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:: Total Building Costs
{ £7'2

‘D (+ 10% VAT .zp)
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PP & Ins. Hip
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* 31 [nudspukzr % Earp

WAy connectors % 2 Tohu-nc controle “ 2 Blider Bwitches

HW,"{W,’SW Cojis ¢ Ferrite Rod % 6}
vard of alecving, ete. JeParts price list and plans 50p (FREE with parls).

¢ ROAMER
{ TEN

i. with

{ VHF including air-
y eraft, 10 Transiatora,

{ La
) rits Magunt Loud-
1’ speakars, § Tunable

" Pull output using 600 mw Trancistors.
L
) Tape Hecording Bockets. 10 Transistors plus 3 Diodes.

" Separate
l’ onjoff. Wave Change and tone Control. Attrac-

g

test 47 2 watt Fer-

Wn- bands, MWI,

) x\:zhnw WL, 5W2, SW3, Trawler B.nd, YHF
AD okl
)

tations also Airoraft Band, Dullt in
Perrite Rod Amal for MW/LY. Retractable, chrome

" plated 7 section Telescopic Aerial, can beé mgled and

rntntcd for pcake short wave and m Ilstening, Pus'
Car derlal :nd

Ganged Tuning Condenser

with VHF sectjon.
coll  for t

Band. Volume

tive (,a.sc in black with sllver biecking. Bize
= % 4*_ Easy to follow instructjons and 4

NEW EDU-KIT MAJOR

COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT.
BUILD THESE PROJECTS WITHOUT

SOLDERING IRON OR SOLDER.

% 4 ‘Transistor Earpicce Radio 4 Big-
nal Tracer % BSignal Injectnr Y Transstor
Tester NPN.-PNP % 4 Traasislor Push

fler 4 7 Transistor Loudspeaker Rad
% 5 Transistor Bhort Wave Radin * Flectrouic
Metronome ¢ Electronic Noise Generatar
Y Battcryleas Cryztal Badio % Ome Trannistor
Radio ¥ 2 Transistor Regenerative Radio
% 3 Transistor Hegeneérative Badiv v Audible
Contlnuicy Tester % Scositive Pre-Amplifier.

21 Capacitors 4 10 T
Earplece 4 Mica Bascboard & 3 14-

% 24 R

Knobs 3% Ready Wound

Condenser & $
yards of wire % 1

NEW
EVERYDAY
SERIES

Ruild this
exciting New
seriey of desiges
EV.5 & Tracsistorn and 2 diodes. MW u.“.
Powered by 4} volt Battery. Ferrite vod aerlal, tuning
condenser, volunie control, and loudapeaker. Attractive
case with red speaker grille. Bke ¥ x 517 x 247
;!:.-u price Hat and Plans 15p. Free with parts.
Total Building Costs PPE
(Overseas P & P £1-85%) £2 73 Ina. 80p
(+ 10% VAT 27p)
E.V. 6 Caset and looks as above, § Transistors and
3 diodes. Powered by 9 volt battery.Ferrite rod aerial, 3”7
loudspeaker, ete., AW/LW coverage. Push Pull ontput.
Parts price list and Plans 15p. Free with

G
AIRCRAFT

Nine Transistors,
¥ Tubpable wave-
bands as Roamer
Ten, built in
ferrite rod aertal for MW/LW. Retractable chrome
plated telcacopic acrial for VHF sod 8W. Push Pull
cutput using 600 mw transistors. § Transistors mad
3 diodes, tuning condenser with V.H.F. section,

parste coil for aircraft, wmoving coil loudepeaker,
rn'lume ON/OFP and wavechange control. Attractive
all white cuse with and carrylng strap.
Bize 9™ x T X 24° app‘mx. Parts Price Jist and
Plans 30p (FREE

with partal
Total Buildin Costs PP g
{Overseas r% P £1-85p) £6 95
(= 10% vu esp)

“‘EDU-
KIT”

Build Radios,
Ampliflers, ate.

Pam Drice list and plans 80p (FREL with parts).
‘D Total building costs £8-50 P.P. & Total Building Costs £3 60 ;:E anite incloding
{ (Overseas I*. & P, £1:85) Ine. 52p (Ovcreeas P & P £1-25p) DT; master unj >
(+ 10% VAT 85p) R (4 10% VAT 26p to constract Ib
. Case and looks as above. 7 Transistors snd
PDGKET 3 dlodes. Bix wavebands, MW/LW, Trawler Band, "
3W1, BW2, 8WS, powered by 9 volt battery. Fush Compozents ioclods: ]
" FIVE rall mn*put Telescopio aerial for short waves. 37 jond- ning denser: 2 Volume Controls: 2 Slider
’ ?uk:;thpl::.uu price list and easy build plans 20p. S:r':;ch}e_s: !‘imeni"d ione ?!g;-m:csrol‘l‘lspeal:% g T;rrnlmu ‘|
B, TEE Strip: Ferrit2 erial: Bat Jlips: 4 Taxy Loards:
‘) 3 Tumable waveband: tal B 1ding € ts PPa& 10 Transistors: 4 Diodes: Resistors: Capaeitors: {'
¢ MWiLW. ad Tl Total Building os £4-0 = :
) Bard. 7 ntages, 5 tran- p PaP I 3Ip Three 17 Knobx T/nitx oncc cons arc detachable )
3 CISCRS - from Master linit. enabling them to be stored for &
€ cisters and 2 dodes. (2J0%, TAT 10p) ; oy )
future nze. Fdeal for Schools, Educational Amthoritics
supersensitive ferrite rod [
(& oy e O R and all those interested fn radio construction. )
'; et L e RoAM ER Parts price lirt and plans 25p (FREE with parts). "
i Gold  Case. ‘
€ 5" x 11" x 31" 1 Total Building Cosis : PP& 4
R el rmar £33 €530 fake 8
D T¢e witl i+ 10°% VAT 35p) ‘
§ Total Building Costs £2-28 £22 VARIABLE =
Ins. 267 .

[ (Overscas P &P 1-25p) TONE CONTROL )
) {+ 103 VAT 223) ROAMER sl Case snd looks {
7 Tunahle Wavebands: MW1, MW2. LW, BW1, 8W2,
¢ TRAESﬂNA B3 and Trawler Band. Bail ta Ferrlts Rod Acral a» Trins-Elght 1:
5 for MW and LW. Retrmctable chrome Pl ¢le- ¢ Tunable Wavebands: MW, LW, BW1, 8W2, BWS,

l’ scople aerial for §hort Waves. Push pull aotput using Trawler band plus s Batrs Medium wavehand fof ‘)
" ] FlVE 30?::' Em"';wt': flrur::{l l-m; ;I'-P; mrﬂ m easler tunénz ?f LuXembourg etc. Bsc}?lmntnnu rod 1’

&= el vity switc] transisiors Dls e acrial telescoplic aerlal f rt Wavesn 3o
" y :zaremc:\l(:_ L.:m;l;ﬁ):: 47 2 watt Ferrite Magnet Loudspeakcrs. Alr apaced swg:na stages—6 w,: r.-d ; dxod:l Attrac- "
= ganged tuning condenser. Volumejon/off, tuning, wave tive black case with red grille, dial and black imobe
Five. Larger Case with
1’ Red Gpeakar Grille and change and tone comtrols. Aftractive case in rich with polished metal inserts. Bize 9 x 53 x 2Hn. )
“ Tuning Djal. chertnat Eh.\ds ;m; ﬁgld ﬂo.el':iuzﬂ Bize hdx 7 x 4in. approx. Plansa and parts price list 25p (PREE with :'
Plans and parts price B Tt and plans 2oy (FEEE with parse). pazi)
¢ 1ist 16p (Free with parta) Parts price fist and p K¢ with parta). 3
1’ Total Building Costs rr a Total Buuldmg Costs PPa Total Building Costs o PPa ¢
|. (Overseas P & P 1-25p) £2 5 (Overseas P. & P, £1-85) ‘6 98 Ins. 47p {Overscas P. & . £1-85) £3 98 usl3lp "
9 & 10% VAT 280 (+ 10% VAT 69D) +10% VAT 39p) @
[
¢ TRANS EIGHT
¢ | |
)
¢ & TRANSISTORS and 3 DIODES I
"
‘b & Tunable Wayebands; MW, LW, I 61a HIGH STREET, BEDFORD, MK40 1SA Tek:0234 52367 l
') ;w;ld ng. BW3 md'Jrnwler Reg. no. 788372
ensitive ferrite . f
@ for W and LW, Telescoplo I SRSV . I
neri. or Bbort Waves. 3in. eaclose &£.......,.... TOF..... areszasad . - % s abeTe szy o umom e
1’ Speaker. 8 jmproved type trana. 4 I
) intors plus 3 Uioden. Atiractive case In black with red grille, dial and black
" knobe with polished metal instrte, 8iz¢ 9 X 5} X 2iin. approx. ['ush pull
- outp“L'Bathrvecnncmharlvm:hlortmdedb-lkr\llf! Ampie power 10 DET R Wl | Sadal e addna g 2ot s ekt s AW i M A A e e I
" drive a larger spcaker. Parts price list and plans £5p (FREE wIth parts).
b4 Total Bullding Costs D A.AQ rra | Adress s, ciides it i) e S S i
'D (Overstas P 2 P 21:25) Trs, 33p i
" {+ 10% V.A.T. uv) l ’ e o 5 - _
" * Callers side entrance “Lavells” Shop I I
‘t * Open 10-1, 2.30-4.30 Mon.-Fri.—9-12 Sat. I (Dept. E.ES)
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HOME RADIO (Components) LTD Dept. EE, 234-240 London Road, Mitcham, CR4 3HD_ Phone 01-648 8422

The Catalogue you MUST have!

Homvie Rabio
COMPONENTS

" 3%"

250 pages 11%

5 e'.ecttur:'“‘- p
anents € eafl
b ;iexed

6,78

comp :
listed and in

el
v

1,750 pictures

PR AP

Details of our popular
Credit Account Service
and our Easy Ordering
System are included

in the catalogue.

0n|y55p.p|us 220 rackint 1 ﬂ
POST THIS COUPON G

withcheque orPO.for 77p.

HOME RADIO {Components}LTD. (Regn. No. London 912965)
Dept. EE, 234-240 London Road, Mitecham CR4 3HD d
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The price of 77p appliey only to Customers
in the UK. and to BFPO oddresses
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COMPLETE®
STEREOQ SYSTEM

40 Watt Amplifier.

Viscount i1l - R102 now 20 watts per channei.
System | includes,

Viscount tH amplifier - volume, bass. treble
and balance controls, plus switches for mong/
stereo onfoff function and bass and treble
filters. Plus headphane socket.

Specilication

20 watts per channelinta 8 ohms.

Total distortion@ 10W/@ 1kHz0-1%. P.U.1 {for
ceramic cartridges) 150mV inta 3 Meg. .02
{for magnetic cartridges) 4mV@ kHzinto 47K.
equalised within — 1dB R..A.A_ Aadio 150mV
inte 220K, {Sensitivities given at full power).
Tape out facilities : headphone socket, power
out 250mW per channel, Tone controfs aad filter
characteristics. Bass : +12dB 1o -17dB @
60Hz. Bass filter; 6dB per octave cut. Treble
contsol : treble — 12dB t0 —12dB@ 15kHz
Treble filter: 12dB per octave. Signal to nofse
ratfe: {all contrls atmax.) -58d8.

Crosstalk better than 354B on all inputs.
Overload characteristics better than 26dB on all
inpus. Size approx. 133°x 8" 33", "
Garrard SP25 deck, with magnetic cartridge,
de luxe plinth and hinged cover.

Two Dug Type H matched speakers -
Enclosure size approx. 174°x 103" 6" in
simulated teak. Drive unit 137X 8" with parasitic

tweeter Complete System £51.00

QUALITY SOUND™

FOR

LF.SSTHAN£19 00

Stereo 21 easy to assemble audio system kit, — no soldering

reguired.

tncludes:—

BSR 3 speed deck. automatic, manual facilities together with
ceramic cartridge.
Two 8" » 5 speakers with cabinets.
Amplitier module. Ready built with control panel. speaker leads
and full, easy 1o follow assembly instructions.

For the tacknically minded :—
Spetificatians:
tnput sensitivity 600mV:Aux. input seasitivity 120mV : Power
output 2.7 watts per channel: Outputimpedance 8-15chms.
Stereo headghone socket with automatic speaker cutout.
Provision for auxiliary inputs — radio, tape. etc., and outputs for
taping discs. Overall Dimensions. Speakers approx.
153" x 87 X 4”. Camplete deck:and cover in closed pasition

approx. 153" x 127 x 67,

Extras if requized.
Optional Diamond Styli

Complets oniv £18.95 + £1.00
£1.37. DS

Specially selected pair of stereo headphenes with individuzl
level controls and padded ea:pieces to give optimum

performance, £3 85,

CARTRIDGE
PLAYER"

Elegant selt selector push button player for use
with your own stereo system_ Compatible with
viscount Il system. the Stereo 21 and the
Unisound module.
Technical specification.
Mains input. 240V, Output sensitivity 125mV
Comparable unit sold elsewhere at £24-00 approx.

Yours for only £10.95+ 30p. p& p

For the man who wanis to design his owh stereg
—here’s your chaace to start, with Unisound—
pie-amp. pawer amplifier and conirel panel. Na
soldermg—just simply screw together. 4 warts

per channel into 8 ohms. Inputs: 120mV {for
ceramic carlridge|. The heart of Umsound is high
efficiency 1.C. monslithic powes chips which

ensure very low distortion over the audic spectum.

240V. AC anly.

£7-64 + 55p.ptp

£69-00

System Il
Viscount 11l amplifier {As Svstem [}

" Garrard SP. 257{As System )
Two Duo Type |IIA matched speakers—
Enclosure size approx. 317 x 13° x 11",
Finished in teak veneer. Orive units approx.
1317 81" with 33~ HF speaker. Max. power
20 watts, 8 ohms. Freq. range 20Hz to 20kHz.

Complete System.£69.00

PRICES : SYSTEM 1
Viscount (1l B 102 amplifier

2 Ouo Type Hl speakers
Gamard $P25 with

MAG. cartridge de fuxe plinth
and hinged cover

fi5-20 ~flpbp

£14-00 ~£f2-20p & p

£21.00 + £1.75p 6 p.
tota £59.20

Available complete for only £5] 00 +£3-50p. & p.

PRICES: SYSTEM 2

Viscount R 102 amplifier

ZDuo Type N A speakers

Garrard SP25 with

MAG. cartridge de luxe plinth £21 00 + £1.75 pbop
and hinged cover

2420 - f1o06p
£393-00 4+ f4.00p &

total £84.20

Available complete lor only 5900 +£4 p & p.

Reliant Mk IV Mpno Amplifier, 1deal for the
small disco o¢ house partes.
Qutputs 20 watts B.M.S. into 8 ohms {suitable
far 15 ohms).
tnputs *5 Electrically Mxed Inputs. *3
Individual Mixing contrals. *Separate bass
and treble contvols common to alt 5 inpets.
*Mixer employing F E.T. {Fietd Effect Transis-
tors). *Solid State Curcuitry. *Attracuve Styleng.
INPUT SENSITIVITIES
1) Ceystal Mic or Gosar 9mV. 2} Maving coil
Mic or Guiter 8mY. 3), 4). 5] Medium output
equipment {Gram. Tuner. Moartor, Organ, etc.)
— alt 250mY sensilvity.

AC Mains 240V. operation.

Size approx. 123 ins X 6 ins X3t s

£13.50  60p.
postage & packing.

A suitable 3 speed tape deck, less heads.
Caters up to 53 ins. spools. 240V AC mains
Unused but store soiled hence no

wartanty. £4 00 + £1.00 p & p

Everyday Electronics, May 1974



Remember ! one of the
TopTen Accessory
Awards from
Motor magazine

= PUSH BUTTON
~ CARRADIOKIT

BUILD YOUR OWN TOURIST PUSH NGTE: The ability to solder on 3 priated circoithoard is
BUTTON CAR RADID necessary lo complete this kit successfully. Circuit diagram

i and comprehensive instructions 55p free with kit
Technical specification: - &
1.) Output 2.5 watis R.M.S. into 8 ohms. For 12 voht Car Radio Kit
pperation om negative or positive earth. ( o
2.} Integrated circuit output stage. pre built three stage £6.60 + 55p. postage & packing.
IF Module. Speaker inciuding baffle and fixing strips
£1.65 1 23p. postage & packing.
Recommended Car Aerial - fully retractable and locking,

£1.35 post paid.

Controls Volume. manual tuniag and five push buitons for
station selection. iifuminated tuning scale covenna fult
medium and lang wave baads.

Size Chassis 7 ins. wide, 2 10s. high and 4<% irs. deep appioz.

EMI SPEAKERS

THE ULTIMATE

COMPLETE SPEAKER
SYSTEM EMI LE31(5

Recnmn;Ended retail
selling price, £86-00.

Our price £45-00 4

£3.50 postage & packing.

A professional standard five
way speaker system with
enclosure giving tap quality
performance.

Enclosure Bimensions
approx. (3t x 2t x1f1.).
Drive Units

Hand built - 157 diameter
bass with 3" vaice coil,
—two 5" diameter Mid
Range units.

—two 35" HF. units,

plus matching crossaver
panei with two variable
potentiometers for mid and
high frequency adjustment.
Powder Handling
Continuous rating

35 Wrms., Peak pawer
rating 70 W.

Frequency Response
20Hz 20,000 Hz.
Impedance 8 chms.

Mail orders to Acton. Terms C.W_0.

All enquirss Stamped Addressed Envelope.

FANTASTIC REDUCTION

15" 14A/780. Bassuniton arigid
diecast chassis. Superior cone material
handles up to 50 watts RMS. and is
treated o give a smooth frequency
response. Resonance 30 Hz. flux
density 360,000 Maxwells. Impedance
ar1 kHzis 8 ohms. 3" voice coil.

Recommended retail price
£40-80.
OURPRICE£18-70 +
f1-50p & p

950 Kit - Five matched speakers and
crossaver unit for handling up ta

45 watts, frequenacy response from 20
10 20,000 Hz.

Huge 197X 14" (approx.) high
efficiency Bass-Speaker with
16,500-gauss magnet buiit on a heavy
diecast frame,

The four 10,000 gauss tweeters. each
317 dia. approx., are fed by the
crossover which eritically adjusts
signal for maximum fidelity. Impedance
at 1 kHz is 8 ohms. Bass coil 2*. others
0-5°. Recommended list price £44-00.

OUR PRICE £25-00 -
f1-50p &p
Special DOffer.

R|IITHV

C

Radio and TV Components (Acton) Ltd.

. it Goods not despatched outside U.K.
Just write your grder giving ®

21 High Street, Acton, London W3 GNGIE)

your credit card number Leaflets available for all items listed.” 323 Edgware Road, London W2
DO NOT SEND Send stamped addressed envelope. Edgware: 9 a.m.-5.30:p.m. Half day Thurs.
YOUR CARD Acton: 3.30 a.m.-5 p.m. Clased all day Wed.
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CRESCENT s

11, 15 & 17 KAYES ROAD, LONDON N22 BTL ses 3206 %2

RIAGE PRICES

% BE ADD

O ALL G

MAIL ORDER
DEPT.

MAYES RD.
LGKDON

6TL

7° x 4 LOUDSPEAKER,
A top quality

speaket |deal where
small size in unpm't-

BARGAIN BOARDS

ant,

by E.M.I, for & weil-
kmown  hi-fi et
maker. Size: Tin. x
dm. Impedance: 8 ohmi. Flux:
35,000. Max. Free range: 90Hs to
12kHs. Power handling: 5W.
Unbeatable, Price: 1-60. Free
postage on this itern.

CRESCENT P.300. DISCO CON-
TROL PACK.

A control unit which when connec-
tad to twin decks makes a dlaco of

C ta
galore for the
experimeater ',
Ex computer
baards with:

Rosigtors,
Capacitors and
upeful Trencistors—at least 4
transisiors per board.

5 BOARDS £1.00, P. & P. Free

professional quality. Wa supply & amart tront panel which incorporates
controle. switch and iaput sockets, The control’module, I.C. constraction,
incorporating, mixing, pre-amp and head-phone listening amplifier.
The power pack easbles this unit to work from the standard mains.
* Inputs inclnde Mic. Tape/Caasette and Twin Decks. ® Controls include

Mic. Tape. Each Deck and P.F.L. Fall

instegetions are Included with

every Pack. MONO — §$14 plus 20p PP. STEREO — £17 plos 20p
PP. Band a 8.A.E. for more [nformaticn.

STEREO [ MONO EEADPHOFB
YOLUME CONTROL E

Plug Atereo phones into '.hh control box
and you then {ncorporate a right and
Jeft hand wolume control and & stereo/
mono switch., Complete with stereo jack

plug and 2 m cabl

A Bargain at £1. PIu.lepP & P.

TWO WAI STEREO
AD.

Bterec jack plug to two
stereo line sockets com-
plete with 110 mm of
cable. For plugging twa
stereo fnpmts into ope. A
Bargainat 85p plus Sp P&P.

Low VOLTAGE AMPLIFIER Fewonlyat

5t ist
with yolume mntml. is mhble

£1-75

plas 13p P. & P.

TRI-YOLT BATTERY ELININATOR
Erables you to work your transistor
radio, amplifier, or cassetie, eto. from
AC. this

TRI-VOLT CAR
CONYEETEE
Enablea you to work

maina

sliminator. Just by moving & plug
youn can select the voltags you require — 6v, Tiv
or B volts. This means all your transistor power
packapplications can be handled by this one unlt,
Approx. size: 93" x 2" x 34~. OUR PRICE —
42750 + 10p. P. & P. Sun: model sultably wired
for tha Philips Caseatta — £3-00 + 10p. P.&P.

!m Inml.swr Badio,
or Caanttte cic

supply positive or neg.
carth.
This converter sapplies

&
-
5
"3
3
g
g
i3
]

transister D-
prox size 2§° X 33" X 27

:

2
o
2
from the 12 volt ur 2 pals € way
3
4

COMPONENTS AND HI FI
FOR THE HOME CONSTRUCTOR

OUR SHOFS ARE OPEN ALL DAY
FROM ? A M. TO 6§ PM.
{WE CLOSE ALL DAY THURSDAY)

I3 SOUTH MALL, EDMONTON, N.2 803 1685

6.30 P.M. ON FRIDAY

18p each. Pleass inc,
pP. X P. Up to 3
witches.

1

Very eany to fit and a

“CRESCENT” 100 WATTR.M.8, | 200/250¥ real money swving device | —

ALL PURFOSE ANFLIFIER MATNS 50 - . P.aP. —_—
s T I for #2-5¢ + 10p. P. & P

‘We supply the three modules Heavy doty contacts. 2.5000

for you to bulld this Disco- colL Allpewandunnsed D.P.D.T.

Group-P.A. amplifier Into the
cabinet of yonr chojee.

* rm‘. POWER AMF MODULE

X'OW r.na. 8q. wave 300W
mstantanecus peak into 8 ohm
{60W into 16 ohm). 21428,
carr. 45p.

% THE FRE-AMP MODULE
Four control pre-amp. Yol
Raan, Treble. }ﬂddle controls.
Designed to drive most ampli-
fleta nsing F.ET. firet stage.
£396 caIr. 29p.

THE POWER SUPPLY

for 8V d.c.
Will give about 1W ‘at 8 ohm
output.

With high TMP inpnt-thiy am-
pliffer will wotk as & record
plsyer, baby alanm,

atc., amplifier.

“CRESCENT” CATALOGUE

It you are a oocosirottcr yom
should own a copy.

Send 20p inc. Postage.

MIXI LOUDSPFEAKERS

49}* (57mm) 40ciun — S0p sach

3}' (57mm) 80abm — 50p each
Please lnciude 53p. P. & P.up to 3

Kini-Loudspeakers

*
lODU!‘E PBLOO
with the

m s transformer. £8-88, carr.
BOp. Oomplm ﬁxing inatrac-
tions arc supplied and neo
tochnical knowledge is

to connect the three ready wh«!

B.A.E.
thia or our ready built amplifiers

mainz reiays 60p + V.AT. Carr-
Fres, Bpecial quantity price: 240
Per 100 relays.

LI

This fantastic Little box
approx. 4 X 3 x 2}” when
cannected to the outpul of a
soundd seurce from 1 to 100 watts
produces = paychedelio light
diapiay of np to 1000 watts.
Complete with 3 gensitive level
conttol the unit is fuvad and can
oot harm your amplifier.
A Bargain st #7-50 plus 10p
P. & P.

made to s vary high
standard apd is a
srnall mze: 2in X
2§ir x 2}&.}&;

phus 15p P.

OMETRRS
All types 1° and lesa diameter.
SINGLES DUAL

105 [oF Py 10K

ot

ZE Switch 2K Lem
2K 19 50K Switch
100K 14Pez, 1oak 40p
250K X
B Double oo E]

5p. P,

range
British made Belays.
Blze—11" x 1* X §°
Al two changeoTers with
250V. 1-5A contacla and
sgitable for Atllng on -1m
Verol

Type Volts Curzent Ohma.

SI/A  12v  YIMIA 7000
217A 12y 28MfA 4300
12/A s 6v  38M/a 18502

Pleasc incinde 5p P & T up ta
3 Relays.

a RADIO-AMATEUR

learn how to bacome a radio-amateur
in contact with the whole world. We give
gkilled preparation for the G.P.0O. licence
T Y ¥Irir i1 T T Y rrrrrirryr

1 Free?

RAPY

Brochure, without obligation to:

BRITISH NATIONAL RADIO &
ELEGTRONIGS SCHOOL P.0.Box 156, JERSEY i

I NAME :

I ADDRESS :

=

244

EEB 5.4. I
BLOCK CAPS please
-—---------—----—-—

cord). Easy '

including Y.A.T.

” YOU AIN’T HEARD

NOTHIN’ YET !!

Approx. Size 827 x 2}

and postage.

"TEXAN'.

. -...until you tune in to stereo
perfection with the *varicap’

" % 63"

Features include push button "“Spot On” tuning, with up
to 5 preset stations (no difficult tuning dial and drive

‘no problem” construction, requiring only a
few simple setcing up adjustments with 2 D.C. Voltmeter.
Uses NEW pre-set modules for R.F. and LF. circuits—no
circuit alignmeént. High efficiency Integraced Circuic Phase
Lock Loop Deccder for perfect steree reception, with
stereo lamp indicator. TOTAL KIT price only £28-50
With Fibre Glass P.C.
Board, neat slimline teak veneered cabinet with brushed
aluminium front panels, push butrons etc.

Al parts ovailable sebarately.
1IDEAL FOR USE WITH THE

“GEMINI™

' | AND ANY GOOD QUALITY STEREC AMPLIFIER.
Please send large S.A.E. for full decails.

' 228, ECCLESALL ROAD, SHEFF[ELD S11 8PE

l Telephone No. (0742) 668688
THE COMPONENT CENTRE OF THE NORTH

= o
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BlI-PRE-PAK

SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD
W/\\m\\m\ N

Ex GP0PushButton EJ Plastic Power
Intercom Telephones ] Transistors s

Exactly as internal telephone systems stlll in /

everyday use whera artamatic “internal ex-
changes have not yet taken over. Available in

These arz 40W and 90W Silicon Plastic Power
Transistors of the very latest design, available

5, 10 or 15 ways. Complete with clrcults and

Instructions. Necessary 24 pair cable 22p per
in NPN or PNP at the most shatteringly low
prices of all time. We have been selling these

;\\\
///////////AE////

I

COMPLETE
TELEPHONES

Normal Household Type

Onty £

i

yard. Price of each instrument is independant
of the number of ways.

£2.15 .38%p

U

/

P&P
F 45p each

TELEPHONE DIALS

Standard Pos! Office type. Guaranteed in

/////////////////

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

PER;NSTRUMENT
ni y i/ L e Cable can be sent by Pamel Post. Post and = i‘;c.f;s:;:"!aemuﬁus:‘;:g tl: :’['!!’p:!hr:; °f.n§'§
z p POST & PACKING 16 Packing per 50 yds. \ our Tested and Guaranteed terms.
/ Ef‘;"sfwnz.rgtzghon“ fligieschiinnilie § Ranga 1. VCE. Min 15. HFE Min 15.
s LN, : These phanes are extensions and da not con- \ 1z 1325 7650
T d d R S K 20, e
t - _» ] A Gross Hatch '
es e an o % ross a c a =\ Range 2. VCE. Min 40. HFE Mindo
Guaranteed I tor £3-85 R su T
W] pjuenera or paid AR ih S S
Paks % A complete it of parts inciuding Printed 3 amps, 11p extra per palr. Please sme NPN
Citcuit Board. A faur position switch gives

or PNP on order.
X-hatch,- Dols, Vertical or Horlzontal lines. = et
lnlegmted Circuit design for easy construction LM380 Audio L.C.

'&‘t\\

1N4007 Sil. Rec. diodes. SSP as featured in Praciical

1,000 PiV lamp plastic and rellablllty A nro]-cnn the Sept. ‘72 edltlen Wireless December issue complete wilh;
. B81 1 0 Reed Switches, 1° long, ssp Rof Telovish Suj “t t° Agll AR =pplication data £1-10 :

4" dia. High Speed P.O. ] 4 e — .

type INTEGRATED CIRCUITS

We stock a large range of L.Cs at very com-
petitive prices (from 119 each). These are all

gslled in aur FREE Catalogue. see coupon
elow.

B9 200 Mixed Caoacﬂrs. SSP

Approx, quantity,
counted by weight P& P 15g

B S e yes = 2 35D TESTED & GUARANTEED
counted by weight P & P 15p HE3 4 2N3055 type NPN Sil. power 55P METRICATION CHARTS now avallable

b transistors. Below spec.devices This fantagtically detajled conversipn calcula-

H35 100 gh::dhm%das. ?erm, 55p HEL 4 3819 N Channel FETs 55 tor carries thousands of clazsified referances
] onrded, etc. 2N3819 in plastic case between metzic and British (and U.S.A.)

Marked and Unmarked. Hs5 4 40361 Type NPN Sil. uanslstotsss measurements of Iengu\. area, volume. liquld-

H3g Short lead Transistars, 2 TO-5 can com measure, weights
30 RPN Stiicon Planas types ssp Hes 4 }rﬁgﬁgType PNE&lIHg;nslstorsssp Pocket Size 15p Wall Chart 12p
h . -9 canr com
H3s Integrated Circuita. -
4 Gates BMC 562, 2 Flip SSP UNTESTED' UNMARKED LOW COST DUEL IN LINE I.C. SOCKETS
Flops BMC 945 H67 Io 3819N Channel FETs ssp ‘:; pin ttype attl'ﬁxlp eac: guw new low profile
Hel Sil Power transistars 55 \\ plastic case type pin type at 18p cacl pe
comp pair BD131/132 p \ ——
ey . BOCKS
\ Wao havo a large selection of Referance and
e Unmared (07
ver ’ v Send for Iisls u/ publications

llntested Paks

B1 Germanium Transistors 55
PNP, AF and RF p
o 150 Ficibion  35p

B34 Sili Dicdes DO-7
IOO gllal:::quli:. lensOA200. 55P

Ba6 S Diopd b, min.
IOO INTI4 aonde‘i'N?ie l;':es ssp
H16 Experimenters' Pak of
|5 Inll:;z:::; gli-r!:uits, Data 55P
suppited
H20 BY128/7 T Sili
20 Rectifiers )4::;-"“; :igglic. SSP
Mixed volts.

o 15 Sl o 85p
TO-3 Can.

.
Make a rev count

er
for your car

The 'TACHO BLOCK'. This encapsulated
black will.turn any 0-1mA meter into a lincar

and accurate rev. counter for” any car with
e A £|.|u GVERSEAS ADD' EXTRA FOR POSTAGE
BUY THESE GOODS WiTH ACCESS

NEaaa———— =
BI an pAK I-Tn nep:.e.zzz-zza WEST ROAD,WESTCLIFF-ON-SEA,ESSEX.

B ST TELEPHONE : SOUTHEND (0702) 46344

T

Transist -
ransistors / Our famous P1 Pak

in stock

We hald a very large range of fully marked o 5 A f

tested and guaranteed {ransistors, powser 1.3 Stl" Ieadmg mvalue

transistors, djodes and !Bctlﬁe:’s ’at :ery Full of Short Lead Semi Jctors & EX

competitive prices. Please sen ar  free Components, approx. 170, We guarantes af
least 30 rezlly high guality factory marked
Tianslstors PNP & NPN, and a hast of Dlodes

catalogue,
Our ve opular, 4p transistors
Y pop » 4P & Rectiflers moynted on Prinled Circuit Panels,
Identification Chart supplied to glve some

TYPE "A” FN;‘ gillﬂcon allloyi]'l’oé can s

i Y icon, plastic encapsulation nformation on th .
PE “E" PNP Germanium AF or o e, Trans

TYPE “£" NPN Silicon plastic encapsulation

11p P & P on this Pak. 5
LSS N S A OBt B 91ease ask for Pak P, only D9p

8 AERSEOR £l m e
P & P 2Tip p Ficase send me the FREE Bi-Pre-Pak Catalogue.
High Speed
Magnetic
Caunter % N Z R SR

ALL PRICES INCLUDE 10% VAT

§ MINIMUM ORDER 50p. CASH WITH ORDER
PLEASE. Add '1p post and packing per order

/
/

\

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

//////////////////////////////////////////////////////

NAME .. .. . iiieeiiiereaaiiens

///

ADDRESS ...ooociiiaiiraiennas

4 digit (non-resat)
24v or 48v (state which) & x 1 x tin, 33p, p.p 5p.

A

/
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GIRO NO. 331 7056
C.W.0. only. P. & P. LOp on orders balow £5
Discount: £|u_|0°/, £20-15% {cxccpt necitems)
Expore Order enqulrles welcome (YAT frec)

10EI2 W KIT: 10
LOEI2Z IW KiT: 10
25E12 3W KIT: 25
25E12 3wV KIT: 25
20E12 #W KIT: 20

Official Orders accepred from
Educarional & Government Departments

ALL PRICES INCLUDE VAT

SPECIAL RES'STO%K'TS {Priccs include post & packin:

ISEI2 1W KIT: |5 of zach EIZ value, 10 chms—1|M, z rotal of 915 (METAL FILM 5"/,} £13-35 nec
)

)
of each El2 valuc. 22 ohms—IM, a2 cotai of 570 (CARBON FILM 5%). £3-65 net
of each E12 value, 22 ahms—1M, a cotal of 570 (CARBON FILM 542), £3:85 net
of each EI2 vaiue, 22 ohms— M, a toral of 1425 (CARBON FILM S5k £8-35 net
of cach El2 valuc, 22 ochms—| M. a tutal of 1425 (CARBON FILM S;} £5-45 nct
of each EIZ value. 22 ohms—2M2, a rotal of 1220 (METAL FILM 59%), £11-03 net

MINIATURE CERAMIC PLATE CAPACITORS

50V: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 350, 470.
560, 680, 820, 1K, 1K5, 2K2, 3K3, 4K7, 6KB, (kF) 0-¢i, 0015, 6-022, 0-033, 0-047,
24p. each. 01, 30V, 43p.

POLYSTYRENE CAPACITORS 160V 5%
(pF) 10. 15. 22, 33, 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300,
4700, 4p. 6800, 10,000, 44p.

p 10EI2 2W KIT- 10 of each E12 value, .10 ohms—IM’ a tocal of 610 (METAL FILM 5%). £17-15 net
MULLARD POLYESTER CAPACITORS C280 SERLES RESISTORS :
250V P.C. Hountmg 0-014F, 0-0154F, 0-022uF, 0-0334F, 0:0474F, 3p. 0-068xF, | GF—Hizh Stab Carbon Film. 5% MFP—High Stab Meral Film, 5%.
0- 1 4F, 4%p. 0 15uF, 4fp. 0-224F, Sip. 0-33uF, Bp. 0-47uF, 9p. 0-&84F, 12p. 14F, | 'W. Typc Rangc 1-99 100499 500-999 1000+ Size mm
. 1-54F.23p.2-2uF, 260. CF 22-iM 1 075 0-60 0-55 2-4x7-5
MULLARD POLYESTER CAPACITORS C296 SERIES oge s g pech s BRSPS
400V: 0:001F, 0-001S4F. 0-0022uF; 0-00334F, 0-0047,F, 24p. 0-0068F, 0-0|4F. 1 MFE 102M7 2 154 1-32 AT ey
0-015,4F, o 0-0334F, 3ip. O-047uF, 0-068uF, OI4F, 4ip. O 154F, 6fp. = £ 2 . !
B, ey B S ¥ ME loaam2 2 1-43 1-21 0-99 42x10-8
160V: 0-01uF. 0-0154F, 0- 012uF 3o 0-0474F. 0-0684F, 3p, O-IuF. 4fp. O-154F, Go-as Ve e s o8 258 iva
Sp. 0-22uF, 3p. 0-33[4F, 63p. 0-47uF, B1p. 0-68UF, 120, | 1F, 14p,

=~ | MINIATURE 0:25W Vertical or horizontal 6p each IK, 2K2, 4K7.

For value mixing prices. pleasa refer to our canalogue. (price in pence cach)
VALUES AVAILABLE—EI2 Series unly (Nce prices above lm)

PRESET SKELETON POTENTIOMETERS

10K, ete.
upto IMQO
5UB-MIN Q0-05W Vcrrical, 100 i 6 220K 0 5p each

(E.E.) 61 CHEDDINGTON ROAD, PITSTONE,
NR. LEIGHTON BUZZARD, BEDS, LU7 %A@
Tel. : Cheddingeon 668446 (Sed. Code 0296)
PLEASE WRITE FOR FREE CATALOGUE

Miniature Mul ectrolyti VEROBOARD 01 0-15 | POTENTIOMETERS
JATULE aedil AR 2 x 5" 29p 28p | Carbon Track 5K @ vo 2M &3, log or fin, Single, 164p Dual Gang 46p. LogSmgIe with switch 26p
oty z": e ggxﬁ: 2§ x 31* 26p 19p | Stider Pots. 10K, (00K, 500K. 30mm, 34p. 45mm, 47p. 60mm, 55p
2-2uF 63V 63p  I00LE I10V6ip §§ 1 3 33 | Diopes | pLuGs ELECTROLYTIC CAPACITORS. Tubular & Large Cans
3-3uF 63V 64p  1004F 25 A x1” 7p 7p | IN4001 &1p | DIN 2Pin 120 | (uEIV): 1125, 2725, 4135, 4-7/10. 5/25. sp_s 1010, 10/50, 16/25,
4QuE 49V &ip  190uF 62V 14 21: 57 (Plain) — t4p | IN400Z Tip 3Pin 13p uma 2525, 25/50. 32/25, sons 106{10, 10025, 63p. 0!50 ap.
4-TuF 63V &ip  150uF l6V 22 32" (p.a.,,) 128 | iNsoe3 95 | 5 Pin180° 155 | 10050, 200, ip. {50, 18p. SOOJ'IO 11p. 500725,
6-BuF 61V &3p  150uF &3V 5'x 33" (Plain) - IN4004 9ip | Std-Jack 144p | 500/50, 18p. moouo 1Sp. 100025, 22p. 1000/50, 40p. zooono
8-0uF 40V 64ip  220uF 6- 4V6ip Inscrtion m,,. 59p 59p [ IN400S 12p | 2.5mmjack 1ip | 20p. 1000]100 $0p. 200025, 30p. 2000/100. 955, :soops, 38p.
:gll; 2';\\5 :D %%gu: I6V P | Track Cucter “p 44p | IN4005 14p | Phono Sip | 2500450, é2p. 300050, 80p. 5005'25 86p. 5000/50, £1-10.
mﬂF av 6; 2207& 53vz|° Pins, Pke. 25 10p 10p | IN9I4  7p § SOCKETS HI-VOLT: 4}450, 14p. 8/350, 19p. B}450, zup m:so 22p.
ISufF I6Y 6ip  3I0MF 16V 12 BEL 133 DinN2Pin 10p | 16/450. 23p. 32/350, 33p. 50/250. 20p. 100/500, 52
T
loor say o0 o e | TRANSSTOR 1, | A% 452 | 3o [ 132 | METALLISED PAPER caPACITORS
F PV P 470"; 4ovzop “ACI28 n: BCAUIL 12p | OA47 b | Scd. Jock 144p | 250V: 0-O5uF, 0-1,:F, ap.o 25 6p ©-5uF, 74p. | oF, 9p. 500V:
F &3v 6p  6804F 16V 15p | BCIO7 11p BC2I4L 17p | QABL 1P [ 2.5mm Jack Lip | 0-025, 0-05, ""3 b O R L Sl TN
32uF 10V 64p  680uF 40v25p | BCICS I3p QC44  Isp |.OA200 8p | Phono p | 0:022, 13p. 0-047, 01, 15p. 0-22, 23p. 0-47. 28p.
334F 16V 63p  1000uF 16V 20p | BCIO? 13p OC7i 1dp |Thregrated Screened Vvire, Metre &ip [(NEW XIT)
33uF 40V 6ip 10gOuF 25V 25p | BCI48 12p OCBI  16p | Circuits Twin Screencd Wire, Mecre 12p | SE125W. Matal Film 5%, Lllera
F 63V 63p I500uF 6-4 15p | BC145 12p OCI70 23p | ,A769C  90p | Sterco Screened Wire, Mctre 12p | Low  Noisc New Resistors
474F 10V 6¢p  15004F 16V 2Sp | BCIB2L 12p TIS43. _ 33p | ,A74IC 55p | Connecting Wire, All colours, Metre 2:p | withfull colour coding- 5 each
ATuF 23V 64p  22004F 10V 25p §-BCIB3L 120 2N2926 llp | ;7a723C £1 | Neon Bulb, 90V Wire Ended S5for 24p [EI2  value 1Ochm{l amp
kﬂuF 63V Bp 3300uF 6-4 26p | BCIB4L 13p 2N3702°11p | ZN4I4  £]- Pancl] Ncon, 240V Red, Amber, Clear I63p | toral 305 £2:75. Netr.
A‘

17 ALBERT SQ.,

EXPRESS st
COMPONENTS

MAIL ORDER ONLY _ S.A.E. FOR ALL ENQUIRIES

R S

ELECTRONIC COMPONENTS FOR
E.E. PROJECTS

ELECTRONIC V'METER arr. 74 £6.40 + /0p P& P .1
SPEED GUARD Mar, 74 £3.60 + [OpP &P R
SLIDE TIMER eeB. 74 £2.10 + {Op P &P
FETSET 1an. 74 £2.00 - 10p P &P
TREMOLO pEc. 73 £2.10 - |10p P &P
WAA-WAA ave. 713 £1.50 4+ I10pP &P
GEN. PURP. AMP. apr.73  £4.50 + 25p P & P
20W SHAVER INY. JuL. 72 £4.10 + 30p P &P
BETA FUZZ-TREBLE jan. 73 £1.50 + 5p P& P

(For Beta Fuzz-Treble, Component board
components only)

BETA TRANSFORMER

£1.85 + 5pP &P

ENGINEERS

YOURSELF FOR A

BETTER JOB -~ MORE PAY!

Do you wanl promotion. a better job. The B.LE.T. guide to success should be

higher pay?"Now UDDOrlunlhcs"shuws read by evel'y ambitious engincer.

vou Now to get them througha lowcost  Send Ior this helpful 76 rege FREE book
B.LE.T. homestudy course. Therg ureno  now. No obligation and nobody will call

DOOKS T0 by ANd YOU CAN DA y-as-you- on you, It could be the neat thing you

learn. ever did,

W SN B CUT OUT THIS COUPON 5 I INSN BN
CHOOSE A BRAND NEW FUTURE HERE!

Tick or state subject of interest. Post to the cddress delow.

Practical Radio & Radlo Amateurs B General Electrical
Electronics FPractical TV Engineering [sl
(Technatron) [0 Colonr Televivion Bociety of Enginecrs

Electronic Computer Electronlcs (Electrical Engy [

ineering 0 C & @1l Radio Electrical Instalia-

Talevisian Matnten- TY Servicing Cert. 3 tions and Wiring [J
ance & Scervicing [T} Post Master Gemera) C & G Electricyl

General Radio & )st k 2nd class Techn.inm
TV Engincering [ Primary) a

Radlo B':r\'lcing. A Ck G[flechlc.\l C & G Tele- o

nance ad communications
Engineering

C & G LI Tastalla-

Rcpairs
City £ Guilds Radio,
TV Electronics tlons and Wiring [

Mechanics
To 8.1.E.T.BEE 03 Aldermaston Court, Reading RG7 4PF gk |BEE 03

NAME (8|ock Capilals Ploass)
ADDRESS

Other subjects - Age
Aeeredited dy C.4.0.C. Member of A.B.0.C.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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“AUDIOTRONIC Model ATMS

AUDIOTRONIC Model ATM1

Top valusa 1,
upv pocket multi-

OI 1 DIEOIZ#‘T 000
volt AC gnd D
bC :unreal thAl

A422dE. Sae 90 x
60 % 28mm.
Comalvte with

test lends.
QURPRICE £2.95

P&P 15p

Jewe! movement,
Sttractvaly mwidod
with

Sall ]
x100. -mm- 16d8.
Supolied with battery
!ﬂ! lagds and data
bocklet. See: 121 x 73 x 29mm,

OUR PRICE £3.50 P&P 150

\Y$

LASK

MODEL AF.105 VOM
50,000 opv. Mirror
scals. Meter
arclection.
03/3/12/80/120;
300/800,1200V DC.
/6{30/120/
300/600/1200V DC. §
0/36pA/6/
807300 mAj
12 Amp. 0/10K;
I ml 10emy 100

. —20to

17 dB.

Ohms.
DUR PRICE £12.50 rer 200,

MODEL C1032 MULTIMETER

Features 5,000 op

jowol movement lnd a

?o.:!l:l"e:téon of range
ohms odj

300m A. Resistence:

R x 10, A x 1,000, ~10 to +16d8B,

Dom ete with battcry, test lvads and
oklet, Size: 120 x 73 x 28mm.

UI!'Fl PRICE £3.75°  pgpasp

mls}'o&:hm

—20t0 5
OUR PRICE £7.50 PRP T5p

Leather case for aBove £1.75

HIOKI 750X VOLT-OHM
MILLIAMETER

.3/0.6/
0\") 2»30/50/1501 2
F Sy A T
300/600/1,200V AC. @
Current: 0-30/60uA/ &
1.5/3/15/30{/150/300
mABI12A, Resistence:

MODEL U437 MULTIMETER
10, LA it e d

stends
2.5/10/50f

BOO/ 1000V DC,
2.5/10/50/250/
1/10/100mA/TA.
Resistence 200
3/30/300k /2 Meg.

U4324 MULTIMETER

High sansizivity, overs
load protectad.

5/5/5G/500k oh
Mohms_Decibels: —10 to +1248. S-u
167 x.38 x 83mm. Supplied comp-

igle with test leads, spare diode and |
instructions.

OUR PRICE £8.00 P&P 20p

o—3rzoo« iSBDMohms.

Output:
0—3!8"51‘30/50/'[20/300\/ Auur»
3% 4% AC. Sersitivity:
!o.GOOouv 5000 gpv AC. 4 inch
mater. Buiit in protection. Sita: 57 x
102 x 153mm.

TMK 108K LAB TES'TH!

L84 TRANSISTOR
TESTER
Tests PNP ar NPN
05323 MULTIMETER U4312 MULTIMETER KAMODEN 72.200 Multltestzr e Audio
20,0000g, Simy i BN extremely sturdy Hm msitivi s :omlsep-"ls
unit with sadioF | instrument for or. 200, Biieies Comolea
oscillator. Suitsbie 9¢naral elictncal 01"""’"’ pmm-d. th instructions stc,
Jor general receiver sy el o) QUR PRICE
S Sl S QuR PRic
a.
& L | Bk e e R
| 25/10/18/260/500/1000v AC. 0,08/ k- i
05/5/50/500mA DG, Retutance: 57 sors00jedey VAC 0/6ua/ U4381 Mulsimieree &
50/500 o 107100& ohms/1Ne0, AC, 0/3¢ 1.2mA/120mA Transistor Tester
Sartery operated. Size: 160 x 87 x 1-5’5“5"50'50’ S00mA/I2A DC 27 ranges. 16,7/ A
Sipptied i, camying cass com- 600mAT1/1.5/6A /124 AC. —20 t s el
T D DC_ 0/1.S5/6/15/ +63dE_ 0/2%/200k / | R o
OUR PRICE £7.00 F&P 20p A R 50013/ 30K ohms. OC 2 reachie | Z00/150
stnw e AC |1.5!L K';'h m OUR PRICE £22.50 p&p 30p ‘%/_‘,—5”-1’3‘_’“5‘"
nter, T ete wit Ci !
MOOEL HIOK! 730X Sy el aorn con et 04317 MULTIMETER oA !
30.000 opv. Ouer- ﬂt;ﬁn; R | High sensithity, e T 3IIDO0mA AL,
1 ion. - ulﬂrumr:m or fie E : 0.
toad protaction. UR PRICE £8.7 P&P 25p s . - | 0.672/6/20/80/200% ohma/2 Mohms.
1200V DC. 12/60/ MODEL 500 aé’.;m’“n??rﬂ:zé.:“. e s R
;:?;00:‘1200VAC. 30,000 opv with rg’wmm“ml,m 1000 cane. Size: 115 x 215 x S0enm.
30mA/300mA febel il o ety oty | OUR PRICE £10.50  Pap200
2K/200K/ om0 soonoow e e e o
2 Mag Ohm. 100/250/500/ 10/50250mANISARC. | 0357 | KAMOOEN HMES00 ¢
10to - 63dE. =8 05/ /! I10150/250mA/1/5A C. Ras- ath = lastcr
O 115/55 1001 istance:  0.5/10/100/200 ohms/1/3/ | insulation resistance
OUR PRICE £2.50 250/500/1000V Jolsookohm Decibels: =5 to + 1008 nge 0—1 000
PEP 15p. AC: D/50uASS/50/ : Battary See: 210 1 115 x
‘S00mA, 12A DC. 90mm. Supolied In carrying case com- Buufy m--tud.
0/BCk/B meg/60 megohms plete with leads, Wide
MOQEL TE300 DUR PRICE £1395  car.psig | OURPRICE £1500  pepzop
30.0000py. Mirtor

0UR PRICE £19.95

P&P 30p
$100TR MULTIMETER
TRANSISTOR TESTER
100 000apy. Mirror
scale. Overioad
protection, 0/0.32/
OC. .6/3/12/30/120/
curvent 10/100uA/ 10/ 600V OC. 0/5/30/
10/100/500mA/2.5/T0A. Resistence: 120/600V
1kl|ﬂkf1w(llo / 100 Mq oh. 1246 00U A1
Decibels: —10 to +49dB. Plastic case | 300mMAJS/12A DC
with carrying handle. Saze: 190 x 172 | 071081 Meg/
x 99mm. 5
1o +50d8.
QURPRICE £19.95  prpasp | o 0 omiD

OURPRICE £11.95  raracp

H10 K1 MODEL 700X

ohmi. Complaty with batteries, tast
I&_ mﬂm:nans and & sturdy steel

UUFI PHICE £4.95 P&P25p

MODEL TH12

20 000 npv Dvsﬂuad
selecuw 010 25[15/10!
BO/150/1000V DL 0710/
50/250/100GV AC. 0/
BOUA/Z6/Z50mA DT,
OIWWIJ Megohms. -20 to

OUR PRICE £5.95 P&P 16p

TMK MODEL TWSIJK

Mirroe
IV

0 25!'[ 25/25/5!10/
25/501125

/1000, AC
1 5#3/5/10{25/50,’
IEOG

000
25f5mN2.5:51251
50/250/500mA/5/
10A. Revistence
10k/100/ 1 Meg/

10 Meg ohms. —20 to +81 SﬂB

OUR PRICE £8.50 PRP 17p

QUR PRICE £14.95

o FEF20p

Model HT10084 MULTIMETER

Overiosd protectod,
shoek proot circuits.
9.5uA Mmr with

MODEL V4311 Sub-standard
Multi-range Volt-Ammeter

Sengiti :3330
Ohmg/Volt AC

Trantistar tester messures Alphs, Bn:
and ICO, Complete with instructions,
batteries and leads.

OUR PRICE £15.85  pspzs

150/300,

1.5/3/7.5A AC.
Df7511501300'750mvl1 5FA7.5/15/
30/75/150/300/7! 0/750mV/
1.5/3 ﬂSI‘lSmﬁSI'ISOIJNITSOV
AC, ALUTOMAtc cut out device. Supp-

Ci5 PULSE OSCILLOSCOPE
Fur dnplg af puised

ic wave-
(orm: in Hectrone
circults. VERT, AMP.
Bandwiith: TOMHz,
Sensitivity at 100kHz
VHMS/mm 0.1-28

AMP.
Sensitivi: H:‘DO&H.:
ty ay
}’.‘;‘1‘5&”;-3&3‘“
SWeep

1—3000usac. Frea running 20200

kHz n nine ranges. Calibravor
i ':43.Dmrn |1é—m\‘m

71,000 Velts AC.
oC mme '] n/‘
e

10[250-41\/2.5!5150
current:—0—10A_ -20
to +62dB. Ovgrates from 2 x 15V

HIOKI Model 720X VoM

5!251100/500/
1000V DC. 011
50/250/1000V
AC, 0

MDDEL PLA3E
20.000cpvDC
800G opv AC.
Mirrorscals
-6/3/12/30/120¢
800V DC. 3/307
1207600V DC.
EOIIOOMIIOI

1onoom e gno Maog Onm,

OUH PHICE £6.97

PEP 15p.

plied complete with lsads, crocodile
<lips and steel carrying case,

OUR PRICE £8.75 P&P 20p

. Saxa: 180 x 134 x 79mm,

GURPRICE £15.00 rap acp
MODEL AS.1000 VOM
100.000 opv. -
Mirrorscale.
Built-in meter
protection. 0/3/

tied complete wath test lesds. manual OUH PRICE £39.00 Garr. paid
and test cortificates. . 3 . =
OUR PRICE £48.00 rsPsop | RUSSIAN CITE Double Beam
TE40 RIGH SENSITIVITY gnsfglzlp'igifgg
AC VOLTMETER Pt ol h“’"
:gm”;'ﬁo” utar 5~ x 47 CRT.
mnuzmom ‘;:;:‘mdm

_1 QMHx. runnq nme

-uppl-td Enmplet'
with lsads and
instructions.

OUR PRICE £17.50  pxp2sy

Supphed complate with sll mu
and instruction manual.

OUR PRICE £87.00 _ Carr. paia

12/60/120/300/
800/$200V DC.
0/6/30/120,200,
600V AC.0/10uA/
§/50/300mA;

12 Amp. 0/2K/
200K/2M/200 an
Ohm. - 20t0 | 17d

0UR PRICE,E”.S(] PEP 20p.

uar cnamp‘vu T
METER

Fov menauring AC volt-

i "‘a.fw'"“’"‘

30000y AL T

Cumnl

94 x %mm
with carrying case, le.ldg
and h

uses.
QUR PRICE £10.50

g
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P&P 20p .

KAMODEN HM'IZUB FET VUM

Input |

0;‘?511,’15/ 1%}'
1000

TEGS VALVE VOLTWETER "|

28 ranges. DC

Reistance up to

1000 Megohms,
200/250V AT
operation. Cam-
plnle with probe
and instructions.

OUR PRICE £17.50
Addmonal probes availahle:
F£2.12. KV £2.50

V DC. 0/2.5/10
/250/1000V AC.

B0,
01‘25UA/2 51‘25/

OLLR PHICE

£2100 par30p

Instructions supplied.
OUR PRICE
£3.95  papr20p

MODEL TE15

GRID DIP METER

ey L

Oxciliator, Absorh-

tion Wave Meter and

Oscillating Du-::or.
T gL

I pAa T o
In six :ctll. 500uA
V battery

P&P 20p

EXCLUDE VAT
247



Also see prevmus page
SWR METER Model SWR3
Handy SWH muter foc
transmitter antenns slign-
ment, with built-in field

steength meter. Ursey
5%, 1
a2 e 1§
acale 5 section collapsible
antenna._ Size 145 x 50 x
60mm.

QURPRICE £425  rpaposp

MCAZ20 Automalic *
Voltage Stabiliser -
1 88125V AC ar

176-250V AC. Ou

120V AC ar 240V AC.
200V/A rating. P&P $00

OUR PRICE £11

tput

a7

‘AT201 Decade

ATTENUA!'DR
Hz, m"n!::aco;-

?‘—11178 0.1dB

péwm« nr\"nmm soaamdg’.‘ !;Su):

30 x 56mm.

818 PRICE £12.50 P&F 37p

PS100B Re'g“ul_lgted POWER

SUPPLY

Solid state. Qutput [\~

6.90r 12V DCup

103 Amp. Meter o |

manitar gurrent.

BVD5 Vernier TUNING DIAL
App. 7:1 ratio planetary
drive vernier dust.

Overall size
190 x 117 x umm d«p including
knob and coupling. % diam. shaft

DUR PRICE £1.62 P&P 15¢

TRANSISTORISED LCR AC
BR/8 MEASURING BRIDGE

A new ponable
Bridge aftering

| axcellent range and
acturbCy Bt low
cost. Annges. R

1 M3immg &
H—11%

% C 10pF -

Ranges 11% L1
HENRY 8 Rangey 2 =
1110mfs 6 Ranges = 2% TURNS

RATIO 3 : 1/1000—1 © 17100. 6
Range: 3 1%. Bodge voltaga at 1.000
cps. Operated from S vohs. 100 A
Metar ndication  Attractive 2 tone
matel case. Sitk7yy x5 x 2in.

OtR PRICE £25.00 P&P 25p.

Input 220/240V AC.
S o

OUR PRICE £11.97 P&P 25p
PS200 Reguiated POWER

SUPPLY UNIT

Solid state, Variable =
20% BC f

pendent myters to

monitor voltage and |

curent. Output
220/240V AC.
Suze: 190 x 136 x
9Emm,

OUR PRIGE £19.95

P&PZ5p

POWER RHEOSTATS

High nuahtv corami

Haavy duty blud\
wiper. C:

TE1GA TRANSISTORISED
SIGNAL GENERATOR
?nsonlnz‘og‘:\m

Inexpentva
instrument for
the handy-man.
Operates on 8V
bartery. Wide

rating. Wide ra
available ex-sloc!
Singie hole foxis
Bull

ic

Aty

qu»nlms available.

25 WATT  10/25/50/1004250/500/

10002500 Chms.

£1.15 pari0p

50 WATT 10/25/50/100/250/500/
1000, 2500/5000 Ohms.

$ WALKIE

SKYFON 106mW

0OUR PRICE £24.95 per pair
P302 Two Channel 300m¥y

OUR PRICE £52.50 per pair
P1003 Three Channel 1 Watt

OUR PRICE £71.25 per pair
PEP 500 per pair

NE. Licence required for use in UK

RUHG Reflex Horn Speaker
Bullt-in driver

shock protected,

OUR PRICE £4.97 PAP 30p

slarm “sieap’ switch. 1lluminated rot-
ary dial with hours, minutes and sec-
ondy, Automatically turnt off radia,
TV, light etc. and with sutoswitch
r? will Turn oii again when r'm.und

AC operation. Switch mating
250V—3 Amp.

OUR PRIGE £5.95 P&P 30p

KEG30 3 St Sutmn INTERCDM

Mastee and two zibstations. Can be
Comp-

used on dusk or wall mounted.
lete with cable and batteries

OUR PRICE £5.25

P&P 50p

LHUZS STERED HEADPHONES

Light wright head-
phones with od
¢ar piaces. &/16 ohms

)

OUR PRICE >
£1.97 P&P 30p

o ..'355751; £1.62 rar10p
modulation. IDD WA‘!’T usnnfzslsonon/zsot
X ivatrictior and teg e EZ 38
i n P&P 150
OUR PRICE £8.87 PRR 250
AUTO TRANSFORMERS
MODEL TEZD RF SIGNAL ﬂf1|5/2§OVASNt§DW0'ﬂ'Dd°'"

GENER.
Six bands 1zuum_
250M

RF terminals. Sopatate

veriablé zudio output.
racy t Audio

outpul © BV. Power n

105=125V, 220240V A

x madss % 180mm. Complets’

OuR PBM:E £17.50

irements:
- Size193
with test

P&P 40p

“TE- 20D RE SIGNAC
GENERATOR
Accuwste wide rangn
signal generator -
covering 120 WHr 500
MHz on B bands
Direcily calibeated. e
Veratie R.F.

atenuator audic output_ Xial sochet
for calibration. 2207240V 8¢
Brand naw WAth mstructions.

Size 140mm x 215mm a 170mm.
OUR PRICE £1750 . Perp30p.

ARF 300 AFIRF SIGNAL
GENERATO

ANl uanuszonsad
Compact fully
portable. AF sine
wave 18H: 10 220

220/280V  AC -uperstion. c,,,,,
with instructions and leads, 3

JOUR PRICE £29.95

Fully shroudad.
sewarts £2.75 papasp

1sowatTs £350 pmpagp

3powatTs  £4.50 Pap23p

soo wAaTTs  £6.95 pap3ap
1000 wATTS  E9.50 P& 3sp
1500 wATTS £12.50 erpa3p
2zsowarys £2095 repsop
sooowATTS  £44.95 rerfy
CP110 CHASSIS PUNCH SET

Carefully ma:ln?i-d mgF

TRIO 9RS90S RECEIVER

Four bands covering S550kHr to 30
conlinucus and electrical band-
spresd on 10, 15, 20, 40,9nd 80 mtrs.
:h"'" plus 7 d-o:hc circuit. 4 1o 8
moutput one 558
CW, ANL, vlnabll BFO. §M¢g.=- and
separate band spread diat. IF froq-
uancy 445k Hz, sudio output 135 watt,
Varisble RF and AF gain cantrols.,
NSI25V AC. with instructions.

OurPrice £42 .50 &oor

PAID

TE1018 Deluxe Mono High
Impedence Headset.

Sa agnatic
...Z':.‘f’w'x“m Tt par

padty. b lence 2,600

ohms {600 ahms DC).
o

OUR PRICE £2.25 P&P 100

HIGHQUALITY
{CONSTRUCTION
KITS

WE ARE
APPOINTED

STOCKISTS AT
ALL BRANCHES

All kits sre complcte with compre-
hensive sasy to follow inttructians and
covarad by full quarsstee.

Post and Packing 15¢ per kit,

intascom..

AF310 Mono amplifisl e, £597
ATS Automatic ight control - £2.58
AT25 Window wiper v ahnt. . £5.82
AT30 Fhoto cell switch enit... £5.70

ATS0 400V trisc light D

dimmerf: control..
ATSE 2,200’&“ erinc fight

dimmar fspsad controt..
ATEQ 1 channel light control.. £7
ATES 3 channei light chUDL. £|l5
GP304 Circuit £6.
GF310 Stevao pre- %

for upy with 2x A 310.....E21.27
G#312 Circuit board...
GU330 Tremolo unit !.7

HEES FM transmitrer

HF3.

HE380 hw/wht aetipl amplifrer £4.84
HF335 broadband aarial amp. £1.77
L F3B0 Quadraphonc device.. £15.35
MI1B60 Multi-vibratof e, £1.71
M191 Vi Meter. A e FA S
M192 Stereo balsnce meter.  £4.87
M1302 Tramistor tester—.... £8.45
NT1Q Stabilised power mpplv

100mA_

NTEOOS(abilsedp sunply = 212.51
e
N Ower seppl

tod,5/15 Dtg %ﬂ
Amateur Electranics wy Juny-Kil.
the profesional book for the amatrur
—covers the subject from basic nrm-

5. Compiete with eircuit bosrd fu
AE1 te AEI0.

QUR PRICE £3.30 (No vAT)
PEP Z5p plus VAT,

£185

§§

— £1.09
AES Astable multivibrstor ... £1.05
AEE Mgoacstable multivibrator £1.02

AET RC generaitor. £1.06
AED Bass fHtef e il
AEDQ Treble filter. 9
AE10 CCIR filter 9%

DHO2SSTERED HEADPHONES
Wondarfu! valus
and excetlent

able head band.
Impedence B chms.
20—12,000Hz,
Complete with

N
lead and plog. e

DUR PRICE £250 PEP 30p

TE1035 Stereo HEAUPHDNES
Low &gt with ex
wleat rponw. Faim

n:bboer sarcups. Adpust-
nble 8

Cantaing /2",

13/8" punchescumplzte mm gnppef

and acc essories,

OUR PRICE £3.00 | repacy

YAMABISHI VARTABLE

¥m..}|TAGE TRANSFORMERS
xgeflent

230V 50/6

MODEL SﬁD BEN:
(2.1

uality at fow Ca:t Inpug
HL%ulDut 0-26

CH MOUNTING

25A
P&P S0p S0A 50p
MUDE[ MG 100 S|NE s@“n[ MODEL SZSﬂG PANEL MOUNTJNG
§ vave auoio 23 £300 3%
GENERATOR
3 B fange 13 240° Wide Angle TmA METERS
220,000Hs Sine MW 16 &0x60mm
Wave 19100000 Hz Square Wave. £650 papisy
Owtput Siva o Squsie wave 10w, F. to F. MW 1--8 B0xB8Gmm
&ire 180 x 90 u I0mm.Operation £697 \P&P 15

220240v. A.C.
CUR PRICE £I9.95
248

PRP X7p.

TRI0 TR2200 TRANSCEIVER

Fully namnslor
ismd

VHI tunaee.-er
Will transmitand
racene on gix
channels. bﬂwun
144 —146MHz.

1 voeatt trgriy-

Powar/volume
switch, squeich control, channel sel.
ector, mic, nxlmt 8 oncluzcmal
bplik»f socki with micro-
phone and 14448 ll 72 & 14532
crystals. Size: 134 x 58 x 180mm

OURPRICE £75.50  cCorr.paic

| BELTEKWSd0DCAR |

TRANSCEIVER

OUR FRICE £2 GD

ms

#mpedence. F raqin

response 25H7 — 19ka,

Cnmplute with uhle
and steres [ack pi

P&P 30p

SHBOV MOND/STERED
HEADFHONES

Volume conuol for
each channel. 4/TE ohms.

OUR PRICEM !7 P&P 30p

2 TRANSISTOR RADIO KIT

No Soldering required. All connect-
made with spring clivs. Kit inchudes
l" and wire including ear-piscse.
receive all normal brosdeasts on
Medium Wave EI5—1605kH:. Oper-
sies from pandard 9V battery or

BUR PRICE £1. 30 PEP 30p

v AT R e T
SPEéIAL BARGAIN 1{
STEREDSDUND SPEAKERS

Maiched pair of
$torto bockshett
speakers, D-qul

OUR PRICE £12 95

BHO01 HEADSET and Boom
Microphone

NMoving coil. Ideat

for language

Cationg ete.
- 16 ohma. Mic-

t TOW

Power cutpu

and W switchable. Conuoln On/otf}
uo!umn sugich and channel stect.
or. Internal 37 speaker. C«Dmpizu

with dynamic mic. PTT swi thiee
ety of :wsulsku ‘\M 48, 1“6 and

T4SMHz, mount ket and ims-
wuctions. Size: & = 70 x 220mm,
DUR PRICE £72500  PaF son

rophon .mpecr'qce 200 ohms.
DUR PRICE £5.95 P&P 30p

¥P&i'50|a
SPECIAL
BARGAIN!
FERGUSON
3406 HI-FI

SPEAKERS [i l

Hlﬁ- quahtv 2 way-speaker te:
£-§ o avkz iy
560 x 0 x 2S5mrm prox.
Wood grain lvmm with black fronts

OUR PRICE £26.95 pr. par £3

“EMI LDDDSPEAKERS
Modal 350 13 = B~ with
single Nmnlrl:wssoveg o
20—20,000Hz. 15 warts §
RMS. Availshis 8 or
15 ohmy
OUR PRICE
£2.25 ench PEP 37p
Modal 450 13 x B with
twin tweetar/cromover. [

S5—-13. 8 warts “

RMS._ Avsitatie 8 or 15 ohmg.

OUR PRICE £3.62 ssch P&P 250

Model AT0TE
FMTUNER

double tuned
discriminator.

For use with meost amplifiers. Covers
BE—108MHz. Powered by 8V battery.
OUR PRIGE £13.50 PEP 300

Stereo muitiplex adapter £6 9E extra.

ALL PRICES
EXCLUDE VAT

Everyday Electronics, May 1974



| CALL INTO YOUR
NEAREST LASKYS
BRANCH OR ORDER
WITH CONFIDENCE
BY MAIL ORDER

SEW | CLEAR PLASTIC PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.
Over 200 ranges in stock—othar ranges to order. Quantity discounts available. Send for fully illustrated brochure,

CLEAR PLASTIC MODEL S0540
Suze 85 x 64mm

*|tems with asterisk are Moving tron

type_alt othees ace Maving Cail gsﬁggﬂﬁiﬂc MODEL MR s5P

o @3 X ARPLASTIC MODEL S0830 S50ua £3 91
Soaea” T T e gi&f'l‘lox &3mm 1002 £388 CENTRAL DON
500uA e £3.75 481 OXFORD ST. (Opening kate Aprily
A T £378 A 10 TOTTENHAM CT. RD. 0t-537 2231
B e e £ 3701 370 27 TOTTENHAMCT. RD. 016363715
SR S T 270 IITOTIENHAM CT.RD. 01636 2605
J0mA D £xes 279 42445 TOTTENHAM CT. RD. 016360645
S0mA -, e £370 87 TOTTENHAM C7. RD. of-580 3739
T00mA  © €365 20¥DC .. . £365 £3.70 25776 TOTTENHAM CT.RD. 015800470
500mA £385 SOV OC . .. [3.65 {3570 3 LISLE ST. W2 01437 3204
jaion E2658E00VIDCER R AlES RE 34 LISLE ST. WQ 01-437 9155
5A DC £385 IS5V AC £3.75 £3.70 4 - Y
ioaDc D D £385 300v AC 07 £3.70 : I{BEDGWARE RD.W2  01.733
5V DC £365 WUMews . £330 £370 500V AC £380 | 193 EDGWARERD. W2 01-713 6211
€370 SMeter ImA~ L4 [ 207 EDOWARE RD. W2 ol-ﬁg?'_l’
= : erer. . £3770 | 31 EDGWARERD. W2 01-26
CLEAR PLASTIC MODEL SWi00 85 1AAC LE370 [ s FOGWARERD. W2  01-723 4453
Size= 100 x B0mm 8% Wt 25370 | yaacpowaRERD. W2 017234194
£3.70 204 AC T e f370 | 109 REETST.ECA 01-353 5812
£370  30aAC » £370 | 152/3 FLEET ST. EC4 01-353 2833
. f£3.70 SOmA AC *£370 |
. . 370 AAC L -£370
TmA . 430 ~ £3.80 500mA AC - £3.70
1ADE | _  £430 86 SOUTH ST. ROMFORD 70-20218
aeC D AR -
R B
00V DC.. . £2430 VU Meter 490
- 53/57 CAMOEN RD., TUNBRIDGE WELLS
‘om-n'm
LEICESTERSHIRE
45 MARKET PLACE, LEICESTER
0513-53747¢

SURREY

g CLEAR PLASTIC MODEL MR 38P . -
YU Moter .. £4 30 Sire. 42 x 42mm 1046 WRITGIFT CENTRE, CROTDON
01681 3027
MODEL ED107 EOUCATIONAL METER 27 EDEN ST. KINGSTON 01-545 T84S
Size: 100 x 90 x 150mm Including terminals 32 HILL 5T. RICHMOND a1-948 1441

A range ol high quality
movis

<ot instruments

spplications. 37 mirror
scale. The meter move-
ment is easily accessibie
o demonstrate internal
working.

WARWICKSHIRE

116 CORPORATION ST., BIRMINGHAM
(Opening shartly)

ALL BRANCHES OPEN FROM
9am 10 6pm MON. TO SAT.

S0uA £8.50

%ﬁ%n?u. :;§§ HEAD OFFICE AND MAIL
8A DC o £160 ORDER DEPARTMENT
TV e 780 AUDIGTRONIC HOUSE

15V o e THE HYDE INDUSTRIAL ESTATE.
50V DC £7 60

500V AC

THE HYOE. LONDON NW3 6JJ.

TELEPHONE= 01-205 3735 & 5651

- : eS=pae /3.00, -
CLEAR PLASTIC MOOEL MR 85P £280 SMetar TmA., £286 | S0uA .. . £5.00
Size: 120 x T10mm d £2.80 VU Mgter.. . £3.20 ;%2 - £3.95
SuA _ . f5en i Ry T ) MAIL GROER SPECIALISTS
100ul £5 40 AR PLASTIC MODEL SD4B0 100-0-100u A . 80 We offer 2 4peedy and eflicient
200up £5.35 : 59 x 46mm fgg service by manl order.
o Remember 10 2dd 16° VAT ta
£345 é:‘;"m fgz total value of goods including
fgg 10mA ., 360 eaniage and packing and scnd
£3245 50mA .. . £360 cash with order to head office
340 100mA . L3360 TO AVOID DELAYS PLEASE
£330 f‘)gﬁl;-é £360 PRINT NAME 8ND ADDRESS
£3. 2A z 23 Bl CLEARLY IN CARITALS
£330 EADE T T e
=i 1540C .. .. £360
rs 304 DC £3.60
(3?.3 BOADG . . fa80 BARCLAYCARD
ARl ngogc - - 60 & ACCESS
10V 0C Ll 330 ; 20V0C - _ 380
20V DG SVDC . .. (330 VUMeer_ . | r3ss5 £ovpe £3-50 Holders welcome
50vOC - NSOVDC - L £3.60 callinto any branch
150V X | PASTAGE & PACKING i5p 3OVOE L D £360 orteiephone your
Bt

SINCLAIR Project 80 Modules

1021 Sterec Listening Station

AUDIOTRONIC AHA101

orde: to hnadoffice.
CREDIT TERMS availabie for

240 Power Amplitie. £5.45 ) EA4) REVERBERATION Personal Shoppers on sales ot
£ Tl 505 | L emian Stereo Headphoiie Amplifie AMPLIFIER o 150 2 e oL R e 7
s E11.95 | 0T s Al silican, . Selt contsined, -
Pﬂg‘x' £6.95 rim » |"'°w Trarsistor e — me tn,‘“itod
R i or stete0 TRy Opac -
825 Power Supply....ooooeo ... I\‘e“ldp o0 Simply plug in BARGAIN CENTRE
P28 Power Supply i microphone, guitar etc. and output 10

P28 Powsr Supply... . £7.98
Tramionnnrlng'PYZ& . £4.05

SINCLAIR Project 80 Package
5

£25.00

2x Z40/Steren BO/PZ!

gain controls. spesakers on

—off sids

swiich, sterea headphone socket

QUA PRICE £2.25

PAP 15p

2 x 2a0/Stereo BO/PZE..........
2 x Z80/Sterso 80/PZ8._

AUDIOTRONIC

Everyday Eleclronics, May 1974

twin sty headphaomnt Gutputs and
separyte wolumae conuols?:r each
chanel, Operates from 9V battery,
INPUTS: SmV snd 100mV.

Tl atc.
plifier. Volume contr:
depth of reverberation control, Beau
watnut cabinet 1B4 X 77 x 108mm,

OUR PRICE £7.50 P&P 20p

Many special ctearance ofters

and end of stock lines at

27 TOTTENHAM COURT RD.
FOR PERSONAL SHOPPERS

POST & PACKING 350 sach. LOW NDISE CASSETTES g‘i']m;’l;‘z";&’;]‘”‘““' EREFTIEAL% zﬁgﬁ'}fﬁ' EXPORT 5crsonat cxports
MP? MIXERPREAMPLIFIER | LPE 5. o .= 21 iy ] artanged for Gverscas wisitors
5 Micrephane cso 157 £300 -£7.08 | - Tannoy 12" DR/B at all our branches.

inputs each with %  BX 2% H5%0| HITACHI FLUORESCENT Bass Speakers Gouds despatehd to aHl parts
individusl gan | r LANTERN L1301 8 ohems. 30 watt, of the world throuyh our Export
controls enabiing AUOIOTRONIC - b Hawwy duty. deal Mait eder Department
complem mixing T 5’:93 CASSETTES L % felors o i Herpdegiiy :mdmmian attention grven to
x127 x T6mm. Ior?uls: Mics. 3x 3ImV | crgg £392 £1.72 1812 ideal for homa, Group. orterss

50k; 2x3mV 600 ohma Phono. M. | Chon  soa  £roas cveas | motoring, camping OUR PRICE £12.50. >

ALY S0k Mono Ceramis 100mV 1 | (0 GTRONIC == Approx 10 PP 50p. CHEQUES ACCEPTED FROM
OUR PRICE £8.97 pup z0p | B TRACK CARTRIDGES | wuubmyses o FREEST P AR, PERSONAL SHOPPERS ONLY
Al T DDIFRES | e Eech . 3 8w batteres inot ol el S WITH BANXERS EARD.

E A v et
ALL PRICES |1 @ .% 23 58| weea e e i | | Anpriom corecta13:3:70 s
EXCLUDE VAT P&P Camsettes 3p, Cartridges Sp asch | OUR PRICE £7.90 of M Fi,P A . Car_Radio. T.V., Tepea. putacHichanod
OVER 10 of sither POST FREE! P&P 2Bg Caaseriet et :ml::v{::mmw
= e o
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AUDIO BARGAINS
DECODER

£45%

incl. P. & P.and VAT

A ready built unit, ready for connection to the L.F. stages of
existing F.M, Radio or Tuner. A tell tale light can be con-
nected. The unit is a small printed circult, no further alignment
necessary. A L.E.D. is recommended as the indicating light,
suitable device avallable from us at 364 p. Instructions included

3 WemsIC. AMPL=3

L)

onl £] 65 Inci. P. & P. and VAT pet %)
Order Code I.C.A. 1 3

on P.L. Board with all components o
or 2 o one beard for £2-86 :
Order Code 1.C.A1/S -
These amops. are supplled with a free bookiat : -
on connecting up, specifications and easy tof S .
bufid pro: bulid projects usiag the LC.A.1

5W & L0WAMPS

incl. P.& P.and V.A. T
These matchbox size amplifiers have an exceptionally
good tone and quality for the price. They are only 247 x 137
The 5W amp will run from a 12V car battery making it very
sultable for portable voice reinforcement such as public
functions. Two amplifiers are ideaf for stereo, Complete
connectlon detalls and treble, bass, volume and balance
control circuit diagrams are supplied with each unit,
Discounts are available for quantity orders. More details on
request.- Cheapest i in the UK. Built and tested.

Now available for 5 £ 10WAMPS

Pre-assembled printed circuit boards 27 x 3” available in
stereo only, will fit -15 edge connector.

Stereo Pre-Amp 1 (Pre 1). This unit is for use with low gain
crystal or ceramic pick-up cartridges. £1-21.
Stereo Pre-Amp 2 (Pre 2). This unit Is for use with magnetic
pick=up cartridges. £1-69

Stereo Tone Control (STEC). This unit is an active tone
control board and when used with the right potentiometers
will give bass and trebie boost and cut, £1-2t

Instruction leaflet supplied with all units. Post and
packing and VAT included in prices.

I encloge £.......... SRR . ST Decodersf................
3W Ampsf.......... - SW Amps/... .. ERICWEA mps /. SN IR
Stered Pre-Amps 1 ._.._......... Slnreo Pre-Amps - - ° l
Sterec Tone Contrals ..................

I(Pinase ingert quantities and deleta those not applicable) l
Name .

Addreas ...

l Bl Pn[ PAK Dept.-D, 222294 West Road, l

Westcllﬂ‘-on-Sea Essex SS0 9DF
Co. Regn. Na.820719 Telephone: Southend (0702) 46344

AR 8 _§ Wy Fr
250

Trannies

4 Bush House,
Bush Fair, Harlow,
Essex.

% PRICES INCLUSIVE
OF V.AT.

% Retail Shop open ¢ to
5.30 Mon to Sat.

J Post & Package I2p.

%* (974 Caealogue 10p.

%* Tel. Harlow 37739.

everyday electronics
construction kits

— Kits contain electronic parts only —

Slave Flash 3 £1-85
Electronic Door Bell £4:00
Waa Waa £1-50
Personal Receiver £3-10
Aquariurm Thermostat
£2-88
Train Controller £3-15
Light Dimmer £3-50

Baby Snatch Alarm  £8-80
Stereo Headphone Ada{ptor
I-

Gas Alarm £6-60
Auto.water for Plants £2-25
Tremolo Unit £2-10

Tutor Board
YCO Effect Unit
F.E.T. Receiver
Sewing Machine Speed
Control £1-45
4 Band T.R.F. Receiver
£12

Power Supply Unit  £7-85
Slide Projector Unit £2-00
Emergency Lighting £7-00

BB
288

Speed Guard £3-60
Plant Propagator £5-00
A.F. Oscillator £6-60

o f any project 20p.

TRANSISTOR ASSISTED IGNITION
LIGHT POWERED RECEIVER
ELECTRONIC VOLTMETER

for kits in this months issue send the quoted
approximated cost of components in box-—reprint

£1 BARGAIN PACKS

£1 10 Silicon NPN Power
Transistors (2N3055) test-
edfunmarked.

€] 30 Plastic FET's unmarked/
untested, similar rto
2N3819.

£1 20 TOS transistors NPN or
PNP, state which. 2 to 5
amp untestedfunmarked.

£1 20 TO!8 transistors PNP
like BCI78. BCI79 ete.
untested/unmarked.

£1 30 Plastic 2N3055 un-
markedfuntested TO220

case,

£l 10 General Purpose, fully
tested FET's.

£l 500 carbon resistors . 4,
I, 2 watc.

£1 100 Electrolytic cenden-
sers.

£1 250 Ceramic Polystyrene,
Silver Mica ete. Conden-
sers.

£l Polyester, Polycarbonate,
Paper, etc. condensers.

£l 25 Potentiometers assort-
ed.

£1 250 High Stab 19, 2%,
5% resistors.

£1 [lb Assorted nuts, bolcs,
washers, spacers, etc.

£1 25 Assorted Switchas, ro-
tary, lever. micro, toggle,
etc.

£1 50 Preset Potentiometers.

Y any 5 packs £4.50

P{P 25p for cach pack

@ Kits

Ve have been appointed
stockist of Ameron high quality
construction kies.

UK65 Transistor tester £1-89
UK92 Telephone Arnpﬁﬁé'r

UKLIO Stereo Amp.  £11-07
UK220 Signal injector  £2-57
UKBO AM/EM Antennz
Amplifier £3-23
UK300 Four channel Radio
ntrol Transmitter
£6-35

UK310 Radio control Reesiver
£3-28
UK325 “GCX2" channel
splitting unit-1000 and
2000 Hz £7-86
UK330 “'GCX2'" channel
splitting unit 1500
and 2500 Hz £7-86
UK345 Superheterodyne radio
coitrol receiver £68-55
UK4I5 Resistor Box £8-69
UK425 Capacitor Box  £8-39
UK525 VHF tuner 20 to
‘ 160mHz £02-44
UK3540 LW/MW/FM tuner
£27-54

UK798 Capacitive Burglar
Alzrm £7-57
UK835 Guitar pre-amplifier
g £4-

UK875 Capacitive discharge
electronic ignition for
internal combustion
engine £014-51

K Many other kits available. %

Send for the free Amtron
catalogue.

We also stock a large range of electronic semiconductor at
competitive price. Qur new 74 catalogue is now available

at 20p.
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DON'T RELY ON YOUR MEMORY

BUY NOW AT BARGAIN PRICES

Hi Fi and Transistors - Up to date
Brochures on request

SPECIAL PURCHASES

HANIMAX BC81tM MEMORY VERSION  £37-5¢
MAINS UNIT ior 8C808, BCBI1M £2:85
{state madal)

HANIMAX Hi01 STEREQ COMPACT RECORD
PLAYER 2 x7 watts. Complete wilh Speakers (List
£54-50) Price £38-35. Plus free pair of stereo phones.
UHF TY TUNERS

CHANNELS 21 TO &4

UK's
LARGEST RANGE
OF KITS &
GADGETS

LARGEST RANGE OF

Brand new transistorised TRANSISTORS ANDDEVICES
geared tuners for 825 Line 0 N ]UST A SELECTION
Receiver IF output. £2-59, 4G *THAS00 5 Watt IC £1-50
Post 20p. b *Sinclair ICR 6 Watt IC £1-89
:an‘uuclk_rd.o ; o ﬂ-zn
razonic Transducers v pr.
E IP ENT EASY TO BU[LD KlTs BY *3015F 7SEG Indicator £1-70
QuUIPM AMTRON—EVERYTHING SUPPLIED |, 3t = (=5 245 each. 22p each e 10
A ¥ With circuits/data sheet
odol No. s
MULTIMETERS 310 Radio control raceiver PEEESERL ba R S o e TS
(carr. etc, 30p) 300 Hha’}:’e'RRJC transmitter Free stock list—latest editlon (Ref. 36) on request.
iTl-2 ZBKJVOt Slimlina 585 23 i‘;:efl ot ’ :’CI_:':::"V’" . Includes radio valves, I.C.'s Rectlflers, Triacs, SCR's,
M210 (Case £1-25) zox;vou Slimline de-lure $'75 85 Simple fransistor taster : LED's, etc, More typer-—benar prices—discounts for
L L I - 7 sttt S
git Steel case. up to 40 KHz
i 14374 20K/ Voit with AC current ranges 3-00 ;g 1321:::3:;?1‘::;?.&:'"!! GARMRD BATTERY TAPE DECK
AF105 {Case £1-90) 50K/Volt 11-95 13 Mono contro unit GARRARD 2 speed
i Udata 20K[Voit AC current. Steel case  10-50 805 Power supply for 115 9 volt tape decks.
Udan Plus Built in transistor tester 18-50 610 Powar supply for 120 Fitted record / play
Model 500 (Case £1°35), 30K/Voit 45 815 Power sunply far 2 x 120 ;n:d oscl‘l’vla'te‘;firaag
OTHER EQUIPMENT 230 AM/FM aerial amplifier A -':‘onu:?m
SEP508  Pocket Signal Injectar  2-10 carr. 15p 240 Auto Dackmgf']‘ﬂh Takes up 16 4° 4pools.
SES00  Pocket Signal Tracer 1-T4 carr. t5p r;‘ pre:a::\n ‘10:(': A 4 Brand new complote
TEIS - Grid Dip meter 440kHz- ry R L M E A H with head circuits.
TEw A Millivaltmetes 1-2mHz 19.75 carr.gg: SWR meter g 1 L2 FL AT iETy
VO aler 1'amnz 3 CArr, e o T - —
TES5 28 Range valve voltmeter 22:50 carr. 40p NI:CAD Charger 1-2-12v TOP QUALITY MARRIOT

215
570
575
590
S STABP Iy -12v 0-25-0-1A

& 830 owaer SUPRly

TEND  120RHI-00mHz RE Generator wp | &% DCmotor'spend s 4
705
780
780
90
835
840

SLIDER CONTROLS TAPE HEADS

60mm stroke high quality 4 TRACK MONO or
controls’ complete- with 2 TRACK STEREO
knobs (post, ete. 15p any 117" High Impedance £2- 50
quantity). ‘;g' medd llmper;ancs 5525-50
Sing! 36" Med . Impedance £5-08
rd gﬂ)"(‘ z'i?c' sg,?dlm'?k': 73/ET3 2 track mono

s $ Eloctronic Chaffinch.
TE22D 20Hz-200kHz Audio Gener.:lgo'r“ T Windocreen wipestimer

c oy Acoustic awitch
gEGEAODWA 3:“525;17#-;’::? d5gaiceri2on Metal Detector (electronics only)

-
! Capacitive Burglar aiarm
F fleld/RF gen. 14-75 carr. 20p T e

New Revolutionary Supertester 630R Delay car alarm 250K, 500K, 1 Mep. 45 Racord/Ecase low o,
880R’ Multi-tester Accessoriss 875 CAP, Bischarge ignition for car engine each. g_'" Lead‘ for "7, '18"
8-50 Transistor tester 11-00 s(-Ve Cnllb) 4 13 Ganged Log and L-n and £1-00
E\I:“c&?:llrt‘:nvollmeter tl_c’usl zgg L:;ﬁemdai 'ﬂ of t‘gK 22!( 501, 100K. 250 'u'atruk mono, Hi lmp,

o p each. ~Te
Sompedtneeke | T | B SEol Vir tee i R
's);&:l xsrgqecmue;“ g:; ;gg g’;::;ﬂ'fl'}: =r°"*‘ﬂ"“v teatey F Complete with knobs. (Post, gtc. 15p any qty).
EHT Probe 5-95 B7t Slide profector auto feed contro! SINCLAIR, MINIATURE AMPLIFIERS &
235 Acoustic Alarm for driver
S o T R o O Cab ot A T AT A e e F e TUNER/DECODER

AMPLIFIERS (carr., etc. 20D)

A SELECTION OF INTERESTING ITEMS 2208 SIDnRIRIh ectol

EZoadiveuudeylons ssseSeunnaliiovnorsconuabaan
SabH8EEBOREIBONR SRARABSSACEREERLBIN NS 2L REHERES

1 4-300, 9-3 watt 9 voit 1-75. P40-5 2240/sterec
C3025 Compact translstor tester  6-95 p&pn15p ﬁ Teosfakll 1 104, 1 watt 9 voit 3-10 BO]PZS S
g‘g’g gpmelﬂc'"c System PR o328 670 Bufier Battery Charger 304, 3waltBvolt  3:95  5P40-62740/stereo
1 Spoim s0sCHlE preame §80ptp25p 885 Capacitive Contact Alarm 555, 3watt 12 volt  4-10 P E
7-56p4 025 850 Electronic Keyer [} E1208, 5 watt t2 voit 5-10 SP60  2260/sterec
LD‘12°3 Be!eall'ng with PU :gll i p 20p 8%0 Electranlc Digital Clock 5 .10 watt 24 voit  4-95 P 3045
oor Intercomm. and chime Sp ALLKITS OFFERED | 410, 10 watt 28 voit  4-95 Transtormer PZ8 395
1 Kw Dimmes/controfler 3 p10p SUBJECT TO E1208, 30 watt 45 volt #:85
8” Twin spring unit  Far 3 15p STOCK E1210, 2§ + 2§ watts
16” Twin spring unit Reverbs G- p AVAILABILITY 12 volt 775
g%sal{lg;;;m: Switch Transmitter/Receiver £12-75 e T (0 RE500, 5 watt IC malns
Ca043 5CH 1-300 MHz g g“‘;l":"'t;”’h‘"“' FET Bl
VHF 105 Alrcrait Band Convertor 5p U s SACI4, T4 7 watt Sterso /-
B2005 4 Ch. mic. mixer Sp withgut notice. with controle. | 1233
B2004 2 ch. Sterea mixer 5p SAC!3, 15 + 13 watt

PK3 Kit, Eich vour own circulls

BUILD THIS RADIO
Portable MW/LW radio kit

E

BU"-D THIS TUNER Sterao with controls
WILW Radio Turner to uae with any ampliifier. 14-95
quvn Mufiard RF/IF module Ferrite aerlal, bultt

e e o tesnn aar%,223* 55" | PGWER SUPPLIES FOR EVERY PURPOSE

g:z’{:rguﬂw‘i_:ﬂ:ﬁn’:’:ﬁ“;& All parts £4-85, cair. 150. (AII' cased unleas atated chassis)
extra selectivity. Slow mation ey o — 470C 6f13/9 volt 300 mA nciudes Multi-Adaptor for
tuning, Flbre giass PVC cabl- MULTI-USE RADIONIC KITS Tape Recorders. etc.) 213 post 20p
net. 600MW output. All parts 10-1 10 Projects Cig ng","egfv)\'olme Adaptars 300mA1 (State voltage
£7-88 (battery 22p), carr. etc. 501 10 Projecte | | :-w sc;ixz ey volt A -85 ea. post 25p
e el U s 13-22 | {CauR Stabllised vers|

- I&I)enhone CE:l:mmunica!nl za ARy ed version

= tE : P500 $00mA
EXCLUSIVE: SPECIAL OFFERS | 5% socada }"'°"°" .45 | P1124volt500mA (chassis)

P15 2628 voit 1 amp {chasais}

MW/LW CAR RADIO Rotel RA310 15+15 watt | (carr./packing 40p) 280
+ or — Earth with speaker Stereo  Ampliner  (List | All transistor circuits with hand books | bios yor 3 ;":',’,,‘,i’:'::,",‘z,,
and fhings. £6-50 canfw +00) £34-52, S P12 45 12 volt -

£ n
BEGL S eln W500 Battory/Mains | rgagee s WATT 1.C SE10TA 3/6/8/12 voit 1 amp (Stab.)
8 TRACK CAR STEREQ  Cassette Recarder £12-75 4 e RP18¢ 8/73,9/12 1 o
NS s s Suanls allornative 16 SLGID. ﬂ [74/9/12 t amp (Staby)
1 )

Pods & fixings, £12-50 Stereo cassette recorder. 5 watt output, FIERE OPTICS

carr/packg. 400, £53-95 carrfpackg, 50p. A el Lo : !

Sl T TR L i R T
C:gle.lqhauy:rPlun and adaptor ;0:““ SR SEItinacia. ZFT4A. Sultable for December '73 | Fibres Sheathed. £1-00 per metro.

for all cassette and radlo PORTABLE CASSETTE Pract Eloctronics £3-00. SPRAYS 15mm Diam. (Mares Tﬂ-l

Gﬂ}{g £\:Jl! output {stata ;’APE LAYER—~— ) — RETE Solay £40-50 Tmm. Dulm

;::Iellswreophonos ;r’ffal;rorcarry Ao £T;25 (S:ng[m SCRA“D, 2 All types offered subjact to availability.

RH5630 50 HANIMAX BCEOE POCKET ZFT4 £3-00 Prices correct at time of press E & OE.
H700 £l 75 CALCULATOR WITH ZFI8 £3-50 10% VAT TO BE ADDED TO ALL ORDERS.

£3-30 % KEY. £28-95 (conlinued) 2FT12 £4'50 UK post etc, 15p per arder unless stated.

404-406 Electronic Components and Equipment 01 -402 8381 All mail to

309 PA - Disco Lighting High Power Scund 01-723 6963 303 Edgware Road.
303 Bargains Stors {Callers only) London W2 1BW
Home and Car Entertanment Centres London and dranches Aow oben Ali srores open § am 10

120 Shaftesbury Avenue, Londen WY 01-437 9682 & pm six days a week
104 Burnt Dak Broadway. Burnt Dak, Edgwara 01-952 7402 MHi-F1 - Tape Equipment

= EDGWARE RUAD, LUNDUN WZ 190-184 Station Road. Harrow.Middlesex 01-663 7788/9 { Discount Stock List

354.356 Edgware Roao, London W2 01-402 5854/4736 Feee st ail stores
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SOUNDS DIFFERENT

Now, for something quite different, as they
say, in sound. We are all familiar with a host of
unique sounds (musical or otherwise!) that elec-
tronics has been entirely responsible for. But in
addition to creating original sounds, electronics
is of course very good at imitating sounds, such
as those characieristic of traditional musical
instruments. Many examples have already
appeared, ‘but so far as we are aware the Bag-
pipes have not been singled out for this favoured
treatment—until now.

We wonder why. Anyhow to demonstrate our
strict neutrality in matters musical as well as
geographical, we offer our readers this latest
musical novelty. It is, incidently, yet another
example of the inspired use of fairly conven-
tional circuitry. So please remember, ail you
would-be inventors, it is that original thought
for applying electronics to some account in an
umusual or novel way, that is all important; the
actual circuitry comes quite naturally there-
after, in many cases.

SPEED GUARD

The tendency of motorists to travel at unsafe
speeds when caught in fog has a perfectly
reasonable explanation, so the experts tell us.
It is really because sense of speed is seriously
affected when sight of external reference points
is lost due to poor visibility, the need to concen-
trate fully on the road ahead precluding any
diversion of attention—even momentarily—

Our June Issue wlil be published on Friday, May 17

from windscreen to speedometer. So an uncon-
scious steady acceleration is all too commonly
the result.

In an attempt to overcome this particular
problem we understand that the authorities are
currently investigating a “head-up” display
speedometer, where the appropriate data is
projected onto the windscreen and is readable
without interfering in any way with the driver’s
normal view.

It is to be hoped that success is the outcome of
this attempt to produce a cheap and relatively
simple version of the more sophisticated system
already employed in aircraft, so that in time it
could become standard equipment for all
vehicles. In the meanwhile it occurs to us that
the Speed Guard described in the March issue
of Evervpay EirecTRONICS could very well be
widely adopted as a fog hazard aid, providing an
audible indication that some pre-determined
speed (reasonably low—30 m.p.h. for example)
has been reached, The addition of an on/off
switch is all that would be necessary te make
the Speed Guard suitable for this kind of func-
tion; it could then be easily brought into opera-
tion directly visibility deteriorated to a dan-
gerous level.

For a quite modest outlay of about £4 the
motorist could equip his vehicle with an
extremely useful, and maybe life-saving,
electronic aid.

ot A=

PROJECTS.
THEORY....

EDITOR F. E. Bennett ® ASSISTANT EDITOR M. Kenward ] B. W. Terrell B.Sc.
ART EDITOR |. D. Pountney ®  P. A. Loates @ K. A. Woodruft
ADVERTISEMENT MANAGER D. W, B. Tilieard
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Electronic simulation of the
bagpipe sound

Hi1s instrument is an attempt to simulate,
T fairly simply, the sound and method of
playmg the bagpipes. The finished instrument
is also capable of producing other types of sound
and is fitted with a vibrato effect and switching
for the drone sound in the bagpipe simulation.

CIRCUIT

The complete circnit diagram is shown in Fig.
1, TR3 is the main unijunction oscillator (chanter
oscillator) which is fine tuned by VR2 wired in
series with resistors R19 to R26. These resistors
being inside the chanter. Transistor TR2 forms
a vibrato oscillator which can be switched off
and on as desired, by the tone switch SI. This
saine switch in another posmon will operate the
drone oscillator (TR1). This is necessary for
simulation of bagpipes.

The drone oscillator has a larger value tuning
resistor VR1, which allows the drone to be
tuned to either the treble or bass end of the
scale as desired. Both oscillators are fed to TR4
via resistors R12 and R13; it will be noticed R13

r

is a higher value than R12, so that the chanter
will be predominant while playing the pipes.
Transistor TR4 is a signal amplifier the output
of which is fed to a screened lead via the tone
forming network comprising C10, C12, C13 and
R18. These components suppress some of the
higher harmonics, and make  a more realistic
bagpipe sound. Switch S2 is simply a micro-
switch wired in series with battery Bl. It is
situated in such a position that by squeezing
the unit with the elbow, S1 is closed and switches
the unit on for playing. The unit is switched off

—~when pressure is released. This leaves both

hands free on the chanter to enable the player
to start, or end a tune on any note desired.

It will be seen that with the tone switch in
position one, the bagpipe sound is produced; in
position two only the main oscillator is in circuit.
This will give a sound not unlike the clarinet,
Pt adjustments of controls on the amplifier it
is plugged into, could make a lot of difference
to the tone. In position three, the sound is
modulated by the vibrato, and becomes a pleas-
ing sound, not unlike an organ.

CONSTRUCTION

As seen from the Fig. 2. most of the com-
ponents are mounted on a Veroboard panel

ELECTRDNIC

BY T.RICHARDSON

measuring 20 holes by 13, the copper strips
running along the 20 holes. The strips are cut
-at the points marked on the underside drawing
and all the compoenents are laid out in straight

. Tines from top to bottom; it must be noted that

components (C2, R13; C7, R8; CI9 and R12) are
stood up on end and the junctions are not con-
- nected to the panel after wiring.

~This panel can be tested on its own, by con-
nectmg in VR1 and a temporary connection
from VR2 free end to battery positive. Either
copnect phones across the output or feed into
an ampkﬁer connect the-battery positive and
__megative. “This should ‘cause-the chanter oscil-
“tator-tofunction, .adjustment -of. “VRZ -should
change the pitch by about two or three nofes:

Now connect the wire from C1/R2 to negative,
and the drone will be heard, VR1 should a]ter
«+.tbe drone by well over an octave. If all is well,
cuniect a _wire frofn R7 to negative and test

2 the wb!‘a“fb s
e TR ' Q;Bf}érg}iiqy Electronics, M&Z@
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Fig. 1. Complete circuit diagram of the Electronic Bagpipes.

\.

Resistors
R1  1BkL Ri4
R2 8200 R15
R3 1kQ R16
R4 5-6k() R17
RS 10k R18
R6  10k( R19
R? 3.9k R20
R8 220k} R21
R9  10k{2 R22
R10 8200} R23
R11  1k(} R24
R12 27k R25
R13 82k} R26
All .59 1W carbon

Capacitors

C1  0-1uF
C2 0-022xF
C3 1uF
C4 1uF | may be
C5 1uF [ elect. 12V
Cé iuF )
C7 0-1F
C8 O0-1uF

“Cg  0-039F
C10 0-1pF
C11 50uxF elect. 12V

AC12 -.0-002nF
C13 0-002:F

( Components....

62k(2 SEE

10k§2 !
S SHOP
1k(2

we  TALK
1k}

3-3k2 | approximate
2-4k(2 | values,

1-2k{2 rmay need

2-2k{} | alteration

1-5k€2 | to tune

2:1k€} | chanter

6200 | ] 1]

Potentiometers
VR1 50k lin carbon
VR2 5k{2lin carbon

Semiconductors
TR1 TiS43 unijunction
TR2 OC75 germanijum png
TR3 TIS43 unijunction
TR4 OC71 germanium pnp

Switches
S1 single pole three way wafer switch
S2 push to make single pole microswitch
S3—-3510 push to break single pole miniature
push buttons (8 off) =i

Miscellaneous
B1 9v PP3 battery

Knob to suit S1, screened lead, ‘o5mm_dia= 4

meter plastic tube 270mm long, matetials for
case, connecting wire, Veroboard f3'strips by |
20 holes by 0-15 inch matrix, £ BA- ﬁxmgs .

plastic or Formica for facia panel -

i

S erimcrs
SN of components
,g.:; including VAL

‘excluding case
) £600 )

z\"
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ELECTRONIC

SPIFES

TO CHANTER

N it
AR

A
= / A\ = —

B +ve fVRI

e VR2
Y T BACK HALF FRONT HALF

VR2 | S0

i I g b feod pesy N \ I CHANTER

TUNING

o R e VR

omeees —
. " B i s A | DRONE
! e TUNING

AZS

B Fig. 4. Wiring of the chan-
= — ter. Spacing between

e e switches is one inch.
Switch S10 should be
Fig. 3. Layout and wiring of the components inside the case. mounted 1 inch above §9.
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® & 0600600 SO0 G® SO0 S O

Fig. 2. Component layout and wiring on the Veroboard.

It should be mentioned at this point that R4
(5:6 kilochm) and R8 (220 kilohm) are used in
the prototype, but may be adjusted to suit
individual requirements, ‘R4 controls vibrato
speed and R8 the amplitude. An OC75 transistor
or similar is used in the vibrate and must be
a high gain type, TR4 is an OC71, but this
could be any similar transistor. TR1 and TR3
are both unijunction type TIS43 but similar
alternatives can be used.

CASE

A box must be assembled in the way shown in
Fig. 3, but at this stage the top panel is not fixed.
The left hand panel in Fig. 3 is 6mm narrower
than the rest. The two upright supports (A and
B in Fig. 3) should be tapered from halfway
along, to the side panel. This allows the top
panel to be sgueezed in under the armpit, to
actvate the microswitch S2.

After drilling holes on the side panel to
accommodate controls VR1 and VR2, and switch

Photograph of the component board.
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S1, the components may be mounted inside the
case.

Switch S2 must be_bolted to the side panel
near the front edge, so that the actuator will
be pressed in when the side panel is pushed
onto it.

After all the wiring is completed as shown
in Fig. 3 the side panel is screwed on, with two
screws pear the right hand side. Finally the
case is covered in thin foam rubber and a tartan
bag covers the whole unit. This bag may either
be tacked or glued to the control panel, and the
fascia screwed on to finish the unit off (see
photographs).

CHANTER

The chanter is made by sawing 25mm
diameter plastic tube (such as water pipe etc.)
down the centre and drilling suitable sized holes
to take miniature push button switches. After
wiring to Fig. 4, join the two halves together.

The chanter resistors are chosen to play the
(diatonic scale. Te select the proper key R9
may have to be varied, so as to play the top
note of the scale with VR2 near mid travel.

PLAYING

The unit is plugged into an amplifier of almost
any type. A suitable design will be published in
our July issue. The instrument is placed under
the arm, contrel panel downwards, and squeezed.
Switch to position two or three and once you're
certain the chanter is tuned properly, switch to
position one and fune drone to either top, or
bottom note. When fingering this instrument the
same method is used as for playing a tin whistle
or similar instrument, i.e. the highest note left
open is sounded. [=}
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An audible warning device
useful for many applications

BALANCED armature earpiece can be con-
A verted into an effective buzzer by the addi-
tion of only a few components. The prototype
“converted” earpiece was used in a continuvity
tester but the buzzer can be used in any appli-
cation requiring an audible alarm.

CIRCUIT

The circuit diagram of the Simple Buzzer is
shown in Fig. 1. and operates as follows.

When the supply is connected, Cl starts fo
charge up via VRI, and when a certain voltage
level is reached at the junction of VR1 and C1,
the transistor starts to conduct.

The change in voltage across the earpiece,
TL1, induces a voltage in L1 which tends to
help TR1 turn on (positive feedback), TR1 thus
turns on very quickly. When TR1 is fully on,
the voltage induced in L1 reduces to zero -and
C1 discharges through TR1 base/emitter; as this
occurs, the voltage on TR1 base is reduced, and
4 point is reached when TR1 starts to turn off.

The voltage change across TL1 is now in the
opposite direction and this induces a voltage in
L1 which assists TR1 to turn off.

When TRI1 is fully off the cycle repeats itself—
thus producing an audible tone The frequency
of the tone is dependant on the values of VR1
and Cl. Reducing VR1 will enable C1 to charge
up more rapidly and thus increase the frequency,
i.e. a higher pitched tone.

CONSTRUCTION

The components can either be mounted inside
the earpiece itself, as in the prototype, or may
be mounted seperately on a piece of Veroboard
or printed circuit board.
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It is necessary to dismantle the earpiece and
remove the coil; with this done, wind on 10
turns of 26 s.w.g. enamelled copper wire and
replace the coil. Mount the other components
in the earpiece as shown in Fig. 2.

If- this exact type of earpiece is not used it
may-be necessary to redesign the layout of the
components or alternatively an exterior circuit
board will have to be employed.

SETTING UP

Turn the potentiometer VR1 to its maximum
resistance position and switch on.

With a small screwdriver, turn VR1 until a
tone emanates from the earpiece. If the buzzer

VR
10kl

(e
T O-lpF

* SEE TEXT

Fig. 1. Circuit dilagram of the complete Simple
Buzzer.
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Photograph of the original unit with part of the
case removed.

refuses to oscillate, -even when VR1 is. one
quarter of the maximum value, intercharge
the connections to the added feedback windings,
and repeat the above procedure. The buzzer,
when correctly set up can be activated by closing

£ Components....

Capacitors
C1 01pF
C2 25uF elect. 12V
Potentiometer
VR1 10k skeleton preset
Transistor
TR1 2N3702 silcon pnp or any similar
transistor ;
Miscetlaneous
L1 26 s.w.g. enameiled copper wire
S1  on/off switch if required, e.g. door bell
push, etc.
B1 3V battery (2 x U2 etc)
TL1 ITBA No. 5 or any balanced armature
‘ earpiece of approx. 50 ohms to 100 chms

impedance.
Connecting wire. pij

used in an alarm circuit, -the switch can be

replaced by a set of relay comtacts or a

thyristor.

COMPONENT NOTES

The earpiece used in the prototype was one
from an army field telephone unit, type ITBA
No. 5. It has a coil resistance of 50 ohms. This
type and similar earpieces should be available
from government surplus stores.

The transistor type’is not critical, almost any
pnp transistor with a gain (hr) greater than 20

51. this is useful when used as a door buzzer; if

P

t' ec :

R
UNDERSIDE OF TRY 0 METAL
CHASSIS

81 +ve

T

T 7AG

COIL MOUNTED UNDER
TOP PLATE

i

wou]_d do. f=

BACK VIEW OF BALANCED '
ARMATURE EARPIECE

VR {DNLY CENIRE TAG AND ONE
OTHER TAG ARE USED)

TAG FIXED 10 CHASSIS

TR LN SRR EAT SN LW PR S e |
TR ' R
®
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“Fig. 2. Complete layout and wiring of the simple buzzer.
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' TERCH-IN

THEORY AND EXPERIMENTS

TUTOR: PHIL ALLCOCK™

H1s month we examine the astable multi-
T vibrator and go on to look at some ‘new
ideas and theory relevant to basic circnit
elements, in order to extend the range of
electronic circuits that can be covered in the
remainder of the Teach-In ’74 series. The addi-
tional components required for the Tutor Board
experiments for future parts are listed later.

ASTABLE CIRCUIT

The astable eircunit does not have -any per-
manent stable states and switches continuously
between two temporary states. The basic idea
follows on quite naturally from the previous
monostable but the circuit is modified so that a
second charge/discharge timing element is intro-
duced between poimnt Z and the base of TR2 in
Fig. 7.4 of last month.

Instead of the switching state being controlled
directly from point Z it is controlled instead by
a duplicate of the coupling circuit C1, R1. The
simplest arrangement is illustrated in Fig. 8.1
where it can be seen that the astable consists

Fig. 8.1. The astable multivibrator.
TIMING CIRCUIT Na2
AN

TIMING CIRCLAT Nol

et

FOR BEGINNERS IN €L £CTROIIIC'S voo

LESSON 8 The Astable and Alternating Gurrent

of two similar timing circuits connected so that
the transistor of either circuit acts as the
“switch’ for the other “half”. Consequently the
recharging of (say) C2 via R2 determines the
instant at which TR2 can switch from off to on
and it is the switching on of TR2 which initiates
the tlmmg mterval during which Cl can re-
charge via R1.

This recharging -of Cl, in turn controls the
switch on instant of TR1, which in turn controls
the start of the timing interval for TR2 again.
The cycle of events continues indefinitely and
as one transistor switches on the other is auto-
matically switched off for a time duration deter-
mined by the choice of C—R values.

Tt is not necessary to have C1=C2 or R1=R2
although the maximum values of R1 and R2 are
limited- in this circuit by the need to ensure
adequate current for the lamps LP1, LP2.

In normal circumstances the circuit will start
operating as soon as the supply voltage is con-
nected but occcasionally both transistors can
switch on together, in which case the circuit will
not self-start. This failure to start sometimes
occurs when the supply voltage builds up slowly,
as can happen when the circuit is operated froim
a power supply derived from the mains, but is
less likely to happen when the two timing cir-
cuits are made dissimilar by using {say) different
values for C1 and C2, with R1=R2.

The waveforms of base voltage against time
for the two transistors are illustrated in Fig. 8.2
for the case where C1 is larger than C2 and RI,
R2 are equal. The recharging of C1 via Rl in-
volves the larger time constant and this makes
the on/off times unequal. For equal on/off dura-
tions the transistors must be “identical” and the
two time constants must be equal.

VOLTAGE REVERSAL

In both the monostable and the astable circuit
we have seen that the voltage at the base of the
transistor reverses at the instant of switching,

* North Stafiordshire Polytechmic .Any commaunications arising from the Teach-in ’*74 series must be addressed to
Everyday FElectronics, Fleetway House, Farringdon Street, London E.C4).
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Fig. 8.2. Voltage waveforms for the astable
multivibrator.

due to the charge storage characteristic of the
capacitor and in some circuits the reverse bias
across the base/emitter junction can exceed the
safe reverse voltage rating given by the manu-
facturer. For the BC107 device this rating is
given as:— :

Vero (max)=6-0 volts

Consequently when a supply voltage of more
than 6-0 velts is employed there is a risk of
transistor damage, or circuit malfunction, since
we have already shown that the instantaneous
value of the reverse bias has a maximum value
which is only about 500mV less than the supply
voltage used. For the circuits shown in Fig. 7.4
and 8.1 this voltage is about 4-0 voltshand is
within the transistor rating.

It is often necessary te operate a circuit such
as the astable from a supply voltage consider-
ably larger than the 6-0 volt V., rating (which
is incidentally a typical value for many modern
silicon transistors). Certain modifications can be
made to the basic circuit to protect the transistor
emitter/base junctions from excess reverse vol-
tage and two possibilities are shown in Fig. 8.3.

In Fig. 8.3a a silicon diode is used in series
with the transistor base lead so that when the
voltage reversal occurs the higher reverse volt-
age rating of the diode (typically 50 volts or
more) protects the transistor junction against
possible breakdown. The reverse voltage is
shared between the diode and the transistor
junction and since the diode will maintain a very
high back resistance even when subjected to
large reverse voltages, the current flow is
severely restricted and breakdown cannot occur.

The forward voltage drop across the diode
increases the voltage level at which the transis-
tor turns on, and with a silicon diode the voltage
V: in Fig. 8.3a will become clamped at about 1-0
volt instead of the previous value of approxi-
mately 0-5 volts. Fig. 8.3b works in a similar
manner but has the additional effect of raising

Everyday FElectronics, May 1974

(b)

Fig. 8.3(a). Protection by base diode (b) protec-
tion by emitter diode. :

‘the voltage level at point Z, when the transistor

saturates, due to the diode voltage drop.

Since the change of voltage at point Z deter-
mines the negative excursion at the base of the
other transistor, the emitter connected diode
will reduce this excursion by about 0-5 volts.
Note that V, for the emitter diode arrangement
will be slightly larger than V, for the base dicde
circuit becaunse the emitter connected diode must
carry the full emitter current of the-transistor
and as a result will have a larger forward velt-
age drop, V.. The only effect of these small dif-
ferences is that the circuit timing changes
slightly but this need not concern us here.

OFF TIME AND FREQUENCY OF
OPERATION

We have seen that the transistor TR1 in Fig.
7.1 turns off for a short interval immediately
the switch is closed. The “off time” can be ob-
tained by considering the waveform shown in
Fig. 7.3 which shows that TRI remains off for
the interval (t-—t;). During this interval the
capacitor voltage V. changes from 44-0 velts
to —0-5 volts and it can be shown that the “off
time” is given by the following equation.

& o sy o ]
off time” = (C1 x R1) log, [1 = N]

Where N is the ratio of the actual change in
the voltage V., to the maximum change that
would occur if the emitter/base clamping action
was not present. For our circuit this ratio is:

e s0 - ool
T 4-0-(4-5 85 17

The symbol log. means natural logarithm and
is given in books of mathematical tables.

For our circuit:

log, [I-—LN] = log, [L;] =075

In fact N is always approximately equal to one
half because the actual change of capacitor volt-
age is nearly equal to the supply voltage whilst
the maximum voltage change is about twice this
value. (For N=0-5 the log. term would be (-7
approximately). We have therefore a simple way
of estimating the off time as 75 per cent of the
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CR constant. If C1=1000uF and R1=4-7k{} the
off time will be given by : —

“off time”=(0-75 X 4.7 X 1000) milliseconds,
which is approximately 3- 5 seconds.

In the case of the astable circuit one complete
sequence of events, called a cycle, will take a
time that is the sum of the individual off times
for the two halves of the circuit. The “number
of cycles” that occur in one second is known as
the frequency. One cycle per second is called
one hertz (Hz).

We can express these circuit parameters
follows: :
Total “off time” 0:-75 (C1.R14+C2R2) and if
C1.R1=C2.R2=T say, then

Frequenc :

It must be noted that this result is only
approximate but does give a simple method of
estimating the circuit frequency.

The astable circuit is just ofie of many oscil-
lator circuits that can generate voltages (in this
case ‘at either the transistor collectors or bases)
which are periodic i.e. have a repetitive wave-
form. The normal household mains supply is
another example of a periodic (alternating) volt-
age, and has a smoother waveform than the
square wave output produced at the collectors
of the astable multivibrator circuit.

REFERENCE OR COMMON
CONNECTIONS

Most of the circmits covered so far have in-
volved currents and voltages that were either
steady, or that varied in magnitude (but not
polarity) with time. In many circuits one side
of the power supply is taken as the common or
ground side even though no connection is
actually made to “ground or earth”.

This concept of a common point or datum is
useful since we can refer our measurements to
this point and in Fig. 84 a circuit is shown
that in effect uses two separate power supplies
Bl, B2 which provide opposite polarity. With
reference to the datum or common point, Bl
provides a positive veoltage to one end of R1 and
therefore sets up an emitter current in TRI.

Hz. (must be in seconds)

Fig. 8.4. Common base amplifier using two power
supplies. o —

{Reverse batt olarit
for npn et:yangsiols R2 s

Sy
- - oo

The collector current flows via R2 which is
supplied with a negative voltage (relative to
datum) by B2. The small base current must flow
in the datum lead which is common to input,
output, Bl and B2.

We have seen that it is possible to produce a
reversal of voltage polarity in the astable multi-
vibrator (Fig. 8.2) and in many electronic circuits
alternating voltage and current waveforms of
this type are produced.

ALTERNATING WAVEFORMS

It is not necessary for all alternating wave-
forms to have the same shape as Fig. 8.2 and
some other common variations are illustrated in
Fig. 8.5. In Fig. 8.5a the waveform is smooth and
there are no abrupt changes.

An example of such a waveform is the house-
hold mains supply and in this case the waveform
i very nearly sinusoidal. This simply means that
the voltage or current varies with time accord-
ing to the mathematical sine function and can
therefore be expressed by V=V sin (2sft). We
will comme back to this expression later on.

The Figs. 8.5b and 8.5c show atriangular wave-
form and a sguare waveform respectively.
Notice that in each of these examples the wave-
form “shape” repeats itself at regular intervals
and that the waveform is symmetrical insofar
as the shape of the positive and negative por-
tions are mirror images of each other.

In Fig. 8.5d we have a “repetitive pulse” wave-
form. The waveform still repeats its particular
shape at regular intervals but the waveform
symmetry is no longer present since the positive
portions are ‘“‘tall and narrow” whilst the nega-
tive portions have smaller amplitude and greater
width.

Actually it is somewhat artificial to consider
the waveform as two portions, positive and
negative, but at this stage we shall find the idea
useful for discussion purposes.

Fig. 8.5. Some common waveforms.

VOLTAGE . k P
’
OR 0 el 0 - t
CURRENT \/ ! \/
la} (b}
I.
0 i

(d} (e}
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The waveform in Fig. 85e is not, strict]y
speaking, an alternating waveform, since it is
always positive, but it can be considered to be
made up of two parts. f we add a steady posi-
tive voltage to an altermating voltage such as
that in Fig. 8.5b we can produce a waveform
exactly like that in Fig. 8.5e. This idea of break-
ing a waveform into steady and alternating por-
tions is also very useful.

AVERAGE VALUES

Waveforms that contain alternating and
steady components are very common and the
steady component is known as the average value
of the waveform. The meaning of this is best
illustrated by considering the current waveforms
shown in Fig. 86, In (a) the waveform is sym-
metrical and the shape repeats itself every two
milliseconds. We say that the periodic time is
2ms since this is the time occupied by the wave-
form in tracing out its characteristic shape for
one complete cycle of variation.

The waveform is made up by a series of such
cycles-and the number of cycles that occur every
second is known as the frequency, measured in
hertz {Hz). Thus the waveform of Fig. 8.6a can
‘be described by the fellowing : —

shape—--sguarewave

period—2ms (for one complete cycle)

frequency—>500Hz (number of cycles per
second)

other features—symmetrical + 1A, average
value zero.

The zero average value results from the per-
fect symmetry of the positive and negafive half
cycles. The area under the positive half cycle
i5 (lamp)X(1ms) and represents a 'flow of
charge of one millicoulomb in a given direction
through some circuit. The area under the nega-
tive half cycle represents an equal amount of
charge flowing in the opposite direction. The
nett or average flow is therefore zero over one
or more complete cycles of the square wave-
form.

A similar shape is illustrated in Fig. 8.6b but
this time the current is either 2A or zero. The
period, frequency and peak to peak current
swing (2A) are the same as before but this time
the average value is not zero. Every complete
cycle a charge of 2mC is passed round the cir-
cuit in the positive direction—nothing is ever
passed back in the reverse direction. The

average flow is therefore 2mC every 2ms and is
equivalent to an average current of 1 ampere.

This can be seen in Fig. 8.6b since if the top
half of each rectangle is removed and used to
fill the following space a continuous constant
carrent of +1 ampere results. It is easy to see
that by adding a constant current of one ampere
to the waveform of Fig. 8.6a the waveform of
Fig. 8.6b results.

A.C. THEORY

To extend our knowledge of electronic circuits
it is necessary to examine the behaviour of all
our previous components under alternating con-
ditions. In fact to gain a full understanding of
the behaviour of components it is necessary to
consider time varying current or voltage wave-
forms in general and fortunately thi$ is possible
by introducing one fundamental concept—
namely the idea of rate of change. If the voltage
across a capacitor is varying with time the
current flow will be given by

i=(Xrate of change of voltage.

I C is in farads and the rate of change is in
volts per second the-current will be in amperes.
If the rate of change of voltage is varying with
time then the current will vary in a similar
manner. To illustrate some of the possibilities
let us consider Fig. 8.7. Diagram (a) shows a
voltage which is rising uniformly with time. In
this case the rate of change is constant and is
equal to the slope of the line which is +20 volts
per secend. Since the capacitor has a fixed value
of 10004F the current will be constant and equal
to:

Current= 1000 (»F)x 20 (V/s)= 20,000+A =20mA

As long as the rate of change of voltage is
maintained constant at 20 V/s the current will
remain at 20mA. After say ten seconds the
capacitor voltage will have increased from zero
to +200 volts and the charge, Q, stored in the
capacitor will bhe

Q=CXV ]

=1000 (xF)>200 (V)=0-2 coulomb
Notice that this result agrees with the charge
transferred by the current flow using

Q=iXt

=20 {mA)X10 (s)=0-2 coulomb

A voltage that rises and falls in a regular way

is illustrated in Fig. 8.7h, if this voltage appeared

+1

7 +2

ot Ims) +

16

AVERAGE
VALUE

i ail

Fig. 8.6. lllustrating average
vaiues.
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Fig. 8.7. Voltage and current waveforms for a
capacitor.

across a capacifor C the resulting current would
be a square wave. The current is positive when
the voltage has a positive rate of change of +20
volts per second, whereas the current flow is
reversed (i.e. negative) when the voltage falis
at 20 volts per second. A falling voltage gives
a negative rate of change,

Notice that the capacitor is charging when
the current is positive and discharging when the
current is negative, Fig. 8.7c¢ illustrates the be-

\

(Componenfs v =

Capacitors
0-22:F polyester (2 off)

(Additional 10 those
listed in Parl 1)

Semiconductors

1N4001 silicon diodes (3 off)

T1S43 unijunction transistor (1 off}
2N3819 field eflect transistor (1 off)
BC477 silicon pnp transistor (1 off)

BTX30-25 triac (1 off)

Loudspeaker
352 65mm (approx) (1 off)

Miscellaneous
Friedland bell transformer 8V secondary
(1 off); Ferrite rod 150 to 200mm long, 10mm
(3in) diameter (1 off); 30 s.w.g. enameiled
copper wire (2 oz. reel); Plastic cotton bobbin
(1 off from Woolworths}; Reed switch type
6-RSR-A (1 off). 12-way terminal block—

\ similar to that already in use. J

264

haviour when the capacitor volitage is a sine
wave. At the-positive and negative voltage peaks
the rate of change (i.e. slope of the waveform) is
zero. The current waveform has the same
sinusoidal shape but it is displaced in time rela-
tive to the voltage waveform.

The displacement is seen to be equivalent to
a shift of a quarter of one cycle and since one
complete cycle corresponds to a change of 360
degrees in the angle @ of a sine function, such
as 10 sin #, the displacement can be expressed
as a shift of phase of S0 degrees. The current is
said to lead the voltage by 90 degrees since it
passes through any specified point, such as X,
90 degrees ahead of the corresponding point on

‘the voltage variation.

INDUCTANCE .

When current flows in a wire or conductor a
magnetic field is set up in the vicinity. If the
wire is formed info a coil the magnetic field links
the various turns. and this gives rise to the
property known as inductance. In our previous
experiments we have not needed to use this
property which is incidentally always present
to some degree, just as stray capacitance is
always present, in electronic circuits.

Some components utilise the magnetic effects
produced by current flow and two well known
examples are the relay and transformer.

Next month we shall look at inductance in
a.c. circuits and go on to examine reactance,
resonance and r.m.s. values.

For the experimental work of the remainder
of the Teach-In '74 series, some additional com-
ponents will be required; these are listed on this
page.

TUTOR BOARD EXPERIMENT

Test No. 19

Disconnect the battery and modify the Tutor
Board wiring te¢ match the circuit of Fig. 8.1.
Use 4-T7 kilohm resistors for R1 and R2 and
check the operation of the circuit for each of the
following capacitor values in turn. Observe capa-
citor polarity!

1. C1 and C2 both 250xF.

2. C1=10004F; C2=250uF.

3. C1:=1000uF; C2=125yF (made from two

2504F capacifors in series).

The on state for each transistor is indicated by
the lamps and the voltage at Z; and Z. can be
examined using the standard 0-10V voltmeter
circuit. The layout for this test is left as amn
exercise for readers. The effect of the different
capacitor values can be determined by observing
the “on time” of the lamps.
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AMATEUR BANDS
RECEIVER

Ordinary a.m. receivers are unsuitable forsingle
sideband reception and also for the other main
transmission mode used by amateurs, carrier
wave (morse code). The most simple type of re-
ceiver suitable for amateur band reception is the
direct conversion type and the construction of
such a receiver covering the 80 metre and 160
metre bands will be described next month.

FREEZER
TEMPERATURE

- ALARM

‘Many homes now possessadeep freezeunitand _‘
it is legical, particularly if the unit is fitted in a

~ garage or other “outbuilding’’, to have an indi-

cator available in the house to show that a temp-
erature variation has occurred before the contents
of the freezer are spoiled. The unitto be described
next month indicates any rise or fall in the temp-
erature with an audible and visual warning.

-F.SIGNAL

5th. Instrument GENERATOR

evervday
electionics

JUNE ISSUE ON
SALE MAY 17

T TR B,




Gives a direct reading of ~

six transistor parameters

NTHUSIASTS spend a large proportion of their

time testing and commissioning electronic
circuits. Transistors employed within these cir-
cuits can become suspect and therefore a simple
transistor test meter is an asset. The Transistor
Tester described in this article is cheap and
simnple to build yet checks the basic parameters
of the transistor under test. These parameters
are static forward current transfer ratio (hrs),
collector leakage current (lczo) and base/
emitter, base/collector forward and reverse
resistance.

The instrument functions with a supply volt-
age between 10 and 20 volts, which is within
the range of the Power Supply Unit described
in the February issue.

TEST SYSTEM

The meter measures gain by injecting a xnown
current Iy into the base of the transistor under
test and monitoring the collector current Ie.
This gives a direct reading of gain which satis-
fies the formula:

Ic
h¥E *TB

Large changes in collector current or collector
/emitter voltage affect the transistor gain. The
Transistor Tester is designed so that these varia-
tions are small enough to be ignored.

As the symbol, Isze indicates, the meter ascer-
tains the level of collector leakage current by
leaving the base open circuit and applying a
constant voltage across the collector/emitter
junction, Ver. Indicated current flow is the leak-
age current taken from the collector supply.

Fig. 1 shows that when subjecting an npn

transistor to resistance checks the transistor’
acts as two pn junctions connected back to back. -

This enables the junctions of the base/emitter
and base/collector to be treated as two diodes.
A similar mechanism explains how the system
makes resistance checks of pnp transistors. How-
ever, as the doping in each region is reversed,

the diode connections meed to be inverted to

obtain the same action.
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COLLECTOR

EMITTER

(a) {b) (c)
F'ig. 1. (a) Schematic layer representation (b)
diode representation (c¢) circuit symbol of an
npn transistor.

THE CIRCUIT

The complete circuit diagram, Fig. 2, shows
switch S} set to npn and therefore the collector
voltage of the transistor under test is positive
with respect to the emitter. A voltage of 4-TV
-drives the base of the transistor wvia resistors
R2, R3 and R4 depending on the position of the
gam switch S4.

A maximum collector current of 10mA pro-
vides a suitable and safe value for testing
general purpose fransistors. The meter used to
indicate the gain is connected in series with
collector, via switches S1, 82 and $3, and be-
cause it is 1mA full scale deflection (fs.d.), it
is shunted with R5 to give the required 10mA
f.s.d. Thus by switching S4 the unit can measure
a direct gain up to 1000.

Testing .a transistor whose collector and emit-
ter are short circuited will cause a large current

Approximate cost |
of components
e including VAT
£7.30
excluding case )
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Fig. 2. The complete circuit diagram of the Transistor Tester.

to pass through the meter. To protect the meter
against damage, a germanium diode D2 is con-
nected across it. However, the internal resis-
tance of the meter must be about 170 ohms.
The short circuit fault in transistors will cause
the meter to register hard over in ail positions
of switch S4, also when S3 is switched to check
leakage.

As most leakage currents are in the order of
a few microamps the meter is not shunted, so
the 1mA fs.d. will indicate a “leaky” transistor.
Switching S3 from position shown removes the
shunt resistor R5 and open circuits the base

connection (at S3e) thereby giving a direct in-

dication of leakage current (foeo).

FORWARD|/REVERSE RESISTANCE

Testing the forward resistance of the base/
emitter junction‘of an npn transistor requires
its base to be positive with respect to the
emitter. Switching S3 to its resistance position
and S5 to its base/emitter position achieves this
and the meter in series with the base measures
the current flow.

A large base current is not required or ad-
visable for this test and therefore R6 is included
to limit this current below 1mA. Hence the
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meter does not require a shunt when making
resistance measurements.

To check the junction is behaving like a
diode the forward/reverse switch S2 is changed
to its reverse position. This reverses the supply
voltage applied to the base/emitter junction,
also the meter connections.

As the diode is now reverse biased, only
leakage current will flow: One can test the base/
collector junction in the same manner with
switch SS in the relevant position.

Most general purpose transistors have a mini-
murn-base/emitter breakdown voltage (Vgzo) of
oV and as a safety measure the test voltage is
set below that limit at 4-7V. The Zener diode
D1 and resistors Rla and Rlb achieve this and
also enable the unit to function with a supply
in the range of 10 to 20V.

CONSTRUCTION

The prototype unit was built in an Olsen type
25A metal instrument case with louvres, of ap-
proximate size 160 X 110 X 100mm, although any
similar case will do.

With reference to Figs. 3 and 4, drill the front
panel to suit the components and then fit them
in position and secure.
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Photograph of the completed Transistor
Tester.
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"

" Components.....

Resistors
R1a 6800 1W
Rtb 6800 TW
R2 39k
R3 75k
R4 3%0kQ

SHOP
- ALK
R6 6-8kQ

All £ W L 5% carbon or better, except where
stated

SEE

Diodes
D1 400mW 4-7V Zener diode type BZYS88 or
similar
02 AAZ15 germanium or similar

Switches
51 four-pole two-way Maka
S2 four-pole two-way biased
MLKG3 4CNfS (Keyswitch)
S3 six-pole three-way Maka
S4 single-pole three-way rotary type
S5 single-pole changeover toggle

lever type

Miscellaneous
ME1 1mA d.c. SEW SD460
SK1,2 heavy duty insulated terminals (one
red, one black) (2 off)
Knobs: two large, one small with indicators
e (3 off); three-pin transistor socket. J

M-."_'--"\ > e x

unit re-

Photograph of completed prototype
moved from case.

The majority of switches used (e.g. S1—3) have
several poles and wiring can easily become con-
fused. It is therefore advisable to wire accord-
ing to Fig. 3 in conjunction with Fig. 2, start-
ing at the left-hand side of the diagram and
working methodically through to the right com-
pleting each switch position before going on to
the next.

Another aid in clarifying this exercise is to
cross off on the diagram each wire as it is con-
nected.

When this has been done and thoroughly
checked out, the front panel should be labeiled
as detailed in Fig. 4 and the knobs screwed on.
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TRANSISTOR
TEST METER

<ruwoen

Fig. 4. Details of component positions and
labelling on the front panel of the unit.

L ]
TEST PROCEDURES

Set the npn/pnp switch to its relevant position
and place a transistor in the test socket. To
check gain, position the test mode switch S3 to
her and the gain control to its x100 position.

If the meter indication is greater than full
scale, switch the gain control until a direct read-
ing can be taken. Multiplying this reading by
the gain contrel position gives the he: of the
transister under test. .

Remember that the parameter hs: is related
to collector current when testing high-power
transistors, & there is a large difference be-
tween the test and normal operating collector
currents.

To check that the transistor’s collector leak-
age current is not excessive, positicn the test
mode switch to Iczo and check that the meter
registers a small, if any, current flow. Again, if
testing a high-power transistor, some of which
have a high leakage current, it is advisable to
refer to this particular transistor’s data before
dismissing it as faulty, purely on the strength of
high leakage current.

RESISTANCE

If the previous tests give incorrect resulis the
transistor is faulty and a resistance check will
confirm this. To perform the latter test, position
the mode switch to resistance and the base/
collector, base/emitter switch to base/emitter.
Check that the meter indicates a current flow;
if not the base/emitter is open circuit.

If the meter indicates a current flow, position
the forward reverse switch to reverse and check
that only leakage current is flowing. If the
meter registers a current flow, the base/emitter
junction is short circuit or acting as a resistance
and not a diode.

Check the base/collector junction by the
same procedure, but with the base/emiter,
base/collector switch S5 in the relevant position.

The forward, reverse switch action is such
that it is non-locking in the reverse position.
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This is necessary as inadvertently leaving this
switch in the reverse position will alter the
sense of the npn/pnp switch. Biasing the swit¢h
in the forward position . resolves this problem.

DIODE TESTING

This system can be used equally well for. re-
sistance measurements of a diode. Proceed as
for a transistor measurement, but ensure that
the npn/pnp switch is in the npr position and
the base/emitter, base/collector switch is in the
base/emitter position. 3

As stated earlier the base comnection is now
positive with respect to the emitter and there-
fore they can be used for the respective anode/
cathode connection of the diode to be tested.
Place the diode in the base and emitter connec-
tions of the transistor test socket and operate
the forward, reverse switch to check the diode
action.

UNKNOWN TRANSISTORS

If a transistor type or lead connections are

tion the mode switch to resistance, and ensur-
ing the base/emitter connection {be) has been
selected, place any two of the three transistor
leads in the base/emitter test points.

Using the forward and reverse switch, check
to see if this connection behaves like a diode.
If it does, continue the process combining other
pairs of leads until a particular pair give no
indication of current flow in either position of
the forward reverse switch. This will indicate
that these leads are the collector and emitter
connections thereby proving the remaining lead
is the base.

Connect the known base lead to its relevant
position and with either of the remaining leads
in the emitter connection, position the npn/pnp
switch to give a meter reading. As the forward
reverse switch is biased in the forward position,
the npn/pnp switck will indicate transistor type
when current fiow is registered.

Finally, distinguish between collector and
emitter leads by positioning the mode switch to
hre and then interchanging the collector/emitter
lead positions until the highest gain reading is
obtained. The transistor has now been identified

_unk‘nown, adopt the following procedure. Posi-

with respect to type and lead connections. =
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BY PAUL YOUNG

/{...Counter Intelligence

A retailer discusses component supply matters.

HAVE often wondered what

percentage of the amateur
electronic enthusiasts visit exhibi-
tions? The Boat Show is crammed
with beating enthusiasts, the
Motor Show with motorists and
this list could be considerably ex-
tended, but I get the nmpression
that the maijority of people at an
electronic exhibition are from in-
dustry or like myself comnected
with the trade. If I am correct
I think it is a great pity.

The only exception to this was
the Radio Hobbies Exhibition
(nrow I believe, defunct) which
used to be held at the Horticul-
tural Hall, Victoria and later at
Seymour Hall, Seymour Place. It
was held in November and it was
packed full of the amateur
fraternity.

All the same we have a vcry
fine “professional” electronics ex-
hibition in "London every year
around May and smaller exhibi-
tions are held in Leeds and
Brighton. If you venture to the
Continent there are large exhibi-
tions in Berlin, Hanover and
Paris.

I never miss the London ones
and in the last 10 years ¥ have
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only missed. the Paris one once.
It was the fact that. I have just
read a notice in the press to the
effect that the “Salon Interna-
tional des Composants Electroni-
ques” in Paris is on, from the
1-6 April inclusive which
prompted this article. This is an
international exhibition and some
23 different countries are repre-
sented including of course the
UK.

I certainly urge you all (especi-
ally if you are London based)
to visit one of these exhibitions.
You will learn a lot, and be able
to examine the most up to date
circnitry in electronics, you will
also find the staff on the stands
most helpful. No matter that vou
are not placing any orders, they
know that the amateur of today
may be the chief buyer of a
large concern toInorrow.

Paris

If you enjoy the London
ones, then be extra daring and
next year try Paris. Everyone
ought to visit Paris once in their
life, so combine two pleasures
and do the Eiffel Tower, the

Louvre, and the Lido as well!

Having said all that, I would
like to make a plea to have an
exhibition for the amateur elec-
tromnics constructor, including the
“ham”. I think the only way it
will come about is if the elec-
tromics mmagazines themselves
sponsor it!

There is at Olympia, an annual
“Do It Yourself” exhibition and
since they don’t take all the space
it might be tacked on tc that.
I am sure we could rely on the
support of many component re-
tailers—even to the extent of
taking stands.

Should any of you wish to go
to either the “R.C.EM.F.” or
“Electronics Instruments and
Automation” Exhibition (they
alternate each year) these are
the two London Exhibitions and
announcements should be appear-
ing in the press in April giving
the dates, or visit your reference
library and have a look in “Whats
On” at the exhibitions page.

With reference to the Paris
exhibition for information write
to:

The French Trade Exhibitions,

196 Sloane Street,

London S.W.1
or telephone 01235 3234. You will
also find the French Tourist
Office in Piccadilly, London W.1
very helpful on hotels and.iravel
facilities.

Everyday Electronics, May 1974



HE electronic content of some of the new

more advanced cars now reaching the
dealers’ showrooms is increasing each year.
Many of the more expensive cars have as
standard egquipment or optional extras elec-
tronically controlled fuel injection, transistorised
ignition, electronic tachometer, stereo cassette
player, am./fm. transistor radio, etc.

This trend can be expected to continue in
the future with developments such as ignition
cut-out systems operated when seatbelts are not
correctly worn and automatic control of vehicle
speed at a preset value. There are many
developed systems and production electronic
extras available and some of these will be
covered in this article.

SAFETY DEVICES AND SYSTEMS

Electronics can be used to operate such safety
devices as ice warning units (to warn the driver
of a temperature approaching freezing point),
direction indicators, speed warning devices,
automatic headlamp dipping units and emer-
gency flasher units.

One company has developed a system to
prevent a car fitted with the system being driven
if the seat belts are not correctly worn. This
system cuts out the ignition to prevent the car
from being driven unless the driver and pas-
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By C.S.POINTER

senger wear their seatbelts. Fig. 1 shows the
system attached to a car, the system operation
is as follows.

The weight of a person sitiing on the seat
operates a sensor in the seat Fig. lc. The ignition
circuit is then broken.unless the seatbelt is
correctly worn and the sensing circuit is com-

Fig. 1. The seat belt system developed by Ml
lard and the Ford Motor Company.
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Fig. 2. Controi logic of the system shown in Fig. 1.

plete. When the beit buckle Fig. 1b is closed,
an ultrasonic transmitter mounted above the
car windscreen emits a signal. If the belt is
correctly worn across the driver’s body then the
ultrasonic signal beam will be picked up by an
pltrasonic receiver on the belt, Fig. la, the signal
at the receiver completes the sensing circuit and
then the system logic closes the ignition circuit
enabling the car to be driven.

The system has been designed to filter out
short term interference from such things as
cigarette smoke or quick hand movements
across the ultrasonic beam. A delayed action and
possibly some warning of pending ignition cut-
out would be required mn the event of the seat-
belt being removed whilst the vehicle was in
motion.

The system control logic can be arranged sc
that the car can be parked or garaged in low
gear or reverse without the need for the seatbelt
to be worn by the driver. The block diagram,
Fig. 2, shows a system with the facility for over-
riding control for parking as mentioned above.

The passenger seat sensor provides a signal to
the system contro! logic if the passenger seat is
occupied, the ignition circuit is then broken
unless both seatbelts are correctly used. The
delayed action and warning lamp control circuits
would be built into the system control logic
circuit, the warning lamp being flashed on and
off to attract the driver’'s attention.

There are many safety systems which have
been developed in the last few years, these
include an experimental radar unit te give the
driver warning of obstructions or vehicles ahead
of his car in foggy conditions, there are aiso
several anti-lock braking systems.

Antidock braking systems have been developed
to prevent any one or all of the wheels of the
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car from locking and putting the car into a
skid. A set of wheel sensors detect the onset of
wheel lock and transmit a signal to the control
unit which varies the operating pressure of a
pressure limiting valve in the hydraulic brake
line to the wheel brake cylinder, Fig. 3.

PERFORMANCE AND ~
PERFORMANCE MEASUREMENT

There are two fields in which electronics can
be used in connection with performance, the
first production of performance, the second
measurement of performance.

The two main types of electronic unit nsed
in performance production are transistorised
ignition systems and é€lectronically controlled
fuel injection systems.

Transistorised ignition systems fall into two
types, transistor assisted ignition and capacitor
discharge ignition. Transistor assisted ignition
systems use a transistor amplifier switched by
the contact breaker points to switch on and off
a ‘high voltage power transistor in the ignition
coil primary circuit; since the transistor ampli-
fier input current is small, and non-inductive
arcing at the contact breaker peints is virtually
totally eliminated, point wear is greatly reduced;
with the use of a high ratio ignition coil the
ignition h.t. voltage is increased, raising ignition
efficiency. This system can be used with contact
breakerless ignition systems where the transis-
tor amplifier is switched by a magnetic pickup
in the distributor.

Fig. 4 shows the block diagram of a transistor
assisted ignition system using a magnetic pickup
in place of the conventional contact breaker. An
oscillator in the amplifier unit connected to the

FRONT QFFSIDE REAR QFFSIOE

WHEEL WHEEL

A=WHEEL SENSORS
B=PRESSURE LIMITING

VALVES
C=WHEEL BRAKE
CYLINDERS >
FRONT NEARSIDE D=MASTER CYUNDER REAR NEARSIDE
WHEEL AND BRAKE PEDAL WHEEL

Fig. 3. Block diagram ‘of an antilock bgaking
system for vehicles.
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Fig. 4. A transistor assisted ignition system using
a magnetic pickup.

pickup supplies a signal voltage to the input
windings wound on the outer limbs of the “E”
shaped pick-up transformer.

The signal voltage sets up a field around each
outer limb, the two fields oppose one another
and the magnetic fiuxes produced in the centre
limb are arranged to cancel, therefore the
voltage induced in the output winding wound
around the centre imb is very small.

When one of the timing rotor ferrite inserts
passes the pick-up transformer, bridging the gap
between one of the outer limbs and the centre
limb-of the transformer, the magnetic fields no
longer cancel and the resulting flux induces a
voltage in the output winding of the pick-up.
The output from the pick-up is fed tc the amphi-
fier unit and the presence of a signal resulting

GPUS 3 (MK (i} ELECTRONIC IGNITION

The Lucas Opus 3 (Mk |) ignition system using
a magnetic pickup.
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Fig. 5. A bleck diagram of a capacitor discharge
+gnition system.

from the ferrite insert lining up with the pick-up
turns off the normally conducting power output
transistor in the ignition coil primary circmit.

When the power output transistor turns off
the current flow to- the ignition coil, a large
voltage is induced in the coil secondary, the hit.
voltage produced is switched to the appropriate
sparking plug by the distributor h.t. rotor and
ignition occurs.

Control of ignition timing with vacuum and
centrifugal advance can be incorporated in this
system by vacuum control of pick-up module
position wnd centrifugal control of timing rotor
position. The ballast resistor unit provides bias
to the power transistor and also increased
ignition coil voltage for cold starting.

This system requires much less maintenance
than conventional ignition systems, and will
operate efficiently at much higher engine
speeds. Since this system is unlikely tc go out
of adjustment, correct timing is maintained
resulting in more contrel of exhaust emission,
fuel economy and constant performance.

Shown in Fig. 5 is the block diagram of a
capacttor discharge ignition system. The inverter
circuit running at about two thousand cycles per
second and rectified by a high voltage bridge,
charges the energy storage capacitor to a high
voltage (approximately 500 volts).

When the contact breaker points close, the
trigger circuit switches on the silicon control
rectifier and the storage capacitor is connected
across the ignition coil primary. The energy
stored in the capacitor causes the coil primary
voltage to reach, very gquickly, a large negative
voltage; the capacitor then discharges and the
current in the coil primary passes through zero
cutting off the thyristor.

The fast change in the coil primary induces
a large voltage in the secondary which supplies
ht. to the plugs via the distributor head rotor
arm.

This system will operate more efficiently than
normal systems even with fouled plugs and gives
easier starting with smoother running from cold.
A standard ignition coil can be used since a high
ratio coil is not required as used with tran31stor
assisted ignition circuits.

Electronic fuel injection systems are now user‘
on some production cars. One of the unnits us__
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contains a plugin printed circuit board plus
power transistors mounted on a suitable heat-
sink. The unit monitors engine temperature and
inlet manifold pressure and operates the fuel
injectors to deliver the correct amount of fuel
for the operating conditions. Since the amount
of fuel delivered is controlled, the efficiency of
the engine may be inceased, and fuel economy
together with poilution control may be achieved.

DIAGNOSIS

Separate measuring instruments are mainly
used for setting up and checking that the car
is properly tuned. Many garages have electronic
tuning aids for measuring ignition settings and
performance, battery charging circuit efficiency
and engine performance. These instruments
range from those displaying the measured per-
formance on a meter to those displaying wave-
forms on a screen or giving a digital display or
printout. -

With the use of an oscilloscope display unit,
it is possibie to monitor the ignition system per-
formance with the engine running. By display-
ing on the screen the ignition coil primary

oo =

The Crypton ‘‘Motorscope’” Mk Vi—engine
analyser shown in use.

voltage waveform, diagnosis can be made. of
damaged plugs and fouled plugs, open-circuit
h.t. cables, etc. The complete waveform for all
the engine cylinders can be displayed and the
faulty components associated with a particular
cylinder can be pinpointed.

A network of dealers are now using a diag-
nosis system to check customers’ cars; all new
cars sold by the dealer network being fitted with
sockets for connection to the diagnosis equip-

ment, older models not fitted with sockets are

connected to the equipment via adaptor leads.
For each model to have diagnosis service a pro-
gramme card supplies data to the diagnosis
equipment controlling the tests carried out and
giving the correct readings that should be
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obtained for comparison, within the equipment.

After connection of the equipment to the car
and. programming the umit using the correct
card, a digital display indicates the number of
the test to be carried out and the value
measured then appears on the digital display.
If the measured value is within the specified
limits the measured value is printed out on the
test record which is presented to the customer
at the end of the tests. Those operations and
tests which are not automatically carried out
are completed by the mechanic using a manual
input unit. :

The diagnosis covers steering, brakes, elec-
trical equipment, tyre pressures, oil, brake-fluid,
water levels, engine cylinder compression and
engine dynamic tests. One test automatically
carried out is measurement of wheel alignment
which is measured by reftecting a projected light
beam across a measuring plate; another check
is to measure the battery fluid using a sensor
mounted in the battery.

Using this system allows a mechanic to check
88 test operations in about half an hour. The
police also use electromics to check the speed
of vehicles on the road using the Doppler effect

A Crypton timing light being used to set the
ignition timing with the engine running.

to measure the speed of a car passing the radar
unit.

The most widely used electronic instrument
for measuring performance fitted to today’s cars
is the electronic tachometer unit; this device
converts the pulses produced by the ignition
circuit contact breaker points into meter deflec-
tion eurrent, thus giving a meter reading propor-
tional to the engine speed. The input to some
tachometer units is taken from ar input sensor
which consists of a coil of a small number of
turns wound around the contact breaker to coil
connection wire.

Next month. This article will be continued and will
cover car security, entertainment and communication.
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SHOP

TALK

By Mike Kenward
S

S

OTH our series of constructional

projects concerning test gear
(the E.E. Test Gear Five), which
will finish next month when the
R.F. Signal Generator is pub-
lished, and last month’s special
supplement Test Gear may have
aroused some interest in many
constructors.

The section on multirange
meters in the supplement started
by saying: “A multirange test
meter is probably the first and
most useful item of test gear any-
one js tikely to purchase.” This is,
of course, quite true and if you
do not have any test gear you
should look at meters before any-
thing else. :

To get a worthwhile instrument
you will probably have to spend
about £8 or more. However, next
month we are presenting an
exciting opportunity for you to
win a multimeter. A number of
good quality meters will be pre-
sented as prizes in our free entry
competition, so don’t miss this
chance.

Transistor Tesfer

One or two problems concern-
ing components for the Transistor
Tester may arise, mainly with the
switches specified. The mimature
Maka  switches should be
generally available—if you have
trouble one of the larger London
based suppliers should be able to
help. You will probably have to
buy the parts separately and
assemble them. The wafers used
on the prototype were two 4 pole,
3 way {(used for the 6 pole 3 way
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switch) and one 4 pole, 3 way
(used for the 4 pole, 2 way
switch).

Obviously 2 poles are not used
on the first switch and one “way”
is not used on the second. The
switch assembly has a “stop
washer” which can be adjusted
so that the switch will rotate only
through the required number of
positions.

The lever key switch is avail-
able from Farnell Electronic Com-
ponents Ltd., Canal Road, Leeds,
LS12 2TU. The switch is type
MLKO03  4CN/S and will only
move in one direction, without
locking. It will only have con-
tacts on one side as shown in the
wiring diagram. The switch costs
78p plus 3p for the handle plus
25p small order surcharge plus
VAT—we make that about £1-17.
Handles are available in a vast
range of colours, red, dark green,
blue, yellow, grey, ivory, maroon
and black being the main ones—
state colour required when order-
ing.

Electronic Bagpipes

Once again the problems with
parts for the Electronic Bagpipes
article seem to be confined to
switches. This time very simple,
small press to break switches
which are available from a-few
of the larger suppliers. The
switches should be miniature
types—not exceeding about Somm
overall and must be press to
break.

The microswitch used for the
on/off switch must be capable of

TAKE NOTE

being operated when the side is
squeezed and is best if it can be
screwed to one side and operated
by the other. Most types with a
button operator are suitable.
Chanter -material will depend
on what is available but make
sure the switches will go inside—

. the connection tags may need

bending over for this. Most other
parts should be readily available.

Egg Timer

All parts for the Egg Timer
should be generally available,
although you may have to shop
around a bit for the loudspeaker.
The case used im the prototype
came from Trampus Elecironics,
PO Box 29, Bracknell, Berks, but
quite a few similar types are
available from many suppliers.

Simple Buzzer

The Simple Buzzer is built
around a balanced armature ear-
piece’ The most important things
to check when buying this is that
the impedance is correct and that
the whole thing can be taken
apart. For this reason one of the
ex. W.D. types in a plastic case
will probably be best.

Stop Press!

The twin ganged potentiometer
for the Audio Frequency Oscilla-
tor (March 1974) is available from
Radio and T.V. Components Ltd.,
for a total cost of 75p including
postage, packing and VAT.

in the Electronic Yoltmeter article last month, Fig. 3(page 28) some
of the resistor numbers are shown incorrectly. The following
alterations should be made to the drawing: RI2 becomes RI0, R8
becomes R7, R5 becomes R4, RI0 becomes R8, the unmarked

resistor is RS

in Demo Circuits last month (page 221 ) the formulae for inductive
reactance and capacitive reactance are shown under the wrong
headings, they should be transposed. *

in Teach-in '74 Lesson &, Fig. 6.3. The wire from Bl{ve should
go to the centre tag of S1. Lead from D2-}-ve should go to junction

of R3/Bl—ve.
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This device can ensure that your egg is cooked
to the same, required constituency, every time. <_

HE device to be described here is a timer

which gives an audible warning wher the
set time interval has elapsed. Although designed
specifically as an egg timer, it can be used for
any application requiring an audible alarm out-
put after up to five minutes (approx.).

This simple device is quite compact and it is
completely self contained. Power is obtained
from an internal 9 volt battery.

Being a piece of household equipment, it must
of course be easy to operate. There are only two
controls, one being a dial on which the required
period of time is set (this is contmuously
variablc from 2 to 5 minutes), and the other is
the on/off switch.

When the desired time has been set on the
dial, the unit is turned on, and then left. When
the set time has elapsed, an audible warning
(a howling noise) is produced by the timer. This
will continue until the unit is turned off, where-
upon it is ready for use again.

he unit is not only suitable for use as an
egg timer, but can be used on any process teking
a similar time, providing a high degree of
accuracy is not reqmred

BASIC OPERATION

There are really three separate circuits which
comprise the timer, bistable and oscillator, and
Fig. 1 shows these three stages, and the output
waveform of each in block diagram form.

The first stage is the timing part of the circuit,
and this produces a short, positive electrical
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By R.A. PENFOLD
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pulse at the end of the timing period. This pulse
is used to trigger the second stage of the umit,
and this is a bistable muitivibrator, which is
sometimes just termed a ‘“latch”, for reasons
which should become obvious.

The latch is required in order to turn the short
output pulse from the timer circuit, into a con-
tinuous positive output, which is used to operate
the third stage. This is an audio oscillator which
feeds a loudspeaker. Thus the short puise from
the timer circuit will cause a continuous tone
from the loudspeaker which will persist until the
unit is turned off.

[ e (

Fig. 1. The block diagram of the Eqg Timer.

; Approxmate cost |
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Fig. 2. The complete
circuit diagram of the
Egg Timer showing
the three major
sections.

i TIMER

OSCILLATOR

THE CIRCUIT

A complete circuit diagram of the Egg Timer
is shown in Fig. 2; dotted lines break the circuit
into the three sections outlined above.

Transistor TR1 is a unijunction transistor, and
the operation of this is completely different to
that of an ordinary transistor. The unijunction
has an emitter, two bases, and no collector. With
no voltage present at the emitter terminal, the
base 1 and base 2 connections of the tramsistor
will have the characteristic of a resistor with a
value of a few kilohms between them.

With reference to Fig. 2, with S1 in the on
position, there will be a potential of about one
volt at TR1 base 1. The input resistance to the
emitter of TR1 will be extremely high at low
voltages, perhaps several hundred megohms,
therefore C1 will begin to slowly charge through
VR1 and VR2.

Since Cl, VR1 and VR2 all have high values,
the voltage across Cl will increase slowly.

Eventually, when there is a potential of a few
volts across C1, the triggering point of TR1 will
be reached. When this happens, the input resis-
tance to the emitter of TR1 drops to a very low
level, and C1 will discharge very rapidly. As
this occurs, the resistance between TR1, base
1 and base 2 will drop to about half it’s previous
Jevel, thus causing the voltage at base 1 to rise
to about 4 volts. This will only last for the time
it takes for Cl to discharge (a fraction of a
second), and then the circuit returns to the
beginning of the cycle.

Both VR1 and VR2 can alter the time taken
between turn on, and the pulse at TR1 base 1.
Potentiometer VR2 is a preset type connected as
a variable resistor which is adjusted so that VR1
(which is fitted on the front panel of the timer,
and has the dial marked around it) covers the
required range of 2 to 5 minutes. Component
VR2 has to be a preset, rather than a fixed
resistor, so that compensation for the wide
tolerances of the electrolytic capacitor used for
Cl, can be made. The tolerance of this com-
ponent can be as much as plus 100 per cent and
minus 50 per cent.
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BISTABLE MULTIVIBRATOR

Transistors TR2 and TR3 form the bistable.
When the supply is turned on, the voltage at the
colicctor of each transistor will begin to rise.
Due to the component tolerances, the voltage
at one collector will rise more quickly than that
at the other collector. To ensure that the voltage
rises more quickly at the collector of TR2, C2 has
been included.

As the voltage at TR3 collector rises, this rise
will be coupled by C2 to TR3 base, where it will
have the effect of reducing the voltage at TR3
collector. The effect of C2 is only slight, but is
enough to ensure correct circuit action.

The voltage at TR2 collector will therefore rise
quickly to almost the full supply potential, and
this will be coupled through RS to TR3 base,
causing the potential at TR3 collector to go to
almost zero. Thus each time the upit is switched
on, TR2 will be off {not conducting) and TR3

~will be fully on {conducting).

Base 1 of TR]1, and the base of TR2 are coupled
by R3. Therefore, when base 1 goes positive at
the end of the timing period, TRZ base will also
go positive. This will cause TR2 collector te go
more negative. Because the collectors, and bases
of TR2, and TR3 are cross coupled by R5 and R6,
a regenerative action will take place. The base
of TR3 will go more negative, causing TR3 col-
lector to go more positive, bringing us full circle
back to TR2 base which will go still more posi-
tive. This regenerative action will continue until
the transistors have changed states, with TR3
collector at nearly full supply potential, and TR2
collector at almost earth potential. In other
words TR2 is fully on and TR3 fully off.

It is seen from this that the bistable will have
only a small output voltage until it is triggered
by the short output pulse from TR1, whereupon
its output will rapidly swing to a high level, and
stay at this level.

AUDIO OSCILLATOR

The aundio oscillator is formed by TR4,
and TRS. These are both operated as common
emitter amplfiers, R9 being the collector load
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Fig. 3. The layout of the
components on the Vero-
board wired to the compo-
nents mounted in the case.
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Components....
Resistors
Lk s
R3 33k
R4 T0k) 'L}‘l“ll l(
R5 27k}
R6 27k AL
R7 10k
R8 100k<2) L
RS9 10kS)
All W carbon +10%
Capacitors
C1 1000;¢F elect. 10V
C2 0-01uF
C3 0-047.F

Semiconductors
TR1 T1543 unijunction
TR2, 3, 4 2N706 silicon npn (3 off)
TR5 2N4062 silicon pnp

Miscellaneous

VR1  100kQ carbon lin.

VR2  100k() preset lin.

St double-pole double throw toggle or
slide switch

LS1 25 ohm loudspeaker approx. 70mm
diameter

B1 9 volt PP3

Veroboard, 0-1in. matrix size 10 strips by

32 holes; speaker fret; connectors to suit B1;

plastic case size 110 x 72 x 30mm or larger;

\ knob. : /

resistor for TR4, and LS1 is the collector ioad
for TRS. The input, and the ontput of the circuit
are in phase, and C3 will therefore introduce
positive feedback, which will cause the circuit
to oscillate when a suitable biasing current is
present at TR4 base. =

However, the biasing resistor, R8, is connected
to the output of the bistable, and will normally
be at a very low potential, and will not introduce
a proper biasing current. At the end of the
timing period when the output of the bistable
changes to a higher potential, then the required
biasing current is introduced, and the circuit will
then oscillate, producing an audible tone from
LS1.

When the circuit is turned off, Sia shorts
across the terminals of Cl, ensuring that this is
fully dischdrged, and that the unit is imme-
diately ready for use again.

4

CONSTRUCTION

Most of the components are mounted on piece
of 0-1in. matrix Veroboard size 10 strips by 32
holes as shown in Fig. 3. All the components with
the exception of R5 are mounted vertically.

Begin construction by making the breaks along
the copper strips on the underside of the beard
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and then drill the two fixing holes for 6BA
clearance (No. 31 twist drill). Now position and
solder all the resistors-and capacitors in place
as detailed and then position and solder the
tramsistors in place using a heatshunt to avoid
thermal damage.

The prototype Egg Timer was housed in a
-commercially available plastic case, size 110X 72
X30mm (internal dimensions). Any case of
similar size is equally suitable but do not choose
one that is any smaller than employed on the
prototype otherwise it may be impossible to fit

--all the components mto it,

Should a metal case be used, steps must be
taken to insulate the Veroboard panel from this,
and it should be ensured that no other parts are
in electrical contact with it.

Make the necessary cut-outs and holes in the
case to suit the components and board fixings
and then secure the remaining components in
Pposition as indicated in Fig. 3.

A cut out about 50mm in diameter should be
made in the front of the case, .where the
loudspeaker is to fit, and a piece of speaker fret
glued to the inside of the case to cover the hole. -
The speaker is then glued to this.

As can be seen, the preset potentiometer VR2
is soldered directly to VRI. Either a horizontal
or a vertical mounting type can be used, but in
either case it should be orientated so that.it can
be easily adjusted when soldered in place. Now
wire up according to Fig. 3 and when completed
fix the board to the inside of the case as shown
in Fig. 4.

Fig. 4. The completed unit with lid removed.

No battery bracket is detailed as this was
found unnecessary; a picce of foam rubber below
and above the battery will hold it securely in
position when the lid is screwed on.

ADJUSTMENT AND CALIBRATION

The only adjustment required is that of VRI.
This should be set with the slider half_ way
around the track at the outset; VR2 is adjusted
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Photograph of the completed unit with battery
and board removed.

for minimum resistance (turned fully anti-clock-
wise ), and the unit is turned on.

If it is functioning cerrectly, after about two
minutes the alarm will sound. The exact time
taken should be monitored. If it takes less than
two minutes, the resistance of VR1 must be
increased, and if it takes more than two minutes,
the resistance of VR1 must be decreased. The

process should then be repeated umtil it takes
two minutes (plus or minus a few seconds) for
the alarm to sound, from when the timer is
turned on. )

It is then necessary to calibrate a scale aroand
the control knob of VR2. The two minute has
already been found, and now every half minute
point up to five minutes must be found, by trial,
and error. This is a lengthy business, but there
is infortunately no short cut to this. =

e
e B T S A P N e e

Ruminations

By Sensor

A Woman’s Work

I suppose that those people un-
acquainted with the electronics
industry tend, when thinking of
it, to give it a mascaline image—
serious looking men with slide
rules in their top pocket, scrib-
ling abstruse calculations and
speaking to each other in a near
incomgrehensible  jargon. But,
while men like these undoubtedly
exist, for they are the visionaries
and the innovators without whom
the industry would scon stagnate,
women dominate the scene to a
remarkable extent.

In some branches of the in-
dustry women make up 95 per
cent of the workforce and their
jobs range from assembly work
{of all degrees of complexity)
through planning, drawing office,
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laboratories and inspection and
testing right through to senior
management level.

Women, of course, also occupy
the secretarial and clerical posi-
tions. I knew two young women
who gave up secretarial jobs in
order to work on the bench, both
felt that bench work was much
more satisfying than their former
jobs and enabled them to employ
themselves creatively. Although
working conditions were not as
good, and the hours worked a
little longer than those they en-
joyed formerly, they had no re-
grets about their change of
occupation.

As You Like It

I once asked a woman who was
doing a minor repetition job, how
she could do the same thing day
after day without becoming bored
beyond endurance. She replied
that she enjoyed the work be-
cause it left her mind free to
think of other things! I have
since found this to be a useful
way of approaching one’s own

chores. We all have boring work
to do at times, and if we let our
hands work automatically we can
daydream, think or plan to our
hearts content; thus viewed, a
monotonous task can be a wel-
come respite from more demand-
ing cmployment.

Many of the jobs done by
women in the electronics and
electrical industries arc very de-
manding indeed and require a
high degree of skill. I am think-
ing, particularly, of some of the
soldering work such as soldering
the “hair” springs on to a micro-
ammeter—a steady hand and a
good eye together with a great
deal of patience, are essential; I
know—I've tried it myself.

Look around your home and
you will see the work of our
womenfolk—the electricity meter,
the light bulbs and elecirical fit-
tings, even the wire that connects
them together, the T.V., radio
and all the domestic appliances
were built or made almost en-
tirely by women. And when yon
reach for the telephone you are
touching a woman’s work again.
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SEMICONDUCTOR PRIMER

_ By A.P. STEPHENSON
11- IMPORTANT TRANSISTOR CURVES - }%
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Graphs showing the effect of base current
and collector voltage on the collector current.

Although collector current is very sensitive
to base current, it is hardly affected by collector
voltage, The graphs in Figs. 11.1 and 11.2
illustrate. v
Note

If base current is increased, the collector
current also increases by a much greater
amount. 5

3
1

w
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Fig. 11.1. Graph from which
hse may be determined.
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The ratio baseA current is called the BASE CURRENT 2
collector current

forward ewrrent gain hye. In Fig. 11.1. for ‘

example, hpi:=100. e AR -

Note

Unlike the base, the collector voltage is
unable to change the collector current by any
appreciable amount (except for very low voit-
ages).

As far as collector voltage is concerned, the ?
transxstor behaves almost as a constant cnrrent L 1 e

5 5 1] 1 2 3 1
device see Flg 11.2. COLLECTOR VOLTS

12m BC107, BC103, BC109 TRANSISTORS

These form a useful trio for general audio or audio output stages

Fig. 11.2. Typical collector
characteristics.

COLLECTOR CURRENT
T Ja A
s
==

video circuitry and have the advantage of BC108 is a general purpose “‘dogsbody”.
cheapness (about 10p each) and easy avail- BC109 is a low noise version, particularly
ability in almost any district. suitable as an input stage for low level signals.
They are silicon npn, planar epitaxial transis- For military use, they arrive disguised as:
tors encased in TG-18 form. RCI07 is a higher CV 0374882 CV 0375395 CV 0375627
voltage version, qmte suitable as a driver for (BC107) (BC108) (BC109)
BRIEF SPECIFICATION
B : I| : - L)
PARAMETER | Bcio7 ¢« BCios | BCio9 ; UNITS
— S ! — :
Vo e 30 ; 30 Vo
Power dissipation max at <25°C i 300 300 300 mW
T ! 175 175 175 Geic
hiplat Ic —= 104A, Vg — 5V) I g0 150 370 | typical
(at Ic 2mA, Vg = 5V) | 180 300 500
» e = <R e 2
hre (at Ic = 2mA. Vg = 5V) | 125 125 240 minimum
measurcd at 1kHz | 500 500 900 maximam
fr (@t Ic = 10mA, Ve = 5V) 300 300 300 MHz
3 VcEg saturation voltage whcn;—z = 20 £ 300 - 300 300 mY
NOISE at Ic = 2004A. R, — 2kQ =m0 10 4 dB
(max) at dkHz B = 200Hz % AR § ,

e yday Ele%mcs 1974 /% %}K A%’ %\Qv\



Interference

I want to fit a radio in my car.
How do I go about suppressing
the engine?

The main sources of inter-
ference are from the sparking
plugs, the generator brushes and
the coil. To overcome the loud
dlicking type of interference from
the plugs you must suppress the
leads from the distributor to the
plugs. Modern cars are usually fit-
ted with carbon leads that are
already suppressed and in those
cases you need not worry (in fact
you will degrade your engine’s
performance if you try to insert
suppressors). You can buy plug
suppressors which are in the
shape of plug caps; these screw
into the cables rumning from the
_distributor—all they consist of are
high value resistors that go in
series with the normal plug lead.

To cure coil imterference —
which again is a cdlicking noise—
connect a 0-1xF capacitor between
the coil’s connection to the contact
breaker and ground (the car’s
chassis). Noise from the generator
is a loud whine that rises and falls
in pitch & you rev the engine.
Again connect a 0-1xF capacitor
between the generator’s main ont-
put connection and ground—the
main connection of the generator
is usually the larger terminal. Do
not connect the capacitor between
the field coil terminal and ground.

Should interference still persist
tighten up the batferyconnections,
check the aerial is properly fitted
to the radio and make sure the
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aerial lead’s screening is well con-
nected to_the car’s chassis at the
aerial end. Worn cut-out contacts
can produce spurious interference
which is difficult to identify. The
0-1uF capacitors we mention can
be purchased from any auto
spares shop and usually have the
correct sized terminals to make
fitting easy-

Hum Loop

Someone told me it is good
practice to earth a hi fi system—
not only for safefy reasons but to
remove hum. My amplifier was
earthed but I had a bit of hum so
I earthed the record player only
to find the hum got worse. Is there
any logical reason for this?

It sounds as though by earthing
the record player you have intro-
duced what is called “an earth
loop”. This is very easy to'do and
is often a very bad source of hum,
Certainly your system should be
earthed, but the connection back
to the main earthing point (in
your case we suspect this was the
mains plug) should be by ome
route only. By connecting separate
earths (a) from the amplifier and
(b) from the turntable unit to
separate (?) mains plugs you form
an inductive loop (from the mains
earth through the chassis of your
amplifier, down the coaxial screen-
ing, through the chassis of your
turntable and back to mains
ground).

If you are unfortunate and have
a transformer or similar inductor
in the system carrying 50Hz mains
the earth loop will pick up cur-
rents by induction from the source
and this signal is superimposed on
your pick up signal giving rise to
the worsening hum. It is better to
earth the amplifier and make sure
that the screening .of your pick
up cable is grounded to the ampli-
fier’s chassis at one end and to the
turntable unit’s chassis at the
other. This way the whole system
is earthed but you do not imtro-
duce any loops.

Battery. Leakage

My electronic flash gun runms
off dry batteries and wunfor-
tunately these leaked and made
a mess inside. However 1
cleaned out the battery compart-
ment but it still won’t work,
Could the material from the bat.
teries have caused any problem

or is it more likely to be some-
thing else?

Almost certainly the material
from the battery is the cause of
the malfunction. You must check
the circuitry inside the gun and
remove all traces of the paste.
It can cause leakage across
capacitors, bridge gaps in printed
circuit boards and worse still will
actually dissolve the copper from
circuit boards, If you see green
deposits on the copper wiring of
the circuit you can bet that the
last has occurred and you may
have to do a bit of re-wiring.

If you do attempt to have a go
yourself be warned; very high
voltages at high currents are
present in electronic flash guns—
do not be deceived by the small
batteries! So, be careful if you
test it out when it is not in its
case; in particular do not touch
the terminals of the main cap-
acitor unless you have discharged
it first with an insulated handled
screwdriver!

Transistor Selection

Your instructional articles
always make the operation of a
fransistor seem very simple and
it seems that the only parameter
of importance is the he. Is this
true, and if so why are there so
many different types?

It is true that hsw is a very
important parameter but there
are other obvious ones that are
just as critical. There are also a
few less obvious ones. One has
to consider the reverse break-
down voltage across the base/
collector and base/emitter junc-
tions—V oo and Vew; also the
breakdown voltage between col-
lector and emitter (Ve.). There
is always a limit to the collector
current you can draw through
the device before it fuses in-
ternally (Temax).

A transistor canmot dissipate
unlimited power without over-
heating. Too high an operating
temperature. changes . the base
emitter forward voltage drop
and this effects the bhiasing con-
ditions. There is thus a compli-
cated link between power dissi-
pation and operating characteris-
tice—apart from the obvious effect
of excessive dissipation melting
connections inside the device and

ruining it

Maximum power dissipation
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mastered

... practical
... visual
-.exciting!

no previous knowledge
ne unnecessary theory
no “maths”’

BUILD, SEE AND LEARN

step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.
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: OSCILLOSCOPE AND UNDERSTAND
< CIRCUIT DIAGRAMS
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TRANSISTORS

and szamiconductors of many types from
simple diodes to 1Cs photo.zansitive davices,
threshold switches, etc. ate.

MINITRON DIGITAL INDICATORS

3015F Sevnnl segmant ﬁl;n:\genl compatible v.lrit::
d ioglc

9mm :him‘:tieu in 16 lead DIL. Now avallable In

8mA or 15mA segment ratings £1-

Suitable BCD decoder driver 7447 £1- 5.

30156 showing + or — &1 & dec_ pt. £1-20.

DALY ELECTROLYTIC CAPACITORS
In cans, pilastic sleeved
100bmF/25V 28p T000/50 &1p © 5000M00 £2-91
5000mF/25V 62p mooison Al

POLYESTER CAPACITORS TYPE C2180
Ridlag leads for P.C.B. mounting. Working rollage
oL
001 0015.0!22.0@ 0-047 ea. 3p
m 0-1, 0-15 ea,
0-22 $p; 0-33 Tp; 0- 4181: 0-6211p: 1-0 14p; 1-5 Hp;
2-224p.

SILYERED MICA CAPACITORS

Warking voltage 500V d.c.

Values in pFs—2-2 to &D In 32 xtar.-es. each §p.
1009, 1500 Tp; 1800 3p: 2200 16p; N 3600 12p;

4700, 5000 15p; 8300 20p; 8200, 10,000 25

On the Index page of Catalogue 7, between ' Aluminium Boxes"™
and “Zener Diodes'" are over 200 references to -contents
amounting in all to thousands of items, classified, described,
often priced and illustrated.-There are many technical diagrams
and data. At 25p, Catalogue 7 is excellent value by any standard.
With the 25p Refund Voucher it costs you virtually nothing when
you order £5-worth or more.

INCLUDING 25p REFUND VOUCHER ALLOW-
ABLE ON ORDERS £5 OR MORE NET VALUE

ELECTROLYTIC CAPACITORS RESISTORS
Axial Laad Code Waits Ohms -9 10-99 00 up
aF 3V 6-3V 10V 16V 25V 40V 63V 100V {see note below)

0-47 —_ = = = = — t{ip Ip (o] 1120 82-220K § Y 78

1-0 — — = = = f{ip = 8p [+ 13 4-7-470K 1-3 1-1 09 pett

22 — = —= — {1lgp — 8 9 < 112 47-10M 13 11 0-9 gett

47 —_ = - Hp — ip o Up [ a4 4-7-10M  1-5 1-2 0-97 nett

10 _ - = 8p Pp 8p Ip C 1 4-7-10M  3-2 2-3 1-52 nett

2 — - p — Sp 8o 8p 10p MO & 10-1M 4 3-3 2-3 nett

47 ip — 9% p 9% %o 10p 13p WW 1 02239 9 ) ]

100 *o 3p 8p 8p 9p 10p 12p 19p WwWwW 3 1=10K 7 7 []

220 ip 3p 9 10p 180 1fp 17p ZBp ww 7 1-10K 8 3 ]

470 Sp 10p tOp 11p 13p t7p 24p Codes: C—carbon film, high stability, low nolse.
1,000 1p $3p 13p 17p 20p 25p 41p — MO--metal oxlde, Electrosil TR5, ultra low noise.
2,720 15p 1lp 23b 26p 37p UHp — — WW—wlre wound, Pless
4,700 ﬁp 30p 39p Hp 5'9 —_——- = Values: All E12 except C1/3, C3/4, MO 1
10.000 “Ho - - - 10, 12, 15, 18, 22, 27, 33.39, 47, 5B, 68, 82 and their

decades.
E24; as E12 plus 11, 13. “ 20, 24, 30, 36, 43, 51, 82,
[s [S e’v,c 75, ¥ and thelr deca
Toleraneu Alls/e:cent MO 1/2 at2%. WW, at
DISCOUNTS Lty

Avallable on all Items excapt thaze shown with
NETT PRICES, fo%;, on ordera from £5 to £15. 15%,
on orders £15 and o

PACKING AND POSTAGE FREE
in UK, For mail orders £2 lise value and
under, thepa iz an additional handlnnl chafte of 10p.

GUARANTEE OF QUA

All ooodl nrn sold on the unders‘!aﬂdinn that they
speciiicationa angd

POTENTIOMETERS

Pnc? are in pence each for quantities ot the
'ohmic value and power rating. NOT mlxed
values. {Ignoré fractions of one penpy on total
valus of resistor order.)

100 price rates for units of 100 only.

ZENER DIODES full ranps E24 values: 400mwW:
2-7V to 36V, 1dp each; 1W: 6-8V to 82V, 21p each:
1-5W: 4-7V ta 75V, 48p each, Clip to Increaza 1-5W
rating to 3 watls (type 268F) 3p,

(| I: teed as relects, TRANSFORMERS —MAINS
ds' ot sub- dard merchandide is offered MT3 30V/2A plua 4 taps £3-70
RY. CARBON TRACK, Double wipera for 12 2'% MT104 S0V/2A Blos 4 tape an
ROTARY, . . A plus 4 ta) g
good contact and long working ffe V.A.T. Prices quoted do nol include  MTyar B0V/2A plus 4 taps £3-10
P.20e5INGLE linear 100 ohms to 4°7 megobms,  V.A.T., for which 10% must be added fo  1310513ViHA, CT £1-66

a_ 14p.
P.zo‘SIIIGLE log. 4-7 Kohms to 2-2 mepohmg.
ea

JP zo DUAL GANG linear 4-7 Kohms to 2-2 meg-
chms, aa.

JP.28 DUAL ‘GANG 10g. 47 Kohms to 2-2 meg-
ohms, ea.

JPR DUAL GANG Lngllnll!oq 10K, 2K, 47K,

ohm onl

DUAL ANG unﬁlog 10X only, 48p.
A 'DP maina awitch with enf of above 14p extra,
Dacades of 30, 22 and 47 only avallable in ranges

above,

SUDER POTENTIOMETERS

Lim;ar of log. 10K to 1 meg. In all popular values
ea. 30p.

Escutcheon plates, black. white or Ilohlm?, ca. 10p
Contral knobs blkiwhtjred/yetigrn/bluajdk. grey/
It grey, ea. &p,

total nelt vaiue of order. Prices subject to
alteration without nolice. S.A.E. with
wrltten enquirles please,

28TOS 4 12V, 2-0-2V £1-19

GIRO ACCOUNT No. 38/671/4002
All postal communications, mail orders
efc. fo Head Office at Egham address,
Dept EE4.

28, ST. JUDES ROAD, ENGLEFIELD GREEN EGHAM, SURREY TW20 OHB

Telephone Egham 3603; Telex 264475,

Shop hours: 8-5.30 daily, Sats. 9-1.0 p.m,

NORTHERN BRANCH: 630, Butnage Lane, Burnage Manchester M19 1NA

Telephone (061) 432 4945

Shop hours: 9% and 2-5.30 dally. Sats. 9-1.0 p.m.
U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O.

Box 27, Swarthmore PA 19081.
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{Pwt) has to be specified for a
certain temperature differential
between the device and its sur-
roundings and whether or not the
transistor is on a heat sink. Some
not so obvious parameters are
that the ht of a transistor varies
depending on the level of collec-
tor current: a high collector cur-
Tent causes noise generation in-
side the device (when amplified
it sounds like background ‘hiss)
and this is undesirable in the
front stages of hi fi amplifiers—
some transistors are specially
selected to have low noise.

The dicde capacities of reverse
biased junctions in the transis-
tor can influence high frequency
circuits and must be allowed for
in circuit calculations as must
any internal resistance the tran-
sistor might have.

Transistors are designed, manu-
factured -and selected to meet
permutations on all these para-
meters (plus a few more) so yon
can see why there is such a vast
number of different types—apart
‘from obvious differences like
silicon/germanium, or pnp/npn.

Wire Size

When winding coils {e.g. aerial
rods or suppression inductors) I
can see it is desirable to keep to
the right number of turms—this,
presumably, sets the inductance
—but is the wire thickness im-
portant because you usually
specify an s.w.g. number?

There are some instances where
wire thickness is not important
- but as a general rule we suggest

|

you ‘stick to recommendations.
The ceil might be carrying high
current (suppressors) and unless
the wire is heavy enough it might
overheat. In the case of aerial
rods, the length of the coil around
the rod might be an important
factor in setting the inductance
(as might be the spacing between
turns); changing the wire gauge
might affect these.

At high frequencies (short
waves) one should always use
thicker wire because the a.c. cur-
rents only flow along the outer
edges of the conductor (skin
effect) and to avoid excessive in-
ternal d.c. resistance (which re-
duces the efficiency or “Q” of a
tuned circuit) you need as large
an outer circumference as pos-
sible. . Sometimes -multistrand
(Litz) wire might be specified for
the same reason. When winding
bobbins for high value inductors
it may not be possible to get suffi-
cient turns on if you use a heavier
gauge.

Microphony

I have quite a good quality
amplifier with a microphone in-
put. If I connect a crystal micro-
phone to this input (which is
supposed to be matched for a
high impedance input) I get very
good repreduction but when I
kick the microphone cable I get
a ‘“clunking” noise in the loud-
speaker. This is not due to pick
up in the microphone as I have
done this with a very long
extension cable—it even happens
with no microphone connected to
the end! I am using coaxial cable

so I cannot see what can possibly
be causing the trouble which,
while not disastrous, is a bit of
a nuisance.

This effect is quite common—
particularly with high input im-
pedance amplifiers fed from a
predominately capacitive source
(such as a crystal microphone).
The cause is the capacitance be-
tween the central core and the
screening of the cable you are
using. When you kick the cable,
or bend it quickly, you can change
the spacing between the core and
the screen by a small amount (due
to the deformation of the insulat-
ing sleeve between them). This
change in spacing gives a rise to
a very small change in the cable’s
capacitance.

If there is any standing poten-
tial on the core a minute current
will flow into, or out of this local-
ised change -in capacity. This cur-
rent is amplified by your system
and gives rise to the “clunk™ yon
can hear. We say the cable is
microphonic. There are two solu-
tions. The first is to ensure that
the cable contzins twin conduc-
tors one of which is connected to
the onter screeuing at both ends.

A more expensive way—which
will give you better results with
a crystal microphone—is to make
a microphone pre-amplifier that
will reduce the output impedance
of the microphone. This should be
connected into the circuit as close
tc the microphone as possible—
you can then use much longer
cables without affecting the low
frequency response and use the
low impedance input of your main
amplifier.

{ WHAT HAVE YOU MISCONSTRUCTED

i - Y THIS TIME ?
MISCONSTRUCTER? E
LOOK, EVERYTHING
1 MAKE iS5
PERFECT!

[ 3
”‘! =

REALLY? [l THAT CASE,
I CAN'T "QUESTIGN THE

... EG& TIMER YOU MADE, )
CAN 17? ‘

TIMING OF TFHE...
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DOLUN TO ERRTHS

By GEORGE HYLTON

arr

frequency®

“Is there any simple way of teiling how impedance varies with

No, there isn’t. There seems
to be a lot of comfusion about
the meaning of “impedance”.
Some people seem to think that
impedance must imply a circuit
with capacitance or inductance
in it—it ain’t necessarily so.

A square is a rectangle but
all rectangles aren’t square, A
circuit which offers impedance
may contain capacitance or in-
ductance, but it could contain
just resistance, and nothing else.

IMPEDANCE

Impedance is a genreral term,
which includes resistance, induc-
tive reactance, capacitive re-
actance, or any combination of
these. Impedance, in a.c. circuits,
is like resistance in d.c. omes. It
describes the ability of a circuit
to impede the flow of current,
irrespective of what is doing the
impeding.

A 100 ohm resistor has an im-
pedance of 100 ohms. In this case,
the impedance doesn’t vary with
frequency. But a 1,F capacitor
has an impedance which de-
creases as the frequency in-
creases, while a 1 henry inductor
has an impedance which increases
with frequency. But place this
inductor and capacitor in series
and you find that the impedance
of the combination varies with
frequency in an unexpected way.

At low frequencies it’s high.
At high frequencies it’s high
But at about 160Hz it is very low.
Place the same two components
in parallel, and the combined
impedance is low at all frequen-
cies except near 160Hz, when it
becomes very high. Impedance
can be very puzzling.

REACTANCE

What some people mean by.

“impedance” is the special kind
which should be called reactance,
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that is, the impedance of a capaci-
tor or an inductor. These im-
pedances vary with frequency,
and although measured in ohms
are really rather special quanti-
ties. They have a sort of polarity;
if you think of inductive reac-
tance as positive then capacitive
reactance is negative. This ex-
plains the strange behaviour of
the series and parallel LC cir-
cuits.

SERIES AND PARALLEL

The starting point for this
understanding is a knowledge of
the net resistance of two resis-
tances in series and parallel:

Series combination R=
R1+R2

Parallel combination R=
" RI1RZ/(R1+R2)

The rules for two impedances Z1
and Z2 are the same:

Series combination=
Z1+72

Parallel combination=
Z1Z2/(Z1+72)

On the face of things, this
doesn’t seem to cast any light on

LC circuits and their resonant
frequencies. But that’s because
we havem’t put the signs in. If
Z1 is an inductive reactance,
and Z2 a capacitive reactance,
then to allow for the ‘“‘polarity”
if we put Z1 for inductive reac-
tance we must put —Z2 for
capacitive reactance.

Thus the series LC circuit has
an impedance of Z1—Z2, and it’s
obvious that if Z1 and Z2 each
have the same numbér of ohms,
as they must have at one special
frequency, then the combination
has an impedance of zero.

The parallel combination be-
comes a fraction with —Z1Z2 at
the top and Z1-—-Z2 at the bot-
tom, and if Z1—-Z2=0 the com-
bination is something divided by

zero. As any mathematician will
tell you, the result of dividing
any number by zero is an infi-
nitely large number. Hence the
very high impedance of the paral-
lel LC circuit at its resonant fre-
quency.

OPERATOR “j”

There’s just one snag. The
simple ‘“‘positive inductive, nega-
tive capacitive” approach gives
the parallel-resonant LC circuit
a negative impedance. Measure-
ment shows that this is not so.
At resonance, the impedance is
just a high resistance. So the
simple “positive-negative” ap-
proach isn’t the whole story. In
order to make the maths corre-
spond with reality, mathemati-
cians play a trick. They call the
inductive reactance jZ1 and the
capacitive reactance —jZ2.

The series LC circuit is now
jZ1—jZ2=3(Z1—2Z2) which is
zero, as before, when Z1=Z2,
since .jX0=0. The parallel LC
circuit becomes:

GZDX(—jZ2) = —Z1Z2
JZ1—322 )(Z1—-22)
and when Z1=72Z2, this becomes
—3*z122/0, which is infinity

times —j®. Now comes the clever
bit. Let —j*=1. So infinity times
—j® becomes infinity times 1, or
just plain infinity.

That embarrassing negative
sign has disappeared. The “§F* is
called an “operator”, which is a
mathematical name for some-
thing you invent to make it pos-
sible to get your sums right, and
which obligingly disappears from
the scene when you’ve finished.

==

Babes

“He constructed a device, fixed it
to the lock and opened the door
—I knew we shouldn’t have let
him subscribe to EVERYDAY ELEC-
TRONICS!”
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PLUGS

Pack 107 5 pin Din 5p
Pack 108 3 pin Din 20p
Pack 135 3 Jack 30p

Pack 130 §” Jack Stereo S0p
Pack 103 Loudspeaker Plug 20p
Pack 100 Phono Plug 10p
Pack 230 3 pin Sacket 15p
Pack 236 5 Pin Socket 35p
Pack 234 L/speaker Socket 35p
READY MADE LEADS

3 pin 20 3 pin Din T0p
3 pin to open end 55p
5°pin 10 5 pin Din (4]
5 pin to open end 70p
5 pin to 4 phono plugs £l

Al leads approx. 6ft. in [ength.
Speaker lead Din to spade
12¢e 50p

Extnns-ion Iead Din plug o
socket §2fc. 80p
R S ————

DIAMOND STYLI

BTA; 9TA; 9TAHC; GPSI: 5T4;
ST9; EV26; GC8 Al at 80p each.
Double Diamond £1-25.
Diamond shitable for Orbit

CASSETTE TAPES
Audio-Magnetics C60

3 3 -10 20
£1-08 l £1-90 I £3-20 I £6-30
Cassetce Caddy £1-20
Cassette Head Cleaner 35p

ZONAL ILFORD TAPE
5" Seandard 600fc 25p
547 Standard 9001t S0p
77 (Plain boxed) 1200ft §0p
77 (Westminster Boxed)

B

0012, £]-25
77 Reel of Leader Tape
{Blue or green) 15p
MICROPHONES
AKG DI09 £12-65
AKG D202E! £43:45
AKG DIF0C £18-70
AKG DISOE £20-02
AKG D224 £55-00
Sennheisser MD2IIN  £49-50
Sennheisser MD4IIN  £29-70
Sony ECMS0 £93-50

Audio RMS7F Radic Mike
£231

NM22; G80O; MID £2-25 eath. -0
g-IEAhDPHCLNES SPEAKERS

ennheisser HD414  £12:50 | £ My 350 kit B ohms €820
AKG K50 £6-50 | £ ;
Bayer DT48S £35-00 E.M.{. 450 Kit 8 ohms £4-50

RECORD CARE
Cecil Watts Dust Bug  £1-2¢
Parastatic Disc Preener 45p

Antistatic Fluid 20p
Dust Bug Spares
{Brush & Roller) 15p

Prices inc YAT and Post.

CARTRIDGES
Goldring GEDO £6-
Orbit NM22 £
Shure 75/6 £
Sonotone TAHC {Dia) £2:00
Sonatone 8T4A (Dia) £1-50
Ronnette 105 (Dia) £1-25

Prices correct when going to press but subject 1o change without notice

J. J. Francis (woop Green) Ltd.

MANWOOD HOUSE,

MATCHING GREEN,

HARLOW, ESSEX CMI7 ORS Tel: Matching 476

ELECTRONIC

IGNITION KIT

COMPRISES
Everything:—

Ready Drilled Case and Metalwork, Cables, Coil Connectors,
Silicon Grease, Printed Circuit Board, 5 year guaranteed com-
ponents and a full 8-page instruction leaflet.

WHEN COMPLETE THE UNIT CAN SE FITTED TO
YOUR CAR IN ONLY I5 MINUTES USING THE

STANDARD COIL AND
POINTS: TO GIVE YOU:—

Instant all weacher starting. Up to 20% fuel saving, Longer

battery life, Higher top speed, Faster acceleration. Spark plugs
fast about five time longer, Misfire due to contact breaker,
bounce electronically eliminaced, Purer exhaust emission
resulting in less air pollution, Contact breaker burn eliminated.
Suitable for all petrol engines up to & cylinders

KIT PRICE ONLY £11-62

Ready Built Car Unit £14- 88
Single coil C.B. Motor Cycle
Unit £17-60
Tavin coil C.B. Motor cycle
unic £33-24
Triple coil C.B. Motor cycle
unit £27-50

(prices in¢clude V.AT. and
post & packing)

When ordering state positive
or negative earth and 6 or
12 volt.

MOTOR CYCLE UNITS NOT AVAILABLE IN KiT FORM
ORDER NOW FROM

ICE ELECTRONIC SYSTEMS DEPT E.E.

114 PARK FARM ROAD
BIRMINGHAM 843 7QH
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CONTACT BREAKE&Za

F’
i VENTILATED
METAL |
CAsEs |

tdeal for Stabitised Power Supply
Units, A llghtweight case with per- o
foraled sides and top. The front panel
Is of heavy gauge ancdised ali. The
109, bottem, sides and back interlock,
seécured by 4 screws,
:'hlzifmnt liramg !;ﬂ cr'ever moulldlng -~
olding the panels allowing for 4
hidden fixings for a chassis If re- Helght Length Depth Code 1 oft
quifed (not supplled). Integrally 120mm 284mm 138mm 00/3009-00 £5-40
moulded front feet also form the 120mm 224mm  138mm 00/3009-10 £5-6f
mounting for the tlit support which Is  20mm 284mm  128mm 00/3009-20 &£7-07
standard with this matt blue painted Incl. feet tilt, VAT and P 4& P.

case. Less for quantity
{ CONTIL handles

) Me. 265

Anodised aluminium centre  bar.

Black plastic brackets with moulded-

In core. I5mm @ 975. 5 more slzas up

to 154mm,

(2) No, 281.1

Nylon 112mm. Load 50 Kg, @ 45p.
No. 277

All., ground, pollshed, anodised.
38mm 2949. 120mm @ £1-08.

) No.

Satin ali. 57-5mm @ S4p, 102mm &

£1-01, 145-5mm @ £1-17.

(5/6) No. 250

Black nylan Very comfortable. 75mm

g; 29p, t10mm, @ 41n, 155mm. @ 67p.
rices include VAT. Less for quan-

tity. P. & P. 20p any quantity. Write or

phone for new catalogue.

toft 5of
EH., with
handle

8 x4"x4" £1-93 £1-76
Long El

Mouided no handle $*x4"x3” £1-98 £1-93
In glass fibre Glant c!f,

polyester, are tpugh no handle 8" X 54" x5” £3-13 £3-03*
little cases adding very Also avallable less panels.

little to the cost of the Job. Less for quantities.

Gray or blue with protected Prices Include feet, P, & P. and VAT.
aluminum front panel {16 s.w.0.) If handle not avallable, price iess 9p,

[}

: . oy

' ' Brightlite neons,
NE O N'S/ litustrated are

/ bt

PC/A or C, PC/F,

PCID, PCIG or 1,
PP/A or B, Q & S, are
brighter and give an
averago of 25000 hrs. llfe.

10 100 The 0-5” dla. are red or white,
a. leads wolts oft off -3
" PC/Atol &% 110 or 160-280 t7ip 184p the 0-3757 are red, amber or

2 Pg[A tol 3g;' ::00 or :3% :gib :gn white; these have 3 ¢ap shapes and
ir ;p;ﬁ I 110 3: 160-260 19+: ﬂig all may be suppiled for 115, 240V. or
Q type none 110 or 1%%—_%23 gp gZp the PP neons in 110, 240 and 44GV.
S type none D o » &

P.&P.inc. any quantity, then add 10% YAT. pthiagior 308 ea ey

#in. ouantity each type 10 off, Send for details in new catalogue.

\MOD2/

il &
The design of these A ws. Hs.' ?'5'1 ;;;ﬂ:' # xvg H;,'- 1D:§" 15?‘5“
4r ak . - N B .
cases pamlts the In- p 90en Zo glie Flar N 45T 3T 13- SeTe
strument ta be bullt or ¢ 2.5~ 19”7 5.5: €4-22 O 45" 10" 13* £§-07
i i D 9" 3 65 £4-3%2 P 8 3" 13" £4¢7
serviced  within  their SSRGS an RD
external  panels. 48 F g~ 1p- g5 g5.5 R o7 07 137 £7-39
shapes. Low cost. Blue s;g"_' g: gg’; gg _?_ ;g: 91: :g: gg;
PVCISteel with white % yge gon §%r (5a7 U 137 10m 13+ £8.9%
P.V.C. coated aluminium J 18* 37 4-5* £537 V 187 3" 13 £7-39
panels K 18”7 7" 65 £7-33 W18" 71" 137 £85S
3 18" 10" 6-5” £8-9 X 18" 107 13"‘:13_';'10

i -85

Woodgraln: D@ £4-7%, EX G @ £5'52, H @
Prices include screws, rubber fzet, one of two chassis
according to size, and P.& P. and VAT.

Prices correct to 30th April 1974

WEST HYDE (D

WEST HYDE DEVELOPMENTS LTD.. RYEFIELD CRES., NORTHWOOD
HILLS, NORTHWOOD, MIDDX. HAG INN.
Tet: Northwood 24941 or 26732 Telex: 923231
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the slimmest,most

elegant hi-fi modules

ever made

Living wath hi-fi takes on new meanlng with Project 80 modules. They
can be assembled wirtually anywhere, creating opporiunities to install
systems hitherio only dreamed about and never before made practical,
Quality and rehability are everything you could wish for. Units are
mounted by 6BA bolts at rear passing through drilled hales. cases arein
biack with white ambelishment.

21" high > deep
Slider controls
New circuitry

Stereo 80 pre-amplifier
and conitrol unit

Each channel has inde-
pendent tone and volume
shder controls enablng
exceprionally good en-
vironmental matching to
be obtained. A virtual
earth input stage forms
part of the up-dated

Size — 260 % 50 x20mm (101 x2 x 2ins)

Project 80
FM tuner and stereo decoder

FM Tuner

Size — 85 x 50 x 20mm
Tuningrange—87.5t0 108 M Hz
Detector - 1.C. balanced
coincidence. 1

AFC — Switchable

circuitty which includes
generous overload mar-
gins. Clear InStructions
wiath template are
supplicd.

rar£11.9

+£3:19
VAT

Inputs — Mag. P.U. 3mV HlAAconected
Ceramic P, Radio, Tape

S/N ratio —60db

Fraquency range — 10Hz to 26KHz + 3d8
Powar requirements — 20 to 35 voits
QCutputs — 100mV | AB monitoring for tape
Controls ~ Press button for tape, radio and
P.U.Skiders for Volume. Bass and Treble.

One 26 transistor 1.C.

Twin dual varicap tuning
Distortion 0.2% at ¥ KHz for

30% modulation

4 pole ceramic filter in L.F. section
Sensitivity — 4 microvolts for
30dB quieting

OCutput — 300mV for 75 KH
deviatien

Decoder—

With gallium arsenide tuning
beacon and 19-transistor .C.
Size —47 x50 x 20mm

e £11.95 LT
Panr£7.45 VAT

Project 80active filter
unit

Size —108 » 50 > 20mm (43 X2 ¥ 2ins)
Voltage gain—minus 0-2dB

Fraquency response — 36Hz to 22KHz.
confrols minimum

Distortion — at 1 KHz —~0-03% using 30V
HF cut off (scratch) — 22KHz 10 5-5KHz.
12dB/act slope

L.F.cut off (rumble) — 28d8 at 20Hz.
9dB/oct. slope

" £6.95 "I

Z40 & Z7.60

power amplifiers

Z.40

Size —55 x 80 x 20mm
Input sensitivity— 100mV
Qutput—15W RMS
continuous 8 1 {35V).
Frequency response—
10Hz —100KHz £3dB
Signal to noise ratio —
B4cB

Distortion —less than
0-1%at110Winto8 0
Power requirements —
12-35voits

" £5 45 V¥

Z.60

Size—55 x 98 > 20mm
Input sensitivity —
100-250mv
QOutput-25WRMS S8 O
{45V).

Distortion —~ typically
Q-03%

Freguency response —
10Hzto moreihan
200KHz +1d8

S/N ratio—

better than 70dB8

“r£6.95 AT

VAT,
Sinclair power
supply

units

P2.8

The worlds most advanced unit inits
class. It 15 a stabilised unif. Re-
entrarit  gurrent  limmong  makes
damage from overload or even direct
shorting impossible. 2 pnnaiple
never befare incorporated th @
commercially available constructor
module. Normal working voilage
(adjustable} 45V. :
B.R.P.£7- 58+079pVAT
Without mains transfosmes

PZ.5 30V unstabiised

R.B.P.£4-98 +0-43p VAT

P2.6 35V stabihised

R.R.P.£7-.98 +0-79p V.AT.

Guarantee

# i within 3 months of purchzsing any product direct
from us. you are dissatisfied with it, your money will be
refunded on production of receipt of payment Many
Sinclair appointed Stockisis aisg oHer this guarantee.

Shoulgd any defect anse in normal use. we will service
it without charge For damage ansing from mis-use a
small charge (lypically £1-00) wiil be made

— | — ||

R.0. London Road. St lves, Huntingdon. FE17 4H.! Phone St ives {0480} 64311 Reg. N0.699483 England
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Please send post paid

To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4Hd

including V.AT.

for which i enclose CashfCheque faf £

Name e ———
Address . = e
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F.E.T. connectlons

With reference to your January
T4 Everypay ELECTRONICS Fetset
I must point out that I have just
spent two hours trying te sort out
why the diagram given for the
field effect transistor differs from
the .actual component I received.

As a beginner in this field per-
haps you may be able to help me
know the difference between the
three connections of any transis-
tor. | hope you can find tirne to
explain.

. J. Waterhouse,
Lancs.

‘Various transistors have dif-
ferent leadout configurations and
the only way to find these is to
consuit the published data. Some
transistors are made with more
than ome leadout configuration
and usually a suffix letter is added
to the number to denote the
different  construction. Three
different connections for the f.e.t.
are shown below.

(o]
d
9 o Oq
d g s

Malaysuan Praise

I have been a regular reader of
your fabulous magazine sincé I
started reading it in January '73.
I must say that it is both instruc-
tive and educational.

My enthusiasm in electronics
grew with the regular reading of
your magazine and I am sure
many of my fellow Malaysian
readers are finding your mag. just
as interesting. .

I have bailt some of your pro-
jects e.g. the General Purpose
Amplifier, Egg Timer, Waa Waa
unit etc, and they all worked
wonderfully. My compliments to
‘you and your staff!

Poon Chee Seng,
Malaysia

Reactance

I am a regular reader of EVERY-
paY ELECTRONICS. There has been
a slight error in the print of your
April issue.

it is in the article Demo Cir-
cuits by Mike Hughes. The equa-
tion for inductive reactance is
X1 =2=fL, and that of capacitive

reactarce is Xq= (Jbut instead

1
2=fC
you had the equation for capac-
tive reactance below inductive re-

What dayou know ?

CAPACITORS

- Calculate the total value of the following capaci-
tors wired in series:—0- 1uF, 0-02uF and 0:47uF.
. -Calculate the total value of the following capacitors
wirkd in parallel:—9-0014F, 0:054F and 0-00474F.

. You have a "'flat” fype capacitor with coloured
bands around it. The colours are brown, black,
orange, black, red, this is reading from the top

ANSWERS

{away from the leads) to bottom. State the value
of the capacitor, its tolerance and voltage.

. Is it necessary to always use an exact value
-electrolytic e.g. if 8uF is quoted couid a 10xF
_normaily be used and if so why?

Everyday Electronics,” May 1974

actance and that for inductive
reactance below capacitive re-
actance,

This, I think is a blt misleading
for beginners, as your magazine
is primarily intended for be-
ginners in electronics.

To conclude I would like to say
that it is one of the most interest-
ing informative magazines that 1
have come across. I appreciate
the wonderful service and know-
ledge we derive from it.

Y. Bayat,
London.

Somehow the two equations
have been transposed. The equa-
tions are correct but appear
under the wrong headings. We
are sorry about this.

Electronics Glub

I thought I would write and tell
you about our school electronics
club. I am in the third year at
Kirkcaldy High School.

In the senior school there is
an electronics club which meets
every Monday, Tuesday and
Thursday. The club supply us
with resistors, capacitors, solder,
soldering irons, p.c. board etc., for
our projects. We have to pay for
some components such as sémi-
conductors, transformers and IC’s
which the club has mot got in
stock.

We read your magazine and
enjoy building the projects you
print, so we hope you will keep
us supplied.

G. Wilson,
Fife.

We will certainly keep the
supply of constructional projects
flowing—there are four in this
8810,
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The largest selection

EX COMPUTER BOARDS
Packed

with
and resist ors—COMPOX B:T VALUE ﬂ 50,
3tor ONLY 550 + p & p 30p
APECEAY, OFE. As above PLUS Power Traz-
siptors ONLY 55p exch + p & p 18p
BTABILISED POWER MODULES
Complete with circult dlagrams,
90p eack - p & p 10P
PAXOLINE BOARDS 7! X §° approx.
4for 30p + p & D2
FIBRE-GLASS PRINTED

CIRCUIT BOARDS
16 x 4 approx. 2 for 5ip

etc.

De Luxe Groov-Kleen
Model 42 £1-84
Chrome -Finish Mode! 60 £1-50

Ref. 354 Record[Biylus Cleaning Kit 28;,
Ref. 43. Record Care Kit £2-35

Rei. 81. Cascetiec Head Cleancr §4p

Rei. 32. Tape editing Kit £1-54 = |
MoGel 9. Wire Stripper/Cutter 83p

BIB HI-FI ACCESSORIES

Ref. P.
Rel. 32A. Stylus Balance £1-38

Ret. J. Tape Head Cleaning Kit §1p
Ref. 34. Cassetic Case £1-27

1lef. §6. Hi-}'i Biereo Hints & Tips 32p

HI-F1 Cleaner 31p

DECON-DALO 33PC Marker
Etch reaistant printed circult merker pen
90p each 1
VEROBOARDS

Packs costaining spprox., 50sq. ine. varfomn
sizes, all -1 matric 55p

REPANCO CHOKES & COILS

CHS. 1-5mH 25p
COILS
DRX1 Crystal set §1p DRR? Dual range 45p

COIL FORMERS & CORES
NORMAN 1~ Cores & Formess 7p
J" Cores & Formers 8p

SWITCHES
prm-r Toggleresn SP/8T Toggle 18p

FUSES

13 and 20mm. 100md, 200mA. 250mA,
500mA, 1A, 154, 24

QUICK-BLOW €pes. ANTI-SURGE 5p ca.

EARPHONES

Crystal 2:5inm plug 33p
Crystal 8:5mm plur 33p
8 ohnis 2:3mm plug 22p
8 chms §-Bmm plug 22p

DYNAMIC MICROPHONES
B1223. 200 ohms plus onfoff switch and
2-Bmm and 35mm plugs 21:60

ANTEX SOLDERING IRONS
X265 25 watt £1-93

CCN 240. 13 watt £2-15

Model G. 18 watt £2-15

BE2. Soldcricg Kit £2-88

STANDS: BTI £1-21. 8T2 77p

SOLDER: 138WG Muiticore oz £2p
208WG Tor B2p. 1SSWO 221t 28p
208WG Tube 28p

ANTEX BITS and ELEMENTS

Bits No.

102 For model CN240 3/327 338p
104 For model CN240 37167 asp
1100 For model CONZ40 332~ 38p
1101 For model OCN240 3/8~ 38y
1102 Por modul OCN240 3¥ 38p
1020 For model G240 3{32* 38p
1021 For model G240 1j8~ 38p
1022 For model G240 §j16* 38p
50 For model X25 3/327 33p
52 ¥or model X5 18" 38p
52 For model X25 3{16~ 33p
ELEMENTS
ECN 240 £1-18 ECCN 240 £1-32
| EG 210 £1-18 EX 25 2118

ANTEX HEAT SINKS f0p

3-WAY STEREO HEAD-
PHONE JUNCTION BOX

V.A.T. Included in all prices. Please
add 10p P: & P. (LLK. only). Overseas

Hipl® £1-87 orders—please add extra for postage.
2-WAY CROSSOVER NEW COMPONENT PAK
NETWORK BARGAINS
K4007. 80 ohwos Imp. Tnsertionloss 3ABE1-RL | py oy

- No. Qty. Description Price
CAR STEREO SPEAKERS €1 250 Resistors mixed valoes approx
(Angled) £3-83 per pair. count by weight 0-85
C2 200 C .tb el:l values approx
count by weight 0-55
- C3 50 Precision TReslstors L o
BI PAK mixed values & 055
CATALOGUE AND LISTS 4 7 hm Resistors mirved prc!e—rregss
ca
Send S.A.E. and 10p. C5 5 Pleces assorted Ferrite Bods 435
o6 2 Tuning Gangz, MIV/LW YR 4§55
INSTRUMENT CASES Lerd 1 Pack Wire 50 metrea  assorted
colonre 0-65
C 8 10 Recd Switchea 9-55
C 2 3 Micro 8witches 055
<10 15 Assorted Pota & Pre-Sets 0-55
€Ll 5 Jack Sockets3 x 3-6m 2 x
{Bizck Viayl coversd) Standard Switch Type 0-55
No. Lensth Width H::gb: Price { C12 40 Paper Condensers preferted
BV S: x 6'}"’ 80p types mixed values 0-55
BV2 11 x & x 3. £1-20 €13 20 Elecirolytics Trans. types 055
Clé 1 Pack assorted Hapdware—
ALMINIUM BOXES Nuta/Bolts, Grommata stc.  0-55
X 14" & 4
a3 ¢ I 0F % I Blos ¢ min swe Switebe 065
gu 4-: x 24*  x 1§ 4lp | C16 20 Asworted Tagstrips & Panels  0-5§
Ad 5 x 47 x 1" 7
Bas 4+ ] 5 x !ig Cl17 10 Amsorted Control Kngbs 0-5§
gig g7 x- ;.,: = 1.' 34p | C18 & gohry ‘Wave Change Switches 0-55
T x X 2. BEprC19 3 ¢iayam 6—24V Operati G55
BAS &~ x 57 x 3 B4p [ C20 4 Bheets Copper L:ml::ﬁa
BaY G" x 'l x (ot 54p approx. 10 x 7~ 0-55

VISIT OUR COMPONENT SHOP
18 BALDOCK ST., WARE, Herts. (A10)
Qpen Mon.~Thury. 9.15-6 Dan. Sat. 9.15-5.39. Late Night Shoppicg untfl 7 Fri. Tel. 61593

Transigtors
Diodes - Trizes — Th

WORLD Scoop
JUMBO
SEMICONDUCTOR PACK

= Germ. sod Bilicon Rectifiers —
yristors — I.Cwand
Z¢ners ALL NEW AND CODED.
APPROX 100 PIECES
Oﬂering the amnzzur‘: .Anhs:u: bargain Pak
B
dahshectlnﬂery P.k.

Oniy £2 p. & p. 20p

EX-COMPUTER BOARDS

4E7.

0-08 each
100, 220, 470, 1K, 22K, 47K, 10K. 22K,
100K, 220K, 410K, IM. M, 47

PLUGS AND SOCKETS
e BY THE BOXFULLI!
P8 85 DIN 2 Pin (Speaker) 0-08 | 20 Boards packed with Scmiconductors and
P8 36 DIN 2 Pin = @10 | ober Electronic Components. Each board
PS 37 DIN G Pin 180° 010 35’“;_“{;.‘;2“’ e S S L)
PS 33 DIN 5 Pin 240° 0-10 EANTASTIC VAL
p8 39 Jack 2-5mm Switched  0-09 UE AT
PS 4o Jack $:8mm Bwitched 010 £2.20 per BOX p. & p. 52p
P8l Jack 3” Switched 017 — -
P8 47 Jack 3tereo Switched 028
P8 43 Pbono Single 0-08 SPECIAL PURCHASE
s 44 Phono Double 010 %HSDM. Bilicon Power Transistors NPN.
3 . amous manqfacturers out-of-spec devices
g: :: g:f Agnla; it 23 free from open and short. defects—every one
P84i  Co-Arial Flush o4 | A S ETI s LG
OUR SPECTIAL PRICE 8 Tar £1
INLINE SOCKETS ' :
PS 71 D.LXN. 2 Pin (Speakes) o13{ LOW COST CAPACITORS
F822 D.LN. 3 Fin 017 | -OLUF 400+, 8p. each
P23 D.LN.5 Pin 180° 017 | 500UF 50v. Elect. 105 each
PS 24 DIN. § Pin 240° 017 - -
P82 Jack 2-5mm Plastic 0-10
PR 26 Jack 3-5mm Plastic 012 Rzggsg\(sgggése!/
P8 27 Jack }* Plastlc o] P Srhaperi
P3 28 Jack }* Screened 0-28 = reco)
P29 Jack ;tcreo Plastic p-op [ 127 LE 2317 x 73" x 123", {50 records) 28 5
P3 30 Jack Btereo Screenad 032
?é g:igiﬁnd gi: CASSETTE CASES
2 f Holde 12, 10* x 33" x 5% Lock & Handle.
P3 33 Co-Axial 017 .50
PLUGS
PS5 1 DLN. 2 Pin (Speaker) (51 8-TRAC: ACSAEI;TRIDGE
PS 2 DIN.3Pin 012
P3 3 DIN. 4 Pin 015 | Holds 14. 137 x 57 x 6% Lock & Handle
|
.LN, 2 - £2.70
P8 8 D.LN.8Pin 015 | COLOURS: Red, Black and Tin—Please
F3 7 SIN.?PFin 0-1g5 | atate prelerence.
P8 8 Jack 2'5mum Bcrecned 010 — aeesgge
D e o o1 | REPANCO TRANSFORMERS
= o \ 240v. Yrimary, Secondaty voltazcs available
: ]I; i:: f. Plu.u.‘cd L gi: from selectad tappinzs dv. Tv, 8v, 10v, 14v.
1" Boreen 16v, 17+, 19+, 21v, 25%, 3iv, 23r, 40, 50
P83 13 Jack Btcreo Screened gz and 25¥-0-257.
F8 14 Fhono % Type Amps, Prics P&P
P8 15 Car Aerlal 015 | MT30/3 ] 2183 a0y
PB16 Co-Axisl 010 | MT50/1 1 £242 359
MT50/2 2 £330 a0p
CABLES - =.
CP 1 Siogle Lapped Screen 081 CARTRIDGES
rg ';: 'é:‘;fg;’;:: dsm"“ g::g ACOB GP91-18C. 200mV at I-Zcmsjsec £1-18
S, et L Ooa | ACOS GP3-1 280mV at lomfecc 2145
CP &5 FourCore Individually Screencd 0-30 | ACOS GPYG-1. 100mY al lemjmce  £285
CP 6 Microphana Fully Braided Cable §-10 | TTC J-2005. Cryztal/Hi Output o5p
CP 7 Three Core Mains Cable 0-07 | TTC J-20 10C Cry=talfHi Output Compatible
CP B Twin Oval Mains Cable 0-08 2 110
CP 9 Speaker Cable ¢-04 | TTC J-200 €S Bterec/HI Ontpat £1-80
CP 10 Low Loss Co-Axial 0-10 | TTC J-2105 Ceramis/Med. Output £1-84
SQ$ESTNIOMETER5 CARBON FILM RESISTORS
e u’l’héehzle tlhuge_::nlletlhr‘;?zxrglm Resistora,
and Lio : th watt available i 2 50 pi
:;.Ké )}ox, 23K, 47K, 100K] 220K, 370K, | asatrted into the oo et
e T F Rl S 14| B 30 Mixed 100 ohmy-620 ohma 40p
¥C2 Single D.F. Switch gz | B2 00 Mixed 1R ohms-52K obms  40p
%3 Tandem TLess Bwitch 044 | B3 50 Mixed 10K ohms—82K chma 40p
¥C4 IK Lin Less Bwitch 0-14 | B¢ 50 Mixed 200K ohms—1 Meg. ohms 403
VG5 100K Log anti-Log 0444 { THESE ARE UNBEATABLE PRICES—
- LESS THAKR 1p BACE INCL. VAT
HORIZONTAL CARBON .
EAREIS BI-PAK SUPERIORQUALITY

LOW - NOISE CASSETTES
€60, 32p C90, 4lp €120, 52p
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BI-PAK QUALITY GOMES TO AUDIO!

AL10/AL20/AL30 NOW WE GIVE YOU ‘
- 50w PEAK (25w R.M.S.) PLUS
AUDIO AMPLIFIER MODULES | 7ufouni pRoTEGTION) <
v e w0 | The NEW ALGO %
s e s | Hi-Fi Audio Amplifier
foem o7 st o nereode. | FOR ONLY £3.95

sterec amplifiers and cassette and cariridge
tape players in the car and at howme,

@ Max Heat Sink temp. 90°. @ Thermzl Feegback

[ Ewﬂeﬂ‘fy Respopse 20Hz t0 @ Latest Design Improvements
Pacameter Conditions Parformance 06-1% Distortion @ Load 3, 4, 8 or 16 obms

HARMOKIC DISTORTION Po — 3 WATTE {=1EHt 0-25% Distortion better than 1% at @ Signal to noise ratio 80dB

@ Overall size 63mm X 105mm X
LOAT IMPEDANCE — 8-180 @ Supply voltage 10-35 volts 13mm H

TNPUT IMPEDANCE 1-1EHz 100 k0

- = = Especially designed to a strict specification. Only the finest components
FREQUENCY RESPONSE & 34B Po-2 WATTS 50 Hz—23KHz have been used and the latest solid state circuitty incorporated in this
BENBITIVITY for RATED OfP Ve=20V. RI=8Q {-1EHz | 76mV. RMB powerful little amplifier which should satisfy the most critical A.E

- enthusiast.
DIMENSIONS —_ 37 x 24" x 17

The above table relates to the AL20, AL20 and AL30 4 STABI LI s ED POWE n

inodules. The following table outlines the differences

in their working conditions. MoDuLE SPMBO

APS0 in especinlly dagigned to powst 2 of the ALS0
— 1t : A e S e (e el e
E 4 i cously. L) embadles the components
”“‘1““?“‘ Bupply Voltage 25 S0 0 : and cirenlt techoniques incorporating complete short
Power output for 2% T.H.D. 3 wata 5 watts 10 watts P Lot O P Y

= = n. v i rmer vide outp Ql q

(BL = 8{1¢ = 1 KHa) RMS 3Min, RMB Min. BMS3 Min. Th smps at $5 t'ol:l Size: 63mm i lfﬁném‘: b0 e i
- - £s¢ tinita ¢énable you to bulld Andio Systems of the .13
AUDIO AMPLIFIER PRE-AMPLIFIERS quality st » bitberto unobtainahic priez. Alto ldeal for many

MODULES PA 12, (Dec with ALL0 & AL20) 34-35 other applications lncl:ﬂlng‘— {peo Bystems, Public A
AL10. 3watta RMS €219 | PA 100 (Usewith AL30 & ALG0) 51315 L M T s iisble1y PRICE £3-25
AL 20. "5 watia RMA £2-69
10 watta EMB £3-01 - TRANSFORMER BMTB0 £2:15p. & p. 28p
—

POWER SUPPLIES TRANSFORMERS

FSln Qe with ALIO mg)m)np R AR, SR A T STEREO PRE-AMPLIFIER TYPE PA100

T638 (Usc with AL20) £1-88 P & P 15p Built to & specification and NOT g price, and yet still the greatest value on the market,

FRONT PANELS 3P 12 with Enobe BMT80 (Use with AL30 & ALS0) £2-16 the PA100 atereo pre-amplifier has besn conceived from the latest circult techniques.
2110 P& P2%p Deslgned for nse with the ALS0 ponumpm,.-ny.um thisguallly made unitincorporates

no less than eight silicon planar transistors, two of these are apecially selected low noise

PA 12. PRE-AMPLIFIER SPECIFICATION %&dm%hmm inl’md rumble and ecratch Alters are features of the PA100,

The PA 12 p ificr has been designed to maich into | Frequency résponsé— which also bas a STERLOIMONO switch, volume, balance and continucusly
most budget atereo systems. It is compaiible with the 5 20H3 -~ BOX Hi (—3dE) bass and treble controls.
AL 30, AL 20 sud AL 30 avdlo power amplifiers and it e w““;_lm at 60H1 SPROTFICATICN
ean be supplled from their associated power suppliea. 20Hz — ZOKOHS + 1dB
‘There are two sterec inputs, one has heen designed for une 1448 better than
with ®Ceramie cariridges while the auxiliary input will 1. Impedance Inputs: 1. T'WOH“G 3 ;5";‘ ?ﬁ]’;‘gosxmén
suit most tMagnsetic cartridges. Full details are given iz tiviby 300mY 8 Mn:d)gnetilcurev_ 1-5 mV into 50K 3
the specification table. The four controls are, from left 1o | 47 B"“‘z i ;:hm Allinput voltages are for An output of 350mYV. Tape and P.U. Ioputs
right: Volume and onfoff swiich, balance, bass and treble. 20 K obms equalised }o RIAA curve within & m?h ;m? eoonuz t0 20K Hsz.
2mm X S4mm 85mm. Seusitivit Bass Contro! + 1 at 20Hz
i Z SN TN Treble Cantrol I 154B at 20 KEx
: < 4 ; Pilters: Rumble (High Paac)
Look for our Bcratch (Eow Pass)
SEMICONDUCTOR ADVERTISEMENTS in i FrTbindiyio
Practical Wireless OPRlY ous S "";’8"-! 2"”‘;‘
Wireless World ONLY £13-15
Radio Constructor . SPECIAL COMPLETE KIT COMPRISING 2 ALS0's, 1

SPMS80, 1 BMTS0 & 1 PA100 ONLY £25-30 FREE p. & p.
ALL PRICES INCLUDE V.A.T.

The STEREO 20 |

e 0 Rl fer Bimomnt e read yumpirediandtait e g 3 5/ i rar 2 and despalch ceparlment
an & one-plecc chamis meamring 20 oo X 14 0 % 65 e Y . csiey Please send sl orders direct to vwar 2house Jol pé

Thiz compart onit comey eomplele with onfoff switch F: y

volame control, balance, bass and treble controls, = | b

Trapsformer, Powar supply and Fower amps. Ny

Attractivaly pricted front pane! and mstch- y

Ing control knobs. The 'Sterec 20" has been - i -

dealgned to it into mosi turniable plinths T . .

without interfering with the mechanism or, i

alternatively, into a2 separate cabinet. B

%p“lf' mexl'iw pux I.nwt 1 (cu-) :
e Freq. =

Input 2 {Aux.) 4mV Into sux. umc O - S

Lt T T P.O. BOX6, WARE- HERT

60Hz typically 0-25% st 1 watt £1 4 45 Postage and packing add 11p. Overseas add exlra for airmail.
Treble con. 4 14dB at 1ikHz. Minimum order 55p. Cash wilh order please.

Guaranteed Satisfaction ar Maoney Back
" Everdday Electronics, May 1974 291
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DOUBLE-SIDED WALL GHART

"How to build and use the
P.E. Sound Bender’ :

Centred around a simple constructed “audio modulator”
unit, the P.E. Sound Bender is not just a single sound effects
unit, but your key to a host of exciting with-it sounds.

Just feed a music or speech signal to one input and a
control signal to the other and you can have a tremolo, a
frequency doubler, a ring modulator, or a voice-operated
fader.

Also inthe MAY ISSUE. ..

FIRST STEPS IN CIRCU!T DESIGN -2

The second article in this new series for beginners deals with the
“parameter jungle”, input impedance and voitage gain equations.
PLUS

An Improved BATTERY CHARGER

This “'fail-safe” design includes short-circuit, reverse-polarity, and overcharge
protection — without adding drastically-to the costs.

ELECTRONIC FLASH METER

Remove the chance element from flash photography with an accurate and
simple-to-operate instrument which will cope with all normal and many
abnormal exposure conditions for both black-and-white and colour photography.

PRACTICAL

" f !

ELECTRONICS

MAY ISSUE ON SALE MID APRIL* 25p

* subject to the cument national industrial situation at the time of going to press

0000000000000 000000000000000000000000
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The jtems below are lrom the March Sup-
plement to our 1374 Catalcgus. You can
receive this Catalogue and the next 12
~upplements by sending &p.

Sieres Radiodraue Cabinel, Lo, Laow bt Masis oo
Foak vescemal with Widing frout and tapen-:
<= Hpeaker spaces cach end. Size approx

2% x 15 x 15”. Prohably coxt over £20 t
€. Uur Pricc 2810 each. We can arrange
lelivery within 200 miles if ¥ou can onder 10 or
raure.

Bosh Record Player. Buxh Ref. No. SRP g4
Separste hasa and treble controls Lelp give thi~
uouyeally good soumt gdality, A muitable amplifier
~pcaker unit converts Ihis to foll sierco. Cabine
<ize 7§ x 163" x 187 deep. Finished In charcont
2rey leather cloth. Fully transistorisad with 87 -

3" speaker. Controls bass, onjoff, treble am!
volume. Socket stereo, Alakern recommende!
price £23-93. Our Price £17-72. A saving of aver
£3. Post and insgrance £2,

Erres Table Badlo. Dutch nade. Three wavebam!-
«L.AL & 3.) Nice slze {16} x 8}~ x 57) wooden
svabinet with high glose ficish. £ % 4~ speaker
2ives better than average tone—tbese radiog ar
very well luyde from good guality componeats
wid should not be confuwed with Uong Kome
niakes, They recently retailel st £i8 each and
were well worth it. The ones we have are brand
new and working but have falled final inkpection
hecause either they will work only on mains of
-mly on hatterles. Tt Ix unlikely that the foult -
-efy uuch however aml we are amanging for »
cirenit dlagran. Price £8-64 plus £1 poxt ana
nsrance.

Elettrle Welder. Bic transtorvier n wmctal eax
with carrying handle anil eontrot switeh, ontpyt
‘hrough  very heavy duty  termfials, Qatput
olts 1-9-425 volts max. 117 amps—normal
1aify iNput socket for opticnal foot switch.
£19-60 pius £2 carriage up lo 200 wiics. A farther
£l for each 100 tiife cxtra,

24¢ 3 amp Mains Transformer. Upright nioonting
with fixing.clamps. atandanl primary 24072007
1453/160—£3-50 plus 30p post and service,

Mams Transformer. (6:3v—0-6-5v at 500 mA ami
te ai 1 amp). Normai tapped pritnary. Tpright
wmeanting with fAxing lugs. £1-00.

Mains Transformer, (18v-375-30v=41v at 2 awy
-r this would function at 18v—0-18v). Primar.
apped 110, 115, 127, 200, 220 and 240w selected
*¥ labelled plug. Irrimary scroch and multl-
apped. Lipright mountiog with Nxing lugs £2.95

Midget Two Gangy. Tuning condenser 35 fitted t..
vany Japahese and Houg Kong radios—probabl.
‘#0pf cach mection with 3™ upindle with terminai-
=t trimmerc. Price 38p. With trimmers 50p

Ferrite Rods for acriaiw, et¢. The following type-
uc ia rtock Dla 17, 47 louy 15p. 5° long 13p
Dia. 5167, 5% loug 20p, 67 long 28p, 8” long 30p
Thia. 3/8%. 47 long 20p, 57 long 25p. 6" long 30p
~" long 40p: Dia. {”, 8” Jong §5p: Ferrite Slal.
¥ lomg % 3 % 1/8th"-20p.

Photo Fesistor. Mallanl type. Thix drovs i1-
realstanee frour approx. 250Kohme in dark 1o
4ly approx. 200 ohms in bright light but it i-
nly guite snall, in fach lean than !* aquare wit!.

‘ads coming out of corners on ane side. Price 28p

0-8 Ammeter. 2 saiarv, full vision face for fusl
sunting—moving  fron. kdeal  for  charger
vap each.

MAINS TRANSISTOR POWER
PACK

tresigued Lo operate transistor scts and amplitter-
‘Jdjuatable outont 8v., 9v_. 22 volta for up t.-
A0mA (elass R worklng). Takes the place of a:
«f the followlng Latterics: PPJ, I'P3, PP+, PP,
IP7, PPP and others. Kit comorises: main-
transformer rectifier, smoothing and load resiator.
—ondensers and fnstructions. kesl snlp at only
£1-10, pius 20p postage.

TERMS:— Add |10% VAT,
Send postage where quoted—other jtems

post free il order for these items %
£6.00, otherwise add 20p.

J.BULL(ELECTRICAL)LTD.

(Dept.EE) 7 Park Street,
Croydon CRO 1YD. Callers to:
102/103 Tamworth Rd. Croydon
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Multimeter AC-OC Type U-437
16kRJV 2-5%, precision
A—d.c. 0:1-1A—5 ranges
V—d.c./ae. 25 o l.sOOV—
6 ranges.

Chms—I100 to IMp—4
ranges.
-Fréquency: 45-40kHz
—2 ranges.
TAUT SUSPENSIONS
MOVEMENT
Cempletc with steel

<asc.
£ 3 ONLY £4.95inc. VAT
ind postage.
SPECS. MULTIMETER
U4324, Sensitivity 20,000 OPY
d.c. Usually high current ranges
amps _ a.e.f/de. Voltages
AC3 o 9300V d.c. 0-6 to 1200YV.
Resistanee 500 ahmy—20-200-
2,000kp. Transmission level
—10 to. +12dB. This high
Quality instrument has disde
protection. Complere with
test leads, batearies, etc.
Price only £8 ind. VAT and
postage.
ENAMELLED COPPER WIRE
S-W.G. i6, 18, 20, 22, 24, 26, 20z reels, 24p.
28, 39, 32, 34, 36, 38, 40, Zoz recls, 36p.
Postage 1-5, 10p, 6 plus, 15p.
ANTEX SOLDERING TRON BITS
Chrome type for |5 ware models.
%in, 7sin, &in. Al 26p each. Postage 5p
MAINS TRANSFORMER
Eagle MT$, 606, 100M/A, 95p plus 6p P. & P,
MTI2, 12-0-12, 50M/A , 95p plus10p. P & P.
Eagla Type MT280 608, A All £§-43
MTIS) 12-0-12, 150M/A | plus 12p
MTI00 14—&24,‘=O‘OOM/A P. & P.

R/S i3V 0-5 amp C.T.
16-3¥ 0-3 amp C.T. plus 12p P. & P.
Charger Types 9V, 17V.
1"Amp £1-20 P.&P. 120
Z Amp £1:65 P.&P. 12p
4 Amp £1.95 P. & P. 20p
& Amp £2-62 P. & P. 35
IPOTE[_N'II'IOMETEI(\S K
og or [in less switch (and 1ka lin) 1-5 12p
§-10 11p each. |l plus I0p each.
sk S0k 500k

1okg 100k g Imp

25kg  250kQ 2mg

tog or lin with switch -5 24p. 6-10 23p. 11
plus 20p,

dual Tess switch -5 39p. 5-10 37p. 10 plus
35p. Any mix fer Quantity Pricas, P. & P. 7p.
QUALITY MONO SLIDER POTS FROM
JAPAN

RRS |0kg. RR& [00kG. RRT 500kQ.
Track Lengch: 30mm. Fixing Cenetre: 56mm,
3Mp each. P. & P._ 5p.

HS16 Heavy gauge tapered copper jaw heat
sink elip on o the leads of heat sensitive
components (o snsore that they are nor
damaged when soldering or de-saldering. 50p
each. P. & P, 5p.

MENI LOUDSPEAKERS

24in 8g 50p. 50 P. & P.

TP26G. 70mm 80 ohm replacement transistor
radio loudspeaker. 70p. P. & P. 5p
TURNTABLE SERVICES

Eleads;.sg;s

arrar Mk. | & Il. Type M? £1-10
S.M.E. 2 Shell 15 £2-77
Thorens TP50 for TDI50 £3-30
Thorens TP60 far TD160 £3-30
Geldring PH? for GLBS £3:80
Head Slides

Pestage 5p per icem
Garrard Ci for SL75, ete. 50p
Garrard C2 for SP25 Mk [lI, SL95, etx. 50p

B.S.R. for MP60, 310, 510, 10 50p
Jockay Wheaais

Garrard SP25 Type, ete. 55p
MceDonald MPSO, etc. 50p

Styli Diamonds for Sanctene

STAIHC LP/78 65p STAIHC LPjLP 95p
NSW2I0 210 pieces, assorted nuts, screws aod
washers. 55p. P. & P. 5p.

TRANSIST

ORS
BCIO7, 108, i0% all 9p cach. Any six 50p
p. :

P.& P. 4

EAGLE LT700 TRANSFORMER
40p P, & P, Sp.

NEW MULLARD DATA BOOK 1973714
30p. P, %P 5p.

FOR SPEEDY DELIVERY OfF THESE

MINT CONDITION COMPONENTS

PLEASE SEND C.W.O. to ZIGGY'S 2001
ELECTRONICS €O. LTD., DEPT. EE,
34 MABELEY STREET, LONDON, E.9.
All. prices include VAT, please add postge
whero indicaced.

SINCLAIR CALCULATORS

Cambridge Kit £23-83 (£2:80)

Cambridge Assembled £25-95 {£3-00) R
Executive Memory £38-95 (£4-

MNew Sinclalr Scientific £43-35 (£4-80)

FERRANTI ZN414

IC rmadio chip with data £ -20 (23p).-Also available
kit of other parts to complete a radic £2-397(40p).
Send sae jor free leafiet.

SINCLAIR PROJECT 86

p)
Decoder £8-45 (85p) Trans for PZB £2-95 (50p)
Tuner £9-35 (£1-20) Sterec 30 £9-35 (£1-20)
Send sae for free leaflet on new gquadraphonle
adapter for use with Project 80 £9:33% (£1:20)

SINCLAIR
SUPERIC12
6W rms power
with 44 page
booklet and
printed circuit
£2-10 (43p)

SWANLEY IC TOMORROW

The world’s most powerlul IC amplifier. SImilar
fo the iC12 but rated at 10W rms power. Supplied
with data but no printed circuit £2:80 (47p).
202; discount on 10 < quantitles.

DELUXE KIT FOR THE IC12

Includes all parts for the printed clrcult and
volume, bass and treble controls needed to
camplete the mono verslon £3-55 (26p). Stereo
mode! with balance control £3-5¢ (46p).

112 POWER KIT

Suppliez 28V 0-5 Amps £2-47 (50p)

LOUDSPEAKERS FOR THE IC12
3”8 ohm £1-10 (27p). 5" x 8~ 8 ohm £5-55 (37p).

PREAMP KITS FOR THE IC12

Type 1 for magnetic pickups, mics and tuners.
Mone model £1-30 (24p). Stereo model £2-30 (34p)
Type 2 for ceramlc or erystal pickups.

Monc 60p (17p). Steren £1-20 (23p).

SEND SAE FOR FREE LEAFLET ON KITS

BATTERY
ELIMINATOR
BARGAIN

The most versatile
hattery ellminator ever
affered. Switehed cutput
of 3, 44, 6, 74, 9 and 12V
at 500 mA £3-95 (T0p)

Other ellminators stocked:
S0mA:—8Y £1-50 (30p). 9V £1-50 (30p). TV
cassetfe type £2-23 (30p). Doublo 6 + 6V £2-54
(35p). 9 + 9V £2-58 (35p).

500mA;—Higher current deluxe models. 6, 74
or 9V (state which) £2-85 (50p).

S.DECS AND T-DEGCS
5-DEC £1-58 (3ip)
T-DEC £3:63 (47p)
u4-DEC A £3-99 (51p)
«4-DEC B £6-39 (81p)

IC carfiers:— -
16 dil:—plain 81p (15P). Wilh socket £1-77 (25p).
10 TOS5:—plaln T8p (15p). With saocket £1-62 (24p).
Expariment guides:—A £1-50(28p), B £1-77 {29p).
C 9p (15p), D £2-40 (350). £ £4-20 (S3p).

ZIPPY CABINETS

Attractive plastic [nstrument cases In 4 slzes.
80 x 50 x 30mm 6dp (25p). 145 2 65 x 40mm 87D (30p).
155 x 90 x Hmm £1-20 (35p). 210 2 125 x f0mm

£1-80 (45p)

ECONOMICAL QUADRAPHONICS

£8-95 (£1-30)
Complete self contained matrix guadraphonic
synihesizer In attractive cablnet. Just feed output
of ordinary slereo hi-fi into it and hook up to 4
speakers to obtaln the latest exparlence in sound
Sand sae for frea leaflsi.

SWANLEY ELECTRONICS

PO BOX 68, SWANLEY,
KENT BRS 8TQ.

Please add the sum shown in brackets affer the
price to cover the cost of post and VAT. Officlal
credit orders from sg¢hoonls etc. welcoms.

No VAT charged on overseas orders.
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Everyday Electronics Classified Advertisements

RATES: 9p per word (minimum 12 words). Box No. 20p. extra. Seml-display—£6-00 per single column ingh. Advertisements mustbe prepaid

and addressed to Classified Advertisement Department,
Farringdon Street, London EC4A 4AD.

“"EVERYDAY ELECTRONICS,” I.P.C. Magazines Ltd,, Fleetway House;

EDUCATIONAL

CITY & GUILDS EXAMINATIONS.
Make sure you succeed with an ICS
home study course for C& G Electrical
Installabons, Telecommunications,
Technicians and Radio Amateurs. Free
details from:-Internatbonal Corres-
pondence Schools, Dept. T351F, Inter-
text House, Lonndon SW8 407J.

COLOUR TV SERVICING. Make the
most of the current boom. Learn the
technique of servicing Colour & Mono
sets through new home study
courses, approved by leading manufac-
turers, Also radio and audio courses.
Free details from:—International Cor-
respondence Schools, Dept, 7311'-‘2,
Intertext House London SW8 4UJ.
TECHNICAL TRAINING. Get the quali-
fications you need to succeed. Home
study courses in Electronics and
Electrical Engineering, Maintenance,
Radio, TV, Audio, Computer Engineer-
ing & ngrammmg Also self build
radio kits. Free details from:— Inter-
national Correspondence Schools,
Da}ot. 7311-‘3, Intertext House, London

ECE[VERS and COMPOR PONENT

COMPONENTS GALORE Pack of 500
mixed components manufacturers sur-
plus plus once used. Pack Includes
Resistors, carbon and W.W., capaci-
tors various, transistors, d.lodes, irim-
mers, potem:lometers etc. Send £1+ 1
B. an: l\? c.w.0. to CALEDONIAN CO
ONENTS, Strathore Road, Thornton,

DESOLDERING BRAID direct from
manufacturers. Removes components
from printed panels in seconds, Non-
corrosive. Hang-up cards containing
5 feet. 40p V.A.T. paid. Postage 5p any
% antity. Ashleys, 891 Vale Road, Ash
ale, Surrey.
RADIO & TELEVISION AERIAL BOOS-
TERS £2-95p, flve television valves 45p.
bargain transistor packs, bargaim
£1 resistor and capdditor packs. UHF-
VHF televisions -50, carr. £1-50p
S.AE. for 3 leaflets. ELECTRONIC
MAIL ORDER (BURY) LTD., Bridge
Street, Ramshottom, Bury, Lancs.

STYLIL Finest quality for most Crystal
and Magnetic Cartridges: Double-
Diamond, Dlamond/Sap , Double
Sapphire, Sapphire, at lowest prices.
Quick Servlce FBEE LIST sent for
S.A.E. ELSTEAD ELECTRONICS
(EE) LONGLEY LANE, GATLEY,
CHEADLE, CHESHIRE SK3 4EE.

12 VOLT
FLUORESGENT LIGHTS

(As illustrated by Thorn A.E.L.

Beat power cuts, be mdependent. ldeai jor
Caravans, Tent, Emergency Lighting, etc.
Works anywhere where 2V is available.
Guaranteed for zix months, READY TO.
USE at:i—

2 post  ine.
12 ins 8watt  £4 [T Var
SALOP ELECTRONICS Callers
23 Wyle Cop weicome
Shrewsbury, for lists or
Shropshire. Enquiries Large S.A.E.

Tel. Shrewsbury 53206

WIRE

H.C. Copper, P.V.C. Insulated 24
AW.G. (-2 m.m.2) in P.V.C. Colours
Black, Yellow, Blue or White. Reels
gozs £0-95; 1ib £1-80; 2lbs £3-50; 4lbs
£6-78 including VAT and postage
farger Reels avallable C.W.0O.

H. A. WAINWRIGHT & €O, LTD,,
9A Farncombe Street, Farncombe,
Godalming, Surrey.

Tel: Godalming 2354S.

TUNEBRIDGE WELLS, components

from Teleservice, 108 Camden Reoad,

'g;xarsgridge Wells, Kent. Telephone
i,

7LB ASSORTED COMPONENTS £1-65 c.pr
2LB ASSORTED COMPUTER PANELS

£1-55 ¢.p.
ASS. M,C. METERS 273" £1- 15(259)
smcon DIODES 650V 11 A, 35p {5p]
COMPUTER PANELS 5-BCI0S, Dlode.s 4-55p
{10p). LARGE PANELS, average 40 transistors,
loads ot hi-stabs, etc. 85p (25p).
COPPE CLAD PAX. PANELS 54" x 5¢”

4-45p ¢

VALUPAKS—!rom 25 to 75p. Send 100 for lists

of these and panels etc. Refund on purchase.
J.W.B. RADIO

2 Barnflald Crescent, Sale, Cheshlre M33 1NL

Postage in brackets Mail order only

SPECIAL PACK of components 25
resistors, 10 diodes, 20 capacitors, aill
tested and guaranteed. Also contains
20 transistors, untested manufacturers
rejects. Send 50p to Felectronics,
The Grassing, Carlisle.

SERVICE SHEETS

HEAT‘
ZiTin8

This Soldering Gom iz 3 MUST
for D.LY. Mcn. Motorlsts,
Mechanics, etc. A rugged,
strong constrnction that will
laxt s Yfetime. Now Fou cal
do ali thos* repairs that
would nommally cost you £
at any electrical ahop. Yoltage 240 AC, BOcjz. LIMITED
QUANTETY AVAILABLE. Bimilar product sells at
3450 C.W.0. Immediate’ despatech. Refond. If not

V.G.S. INTERNATIONAL fSGEID)
Pickworth. Sieaford, Lincolnshire.

SERVICE BSHEETS for Televisions,
Radios, Tramsistors, Record Players,
Tape Recorders, etc., from 5p with
free Fault-Finding Guide. Over 10,000
models available. S.A.E. enqguiries.
Catalogue 20p and S.A.E. Hamilton
Radic, 47 Bohemia Road, St. Leonards,
Sussex. Telephone Hastmgs 423066,

MISCELLANEOCUS

BATTERY ELIMINATOR KITS. Our
well-known Mini Mains Pack Kits now
complete with drilled insulated base
32 x 55mm. Fits into space of most
large transistor batteries. Easy wiring
instructions. Safe, silent mains trans.
former, silicon rects, smoothing capa-
citor, afl top grade. For any ONE of
these voltages (state V\hlch) 3V,
300mA max.; GV 18 9V, 120mA;

1RV, 60mA, 1.30 VAT included, By
mail only, U".K post 5p. Amatronix Ltd.,

346 .Selsdon Eq South Croydon, Sur-
rey CR2

204

LOUDSPEAKERS

Speakers, kits and
cabinetsfor D.LY.,
i HiFi,P.A,, Disco,
i etc.by EML, Fane,
Goodmans,
Baker, Elac,
Richard Allan,
Wharfedale, atc,
Send for free
bookiet"Choosing
a speaker’’

WILMSLOW AUDIO

Dept. H. Swan Works, Bank Square,

Wilmslow, Cheshire SK9 THF
Te!. Wilmslow 29599

BEGINNERS, we exist for you. In-
struction, components, constructional
kits. Send .A_LE. to Electrolern,
Lyburn Lodge, Nomansland, Wiltshire.

FIBRE OPTICS—OPTIKIT 103 contzins
2 m. Crofon 1610, 64 Strand Light Conduit
plus 5 mecres each FP20, FP40, FPEO Plastic
Monofibre (diameter 0-5, [-0, |-5 mm).
Price £4-B4 including booklet. pp., YAT.
FIBRE OPTIC SUPPLIERS, (EE), P.O. Box
702, London WIO 6SL.

2N57T7 SILICON PHOTODARLING-
‘TON AMPLIFIER sensitive light detector,
much superior to CdS light cell. Price 1 off
55p, 5 of £2-53 inc. dar2, VAT, pp. FIBRE
OPTIC SUPPLIERS. (EE), P.O. Box 702,
London W10 6SL.

RED LIGHT EMITTING DIODES
MLED 500 in TO92 case, MV54 miniature
{2 mm). Price (both types) 5 for £1-10 inc.
data, VAT, pp. FIBRE OPTIC SUPPLIERS,
{EE), P.O. Box 702, London W0 65L.

NEW PRODUCTS. Panel mnunting
holders for ORP12 L.D.Rs. in polishe
aluminium 25p. Control knobs 11/16
dia, in aluminium with colour coded
ends 18p, state colour. Any turned
part s Nf)hed 7p for list. Post 10p
Electro-Mech Products, 7 Chan
Avenue, Bideford, Devon.

7lb BARGAIN PARGELS

Hundreds of new resistors, capaciters, pots,
switches. Also crystals, computer panels &
loads of odds & ends. Only £1-85 (40p)

VERSATILE POWER UNIT

Contains Mains Transtormer, 24 Thermal Gut-

Out and Bridge Rect. WIII glve 1-7-16-5¥ output

with 2 axtra capacitars (prowded) Ideal for Nick-

Cad Battery Charger, TTL supply, Cassette

:; I(hdlo. efc. grand new with Information
D (20p)

3W TAPE AMPLIFIERS

Very sensitive 4 valve amplifier, with tone &
volume <ontrols giving 3 watts Inte 3 chms.
Only £1-85 (40p); Also available in cabinel with..]
7 x 4" speaker and non-siandard tape deck.
Malns operﬂed fully tested. £3 (£1 up to 200
miles, £4-20 aver) Suitsble cassette £1 (30p ).
Spare head 30p.

FERRIG GHLORIDE

Anhydraus to mil-spec. 11b 50p (20p) 3lb £1-20
(:mp), 10tb £3-50 (60p).
SURPLUS ¢0MPONENTS 500 asstd resistors
£1 (20p): 300 capacitors all types £1 (30p): 25 10X
crystats 75p (20p); 40 asstd. pots £1 (30p).
T NOT INCLUDED—ADD 10% TO TOTAL
7 I brackels, small

CREENWELD ELECTRONICS [EEI]

ZlRGoEodharl Way., West Wickham, Kent,

(]
Shops at 21 Deptford Broadway, SES,
Tel 01-892 2009 & 38 Lower Addiscombe Rd.
Croydon.

—
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DON'T LOOK

unless you can resist the temptation to

gec these super ‘'attention-getters':

% Pocketssized MAXI-VOLT Big
dinch  Spark Generator (instant
15,000 volts!). Ready-made, needs
no bartteries. Carry it 2round any-
where. Only weighs about 3 oz.
(85g.) send £1-35 for your Maxi.
Volt now!

% Unique TRANSMITTER/RE-
CEIVER Kit. No licence examina-
zions or tests required to operate
this transiscorised equipment. Easy
to build. Gat transmitting. Send
£5-30 for yours now!

% Psychedelic MINI-STROBE Kit.
Take a pocket-sized lightning storm
to Disco's and parties. ‘Brain-freeze’
‘em with varispeed stop-moticn
flashes. inciudes super case too.
Send £2-20 now!

(All prices include V.AT., packing,
and postage.)

Send remittance to:

BOFFIN PROJECTS,

4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY
{Mail order U.K. only)

Or for mora details, send 15p for lists,

plus free design project sheet.

CONSTRUCTION AIDS. Screws, nuts,
spacers, etc, in small quantities.
Aluminium panels punched to spec. or
plain sheet supplied. Fascia panels
etched aluminium to individual re-
quirements. Printed circuit boards-
masters, negatives and boards, one-
off or small numbers. Send SE for list
RAMAR CONSTRUCTOR SERVICES,
29 Shelbourne Road, Stratford-on-
Avon, Warks.

" INSTRUMENTAL
AUDIC
EFFECTS

SUPER "FUZZ" UNIT KIT. CONNECTS
BETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM 9v BATTERY (not supplied).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARO WITH FuLL LNSTRUCTIONS. KIT
PRICE: £2-836 post paid.

CREATE “PHASE" EFFECT ON YOQUR
RECORDS, TAPES ETC., UNIQUE CIRCUITRY
ENABLES YOU TO CREATE PHASE
EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM 8v BATTERY (not supplied)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULL INSTRUC-
TIONS. KIT PRICE: £2-88 post pald.

MAIL ORDER ONLY.
S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

983, LICHFIELD STREET,
WALSALL, STAFFS. WS1 10Z

VEROSTRIP

LENGTH 85"

WIDTH 1:5”

Available from your Local Retailer

01 and 0-15 pitch Vero Strip is
suitable for all applications where
Tag Boards can be used.

VTt

VERO ELECTRONICS LTD.
INDUSTRIAL ESTATE
CHANDLERS FORD HANTS.

FROM

B a0 SR ks SR
FAIRCHILD

Price ea
MA703 TO-78 RF-1F Amp £0.94
MATO6A DiPP 2.5W Audio Amp -£2.14
HAT068B DIPP 5.0W Audio Amp £2.39
LUA720 DIP AM Radio Cet £1.20
LA732 DIP FM Stereo Decader £1.14
HA739 DIP Dual Low Noise Pre-Amp £1.45
LA749 TO-78 Dual Audio Pre-Amp £1.28
MATS3 DIP FM Gain Block £1.19
CA3075 DIP FM-IF Amp £1.07

Cornplete circuit connection diagram and characteristics
Supplied free with each circuit rype.

89-91 Wardour St., London, W1V 3TF.

A FULL RANGE OF RADIO
AND AUDIO INTEGRATED
CIRCUITS GUARANTEED TO
MANUFACTURER'S FULL
SPECIFICATIONS.

Please send cash with order. Prices
include VAT. P.& Pfor UK. 12p
per order. Overseas add airmail
charge.

Send this coupon and 4" x 9°°
stamped addressed envelope
for comprehensive free price
list.

Please print

LY
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YATES ELECTRONICS

(FLITWICK) LTD

DEPT. E.E., ELSTOW STORAGE DEPT.
KEMPSTON HARDWICK,

BEDFORD.

RESISTORS

tw Iskra high snh:llw urbon film-—very low noise—capless construction.

W Mullard CR25 carbon film—very small body 1ite 7 5 x 2:5 mm.

W 2% ELECTROSIL TRS.

ower Values Price

watts Tolerance Range availakic 1-99 100+
1 ¥, 4-70-2-2M E24 ip 0-9p
] I 3-IMo-IcM o El2 ip 0-9p
3 2% lon-1kMQ £24 3:5p 3p
i 10%, 1a-3-90 EI2 ip 0-9p
' 594 4:70-1M0 EI2 Ip 0-9p
4 - ([ ]1] El12 &p 5-3p

10% 1 0-|
Quantity prica :pphel for apy seleccien. Ignors fracrions on romal erder.

DEVELOPMENT PACK
0:5 watt Iskra resistors 5 off cach value 4-7Q to I1MO.
El12 pack 325 resistors £2-40. E24 pack 650 resizcors £4:70.

POTENTIOMETERS
Carbon track 5k to 2M 0, log or linear (log IW, “lin §W).
Single, 12p. Dual gang (stereo), 46p. Single D.P. switch, 24p.

SK!LETﬂN‘ FPRESET POTENTIOMETERS
Linear: 250; 5000 and dacades to SML. Herizontal or vertical P.C.
'ﬂbuﬂbnl ( <1 marri

Sub-mumuure G- 1w, Sp c¢ach. Miniature 0:25W, Tp each,

TRANSISTORS
ACIOT I13p | AFI26 20p | BFII5 25p | OC42  12p; 2N3707 11p
ACI26 12p |-AFI39 37p | BFIZR  20p | OC44 ~ 12p | 2N3708 I0p

1 13p | AFI76  32p | BFI77  28p | OC4S  12p | 2N3709 1ip
ACI28 I13p | AFIS0 40p | BFI7TB - 32p | OC70  12p| 2ZN3710 1lp

i EBFi79 32p 8577;. 12p | 2N3711 ilp
ACI76 15p | BCIOS 12p | BFIBI 31p | OCS8I T2p | 2N4062 I12p

ADI&Q 36p | BCI58  14p | BFYS) 2N30S5  &0p.( 40408
AFI14 BCIS2 I4p | BFYI 20p | 2N3702 13p | ZTXIGHE 15p
AF| 20p | BCIG7 BUI0S 2N3703 12p | ZTX300 I5p

5o
AFII7 . 20p | BDI32 75p | OC28 50p | 2N3705 T2p | ZTX500 I15p
AFII8 38p | BDI33 7sp| OC35 30p | 2N3706 ilp| ZXT503 20p

WIRE WOUND POTS, 3W IO 25,

ZENER DIODES
400m 500 and decndus to 00k @, 4

W 5% 3-3V to 30V, 1Zp.

DIODES

RECTIFIER SIGNAL
BYi127 1250V LA 12p i QABS Tp
S0v dA Tp 1 CAS0 Sp
IN4002 100V 1A 8p L CA9l 5p
1N4004 400V 1A 8p (o] Ip
N2005 80OV 1A 10p i I N4| 48 5p
1N4007 1000V 1A 10p 1 BALE4 8p
SLIDER POTENTIOMETERS BRUSHED
ALUMINIUM
B6mm x 9mm x |&mm, length of track 5%mm. PANELS
12in x 6/n, 25p

DUAL GANG, 10K +.10K ete. log. or lin. 80p. | 1310 5 24in. 10p
KNOB FOR ABOVE, I12p. 9in x 2in, Tp
FRONT PANEL, &5p. THYRISTORS

- > 2N5060 50V 0-BA 65p
18 Gauge panel 12in x 4in with slots cut for use | 2N5064 200V 0-8A 80p

with slider reu Grey or matt black finish com- | I06F 50V 4A S5p
plete with fixinge for 4 pots. 106D 400V 4A B80p

“llﬁ 100/4, |00I|0 lmfls 150/6- 3 15016, mf‘ 220463, 220716, 330[‘ Gp 47153
|00l40 150725, 220725, 330/10, 470’6 3, Tp. 68/63, |50/40 0’40 330/1 000/4, 10p
470710, 680/6-3, llp IDOI63 |50/63 22016 i . 470,25, 0,“6 |500f6 3, |3p.
470/40, 80715, 1000/16, 1500/] 2100/5’3 i8p. 330]63 680[40 196025, 1500/16,
2200710, 3300/6 3. 4790’4 2ip.
SOLID TANTALUM BEAD CAFACITORS 12p
0- IuF 35V 242uF 22uF {6V
0-2uF A5V 4-7uF 35V EET
0:-47uF 35V &-8gF 25V 4TuF 6-3V
I*CuF 35V I0uF 25V loopF 3y
VEROEOARD JACK PLUGS AND SOCKETS
2 0.1 0.15 Srandard scre¢ned 28p 2:S5mm insulated i2p
+ x 3} 2p  lép Standard insulated 18p 3-5mm insulated 12p
2y x5 24p 240 tereo screened 40p 3-5mm screened 18p
3* : gi zz;: %;P Seandard socket 20p 2'5mm socket Ip
Pt 755 a7oe teres 30cket Mp 3-5mm socket ip
17 x 3% 100p 78p D.I.N. PLUGS AND SOCKETS !
17 x 5 (plin} ~ — 82p 2 pin, 3 pin. 5 pin 180°, 5 pm 240%, 6 pin
17 x 32 sphm = Plug 12p. Socket Bp.
_I; xxls (:!I::: = f;; 4 way screened cable, 15p/metre.
i" 3% (plain) — e & way s:_reened cible. 20p/metre,
Pin i |r|:ertlon tool 52p  S52p - 2 '
Spot face cutter 42p 42p BATTERY ELIMINATOR £1.50
9Y mains power supply. Same site as PP9 bactery.

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD HWp TO ORDERS UNDER {2,

Catalogue which contains data sheets for most of the
Cumponants Iin:q will be 3ent free on requeszc.
10p stamp appreciated.

Callers Welcome Mon. to Sct. 9 a.m. 5 p.m.

PLEASE ADD 103, VAT

MULLARD POLYESTER CAPACITORS C296 SERIES

400v: 0-001uF, 0:Q0ISuF, 0:0012xF, 0-0033uF, 0:0047uF, 2ip. O:008BuF, 0:0laF,

0 °|5#F 0-0224F, 0 033BF 3p. 0-047uf, 0-06BuF, 0-iuF, 4p. 0 152F, 6p 0-22pF,

7ip. 0-33u4F, |lp, 0-47uF, 13p.

160V: 0-00uF, 0-0154F, 0 OlluF 0 0334F, 0-047uF, 0-068xF, 3p. 0- LuF, 3ip. 0- I54F,

43p. 0-22F, 5p. 0-33uF, 6p, O-47F, 73p. 0-684F, tlp. 1-0uF. 13p.

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C_mouncing: 0-OLuF, 0-0154F, 0-022uF, 3p. 0-033aF, 0-O47uF. 0-0SBuF,
p..0- buF, { 0- 15uF._Q- 22nF S5p. 0-33u4F, bip.n 47uF, 83p. 0-68uF, 11p. |-0uF,
0. |5uF, 10p. 2-2uF, Mp.

HYLAR FILM CAPACITORS 100V CERAMIC DISC CAPACITORS

0-001uF, 0-0024F, 0-005LF, O OIMF 0:02uF, 100pF to 10,000pF, 2p each,
2tp.-0- cMuF 0-054F, 0- 068.uF o nF, 3p: |

JiEsTaotIne saracmons
. i I6 3:3/63. 4:7/63, 6:B[40, 6-8/63. [0/25, 10/63, 15/16, F5[4D
15/63, 22i10, 2225, 22 33/6 3, 33/16. 33[‘1’0 47[4’ 47/10. 47725, 47 5 6-3,

Pkt. 50 pins 0p 20p

LARGE (CAN) ELECTROLYTICS
2500uF 64V 80p 4500uF |6V S0p
dp 2800uF 100V a +20 4500uF 25V £1.48
2500uF 50V S8p 32004F 6V 50p 50004F 50V £1-10
HIGH VOLTAGE TUBULAR CAPACITOIS—IU@O VOLT
-0luF  I0p 0-047uF 20p
0-0224F 12p 0O- 14F |3D 0 47I|F 2p
POLYSTYYRENE CAPACITORS 160V 2{3%,
10pF to 1,000pF E12 Series Vilues, 4p each.

SMOKE AND COMBUSTIBLE GAS DETECTOR--GDI

The GO is the world's first semiconductor that can convert a concentration of gas
or smoke into an ale::nnl signal. The sensor decreases its elactrical resistance when
it absarbs d (Tt} bustible gases such as hydregen, carbon monoxide,
methane, propane, alcohol North Sea gas, 28 well 23 carbon-dust containing afir or
smoke. This decreasa is usually large enough to be utilized without amplification.
Full details and circuics are supplied with each detector.

Detector GDI, £1. Kit of parts for detectors including GD?! and P.C. board bur
excluding case. Mains operated detector £3-20. |2 or 24V battery. operated audibla
alarm £7:30, As above for PP$ battery, £6-40,

PRINTED BOARD MARKER 97p
Draw the planned circuit ento a copper laminate board with the P.C. Pen, allow ta

dry. and immerse the board in the etchant. On removal the circuit remains in high
ralief.

L

PARKERS SHEET
METAL FOLDING
MACRHINES
HEAVYY VICE

MODELS
With Bevelied Former Bars

No. {. Caparity 18 gauge mild steel X 36in. wide ...
No. 2 Capacity 18 gauge mild steel X 24in, wide
No. 3. -Capacity 16 gauge mild steel X 18in. wide ...

éﬂuze £38-00. Carruu free. Add 10% VAT to total price of machine.
nd foldi for radio

One year's guarantee. Money refunded if not satisfied. Send for details.
A. B. PARKER, Folding Machine Works,
Upper Georgr_'.it.. Heckmondwike, Yorks.

£21:00 carr. free
£15-00 carr. free
£15-00 carr. free
Also new-bench models. Capacities 36in. x 18 gauge £40-00 24 in. x 6

h , tray and box making. Steel angle

36* modsl, 40p per fr. Other models 3Dp The two smaller models will form
flanges. As supplied to Government Departments. Universities, Hespitals,

Heckmondwike 403997

296
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If you have difficulty in obtaining

EVERYDAY
ELECTRONICS

Please place a regular order with your newsagent or-send
I year's subscription (£2-95) 1o0:—

Subscription Department, Everyday Electronics
Tower House, Southampton Street,
London, WC2E 9QX

S o RS AR
Everyday Eleetronics, May 1974




Over 150

Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everything you need to know
: about Radio &
Electronics
maintenance and
repairs for a spare

wa ys to mrou%’f,gf’ time income and
YOUr Stbfect yioys, 1 acareer fora
Lot better future.

engineer a
better future

W BETTER Jog

SECURITY

find out how
in just 2 minutes

That’s how long it will take you to fill in the coupon. Mail
it to B.LE.T. and we'll send you full details and a free
book. B.L.LE.T, has successfully trained thousands of men at
home - equipped them for higher pay and better, more inter-
esting jobs, We can do as much for YOU. A low-cost B.LLE,T,
home study course gets results fast - makes learning easier
and somcthing to look forward to. There are no books to buy
and you can pay-as-you-learn.

Why not do the thing that really intercsts you? Without losing a
day’s pay, you could quictly turn yourself into something of an
expert. Complete the coupon (or write il you prefer not to cut the
page). No obligation and nobody will call on vou . . . but it could be
the best thing you ever did.

Others have done it, so can you

“Yesterday I received a letter from the Institution informing that my
application for Associate Membership had been approved. 1 can honcstly
say that this has been the best valuc for money I have ever oblained - 2
view echoed by two colleagues who recently eommenced the course™.—
Student D.1.B., Yorks.

“Completing your course, meant going from a job I detested to a job
that [ love, with unlimited prospects”.—Student j.A Q. Dublin.

“My training with B.LE.T. quickly changed my eaming capacity and,
in the next few years, my earnings increased fourfold”  Student
C.C.P., Bucks..

FIND OUT FOR YOURSELF

Thesclelters — and there are many more on fille at Aldermaston Court
— speak of the rewards that come to the man who has given himself
the specialised know-how cmployers seck. There’s no surer way of
getting ahead or of opening up new opportunities for yourself. It
will cost you a stamp to find out how we can help you. Write to
B.LE.T. Dept. iEti. Aldermaston Court, Reading RG7 4PF.

}é— m—=mCUT OUT THIS COUPO N mmm mm s
Tick or state subject of interest,
Past to address below.

I MECHANICAL DRAUGHTSMANSHIP A B.T.Clerkof
i Works

I Quality Control

Society of Instituteof fx] I
Engineers— Engincering Construction
AMS B (Mech.) O Designcrs SurveyorsInsti-
IInsl’,iLuLeoi (AMIED.) o tate—LC.SL l
Engineers & General CITY & GUILDS
Technicians Draughtsmanshing Genersl Building
(AM.IE) 0O ZItec. Draughts- (ullbranches: ju ]
CITY & CUILDS manship Heating&Vent, O
Gen.Mech. Epg. O Architectural Inst. Clerkof I
Maintenance ¥ng.f] Draushtsmanships Works ; =}
Welding O Technical SiteBurveying 0
Gen.Dicsel Eng. O Drawing O Health Engineer- I
Sheet Mezal Work) ing 0
' Eng Inspection O RADIO & TELE- Hoad Constiuc. S I
Erg Molallurgy D GOMMUNICATIONS — §92 10
I LECTRICAL & CITY & GUILDS. E;Limates =} |
LEGTRONI| = draulics [v]
el Bjectronies g O SiructuralEng. O
I Lnﬁichm S(Ele o) [ Lelecoms. 3] I
CITY &GUILDS = gomRadle&TV. - GENERAL
Gen. Electrical I s oy Agricultural Eng.0)
Engineering O xuimn ) Council of Eng.
Electrical e e L Institutions o
RadioServiciag o 3, S o
Bleoirioal Maths B LUSCTTICINE O Blagties O
cetrical Maths = :
I G m%,ruw;_ 3 Colour TV o I
pyeoirones AUTOMOBILE & Supplementary ‘
Eecionicaan O nemonAuTieAL  counerorna. ||
& Elcctronies Instituteof the Certificates.
I(wi thkit) 0 MytorIndustry E I
rﬂNéﬂl?é{dgNT & m;%g o a
RODUCTION CITY & GUILD {
Institute of Cost AutoEng. =] G c E
& Management Ger.AutoEng. O Ll I
Acctnts. o Motor Mechanics O | - choose from
Computer AuoDlesel Eng. O TS A0
IProgmmmtng O GarageM'ment. g |58 ‘0’ & ‘A |
WorksM'ment. O ARDAeroEngi- level subjects
Work Study 0 meeringCerts. O »
Gen. Production Cen. AeroEng. O I
Eng. a
Estimating & GONSTRUCTIONAL I
Planning 1 Societyof x
Storekeeping 3 Crnginesrs— Coaching for many
Management AMSE (CIV) O examy. including I
Skills L1 Institute of Bulld- C&G
0O ing-L.LO.B. a I

POST TODAY FOR A
| BETTER TOMORROW [

l To B.LE.T., Dept. BEE1 R QN I
| Aldermaston Court, Reading RG74PF | BEEL |

NAME - = I
Block Capinals Please

I ADDRESS = —— I

I OTHER SUBJECTS re— — ..I

: S

Accredited by C.A.C.C. Member of ARC.C. l

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Publishedd afffrorimately the thitd Friday of each month by 1PC Magagines Lud., Fieclway House, Fatringdon Slreet, Londun, E.C.4 $AD. frintad in Enzland by Index Prinfens Lt
Duoustable, Beds. Sole Agents for Australiz and New Zealand—Gordon & Goteh (Aj3ia) Ltd, South Africa—(cntral News Ageucy Ltd. Puhlisher's Subscription Rale (incluing postage):
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DON'T RELY ON YOUR MEMORY

BUY NOW AT BARGAIN PRICES

Hi Fi and Transistors — Up to date
B’rochur_es on request

- | BUILD THE | BUILD THE NEW

T E x A N STEREG FM TUNER

You pay less
VAT with Henry's

Low Prices
Now buile and used by thousands 20 20 WATT IC A completely new h'zh?m‘b”“r o s
of satisfied customers. Features STEEO AMPLIFIER s” tuner. Features vinble capacicy
slim dezign overall size in cab- 1 iode “g“"g- stabiliser  power
inet 1547 x 23" x 63" 6-I1C’s, 10 As featured by urelriiERDecoder Bl oe e sl
transistors, stabilisers Gardnars - Practicol Wireless low “°.'F“- IF stages. LEADFE‘ s
low field transfarmer. Fibre - — 197 ik 1T T3 (LG eIz

to construct_ and use. Mains
operated, Slim modern de-
sign with fibre glass PC, teak
cabinet, etc. Available a5 a

kit to build or rcady budt.
Overall size 87 x 23”7 x 627 Pro-
duced to give high performance
with a pealistic price. (Parts lise and

Gl2ss.PC Panel, complete chassis o
work. Now available built 3nd tested aswell as in
kit form. HIGH QUALITY & STABILITY ARE
PREDOMINATE FEATURES — DEVELOPED BY
TEXAS5 ENGINEERS FOR PERFORMANCE.
RELIASILITY AND EASE OF CONSTRUCTION.
FACILITIES. Onjoff switch indicator, headphonts

sockert, separate treble, bass. volume and balance = . -
constructional details Ref. No. 5 30p). .
:;T:z:‘z‘::&:‘:’;lgs;rurﬁ;:ﬁ;%rf'ﬂ%:‘:#:ir:: Henry's are sole distributors UK and Europé.
Aux, al for Mic., T . Tape-head, 5 ~? i
e et Ra3 o apeheadictr w price £21.00 (4 vam 20t £24.95 (4 vam
30p. Distributed by Henry's throughout UK. FREE—Teak cabinet with complete Kit, -
St n LIV ATT S CRA . A ona LIVING SOUND LOW NOISE TOP QUALITY CASSETTES
price Saichckige) xndieSieg Eap{Dscs il MADE BY EMI TAPES LTD. TO INTERNATIONAL

STANDARDS ESPECIALLY FOR HENRY'S.
|  ALL POST PAID LESSE';HAN { REC. PRICES COMPLETE

EARN YOURSELF EASY WITH LIBRARY CAS AL
MONEY, WITH Ifor | Sfor | l0far | 2B/for  sige
x LUSIVE D C&0 £1-10 £1-98 £3-00 £7:40 7 S
PORTABLE DISCO EXCLU Coo &i-46 | £2-80 | &a-6o | £11-25 4%‘5@
EQUIP DECCA KELLY . €120 £1-80 | €3-45 | £5-48 | £i3-45 3 ,
IPMENT ; g Y
DISCO MINI A 1 bl SPEAKERS i Quantity and trade enquiries, invired Xy
complete portable 2 o -V -
disco, fitted mixer/preamp, 2 decks all :;EA‘:‘NGA LANGUAFGE_:m“Pls“‘ ‘f";h phrase
facilities. £98-5Q f - “;’. a ;f;;i" —idan il £'5_r AT 2
As above but with Slider Controls £118-50 12 watt speaker Tweezer talian £1 BERREEIGLes Gl 2y &) 3 3
Is(é?Lvénltn:énpliﬁer for ab'nve - " £49-50 systems. 87 Bmf"idfﬂbi
wate mixerfamplifier witl and Melinex Domed H w - ¥
r ﬂisdoegatontrols z - égggg radiator plu,s :rnssove; £12 "50 ) Lo COST H' FI SFEAKERS »
watt mixer/amplifier o per pair of aystems (carr.fpackg. 400
IO O e e o e e £ 57 0 IR e abi e srcatl a7 gl S EECTALIOFEE RS ety
DISCO AMP 100 watt mixerfamplifier £73:00 12 x 61" £19-50 pair (carr. £1) p‘as:?.Op oieh 50305 paif) BR8P
RN COUECi ] BATC 8 ohms. Fen' Cone 10 wace
400 40 watt mixerfamp £37-50 £1-20 sach or £4-00 pair
masoggo w;‘tt grixep/amp £45-00 HI-Fl TAPE 2450 10 ware C/o Twin Tweeters 3, 8 or
= IXER/PREAMPLIFIERS oI S0
{OP for up to 6-100 watt amplifiers} EQU'PMENT EW I?smtt 8 ?h‘ms Clo Tweeter £5-25
SO g caiconc o ) Ay . 350 20 watt Cfo Tweeters 8 or 15 ohms
% s'-cl:gﬂ‘e%‘x""‘(:l",ld‘z 5 Is) th £5 U.K.'s largest range with £7-80 e
A der ntrols, e discounts and demonstra- H . 4 1
complete disco preamp 3 £2.00 S e ey Palished wood eabinet £4-80 post 35p.
DJ100 100 watt power amplificr far stock lists on requesc (Ref. No. 17). 8 chms full ranga (po3t20p)
above £49-50 | Phone 01-402-4736 for Barclay/Access FR4 i 5 watt
DJ30L Mk U 3 channel 3kw sound te Card. Direct orders and latest prices FR6S 61" 10 watt &
IISE]';‘OL MKk 11 slid i 2:;23 Fipig_'! 9” :g = .‘-&5'40
3 slider controis ¥ Fi x &7 wartt 4 .
D) DISC LITE as 30L-2 plus variable TRANSISTORS/SEMI- BASS & MTD RANGE—8 ohms (post 20p) s
speed flashes 3 £54:00 CONDUCTORS AAI2 5" 15 wart £3-7!
DIMAMATIC | kVY adjustable speed g - L BlHO 54" 15 watt £7:20
e A £25-00 U.K.'s largest ranze tor every application. B200 8" 15 wart £8-50
Carlsboro Reverberation Unit £44-00 | Small G discounts. Also Trade, B139/2 137 x 87 30 wark LF P 4 £13.75
Disco_anti-feedback microphane ciagesRExporoplnd ornialfenguinE i e, TWEETERS AND CROSS5OVERS (past 20p)
Colt 150 watt liquid wheel projector £23-50 test seock list (Ref. No. 36) including K2006 10 wate 8 or 15 ohms £2-10
150 watt QI liquid wheel projectar  £50-00 valves on request, FHT6 15 warce 8 chms £3-35
é.SO waé:le assedne wheel projector  £50-00 EL %ZOII 30 wact 8 ohms ggg
pare ects and liquid cassettes large 7 KEF H
rang= of patterns £6-00 ECTRONICS Axcent 100 30 watt 8 ohms £5:52
| 6 inch Liquid wheels is-on | SUPPLIES K 4009 1kHz/5kHz Cfo £2:70
{ Yarious Casseties £6:00 Specialists in electrenics for more than S5N75 3kHx var, Cja £3-10
Mini spot bank fitted 3 lamps. £12-95 30 years. Trade and industry supplies— SPEAKER KITS (carr. ctc. 35p) ’
Auta Trilite {mini with flashers} £17-00 avery type of companent and equipment. 20-2 8 30 watt £24:50 pair
Bubblemaker wAth liquid £22-50 20-3 8" 40 watt £35-95 pair
Mixers/Mics/Speakers/Lighting LINTON 2 20 wact £18:30 pair
U K. 's largest range of Disco Lighting. GLENDALE 3 30 wart £32-95 pair
FREE STOCK LIST REF. No. 18 ON DOVEDALE 3 50 wartt. £51-50 pair
‘ REGQUEST. KEF KK2 £55-00 pair
AKG / RESLO / D] | CARLSBRO ; EAGLE KEF KK3 £78-00 pair
CHAgsis AND COMPLETE SPEAKER + )
H L KE E
SYSTEMS, MEGAPHONES, TURN-= BUH-DYDUBS FAPC ET CALCULMOR
CO M-
A complete kit, packaged in a polystyrene can-
NEW SINCLAIR PROJECT 380 tainer and taking about 3 hours to assemble—
Stereo PreAmplifier £1)-95 thats the Sinclair Cambridge pocket calculator
Audic Flcer Unit £6-95 from Henry's. Some of the many features include
Z40 15 Wate Amplifier £5-45 interface chip, thitk-film resistor pack, printed
Z60 25 Waee Amplifier £6-95 circuit board, elcctronie compaonents  pack.
PZ5 Mod. for | or 2 Z40 £4-98 Size 44" long x 2 wide x +1* deep.
PZ6 Mod. (S Tab) | ar 2 Z40 £7-98 Free of charge with the kit for the more advanced
PZ8 Mod. {5 Tab) | or 2 Z6C £7-98 technologise s a 32-page booklet explaining how
TRANSFORMER FOR FPZ8 £3-95 to calculate Logs. Tangenss. Sines etc.
3 NEW FM TUNER £11-95 £ 4.95 Also available £27.20
:;\II prices carr. paid (UK)_ (VAT EXTRA) STEREQ DECODER £7-45 2 e e Bl
arclaycard, Access call, write or phone your d
order 01-723.6963—easy terms for callers. All itcms post paid. + VAT. ECIUYREDRUES + VAT.

10%, VAT to be added to all orders. Export supplied. Prices and descriptions correct at time of proof. Subject to change Seo paga 251

without notice. & & O E. Like a2 permanent job 2t Henry*s? Experienced and trainee salesmen required. Tel 01-4028791.  of this mazazine
i 404-406 Electronic Componants and Equipment 01.402 8381 All maif to
, RAD‘O 303 PA - Disco - Lighting High Powaor Sound 07-723 6563 303 Edgware Road,
. 303 Bargaing Store {Callers onlyl London W2 18W
| I_' M I Mome and Car Entertainment Centres London and branches row open. | Al storesopen 8 am fo
TED 120 ghaft.ahuw Avenue. Londor W1 01.437 9692 & pm six days a week
104 Burnt Dak Broadway. Burnt Oak, Edgware 01-552 7402 Hi-Fi - Tepe Equinment
EDGWARE ROAD, LONOON W2 150-15¢ Station Road. Harraw. Middieses 01-863 7768/8 - | Discover Stock List

354-366 Edgwars Road, London W2 01.402 5354/4736 Free at ol stores
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