If not, it
is then necessary to check components and con-

_nections individually. There may only be a few
items in the part of the circuit which has been
found to be defective.

A voltmeter wili show if the expected voltage
is found across C8 {clearing the on/off switch,
etc.) and across C7 (clearing C7 and R8), and
at points such as C, E and I, to check any sus-
pected winding here. Naturally detailed checks
are only necessary over any part of the circuit
which could cause the loss of signals between
consecutive test points, as explained.

A resistor of about 1 megohm may be soldered
directly to the probe tip, and can be included
in the sleeving, to minimise the loading of any
circuit by the probe. This dees, Rowever, reduce
sensitivity to very weak signals, and normally
any loading by the probe, or de-tuning produced
by it, will not be of importance in circuit tests
which are intended to locate a fauit. =

A e

knock the text imtc shape. A
friendly draughtsman could pro-
duce the illustrations.

PUBLICATIONS
DEPARTMENT

The situation is vasﬂyldi'ﬁerent
today. Even comparatively small
companies have a technical pub-

TECHNICAL
PUBLICATIONS

EVERY item of electronic equip-

ment and, indeed, most of the
electronic components with which
they are built, need backing up
with user documentation of one
sort or another. For a compoient
such as a transistor or integrated
circuit there is at least a specifica-
tion and generally some applica-
tion notes as a guide to the user
on how to best use the component
in practical electronic circuits and
what pitfalls to avoid.

An equipment needs a user
manual to instruct on the method
of operation. This manual will
often include a full description
of how the equipment works and
if so it will also include block

By Peter Verwig

schematic diagrams. It may also
include a section on fault finding
and maintenance. If the equip-
ment includes electro-mechanical
eqnipment such as magnetic tape
drive mechanisms which are sub-
ject to mechanical wear there may
be a separate overhaul manual
with detailed step-by-step instruc-
tions for dismantling, repair and
re-assembly.

In the early days of electronics
when equipment was simple in
character the task of describing
the eguipment, how to operate it
and what to do if it went wrong,
was often left to the design
engineer and was regarded as
almost a part-time job. From a
few jottings by the engineer a
junior clerk might be expected to
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lications department with full
time authors amd illustrators. In
large companies such a depart-
ment may number a hundred or
more people on its staff. They pro-
duce technical manuals which can,
for a big electronics system, run
inte hundreds of thousands of
words bound in several volumes.

Even the typical technical hand-
book for an average piece of
equipment will have some 15,000
words and perhaps 20 illustrations
in 50 or so pages. Very small
companies often have their tech-
nical publications produced by
contractors specialising in such
work.

The technical author and tech-
nical illustrator work behind the
scenes but they are imporiant,
well respected, and have a good
career structure with exceilent
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lHlustrators co-relating d'rawi‘ng-s with equipment.

salaries. Moreover, because equip-
ment is becoming ever more com-
plex the demand for professional
authors and illustrators is always
increasing. It is a growth area
offering job security as well as
interest, the opportunity to be
creative within certain limits and,
at the end of each project, the
satisfaction of seeing an end-pro-
duct in which your own work is
recognizable.

Note that I have stated in the
preceding paragraph that there is
opportunity to be creative within
certain limiis. There is, of course,
no objection to a very creative
person being employed in tech-
nical publigations. But a good
techpical illustrator does not have
to be an artist and a technical
author does not have to be
literary.-

I once kanew an illustrator who
had water colours hung at the
Royal Academy and whose
postage stamp designs were
adopted by a number of countries.
A technical author of my acquain-
tance had a rising reputation as
a novelist, These special skills
were not, however, needed in their
ordinary work. In the department,
they exercised the same firm
discipline as their fellow authors
and illustrators in presenting facts
plainly and simply, unembellished
by their imaginations.

RACAL GROUP

As most readers of this series
of career articles will have an
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engineering rather than artistic
interest, I shall concenirate on
the technical author rather tham
the illustrator. For an up-to-date
assessment of requirements I con-
sulted the Technical Handbooks
Manager of Racal Group Services
Ltd., which is a central orgamisa-
ton serving all the TUK-based
manufacturing companies in the
Racal Electronics Group which
employs 6,000 people world-wide
and has a turnover of £75 million
ayear.

The Group’s business is founded
on radio communications, instru-
mentation, data transmission and
magnetic recording with a wide
product range. The Technical
Eandbooks Section of the Group
Publicity Department employs
twenty technical authors and illus-
trators and may be regarded as
typical. The general principles
described are equally relevant to
other manufacturers who may
employ more or fewer people, and
who may have their business in
other sectors of the electronics
manufacturing industry.

Unlike the other careers already
ountlined in this series, technical
authorship is not open to the
school-leaver. But if you are a
school leaver intent on building
a career in electronics read on.
You could be a technical author
in five years time and if you think
vou have ability and an aptitude
for technical exposition, your
“apprenticeship” will be z2ll the
more valuable if you have a
definite target in mind.

QUALIFICATIONS

What qualifications do you
need? Certainly the ability to
express yourself clearly and con-
cisely. Remember that your work
as well as being clear to English-
speaking operators and engineers
may also have to be translated
into French, German, Spanish,
Arabic, Japanese or Chinese, and
by translators who may have only
a superficial technical knowledge.
But far more important is
engineering knowledge and ex-
perience.

Before you can write om anmy
subject you must understand it.
And if you are to be effective in
writing on maintenance and over-
haul of equipment you will need
to bave done some trouble-shoot-
ing and overhaul yourself
although not necessarily on the
equipment for which you are writ-
ing the manuals.

You will need a good
personality because the actual
writing of the text is the only
solitary part of the total work and
may take up only half or even less
of your time. The rest is spent
on discussion with design
engineers, with the illustrators
working on your project, with
printers and with service
engineers. You also need to be
discreet and trustworthy. This is
because the technical author is
brought in at am early design
stage of a new product so that
the handbooks are printed and
ready to accompany the first units
leaving the factory.

You will need to preserve com-
mercial security. No company
wants to employ people who leak
out confidential information. If
you are working on military pro-
jects you will be bound by the
Official Secrets Act and it may
be that your section of the office
will be isolated physically from
that engaged on commercial pro-
jects.

The blend of qualities needed
for a good technical author are
both complex and considerable.
There are very few really good
handbooks produced in Europe or
the United States and this is a
reflection on the difficulties of
finding good authors and why,
when they are found, they are in
such demand.

A fruitful field of recruitment
is in test departments and in field
engineering departments. Five
years experience in either of these
is a good foundation for a bud-
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ding technical author. In either
of these jobs a thorough know-
ledge of professional electromic
products is obtained together with
troubleshooting experience and
ability to use initiative and take
responsibility. :

You will have acquired a work-
ing knowledge of most techniques
in electronics including analogue
and digital circuits and logic. You
will be capable of reading circuit
dizgrams and recognise the func-
tions of each stage of a circuit.
You will probably have acquired
an Ordinary National or Higher
National Certificate.

Given a good test engineer or
field service engineer the rest can
be taught. However brilliant you
may be at English composition
you will never get a job or hold
a job as a technical author unless
you have the technical knowledge
appropriate to your subject. But
the person with the right mix of
experience and only reasonable
competence in exposition can be
successful.

INTERPRETER

Bemember that the technical
author is not writing advertising
copy or a great work of literature.

He is above all an interpreter. .

He gets notes, either written or
verbal from design engineers and
these are often scanty and in-
complete. He may have to re-write
them, expand them, compress
them, edit them to make them
comprehensible to the person new
-to the equipment. In conjunction
with designers he may have to
originate trouble-shooting charts
and overhaul procedures.

It will be seen that this is a
job for an engineer with writing
ability rather than a writer with
a litile engineering knowledge.
Given a good engineer, a technical
publications department can train
a newcomer in the craft of tech-
nical writing and this they are
willing to do. A newcomer would
generally work under supervision
for his first few months, perhaps
on amendments to existing
manuals follewing product modifi-
cation, or on the simpler sections
of a large manual,

As experience is gained so his
responsibilities will be enlarged
so that he is not only meeting
engineers and originating his own
materiat but also instructing illus-
trators on the diagrams and other
art work which will be used in
support of his written matter. A
senior technical author may
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“employ” a junior author and a
couple of illustrators. Some pro-
jects are so large that they need
a group leader. Salaries for senior
authors are currently in the
£4,000 bracket and a junior may
expect to start in a technical pub-
lications department at £2,500.
Publications dealing with
defence equipment are almost in-
variably produced to a fixed
specification in relation to layout
and contents. These are currently
laid down for the Army, Navy
and Air Force, each of which
differs in certain respects although
there is a move to harmonisation,
For commercial equipment most
departments have their own
internal standards so that most
handbooks have a umiform ap-
pearance and structure of con-
tents. But within the constraints
of standardisation there is rcom
for initiative in the art of
engineering exposition.

PROMOTION

An author promoted to section
leader status has additonal
administrative responsibilities. He
will delegate tasks to authors
under his control, arrange for
equipments to be photographed,
arrange printing orders and
editorially check individual
authors’ drafts. At times when
pressure of work is such that sub-
contractors may be called in, he
will usually liaise with them and
supervise the quality of their
work.

To be a techmnical author is not
a dead-end occupation. There is
opportunity to rise to manage-
ment status. Even at the bottom
of the careers structure the tech-
nical author is generally regarded
as beiug in the professional staff
category on a monthly salary and
entitted to additional benefits
applicable to salaried staff in the
company. At the least, these bene-
fits will normally include a shorter
working week and longer holidays
than for shop-ficor staff.

Technical authorship is a chal-
lenging occupation. It is not easy
at any time and it can be very
frustrating when, for example,
late design changes or modifica-
tions involve re-writing or altera-
tions to circuit diagrams or illus-
trations. But it can also be very
rewarding. A good handbook en-
hances the product and although
your name may not be printed
on the cover it is still a book you
have written or helped to write
and in which you can take pride.

Technical authors may apply for
membershsip of the Institite of
Technical and Scientific Com-
municators who issue a diploma
to those suitably qualified and

experienced. The Institute has

its own quarterly journal and
monthly news letter, holds meet-
ings in London, and arranges
visits to industrial establishments
and seats of learning. The address
of the Institute is 17, Blue Bridge
Avenue, Brookman’s Park,
Hatfield, Herts,

Engineer and Author discussing PCB circuit details.
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by Anthony .‘Iohn Bassert

NON-DESTRUCTIVE BREAKDOWN-YOLTAGE TESTER

Professor Ernest Eversure, or the Prof. as his friends call him,
has been experimenting in electronics for more years than
anyone can remember and we thought that you might like to
hear of, and perhaps repeat, some of his extraordinary experi-
ments. Anthony J. Bassett recounts some of these experi-
ments every month so why not follow the Prof's work and
learn along with young Bob, his friend.

rom a safe distance Bob had

seen how, with the Prof’s own
breakdown voltage tester, huge
sparks flickered as thousands of
volts flashed out to test com-
ponents for his experiments. But
the Prof. was mow busily design-
ing a miniature tester which
would be safe for Bob to use him-
self. Soon he had produced a cir-
cuit-diagram for the tester (Fig.
1).

Bob collected together the
necessary parts. For ME1 ke used
a small recording-level meter with
a full scale deflection rating of
imA. With the Prof’s help, he
measured the chassis, marked it
and made holes to mount the
meter, control, switches and ter-
minals. (An aluminium or plastic
case of about 200X 150 X 60mm is
suitable.)

After they had assembled the
components onto the chassis, and
carefully wired and scldered the
assembly to form the circuit of
Fig. 1, the Prof. carefully checked
it over. In particular ke checked
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that CI and C2 were firmly
clamped into the capacitor clips,
and sleeved with insulation to
prevent any short<ircuit to
chassis.

When the Prof. was satisfied

that the tester had been safely -

and properly constructed, he fixed
the chassis base in place, and
fitted four rubber feet,

TESTS

“This tester can be used for
tests on a wide variety of com-
ponents, Bob,” the Prof. began,
“and it can also be used to re-
form electrolytic capacitors, which
is necessary when these have
been in storage over long periods
of time.”

“Because the tester is likely to
find most use in the testing apd
selection of transistors and diodes,
it has been designed around this
function and is therefore provided
with a transistor socket and an
npn/prp polarity switch (S4).

“It can be used to test almost
any type of junction tramsistor,
and because the test-current is

limited by R1 to a very low level,
the test delwvers insuflicient
energy to damage the properties
of the junction.

“Sappose we start with a BC109
transistor. To test this, beginning
with S1 switched off, we will set

‘the controls on the tester ready

to begin.

“According to the specifications
for 2 BC109, the maximum col-
lector/emitter voltage is only 20
volts, so we can set S3 to the 300
volt range as this is the lowest
available on the tester. The BC108
is an npn type, so S4 is set for
npn.

“Now with S2 off, so that you do
not touch the test-terminals whilst
the test voltage is connected, in-
sert the BCI09 into the test
socket; S2 can nmow be switched
on. Leave S6 off; and make sure
that VRI1 is turned towards the
S$3 end so that when we switch on
S1 the test voltage will start at
zero.

“In order to measure the test
voltage, we will connect 2 multi-
meter to the voltage-test terminals
SK1 and SK2. It is best to use a
high-resistance instrument of 20
kilolums per volt or more. This is
because the testcurrent for the
multimeter also flows through
ME], causing a very small error
in the reading of MEIL. If the
multimeter is of sufficiently high
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Fig. 1. Circuit diagram of the breakdown voltage tester.

resistance, the error will be so
small as to be almost impercep-
tible, but if a low-resistance multi-
meter is used, the magnitude of
the error would cause difficulty in
using the tester.” !

After Bob had connected the
multimeter to the terminals, he
set it to the 50 volt range.

“] think the 50 volt range
should be right for this test,
Prof,” he remarked, “as the tran-
sistor is rated at only 20 volts Ve.
rating.”

Seeing that the multimeter was
connected correctly, and that
everything was ready to begin the
test, the Prof. plugged the tester
into the mains and switched S1
on.
The neon tndicator came on, but
nothing else seemed to happen
until the Prof. carefully began to
turn VRI. As he did so, the needle
on the meter ME1 began to move
across the scale, indicating that
the transistor was conducting and
allowing a small current to flow.
The voltage indication on the
multimeter, however, remained
near zero.

“A small bias current is now
flowing through R2, and this
causes the transistor to conduct,”
the Prof. informed Bob.

“But if I operate the test switch
S5, this disconnects B2, and con-
nects R3 instead, and this pro-
vides zero bias. The transistor
should then cease to conduct, and
a voltage reading will appear on
the multimeter.”

The Prof. operated S5, and
immediately the current reading

swung down almost to zero, and
a reading of several = volts
appeared on the multimeter. The
Prof. continued to turn VR1 clock-
wise, and as he did so, the reading
on the multimeter rose until a
voltage of 20 volts was indicated
across the transistor.

SAFETY MARGIN

“This is the manufacturer’s
maximum rating for the transis-
tor, Bob, but in giving this speci-
fication they always allow a mar-
gin between the voltage specified,
and the voltage which the transis-
tor will actually block or with-
stand. By using this tester we can
find out practically how much
higher we can go. This means that
we can continue to turn the volt-
age up, using VR1, wuntil the
collector/base junction of the
transistor fails to prevent a cur-
rent flow through the transistor.
When this happens, the current
flowing will be shown on the
meter ME1.”

“] think I understand,” said
Bob; “If the mmakers have allowed
a margin of 5 volis on their specs-
fication of 20 volts, then when
we reach a reading of 25 volts a
current should begin to flow. But
if the margin is higher, say 10
volts, appreciable current will not
begin to flow through the tran-
sistor until we reach 30 volts or
higher.”

“That is right,” agreed the
Prof., turning the voltage up first
to 25 volts, then to 30 volts. Still
no current was indicated.

“We have now reached-another
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of the manufacturer’s rated maxi-
mum voltage levels, Bob. If you
refer to the data once more, I
think that you will find that 30
volts is given as the absolute
maximum oollector/base voltage
in free air at 25 degrees centi-
grade.”

The Prof., however, continued
to turn the voltage up until the
voltage had reached 50.

“] think that the maker’s mar-
gin for maximum voltage is
higher than you anticipated, Baob.
We’d better change the meter
range.”

The Profs switched off S2 so
that the test voltage was removed
whilst he changed the range on
the meter. Then he switched S2
back on again and continued to
turn the voltage up at a slow but
steady rate. Quly when the volt-
age reached nearly 60 volts did
the needle of ME1 begin to stir
to indicate a flow of current.

When this happened, as the
Prof. continued to turn VR1, the
current continued to rise, but the
voltage remained around 60 volts.

“The actual maximum blocking
voltage of this transistor has now
been reached, Bob, at about 60
volts, which is far higher than the
manufacturer’s specification.”

“Why 1is it, Prof, that the
makers allow such an enormous
margin?” enquired Bob, “Why
don’t they claim that this is, say,
a 50 volt transistor and give the
user only a 10 volt margin?
Wouldn’t this be sufficient?”
Answers and more tests next
month.
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DOWN T0 EARTH ~

By GEORGE HYLTON
STRANGE GOINGS ON AT THE RECEIVING END

F ROM time to time readers report

peculiar reception of radio
signals, Frequently it involves an
audio amplifier which produces,
unasked, a radio programine or
TV sound. In these cases the
explanation is nearly always that
the reader who owns the audio
gear lives near a radio or TV
{ransmitter.

Strong r.f. signals get picked up
on the input leads, or the wiring,
or the mains connection, and so
get into the amplifier, where they
are rectified {detected) by a valve
or transistor to produce the pro-
gramme noises. (TV interference
is generally accompanied by the
buzz of the frame sync. pulses,
which sound rather like mains
hum.}

Qccasionally, the interference is
not present all the time. There
are just short bursts of speech
which disappear after a few
seconds. People who experience
this generally turn out to be liv-
ing near roads used by vehicles
with mobile radio telephones,
such as the police or “radio taxi”
Services.

A much more unusual type of
radio breakthrough is reported by
a Portsmouth reader, S. G. Tel-
ford. He discovered by accident
that his audio amplifier gave out
Radio Sweden in Englisk when he
connected an electrolytic capacitor
across the input. “The reception
was perfectly. clear”, says Mr.
Telford, “except for slight fading,
but there was another station in
the background.”

The unusual thing about this
case was that it involved long-
distance reception. Usually, the
signals from distant stations are
too weak to break through audibly
like this. Our reader thought that
perhaps the particular 470xF
capacitor he was using was tuning
the equipment, so with great
presence of mind he tried several
others with different values. They
all worked. But a short-circuit of
the input silenced the programme.

What is the explanation? Well,
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clearly, this is another case of r.f.
breakthrough, but a most unusuatl
one. Fortunately our reader
managed, in the short time the
effect lasted, to make some simple
but useful tests. Shorting the
amplifier input silenced the pro-
gramme, so it seems clear that the
transmission was coming in at the
amplifier terminals, not through
the mains or by direct pickup on
the circuit wiring. Secondly, a
capacitor—almost any capacitor—
aided the breakthrough.

Now, the 470pF capacitance
which first gave the effect has, in
theory, such a low impedance at
any short-wave radio frequency
that it is virtually a short-circuit.
In practice, however, many types
of capacitor—including electro-
lytics—contain strips of conductor
which are rolled up to form the
usual cylindrical shape. A rolled-
up conductor is a coil of sorts. It
has inductance. Not much,. but
enough, perhaps, to fune the
amplifier input very broadly to
somewhere in the short-wave
band.

It’s quite possible for capacitors
with very different values of
capacitance to have similar values
of inductance. This could explain
why the radio programme was
still heard when the capacitor was
changed. -

SELECTIVITY

Why the selectivity? Only Radio
Sweden came in strongly. There’s
no need to assume that there wwas
any special selectivity. This acd-
dental reception could have been
the result of freak radic propaga-
tion conditions which put a strong
signal from one station into the
amplifier, leaving others too weak
to be heard except as background
noises. It is just possible, however,
that a more selective effect was
at work.

For example, the mains wiring
in the house could have formed
an aerial tuned to Radio Sweden’s
frequency. The house—including

the amplifier—would then have
been filled with an enhanced
electromagnetic field which
assisted breakthrough. Then again,
the amplifier itself, though an
audio amplifier, could have had
stray internal feedback which
made it operate as a selective
short wave tuner of fixed fre-
quency. But in this case one would
have expected reception to happen
frequently, not just once.
Another possibility is that the
signals weren’t coming directly
from Sweden at all, but were
being reradiated accidentally by a
receiver in the house next door,
perhaps on a changed frequency-

FADING

Well, that’s about as far as I
can go, on the evidence, in ex-
plaining that problem. But another
reader, M. P. Chamberlain of
Thurnby, Leicestershire, says that
the station he’s listening to on his
LW/MW radio starts fading in
and out as soon as it gets dark,
even with an outside aerial. He
doesn’t give any further details,
but 'm placing a modest bet with
myself (that way you don’t lose)
that it’s a medium-wave station,
probably near the highfrequency
end of the MW band, that gives
the trouble, and also that it's a
fairly distant station, 100 miles
away or more.

The fading happens because
signals from such a transmitter
can reach the receiver in two
ways. During the day, they arrive
by orly one of these ways—the
“ground wave”, which is that part
of the transmission which is bent
round the curved surface of the
earth by the process of refraction.
By day, the rest of the energy
from the transmitter goes off into
space.

At night, on these frequencies,
the ionosphere becomes a reflec-
tor, and the “sky waves” are re-
flected back to earth. So after
dark the receiver picks up both
waves—the ground wave and the
sky wave. If they happen to be of
equal strength, then they can
either add together, giving a
stronger signal, or caucel one
another out. The ionosphere keeps
changing all the time, so some-
times the signals add, and later
they cancel, then they add again,

-and so on. The station “fades in

and out”. The only remedy is to
live nearer to the station, where
the ground wave is stronger all
the time!
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The Sinclair DM2 Multimeter.

Comprehensive. Accurate. Portable.
And really rugged.

Yet only £59. ;..5un

State-of-the-art circuit design, incorporating high-quality
components, has resulted in a professional, 33 digit
instrument of outstanding performance and relizbility at a2
realistic price.

A custom-designed MOS LS| digital processing 1C coniols
the auto-polarity dual -slope-integration A to D converter.
The circuit built around this 1C uses a MOSFET op-amp input
buffer with 0-1% metal-film resistors, Theresultis

excellent accuracy and stability with a very high basic input
impedance.

The instrument reads to 4 1999 and has a basic accuracy
onthe 1V DCrange of 0-3% - 1 digit. Four 8 mm LED
displays provide excellent leglbulny and angle of view.
Battery operation allows complete independence of mains
supply.

The Sinclair DM2 has all the capability you need. Just take a
look at its features and compare them with higher- priced
multimeters. You'll find the DM2is theirequal in virtually
everything — except price !
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Features of the Sinclair DM2

5 functions giving 22 ranges
DCvolts—1 mVto 1000V

AC volts—1 mV 1o 500V
DCcurrent=0-12At01 A

AC currant—1aAtol1 A
Resistance—1£) 10 20 M4}

Easy to use

Automatic polarity, push-button
selection for ali ranges and modes
from a single input terminal pair.
Easy toread

Big. bright8 mm LED display gives
a qunck claarreading.

3% dlgn display

Display reads from 000101 939
Overtoad indicator.

Protected

Separate fuses for cument and
resistance circuits.

Accyrate

-Dual slope integration. High

stability.

Rugged construction

Tough metal casing takes the
roughest treatment — try standing
onit!

Two powarsources

Supplied with a 3 V baitery,
giving 60-hour typical life. Mains
adaptor also available.

Postable

Weighs only 31b approx,
including battery.

Measures only 2inx 9inx §in
approx.

Optional extras

Mains adaptor— £3.19 inc VAT.
Carrying case — £5.40 inc VAT.
12-month no-quibhle
guarantee
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Use it on the move. Keepthe DM2 inits carrying case
—it's always ready for use.

Allyou need tousethe DMZ, . . anywhare. Mains
adaptor...carrying case ... multimeter...you're
ready for quick, efficient metering - whatever the
sttuation.

Take advantage of this money-back; no=tisk offer
today

Test the Sinclair DM2 for yourself. Simply send us a cheque,
your Access/Barclaycard number, or an official company
order, with the coupon below. And in the uniikely event you
find it's not what you need, returnit to us within 10 days

and we'llrefund your money in full.

Interested in a quantity discount ?
Use the coupon to arrange a demonstration and get details
of prices on 5 or more instruments.

Sinclair Radionics Ltd,
London Road, St lves, Huntingdon,
Cambs., PE174HJ.

Tol: St lves (0480) 64646.
VAT Ragistration No 1 213 817C 88.

— | — | |

Everyday Electronics; December 1975

The Sinclair DM2 Multimeter:
fuil technical story

DC Volts
Range Accuracy Input Resolution
Impedance 2
1V 0-3% =+ 1 Digit >100MO 1mV
o0V 0-5% 1 . oM 10mV
100 V 0-5% <1 .. 10M0Q 100 mVv
1000 v 0:5%+1 . 10MQ 1V
Maximum overioad — 350V on T Vrange
1000V on ali otherranges.
AC Volts
Range Accuracy Input Frequency
g Impedance Range
iV 1:0% + 2 Digits 10 M Q/40 pF 20 Hz-3 KH=>
10V 1:0%+2 .. 10M Q740 pF 20 Hz-3 KHz
100 V 20%+2 .. 10 M €3/40 pF 20 Hz—3 KHz
1000 V 20% 2 .. 10M /40 pF 20 Hz—1 KHz
Maximum overload - 300V on 1 Vrange
500 Vonaliotherranges.
—_— = = e M P e I ——
DC Current Input
Range Accuracy : Impedance Resolution
100 uA 2-0% -- 1 Digit 10K 100 nA
1mA 08%x1 . 1KQ 1A
10mA 0:8%41 ., 10012 10pA
100 mA 08% 41 ., 100 * 100 A
1000 mA 20%+1 .. 1Q 1mA
Maximum overload — 1A (fused).
AC Currant
Range Accuracy _ Frequency
Range
1 mA 1-5% 4 2 Digits 20 Hz-1 KHz
10mA 15% 42 .. 20 Hz-1 KHz
100 mA 15%+2 . 20 Hz—1 KHz
1000 mA 2:0% =2 . 20 Hz—1 KHz
Maximum overload— 1A (fused).
Resistance
Range Accuracy Measuring
Currant
1K< 1-:0% 3 1 Digit 1mA
10KQ 1-0%+1 100uA
100KQ 10%11 .. 10 A
1000 K2 10%41 .. 1A
10M 0 2:0% + 1 100 nA

Overload protection — 50 mA (fused).

Reagiers outside the UK, please write for
details of your local distributor to :

Sinclair EQuipment International Ltd,
33 Beauchamp Place, London SW1 1NU.

To: Sinclair Radionics Ltd. FREEPOST, St |ves,
Huntingdon, Cambs., PE17 4BR.

Please send me:

. Multimeters (« £63.72
inc VAT.

____Mains adaptors (¢ £3.19

inc VAT,

Carrying cases (a £5.40

inc VAT,

1 am interested in 5 or more

multimeters.

Please arrange a

demonstration.

__Please send details of

quaatily discounts.

ol

*| enclose a cheque for £

* My Access/Barclaycard
number :

*| enclose an otficial company
...... order — signed and dated.
*Please complete or celete as
applicable.

Name

|

e ————— —

Please prnt

FREEPOST — no stamp needed wiih address above. EEI2 ol
L) F R . F. F _F % _F__ Q8 3 3= _F§F_— § -]
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GIRD ND. 331 7056 Access &

Barclay Cards .accepted. C.W.O.
enly. P. & P. 25p Discountt
£15-10% (except net itcms)
Export Order cnguiries wefcome

{£5 min_ order}
-~

Official QOrders accepted from

Educational & Government Departments

ALL PRICES INCLUDE VAT

TEACH-IN SERIES
COMPONENT KIT
KIT No. T12

TS S W

ALLSTOCK SUBJECT TO AVAILABILITY

€6 PAGES

3000 ITEMS

— 600" PICTURES

ALL COMPONENTS AS SPECIFIED BY E.E. 2
FULLY GUARANTEED AND NEW STOCK

LEIGHTON ELECTRONICS
CENTRE

HAVE YQU
MULTIMETER U4313 0 v
21 Ranges plus AE/IF Oscilla- £15'50 o002 GOT YOURS
tar 20,000 £}/Volt. s - {ET ;
Vde—0-5—1000V in 7 ranges NET.
i S
e-—0- mAin Sranges # ]
Resistance—50—IMQ in 4 - LbiC LUBIEGAY AT
ranges.
Accuracy—S5% of £.5.0. =

SIZE, AND FUI
iLLUSTRA’fEDk'*' ES
CONTAINS MANY
HARD TO GET

&)
OSCILLATOR—-1 KHz and 465 x < = - * ¢
KHz (A.M.) az approx. | volt.
Size—t60 x 97 x 40mm.
Supplied complete with ¢arrying
casa, test leads and bactery.
PRICE £8:84 net p & p 750. 4323

WOOD KIT ERS

Includes al! wood as specified by E.E. cut

to size, ready to assemble and includes
adhesive and screws

£3 NET + 75p p. & p.

PAYS FOR ITSELF
WITH DISCOUNT
VOUCHERS
WORTH
*DISCOUNTS 20p

*ALL NEW STOCK

*SATISFACTION
GUARANTEE

MULTIMETER U4324
14 Ranzcs. High sensitiviey.
20,000 2/Volt. Overload protected.
Vdc—0-56—1200V in 9 ranges.
Vac—3—900V in 8 ranges.
tde—0:06—3A in & ranges.
lac—0-3—3A in 5 ranges. i
Registance—25N—SMQ in 5 ranges. ¥
Accuracy—dc and R—23% of F.5.D.

ac and db—4%, of £.5.D.
Size—157 x 98 x 63mm.
Supplied complete with stofige <ise,
test leads, spare diode, and battery.
PRICE £10-64 net p & p 75p.

% * * )] * *

*DEPENDABLE
_ SERVICE

FULL LIST AVAILABLE. 5.A.E. PLEASE
OR FREE WITH CATALOGUE

U4324 E. & OE. $.A.E. FOR SUPPLEMENT NO. |

= {E.E.) LEIGHTON ELECTRONICS CENTRE,
B. H. COMPONENT FACTORS LTD. |2 retroi e &6t o)

" There’s more than oneway
to make your time more enjoyable.

% R GR-1075
s = AM/FM Alarm Clock-Radio

MxATHEEET

GC- 1092 AE Deluxe Alarm Clock C=1094 Digital Alarm Clock
Instead of just offering you one digital clock kit. rTo: Heath (Gloucester) Limited, Dept. EE-125
Heathkit offer you four. Two alarms, a car model and Gloucester GL2 6EE. Y

asuperb AM/EM clock-radio. :
And.being Heathkit.they ali come in easy to build 1 Ezlf:l?)egi%nld erxrllglg Slgﬁ%tg?; berge’
1 ' ' '

GC-1093 Car Clock/ Timer

_i--—-----_----_1

kit form.Complete with a step-by-step instruction

manual.So you should enjoy every second. Name I Kat
Post the coupon, enclosing a10p stamp.and we'll l Address Frsoy
send you a Heathkit catalogue with full details. i

Heath (Gloucester) Ltd. Dept. EE-125, Bristoi Road, |
Gloucester.GL2 6EE. Tel: (0452) 29451 i
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ALL PRICES INCLU

CJL LTD.P.0. BOX 34,GANTERBURY.CT11YT
= - =

DE PEP AND VAT

AERIALS Telescopic, 15-
120 em - £1.50
KEYNECTORS Rapid connect to
mains. Built-in plano swilches,
reon & 13A fuse £3.50
MULTIMETERS Vdc/ae-10, 50,250,
1,000.1dc-0.1A R - 150k £4.95
PRINTED CIRCUIT KiTS Contain
alt items necessary 1o produce
printed circuits £3.95
SIGNAL INJECTORS Audio through
video signals,ideal servicing
amplifiers,radio and tv

TEST SWITCHES 5 mirature
push o test switches

AUDIO LEADS

Spdinplgio Sodinplg .5m £1.20
2pdinpligto 2pdin skt 10m £1.45
5 pin dinplugto 2 phonoplugs £1.20
BIB H|-F| ACCESSORIES

£4.25

€1.00

Groav-Kleers /42 £1.95
1'"Tape Cditing Kits /23 £1.50
Caasette Ediling Kits /24 £1.85
Cassette Head Cleaners /31 £0.65
Hi-Fi Sterac Test Cassette F2.15
Casselto Wallets (hotd 6)  £0.9C

CASSETTE HEAD DEMAGNETISER
Shapedpolepiece-savos time£3_65
EARPHONES Stethoscope style,

8 chrn dynamic £1.20
Crystat carphone-load&plug £0,65
INTERCOMS 2-siation,ideal for

the horme-baby alarm ,office,with opening easy xrip handles  £0.85

cabla and staples £6.35 | TRANSFORMERS

MICROPHONES Dynarmic¢ remote  |Mains (st miriatre)

start/stop, 200 onms, 100-10kH2 6-0-6V AMS, 100mA £1.25
L5V outout £2.15 |12-0-12V AMS, S0mA 51.‘§J

MINIATURE TRANSISTOR
MODULES
Microphone pre-amelifier  £2.45
Powor armplifier £2.70
STEREO HEADPHONES Superb
sterea listening in comfort and
privacy.30-15kHz B onms  £4,85
STEREO HEADPHONE RINCTION
BOXES 3 way unit selects phonas
only speakersonly orboth €230
SPEAKERS Miniature , 7Smm
dia, 8 cghms £0.95
BATTERY ELIMINATORS
Miniature AC adaptor-9V at S50mA
DC owustput from mains £4.35
POWER SUPPLY UNITS P1
‘ Switchaci= 6 & 9V (200maA )ideal
-most small racios ete, £4.85
|72 Switcrobln to provice 6, 7.5
19¢ st 400ma £7.15
| SOLDERING IRONS Antex 25W,
| X25,2407 , Low lesgkage, /8" intar-
chanconbe lang lite bit £2,25
3/3271/B73A6T bits each ED.47
X25 Erements €1.10
Stands §73,High grade tase,
SOring , SHonges , accomodat ion-
spare bits £1. 10
SOLDER -in ranay Sib
dispenser £0,33
WIRE STRIPPERS & CUTTERS
Bib 88, 8 gusge setector, automatic

g

.

Dent. E.E.

authors and

/ alignment.

DENCO (CLACTON) LTD.
357-8-9 OLD RD., CLACTON-ON-SEA
gF==~ ESSEX. CO153RH

Our components are chosen by technical

the world, for their performance and
rel.iabflity, every coil being inspected
twice plus a final test and near spot-on

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

TRADE ENQUIRIES WELCOME

. S———  —

constructors throughout

“I MADE IT MYSELF”

Imagine the thrill yowll feel ! Imagine how impressed >
people will be when they're hearing a programme on a

modern radio you made yourself.

Now! Learn the secrets of radio
and electronics by building lrour
own modemn 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

LEASEROCIATRICUTAAICRIVNANIVNRG

GRS ARSI <

-
aak &

PLEASE MENTION

EVERYDAY
ELECTRONICS

WHEN REPLYING TO
ADVERTISEMENTS

|
:
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Technatron Course, you learn by building!

You build a modern Transistor
Radio . . . a Burglar Alarm. You
Jearn Radio and Electronics by
doing actual projects you enjoy-—- 1
making things with your own
hands that youl 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-
tunities in the field of Radio and
Electronics are growing faster than
they can find people to fill the jobs!

No soldering - yet you
learn faster than you
ever dreamed possible.
Yes! Faster than you can imagine,
you pick up the technical know
bow you need. Specially prepared
step-by-step lessons show you how
to read circuits—assemble com-
ponents — build things — experi-
ment. You cnjoy every minute of it!
You get everything you need.
Tools, Components. Even a versa-
tile Multimeter that we teach you
how to use. All included in |
the course. AT NO EXTRA
CHARGE! And this is a course
anyone tan afford. (You can cven
pay for it by easy instalments). I

~ POST
TODAY FOR

So fast, so easy,
this personalised course
will teach you even if
youdon't know a thing
today!

No matter how Little you Xnow
now, no matter what your back-
ground or education, we'll teach
you. Step by step, in simple easy-
to-understand language, you pick
up the secrets of radio and elec-
tronics.
You become a2 man who makes
things, not just another of the
millions, who don’t understand.
And you could pave the way to a
great npew career, to add to the
thrill and pride you receive when
you look at what vou have
achieved. Within weeks you could
hold in your hand your own tran-
sistor radio. And after the course
ycu ¢an go on to acquire high-
poweted techrical qualifications.
because our famous courses go
tight up to City & Guilds levels.
Send now for FREE
716 page hook - see how
easy itis —-read what
others say!
Find out more now! This is the
gateway to a thrilling new career,
or a wonderful hobby you’ll enjoy

for . Send the coupon now.
There’s no obligation.

To: ALDERMASTON COLLEGE CEE 12
DEPT. CEE 12, READING RG7 4PF

Also at our London Advisory Office, 4 Fora Streat Avenue,
Moorgate, London EC2Y SEJ. Tel: 01-528 2721

FRE B K Yes, I'd like to know mare about your course. Pleage send
me free defails—plus your blg, 7B-page book that tells
about 21l your colirses. E:




Everyday Electionics Classified Advertisem'ents

RATES: 12pperword(mlnlmum12 words). Box No.
and addressed to Classified Advertisement Department,

a5p. extra. Semi-display—£8-00 per single column inch. Advertisements mustbe prepaid
“EVERYDAY ELECTRONICS," I.P.C. Magazines Ltd,, Fleetway Houss,

Farringdon Street, London EC4A 4AD. (01—634 4379)

CONDITIONS OF ACCEPTANCE OF
CLASSIFIED ADYERTISEMENTS
The advertissr warranis {bat ihe advertisement
dosy not contravens sny ol the provisions of the
Trade Descriptions Act 1868/72. The Publishers reserve
the tixbt to reluse or withdraw any advertisement.
Althomgk every cird is taken to avoid mistakes.
the pablishars cannot ba lisble tor clerical or peinter’s
errors oz thelr consequences.

TAPE EXCHANGES

COMMUNICATE THROUGH YOUR
RECORDER, Today’s greatest hobby.
Worldwide membershlp, all ages, all
interests. Britain’s largest, friendliest
Tape - X - change: _Established  1961:
WORLDW!DE TAPETALK, 35 The
Gardens, Harrow. .,

- -

RECEIVERS and COMPONENTS

SERVICE SHEETS

et e~ {8
C()MPONENTS GALORE, pack of 500
assorted radio, and electronic
components a freal bargain at a
realistic price, send only £1-50C. W.O.
This applies only to United King-
dom and Ireland. Overseas prices by
arrangement. Caledonian Components.
P. 0. Box I, Glenrothes, Fife, Scotland.

STEREQ MAIN AMP. PANEL 2XBODGS5,
2XBD&96 or RCA cequiv.’ 8 other trans. requires
25 (15p) circult 20p. Not guaranteed.
ANK QF NEO S 15p (159) 2M.C. plus M$5
Mator. 3—£1-50 (50p). T.V. CONVERGENRCE
PANELS 2XAC128, 3 slugged colls, 3 sllde
switchas, 11 WO pots, 3 carbon pfesels, 2
ferrite_chokes otc. £1-30p.p. TALKING FAGE
PAMEL 2 pots, 12 silicon trans. and SCR. 8 nice
ealectrotytics 80p (15p). THREE TRANSISTOR
AUDIO AMP Trans. equiv. to ACi28, OC?2,
40p (10p) 3—=1 p.p. COPPER CLAD PAX
PANELS 5} x 55”7 6—75p. 12 x 12" 75p. 16 x S,
I5p. B x 817 3—£1 15, All C.P 14 SERIES IC's
ON PANEL 8) t0—B5p (10p). STABILISED
POWER SUPPLY PANELe x2N3702, 2 x ACI53
Bridge rectifiet 2 x 10/50Y and 1000, 250 MFD 35V
electrolytics 45p (10p). VALUPAKS 10 Sillcon
dlo es \l 11 A on taghboard 50p (10p). 100 Sj
MIC. 3 55p (10p) 100 C280 polyester caps
£1 (|5p) le 15p. Refund on purchase
3ibs Computer Panals £1-70 p.p.
Ibs Assorted Components £2-50 p.p.
J. W. B. Radio, 2 Bamfield Créscent Sale
Cheshire M33 1NL.
Postags in brackets

Mail arder only.

VALVES, RADIO, TV, TRANSMIT-
TING, INDUSTRYAL 1930 to 1975
2,200 s in stock. Many obsolete.
S.A.E. for quotation list 20p. Postal
export service. We purchase new and
boxed walves. Cox Radio (Sussex)
Ltd, The Parade, East Wittering,
Sussex. West Wittering 2023.

FOR SALE

FIRST NINE ISSUES "Evegyday Elec-
tronics.” Good condition. Offers (sa.e.}
to HAYES, Trinity Drive, New-
market, Suffolk.

MICROPHONES: AKG D202El £45 00
AKG DI9IC or 'E’ £20-00; AKG

£60-00; Sennheiser MD211N, £45-00. Aﬁ
prand 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, Harlow Essex.
Tel Matching 476.

ALL BACK NUMBEERS of "Evervday
Electronics,” binders, Electronics
Course, Radio Mains Unit, etc. Offers:
WRIGHT, Flat ‘C’, 2 Park Quadrant,
Glasgow G3 6BS.

WANTED

“RADIO AND TELEVISION SERVIC-
ING” hooks wanted, from I1963-1364
edition onwards £2+(0 paid per CL%V

post. BELL'S
V{SION SEKV!CES 190, Kings Boad
%rgs-ogate N. Yorks. Tel: gaiﬁe

674

SERVICE SHEETS for Radio, TV,
Tape Recorders, Stereo, etc., with free
fault-inding guide, 5p and SAE.
Hamilton Radio, 47 Bohemia Road, St.
Leonards, Sussex.

BELL'S TELEVISION SERVICES for
service sheets, manuals & books’ on
radio/TV etc. Service sheets S0p gs

SAE. Service sheet catalogue P
Back issues of magazines from April
*T4 onwards cover price plus 12p post.
Free booklists on request. SAE with
enquiries please to:— B. T. S. 180,
Kings Road, Harrogate, Yorkshire.
'Is'seggspho:xe i-!arrogate (Code 0423)

MISCELLANEOUS

FOR PRECEION C10CE e worse.
] eaves o s o

See close-up wnrk with
less eye sirain & fatigoe.
Lnghv,relght adjuxtabie

cadband. Powerlul op-

MLY Jensax
trom Oont.l.nenhl glans-
Can

works. worn
over normal gla.nses An
£8 50 cascatin! aid in industry,
Home, Workshop, Col-
lecting, )(odellmx Jewellery, Wstchmaken Any

fAne work. 2§x mag. £8-50 + 40p p. & p. 3x mAR.
£9-50 + 40pp. & p. AlsoDElm"land.’nmodals
with supcrior quality lenses PLUS hinged lens
mount £1-50 extra.

KAccess accepted,

JOEN DUDLEY & <0O. LTD., Dept. EES,
301 Cricklewood Lane, PFizchley Road, Lozndon,
NW2. Tel. 01-458 5917 (Callers welcome).

EXPERIMENTERS. Hundreds of items
cheap. List 9p. Grimsby Electronics,
Lambert Road, Humberside.

———

LOUDSPEAKERS

Sparkers, kite and
cmbinetsfor D.LY,,
HIFi, P.A., Disco,
stc. by EMI, Fane,
Goodmans,
Baker, Kef, Elac,
Richard Allan,
W harfedale, ste.
Send stamp for
fres bookler“Chaos
ing m speaker’’
WILMSLOW AUDIO
Dapt. EE, Swan Works, Bank Square,

Wilmsiow, Cheshire SK9 1HF
Tel. Wilimslow 29599

LOWEST COST IC SOCHKETS. Use
Soldercon 1IC socket pins for 8 to 40
pin Dﬂ.’s. 50p for strip of 100
3 strips of 100, £4 for 000
3 g for orders under £2. Add
s% AT. Instructions supplied—send
sae for sample. SINTEL, 53e Aston
Street, Oxford. Tel: 0865 43203.

HOME SCIENTISTS
Get the key to 3 FANTASTIC WORLD of
reviously UNHEARD-OF-PROJECTS.
e NEYY Boffin catalogue lists LOTS
of HIGHLY UNUSUAL, LOW-COST
BARGAINS, READY-BUILT MODULES.
Hara are just & few examples. thers are
stacks morel
Daulmg MINI‘STROBE (potket lln)

PEOPLE DETECTOR “ ”
Big-Ear SOUND-CATCHER £4-28
Minl DREAM LABORATORY £4-20

Don't take our word for it though!
GET A COPY & SEE!
SEND ONLY 20p, and we'll RUSH YOU
A COPY (YOU'LL GET THE GOODIES'
JUST AS QUICKLY TOO!)

BOFFIN PROJECTS

4 Cunliffe Road, Stoneleigh,
Ewell, Surrey
{Msil Order U.K. Only)

- ——,

NEED A DESIGN. We can produce a
design for any project need Send

s.a.e. for reali 1 to
DESIGN SERVICES dlsl Crabtree

Place, Norwood, Shi

DIiGITAL CLOCK COMPONENTS

For beginners: easy printed circult board and
components for digital clock, & x 0—3“ dths (Ien
case, swilches, transformer): Extra for
4 2 0-6” "Jumbe’ displays: £3- 44

Success guaranteedl See our free Information
etc. for detalls. (Can be converled to 4 range
times/*stopwatch’ for use In e.g. darkrooms.)
Economy type displays DL-TME & DL-747E
available separately, 88p & £1-70 each. AY-5-1224
eloch chip £3-85, MK 50253 alarm cloch chip £5-50.
Circult diagrams available free on request (an
S.A.E. would be & hielp to us). Add 10p par order
and VAT @ 8

GREENBANK ELECTRONICS (Dept. ECE)
94 NMew Chester Road, New Famrry, Wimal,
Mersevside, 182 SAG,

]

TRIACS (Plastic) 10A/400V 722 3+
6?6) 4A/400V 64p; DIAC 21 N602T

33p; NES3SSS "48p; 13X Cl48_ €1,
10XBCI58 £1; 300W Dimmer kit £2:10.
VAT inclusive, P&P 15p. T. K. Elec-
tronics, 106 Studley range Road,
T.ondon W7 21.X.

BUILD THE

TREASURE TRACER
MK "I l‘v‘lelai Locator

ricap
.Brlm.ns bes! =elling matal

locator kit
@ Welghs only 220z, Fitted with
Fanday Shtli eld.

® Knocks down to only 17in.
@ Prebuilt search coil assembly
@ Thorouzhly Drnfassmnz.l flnish
@ As seen on EBCY and BBC2 TV
@® You only need soldering iron,
screwdrlver, pliers and snlps
‘ @ Five transistor circuit
Send stamped, addressed

enyelope for leaflet
£15-25

Complete £10.90 Buitt & testen
Posl §0p ~92p VAT(%,) Post 60p — £1-27 VAT(E%)

MINIKITS ELECTRONICS
b CLEVELAND ROA

LONCON, Eﬂ ZAN (Mail mdu only)
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ALUMINIUM PROJECT BOXES
ilds and screws Ingluded :
Box No.  lenglh™ Widiy" Helgh!" Price

7 51 23 13 41p

) 4 4 iy 49p

] 4 23 13 46p
10 5% 4 1} 43p
1 4 2i 2 48p
12 3 2 1 8p
13 8 4 2 sip
14 T acs 2 TSp
15 8 s 3 1p
16 1"

10 £N-
Fiices include VAT (at 8%) but 1Bp should be
added to the total order velue for postage &
packing.
IWATT|2VDLT FLUORESCENTL!GHTKIT
ts, heatalnk,

channe| lube.
ON| L‘!ﬂ 43inc. VAT p. & p.
Ready Bullt £4-10 inc. VAT p_ & p
Diffuser 59p exira Inc. VAT p.
Send cheque of P.O's with your ordnr direct to:—
ELECTRON!CS DESIGN ASSOCIATES,
EE., 82 Bath Street,
Walslll wst IDE
Phone: Walsall 33552

THE SCIENTIFIC WIRE CO

Copper - Niche! Chrgme - Eureka - Manganin

Wires.
Enamelled - Silk - Couun - Tinned Coverings.
No i ges or es

Trade and Export enquities welcoma,
S.AE Brings List.
P.O. BOX 30, LONDON, E.4 9BW

SUPERE INSTRUMENT CASES by
Bazelli, manufactured from heavy
duty PVC faced steel. Hundreds of
people and  industrial users are
choosing the cascs they require from
our vast range, compctitive prices
start at a low 75p, Examples. Width,
Depth, Height, 8in x 5in x 3in £1-
10in x 6in x 3in £2- 20 10in x 8in x 3in
£2-75, I2in x 10in Xx '3in £3- 60. 8in x
4in x 4in £1-80, 10in x 6Gin X 4in £2-70,
12in x 8in x 4in ,7mx1mxom
£2:65, &im x Min x 6in £3-60, 12Zin x
8in x 7in £€4-12, 12in x IZin x 7in
£4-40. Plus 8% Vat and 30p postage,
Over 200 Models to choose from,
Prompt despatch, Free literature,
(stamp would be appreciatcd). Brazelli,
Department No. 24, St Wilfreds,
Foundry Lane, Halton, Lancaster LA2
6LT.

E e

F=——"MINI ACCUMULATORS

2 volt MULTI-USE
Sealed Lead Acid Re-
chargeable Celis.
Size L450—1-4" x 1-1”
x 0-44". 3 for £2-1S.
int. P. & P.

Size GAZ—1-T" x 1-3"
0-5". 3 for £2-65
Suitabla fi.Cords
inc. L& P.

| GARFIELDS, 295 Rye
Lano, Landon, S.E.15

COMPONENTS

D.P.D.T. Foorswitch™ [40p
M218 Transfarmer 210p
R26/1 Jack socker 35p

EVERYDAY ELZCTRONICS KITS

BETA FUZZ-TREBLE (Jan 73) 400p
{excl. selector switch and transformer)

WAA WAA (Avg 73) 250p
TREMOLO {Dec73) 350p
FUZZ BOX {Mar 75) 350p
All kits less cose and battery.

Price incl. p & p. Mail Ordel: Only.

EXPRESS COMPONENTS

17 ALBERT SQUARE STRATFORD E13 [HY

BLUE PCBINK

s gom (ETCH ~ RESIST)
USE WITHANY

InUK VAT& Post FREE

n
Cw
HS PPLIES 3DBAKER ST, LONDON W1M.

JF

MULTIMETER

Typg V4324
0002V Overload protected,

1s0, 300, 600, BOOV AC; 0-06, 0-5,
8, 80, B0OmMA, 3A DC; 03. 3, 30,
300mA, JA AC. 5 resistance
ranges to 5MQ dB’s —10 to +62.
Size 167 x 92 x 83mm. Supplied
complete wiih test leads, clips,
spare diode, bat‘tm'lﬂs and
insiructions. Only £1%-00.
Send 10p for Illuﬂratod brochure
of meters.

71b BARGAIN PARCELS
Contains hundreds of resistora, pots, capacifors,
ewitches, trarsistors, PC Boards and loads of
odds and ends. Only £3-25,

CAPALZITOR FACKS

200 mica ceramlc paly caps £1-15; 100 polyeater
caps 001 to 14F £1-30; 200 mainly unmarked
mialature electrolytics: Only £1-35. Oue ¢! each

pack £330,

Mains TRA&SFORMERS
12-0-12V_S0mA 35p; 6-0-6Y 100mA 90p; 3-0-8Y
100mA 959,12-0-12\/ 100mA £1; 6-0-6V IiA £2-06;
12-0-12v 1A £2-20. 30-0-30 V 1A £3:38; 30V 1A,
tapped to ulvea 4,5.6,8,09, 10,12, 1 .IB, 20, 24
or 30V, or 12-0-12 or 15-0:15V £320. 2A version

£4-30,

PC ETCHING KIT Mu 1|
Contalns 1t Ferric Chloride, DALD Etch reslat
pen. 100 sq ins copper ¢lad board, eiching dish,
abrasive cteaner, Ins(rudlons and now 2 minta-
ture drlif bits 2s wail.

GREENWELD ELECTRONICS {EEI2)
51 Shirley Park Road, Southampton SO1 4FX
All prices in¢lude” VAT and Postags in UK
SAE List. Callers wélcoms 58 Mon-Sat

Talaphons (C. 2 77250,
T .

4-STATION INTERCOM
- g

£17-25

Solve your rommunick-

tion protlems with this
4-8tation Transister Intercern sysiem (1 mastsr and
3 Sobs). in robust plastic cabinets for desk or wall
mounting. Calljtalkflisten from Master to Sgby and
Snba to Master. Iileaily suitable for Business, Sur-
gery, Bchools, Hospitals and Office. Opcrates
ofL 'one 9V baltery. Onjolf switch. Volume control
Complete with 3 connecting wires each 664%. and
other accessorles. P. & P. 75p.

MAINS INTERCOM NEW MODEL
No batteries—a0 wires. Just plug n the maine
for instant two-way, loud and clear commnnication.
Ou off switch and volume control. Price £31-24
per pair P. & P. 75p.

NEW! AMERICAN TYPE CRADLE

TEI.EPHONE AMPLIFIER
BULLCZN

Lateat $ransistoriced Telephone Amplifier with
detached piug-in speaker. Placing recelver on
to the cradle activatea a switch for immedlate
two-way converzation without holdlng the handset.
Many people can listen at & time. Increasa eMclency
in office, shop, workshop, Perfect for ''conference™
calls: feaves the user’s hands free to make notes,
consuit files. No long waiting, maves time with
long-distance calls. On/O% switch, voiume. Direct
tape recording mode]l at £1385 -+ VAT £1-12
P. & P. 70p. 10-day price-refund guarantee.

WEST LONDON DIRECT SUPPLIES (PW12)
189 EERSINGTON HIGE STREET, LOKDOX, W3

- e

Everyday Electronics, December 1975

vershox

. @ 6-standard sizes ava!lablg from your

local retailer.

* Made from pmcmon extrusions with

tegrat-board guide slots.

@ Finnad sides ,ugprove appearance and
radiate heat.

@ Paraltel sides for pase @f eomponem
mounting.

- VERO ELECTRONICS LT
Eastleigh, Hants. S05 32R,
“Tel: Chandler's Ford 2952 Telex: 47581
Subsidiaries and Agents x
thraugitout the World

““EDUCATIONAL KITS of
EXCEPTIONAL QUALITY"
(Audio mag.)

“VALUE FOR MONEY"'
(Ev. Efec. mag.)

Build, dismantle and rebuild projects any
number of times and deslan new clrcults
too.

16 PROJECT KIT
£8-80 (1A) radios, amp-
lifters, mikes. alamms,
morse cade, etc.

30 PROJECT XKIT
£40-45 (2A) as 1A plus
similar more progres.
sive axparimants,

100 PROJECT KIT
£20-45 (3A) as 2A plus
electronic hirds, cals,
sirens, fguns, Qrgens,
mefronomes, light and
sound, burslar alarms.
105 PROJECT AT
£2525 (3ADX) as 3A
plus solar celt experi-
ments and complete
sophnl’hcated cantrols,
15¢ PROJECT KIT
£33-95 (4ADn as 3ADX
plus Relay and Meter
expefiments: ion con-
centration - , volume -,
output -, ﬂeld intensify
-, volt -, resistance —.
ammater, l1|um|nc-
meter, etc. and many,

ET: &
MANUALS bullg fiom
one kit to anocther in
eagy stapes.
VALUABLE MANU-
ALS Included with
every kit.
Prices include Battery, VAT
ChequelP.O, (or 10p for Irleralure) zo E E

SelnhrTon guarameeg
ELECTRONI-KIT LTD. 408 St. John's Street,
London, EC1.[01-278 4579]

675




ENGINEERS

YOURSELF FOR A

BETTER JOB -~ MORE PAY!

This casy to follow GUIDE TO

ambitious engincer. Send for this
helpful 76-page free book NOW!

Do you want promotion, & better
job. higher pay? *“New oppor-
tunities” shows you how to get
them through a low-cost, Home
Study Course. There are no books
FWMvoummayou
jearsn, -l

CHOOéE A BRAND NEW FUTURE HERE

}@ BN W CUT OUT THIS COUPON I NI NI

you. It could be the best thing you
ever did.

No obligation, nobody will call an ™}

ELECTROVALUE

The good components service

In relatlvely few years, Electrovalue has risen to a position
of pre-eminence as mail-order (and industrial) suppliers of
semi-conductors, components, accessories, etc. There are
wlde ranges and large stocks to choose from as well as
many worthwhile advantages to enjoy when you order
from Electrovalue.

CATALOGUE 8 NOW READY

Enisrged to 144 peges. New items. Opto-electronics, Diagram
of s. licati .C. etc. Better than
sven No. 7. Post free 40p, ingluding voucher fot 40p for use on
order ovor £5 list value.

DISCOUNTS :
On all C.W.0. mali orders, except for some items marked NETT.
57 on onders list value 1 0 0/ on orders list value
‘0 £5 or mose /o £40 or more

FREE POST & PACKING

On all C.W.0O. mail orders In U.K. aver £2 llst vajue. 1§ under,
&cd 10p handling charge.

ELECTRICAL and AUTO and AERQO -MECHANICAL PR'CE STABILIZATION POLICY
I ELECTRONICS Motor Mechanics (0 A.M.S.E. (Mech)[} I Prices are held and then raviewed over minimum periods of
Il;.{:::\iz%licsn:‘dio & C. & G. Motor V.  General Mech. olmonts:
I ¢with KiT) e i L Eng. I QUALITY GUARANTEE
& Electronic General Auto Inst. Engincers & on ything In our Catal N facturers reiects,
I ggi%eering o Engincering [0 Technicians i I ds or sub: gards .
rtificatc A ST
l gengfrial Elect. EngD :rMRIMI ¥ O E::ir:::gggc a l ELECTRO"ALUE LTD
critficate egisiration i ¥ ES RO o
C. & G. Elext. Board Certs. 0 Welding O e’ﬁm’fngc‘ﬁ';\oﬂf 'gl.lsic:gnva!lz\?ﬁglnsﬂg.‘]#alnupgon: E&-Aﬁ'\";:;:.r"l’elel
Installations O M.A.AJEM.I. Di 2B4475. Shop hours 8-5.30 dally, 9-1 pm Sais.
Elect. Tnstall. & o p[j NORTHERN BRANCH: 80, Burnage Lane, Bumage, Manchester
Work | MI9§NA. Telephone (061) 432 4845, Shop hours Daily $8-5.30 pm; 9-Tpm Sals.
I fh s o MANAGEMENT ‘ dadn e =
Technicians 0 CONSTRUC- and PRODUCTION R 2
l TIONAL Computer l - : X
- P Programming 1
Heating, Ventilating
J TEs & AL EE e s 0 VALVE BARGAINS AERIAL BOOSTERS
MUNICATIONS  Conditioning [ Managements Any 5 64p, 10 99p, 50 £4. | Ye make three types of
Bl 10 Architectural stz = Your choice from the | Atrial Boosters all for
Scrvicing O praughtsmanship following list: ECHS84, | $&Ff t°P fitting. with Co-ax
C. & G. Telecoms. ) ! * | Plugs and Sockets.
SRS & Design O ECC82, ECLBO, EF80, g
l Technician’s Cert.[] EF183, EFi84, PC86 PCBS, BiI—For Stereo and
C. & G. Radio, LILOB. C p e a 3 7 ' Standard VHF Radio
U _ RAUGHTS PCF80, PCF802, PCLB2,
TV & Electronits_ Carpentry & MANSHIP and = PCLB4, PCLSS, PCLBOS Bi2—For the older VHF
I MeEhiReR Joinery [ DESIGN l PCLES, PFL200, PL36, | Television, — please
Radio & TV / PLSO4. PY33, PY81, PY80O0, state BBCl and ITV
Engineering Plumbing General : PYSS ‘EH90'-3OFL|' 30FL2' Channels.
(;::rse O Technology [] Draughtsmanship I 30PLi4 aF28 . * | B45—For mon. or colour
io. Servicing & S : this covers the com-
i Repairs O General Building [ A'M'I_‘E'D' a I Colour Valves 25p each plete UHF band.
Radic Amateur’s _ Fainting & Electrical : PL508 PLS09, PYS500/A All Boosters are com-
' Exam. Decorating [1 Draughtsmanship [] I - plete with Battery and
Press 4 Button Tran. | t2keonly minutes ¢o fit.
I PO G.CE. sistor UHF Tuners 250 | Price £3-90 each
NGSH Ay et BARGAIN PACKS
l h, = OI: A é—evel S:blecs All Cornpt:rdlents in the Bargain Packs are unused
—gver 000 Grou as I and marked. .
ro X NIk P ses! Pack |—Polyester (C280) Axial Leads Capacitors—
I I ZSOVIV\{J& 400V/[W, very foodtmixedl selezti:n fzorn
0:00 UF to 2-2 UF. Price 100 £1-25, 1000 £/0-00 (our
1 Aldermaston College choice). 4
3 q Pack 2—Light Dimmers. 300 wart Light Dimmers
= e Lol:::::igor:‘;’:’;‘ :‘:7 ‘P:.: A l complete with Plate (replaces existing switch. Takes
¥ ore eet H 1 .,
l Moorgate, London EC2Y 5E). Tel. 01-628 2721 it i I Co-x:lycrgl:lr:::tsot:; 2‘;‘) (PT’;;)e I
. Co-Ax Plug—8p (70p).
s I PR GACS G e i l jack Plugs—Standard 17p (£150). 2-5mm 10p (85p).
3-5mm 10p (85p).
| Din Plugs—2 pin 12p (£1-00), 3 Pin 14p (£120), 5 Pin
] - l 18p (£1-50). (Price in brackets for Ten). >
I P B l Prices include Y.A.T. P. & P. under £1/I5p, £1 to £3/20p,
Othar sUbjEcts O IMLBrEste e uuueeuurreerssenserenerersaseesenre AZWinnrreriines above £3/25p. Overseas at cost. Money back guarantee on

all orders.

ELECTRONIC MAILORDER LTD., 62 BRIDGE ST.,
RAMSBOTTOM, BURY, LANCS. Tel. Rams. 1036, |

Accredited by C.A.C.C. Member of A.B.C.g.
HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLDGY

= -

Pabiished approximately the third Friday of each month by TPO Magasines L4d., Fleetway House, Farringdon Street, London E.C.4 4AD. Printed in England by Tndex Printars Z4d.
Dunstable, Bedo. Bole Agenta for Australia and New Zealand—Gordon and Goteh (%rsm Ltd. Bouth Africa—Central Newa Agency Lid. Eve:yday Elscironics i sold subject to the

followkag conditions. namely that it ahall not, without the written consent of the Publishers first given, be ient, ressld, hired out or of by way of Trade at mom! E“
isposed o a

the recommended selling price shown om cover, excluding Eire where the sslling price s subject to V.A.T., and that it shell not be lent, resold, or hired out OF otherwise d
mutilated sondition or 1o any tmauthorised cover by way of Trade, or affixed to or as part of any publication or advertiring, literary or pictorial maiter whateoever,




BIFPRE-PAK

The people for component bargains

«und

Makers of
Stirling ~
audio equipment

ORIGINATORS OF PRE-PACKED COMPdNENTS IN BRITAIN — AND STILL LEADING!

gi-Pre-Pak |
Super Special ®

% PRICES INCLUDE
V.A.T. AND

POSTAGE AND

PACKING IN U.K.

~“ TOTAL VALUE £30
—YOU PAY £18-00

Ganged tuning; A.F.C.

: XMAS OFFER!

BATT/MAINS STEREO F.M. TUNER/AMP

TO SHOW YOU

A SAVING OF

it you buy all 4 units together. Bought singly you save 33%+% off regular

M. TUNER FRONT-END
facility.
Reduction-geared drive, 88-108
MHZ. Usual price inc. VAT

£5.54

for

% SATISFACTION £8-01
" GUARANTEED
ORDER NOW = o
* DELIVERY BY Using LC. Designed
RETURN with above front-end.
Usual price ing.
VAT £6-76

£4.50

TOTAL VALUE AT REGULAR ADVERTISED PRICE £30.00

=

£12

price of each unit

3 STEREQ DECODER, using 1.C.
Designed for use with the above
modules, can also be used with
other mono F.M. tuners. Ready
aligned. (L.E.D. for stereo beacon

available at 20p) usval £4 82
[ ]

price Inc. VAT £7-22

45+5 WATT MUSIC POWER
1.C. AMP
Useful stereo power amplifier
with good performance, at econ-

omy price. Usual price inc. £5 34
]

VAT £8:01
i

use

SPEGIAL
OFFERS

LM 33¢ AUDIO IC
(Marked SL50745). Brand
aew and to spec. 3 wartts
R.M.S. out. With data,
£1-00

TP SELECTION

TP5 20 Transistors. PNP German-
fum. Red Spot A.F.

TP8 20 Tvan:lslo:s. PNP Germans
lum, White spot RF.

TP1 1 2N174 150w 80Vce Power
Transistor, wlth moaunting

Three SNT49. Brand
new 1.C. to spec. decade
counters only £1-20*
ve SN0 Quad 2
input Nan gate ICs

Only 60p°

assembly,

TPy 1006 dlodes mixed Germanjum,
Golg-bonded, etc. Marked/Un-
marked.

TP23 Twenty NPN Silicon uncoded
TO05. Similar to BFYS0/2, 2N636G,
2N1613, etc. Complemeatary to
TP24,

TP24 Twenty PNP Slllcon, uncoded
T05. Simliar to BFY84, 2N2004/5

TP29 8 power diodes 400V, §-25A
Silicon FST 3/4.

SUNDRY

P.) PAK—Apgrox. 170 short-lead semi-
s and ¢ <] nts. PNP,

ALL ABOVE PACKS—60p EACH.

NEW RANGE TRANSISTOR & COMPONENT PACKS

UT SELECTION CP SELECTION

UT1 50PNP's Germanium, AF & RF, £P1 Mixed bag of capacltors—Elec-
A - trolytic, Paper, Sliver Mica
Ui L?gsf_”'“”'“m Clley (ol {Approx. 150—sold by weloht) .
UT4 100 Silicon diodes, min. glass, €P2 200(approx.} Resistors, varlous
simitar to IN914, INDT5. types, values, watts. (Sold by
UTS 40250mW Zenerdiodes OAZ24 welght.}
range; average 503 good. CP3 40Wirewound resistors, mixed.
UT7 30 Sllicon reclfiers 750mA,
mixed valtages, Top Hats, etc. CP4 12 pots—pre-set, wiwound,

carbon, dual, with/withou1

UT? 40 NPN Silicon planers. Simi- switches—all mixed.

lar to 2N3707-33 zanDe. Low

nolse amps. CP1 Heat sinks, assorted. To fit
UTI2 25 2N3702/3 Transistors, PNP SO-Z (OCT2) TO-1 (AC128).

Sifleon, Plaslic to 92. etc.

TP Tested & Guaranteed; UT L d d: CP C t:

NPN, dledes, rectifiers, etc. on PCBs.

Books by
Newnos-Buiterworth’s efc. No V.

Bernard's

At least 307, factory marked. Some dala
aupplied,

UHF 625 line tuner, rotary,
Rev Counter (lor cars) (ay) £1-00"
Publicallons

usa

THE FREE CATALOGUE
Meow sdition better than ever. it's I
your's for free and well worth
getting—eonly please send large
5.A.E. with19p stamp if we have |

to post it to you.

TERMS OF BUSINESS:

VAT at 25% must be added to total value of order except for [tams marked
* ar (%), when VAT is to be added at2%. No VAT on overseas orders. POST

CAPACITOR DISCHARGE IGNITION KIT
Simple to assemble and fit. Improves car perlormance,
saves on fuel. P&P 30p. £71-50*
Bl- PRE-PAK X-HATCH GENERATOR Mk.2
Four-pattern selector switch

37 x 517 %37

Ready-built

and tested *£3-33
§n kit form *£7-93

Please add 35p for poslage and packing
Is invaluable to industrial and home user alike. Improved
circuilry assures reliability and still better accuracy. Very
compact, self-contalned. Robustly built. Widely used by TV
rental and other englneers. With seinforced fibreglass case,
Instructions, but less batteries. {Three U2 type required.)
TV SIGNAL STRENGTH METER

'Con'\,p‘lle’ta kit as described In *“Television™ £19-50 plus 40p®
or

SS300 POWER SUPPLY STABILISER

Add thls to your unstabilized supply to obiain a steady work-
Ing voltage from 15 to 50V for your audlo sysiem, worhhench
atc. Meters can be easily added.

PLASTIC POWER TRANSISTORS
40 WATT SILICON®

Type Polarity Galn VCE Price
40N NPN 15 15 20p
40N2 NPN 40 40 30p
40Pt PNP 15 15 20p
40P2 PNP 0 40 Yo
90 WATT SILICON®

Type Polarity Gain VCE Price
$oN1 NPN- 15 15 P
90N2 NPN 40 ag 5p
0P PNP 15 15 25p
90P2 PNP 40 40 e

If you prefer not 1o cut coupon out. please mentlon EE 12 when writing

“ PHONE - WRITE - CALL

& PACKING add 25p for UK orders unless marked otherwlse. Minimum mail
order acceptable—£{. Oversaas ordars, add £1 for postage. Any difference
will ba creditad or charged. PRICES subject to alteratlon without notice.
AVAILABILITY All items available at time of golng to press when every
effort is made 0 ensure correctness of information.

BI-PRE-PAKLTO

:NoRAY IR

222 224 WEST RﬂlD WESTCLIFF-ON-SEA,ESSEX SSO 90F.
TELEPHONE: SOUTHEND {0702) 46344.
WRITE ORDER SEPARATELY AND ATTACH COUPON IF REQUIRED

GIVE US YOUR ACCESS NO. and we will do the rest!

ToBI-PRE-PAK, 224-226 WEST RD., WEST CLIFF-ON-SEA_ ESSEX




Z Completely Solderiess
- Construction Kit. Build these projects without
. soldering iron or solder
i +% 4 Trannistor Earplece Radio. + 5 Traosistor Push Pull
o Bignal Tracer. Anplifier 3
% Bignal Injector. * padowiw, xina
+% © Transistor Bhort Wave
% Transistor Teater NPN-PNP, Radio.
# 4 Trapsistor Push Pull ¥ Electronlc MetroLoms
Amplifier - * Noise Generator. ¥ Pre-Ampiif
C Include: 24 Resistors @ 21 Capacitors @ lOTransuwrs @ 31" Loud-
spcaker @ Earpicce .Mlcn Bascboard @ 3 12~ wayconncctor: @ 2 Volume controls
@ 2 Slider Switches @ 1 ng Condenser @ 3 Knobs @ Ready Wound MW/LW/

SW Coils @ Ferritc Rod . ﬂ yards of wire @ 1 Yard of sleeving etc. @ Com-
plete Kit of parts includihg construction plans.

Total Buitding Costs £1 0'30 » o ros ey

VHF AIR
GONVERTOR KIT

Build this Camverter Eit and
receive the Aircraft Band by
placing It by the aide of & radie

% Batteryles Crystal Radio.
% One Tranilstor Redio.

io.
¥ 3 Transistor Regenerative
Radlo.

% Andible Continuity Tester.

3 Transistor Rasy  Stage .
Esrplece  Recelver Eit. Full
Mediam Wave Coverage. Contplete
with Ready Wound Ferrite Bod
Aerial. Wigh Efficiency Air Egmd
Tuntng Ganacitor. Bensitive Crystal Ear
pitec and Gain Control Operates from s
9 Vali P.P.7 Battery (Dot rupplled with ki)
This Electroaic Construction Kit in & good
starter for those Intereated in kit buflding and

tuned to Medium Wave or the

supplicd free with all parts
Usts = retractable chrome
plated telescopic acrial, Gain

j Control, V. H., F. Tunlng

Capacitor, Traneistor, ete.

soldering. Complete kit
ﬂon!tmchonm £4'50 P.P. apd los- 450 |
1

ECK 2 St Contaioed  Malt

V.H.P. Beceiver Kjt,
8 Truosistors aml 3 Dioder, PuehyPull
vutput. 37 Loudspenker, CGain Control.
Buperb '  sectlon ewivel ralchet and

All Parts inclnding Case s0d Puns. £24-35 IF- sad

ROAMER TEN MARK 2

With YHF including aircraft

Now with iree earpiece and switched nocket. 10 Tran-
sistors. Latest 4" 2 watt Perrite Magnet Loudspeaker.
9 Tuneable Wavtbands, MWL, MW2, LW, 8W1, BW2.
8W3, Trawler Band, VHF and Local Btations alsc Afreraft
Band. Bailt in Ferrite Rod Aerial for MW/LW. Chrome
plated 8 section Telescopic Aerial can be angled and
rtated for peak ehort wave and VIIF listeplng. Fash/
Pold output uslng

ECK3 Aeria s Tape. Torerd
5 Transistor Medium Wave Becelver Eft. Claas “A™ Outpat with 81* Londspeaker. Bimple to Aerial and Tapc Record

wperate with full Mediom Wave Coverage. Ready Wound 8% Ferrite Rod Aerial. No 10 T

7 skoges, b Transistors and 2 Diodes, Tuniog plus 3 Diodes. Ganged
Capacitor. Gain Control, ete. Operates from Tuning Condenser wlth
a 4} Volt Battery (not supplied). Complete kit | VHEF section. BSeparate
of parts Including construetion Dlans cofl for Aircraft Band.
B5.40 PP and Ina 4p. o o ATy

ECK 4

trola. Attractive Case in

black with eilver blocking

= Blrel! 9= 7R i 4T

7 Transistors, 6 tuneable wavebands, MW, LW, Trawler Bund, 3 Short Wave B:mda. Recelver Kit. With 5 x 3° Eary to follow Instrue-

Lundepcaker. PoshfPull output stage, Gain Control, and BuWy!ﬂ!ﬁh.-TmmmtamladCDlodﬂ 6 section tions and  disgrama.
chrome-pluted telescopie acrial. 87 Sensitive Ready
Wounl FPerite Bad Aerial. Tuning Capacitor,
R (s i ete. Op Irom & 9 Volt

Parts price list ad
plans S0p free with parta.
P.P. 7 Battcry (Dot supplicd with kit). Complete kit
1 ts including .
:ﬂnﬁu‘cﬁonnplam £7'25 F.P. and .Inf* !

istors, L
. Public Service Band, Almral:
V.HP Local Blations, atc. Operates from
9 Vot 2.P.7 Battery (nn' supplied with ht)

Courpiete kit of parts inctuding construction plaos 7.5 r.r_ and Ins. 0d0.

Total building 21187 rr. wod 1o a0

TO RADIO EXCHANGE LTD., 61A HIGH-
STREET, BEDFORD MK40 1SA. Tel: 0234 52367,
pro]ed,l without 8oldering Iron or Solder. REG NO. 788372
“Cryntal Radio Wave Coveray i

'zbu-xn- JUNIOR 1
s = * Callers side entrance "Lavells® Shop.
|
|

Construction Kit. Bulld thewe

SCORRATY . B
*One Transistor Redio. * Open 10-1, 2.30-4.30. Mon-Fri. 9-12 Sat.
*2 Transistor qumtm Radjo.
*3 Tranalstor Earplece Radio Medium Wave Dm erage.
*4 Transi Wava L

*Electronio Nolse Generator.
*Electeonic Mctronome.
®4 Transistor Push/Pull Amplifier,
All parts xnnludmg er, Ea.rpwac, MW Ferrite Bod .

<F Acrial, R ele.
£7'50 P.T". and Ins. 48p Compleie kit of parts mc!u.hng ooualnx:l.sm pl:u:u
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