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COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT.
BUILD THESE PROJECTS WITHOUT

-

: s
@ '0
Total Building Costs

£7.23 P P & Ins. d1p.

(Overseas P & P
21-85p.
{+ 109 VAT 72p)

% 1
ANJLTV, y ;
vard of sleeving, etc. JFarts price list and plans 50p (FREE with parta).

SOLDERING IRON OR SOLDER.

% 4
hal
NPN-PNT &
Pull Amplifict % 5 Trausister Push Pull Ampli-
fier & 7 Transistor Loudspesker RBadio MW/T.W
% 5 Transintor Short Wave Radid ¥ Flectronie
Metronomne %  Klectronle Noise (enerator
+ Batteryleas Crystal Radiv ¢ One Tranastor
Kadic ¢ 2 ‘Transistor Regenerative Ladio
% 3 Transistor Regcnerative Xadio % Audible
Contingity Tester < Scnsitive Prc-Amplifier.

% 24 R % 21 Capacit 10 Transi
3! dspeak: Mica d 3 12-way
vonticetors v 3 Volume controls e 7 Blider Switchen
Tuning Copdenrer s 3 Rnoba 4 Lcady Wound
JSW Collx 4 Ferrita Bod 4 6§ yards of wire 4 1

83p.)
with
YEF inciuding air-
ezatt. 10 Transistors.
Latest 47 2 wait Far-
rite Magoet Loud-
spegkers, 9 Tuhshble
Warehands. MWL, .
MWE, LW, SW1, SW2, SW3, Trawler Band, VHF
and Locsl Statiens also Ajrcralt Band. Bult im
Ferrite 1o Aerial for MW/LT. Rctructable, chrome
plated 7 section Telcacopic Aerlal, can be angled and
rotated for peak short wave and VHF listening. Lush
Pull outpnt naing 600 mw Transistors. Car Acrial and

Fape Sncketa. 10 T plox & Diodes.
Ganged Twuming Condenser with VHF section.
Separate cofl for  Aircmft  Band.  Volume

onfoff. Wave €hange and toge Control. Attrae-
tive Case in black with ailver blocking. Hize
" % 77 x 4%. Eary to follow instruetions and diagrams.
Parts price (st and plans 80p (FREE with paris).
Total building costs PP &
{Overneas P. & P. 21-83)

(+ 109, VAT 86p)

NEW
EVERYDAY
SERIES

Bufld this
exciting New 2
series of denigns e
E.V.5 0 Transistorr and ¥ dledes MW/LW-
Powered by 33 volt Battery. Ferrite rod serial, tunlng
condenser, volume control, and loadspraker. Attractive
case with red speaker grille. Size 97 X 51" % 217
approx.
Parts price liat and Plaos 15p. Free with parts.
Total Building Costs 3 PP&
(Ovesseas P & P EL25D) £2-73 i3
(+ 109 VAT 27p)
E.V. B Case and lookn 24 above. 6 Tranaistors and
S dioden. Posrered by 9 volt batters Ferrite rod aerial, 3%
loudapasker, cte., LYY coverage. Paah Pull cutput.
Parts price tlat and Flans 15p. Free with paris.
Total Building Costs £3.£() F&F

(Overseas P & P £1-25P) es
(+ 10% VAT 36p)

“POGKET
FIVE

Trnahie waycbands,
MW./LW. and Trawler
Rand. 7 stages, 5 tran
sistors and ¢ dloden.
supersenstive ferrite rod
acrial, moviog coll lond-
speaker, attraclive Dlack
and  fabl  Caxe,

537 % 11" % 3~ 8
Plans and parly price list
15p. {(Free u-l_f:h ;;mm).

Total Building Costs
{Overseas T & T 1-25p)

£2-28 it

{4 10% VAT 22p)

TRANSORA
FIVE

; Wavsbands, tranaistors
and speaker as Focket
Five. Larger Case with
Rod Spcaker Grille and
Taning Dial.

Plans apd partx price
Total Buildi c tliltpr(Fr:e with parts).
ota ullqing Costs o PP&

(Qverseaa P & P 1-25p) £2 50 Ins. 260
{+ 10% VAT 25p)

TRANS EIGHT

% TRANSISTORS and 3 DIOCDES

8 Tuaablc Wavcbands; MW, L.
dW1l, 8W2, BW3 and Trawler
FRand, Sensibive [errite vod aerial
for M.W. and L.W. Telescopic
ac for Short Waves,  3il.
Bpeaker. 8 jmiproved type irans-

output. Battery switch for e

Total Building Costs
(Overscas P & P-£1-26)

E.V. T Case and looks ns above. 7 Tranalstors and
3 diodes, 8ix wavebanda. MW/LW, Trawler Band.
AW1. BW?2, BW3, powersd by D volt battery. Push
Pull output. Telescopic actial for short waves. 3% joud-
speaker, Parts price lint and easy bulld plans 20p.
Free with parts.

Total Building Costs 5
(om.e:.g & P £1-85) £4-0

PP&
Ins. 31p

{+ 10% VAT 40p)

NEW
ROAMER
NINE

WITH
V.H.F.

AIRCRAFT

Nine Transistors.
9 Tunable wave-
bands as Roamer
Ten, built In
ferrite red aerial fur MW/LW. Hetractable chrowe
plated tclescopic meriaf for VI and 8. Push full
outpnt using 600 mw transistors. 9 Transistors and
3 diodes, tuning condenstr with V.H.F. section,
separate ¢oll for alrcralt, moving coil loudspeaker,
vulune ONJOFF sod wavechange. Attractive all white
case with red grille and carrying strap, Size 9§ x
7 x 247 approx. Parts Frice list and Plaus 30p
EFBEEIﬂth parts)
otal Building Costs ¢ Pr&
(Dversesa P & P £1-85p) £6 95 InA 44D
{+ 10% VAT §9p)

““EDU-

Build Redios
Amplifiars. ete-
Trom easy sisge
diagramu. Five

onits ineluding
master nnit
to eomstract

Componsnts inelode:
Tuning Condenser: ¥ Volume Controls; t 8lider
Bwitched: Fine 8% Touc Moving Cofl Speaker: Terminal
Strip: Perrite Rod  Aerial: 2 Plugs and Bockets:
Batiery Clips: 4 Tag Boards: 10 Transistors: 4 Diodes:
Resistors: Capacitors: Three }” Kuobs. Units onca cons-
tructed are detachablc from Master Unit. coabling
them to bc stored for atare usc. Ideal for Rebools,
ducational Authotitics and ali these infcrested I

ROAMER
EIGHT Mk 1

NOW WITH
VARIABLE
TONE CONTROL

7 fgnable Wavebands: MWL, MWD, LW, 3WI, 3W2,
£W3 and Trawler Band. Bullt in Ferritc Rod Aerlal
for 3 znd LW. Retractable chrome platcd Tcle-
scopic aerlal for Short Wares. Push pull cutput maing
§00mW transistore, Car serigl and Tape record socketis.
Kelectivily switch. § transistors pios 3 diodes. Tatest
4" 9 watt Ferrite Magnet Loudspeakers. Air spaccd
ganged tuning condenser. Volumejonfoff, tuuiog. wave
ebange and tone comtrols. Attractive case in rich
chestnut shade with gold blocking. Rize 8 x 7 x 4din.
approx. Easy to follow instructious and diarrams.
Parts price list and plans 25p (FREE with pacts).

Total Building Costs 5 Farg s
(Overress P. & P. S?vBS) £6 98 Ins. 47p

istors plus 8 dlodea. Attraclive case in black with red grille, dial and black
knobs with polished metal Inserts. Riza § x 53 x 2lin. approx. Iosh pall
‘hattery lifc. Auiple power to
drive 2 larger xpeaker. Parts price fist and plans 25p (FREF with parte).

£4-48 =,

{+ 10% V.AT. 4p)

(+ 103% VAT 89p)

Reg. no. 788372

¢ Calfers side entrance *“Lave lIs"” Shop

NN

¢ Open [0-1, 2.30-4.30 Mon . Fri. 9-12 Sac. !

radic coustryction.
Parts price st and plaas 25p (FREE with parts).
PP&

Total Building Cosis £55° e

i
|
| 61a HIGH STREET, BEDFORD. MK40 1SA
|
|

($verseas P & P £1-8%)
(- 109 VAT 56p)
Casa and looks

ROAMER SIX Z:ris

6 Tunable Wavehande: MW, LW, 8W1, 3W2, W3,
Trawler band plus ac Frira Mcdium waseband for
easier tnning of Taxembourg ete. Sensitive formite rod
aerial and telescopic aerlal for Short Waves. 3in
Speaker. 8 stages—5 transistors and 2 diodes, Attrac-
tive black casc with red grille, dinl and blasek kaocba
with polished metal inscrts. 8ire 9 x 5 X a)in.
approx, Plans and parts price list 25p (PREF with

13

Total Building Cost A
wotal Building Sost= £3-98

PP&
Ine. 31D

+ 10% VAT $8p)

| e S ————

lenclose £....... R [ O Loy TS S e = 2 e o e A e
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HOME RADIO (Components) LTD . Dept. EE, 234-240 London Road, Mitcham,CR4 3HD . Phaone 01-648 8422

Ever had Component Problems ?

, { Problems of choosing your components?
> ZProblems of getting them quickly?
S, Problems of locating a supplier ?

organisation that between them solve
your problems simply & economicalty

PUT US TO THE TEST

FIRST YOULL NEED THE CATALOGUE.
SEND COUPON with 77p CHEQUE or PO.

The Catalogue.is crammed full with details of 6,785 items,
of which about 1,750 are illustrated. It costs only 77 pence,
including post-and packing, and each copy contains 10
vouchers worth 5p each..

Of course, you can call at our shop (we're open & o0 5.30
Monday to Saturday, except Wednesday 9 to 1} and get
just what you want straight off the sheif. Incidentally, a
catalogue bought this way will cost you only 55 pence.
Whether you order-by post or buy over the counter you
should join our Credit Account Service. it’s the simple
and convenient way of buying all your radio and electronic
components. We supply pre-paid envelopes and order
forms, and no matter how many orders you send us you
make only one payment per month. Full details and entry
forms are in the catalogue.

r----’-------------'—-i-'----’-1
POST AND

Ollly 55'). plus 22p packing ﬂ 1
|

i

POST THIS G " e
> OUPON Address. . S :
with chequeorP.O.for 77p. y _ £ 1
Bty 1

The price of 77p applies aniy to custamers [ | HOME RADIO (Components)LTD. {Regn. No. Londan 912966) [

in the LS K. anfto RFPO ad!reuu a Dept. EE.234-240 ety Road, Mitcham CR4 3HD g
[T T T Y T L R LR N
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CRESCENT w0

11 & 40 MAYES RUAD LONDON N22 BTL sss 3206

10% YAT JOBEA

MAIL ORDER
DEPT.

No. 1E
MAYES RD.

T X 47 LOUDSPEAKER
" A top, quality
rpeaker ideal where
emall alze ix tmport-
ant. Manufsctured
by E.M.L fora wel!l-
kocwn  hi-fi  sct
maker. Bize: 7o, X
4in. buopedasce: 8 ohms. Plux:
38,000. Max. Free rauge: 80Hz to
12kHz. FPower handling: SW.
Unbeatahle, Price: £1.80, Free
postage on this item.
CRESCERT P.300. DISCO COK-
TROL PACK.
A control unit which when connec-
ted to twin decks makes adisco of

Professional quality. We supply A amart front panel which incotporates

eaa K o
CL

24 Kou: Rlnu Digital Clock

Kit We Snpply:

+ A coniplete zet of componenta

A complete rct 0! eany to

follow Instruetlons

¥ Printed eircuita made to
make construction as simple
as poasible

% A cablnet and front paned to
give a professional finish.

All for the price of the eom-

ponents.

Piease send S.ALE. for more

information. £29°50 Ioc. F. & P.

TRI-VOLT BATTERY ELIMINATOR
Enables yon to work your transietor

A.C. maias Lhmuxh this compm
¢liminator. Just by mﬂng a piug
Fou can select the voltage you require — 6v, 74v
or § volzs. Thls means 8}l yonr trapsjstor bower
pack applicationa ¢an he handied by tLhis oue unit.
Approx, pire: 21° x 2I° x 3}". OUR PRICE —
£2-75p + 10p. P. & P. Same model smitably wired
for the Phillps Cassette — £3- 00 + 10p. P, & P,

COMPONENTS AND HI FIr

FOR THE HOME

CUR SHOPS ARE
FRCM % A.M. TO & P.M.

CONSTRUCTOR

OPEN ALL DAY
6.30 P.M. ON FRIDAY

(WE CLOSE ALL DAY THURSDAY)

13 SOUTH MALL, EDMONTON, N.? 803 isas

TRI-VOLT CAR
CONVERTER

from the 12

earth

“CRESCENT" 100 WATT R .M. S.
ALL PURPOSE AMPLIFIEE
VU.BUILD . IT

We zupply the three modales
for yuou to build this Disco-

200/250V real oney saving device
MAINS -50 = 10, & P.
s ¥ for £2-50 p. ¥. & P

Epablea you to work
your Traosistor Radie,
Amplifier or Cassette etc. 2 pole 4 way
wolt car
supply positive or peg.

This mmer'.z/r supplica
6. 7} or 9 volta and {3
“transistor regulsted. Ap- switches.
Prox, size 23" X 3§ % 27
Vers casy {o it and a

. WAFER SWITCHES
1 pole 12 way

2 pole 2 way

2 poie 3 way

2poled way KT
3 pale 4 way

4 pole 3 wa
18p each, g!em ine.
3p P. & P. Tp to 3

&5

Heary duly cootacts. 2,5000
coll. Allucw and unused D.F 2. T.

POTENTIOMETERS
Al types 17 and less diameter

Giroup-P.A. amplifier into the mains relays 50p + VAT, Carr. INGL
enntrolx, awitch and ingut sockets, The contral modnle, X C. c(mttn:rt ion, o ¥ T SINGLES DUAL
incorpurating. uuxmgl pn;‘_m“., tmd Y ;( o 1 £ eablnet ol your chuice. fre iosom:;:{qumnub rice: £40 lg§ ll:.og fr “5)1]:( I
The power pack enablex thix unit to worl m the stan mains. i in Less
- In;uu inclode Mic. Tape/Cassetie and Twin Deeks * Controlinciude | % TEE POWER AMP MODULE “CRESCENT 25K Switch '.-.'.-K Less
Mic. Tape, Each Deck and P.F.L. Full justructions arc included with | ¥P 10W s » | 50K 5 Switch
‘O — o == . 170W. ris mp wave 300W BEAT BRITE” | 100 | ZPea, IOOK
every Pack. MONO = £14 plu: 20p PP. BTEREO £17 plus 20p L. r' -, SINULE 0 40
I'P. Seud 4 S.4.E. for more_information. s e L DA BT v, CHANNEL | mook Double 2308 g
STEREO | MONO HEADFHONE TWO0 WAY STERED cArT. 43p. 3 SO0UND TO ™M Pole °°§’§ Eae
YOLUME COKTROL BOX ‘ADAPTOR LIGHT TNIT Bal Swltch 231
Piug Sterce phonce into this control hax Sterto jack plug to two- % THE PRE-AMP MODULE Thi~ fantaslic little bux 24 ez, ~
and you then Incorporate a rlght and stercy line duckets com- | v T T, Vel apprux. 47 x 3" x N¥ w o ol 3= Pata™® Pleste, lnda.
it nd volume enbitrul And & =stereof plete with 110 am  of Bass., Treble :uﬂddie u:'mtrulu- cunnected to the output uf af 5p. P& P i
mone switch. Complete with stereo Jack cable. Yor plugging two Dcsi{.med e S Avpli- sound sonree friue 1 1y 100 watta 2 -
piag and 2 m cable. stereo inputs into one. A Aerw mxing F.ET. firsd stage. smdnm o Deychedefic light MONIA
A Bargain at £1. Flus 10p B. & P. Barpain at 8§p plussp Pai” £398 e ,,__);’ o 5 (‘tsplaly of up ta 1000 watts. g-ELaYS
S Complets w itive level rand new
Low VOLTAGE A MPLIF'ER o anizay £I - 75 mntful the :;l;t.iﬁ:::d‘::d “: radge ol
Plus 13p P & P * THE POWER BSUPPLY nut har your amplider. Briti~i made Relays.
-'ltb volume contyol, is mname MODULE F3100 A Bargain ab $7-560 pius T0p Bize—15° x 1° x 3"
for 9V d.c. and a.c. supplies. T 7 Icte with the &P '.;ul \‘h\-ol scA}mn-eorm ril:
Will give abont 1W at 8 ohm “CRES " malns transformer, £9-66, varr. — 250V, 1- contACts 1D
ontput. I o e ALOUNE  rou | 0P Gompiclc Gxing lnstrae. MAINS TRARGFORMER | suitable for Gtting on Im
‘With high AMP Inpnt this am- sbould owa & copy. tions  are applia!l  amd o Fuwed Priinacy 240V, Recondary Vetokoard.
plifier will work as & record Send 20p inc. Postare techaical knowicdge is reguired 220V g 50mA. 63V @ 11.| Type Volts Current Obma.
plarcr, b:hj alarm, [ i to connect the three ready wirel Thix transfornwer is 2714 12v  1TM]A 70002
cte., WMINI LOUDSPEAKERS mindoler. A fantastic barcain. made to a very high 2IJA  12¢  29MjA 4300
23” (Bvmm) <0chm — 50p each H you puarchase all three standard mnd is a ifa 6w 33M/A 18382
23" (87mm) 80chmy — 50p each modnier, £25, carr. i5p. Suod amall size: Z%in X 0D each.
Iieasc inclode 5o. P. & P.up to 3 [ S.A.E. for further detallx on 2lin X Ciie, 83p L Pleasc include 5p P & P up to
Alini-Loudspeaiers this or our ready built amplifiers plus 15p P. & P 3 Relays.

CASSETTE TAPES
Aud:o-Magnetxu Cé0

£l- Oﬂlﬂ 90'520' 6630
Cassetre Caddy £1-20
Cassette Head Cleaner 35p

Pack 107 § pin Din

Pack 108 3 pin Din

Pack 135 $* Jack

Pack 130 $” Jack Stereo

Pack 103 Loudspeaker Plug I7p

Pack 100 Phono Plug 7

Pack 230 3 pin Socket

Pack 236 5 Pin Socket

Pack 234 L/speaker Socket

READY MADE LEADS

3 pin to 3 pin Din

3 pin to open end b/

5 pin to 5 pin Din 1 t.

5 pin to open end 7”7 Reel of Leader Tape

5 pin ta 4 phono plugs (Blue or green)

Speaker lead Din to spade
12fe. L] MICROPHONES

Extension lead Din plug to AKG D109

socket |2fc. P AKG
All ieads approx. éft. in length. AEG gf%é'

DIAMOND STYLI AKG DI90E

8TA: 9TA; STAHC: GP9l; | AKG D224

ST4: ST9; EV26; GCB Sennhe!sser MD2I1IN
All at 80p ea:h Sennheisser MD4I13N
Deuble Diamond £1-25. Sony ECMSC_ €85
Diamond cuitable for Orbix | Audio RMS7F Radie Mike
NM22; G800: MID £2-25 each. £210

HEADPHONES
Sennheisser HD414
AKG K50

Beyer DT485

RECORD CARE

Cecil Waces Duse Bug

Parastatic Disc Preener

Antistatic Fluid

Dust Bug Sparcs
(Brush & Roller) £1-50

Prices inc VAT and Post. £1-25

J. J. Francis (woop Green) Ltd.

MANWOOD HOUSE, MATCHING GREEN,
HARLOW, ESSEX CMI7 ORS Tel: Matching 476

ZONAL ILFORD TAPE
5" Standard 600ft

53" Standard 900fc

77 (Plain boxed) 12004t
VWestminster Boxed)
BOOA

hecome f
a RADIO-AMATEUR

learn how to become a radio-amateur
in contact with the whole world. We give
skilled preparation for the G.P.O. licence
L 1 F 1 7 v r ¥ & °r 1 1 Fr Y71 7}

| free! Brochure, without obligation to:

BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL P.O. Box 156, JERSEY

l NAME : 2
I ABBHRESS st St i
EEB 2.4.

1 b _BLOCK CAPS piease ||
. & 8 % 8 0 0 F 3§ B § 0 § § J B ¥ § J |

SPEAKERS
E.M.I. 350 Kit B ohms
E.M.]. 450 Kit 8 ochms

RAPY

£12-50
£6-50
£35-00

£8-20
£4:50

CARTRIDGES
Goldring GE0OO

Orbit NM22

Shure 75/6

Sonotone 9TAHC (Dia)
Sonotone BT4A (Dra)
Ronnette (05 {Dia)

£1-20
45p
20p

£6-00
£4-00 I
£6-00

£2-00
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YES, “YOU'VE GOT THE WHOLE WIDE WORLD IN
YOUR HANDS'! ALMOST UNBELIEVABLE! Think of
the yaar 1984 and what might be produced then—now get the
fantastic ASTRAD 17 and SEE for yourself that the incredible
Rumsians have done it all NOW! [t's the radio perfectionint’s
dream come true! THIS ONE SUPERSEDES ALL EARLIER
MODELS! 1t will probably make your prasent radio seem like
a ‘‘eryseal sat'’! C | with i I bactery eliminator for
both battery and mains use! We're almost giving them away at
only £1850—a mera fraction of aven today's Russian miracle
price! We challenge you to compars performance and valuc with
€80 radios] %Send quickly, test on mailorder 7 days approval.
from recsipt of goods. Refund if not delighted, Or call. Valume
controlled from a whisper to 2 roar that would fill @ hallt Much
wider band spread, for abiolute ‘‘pin-paint’’ station selec-
tion! Plus *MAGIC EYE'' tuning laval indicator for ultra
perfect tuning sensitivity! Yes, the Russians have surpassed them-
selves, proving again their fancastic ability in the ficld of electronics
and brilliantly reflacting their advanced micro-circuitry techniques
in the field of spaceship and sarellite communications. Yes, EVERY
WAVEBAND instantly at your fingercips including Standard E
Long, Medium, Short and Ultra Short Waves to cover tha
four cornars of the earth during 24 hours = day including all
normal transmissions, YHF/FM/USW, AM:LW, MW, SW,
gets, locally, locai & new stations, not yer operational, and
messages from afl over the world! Expensive T EY
TUNER side cantrol waveband selection unit (as used on expensive
T.V.'s!). Every waveband clicks into position giving incredible ease
of station tuningl Genuine push-pull sutputl ONSOFF volume and
scparate Treble and Bass tone controls for utter perfection of
reproduccion and tone! Prass-button dial illumination! Take it
anywhere—runs sconomically an standard batteries {obrainable
cverywhere) or direct through battery eliminator from 220/240V
AC mains supply, Ingernal ferrite rod aerial plus built-in *'rotatable”

i pic aerizl ding to 39 in apprex. It’s also a fabulous
CAR RADIC, Can zlso be used through extension amplifier,
tapa recorder or public addrass systam. SIZE 13in x 10in X
4}in overali approx. Magnificently detigned, in highly polished cases.
Made to give years of perfect service, Purer & sweeter tone than
ever. [U.K. service facilities & spares available for years & years to
come, if ever nccessary!). With WRITTEN GUARANTEE, manual
with simple operating instructions & circuit diagram. PLUS
ultra sensitive earphonafor personal listening. ONLY £18-50
(with mains/battery climinater £2-2§ extra)} BOX, POST, ETC.
45p. NO MORE TO PAY! %BUT WAIT, for only 75p
extra you get the sensatiomal *"COMPUTERISED'® WORLD
TUNING GUIDE (it cnables you to Zone. & time in z flash for ;

transmissions the whole world over—even a child can do ic in & w

SHRON

—

flash—it even lets you know when to tune into the U.K.
when abroad, NO GUESSING! NO MESSING!) PLUS Standard
‘longlife” batteries and Canverter Plug. (Sorry—We cannot
change thesa new radios far any earlice model purchased.) Scnd
quickly to Uxbridge Road address, ar call at eithcr Store. But
HURRY! SHOPERTUNITIES SAVE YOU {£LL’s and €4{.

SAVE£2303 NOW!

Is equipments
EVERYTHING !

%
7]

CONTROL MICROPHONE

Shopertunitics "‘thunder'' ahead with an offer that’s FANTASTIC (evecn
by our standardsl). We've snmapped up 500 magnificent machines. Latest sen-
sation in the world of sound! Firstclass makers! Fabulous YVHF, AM|FM
Radio AND Cassette Tape Recorder & Player combined & it also runs off
standard batteries or maing, (Simply plug in the 220/240¥ AC line eord.)
Record and play back anything, anywhere! IMPORTERS RECOMMENDED
RETAIL PRICE (44! WE' OFFER AT UNDER HALF PRICE!
Wanderful features: % Press-button Keyboard Control Panel or latest
MASTER. SWITCH CONTROL! % ‘‘MAGIC EYE'* Visual Battery
check/recording level indicator or built-in autamatic Levellar! & Separ-
ate OMNJOFF and HI-LO volume contrals! & Heavy duty built-in
spesker! 9% Earphone (fer personal listening or “"monitaring™) and extension
speaker sockets! J Remate control microphonel % Built-in swivel
telescopic axtension aerial {24in, :pprox.{: Magnificently made case
with carry handle. (DESIGNS YARY SLIGHTLY.} Takes standard 30, 60.
90 or 120-minuce Cassette Tapes, obuinable everywhere. AND the amazing
built-in full circuit YHF, AM/FM Radio gives you superb clarity of teonc,
:n:red_ible starian sclection. Unique rotating Station Selecter Dial—gets, locally,
local eity and regianal seations in every parc of the counrtry, plus B.B.C. National
¥HF. Picks up dozcns of forcign stations. Fabulous in your car! You could
pay ££€'s more for a Car Radio or Car Casicttc player ALONE! £10-97, carr.
atc., 530p—NO MORE TO PAY! Complete with simple instructlons,
remote control microphone with onfoff switch and microphone stand.
WITH WRITTEN GUARANTEE. Send quickly, test on mail order 7 day
approval from reccipt of goods, refund if not delighted. Or call.

BOMNUS OFFER : Batterics and Cassette Tape 18p axtra if required.
Callers: ACCESS & BARCLAY CARDS ACCEPTED AT BOTH STORES.

SHOPERTUNITIES LTD.

THOUSANDS or LES REDUGED toINGHES?

LATEST RUSSIAN RADIO TECHNOLOGY
SHRINKS THE WORLD!*COMPUTERISED?

HyS FANTASTH Bﬁﬁ.ﬁ‘&%% AS

EAGTHHRIN
. ,

MAINS/BATTERY
ELIMINATOR £225 extra

L] l l I

{q; ' PORTABLE RADIT &COMMUNICATION:
EIL\  RECEIVER *

YFS,2 901

T0 ONLY3%x 10-x4%

\nches approx?—"

NSISTORS
I&Ao DIODES!

WAVEBANDS:

STANDARD LONG and MEDIUM
Ples 5 SHORT WAVEBANDS
Pls|)

FIRST IM‘_E_"{R.’
FNOW AVAILABLE WITH

fabulouSCOMPUTERISED™
WORLD TUNING GUIDE!

NO RMORE GUESSWOR!

BOX

POST
505. o
LTS | INSTANT DATA at your fimpertips —

AHASH

e TIMEEVER

BANONEW AC/DC

Casseffe

With remote
control
microphose.

BATTERY/MAINS

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR] NOW a superb
de-luxe portable BATTERY/M AINS tape recorder and player—and incredible
Shopertunities bring it to you for ONLY £10-%5. Due to our cut price we
cannot name firstclass makers—but rest assured you're getring one of the
BEST!Expensive “PIANO KEYBOARD'' CONTROL PANEL (or Iatest
MASTER SWITCH control) AND AUTOMATIC LEVEL CONTROL.
No fiddling with awkward tape and recls, juse *"slap-in’> a cassecte and off
you go! (Takes 30, 60 or 90 minutc standard cassette tapcs obtainable cver ==
where) Amaring performance ensures perfect tapings and superb rep
duction! Remocte tontrol microphonc. Rapid Rewind! Fast forward! Beautiul
tonc from a whisper to a roar! Complete—record anywhere, indoors or
cutl Runs on standard batteries AND 220/240¥ AC mains. Scparate
jacks for remote control microphone, etc. Size 9%in x Sin x 2iin approx.
Design can vary slightly. With earcy handie, WRITTEN GUARANTEE and full
instructions. {Importers recommended sefling price £16-97) OUR PRICE,
OMNLY £10-95, post, etc, 50p. NO MORE TO PAY! *Send guickly,
test on mail order 7 dag approval from receipt of goods—refund if not
delighted. BONUS FFER—Cassetre zape, Standard baeterics AMND
microphone stand SSp extra, if required.
!- Order by post ta Uxbridge Road address or call at either store. Bargains
I galore at boch seores. (COMMERCIAL TRAYELLERS PLEASE l
\ NOTE : Mcrchandising office ae Holbarn Store.) I
Dept. EE/NC/26, 164 UXBRIDGE RD, (facing Shepherds Bush Green).
LONDON WIZ 8AQ. (Thurs. I, Fri. 7), Also at 37,39 HIGH
HOLEORN (coposite Chancery Lane). LONDON, W.C_l. (Thursa,
7 pom,), BOTH OPEN MONMN. TO SAT. ? A.M. TIiLL & P,M,
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FREE
BLUEPRINT in
PRACTICAL
ELECTRONIC

SIDE 1
SCORPIO MK2
IGNITION SYSTEM

Suitable for 12V and 6V vehicles, this new

improveddesignstillgivesyou moremilesper -

gallon, all weather starting, fonger spark plug
life, improved battery life and elimination of
contact breaker bounce and burn, PLUS a
reduction in radio interference and tach-
ometer (rev. counter) compatibility problems.

SIDE 2
FLUORESCENT
LAMP INVERTER

Power failures needn't leave you in the dark!
Details are given for building an 8W, 13W or
20W version of this useful unit, all powered
from a 12V source.

Also this month...

RHYTHM GENERATOR

For the first time, a compact rhythm gener-
ator that allows you to select an infinite
variety of rhythmic patterns using any of
eight percussion instruments programmed
at 16th note intervals. Tempo and dance
measures are variable and the whole unit can
be used to accompany a piano organ or
other musical instruments.

PRACTICAL

ELECTRONICS

20p

Order the March issue now!
OUT FRIDAY FEBRUARY 8

DABAR MN3 MIXER KIT

INTRODUCING THE NEW DABAR MINI THREE CHANNEL
MIXER KIT WITH THE FOLLOWING FEATURES:

% Three Inputs easlly adjustable to suit users input requirements, e.g.,
Mic.. Tape. Disc.. elc.

* Uses advanced design with five integraied circuits.

% Slider fader volume controls mount directly on P.C. board.

+ Full rangc bass and treble contrals.
G teed top grade c ts with fibregl
ready-drilted and tinncd.

< Battery operated (2 x PP3) nol supplied with kil.

2 Easy to follow assembly Instructions (avallable separately 25p).

% Afttractive ready punched facla piate, avaitable at extra cost, glves that
nrofessional finish to the unil.

K Size: 95" x 4-87 1 27,

PRICE: KIT ONLY £11-00
FACIA PLATE £1°50
MANUAL AND ASSEMELY INSTRUCTIONS 25p
AVAILABLE READY BUILT WITH FACIA £15-00

ALL PRICES INCLUDE V.A.T. & POSTAGE IN U.K.
S AE. ALL ENQUIRIES.

DABAR ELECTRONIC PRODUCTS

98, LICHFIELD STREET, WALSALL, STAFFS, WS 1UZ.

printed circuit board,

=T

I
|

KEEP WARM ATA
COOL PRICE.

Slash central heating costs with
AMKIT.

If you canputin electric wiring, you can instalt
Amkit. The unique nylon pipe hot water central
heating system, that you install yourself in hours.

Look at these advantages :

No soldering

No ‘T' junctions

No special equipment

No leaks, no lagging, no corrosion
No structural upheaval

Just reliable, effective central heating (Guaran-
teed 25 years) at a saving of between £150 & £250.
This famous system has been successfully market-
ed since 1968,

Clip the coupon, and we'll tell you more.

To Autocon Manufacturing Co.

Spring House, 10, Spring Place, London, NWS5, 3BH
Please send your brochure telling me all about Amkil.
Name

Address

— e e — o — S — — — N ——— —

or see for yourself at: THE AMKIT D.L.Y. CENTRE,
15, Procter St., London, W.C.1. (opp Holborn Undgnd}.
QOpen Mon-Fri 9.30 am-5-30 pm. Sat & am-1 p.m.

68
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PREMIER 800
STEREO AMPLIFIER

{As used in
SYBTEM ‘5007
A truly high quallty sterco amplifier—conmipase the
.pecmr\tinn compare the price. Outpu! § walts per
chanael. lrequgnc responge; 30-20,000 Hz — 2 db.
Diytortion: 1%, Quiput Impudance 8 ﬁl’lrm Borm. Tnj-ubu
cqnalised to Rl A.A. Magnetie 4mV. Ceramic 100mYV.
Tuner LO0mY. Tape 100mV. Tape ont 150mV. Din
sockets fof inpuls and outputs. Contrels: Bass, Treble,
Volune, Balance, Selector. Mono [ Stereo nmch. Siereo
headphione socket. Attractive =lim fine demign teak
cabinet with alominfum front panel. Skze 12" % 61”7 X2

ONLY £17 85 Carr. 50p.

PREMIER PARAGON
STEREo HI-FI AMPLIFIER

Gives the best pos-
p Alble reproduction of
| records, radic and
{| tape at a reasonable
il price.

Fitted with all the
vontrols and- facilities
you're éver likely to
want, the Paragon
glves vou a degree of
sophstication that is nmally ouly found with amplifi¢rs
costIng twice ita price. It has bass and treble alide con-
trols, ¥ulume and balance knobs, and cight push-buttons.
There’s alra a rtandard atcrve jack socket on the front
panel, plus 4 ceramicimagnetic catttidge switch and a
mains outiet socket vn the back pancl.

Bpecification ; 10410 watts into 8 ohime. Powerjfrequency
response: 03R 10 watts Ints 8 ohms - 3dB 20Hz - 25KHz.
Distortian typically lesa than 0-253%. Inputs for Magnctic
phono (4 V) Cerazmele phonao (66mV) Redio/Tape(i00mV).
High and low filters. Teak fuish cabinet. Rize: 1237 x

517 = 104", £27-50 1. & I s0p.

PREMIER’ STEREO SYSTEM ‘'647

Conalsta of the Premier Famgon Stereo Amplifier,

Garrard SP25 AT in teak finish plinth with cover and

fitted Goldring GEOD stereo magnetic cariridge plus a

pair of Marsden Mall Annex 100 Londspeaker Systems.

Complete with Free leady and pluga. £6 4 Cart. &
Insurance 21-7%

MSB-3002 Stereo
Tuner Amplifier

£35-00

P&P‘Op

Fantastically low-priced stereo tuner
amplifier covering LW, MW & VHF
with built-in decoder for stereo recep-
tion. Quiput 2 X 4 watts RMS. Input
for ceramic or crystal pick-up. Output
for tape recorder. Switchcd A.F.C.
Stereo headphone socket. Controls—
volume, tone, balance, sclcctors and
tuning. Attractive walnut finish cabinet
with 2 matching speakers.

56 GEORGE STREET,

SYSTEM <ONE’

1cft} Garrard auto/mannal record player unit fitted stereo;
with dlamond nyuu and muunted in teak finish phnth wx

PREMIER HI-FI STEREO SYSTEMS

Conelsts of the Premier 300 Mk IT all transistor stereo amplifier ([dercribed
15000 vartridge
cover and two

cloth front

pptied ready to

d gTstems.

plugin and play. _The Soomnlmplmerhnan ouumt
ot 5 swatts per channzl with inputs for ceramic and
imagpetic pick-up, tape and tuncr also tape output
socket and he adphone sncket. comro'ls Baes, Treblc.
Volume, B [Btemo  switch.
Headphone socket.

off. Te:

Tower on]
5 ak finish cabinet with
alominiom front panel Size:

2o X 6lin. ¥ 2-In.
Carr. £1-78

===

SYSTEM ‘TWO’

As above but with slotred front teuk finish loudspeakers.
Gurtard SP2S Mk_ TI and magnetic carrridec

STEREO HEADPHONES AND ALL LEADS

NEW PREMIER GOMPAGT
STERED
' SYSTEM

All transistor stereo amplifier mounted

into teak finish plinth with cover and

Garrard 2025 T/C autochanger and

a pair of matching teak finish cloth

front speaker systems.

+ OQutput 4 watts rms per channel.

* Separate volume, bass, treble and
balance controls. 1

* Stereo/Mono ceramic cartridge.

* TapefTuner input and Tape output
sockets.

% Complete with all leads ready to

use. £3 I .00 Carr. &

AND PLUGS WITH ABOVE SYSTEMS

MODEL CT-330 MULTITESTER

The Model CT-330 Multitester is a de-luxe.
accurate uud high sensftivity instrument
taving many featgres which are desirable
and required in testing modern elactronic
equipment. The Model CT-330 s very
comyp: ot and of sturdy copstruciion. Only
the linest parts are used — 1% resistors,
low-resirtance selcctor switch. elear scales
aud rugged weler movement. Ranges: DO Voltages: 0,
04, 6, 30, 120, 600, 1.200. 3.000. 6.000Y (20,0000hmsf V).
A folucl:s 0 6. 30, 120, 500, 1,200V {10,000 ohma/¥).
DE Cusrent: 0. 66, 6. 60, GOdm A Resistance: 0, 6k,
600k, 63, €0M {(30. 3k_ 30k, 300k ohins al cenite fcalke).

Capaciy!  0-00003~0-01,cF,
0-001-0-2p4F. Deeibels: —20 £ 2-64
to = Ghib. P. & F. 25p

MODEL 630 MULVITESTER

Ranges: DC Voltages: 0. 3, 15, 60, 300,
: roo 1700V (30,000 ohmefV). AC Volt-
s 0. 6 30. 120, 600, l.'.'OO\ {15,000
nhmn'). DC Curren 0-03, 3, 380,
Jo0mA. Resistance: lhk, 160k. 1-6M.
M ohma (10, 100, lOk 100k ohmms at
wentre scals). Decibels: —20 to +463db,

£1 2-95 & P 25p

Ins. £1-50
STEREO HEADPHONE EXTENSION LEAD

15 foot eurly cord. £1-50, P. & P. 10p.

MULTIMETER 20,000 O.P.Y.
Compares with meters co:tmg double its
price. Featurea large casy-to-read meter,
unusually bigk ucnn!luty-vida cholce
of ranges. With test leads, battcrics and
manual, Slee: 437 X 33" x 17. Ranges.
bC Vol : 5, 25, 30, 309, 2,500V,
{20,000 O,D.V.) Ac Voltages; 10, 50 100:
500, 1,000V (10.000 O.P.V.). DC Current:
S0uA, 25, 250mA. Resistance: 6k. 8M ohma. Decibels-
20 to ¢ 22<db. Capacitance: 10pF &0 0-1002F, 0-100uF
to 0'1uF. Optional lcatfer case £8-85P"? 25p

GARRARD 68P2; MK
ITI 8INGLE RECORD
PLAYER FITTED
GOLDRING 800 MAG-
NETIC STEREO CAR-
TRIDGE. COMPLETE
TN TEAK PLINTH
WITH COVER.

PREMTER PRICE

e

HI-FI STEREQ
HEADPHONES

Derigned to the highes:
pussible standard. Fitted
2§". Apeaker units with
soit padded ear muffa.
Adjostahle headband.
8 ohma impedarnce. Com-
plete with 6t Tead and
stereo jack plog.

£2-25

P. & P.25p.

p. & P21
MONATONE CAR STEREO
ey CASSETTE
% 3 watts per channel ouiput PLAYER

% 12% DU negative earth

& Speaker impedanc: § shins
Measures 17pmm. D. 154

% Matehing pair of wesde:-

Hmm. H.

PREMIER RDIO

LONDON WIH 5RH. TEL: 01-935 7917
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COMPACT CASSETTES LOW-NOISE =
Screw Fizing. Fully Quiranteed. In Library Cases.
| EACH : 3 for Sfr | 10Ter
ceo 31p ssp | 172 | #2275
fat R, R [ i
cs0 | adp | # £2 38 f £3-85
e120 l 57p 2156 | £304 | 2495

"~ F. & F. 10p each (3 and over 15p}

EMl LOW NOISE CASSETTES

Brand Xew in Library Caszes
(:1] Cl20

(Lm. {List {Elst
Tipy 98p) £1-48)
T0p 92p P. & P. 15p

48p
3 ALL PRICES INCLUDE VAT

Also at
23 Tottenham Court Road,

iondon WIP 9RA

Tel : 01-636 3451
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SUPPI.IERS OF S'E-Ml-CONDUCTORS 'I'O TI'IE WORI.D

Telephone \ Plastle ine

A [:ress Hatch
[:(mer Generator £3-85 /2 N Transistors

TELEPHONES A complete kil of parts Including Printed
Normal Household Type Circuit Board. A four position switch glves

u X-hatch, Dots, Yertical or Horlzonta! lines.
R PALP
ty 3 p +5p each

Integrated Clrcuit design-for easy construction
and rellability. A prolect in the Seot. 72 edition

TELEPHONE DIALS3
Standard Post Office lype. Guaranteed in

of Tetevision,
UI'liy 27 ‘ worklng order.
/Z F POST & PACKING 165

Electronic Transistor Ignition
B .

Now In kit form. we offer this "upto the minute'®

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

These are 40W and 50W Slficon Plastic Power
Transistors of the very latest deslgn, avallable
in NPN or PNP at the most shatteringly low
prices of all time. We have been selllng these
successfully in quaptlty to all parts of the
world and we are proud to offer them under
our Tested and Guaranteed terms.
Range 1. VCE. MIn 15. HFE Min 15.
1-12 13-25 26-50
40 Watt 225 20p 12p
30 Watt 28ip 2440 22p
Range 2. YCE. Min. 40. HFE Min 40

electronic ignltion system. Simple to make,
full [nstructlons supplied with these out-
standing foaluros:—

T istor and bili
buralar proof lock up and automabic alarm,
negative and poslllue compatability. This
preject was a ''star” feature In the September
1978 cdlllon ol ""Electropics Today Inler-

a. Our kit Is

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

\

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

d _ by the ETI magazine. o ;5': '313‘25 ;:;”
llal'alltee 'Ig ogvvlvngs"r)%cépﬂggnngrmn OUR KIT IS \ 50 Watt 3840 :cfp 33p
N Compl tary palrg " matched for galn at
3 amps. 11p exu'a per pair. Pleas:;m; lIIIPM
or PNP on order.

Paks £6 60 COMPLE‘I’E KIT
CL. V.A
B P. & P. ”D.

IN4007 Sil. Rec. diodes. LM3Z Audlo I.C, as featured in Practical
4 1,000 PIV lamp plastic ssp Subject to Avmiahah(y \\\\ Wmiles: D issue pl with
=1 1] Reed Switches, 1° long, = appllcation data £1-10
10 +" dla. High Speed P.0O. SSP = § — - -
; type INTEGRATED CIRCUITS

We stock a large range of 1.Cs at very com-

petitive prices (from t1p each). These are all

L-s!ed in our FREE Calalogue. Gee COupon
elow.

//,

TESTED % Gl‘.’JARANTEED
HE3 2N3035 fype NPN SiI. power
4 transistors. Below spec. devrccsssp
Héd 3819 N.Channel FETs
ype l rans-s ors
4 TO-5 can comp ta H ssp

UNTESTED, U NHARKED
HEb 4 40362 Type PNP Sll lransustors ssp

Q-5 ean comp to Hi
55p

Het IO 3819N Channe! FETs
plastic case type

METRICATION CHARTS now available
This fantastically deteiled conversion calcula
tor carries thousands of classified references
between metric and British (and U.S.A.)
measurements of Iength area, yolume, liqufd
measure, weights e
Pocket Size 15p Wall Chart 18p

Approx. quantity
Gold bonded, etc.

B3y Mixed Capacitors.
200 Approx. quantity, 55P
counted by weight P&P 15y
D
counted by welght P&F 15 f
i Marked and Unmarked.

H4 250 Mixed Reslstors. 55
HI¥S ] Mixed Diodes, Germ, ssp
H3s Short lead Transistors,
30 e Bre es IOP
Hi9 Int: ted Circults.
6 4"63.?;’3;.46’332,2 Fip 9P
Flops BMC 945

Het Sil Power transistors
comp pair BD131332 . 55P

% Unmarked
Untested Paks

B1 5 Germanium Transislers 55
PNP, AF qnd RF P
B I S0sE el R s
BB4 Sili Diodes DO-7
IOO alla'scsozuuie. le: QAZ200. ssp
OA202

Bss Sil. Diod. b. min.
100 Rk i me e 55p
H16 Experimenters’ Pak of
Is integrated Circuits, Data SSP
supplied
- H20 BY126[7 Type Sillcon
20 Recllﬁers¥ amp plastic- 55P
Mixed voits.
H Power Transistars, PNP,
ls Ge:rmt N?r’«‘ SI]IIcron ssp
TO.3 Can.

LOW COST DUEL IN LINE.C, SOCKETS
14 pin typ= at 162p each | Now new low profile
16 pin type at 18p each

BOOKS

/ We have a larga selection of Relerence and
0ver ] nun nou Technical Books in stock.
y Send for lists of publications

Transistors // TR
Efl:es)tuggkn very large range of fully marked, uur famous P] Pak
tested and guarantecd transistors, power is still Ieadmg in value

transistors, diodes and rectifiers at very
competitive prices. Piease send for free Fuil 01 Short Lead Semiconductars & Electronic
catalogue, Components, approx. 170. We guarantes at
least 30 really high quality factory marked
Transistors PNP & NPN_ and a host of Diodes
& Rectifiers mounted on Printed Circuit Panels.
Identification Chart supplied {o give some
infarmation on the Transistors.

11p P & P on this Pak:
Please ask far Pak P 1. only 559
2l 2

= Wise send me the FREE Bi-Pre-Pak Calalogue

AI.L PRICESINCLUDE10% VAT !

MIN]MUM ORDER 50p. CASH WITH ORDER

Silicon Planar Plastic Transistors
Unmarked, untested factory clearance. A
random samplmg showed these to be ol
remarkably high guality
Audio PNP, similar lo ZTX500, 2N3702/3,
BCY70 etc.

Audio NPN, similar to ZTX300, 2N3708/3.

BC107/8/9, 8C158/9 etc.

ALL AT 500for£330 1.000 for £5-50, 10,000
lor £44 P. & P. 11p/1,000

Please state Audio NPN or Audio PNP when
ordering.

/

.@\\\\\\\\\\\\\\\\\\\\\\\\\\\\

/

\\\\\\\\\\\\\\\\\\\\\\\\\\
Make a rev counter

for your car

The 'TACHO BLOCK'. This encapsulated
block will turn &ny 0-tmA meter into a linear

. nter for any car with
and accurate rev. countel T y car wi EASE. Add 11p post and packmg _:'aler order

= ULl £ 8 VARIONE Ty PES £ I I 0 OVERSEAS ADE BeTRanr B Hagber o
\ p each P &P 2P ) BUY THESE GOODS WITH ACCETE /
AN \\\—-;,// 2
BI-P“E-PAK I T Dept.D. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.
TELEPHONE : SOUTHEND (0702) 46344 .

o Re; No 820319

////////

ks

////////

(

Our very popular 4p transistors

TYPE A" PNP Silicon aflay, TO-5 can

TYPE “'B'" PNP Silicon, plastic encapsulation
P ' PNP Germanlum AF or RF

TYPE “'F* NPN Silicon plastic encapsulation

TYPE G NPN sllicon simllar ZTX 300 range

TYPE "'H"* PNP sllicon simllar ZTX 500 range

\\\\\\\\\\\ IR
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the slimmest,most
elegant hi-fimodules
ever made

Living wetth hi-fi tokes on new meaning with Project 80 modules. They
can be assembled virually anywhere, creating opportunti:es o install
sysmms hetherle only dreamed about and never before made practica
Quality and reliability are everything you could wish for. Umils are
mounted by 6BA botts at rear passing through dnlled hales. cases are in
black with whrte ambellishment.

3" high % deep
Slider controls
New circuitry

Stereo 80 pre-amplifier
and control unit

Each channel has inde- |

pendent tone and volume
slider controls enabling
exceplionally good en
viranmental matching o
be obtained A wiriual
carth input stage forms
nart of the up-dated

Size — 260 x50 x20mm {104 x2 x 3 ins)

Project 80
FM tuner and stereo decodér

FM Tuner

Size — 85 x b0 x 20mm

Tuning range —87.51c 108 MHz
Detector —1.C. balanced g
coincidence.

AFC - Switchable

cucuitry which includes
genercus overload mar-

gins.  Clear tnstructions
with template are
supphed.

Inputs —Mag. P.U. 3mV RIAA comected;
Ceramic P Radio, Tape

S/N ratio—-80db

Frequency range — 10Hz to 25KH7 -+ 3dB
Powar requirements — 20 1o 35 volts

One 26 transistor |.C.

Twin dual varicap tuning
Distortion 0.2% at T KHz for

30% modulation

4 pole ceramic filter in LF. section

Decoder—
With gallium arserude twining
beacon and 19-transistor |.C
Size—4/7 % 50 x 20mm

+£1-19

Qutputs - 100mV +AB moniioring for tape

Controis - Press button for tape, radio and
P_U.Sliders for Votume. Bass and Treble.

are £11.95 VL7

s £11.95 AT
*sns £7.45 V¥

Sensitivity —4 microvolts for
30dB quicting

Qutput — 300mV for 75 KH
dewviation

Project 80 active filter

unit ‘r__‘\
"‘_\

Size - 108 » 50 ¥ 20mmn 4% x2 ¥ Hns)
Voltage gain —minus 0-2dB

Frequency response — 36Hz 10 22 KHz.
controls minimum

Distortion — at 1 Kidz — 0-03% using 30V
HF cut off (scratch)  22KHz to 5-5KHe.
12dB/oct. slope
L_F. cut off (rumble)
4dB/oct. slope

" £6.95 "

Z2.40 & Z.60

Z40

Size—55 x 80 x20mm
Input sensitivity — 100mV
Quiput—15W RMS
continuous 8 2 (3bV).
Frequency response—
10Hz — 100KHz =1dB
Signal 10 noise ratio —
64dB

Distortion — less than
0-1% at t0Winto 8 ©
Powerrequirgments —
12-3% voits

R.R.P.£5 45

—28dBat20H7,

-0-54p
VAL

power amplifiers

Sinclair power
supply

260

Size— 55 = 98 x 20mm The worids most advanced umt:n its

-ty class. 1 1s @ siabibised unit Be
;’gg“zs:é‘:\"""w entrant  current hmitng  makes
Ourpu;—75WRMSS o damage {rom overload or even direct
(45V). shorting impossible. 2 principie

~ i never before incorporated in a
Distortion — typicaliy commercially avalable constrdcior
003% y module. Normal working voliage
Frequency response — (adusiable) 15V
10lizt0 morethan R.R.P £7-08 ~0-78p VAT,
200KHz 1 1dB Without mains transformear
S/N rato — £Z 5 30V unstabilised

better than 70dB

P £6.95

R.R.P.£4-98 - 0-19pV.AT.
PZ.6 35V stabilised

=0-69p
R.R.P.£7-98 +0-79pVAT.

VAT

Guarantee

If. within 3 months of purchasing any product direct
frotm us, you are dissatishied with it your money will be
refunded on production of recerpt ot paymenL Many
Sunclair appoinied Siockists a'so offer this guarantee.

Should ony defect anise in normal use. we will senvice
I without charge. For damage ansing irom mis-use a
small charge {typicalty £1:00) will e made.

— (| — ||

To SINCLAIR RADIONICS LTD. ST. IVES. HUNTINGDON PE17 4HJ

Pleasesendpostipad oo

mcluding V. AT,

torwhich | enclose Cash/Chequefor

Name Al . = oA,
Address o
BLOCK LETTERS FEB. 74

R.O. London Road, St lves; Huntingdon, PE17 4HJ-Phone 51, ives (0420} 64311 Reg. No. 688483 England
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TraNNIES

PlP 124p. o Catalogue 10p. a

veg. office: 1 Dockyard, Station Road, Old Harlow, Essex.

T

(new mail order address)

4 Bush House
Bushfair
Harlow, Essex.

(callers welcome)

All prices
inclusive |
of V.A.T.

Yolume Controls Veroboard
Potentiometers

Carbon track 500(1 o 22

Resistors

$ watt 5% carbon 1p

§ watt 5% carbon 1p meg £} Log or Llnear. © |24 X
1 watt 10% carbon 2ip Singie 13p. Dual gang (sterec) [°4 X
range 10 ohins to 4-7 44p. g! x
megahma. Bingle type with D.P. switch (63 X 5....
§ watt gl[(;m'.’u% lﬂn 26p. § X 0
Tange 10 ol to x
megohms_ N E— in inxertion Lool
Carbon pot face cutter 52p  82p
Skeleton Presets 'ack of 38 pina  42p  42p
=—==—="| Smal high quality type 20p  20p

Qlnear only). -
All values 100—5 meg ohrus. (lide Switches

@1 watt 6p eacl.
0-25 wait 7p each. SPST 7p. DEDT 12p

Minitron Digital
Indicator

Type 3015F reade -9

£1-85]

£l BARGAIN PACKS

£1 10 Silicon power transistors (2N3055) unmarked/tested TO3 case,
£1 30 Plastic 2N 3055 unmarked/untested.
£1 30 Plastic FETS (fike 2N3819) unmarked funtested.
£1 10 General Purpose FET transistors fully tested.
£1 20 Silicon TOS transistors NPN or PNP (state which) (like 2N3053 BC30| etc.)
unmarked/untested.
£} 500 Carbon resistors §, ¥, [, 2 watt.
£1 100 Electrolytic condensers.
£1 Ceramic, Polystyrene, silver mica, etc. condensers.
£1 25 Potentiometers assorted. -
£1 250 High-Stab 1% 2% 5% resistors.
£l 50 Asserted tagboards.
— Any 5 Packs £4 plus 25p Post & Packing —
Electrolytic Capacitors
4 VOLT 10 VOLT 16 VOLT 25 YVOLT | 63 VOLT
47uF &tp | 22.4F 64p | 1000uF  I7p  2200uF  39p | IuF sip
100uF 63p | 47uF &ip | I500uF  25p | SO000uF  68p | 2-Z2uF 64p
220:F &ip | 100uF ip | 2000uF 43p 4-TuF 6ip
330uF &5p | Z20uF 8p | 3300uF 38p | 6-BuF éip
FOOOMF  13p | 330uF 10p | 6B00uF &5p | 40 VOLT | IQuF élp
4700uF  29p | 470uF 10p 6-8uF &4p | 22uF &ip
| 1000uF Iip | 15uF éip |- 68uF 10p
4-3 VOLT | IS00uF  20p 25 VOLT | 33uF 64p | 100uF lp
33uF éip  2200uF  24p | 10uF &ip | 47uF éip | 150uF 13p
68uF 6ip 22uF &ip | 100uF 9p | 220uF 19p
150uF &1p 16§ VOLT 47uf &ip | I50uF 10p | 330uF 22p
470uF lip | i5uF ép | 100aF 8p | 220uF Ilp | 470uf 2p
680uF 13p | 334F &ip | 150:F 8p | 470uf 19p | 1000.F  44p
1500uF 18p | 68uF 6ip | 220uF 10p | 680uF 25p
2200.F 18p | |50uF 8p | 470uF 13p | 1000uF  2Sp
3300uF  26p |-220uF 9p | 6BOLF 20p | 2200uF  4p |
6800uF  40p | 680uF 17p | 1000uF  22p | 3300uF  65p
e

Mullard Polyester’s

MULLARD POLYESTER CAPACITORS C280 SERIES o
250V P.C. monnting: 0-01uR, 0-016uF, 0-22uF, 3{p. 0-33uF, 0-047F, 0-068,F, Ap. 0-1uF, &4p.
G 154F, 0-22uF, Sip, 0-33,F. 75 O-4iuF. Sdp. O-68,F, 12p. 1-OuF. 14p. 15uF, 22p. 22, F. 27p.

MULLARD POLYESTER CAPACITORS C296 SERIES

400V 0-001yF, 0-0DE54.F, (-0022,11%, 0-0033uF, 0-00474F, Zip. 0-0065,F, 0-01uF, 0-G15.F, 0-022.1F,
0-03uF. 3ip. U-047uF, 0-068,F, 0-1u.F, 440. 0-15F, 6fp. 0-22uF, 8§p. 0-33uF, 12p. 0-47uF, 14p.
160V 0-0lu b, 0-0151/F, 0-225:k, 0 033t 0-047uF. 0-0684P, 3p. O-1uF 3jp. 0-15uF, 41p. 62218, 555,
0-33uF, Byp. 0-474F, Bip. 0-68uF, 12p. 1-0uF, 14ip.

Popular Transistors
and Diodes

(Many other types stocked)

ACI07 16p | ADL48 40p | BCLI57 13p | DFYS0 I7p, 2N3053 209 . 40636 66p| OA4T -]
AC128 llplADflSl 32p | BC158 12p | BFY51 17p | 2N305% S0p DICD OAB1 8p
ACI27 14p| ADISZ 32p | BCISS 13p | BFY52 iTp|2N3065 52p ES loass 1p
ACI128 14p | A¥iI4 15p |BGIGS 1lp |MPSLIL 35p | 2N3702 11p 1N914 8p/ OAS0  Bp
ACII2K 25p | AF115 15p | BCie9 1lp (oc2s  46p | 2N3703 Up ! INO16 Bp|OAST  8p
ACIALK 26p F AF11€ 15p | BCI32 12p | OC3%S 45p | 2N3¥04 1lp  1N4148 5pf 095 2
ACI176 15p | AF117 15p |BC183 12p |OC36  50p | 2N3705 1lp| 1N4001 4ip

ACIS8T 14p | BC107 1lp | BCIS4 1f2p | OC44 14p 3706 1lp | 1N4002 43D

AC188 14ip | BC108 11p{BC212 12p | OU45 14p | 2N2707 1lp | 1N4003 Sip

ACIS7K 25p | BC109 1lp |BC213 120 [OCT1  ldp| 2N3708 11p ) IN4004 B8ip

ACISSK 24p [ BCI&7 1lp |Beoid Igp 1 ldp | 2N3700 11p| INs00s 8p

ACY20 22p | BCI4S 1l1p | BI194 15p | TIP4tA 79p | 2NS7I0 1llp | IN4GUS 9

AD110 40p | BClds 12p | BF195 17p | TIP&2A 01p|2N3819 28p | IN4007 10p

Everyday Electronics
Construction Kits

Slave Flash Kit £1-85
Thia unit enahles a second flask (ar
third) to be uscd when taking &
photo. This gives pictures a softer
look by elimioating the barsh
shadows caused by a alpgle flash.
(Aug.)

Electronic Door Bell

Kic £4-00
An clectronic unik providing an
unusual sounding monltor. (Azg.)

Waa. Waa Kit £§-50
A very simple unit deslgned with
the pop groop In mind. (Aug.)

Personal Receiver Kit £3:10
Le. radio. Medium wave recelver to
walt the pocket. (Sept.)

Aquarium Thermostat

Kit £2-85
A unlt for accurate temperature
control of liquids. (Scpt.}

Train Controller Kit £3-15

Give & realistic perfarmancee to your

:%)ﬂlf)‘c model traln at low gpeed,
ct.

Light Dimmer Kit £3-50
A basic circmit for electrogically
dimming 2 maing Iamp. (Oct.)

Baby Snatch Alarm

Kit £8-00
A bell alarm sounds if the baby Isre-
moved from the pram or push chair.

Stereo Headphones

Adaptor Kit £1-85

Enables one or two scts of head-

{I(h)ﬂnt)! to be used with an arpiifier.
ot

Gas Alarm Kit £6-30
A simple alann for the detection of
combustible gascs and vapour and
amoke. {(Now.)

Threa by Three Game

Kit £2-10
An addition to any game ualng a
dice or a novel game for two players.
{Nov.}

Auto-Water for Plants

Kit £2-00
Make sure your plants do not die of
thirst when left unattended.

Tremolo Unit Kit £2-10
An effcct unit for mec with electrio
guilar or organ.

Tutor Board Kit £6-90
All the components required for the
frst slx months ef Teach In ‘74
{Oct.)

VCO Effect Unit Kit £3-80
A voltage controlied ocscillatur that
can be nsed ms an effects unit with
drums 0r other fnstrumenta.

Receiver Kit £2-00
An F.E.T. mw rcceiver the "fet aet®
is simple to bulld using caly twe
transistors.

Sewing Machine Speed
Control Kit £1-45
A Power Controller that provides
easler Klew speed vontrol of electnc
sewing wachines.

The 4 Band T.R.F.

Receiver Kit 9-75
A radio capable of receiving ahort-
waye amatenr and shipplog. (Mev.

POWER SUPPLY UNIT
SLIDE'PROJECTOR TIMER
EMERGENCY LIGHTING

For Kits in thin month's iesue s¢nd the quoted approximate cost of com-
ponents i the Box. leprint of any project 15p.

OUR NEW RETAIL SHOP IS NOW OPEN
We are lacking forward to your visit-
Open 9-5.30 Monday to Saturday. Fridays open ¢till 6.

<4lIlIHlD

We are now Stockists of AMTRON
High Quality Construction Kits
(S.A.E. for full list)

£

UK&S  Transistor Tester 2-50
UKS2 Telephone Amplifier 7-91
UK110 Sterec Amplifier 5 + Sw .07
UKI15 Hi-Fi Amplifier 8w 4-31
UKI20 Hi-Fi Amplifier 12w 5-20
UK 125 Sterec Control Unit &-30
UK 160 1.C. Amplifier Ew 11-07
UK220 Signal Injector 2-57
UK235 Acoustic Alarm for Absent-minded Drivers 7-39
UK240 Parking Lights Automatic Switch B.66
UKS500 LW/MW/FM Radio Receiver 35-30
UK515 MW Radio Receiver -86
UKE40 200mw Light Dimmer 7-24
UK790 Capacitive Burglar-Alarm 7-57
UKB40 Adjustable time fag car Burglar Alarm §:81
UKS875 Capacitive Discharge Electronic ignition for internal

Combustion Engines 14-5]
TRA |  24-hour Digital Clock 24-50
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ELECTROVALUE
CATALOGUE 7

\' e m P

! e ot® ms
\ et Tl POST FREE
Mae sl '\‘.‘ {including
. ,..,:m':‘:;:m‘ | 25p Refund
\ QuwiE 1 VYoucher)

 The best yet!

112 pages (plus covers) and our best yet! Almost all items in
Catalogue 7 are there through information fed from our own
computer, which enables us to control stock-buying to meet
demand with remarkable accuracy. This means that orders,
which we micro-film for record keeping, are handled with utmost
speed and efficiency. EV prices remain keenly competitive and
in ‘addition there are discounts as well, to give you further
savings.

The refund voucher for -25p which we give with the

catclogue is allowable on orders for £5 or more list
value and this saves you still more.

T /M'S I.S E ” S I"Vice 38-671-4002

1 DISCOUNTS allowed on all items
(except those shown NETT) as follows:—
102, on orders from £5 to £14-99, list.
15%% on orders for £15 and over, list.

2 WE PAY POSTAGE

on orders within the U.K. For mail orders for £2 and under?
a handling charge of 10p is made.

3 GUARANTEE OF QUALITY

All goods are brand-new and sold as being to makers
full stated specifications and guaranteed accordingly.

ELECTROVALUE

Mail orders and alf communications fo head office
ELECTROVALUE LTD., 28 ST JUDES ROAD,
ENGLEFIELD GREEN, EGHAM, SURREY TW2C CHB
Telephone Egham 3603 Telex 264475
Hours 9.0 am.—5.30 p.m. Sals. 9.0 am.—1.0 p.m.

NORTIIERN BRANCH

ELECTROVALUE LTD., 680 Burnage Lane, Manchester
M19 1NA

Hours 9.0 a.m.—5.30 p.m. Sals. 9.0 am—1.0 p.m.
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Imagine the thnll yow'll feel ! Imagine how impressed >
people will be when they're hearing a programme on @
modern radio you made yourself.

Now! Learn the secrets of radio

and electronics by building your
own modern transistor radio!

Practical lessons teach you sooner
than you would dream possible.

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

You build a modern Transistor
Radio . . . a Burglar Alarm. You
learn Radio and Electronics by
doing actual prajects you eifey = |

ing things with your own|
hands that you’ll be proud to own!
No wonder it’s so fast and easy 10,
learn this way. Because learning|
becomes a hobby!. And what 3
profitable hobby. Because oppor-|
tunities in the ficld of Radio and
Electronics are  growing faster
than they can find people to fill :hcl
jobs!

No mathematics,
no soldering - yet you
learn faster than you

ever dreamed possible.

Yes! Fastcr than you can imagine, |
you pick up the technical know
how you need. Specially preparcd
step-by-step lessons show you
how to: read circuits - assemble
components — build things -
experiment. You enjoy every
minute of jt!

You get everything you need.
Tools. Components. Even a ver-
satile Multimerer that we tcach
you how to use. All inciuded in
the courss AT NO EXTRA
CHARGE'! And this is a course
anyone can afford. You can even |
pay for it in easy payments — in |
fact you could make extra cash
from spare-time work when you've
turned voursclf into a qualified man |
through B.L.E.T. training.

POST
TODAY FOR
FREE BOOK

NAME

ADDRESS

To: BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY =
Aldermaston Court, Reading RG7 4PF

Yes, 1'd like to know more about your coursé. Please send
me tfree detalls—plus yOourt big, 76 -page ocok that tells
abaut all your courses.

So fast, so easy,

this personalised course
will teach you even if
you don’t know a thing
today!
No mater how littlc you know
now, no: matter what your back-
ground or education, we'll teach
you. Step by swep, in simple
easy-to-understand {anguage, you
pick up the secress of radio and
clectronics,

You become a man who makes
things, not just another of the
milions who don’t understand.
And you could pave the way 1o a
great new career, to add to the thrill
and pride you receive when you
look at what you havc achieved.
Within weceks you could hold in
your hand your own powerful
radio. And after the course you
can go om to acquirc high-
powered technical qualifications,
because B.LE. T.’s famous courses
go right up to City & Guilds
levels. -

Send now for FREE

76 page book - see how

easy it is - read what
others say!
Find out more now! This is the
gateway to a thrilling new career,
or a wonderful hobby you'll
enjoy for’ years. Send the coupon
now. There’s no obligation.

' |BEE 28



UK'S LARGEST RANGE OF TRANSISTORS, IC'S )

RECTIFIERS, ALL SEMICONDUCTOR DEVICES

BEST PRICES - RETAIL - TRADE - EXPORT & INDUSTRIAL

MoreDevices

FREE BOOKLET

TBASM 5§ WATT I.C.
Sultable aiternative to

TRIACS - Stnd. mounting with
accessories

All f New Prices SL403D. 5/30 volt opsr- 3 AMP RANGE 1-11
types o} ated. BHE onm 5 watt Type PV, Price ea.
TRANSISTORS —  RECTIFIERS New Ranges | outout. 21 Scasa 100v  s0p
BRIDGES—SCR's—FRIACS TS 6 2 c\“llth circuits and i 5C358 200v Bip
ata £1-50 SC3sD 9cp
INTEGRATED CIRCUITS f m SC3sE 500v £1-20
F.E Tl IGHT DEVICES, IeE “EER 6 AMP RANGE -
OVER 1500 DIFFERENT DEVICES Semi-conductor Users SilnclairICﬂ - "i 5 SCH0A. 00v  90p
with circul!'s and data. B 200w
ENTIRELY NEW EDITION (ask for booklet No. 36) 6 watt IC with printed 3 'gg:gl) 2000 £‘9_52I:
SEND FOR YOUR FREE COPY TODAY | crcuit boara SC&E 500 £1-50
T 28 volt operated £1-80 10 AMP RANGE
INTEGRATED GCIRGUITS vERY, IMPORTANT. ONLY branded I.C's SCASA 100v £4-05
are ta the FULL manufacturers specifications. | yn4141¢ - SC4s3 200v £1-15
ALL othors are not. Henry's sell only branded Integrated Cireuits . . . Fiom TEXAS Integrated circuit radlo as SC45D 400v £1-45
... LT.T.. .. FAIRCHILD . .. SIGNETICS. So why buy altarnatives or under featured by many magazines SCase 500v £1-85
spec. devices when you can purchase the genuine articie from us—ex slock . .o (PW Jan. 73 Reprint 15 AMP RANGE
need we say mosel Ref. No. 19 for 10p) £1-20 ggﬁa ;@ﬁ:i i
v £1-
e ———— e — - ggggg 400v £1-95 8
@ ] STROBE TUBE S00v £2-25
= 12l
\ ZFTAIXT?Z Sui m TRiacs Suditional Types
able for Dec. " ! 40430 066) 8sp
Trpe 1/11 12129 30/28 | Type 1711 12/29 30/93 | Type Pract. Elactron ics - 40668 TRIAC (Plastic)
SN7400N 3 20 g s 05193 BNT448N f IS f & 1!1% I BTN 238 é 88 é 58 20 40486 TR| gin
74002 o . I N 1-501-97 1- " F ; 1
SN7401N 0-20 0-18 0-18 | BN7450N 0:20 0-18 0-18 | SN74145% 1-44 1-44 1-24 | ST2 (D32} DIAC 25p i Acos sp
SNT40LAN 0-38 0-38 0-33 | SN7451N 0-20 0-18 0-18 | BN74147N 2-30 2-30 1-83 | CRSIM0SCR  45p NEW RANGES
BN7402N 0-20 0-18 0-16 | SNT453N 0-20 0-18 0-18 | SN76146N 2-01 2-01 1-83 BRIDGE RECTIFIERS
SN7403N 0-20 0-18 0-16 [ 8N7454N 0-20 0-18 0-18 | 8N74150N 230 2-30 2-01 FEATURES SMALLR ]
BN7403AN 0-38 0-38 0-38 | BN7460N 0-20 0-18 0-16 | SN74151N 1-15 1-16 1-00 | Ultrasonic Transducers LoW ooy LL SIZE AND
BNT404N  0-24 0-21 0-18 | SNT47ON 0-33 0-30 0-27 | SNT4153N 1:08 1-09 0-95 | Operate at 40Xhz up to 100 yds. zs?mm UAM_S-zes. 210 APProx.
SN7405N 0-20 0-18 0-16 | BN7472N 0-38 0-3f 0-34 | BN74164N 2-30 2-30 2-01 | Ideal remote switching and signalling. sk Qsa Py ER AMP
BN7405AN0-44 0-44 0-38 [‘BNT473N 0-44 0-€1 0-37 | SNTAI55N 1-15 1-16 1-00 Complete with dats transmitter and B(mf10 g
BNT7406N 0-40 0-38 0-35 | 8NT414N 0-48 0-48 0-42 | SNV4156N 1-09 1-09 1-00 | receiver new L.C. clreuits, ) *J%O PV 13p
SNT4OTN 0-40 0-38 0-35 | INTL75N 0-59 0-55 0-51 | SN74157N 1-09 1.09 0-95 | Per pale  £§-30 ixdxdidia.
BN7408N 0-25 0-22 019 | SN7476N 0-45 0-36 0-32 | BN7A159N 2:44 2-44 214 | TA960 IC wilh socket £1-80 § AMP 1.11 Pilcing
BN7409N 0-33 0-33 0-28 | SN7450N 0-80 0-70 0-50 | BN74160N 1-56 1-58 1-38 | — Type P.LV. Price ea.
SN7409AN 0-44 0-44 0-38 | SN748IN 1-25 1-10 0-95 | BN74161N 1-58 1-58 1-38 B05/05 S0v  20p
BN7410N  0-20 0-18 0-16.| BN7482N 0-87 0-80 0-72 | BNT4162N 1-58 1-58 1-38 | 3015F 7 SEG. 805/10 1000 22p
BN7411N 0-25 0-23 0-21 | BN7483N 1-20 1.10 1-00 | BN74163N 1-58 1-68 1-38 | I.C. slze complete with ! 200v  23p
8N7412N 028 0-2§ 0-25 486N 1-87 1-87 1-63 | SNT4164N 2-01 2-01 1-78 | <ata price £1-70 each BO5/40 400v  25p
BN74124N 0 38 0-38 0-33 | SNT436N 050 0-50 0-44 | BN74165N 2-0L £-01 1-78 | (dighal clock circults Bosfe0 §00v  27p
BN74I3N 030 0-27 0-85 | SNT4HON 4-32 4-32 3-78 | SNT4166N 2-18 2-16 1-89 | ref. No. 31, 13p) HH x iL x %" dia.
BNT414N 0:72 0-72 0-63 | SNT400N 0-75 0-70 0-63 | BN75167N 4-10 4-10 3-59 1AMP P.IV.
sg-msn ou-zg o~g g-gs m:nzé%n %-}lg %-ug o-gg i gm-:};_os 2-88 2-sg g-ag B1/0S Sov  25p
BN74175 0-30 Q- -26 | SN7483N 0-75 0-70 o- Ni4172N 6-76 5-78 5-0 B1/10
BNT420N 020 0-12 0-16 | 8N7493N 0-75 0-70 0-63 | SN741795 1.66 1-68 1-45 | TRANSISTORS SPECIAL OFFER s W
ANT422N 0-28 0-23 0-25 | BNT494N  0-85 0-80 0-75 | SNT4174N 1-80 1-80 1-57 | 2N3058
8N7422AN 0:38 0-38 0-33 | ANTIOHEN 086 #m 0-75 | BNT4175N 1-86 1-29 1-13
BN7423N 0-37 0-34 0-32 | SN7496N 1-00 (790 0-83 | BN74176N 1.44 1-44 1-28
BN7425N  0-37 0-87 0-32 | 5N74100N 2-16 1-89 1-89 | SNTA1TTN 1-44 1-44 1-26
BN742IN  0-37 0-87 0-82 ' BNT4104N 0-60 0-53 045 | SNT4180N 1-44 1-44 1-28 |
8N7428N 0-43 0-43 0-37 | 8N74105N 0-60 0-53 0-45 | BNT418IN 5-18 5-18 4-53
BN7430N 0-20 0-18 0-16 | SNT4107N 0-51 0-53 0-45 | BN74182N 141 1-44 106
BNZ4S2N  0-37 0-37 0-32 | 8NI4110N 0-57 0-57 ¢-50 | SN74184N 2-16 2-18 1-89 337 Tubular p
SNT433N 0-43 0-43 0 38 | SNT411IN 0-88 0-88 0-75 | SN74145AN ix3 )
BNT433AN 0-57 0-57 0-50 | BN74116N 2-18 2-16 1-89 2-18 2-16 1-89 2 AMPS P.1.V. |
BN7437N  0-43 0-43 0-37 | 8NT4118N 1-00 0-90 0-83 | BNTI188% 8-43 6-48 5-87 j B2/05 50v 15p
AN7438N 0 42 0 43 037 | BN7T4119N 1-02 1-92 1-68 | SN74190N 2-30 2-30_2-01 B2/10 100v  40p
BN7438AN 0-57 0-57 0-50 | BN74120N 1-05 1-05 0 92 | SN74191N 2-30 2-30 2-01 B2/20 200v  dsp
BNT4i0N 0-20 0-18 0-16 | BN74121N 0 57 0-57 0-50 | SNT4102N 2-30 2-30 2-0 B2/60 sov sep L L
BN7441AN 0-85 0-70 0-73 | 8N74122N 0-80 0-80 0-70 | SN74I93N 8-30 2-30 £-0F B2/100 1000v  55p Ha
8N7442N 0-85 0-79 0-73 | SNT4(u3N 1-48 1-44 1°28 | BN74104N 1-72 1-72 1-51 LINEAR | #H x4l x 47 dia. e ﬁ,J
BN7443N 1-50 1-27 1-13 | SN74125N 0-69 0-69 0-80 | BN74196N 144 144 1-28 | vait . 33 volts iop R 1C. 4 AMPS P.LV. Co el
BN7444N  1-50 1-27 113 | SN74126N 089 0-€3 0-60 ' SN74196N 1-58 1-58 1-38 each 702C {T05) 5 B4/1100 100v  S5p
BN7445N 2-16 2-16 1 89 | SN7613N 3—72 0-72 0-63 | SNI4IOTN 1-58 1-58 138 | .0 $% Mini 709C (Tos) = B4/200 200¢  S9p {
BNT446N 2:16 2-16 1-89 | BN74136N (63 0-63 0-55 | SN74198N 3-16 3-18 2-77 AT SBL] P 1 Bajato 400y §5p
BX7447AN 1-80 2-80 1-57 | SN74141% 1-00 0-90 0-80 | 8N74196N 285 28§ 2-58 NG00 noriea. 705C (DALY 390 | Bajenc 60v 15p | |
LARGER QUANTITY AND O.E.m. PRICES PHONE (01) 723 3646, PRICING OF From 2-3 volf — 33 | 723C (T099)  90p | B4/ 800v £1:00
SN7400 SERIES 15 CALCULATED ON THE TOTAL NUMBER ORDERED voit 185 each T2C (DAL sop | *H Xil x4 dla.
REGARDLESS OF MIX. SN74...HIGH POWER.. . SN7 ... LOW POWER : 128C (DALY 45 5§ AMPS P.LV.
SERIES [N STOCK . .. SEND FOR LIST 35, FREE ON REQUEST. LOW PROFILE | 10  watts. smg (D.I.L) P 105 S0v  85p I
SOCKETS14PIN...15p 16PIN...17p. 8PIN. .. 14p Mounting. Iz 728C(T039) 450 | Bgjp 1000 T0p
A —_=— - — | 'sedies I?'Bs';"“go- T41C (T0S5) 50p | B6/20 200¢ 20p 1
TRANSISTGHS A SELECTION FOR FULL LIST SEND FOR 10 yolts 3% 00 | Jiic DL sop | B640 400v  s0p '
BOOKLET 38 TODAY e T47C (Tos3) £1- B&/6x0 soov £1-00 5| ||
AAZIS 10p | BCIEY gp HYZ13 85 | OCI6  65p ) ZTX108 20p | IN37i4 L-60 ) 90 | $H x4l x %" dia. %
AC107 36p | RCY33 85p | CIOGD 56p | OCA4  18p | ZTX300 14p | 289771 175 | SILICON HBC {D.I.L) &ip e — -=
ACL28  20p { BCY39 1-00 | GET111 0C45  18p | ZTX302 1Bp | 2N3773 285 | RECTIFIERS SILICON CONTROLLED
ACI87 20p | BCY55 2-60 85p | OC71  15p | ZTX500 15p | 2N3790 285 | 1 amp serles —~ RECTIFIERS
CY17 35p |-BCY70 15p | GETLIS 75p | OCT2  26p | 2G30L 40p | 2N3819 35p | IN&DOT to  IN40OT Semi- Type 1-11
ACY39 88p | BCcYil 20p | GETSH0 55p [ OCT7T  6bp | 2N69T 15p | 2N3866 75p | From 6p ea ; ONE AMP (T05) P.LV
AD140 B0p | BCY72 13p | LM30OK. OC81  28p [-2N706 16p | 2N3908 15p | 1-5 am. C CRS 1/05AF SQv Wp
ADI61 30p | BDI24 80p 187 [ OCS3  g5p ‘ 2NS30 20p | 2N4002 lap | PL4GO1 to PL40O7 onductor CRS 1110AF 100v p
ADI163 38p | BDIS1 43p | MATI2125p | OC140 85p | ANOB7 45p | 2N4126 15p | From 2p ea CRS 1/20AF 200v Is5p
APL17 20p | BF1IS £2p | MIE340 50p | OCL70 25p | aN1132 25p | ax4871 25p | 3 amp QUAH"T'{ CRS 1/40AF 400v 45p
AFR118 50p | BFlgo g3p | MJKS20 85p | OC200  55p | ON1304 22p | 2NG467 38p | PLTOM/INS40D ' CRS 1/60AF _ 500v S5p
AF139 33p | BF194 13p | MJE3085 ©C202  90p | ON1613 20p | 28001 3-00 | From 1dp ea THREE AMP (T048)
AF18G 40p | BFX13 25p . 75p | OCE71 100 | 2N1671 1-00 | 28026 890 | Send for full list 36 DISCOUNTS CRS 3f05AF 50v a0p
AF239 44p | BYX34 S5p | MPF105 46p | ORPI2 55p | ON2147 76p | 28303  70p CRS 3/10AF 100v a0p
A8Y27 30p | BFX88 2%p | NET21745p | ORI'60 45p | IN2160 €9p | 40250  a5p ORE OF 10% 12, 15% CRS 3/20AF 200v 45p
RALIG 10p | BFYS0 20p | NET404 60p | F346A  20p | 2N2926 10p | 40361  45p £ MRYT e 25F, 209 1004 CRS 3/40AF 400v 55p
DAX13 5p { BEY5L 20p ( 4> 60p | TIL209 35p | uN3053 20p | 40362  4op MEETHIN CRS 3/60AF 600V 65p
BCI07 15p | BFY&d 450 | OAS1  10p | TIP29A 49p [ oNu054 45p | 40408  5op 9 Any one type FIVE AMP
BC103 15p | BFY90 76p | 0A200 8p | TIP4O0A 58p | 2N3055 4Sp | 40486  T5p HENRY'S | excest whoere CRS 5,400 400y s0p
BC109 16p | BLY3§ 825 | 0A202 lop | TIP31A 6lp | 2N3440 50p | 40636 100 s 16 & quantity SEVEN AMP (T048)
BCL09C 14p | B8X20 15p |OCI6  BSp | TIP41A 74p | 2N34d2 110 | 40430 8sp | See pages 75 || discounts shown. § CRs 7700 100v &0p
8p | BUI06 220 | OC20 1-25 | TIP4ZA $0p | 2N3325 80y araDackiCavar ol R CRS 7/200 200 7o
BCL4T 12p | BY00 15p | OC:8 65p | TIS4 26p | #N3511 S%p this magazine. lasey CRS 7/300 400v 15p
BC165C IMp ' BY127 15p ! 0C35  55p | V403A 25p | =N3702 1lp BEST VALUE - CRS 71600 600v S5p

'RADIO

Henry's e,

EDGWARE ROAD, W2

74

All types offered subject to availability. Prices correct at time of preas E. & 0. E. 105

All mail to 303 Edgware Road, London W2 IBW

VAT to be added to all orélers. UK post

404-406 Electronic Components and Equipment 01-4028381| Opan.-
354-356 High Fidelity and Tape Equipment 0
308 PA-Disco-Lighting High Power Sound 01-723 6363
303 Special offers and bargains store

G| 5p. per order.

-4025854/4736 | Pam-Gpm
Sdays s weak
Ail stores
open zilday

| Saturday
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PAKEL HETERS - TRANSFORMERS - CONTROLS - RELAYS
IRONS - TOOLS - VALVES - PCT GORES MOST TYPES OF COMPORENTS "Elll'ys

You need 2 ca_talngue! §5p post pait complete with nlscaunt Vouchers

T—— e
f — ‘l

Cafa!ngug

SPECIAL PURCHASES

AVOMETER MOVEMENTS
AVO B or 9 50mA MOVEMENTS.
Ex Brand New AVO's £3-50
Past 20p.

LARGEST RANGE
OF KITS &

UHF TV TUNERS
CHANNELS 21 TO'B4
Brand new transistorised
geared tuners for 625 Lin¢
Receiver IF output, £2-50,
Post 20p.

GARRARD BATTERY TAPE

DECK

GARRARD 2 speed 9 volt tape dacks. Fitted record/
play and oscillator/Erasa heads. Wind and rewind
controls. Takes up te 47 spoola. Brand new com-

TEST

EQUIPMENT

MULTIMETERS

{carr. etc. 30p)

EASY TO BUILD KITS
BY AMTRON—
EVERYTHING SUPPLIED

TLHAID 2ot Robust e R
olt Robus' r 298
U437 10K/Volt Steel case. AC up to 41 KHz 4-95 e e 585
U4324 20K Valt with AC current ranges 8-00 5 Superhet RIC receiver 5.5
AFiD5  SO0K/Yolt 11-95 455 AM signal generator 12-33
U413 20/Volt AC current. Steel case  10-50 65 Simple transistor tester 1-40
U4341 Plus Bullt In transistor toster 10-59 115 & watt Amplifier 3-50
Maodel 500 30K/ Velt 9-95 120 12 watt amplifier 470
OTHER EQUIPMENT 125 Stereo control unlt 5-70
SE?50B  Pocket Signal Injector  2-10 carr. 15 130 Mono canirol unit 3-60
SE500 Pocket Signal Tracer 1-70 carr. 150 605 Powar supply for 115 4-55
TEIS Grid Dip meter 440kHz~ 1o RoxeRatonl o U1 ZHPN fEx
280mHz 15-08 carr. 30p 51 e« eatnal el oA
TE4D  AC Milllvoltmeter 1-2mHz $5-95 carr. 35p S bt AT TR o2
TE65 28 Range valve valtmeler 18-85 carr. 40p 240 Auto packlng light =
TE20D  120kHz-500mHz RF Genarator 215 Mic. preampilfier 608
15-95 carr. 40p 570 LF generalor 10Hz-1mHz 15 gn
TE22D  20442-200kHz Audlo Gsner%t'or“ s g‘;g ga"wuve generator 20Hz-20Khz {;:'2
1 carr. D
SE350A  Deluxe Signal Tracer 12-50 carr. 20 620 Ni-CAD Ch"“” 212y 00,
2Eco0 " VoltlohmelR-C subf = 830 STAB Power sugply 6-i2v 025014 #:12
RF fiefd/RF gen. 14-75 casr. 20p 247 EICC;';":“}; EPEsCharie it
New Revolutionary Supertester 680R 108 Windscreen wiper timer 680
B880R Multl-tester Accessorles 780 Acoustic switch 16-75
£18-50 Transistor tester 100 780 Metal Detector (electronlcs only), 9-65
Elactronic voltmeler  13-00 790 Capacitive Burglar alarm 685
Ampclamp 1 835 Guitar preamp. 425
Temperature probe 840 Dalay car alarm 6-15
Guass meter 875 CAP. Discharge ignition for car engine
Signal Injector {-Ve Earth) 1315
EEIEF‘; Sgguence s&g fcnniel (éallbtralov gﬁ
ro evei Indicator %
Shunts 25/50/100A 525 120-160mHz VHF timer 11-30
715 Photo ceil switch 770
A SELECTION OF INTERESTING 195 Electronic continulty tester o
C3025 Compact translstor tester 30 871 Slide projector auto feed control 7:15
E1300 Meno mag. cart. preamp. -75 235 Acoustic Alarm for driver 7-60
E1310  Sterec mag, cart. preamp. 481 465 Quartz XTAL checker 875
Easiphone telephone amplifier 7-95 220 Slanal Injector 2-30
Di1203 Teleamp. with PU coil 4-40 350 VOX 15-50
Lit Daor Intefcomm. and chime 7-95 432 Testakit 19-30
Chattallte (}ighta 28 you talk) 3-90 670 Buffer Battery Charger 6-55
1 Kw Dimmaer/eontroller 3-00 8385 Capacitive Contact Alarm -6-25
V’ Twin soring unit  For 3-35 B50 Elocironic Keyer 18-75
16” Twin spring unit Reverbs 5-8% 820 Electronlc Dignlal Clock 58-50
Car Tachomater Electronlc 8-95
VHF 105 Aircraft Band Corrector 4-50 ALL KITS OFFERED
4 Ch. mlc. mixer 3-75 SUBJECT TO
, 82004 2 ch, Stereo mixer 5-95 STOCK
AVAILABILITY

PK3 Kit, Fich your own printed circuits
£1-50

BUILD THIS RADIO
Portable MW j L
tadlo kit using Mullard
RE/IF module. Features
W — bandspread for

Prices correet at
time of preparation.
Sublect to change
without notice.

extra selectivity. Slow
motion tuninq. Fibre
plass PVC ¢
output. Al parts £7. 96 (battery 22p). care. etc. 329

BUILD THIS TUNER

MW/LW Radio Turner to use with any amtplifler.
Features Mullard RF/IF module Ferrlte serlal, built
in battery. Excellent results. Size 77 x 23" x 3}”.
All parts £4-85, carr. 15p.

EXCLUSIVE: SPECIAL OFFERS
MWILW CAR RADIO AKAI GXC40
4+ or — Earth with speakes Sterea casseite recorder.

andk ﬂ;‘i}ngs. £5-50 can-lf.s!l ssilu‘rrlluazingo ; e —— T pr——— ]
packg. 30p. Palr a micro-
phones. £5 35 carr/packs. MULTIPUSEts& RADIORIC KITS
8 TRACK CAR STEREQ- 20 1071 Sftarolect
(-~ Earth) wlth speakers In 5 WAVEBAND PORTABLE 150-1 150 Prolects 13-20
Pods & fixings. £12-50 TWIN SPEAKER Telephone Cnmmumcalur 7-20
carelpacka. 40p. MM WISWINRCRAFT—' x20 20 (El §-95
PUBLIC SERVICES. £10:45 | 45 w(radlu) ,' Projects 3-45

HANIMAX HC1000 carr/packg. 30p.

A (carr.fpacking 40p)
Battery cassette recorder. PORTABLE CASSETTE

All transistor circuits with hand books

£10-50 carr/packg. 25p. TAPE PLAYER—
{orcar ar carry around. £7-25
HANIMAX HC2000 carrfoackg. 20p. All_types ofiered sublect 1o avallability.

Battery/Malns casselle ra- HANIMAX BC308 POCKET
corder. £13-50 carrfpackg. CALCULATOR WITH
30p % KEY. £28-95.

Pricos correct at time of press &
16% VAT TO BE ADDED TO ALL ORDERS
UK post etc. 15p per order unless stated.

Henry's i
EDGWARE ROAD, W2
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SEE FACING
PAGE FOR
ADDRESSES

picte with head circuits.
59 carr. 30p

TOP QUAL-
ITY SLIDER
CONTROLS

0mm stroke high
quality controle com-
plete with knobs (post.
oic. 15p any quantity).
Singles Log and Lin
5K, 10K, 22K, 50K, 100K,
250K, 500K, t Meg.
45p each.

Ganged Log and Lin
10K, 22K, 50K, 100K,
250K, 65p each.
(Quantity discounts
available)

Complete with knobs. |

MARRIOT

TAPE HEADS
4 TRACK MONO or
2 TRACK STEREO

17 Hioh Imnedar‘s;tz:c A

‘18" Med. Impedance
£2-00
R730/E73 2 track mono
RecordlErase low Imp.
5p pat
Ernse Heads tor 47° and
‘8"
‘% 2 track monn.
Hi imp. £1-75
'43' Erase Head for '83'
T5p
{Post, etc.
guantity).

15p any

SINCLAIR, MINIATURE AMPLIE-

FIERS & TUNER/DECODER
AMPLIFIERS (carr.. etc. 20p)

4-300, 0-3 waft 8 volt
1-75

104, f watt Svolt 280
304, 3watt # volt 295
555, 3watt12volt 3-10
ET208, § wait 12 volt5-10

608, 10 watt 24 volt 4-10 |

410, 10watt28volt 4-95
E1206, 30 watt 45 volt

9-95

E1210, 21 + 23 waits

12 volt 1-2%

RES00, 5 watt IC mains

operated  Amplifler
with controls '

SACI4, T + T watt ]

Stereo with controls
£9-70

SACI3, 15 4 15 watt
Stereo with contiols
£11-75

SINGLAIR ({carr. 20p)
PROJECT 60
Z30 3-57 Z50 4-37
Sterec 60 Preamp. 7-87
PZ5 £3-97, PZ& £6-37
PZ§ (for ZT50) £4-77
(TRANS £2-35)
AFU £4-45 K
New SINCLAIR
PROJECT &0
Stereo Preamp. 11-95
Audl|o Fllter Unit 6-85
Z40 15 Watt Amp. 5-4S
260 25 Watt Amp. 635
PZS Mod. for 1 on Z‘Z;:o

P26 Mod. (S Tab)

10n 2 Z40 7-98

PZ8 Mod. (S Tab)

1on2 Z60 758

TRANSFORMER FOR
2

PZs
Project 605 Kit 13:85

POWER SUPPLIES FOR
EVERY PURPOSE

(AJl cased unless stated chassis)
470C 6{74/8 volt 300 MA (Includes Mulﬁ-‘Ad!pluI lor

Tape Recorders, etc.)

Car nghter Veltaga Adaptors SOO‘mA (Sta!e voltuge

Bv.
SCM 3]6[7}[9 volt 400mA

HC244R Stabllised verslon

P500 9 voit 500mA

P11 24 volt 500mA (chassis)
P15 26/28 volt 1 amp (chassis) <

P1DED 12v 1 amp (chassis)

P1031 45 0-9 amp (chassis)

P12 4§-12 yolt 0-4-1 amj

SE1D1A 3/6[8[12 volt 1 amp (Stab.) 1
P164 6/7§i9/12 1 amp (Stab.)

post 20p

t 25p

1 :IS clrr. 30p
435 carr. 30p
2:50 post 20p
2-90 pont 20p
2-30 post 20p
4-25 post 20p
7-50 post 20p
7-15 post 30p
n 30 post 25p
0 post 300

iy

Mares Tails £9-50.

FIBRE OPTICS

6-01 Diam. Mono Filament
£1-50 per 25 metre reel

0-13 Diam. 64 Fibres
Sheathed. £1-00 per metre
SPRAYS 15mm Diam.




YATES ELECTRONICS SR REES, 15oShotR LR NS
(FLITW I CK) LTD Canalopue w‘hich contlin: data sheets for most of the

components listed will be sent free on reguest.
t0p stamp appreciated.

DEPT. 'E.E.' ELSTOW STORAGE DEPT- L Collers Weicame Mon. to Sat. 9 a.m, 5 p.m.,

KEMPSTON HARDWICK, ‘
ORLUARY: PLEASE ADD 105, VAT

RESISTORS MULLARD POLYESTER CAPACITORS C295 SERIES

+W Iskra high scability carbon film—very low noise—capiess construction. | 400V: 0-00IuF, G-00154F, 0-0022;F. 0-0033uF, 0-0047uF. 2ip. 0-0068u4F. O-OluF,
{W Mullard CR25 carbon film—very small body size 7-5 x 2-5 mm. [ 0-015xF, 0-022.F. 0-033uF. 3p. 0-047xF. 0-068uF. 0:1uF, 4p. 0-154F, 6p. O 22uF,
W 2% ELECTROSIL TRS. 73p. 0-33u4F. llp. 0-47uF, 13p

ower Values Prite 180V: 0-014F, 0-0154F, 0-0224F, 0-0334F, 0-047uF, 0- 0684F, 3p. 0- 1F, 3ip. 0+ 15.F,
watts Tolerance Ra;g;n avaé)l:lble 1799 II?08+ 44p. 0-22pF, Sp. Q-33uF, 6p. O 4747, Tip. 0-6BuF, llp. |-0pF, 13p.

o v, 4-70-2-2M g 4 P ‘8P | MULLARD POLYESTER CAPACITORS €280 SERIES

i 19% DT B 3.58 8P| 250v P.C. mounting: 0 OIMF, 0-0154F, 0-023uF. 3p. 0-033uF. 0-047uF. 0-04BAF,

t] 25 100-1MQ P P & 3ip. O |uF. 4p. 0 1SuF, 0-22uF, Sp. 0-33uF, 6fp. 0-47aF. 85p. 0-684F, 11p. |-04F,

i 105, ALRREL = IE: 9:aP [ 13p: 1-5uF, 20p. 2-2uF. p.

H 1095 ra-10a E12 5: 5.50 [ MYLAR FILM CAPACITORS 100V | CERAMIC DISC CAPACITORS
Quantity price applies for any sclection. Ignore fractions on tetal order gkgELgFosxFo.o%"ES;?F.u%s“DFbﬂgF?II;;FI’.:oF0%";5 100pF to 10.C0GpF. 20 e2ch.
DEVELOPMENT PACK ELEC.TROLYTIC CAPACITORS
0-5 watt 5% Iskra resistors 5 off cach value 4:70 to 1MQ. (uFjv) 1763, 1-5/63. 2-2/61, 3-3/63, 4-7/63, 6-B/40, 6-8/63, 10725, 10,63, [5/16, 15/40,

b . 5 . . 3 » y . . o3, . AN,
E12 pack 325 rcesiscors £2:40. E24 pack 650 resiscors £4-70. 15763, 22/10, 2225. 22/63. 33 6-3, 33716, 33140, 47/2, 47/10. 47/25, 47/40, €8/6-3.

68/16, 100/4, 100710, 100725, 150/6-3, 150/16, 22074, 220 63, 220716, 33074, Gp. 47/63.
lgao':g, gggsi 1lzloaslbg,3&rul:,53’76g 6?-236’%5_ 68,63. 150140, 220 40. 330/16. IO?OH. 19p.
R b -3, 11p. ’ 5 , 1000/ 10, 12p. 47025, 680/16, 1500/6-3,13p.
g;roiN:E:Okrgngmsm Q. log or linear (log 1W, Fin tW). 470740, 630,25, 1000716, 1500710, 2200/6-3, 18p. 330/63, 630,40, 100025, 1500/16.
Single, 12p. Dual gang {stcrco), 40p. Single D.P. switch, 24p. 2200710, 330046 3. 470014, 21p.

SOLID TANTALUM BEAD CAPACITORS 12p

SKELETON PRESET POTENTIOMETERS - 0-1uF 35V 2-2aF 35V 228 16V
Linear: 100, 250, 50003 and decades to SM Q. Horizontal or vertical P.C. 0-22uF 35V 4-7uf 35V 33aF 10V
mounting (01 macrix). 0-47uF 35V 6-84F 25V 27uF 63V
Sub.rinisture 0-1W, 5p esach. Ministure 0-25W, 7p each, i-0uF 35V 10uF 25V 100uF 3V
TRANSISTORS MEROBOARD S 2 CIE R SO CKELS

. . - - insulated 8§
ACIO7 IspiAFIl6 2o BEIlS  28piOCA  12p INIIOT M2o| 3o w3 . zip b | Secaederd meoised 12p 3-imm imsohied 55
ACI26 [2p| AFI39 32p | BFI73  20p | OC44 12p 2N3708 10p| 31 75 1 14 gindey Tadd B Ema Gt
AC(27 15p | AFI78  32p| BFI7Z  28p | OC45  12p |2N3709 1le| 3} 3 32 - R HETGE o= 3Se i T 3o
ACi28 I5p | AFIB0 40p BFI7§ 32p OC70  I2p | 2N3710 Mlp| 33 . § 2o 18 L o &p
ACII 13| BClay 13| Bhise b OCr2  an 3Nl g |15 X3 (O I 3 =T 3

P » > » P 7

AC|76 15p|BClos 12p | BFIBI 32 | OCBL 120 | 2N4082 12| 17 % 3omin F mn | DN PLUGS AN O e, & pin
ACIB? o|BCI09 12p | BFI94 14p | OCB2D I2p | 2N4286 200 | 7 » 3; (pliin) —  60p ZRpinbiicin speangl B0 1o b . 6 pi
AaClgs BCI47 12p| BFI95  I4p 2N2646 60p | 2N 20p | |7 % 25 mm} o 3 Slg Por S POICIRe D
ADIS0 50p | BC148 12p | BFI97  15p  2N2904 20p | 40380 355 | 21y & (Dhin) —  I2p A HL N b
ADI49 45p | BCI49 12p | BF200  32p  2N2926 10p 40361  35p| 2] w 3} (phin) — lip Ny (s GNAP B
ADI6| 33p | BCIS7 I4p | BFYS0 20p | 2N3054 58p | 40362  40p | pin insertion tool 520  32p - - ‘
ADI62 36p | BCI5S8 |4p | BFY5]  20p | IN305S 60p | 40408  40p | 5ho¢ face cutter 42p 42p BATTFERY ELIMINATOR £1.50
AFLl4 20p BCI5% I4p 2N3702 13p ZTXI08 15p | pac. 50 pins | 205  20p |9V mains power supply. Same size s PP9 batcery.

BFY52 20p
AF[I5 20p | BCIB7 21p BUYIOS 225p | 2N3703 12p ZTX300 15p
OC26 45p 2

13p
AFLI? 20p | BDI3Z 75p OC28 S0p | 2NI70S  12p | ZTXS00 15p
AFlL18 igp | BDI33 75p | ©CI5 50p { 2N3706 Llp ! 2XT503 20p | LARGE (CAN) ELECTROLYTICS

1600uF 64V T4p 2500uF 64y 80p 4500uF - 16V 50p
2500uF 40V T4p 2800uF 100V £2-60 4500pF 25V £1-68
ZENER DIODES WIRE WOUND POTS. IW, 10, 25 200uEEME T PLOOFBILEYR3 00 00aE IS lS
400mW 5% 3-3V to 30V, I2p. | 500 and decades to 100k @, 35p. | HIGH g_‘g";}‘\ﬁiw;ruBULAROFDA:;"?C"IJ'%RS—I.OW MRS
Q- I2p O | uF 13p Q-474F Pl
DIODES POLYSTYRENE CAPACITORS 180V 2:%
RECTIFIER SIGNAL 10pF to 1,0000F EI2 Serizz Values. 4p each.
8y |27 1250V iA 12p OABS 7p 5 3
IN4001 S0v | A Tp OAI0 5p ¥
e oo U 3p el 5P [ SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI
::28‘86 800V |: l_op Ir4148 SD The GDI is the world's first semiconductor that ¢an conwert a concentration of gas
11N4007 1000V 1A |op BAI14 3’ or smoke into an clectrical sigaal. The senior decreascs its electrical resistance when
g -~ P | it sbsorbs deoxidizing or combustible gases such as hydrogen. carbon moneoxide,
hane, propane, alcohol, Morth Sea gas, a; well as lrho;;—dus:‘ conuimrF air ar
smoke. Thiz decrease i ually farge cnaugh to be wutilized without amplification.
SLIDER POTENTIOMETERS BRUSH'EID Futl deﬂilsl and cir:ui?: ‘:’r; supplicd with each detector.
86mm x 9mm x 16mm, lenzth of track 5%mm. :k:?ﬂs um Desector GDI, £2. Kir of parts for detectors including GDI and P.C. beard buc
. 2 * excluding case. Mains operated dercctor £5-20. 12 or 24V battery operated audibie
SINGLE 10K, 25K, 100K loe. or lin. 40p, :%u;: xxsiri,_nzsrop alarm £7:30. As above for PP9 batfery, £6-40.
f in in,
DUAL GANG, 10K + I0K erc, log. or lin. 80p. | oif, o 2in. 7p PRINTED EOARD MARKER 97p
KNOB FOR ABOVE, I2p- . Draw the planned circuit onte a copper laminatc board with the P.C "Pen, allow to

THYRISTORS
FRONT PANEL. 85p. 2N5060 50V 0-8A 30p

18 Gauge panel 12in x 4in with slots cut for use | 2N5064200V 0-84 47p

dry, 3id immerse the board in the etchant. On removal the Circuit remains in high
relief,

with slider pots. Grey or matc black finizh com- TO6F Sng 44 40p -
plete with fixings for- 4 pors. 106D 400V 4A 55p METERS 127 Scale-500uA, ImA. 10mA, 100mA £1-90
ALUMINIUM BOXES
E
AB7 21" x5i"xIL”  sop SO e G 4 BULGIN MAINS CONNECTORS A :
ABS 4 % 4" 14" 50p ABIS 87 % 67 x 3" 108p 3 Pin HA Chassis Plyg - 10p 3Pin 1A Chassis Socket 13p
AB% 4 w23 x| ;—' S0p ABLE 107 % 7% » 3" 122p Ling Socket 13p Line Plug 12p
ABIO 4% x 54" x 137 50, ABIT 10" % 44 % ¥ 108p : - i
ARII 4" :2§~ x 2" s0p P el it 1200 IR RIS Cas i nEluc iR dn 3Pin 3A  Chassis Socket 21p
ABI2Z ¥ x27x " 4p AB|S 12" x 8" x 37 160p 2 P Line Plug 23p
3 Pin S5A Chassis Plup 16p
— Linc Socksr 15p 2 Pir 5A Line Plug 20p
HEATSINKS-—HEVDPOINT ToE C . - o et
2w 24p 4 45p lip 5p TOIl Single S5p
i THERMISTORS ROTART MAINS SWITCH
w 16p W 60p TOI8 Clip 5p TOl Double 8p VA1005 15p D.P. 2A 320
VAIOZE i5p
VA|033 iS5
TRANSFORMERS All have 240V primary 3::322? ::p LINEAR IC’s
MT3012 0-12-15-20-24-30V 2A £2-85 VAIOTT |5: | 709 14 pin DIL 40p
MTSOfF  0-(925-33 40 50v 1A £1-90 | e i 741  BpinDIL  40p
MTS50/1 0-19-25=-313-40-50V [E3 £2-55 741 14 pin DIL 38p
s e | D e
™M - £2-10, 747 14 pin DIL 85p
MTE0/1 0-24.30-4048-60V 1A £2 80 ‘I‘:“IL’?{C R EZ:‘;_"V‘VT%'; o 748 8pin DIL 45p
I s D S S AT £3 80 ap 3V : ° : DIL Sockets 14 gin and 16 pin  16p
2 = =

76 Everyday Electronics, February 1974



Quite possibly youdo  iUsalso quite
passible your knowledge is not as broad as it
roight be and probably you're keen to fill in
the gaps.

Whatever the extent of your knowledge in
this fast-moving technology. it's a fair bet that
this little book can help you find a few
IMHSSing answers.

-

Designed for anyone who wants {or needs) to
understand how semiconduciors work and
how they work together in solid siate
electronic systems, this book takes the reader
through @ 12-lesson, self-teaching course
writlen in layman’s language.

The course. complete with guizzes and
glossaries covers basic theory and use of
diodes, transistors, thyrisiors, opioelectronic
devices. It also covers kegic and bipolar, MOS
and linear integrated circuits.

Understand Solid State Electronics?

Texas Instruments, acknowledged leaders in
the field of scmiconductar technology
originally produced ~"Understanding Solid
State Elecironics’ as a 12-hour videotape
presentation. Such was the response 1o the
course for a back,up text book that this
242-page volume was published. Now
available in the U K. for the first time,
“Understanding Solid State Electronics”
priced at £1.20 (inc. p & p) gives a
comprehensive treatment of electronics
without assuming any prior knowledge of
electronics or mathematics.

Complete the order coupon below, mail it
with your remittance to Data Sales, M.S521,
Texas Instruments Limsited, Manton Lane,
Bedford, and your copy of
**Understanding Solid State _[ Yia
Electronics’ will be N LL.'
despatched by retum. .\_

m ey e o Plagseszag ma. ..o
3 copy(iczt 0f Undarstanding
Salid Stare Elcetroncs

. at £1.20 2ach Line. 3 &'p}

ICnequcs shouid be

made nayatte 10

Toxas Ingtruments Limnitad)

PSYCHEDELIC LIGHTING UNIT IN KIT FORM

Make this fascinating three-channel uniz from a kie which contains all
components neaded 0 producc an ever changing light display. Takes
its drive from the :peaker terminals of a record player. tape recorder
ar portble radio. Will drive a total of 2kW of coloured lamps at 240
volts. Supplicd complete with PVC covered steel cabinet with holes
ready punched for controls and cable outlets. Master control included.
Colovred lamps not zupplied.

Price per kic £11-95. 240 volt coloured lamps, each 0p.

METAL CABINETS

These attractive stecl cabiners are PVC covered in a range of colours,
and offer an ecenomically priced unit for the home conscrucror. The
chasziz, which has a white satin PVC finish, provides an easily accessible
building area, with an integral fascia panel. The cabinet (3 supplied
complete with stick-on fect.

Colours avajlable include Green, Groy Black, White and Blue. Every
effort will be made to supply aselected colour, but please give alternatives
if possible.

Approx. size in ins.
Ia w,

1 ) b
8

X panels
Please send 5.A.E. for quotation.

FIXED YOLTAGE REGULAfDR;
TO3 case. Gives stabilised supply. MVR 5 V._MVR

il &% 3
Ccher sizes to special order. HOLES PUNCHED in fronc or back

TO yoUr own requirsments.

12 ¥, MYR IS V.
All priced at £1 65

IDEAL FOR

VEROBOARD z
0.1 D.lL. REED RELAY

7p
27p Operates direce from 5 voke TTL logic
29p elements. Mormally open contact rated at
;?D 0-25A, 100V d.c. Price each £1-50

L =2

AFX Sin

Our CATALOGUE, priced at 25p post free
R.S. range of pr i | I Price
All arders over 50p POST FREE—U.K_ only. Overscas postage at cost.

$.A E. with all queries please.

CELECTRON-E

P.O. Box No. !, Llantwit Major, Glamoergan, Wales GF6 9YN

in U.K., shows most of the
s include VAT,
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YOU AIN'T
NOTHIN’® YET !¢

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

Approx. Size B3" x 23" x 64"

Features include push button “Spot On” tuning, with up
to 5 pre-set stations (no difficulc tuning dial and drive
cord). Easy *’no problem’” construction, requiring only a
few simple setting up adjustments with a D.C. Voltmeter.
Uses NEW pre-set modules for R.F. and I.F. circuits—no
circuit alignment. High efficiency Integrated Circuit Phase
Lock Loop Decoder for perfect stereo reception, with
stereo (amp indicator. TOTAL KIT price only £28-30
including V.A.T. and postage. With Fibre Glass P.C.
Board, ncat slimline teak veneered cabiner with brushed
aluminium front panels, push buttens cte.

All ports availgble sebarately.

AND ANY GOOD QUALITY
Please send large S.AE. for full derails.
228, ECCLESALL ROAD, SHEFFIELD S1t 8PE

Teiephone No. (6742) 668888
THE COMPONENT CENTRE OF THE NORTH

| ELECTRO
SEARES

e

o A

“TEXAN", “GEMINI"

USE WITH THE 2
STEREC AMPLIFIER.
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The Sinclair Cambridge...
no other calculatoris so powerful
and so compact.

Complete kit-£24-95! .....

The Cambridge — new from * Uniquely handy package.

Sinclair 4317 x 27 x 11”7, weight 31 oz.
The Cambridge is a o /;2/59,0;5, 7% g Smart black and tan styling.
new electronic (/’55555’55”%” 7 * Standard keyboard. All you need
calculator from Sinclair, for complex caiculafic‘)ns. x
Europe’s largest * Keys react with positive click
: when pressed.

?tatl)%u;?;%:;nagx?rct? IEE * Clear-last-entry feature.
h le th P * Automatic ("implied’) constant —

andle the most complex no need for separate operating
calculatlons,_ ina button.
compact, reliable package. * Common-sense (‘algebraic’)
No other calculatar can logic — enter calculations just
approach the specification _as you write them.
below at anything like the “* Calcufates to 8 significant
price —and by building it

digits; fully floating
yourself you can save a decimal point positions
further £5-50!

itself automatically.
* Clear, bright
Truly pocket-sized 8-digit display.
With all its calculating * Unwanted zeros are
capability, the Cambridge e pres=oel
still measures just * Display flashes to
41" x 2" x 11" . That means indicate overflow.
G ) . * Operates for weeks
you can carrythe Cambridge ST Cu TR
: r -type
wherever you go yw_thqut Ryt
inconvenience —it fits in your
pocket with barely a bulge. It
runs on ordinary U16-type
batteries which give weeks of
life before replacement.

Easy to assemble

All parts are supplied —all you

need provide is a soldering iron

and a pair of cutters. Complete
step-by-step instructions are
provided, and our service department
will back you throughoutif you’ve any
Gueries or problems.

Total cost? Just £27-45!
The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready
assembled, it costs £32:95—so you're
saving £5-50 ! Of course we'll be happy to
supply you with one ready-assembled if

you prefer —it’s still far and away the best
calculator value on the market.
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A complete kit!

The kit comesto you packagedin a
heavy-duty polystyrene container. it
contains all you need to assemble
your Sinclair Cambridge.

Assembly timeis about 3 hours.

Contents:
. Cail.
. Large-scale integrated circuit.
. Interface chip.

. Thick-film resistor pack.

. Case mouldings, with buttons,
window and light-up display in
position.

. Printed circuit board.

. Keyboard panel.

. Electronic components pack
(diodes, resistors, capacitars,
transistor).

9. Battery clips and on/off
switch.
10. Soft wallet.

This valuable book — free! Why only Sinclair can make you this offer
If you just use yourSinclair Cambridge for The reason’s simple : only Sinclair —Europe’s largest electronic calculator
routine arithmetic — for shopping, manufacturer — have the necessary combination of skills and scale.
CONVersions, percentages, accounting, G a c o & o
tallying, and so on ~ then you'li get more Sinclair Radionics are the makers of the Executive —the smallest electronic
than your money’s worth. calculator in the world_ In spite of being one of the mare expensive of the small
) : calculators, it was a runaway best-seller. The experience gained on the Executive
Butif you want to get even more cut of it, has enabled us to design and produce the Cambridge at this remarkably low price.
you can go one step further and iearn Lo 1 ) 3 i
how to unlock the full potential of this Butthatin itself wouid_n tbe enough. Snnclalr also have a very long experience of
piece of electronic technofogy. ; producing and marketing electronic kits. You may have used one, and you've
almost cenainly heard of them — the Sinclair Project 60 stereo modules.
eIy It seemed only logical to combine the knowledge of do-it-yourself kits with the
> Wapessi® e knowledge of small calculator technology.
AT - And you benefit !
- \ Take advantage of this money-back, no-risks offer today
e b The Sinclair Cambridge is fully guaranteed. Return yourkit within 10 days, a nd
A e ol we'll refund your money without question. All parts are tested and checked before
'.| 33 despatch —and we guarantee a correctly-assembled calculator for one year.
e :.—a i Simply fiil in the preferential order form below and slip it in the post teday.
‘:-‘_15-::..".‘:1- / Price in kitform: £24-95 4 £2-50 VAT. (Total: £27-45)
e It Price fully built: £29-95 + £3-00 VAT. (Total: £32-95)
i e W T P— " S S S A N — —i—————ﬁ1
i £E 2 74

To: Sinclair Radionics L1d, London Road.

How ? It's all expiained in this unique St Ives, Huntingdonshire, PE17 4HJ

booklet, written by a feading calculator
design consultant. Inits fact-packed 32,
pages it explains, step by step, how you
can use the Sinclair Cambridge to carry kil
outcomplex calculations like : £24-95 - £2-50 VAT (Total : £27-45)
Logs Sines Casines [T]a Sinclair Cambridge calculator ready

Tangents Reciprocals nthroots I buili at £29-95 - £3-00 VAT Address l

Pleasesend me Name
7 a Sinclair Cambridge calculator kit at

Currency (;ompound (To1al: £32:95) : e
:gg\:sarlsr:(:r;tg:::r.est *] enclose cheque for £ , made
= out to Sinclair Radionics Ltd, and
crossed.
*Please debit my *Barclaycard/Access
account. Account number

— g | — |

Sinclair Radionics Ltd, London Road,

Stlves, Huntingdonshire +Del re & PLEASE PRINT
Reg. no : 699483 England i e e :
VAT Reg.no: 213 8170 88 h—_———ﬁﬁ—-—————_———
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PROJECTS..
THEORY....

PLEASE HELP YOURSELF!

It is simple and inexpensive to make a start in
the hobby of electronics. The bare essentials
in equipment are a soldering iron, screwdriver,
wire cutters, pliers, and a modest type of multi-
meter.

But let us be honest—it is hardly likely to stop
just there! After completing a few simple
projects the urge to delve progressively further
and deeper into the subject comes quite
naturally; to conduct experiments and try one’s
hand at circuit design, for example.

However, visions of the need for additional
expensive equipment may cause some
enthusiasts to hesitate and ponder over the
probable financial outlay invelved. Well, we have
good and reassuring news in this connection.
While many spare time activities do depend
upon commercially made equipment that is often
expensive, in the case of electrenics “do-it-your-
self” is doubly true! The most important circuit
checks and measurements can be performed
with instruments of a kind that the constructor
can build himself—provided he is given full
design details.

This month EVERYDAY ELECTRONICS introduces
tke EE Test Gear Five, commissioned specially
for our readers. Collectively, these five instru-
ments will satisfy all the more usual require-
ments of the average constructor, experimenter,
and designer. While a careful eye has been kept
on the budget, these units have been designed
to the highest professional standards.

This, then, is an opportunity for every reader
to equip himself with a fine set of test gear—

Our March issue will be published on Friday, February 15

instruments he will be proud to own and use
and to show to his friends because they will

~demonstrate his own handiwerk as a censtructor.

These five handsome instruments will transform
the appearance of any “den” or private retreat,
however modest. Their good looks are incidental
however. -The instruments are designed for
serious work, not just to impress the visitor—
though undoubtedly they will. With the EE Test
Gear Five before him, the least pretentious of
constructors will feel confident to tackle more
ambitious projects and maybe venture into some
experimental and design work in addition.

A word to the wise. All these instruments will
have immediate and lasting value. So start
building your collection this very month, with
item number one—the Power Supply Unit.

Thoese more seasoned enthusiasts who already
possess some items of test gear may well con-
sider the merits of having a unified set of
instruments with a common power supply
linkage. Otherwise, one or more items of the
EE Test Gear Five could be used to make up any
deficiency in their existing equipment,

OUR NEW PRICE
Soaring costs of materials, especially paper;
have caught up with us. Regrettably we have to
advise readers that as from next month the
price of EVERYDAY ELECTRONICS will be 20p,

Fot =2

EDITOR F. E. Bennett . ASSISTANT EDITOR M. Kenward ] B. W. Terreli B.Sc.
ART EDITOR j. "D, Pountney ® P, A Loaztes e K. A. Woodruft
ADVERTISEMENT MANAGER D. W. B. Tilteard

© IPC Magazines Limited 1974, Copyright in all drawings, photographs, and articles published in EVERYDAY ELECTRONICS is fully
protected, and reproduction or imitations in whole or part are expressly forbidden.
All reasonable precautions are raken by EVERYDAY ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cznnot, however, guarantee it, and we cannot accept legai responsibility for it. Prices quoted are those current as we go to press.
Everyday Efectronics, Fleetway House, Farringdon Street, London, E.C.4. Phone: Fditoriol 01-634-4457; Advertisements 01-634-4202.
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By MIKE HUGHES

Automatically switches on an auxiliary lighting system when mains supply fails

N these days of perpetual electricity failures
I it is convenient to have an auxiliary source
of lighting in the home. It is mandatory that
clubs and public areas have an emergency light-
ing circuit capable of runmng from a source
independent from the mains.

The simple solution, in eithér case, is to have
a circuit, or circuits, running 12 volt bulbs from
an accumutator. This, however, requires that the
accumulator is in a constant state of charge.
This project is basically a battery charger that
is used to keep the accumulator “topped up” but
wired into it are two switchablé output sockets
for running auxiliary lighling and facility is
buill in for automatic change over to the emer-
gency system, should the mains fail.

CIRCUIT

The circuit is shown in Fig. 1. A tapped input
mains transformer is used that gives a nominal
output of 12V r.m.s. (17V peak) at up to 5A.
This is fed to a low veltage, high current bridge
rectifier giving a full wave rectified output that
is fed via a switchable series limiting resistor
1’2 and ammeler circuit to the terminals of the
unit. The stand-by accumulator would be con-
nected to these terminals.

With the series resistor in circuit charge
current is limited to about 0-5 to 1A (for trickle
charge purposes) but when shorted out with S2
the circuit current is limited only by the internal
resisiance of the transformer, the resistance of
the ammeter circuit and the state of charge

of the accumulator. Current could be up to SA

(and even greater). Should there be some major
82

fault with the accumulator or the output was
shorted then current could exceed the 5A (maxi-
mum) and a fuse is inserted to prevent over-
heating ctc.

LIGHTING CIRCUITS

The auxiliary lighting circuits are taken from
the battery terminals via the relay contacts to
switches S3 and 54 to output sockets on the front
panel. These circuits are connected on the front
side of the same fuse. Because the relay {(nor-
mally held in by the 12V a.c. from the trans-
former) is connected with its “normally closed”
contacts in the auxiliary circuit, current cannot
flow through the bulbs unless the mains fails.
When this happens the relay drops out and cur-
rent from the battery flows the other way
through the fuse into the auxiliary circuit. Thus
both circuits are protected by the single fuse.

Some constructors may not wish to build in.
the automatic change over facility; in which case
the auxiliary circuit ought to be separately
fused.

Apprommate cost )
p <=, of components
;% ;.%‘“ including VAT

0
%
. fkt
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CURRENT Fig. 1. Complete circuit diagram of the Emer-

If the unit is to be run from the mains via
a fused ,13A plug there is no need for an internal
fuse on the mains input but take note that this
is essential if the unit is to be run from non-ring
main domestic wiring (a 500mA fuse is suffi-
cient).

‘With this system the maximum output current
to the bulbs is 5 amps (not displayed on the
meter) thus the total power loading must mot
exceed 60 watts. In a domestic situation this is
more than is necessary and in practice two
circuits with a loading of 2 amps each is quite
sufficient. Switches S3 and S4 allow selection
of either or both external circuits in the usual
way.

Remember that this unit provides high cur-
rents, consequently heavier gauge wire than
usual should be used (10 amp rating preferably)
for all internal and external connections (Fig. 2).
It is particularly important to have this in mind
if the equipment is to be permanently wired into
a building’s structure. If the wire is too light a
gauge not only will you get excessive line
voltage drops but the conductors could heat up
and present a fire risk.

INSTALLATION

When installing the equipment make sure the
accumulator is i a well ventilated area because
hydrogen and oxygen are liberated during
charging—a localised build up of these gases
could cause an explosion if exposed to a naked
flame. Ideally it should be contained in a wooden
(frost protected) box outside.

The charger unit should be as close as possible
to the accumulator but for convenience it is
more likely that the latter would be indoors,
nevertheless keep the leads to the accumulator
as short as possible. The longer they are the
heavier gauge they ought to be to prevent line
drop.

When charging a badly exhausted accumulator
it is best to charge at the trickle rate for an
hour or two before changing to full rate—other-

Everyday Electronics, February 1974

gency Lighting Unit.

f—:
Components....

Resistors SEE
E; g.‘.?;)QQ;NW(see text) 'S‘l“")
Capacitor ll‘lJl(
C1 1,000uF elect. 25V

Semiconductors
D1 1N4001

gg 5A, 24V silicon bridge rectifier (AEI
type PM7AB) or equivalent wired group

gg} of 5A rectifiers (4 off)

Switches

g; Two pole 3A 240V onfoff toggles.
33 (Both poles shorted together for S2, 3
54 | and 4)
Miscellaneous
ME1 5A moving iron meter
RLA1 6V coil, 260hms with 5A changeover
contacts (see text)

LP1 240V neon indicator—incorporating
limiting resistor
; T1 Mains transformer. Primary 0-210, 230,
240, 250. Secondary 12V at 5A (Doug-
las type MT 85AT)
FS1 Bulgin panel mounting fuse holder

and 8A fuse
SKif2 2 plug socket pairs for auxiliary
circuits (5A capacity)
SK3/4 2 red, 1 black 5A screw terminals
2 Jarge crocodile clips for accumulator.
Heavy gauge insulated wire, 3 core mains
lead, grommet and cable clamp, Case
approx. 200mm x 150mm x 150mm.

_ﬁr -
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EMERGENGY
LIGHTING
UNIT

® Bz 10 T SCREEN
S (F FITTED]
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SK2 S MAINS INPUT
o8~
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TO T PRIMARY
7 (0-240V)
=0

Fig. 2. Layout and wiring of the Emergency Lighting Unit.
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wise currents in excess of 5 amps might be
drawn. Use can be made of the tapped mains
input of the transformer (if such a transformer

The completed unit with front panel removed tc
show construction. Relay types may differ from
that shown in the photograph.

What do you know ?

TERMS

Explain the following terms as used when dis-
cussing electronic circuits or phenomenon.

Direct Coupling

Bandwidth (applied to a receiver)
Sensifivity

Modutation Depth

Bias

‘adey eyy woy
uonanpoades fyenb ybiy ueigo 0} sIspi0dal
~ adey w1 pasn 81 seig ‘e Aouanbai ybiy ‘910N
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has been used) to slightly increase or decrease

_the maximum charging rates. The output of 12V

r.m.s. assumes the supply is connected to the
input tapping of the same magnitude {e.g.240V).
If, however, you connect 240V across the 210V
tappings the ouipuf voltage will increase by
about 15 per cent. Connecting to higher voltage
tappings will reduce the output voltage and
hence the charge current. Should the maximum
charge current be higher than required a 0-5
or 1 ohm resistor (5 watt) should be inserted
between S2 and FS1 at point A (Fig 1).

COMPONENTS

Finally, some points about the construction
and availability of components. The diode bridge
must be capable of passing 5 amps. If you cannot
obtain the one 5pecified you can make one up
using discrete stud rectifiers (of 5 amps rating
each) which are easily obtainable. They should,
however, be bolted onto a panel of insulating
material prior to fixing in the cabinet.

The relay might present some problems but
a variety will do here. Ideally an a.c. 12V coil
relay with 5 amp low voltage rating contacts
should be used straight across the transformer’s
secondary, but relays with a.c coils are not
very common, The prototype used a 6V d.c. relay
that had a coil resistance of 26 ohms. The d.c.
drive is provided by rectifier D1 and the current
(from the 12V source) is limited by R1 which
should be of 2 watts rating, C1 prevents chatter
of the relay contacts. If you locate a 12V d.c. coil
relay with 5 amp contacts R1 can be omitted.

Because of problems in locating or making
low value shunt resistors for a milliameter a
5 amp moving iron meter was used as a current
monitor. Moving coil meters of the same full
scale reading could be used just as effectively
but are likely to he more expensive. O]

.
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FOR BEGINNERS IN ELECTRONICS .. .
THEORY AND EXPERIMENTS

TUTOR : PHIL ALLCOCK"
LESSON & The Transistor

S o FAR we have mentioned the relationship that

exists between the base, collector, and
emitter currents of an npn transistor and have
examined the current/voltage characteristic for
the emitter/base junction.

"TRANSISTOR CHARACTERISTICS

Manufacturers often publish other charac-
teristics such as the variation of I, with V. Such
a characteristic is illustrated in Fig. 5-1. Each
curve shows the variation of I, as V. is varied,
for a constant value of base current ..

___,.—i""""’"" e AODFA
a |}C A _____...-—-4300;11&
Z 3
£l T
P 200pA Iy (pA}
| e INCREASING
A
P - e THORA
10mA H— el e
]:"b—\....ﬂlc
. SOpA
! L 20ua
| e A ou ] 1l 5 2L
0 1-0V 5-0V Vee

Fig. 5.1. Variation of /. with Vc..

The curves usually relate to a “typical” device
and the values for a particular tramsistor may
differ considerably from the published curves
since the parameter 8 has a wide spread. How-
ever, the curves are useful in that they illustrate
several important features of the transistor.

The first point is that for V. values greater
than about one volt the collector current is
almost constant for a given value of 1. The col-
lector current dees rise slightly as can be seen
from the I,=100xA curve. The current I. rises
by a small amount, shown as Al., as V.. increases
from 1:0 to 5-0 volts. Fer a typical device this
current change might be about 40 to 100#A. Note

86

that the collector current for this curve would
be about 10mA, if we assume that 8 is 100,
since we saw last month that I.=8 .

Although a change of 100sA seems quite large
when compared tg the base current of 100pA it
represents only one per cent of the total col-
lector current. Consequently for most purposes
we can assume that I. is independemt of the
voltage Ve if Ve is at least one volt. (For power
transistors the change in I. can be much larger
and may have to be considered.)

GAIN

The second point which is illustrated by the
characteristics is that 8 does vary somewhat
with I.. If B was constant, each increase of say
100¢A in I, would produce a definite change in
L, equal to (100 B)zA. The changes in collector
current can be read off the characteristics by
measuring the spacing of the curves at a given
Ve, say 1 volt, whilst noting the corresponding
changes in base current for the curves used. For
example at V..=1:0 volt, changes of 100zA in
I,, over the range 100 to 400xA, give collector
current changes represented by the lengths
A, B, C. If these lengths are unequal then 8 is
varying as I. rises.

Some manufacturers give a separate curve to
show this effect and a typical curve would appear
as in Fig. 5.2. The parameter plotted is usually
h.. which is similar to 8 and is actually a measure
of the change in collector current for a smali
change in base current. The curve shows that
. falls at low and high currents. Since the manu-
facturing spread for B8, and hence h,.is already
large this variation of h. with collector current
is not important uunless a wide variaticon of L
occurs in the circuit used. This situation does
occur with “large signal” circuits such as power
amplifier output stages.

It is worth noting that some transistors are
designed to give reascnably high hy, values down
to collector currents of 1pA. Others have their
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Fig. 5.2. Typical variation of fire with /.

best performance at high currents and for power
transistors it may be necessary to ensure that
reasonable values of by are still obtained at
currents of several amperes.

SATURATION

A third and very important feature of the
transistor is illustrated by considering peint P
in Fig. 5.1. Notice that at low V.., less than one
volt typically, all the curves tend to merge into
one line. This is the saturation region of the
transistor, so called because at points such as P
the collector voltage is almost zero and the cur-
rent in the colector reaches a saturation level
above which it cannot rise.

If the transistor is made to operate at point P
any increase in base current above 200zA will
have virtually no effect. The collector current
has saturated and the additional base current
simply flows via the emitter/base junction.
Obviously the relation I.=gI, no longer holds
since I, can have any value above 2002A without
I. changing. To realise the full implications of
this situation consider the circuit shown in Fig.
865

If I. was zero one would have V.=9V (switch
S1 open). By closing the switch any base current
up to about 1mA can be provided by adjusting
VE3. The resistor Rl limits the maximum base
current to a safe value. As the base current is
increased from zero the collector current, equal
to B, also increases and the voltage V.. falls
due to the increasing voltage drop across the
collector resistor R2. If we could make V. fall
to zero the maximum current in R2 would be

9 (volts) _
1 (k)

I. (max)= =9 mA.

Yee

Fig. 5.3. Circuit for testing saturation.
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Any attempt to force I, higher than this must
fail. If the transistor has 8=100 the base current
corresponding to this maximum collector current
will be $/100mA=90xA. If the base current
is made larger than this value the *“ecxcess”
simply flows via the base/emitter junction but
does not give rise to any additional collector
current. The transistor is said to be saturated.

The collector voltage never falls to zero in
practice and so the manufacturer quotes a typi-
cal saturation voltage called V.(sat). The cor-
responding base and collector currents are
usually specified and for the BC107 transistor

=the specification sheet gives:

Ve(sat) at [.=10mA, [+=0-SmA=250mV (max.)
Ve(sat) at I.=100mA, [,=5mA=600mV (max.).
These are maximum values for any sample of
the BC 107 transistor, typical values for the

. same current levels are 90mV and 200mV

respectively. The variation of V. as VRR3 is rota-
ted clockwise is shown in Fig. 5.4. (The letters
J. H, G, identify the connections to the 100
kilohm potentiometer (VR3) as shown in the
Tutor Board article [Oct. '73] page 534).
TRANSISTOR "OFF”
|
+9v

TRANSISTOR
SATURATED

Vee

Vee (SATY

[t}
ROTATION OF VR3
{H MOVES FRCM 3 10 G)

Fig. 5.4. Variation of Vce with setting of VR3.

This lettering will be helpful as our circuits
become more complex and is used in this month’s
tests. The potentiometers can be lcft perma-
nently fixed to the tutor board with the 100 ohm
control on the left hand side, the 5 kilohm
control in the centre and the 100 kilohm control
adjacent to the switch.

THE COLLECTOR|/BASE JUNCTION

The collector/base junction is similar to the
emitter/base junction since it involves the
transition from the base p material to the n
material of the collector (for an npn device}. In
the circuits so far discussed this junction has
been reverse biased since the collector {(n region)
has been made positive with respect to the base.
The only exception to this condition is when the
transistor is saturated. In this state the voltage
Ve(sat) is less than the corresponding base/
emitter voltage which is known as Vy(sat).

The situation is illustrated in Fig. 5.5 for both
{a) saturated and (b) non saturated conditions.
Note carefully that the collector base diode is
forward biased under saturated conditions but
reverse biased under normal conditions. The
base/emitter diode is forward biased for both
saturated and non saturated states.
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= 4 Ls _
0 —

Vept Vbe™ Vee

Veb = Yea —Vhe = 30mV—700mV (a)
= —6iomy

Fig. 5.5. (a) Saturated and (b) non saturated
conditions.

TRANSISTOR LEAKAGE CURRENTS

Early germanium transistors had leakage cur-
rents which were often significant and these had
to be considered when designing circuits. Nowa-
days the modern silicon planar types have very
low leakage and for most general applications
the leakage can be neglected. Leakage currents
increase with temperature however and silicon
power devices can exhibit appreciable leakage
if operating at junction temperatures of say 100
degrees Centigrade or more. The two most com-
mon leakage currents are I, and l... and are
illustrated in Fig. 5.6.

Current l.. is always considerably greater
than [ since the leakage current is forced to
flow via the emitter/base junction and this gives
rise to extra current by virtue of the basic
transistor action. The relationship beiween [
and I, is shown in Fig. 5.6 but note that the 8
value is for very low current operation and may
be much smaller than the specification value,

JUNCTION VOLTAGE RATINGS

The collector/base junction, like any diode.
can only withstand a certain voltage in the
reverse-bias condition. The value depends on the
external circuit conditions at the base/emitter
junction. For the BC107, the absolute maximum
voltage between collector and base, with the
emitter left open circuit, is 50 volts. The corre-
sponding limit for the emitter/base jumnction
(also with reverse bias and with the cellector

BASE NOT USED
HENCE I,=0

EMITTER NOT USED

HENCE Te=0

JTeeo= "'"ﬁ’ Icbg

Fig. 5.6. Hlustration of leakage currents.
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(b)

Fig. 5.7. Simple current generator. -

open circuit) is only 6-0 volts. These ratings
are known as Vaes{max) and V..(max) respec-
tively. (See table of parameters in last month’s
Teach-In ’74, page 24).

CONSTANT CURRENT GENERATION

The ideal voltage source is easy to under-
stand since present-day batteries approach the
ideal very closely. To be ideal the voltage at the
battery terminals must be independent of the
current taken. An alternative, which can be very
useful, is a current generator which has the
property of supplying a constant current, inde-
pendent of the locad voltage. A transistor can
be used to make a practical current generator
which will operate over a restricted voltage
range and one possible circuit is shown in
Fig. 5.7.

The resistor R1 allows current to flow via the
Zener diode D1 which keeps the voltage across
R2 constant since V.. 1s almost constant for a
given transistor emitter current. The current [.
through R2 must be given by

_Vz— Vbc

R2
tage of the Zener diode used.

When a load is connected to the terminals
A, B the current flowing will be the collector
current of the transistor which is almost exactly
equal to I. (actually =I.) providing the vcltage
across A, B is small enough to avoid saturation
of the transistor. To illustrate the action of the
circuit it is instructive to calculate the circuit
currents and voltages using some of the tech-
niques so far covered in this secries. Let us
assume that Ri=1 kilohm, E=9 volts, R2=
10 kilohm and V.=4-7 volts. The calculaticns
can then proceed as follows:—

(i) Voltage across R1=(9—4-7)=4-3 volts.
(ii) Current in R1=4-3/1000 A=4-3mA.
(iii) Assume V=06 volts, then
(iv) Voitage across R2=(4-7—0-6)=4-1
{v) Current in R2=4-1/10,000 A=410xA.

To prevent saturation occurring {which would
give incorrect operation of the current genera-
tor) it is necessary to restrict the voltage be-

73 where V. is the breakdown vol-
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CONSTANT CURRENT
ACTION FAILS AND
VOLTAGE ACROSS LOAD
REMAINS CONSTANT
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LOAD RESISTANCE (kil}

Fig. 5.8. Behaviour of constant current generator.

tween A and B so that the transistor collector
base junction never becomes forward biased.
Taking Va=0 as the limiting condition this

TUTOR BOARD EXPERIMENTS

Test No. 15

This test is based on the circuit shown in
Fig. 5.3. Plan a neat layout for the Tutor Board
and then wire up the components to match the
circuit. Note that the switch only controls the
connection of the lower 4-5V battery. Wire up
the circuit for the 0-10V voltmeter in the usunal
way and connect the voltmeter to the points
indicated on the diagram as XX. Observing
polarity! With this connection the voltmeter will
register the voltage V.. for the transistor off.

Set the 100 kilohm control VR3 fully anti-
clockwise so that the slider H is at end J. Close
the switch. Slowly increase the voltage fed to
the transistor base by rotating VR3 clockwise
whilst observing the meter. Verify that the vol-
tage V.. varies as indicated in Fig. 5.4. Estimate
the value V.(sat) for the transistor used. (The
value may be difficult to read accurately since
the meter deflection will be very small)

Switch off the base supply and change the
1 kilohm collector resistor to 10 kilohm. Repeat
the test and notice that a smaller rotation of
VR3 is now required to give saturation. Why is
this so? It is helpful in this test to make pencil
marks corresponding to the knab pomter posi
tions at which conduction starts and saturation
commences. These marks can be removed with
a pencil rubber when the test is complete.

Test No. 16

This test uses two BC107 transistors to pro-
duce a very sensitive current detector. The cir-
cuit is quite straighiforward and is shown in
Fig. 5.9. The circuit should be built on the Tutor
Board and VR1 sct to the mid-point of its rota-
tion to give a resistance of approximately 50
ohms between points B and C. Check the con-
nections of both transistors carefully as an in-
correctly wired circuit could cause damage.

The poinis X, Y can be the test probes
normally used for the voltmeter. If the probes
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implies that the maximum voltage across A, B
must be limited to the voltage drop across Rl
ie 4-3 volts. Since I. and I. are almost equal
the maximum resistance of the load connected
to A, Bmust be approximately 4-3/ I.(mA) X 1,000
ie. 10-5 kilohms. Consequently a fixed current

‘of about 410 xA will flow through the load con-

nected at A, B for all load resistance values
in the range 0 to 10-5 kilohm approximately.
Higher resistance values causc the constant
current action to faii and the load current then
falls below 410:A, as shown in Fig. 5.8.

‘Next month we shall describe several useful circuit

applications using the components covered in Teach-In
‘74 to date. These circuits will be treated experimentally
and use most of the ideas so far presented.

are not touching each other, the lamp should
be off when the switch is closed. Pick up the
probes, one in each hand and make a contact
between the metal (nail) and the skin. The lamp
should light due to the small current that flows
via the “skin resistance” of the user. Experi-
ment to see how many people you can connect
“in series” between X and Y whilst still operat-
ing the light. With high 8 transistors the lamp
should light even if the resistance between X
and Y is as high as 10 million ohms and for
transistors with 8=500, resistances of 100 mil-
lion ohms can be detected.

_ The sensitivity of this circuit can be reduced
if necessary by connecting the 100 kilohm
potentiometer as a variable resistor, across
the base/emitter connections of transistor TR2
(shown dotted). The lower the setting of this
resistance, the lower the sensitivity will be. With
zero resistance the lamp may not light at all,
since only the collector current of TR1 can now
flow via the lamp. (TR2 must now be off since
its base-emitter junction is shorted out by the
zero resistance and no part of the emitter cur-
rent of TR1 can flow into TR2 base.) This con-
nection of two transistors, without the 100
kilohm potentiometer, behaves like a single
transistor having a very high 8 of 10,000 or

more. Why is this so? VRS
1000 LPA St

A C
\__M
i ﬂ B eveoma |QEEION
- +

Fig. 5.9. Circuit for Test No. 16.



A E who has tried to produce a continuous

stide show for an exhibition or at home.
has met the preblem that most of the timing
devices available on the market are not repeti-
tive but merely time an interval from when the
button is pressed after which they operate a set
of contacts and theéy have to be reset before
they will go through the cycle again. AH of which
means that they are not of any use for con-
tinuous slide show operation. Fortunately it is
not difficult to build a repetitive timer at a
reasonable cost.

The circuit described here is very simple, and
15 cne of the many variations of the simple
astable multivibrator; no relay driver was found
to be needed making the finished design very
€Cconomic on components.

The projector for which the prototype was
designed to be used, was a Kodak Carousel
which required to have a set of coatacts made
together for about a guarter of a second to cause
the slide mechanism to operate. This contact is
made by means of the relay contacts when the
relay is activated in the c1rcmt The re]ay needs

Approxlmate cost
o components
mcludlng

£2.00 plus case

.

automatic slide shows

SLIDE
PROJECTOR

TIMER

BY C.G. GAMMANS

to be a 69V type with a coil resistance of at least
185 ohms and one set of normally. open contacts.

CIRCUIT

The complete circuit diagram of the Slide
Projector Timer is shown in Fig. 1 and is seen to
be a simple astable multivibrator, of variable fre-
quency and mark/space ratio, loaded with relay
RLA. Only the “space” part of the periodic time
of the cycle is variable,

RLA A ) | 0_"' 70 SLIDE

SCS
—

=== PROJECTOR

Rt
1-8ki)

(Iom IIIIEIRLA

gzm i TR
124 ’ : =
B Fig.1. The complete circuit
mom av diagram of the Slide Pro-
il jector Timer.
( __|[|.><|] \ o
R1 b T N b TR2
212925 l—J 2N2326
e (o] Los e
1000uF bduF

890
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The projector, to operatc, uses the fixed
timing interval ie. the “mark” and this is set at
the required 0-25 seconds by the “mark” timing
components R2 and C1.

The “space’’ part of the muitivibrator cycle ie.
time between relay contact ‘‘makes”, is variable
by adjusting VRI which, together with C2 and
E1 forms the timing components. Adjusting VR1
allows the time between ‘‘makes” of the relay
contacts t¢ be adjusted from one second to 20
seconds. Increasing VRI1 increases the time
interval between “makes” and thus between
slide changes.

When S1 is switched to the on position. TR1
turns on hard (saturates) with TR2 off (not con-
ducting) and virtually the whole supply appears
across the relay coil caunsing the relay contacts
to close for 0-25 seconds. After this time. TR2
switches on and TR1 off—astable action—and the
relay contacts open and remain open for a time
determined by VRI setting. After this set time
interval the cycle is repeated until turned off at
S1.

To hold a slide in position for longer than that
available from the unit, S1 should be switched

off for as long as required. Longer delays may

be obtained by increasing the values of C2 and/
or VRI.

The unit will run for many hours powered.by a
PP3 battery.

rComponen’rs S

Resistors
RY1 1-8kt!
R2 3-9ki:
R3 1kil

All 3W carbon 0% SEE

SHOP
TALK

Potentiometer
VR1 100kt! carbon lin.

Capacitors
Ct 64uF elect. 3V
C2 <000pF elect. 9V

Semiconductors
TR1 2N2926G npn silicon
TR2 2N2926G npn silicon
D1 OA91. 1N4148 or similar

Miscellaneous

RLA Any 6-9V relay with coil resistance
1854 or greater and one set of
normally open contacts

B1 av PP3

St d.p.s.t. toggle or slide

Veroboard, 18 holes x 26 strips 0-1in. matrix;

battery clip; aluminium for case; two core

\ cable for connecting unit to _projector; knob. )
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CONSTRUCTION

The prototype unit was built on a piece of
0-lin matrix Veroboard size 18 holes by 26
strips. The layout of the components on the top-
side of the board is shown in Fig. 2; there are no .
breaks in the copper strips on the underside.

Commence construction by drilling the fixing
hole at location PII and then mount and solder
the link wires, resistors and capacitors as showmn.

Next construct the aluminium case to the
dimensions given in Fig 3, and assemble the
compenents VR1, RLA, S1 and Bi as indicated.
Now solder flying leads of sufficient length to

._the component board. The transistors should now

be soldered in position and a heatshunt used to
prevent thermal damage.

Secure the component beard in position in the
case with 4BA nut bolt and spacer and then wire
up the flying leads to the other components as
detailed in Fig. 3. Finally, solder the output lead
from one set of normally open contacts and
S1b, and pass out through the case via a rubber
grommet. The length of this lead will depend on
the desired distance of the unit from the projec-
tor. If desired, this lead can be made detachable
by using a two pin plug and socket.

Pl

TESTING

Check out the circuit for wrong/omitted con-
nections. solder bridges between copper strips,
transistor connections and diode and capacitor
polarities. If satisfied. turn VR1 fully anti-clock-
wise and switch on with projector not con-
nected. The relay should click over once
every second or so. Turning VR1 clockwise
should increase the fime between cheks; the
fully clockiise position should produce one click
every 20 seconds or so. 1f this does not happen,
recheck for faults.

1f all is well. the lid may be screwed in place.
A picce of foam plastic glued to the inside lid
will hold Bl in place.

IN USE

Locate the slide change contacts in the re-
mote operating box of the slide projecter and
connect the twe wires from the timer unit in
parallel with the slide change contacts.

Switch on the slide projector and set it up as
you would normaily then switch on the Slide
Projector Timer. Set the slide changing speed,
then switch off the slide timer and reset the
slide cassette to the first slide required. Switch
on the Slide Projecter Timer when you wish
the show to begin. If during a display you want
to hold the show at the slide on the screen, then
it is necessary to switch off the timer.

If the magazine of the projecter is one of the
round types, then with the timer running, the
show will go on until you switch off. =
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Fig. 2. The layout of the components on
the topside of the Veroboard. There are no
breaks along the copper strips on the
underside.
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Fig. 3. Wiring up details and positioning
of components on the prototype.
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SEMICONDUCTOR PRIMER -

By A.P. STEPHENSON
3 & PN JUNCTION ACTION

“p” material contains positive holes which
can niove around freely within the crystal

‘These can be considered as “little white balls’ 02 0Pl ;:gcf;;nsc eimaticiofiatog \
which possess a positive charge. eev 00 ¢ ;
“n” material conlains elecirons, which can o e stS

be treated as “little black balls”. If these two
materials are joined (in a special way) a pn
junction is formed, Fig. 3.1.

Assume a battery is connected as in Fig. 3.2. == P .
No current flows because the holes and elec- .LB‘ E;g;:&z's-ze::éiid
trons are simply pulled away from the junction. 2 RO ;
leaving an area in between which is an
insulator {(because there are no charges left}.

Now consider Fig. 3.3. This time, the holes
and electrons are puiled across the junction,
and a steady current flows round the circuit.
The directional arrows are in opposite direc-
tions but the cfiect is addilive since holes are
+ve and electrons —ve.

U

Fig. 3.3. A forward
biased pn junction.

A transistor comprises two pn junctions
forming a “sandwich”. There are two ways of —
forming such a sandwich: (a) pnp (b) npn.
These are illustrated in Fig. 4.1.

The three wires connected are named as

aloln -

—u| 3| o

follows:
The base is the middle Iayer connection.
The emitter is one of the ends.
The collector is the other end.
The symbols for the two kinds of transistor
are given in Fig. 4.2
The emitter arrow points in direction of
convenlional current, i.e. positive to negative.
Emitter arrow is INWARDS for pnp. Emitter
arrow is QUTWARDS for npn.

5 w THE “TWO DIODES” CONCEPT

A transistor is basically two pn-junction
diodes back to back, Fig. 5.1.

Assume the middle connection (the base) is
left “up in the air’, no current can flow due to
the opposing effect of the two diodes, TFig. 5.2.

Suppose the base is now returned, via a
resistor, Lo the collector rail. The bottom diode

_is now forward biased and the top diode is still
reverse biased, which is the correct way to
operate all transistors.

Note that in bolh cases the boitom diode is
forward biased and is therefore dropping about
0.6 volts (assuming a silicon transistor).

= |c Tc K

P n
A s Al NO CURRENT
P n

+7 I l _ ]

enp npn
Fig. 4.1. Schematic sandwich construction

of transistors.
COLLECTOR (c) COLLECTOR (c}

BASE [b) BASE{b)

Ly EMIFTER (¢) o2 EMITIER {¢)

Fig. 4.2. Circuit symbols for pnp and npn
transistor types.

4 m CONSTRUCTION OF A TRANSISTOR - g

BASE/COLLECTOR DIODE

BASE/EMITIER DIODE

BASE/COLLECTOR DIODE

BASE/EMITTER DIODE

Fig. 5.1 The back to back diode represen-
tation of.a transistor.

Fig. 5.2 (left). No current flows under these
conditions.

|
|
|
|

!

;
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dmionic valve by
il effect transistor
fic equipment to be
.. The development
¢ the 1960’s has
ction in the size of

on a single minute
ircuits are often called

it of numerous discrete com-
4al integrated circuit confers a
,é&@a@%ges. The reduction in size is
uscful in most applications, but
#s essential.

2 silicon chip; the resulting inte-
cireuif can be used in a wrist watch
,c_«é%fquartz crystal electronic oscillator
an accuracy of about one minute per
(12 seconds per year in the case of
@ “Megaquartz”). A circuit with a
d separate (or “discrete”) components
at possibly be incorporated into a

yther field where integrated circuits have
to be of vital importance is that of space
rch. The reduction in weight and volume
ved by the use of these components instead
separate transistors has made the modern
phisticated signalling and control systems
possible. Satellites can now be equipped with
miniature computers containing numercus inte-
grated circuits.

The modern computer employs very large
numbers of integrated circuits so that an
enormous number of components can be con-
nected together in a relatively small space. This
has enabled much more powerful computing
systems to be made than would have been
practicable with discrete components.

ADVANTAGES

The advantages achieved by the usc of inte-
grated circuits are not limited to the saving in
space thereby obtained. In the mancfacture of
an integrated circuit all of the internal con-
nections arc automatically made by the photo-
-graphic techniques used in production. In these
days of extremely high labour costs, this enables

l ' By J B DANCE M Sc a great saving to be made on the manufacturing
.
[

COSts.
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An example of the use of integrated circuits for
a computer core memory.

The price of many of the cheaper integrated
circuits is about the same as that of about three
cheap transistors. Many types of integrated

circuits are available for less than £1, even.

though they contain some hundreds or thou-
sands of separate components. The cost of
designing and setting up the equipment used to
manufacture integrated circuits is very high,
but once the equipment has been set up, the
cost of producing each additional compeonent is
very low. 3

The price of any one type of integrated circuit
is therefore dependent more on the expected
demand for that component rather than on the
complexity of the device concerned. Indeed,
most integrated circuits employ more com-
ponents than a similar circuit using discrete
devices, partly because additional components
can be added with only a very small rise in the
manufacturing cost.

DISADVANTAGES

There are two main disadvantages in the use
of integrated circuits instead of discrete devices,
but these disadvantages tend to apply only in
certain specific applications.

In general, circuits which must operate at
extremely high frequencies employ discrete
components, since it is difficult to manufacture
integrated circuits which can operate at some
thousands of megahertz.

The other disadvantage is that when one has
mass produced, cheap integrated circuits avail-
able, one cannot alter the internal design of the
integrated circuit to suit one’s particular appli-
cation. In other words, one loses some of the
versatility of circuit design when one replaces
discrete components with integrated circuits.
Nevertheless, this very loss of versatility implies
that the circuit designer is relieved of much of
the detailed design work of individual stages.

In general, each type of integrated .circuit is
normally produced for a fairly definite type of
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application for which it can be scld in large
numbers. It is uneconomical to produce integrated
circnits which will not be sold in very large
numbers. Scme types are designed for audio
amplification applications, others for use in
television receivers and others for the counting
of electrical pulses, but some comprise a high
gain amplifier which can be used in a fairly
wide variety of applications.

EARLY HISTORY

Various attempts were made to miniaturise
circuits during the last war, but the first type of
device which one might really call an integrated
circuit was developed in 1558 by Texas
Instruments Ltd. This consisted of a number of
resistors and transistors which were produced
by diffusing impurity elements into a single chip
of silicon.

Many types of integrated circuits were de-
veloped in the early 1960’s. The well known
silicon planar process developed by the Fairchild
Company in 1960 provided a great boost to the
industry, since it is the process by which almost
all modern integrated circuits are produced.

The first types of integrated circuits were
used mainly in the military and computer fields,
but their use has spread and one can now find
them in the radio and television fields where
costs arc most competitive. It is generally
cheaper to employ a mass produced miniature
integrated circuit than to pay labour charges
for people to wire up and test discrete circuits.

APPEARANCE

A transistor normally has three connections,
and scldom more than four. Most integrated
circuits need more connections than this owing
to their complexity. However, the first integrated
circuits were produced by various transistor
manufacturers and they naturally fitted their
products into the type of cases they had heen
using for transistors.

An integrated circuit before encapsulation.
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One type of integrated circuit employs the
normal TO-5 type of tranmsistor encapsulation,
but there are typically six or eight leads coming
out of the base instead of the three or four of
the normal transistor. The leads are arranged
in a circle, Such integrated circuits can dissipate
only about one watt of power. Some high power
integrated circuits employ the diamond shaped
TO-3 type of encapsulation (as used for many
high power transistors), but there may be a
number of connecting wires arranged in a circle
coming from the base of the device.

One of the most common types of encap-
sulation used for integrated circuits at the
present time is the dualin-line package ({see
Fig. 1). This usually consists of a rectangular
plastic or ceramic package with two separate
rows of connection pins, one row being fitted
on each side of the package. Some types of dual-

_in-line integrated circuits have eight pins (two

lines of four pins each), but the most common

A small part of the production area for 7400,1:Ces
at ITT Semiconductors.

types of integrated circuit have 14 pins (two
lines of 7 pins each). Types with 16 pins are
common (for example, certain types of coun-
ters), whilst some types of dualin-line inte-
grated circuits have still more connecticns.

Some types of integrated circuit are available
both in the TO-5 type of encapsulation and as
dual-inline devices. The latter are usually very
slightly cheaper than the same devices in -a
TO-5 type of encapsulation.

SOCKETS

A transistor is normally soldered directly intc
the circuit in which jt is to be used. Integrated
circuits can also be soldered directly if a suitable
circuit board is employed, but it is not easy to
unsolder and change devices having a large
number of connections. It is therefore common
practice to use integrated circuits in suitable
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sockets. This also avoids possible damage to the
integrated circuit by the voltage spikes occur-
ring on an unearthed soldering iron or by over-
heating during soldering by an inexperienced
person.

Sockets are available for integrated circuits
having the TO-5 type of encapsulation and also
for those employing the dual-in-line encap-
sulation. In the latter case, sockets are available
with 8, 14 and 16 connections and possibly for
other numbers also. An integrated circuit with
8 connections, can, incidentally, be fitted into a

~ dualin-line socket which has 8, 14 or 16 con-

nections.

Great care should be taken when one is
inserting and removing dual-inline integrated
circuits intoe or from their sockets, since the
pins can be badly bent (even if reasonable care
is taken) when the integrated circuit fits tightly
into a new socket. If one attempts to remove an
integrated circuit of the dual-in-line type from

Fig. 1. Dual-in-line packages, these examples
have 16 pins.

its socket and it does not come out easily, a
thin, small screwdriver slipped under the device
will greatly assist in removing it without any
damage. If, however, the pins of the device are
bent, they should be carefully straightened or
“dressed” with pliers and/or forceps.

TYPES

Integrated circuits are employed for so many
purposes that it is possible only to give some
general indications of some of the more common
types of application in this article. Audio ampli-
fiers will be considered in most detail, since
they are the iype of integrated circuit which
is most likely to be of interest to the amateur
enthusiast. :

The first types of integrated circuit to be

_developed were digital types which operate by

the switching of transistors in them. These tran-
Everyday Electronics, February 1974
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sistors are either fully conducting or switched
off at any one time; any states of partial con-
duction do not occur for more than a very short
time.

Digital integrated circuits became commer-
cially available in large numbers around 1964.
They are widely used in computers and for
complex logic applications. They can be used in
counting circuits. Metal oxide semiconductor
techniques (M.0.S.T.s) are much used in digital
applications with integrated circuits, since very
economical devices can be produced. However,

they are not yet widely used in other types of -

circuit.

Digital integrated circuits can be employed -

in industrial logic control. As an extremely
simple example, one may employ a digital logic
circuit to ensure that a machine will operate
only if the cooling water is flowing or if an air-
blower is switched on and if there are enough
metal parts at the input and if a bath is within
certain temperature limits.

The amateur enthusiast may meet digital
integrated circuits in calculatogs, but such pro-
jects are fairly complex. In general, the average
amateur will be more interested in other types
of integrated circuit, so the digital types will not
be discussed further here.

LINEAR INTEGRATED CIRCUITS

In linear circuits the currents and voltages
can have any values between certain limits, the
output being in some way related to the applied
input. Suitable linear integrated circuits offer
the designer ready made high gain amplifiers,
etc.

They were initially rather expensive and
designers were not familiar with them; they
have therefore been used in large numbers only
during the past five years or so. The price of
linear integrated circuits has fallen rapidly and
they may become cheaper still as time passes
and more of them are used.

OPERATIONAL AMPLIFIERS

Operational amplifiers were originally high
gain amplifiers using discrete components. They
were mainly used to carry out mathematical
operations (such as subtraction, integration,
etc.) in analogue computers—hence their name,
They are coupled so that they can handle steady
signals {even signals of zero frequency) as well
as alternating inputs.

Operational amplifiers are now produced as
integrated circuits. They have a multitude of
applications and the properties of the circuits
in which they are used can be greatly altcered
by using varicus resistors and capacitors in the
input and feedback circuits of the amplifiers.

General purpose operational amplifiers form
a natural field for the use of integrated circuits.
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Pre-testing of integrated circuits at Mullard’s.
Silicon slices are being electrically checked.

Some thousands of types of operational ampli-
fier are‘now available.

THE “709”

The first type of general purpose operational
amplifier to be produced in quantity was the
Fairchild xA709. This type is now available from
many manufacturers. For example, Texas
Instruments market it under the type number
SN72709, Motorola under the number MC1709,
National Semiconductor under the number
LM709, Newmarket Transistors as LIC709 and
Mullard-Philips as the TAAS2]1, etc. Some manu-
facturers offer two type 709 amplifiers in a
single 14 pin dual-in-line package, one example
is the Motorola MC1437 and MC1537 dual
amplifiers.

A transistor of a certain type number from
one manufacturer will satisfactorily replace a
transistor of the same number produced by
another manufacturer. However, in the case of
integrated circuits, one cannot necessarily re-
place one device by an equivalent device of
another manufacturer, This is due to the com-
plexity of the circuits and the impossibility of
specifying all of the parameters of a device in
a data sheet. However, expert circuit designers
take such factors into account.

Next month we shall be looking at some particular
linear intggrated circuits.

&1
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TALK

L By Mike Kenward

Wr:. are beginning to receive a
number of letters from
recaders complaining about long
delays in the supply of com-
ponents from retailers. Unfortun-
ately these declays are often
unavoidable and are due to-the
manufacturers not being able to
supply the retailers. Quite often
the retailer can find no altern-
ative supply and cannot obtain a
definite commitment on when he
will receive the goods.

A recent instance of this prob-
lem was experienced in this
office. We were trying to obtain
some low value, high wattage
resistors for a future project and
one supplier quoted 63 to 64
weeks delivery—some time in
1975!

Readers' Bright ldeas; any
idea that is publlshed will be
awarded payment according
ta its merit. The ideas have
not been proved by us.
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Emergency Lighting Unit

The basically very simple
Emergency Lighting Unii could be
very useful indeed both for
supplying light and of course for
charging car batteries which are
bound to be stretched to the
limit supplying power during
emergencies. 1f the petrol
shortage gets worse it may be
worth using the car baltery for
lighting most of the time—how-
ever we will be looking at petrol
economy, so watch out for some
petrol saving devices.

Getting back to the components
needed for the lighting unit, pro-
vided & battery is available, most
of the components are straight-
forward with some alternatives
being given in the text. The relay
may take a bit of looking for, but
almost any 12V or less type will
work provided the contacts are
rated at 5 amps—the coil resis-
tance does not matter 100 much
and there are a number of
different types with coils of about
200 ohms that should suit.

Unfortunately the case we
show is not.available but most
suppliers sell a range of cases and
any one that is big enough will
do.

Power Supply Unit

The first of the EE Tesi Gear
Five, the Power Supply Unit will
be of immediate interest to the
more serious constructor and, as
with all the instruments in this
serics is a very useful and “pro-
fessional” piece of equipment.
Most of the parts will be readily

as possibie,

tapered prongs.

available, the transformer and
the 10 ohm polentiometer should
be available from the larger sup-
pliers. Miniature switches were
used on the prototype but these
are expensive and normal toggle
types are suitable.

The cases used for the Test Gear
Five arec made by Olsen Elec
tronics Ltd., and arc available
from them for £3-45 including
postage, packing and V.A.T.

The case used is a type 25A
with leuvres; this case is very well
made and very strong, it also
gives a good appearance to the
finished unit. Cases are available
in light green, dark green, blue
and silver grey and front panels
in light grecn, cream or white.
Our prototypes used dark green
cases and cream front panels and
look very smart (see front cover).
Olsen are at 5 Long Street,
London E.2.

The knobs used on the front
panel are available from Re-an
Products, Burnham Road, Dart-
ford, Kent.

Slide Projector Timer

Relays and cases are items that
are often discussed in this article
and this once again applies with
the Slide Projector Timer. In
fact the relay can be almost any
type that will work on 9 volts
and most suppliers should be able
to find somcthing to suit.
Virtnally the same words can be
used when referring to the case,
there are a number of types avail-
able and any that is big enough
will do.

A handy tocl | have made to exiract integrated circuits.
and other components from circuit boards without
damage. It is made from 3mm brass rod which will spring
back when released, the rod is bent into an inverted *V"
shape and about 10mm is bent inwards at each end and
then filed down to a taper keeping the bottom as horizontal

The tapered ends are inserted under each end of the
integrated circuit and a slight pressure is applied to the
sides of the brass rod, heat is then applied to the pins on
the underside of the circuit board and as the solder
melts the integrated circuit will lift out because of the

R. Linklater,
Aldershot, Hants.

Instead of using enamef paint as a p.c. board resist |
used nail varnish which has several advantages. ;
(1) |t takes less time to dry.
@) It is difficult to remove the paint while wet if a
mistake is made, but with naii varnish itdries quickly

and can be removed with the special remover.

S. Bailey,
Leicester.
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SUPPLY
UNIT

Stabilised variable voltage from
0-20V with current limit control
up to O-5A.

POWER supply is a key component in any
A electronic circuit. Although one may use
batteries in a finished project, they are not
flexible enough to provide variable voltages
needed while designing and testing a new circuit.
Additionally, this unit supplies power for other
instruments in the E.E. Test Gear Five series.

This unit has been designed to satisfy the
essential requirements of a home constructor’s
workshop at a reasonable cost. It provides a
stable, well regulated, low ripple output, and
incorporates a variable current limit. The voltage
may be continually varied from zero to 20V, and
the current limit set within the range 50mA to
0-5A. The output current or voltage is indicated
on a meter. Limiting the supply current at 0-5A
protects the unit from damage arising from a
short circuit.

DESIGN PRINCIPLES

The block diagram, Fig. 1, outlines the basic
principles of the circuit.

The power scurce provides a rectified,
smoothed, d.c. voltage to the other circuit blocks.
The Zener dicdes provide a 30V source for the
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differential amplifier, and a 25V source for the
voltage selector. The 25V source covers the
range from —3-3V to +22V to ensure that the
output voltage will swing from zero to 20V.

The differential amplifier compares the voltage
from the voltage selector with the voltage at the
cutput of the supply. The signal which appears
at the output of the differential amplifier is
proportionai to the difference between the two
inputs and this signal controls the regulation
circuit which in turn controls the output voltage.

This feedback loop will force the output
voltage of the supply towards the voltage set
at the voltage selector. This circuit arrangement
produces a supply having good regulation and
low ripple, while allowing the output voltage to
be set at any desired level between zero and
20V.

Fig. 1. Block diagram of the Power Supply Unit.

SAMPLE VOLTAGE

—
g CONTROL
Ot REFERENCE | DIFFERENTAL VOLTAGE ?;FR‘;‘{,L,;‘W“ B0l
200v 50Kz | power |75V [zenEr | 25V [voirace | VOLTAGE AREUER FEmEY
MAINS | SOURCE DIODES SELECTOR [
Ce— 3 a8y
30V
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Fig. 2. The complete circuit diagram of the Power Supply Unit.
CIRCUITRY TR3 falls and the output voltage increases until

The circuit diagram for the Power Supply Unit
is shown in Fig. 2. The power source comprises
a 25-0-25V transformer, a diode bridge (D1-D4),
and capacitors C1 and C2, an arrangement which
gives two voltage sources, 38V being produced
across each capacitor.

The Zener diodes give 30V across D5 and D6
to supply the differential amplifier, and a more
accurate supply of 25V across D7 and D8 for the
voltage selector. Resistors R1-to R4 limit the
current through the Zener diodes.

The potentiometer VR1 acts as a wvoltage
selector, while the differential amplifier ICl

consists of a 741 and ancillary components.

Components R5 and C3 form a filter to
reduce noise. Resistor R6 increases the ontput
impedance of the 741, which is normally 75 ohms
and R7 is a current limiting resistor, through
which the ocutput voltage is sampled.

The regulator circuit consists of TR1, RS, R9
and TR3 connected as a darlington pair. This
may be comsidered as one transistor with very
high gain. Because of this the darlington transis-
tor has a low base current with high collector
current, so the arrangement reduces the drain
on the 741.

When the sample voltage drops below the
reference voltage, the output on the 741
rises, and this increases the base current of the
darlington pair. The collector/emitter voitage of
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the sample voltage is the same as the reference
voltage. If the output voltage is greater than
the reference voltage, the effect is reversed.

The output voltage will always take up the
potential of the reference voltage.

Components TR2, R10 and VR2 form the
current control and current limit. With VR2 set
to zero ohms, and with 0-5A flowing through R7,
the voltage drop across R7 amounts to 0-5V.
This is sufficient to turn on transistor TR2 and
bring the base of TRI to the output potential.
This cuts off TR1, and hence TR3, so the output
current is limited to 0-5A.

By increasing the resistance between base and
emitter of TR2, with VR2, the current limit may
be reduced to below 50mA. :

The meter circuit has been designed for a
meter having ImA full scale deflection and an
internal resistance of 105 ohms. Voltage is
measured directly across the output via the 20
kilohm resistor, R12, so that full scale deflection
represents 20V. i

Current is measured by reading the voltage
across R11, so that 0-5A current gives half scale
defiection on the meter.

CHOOSING COMPONENTS

In the prototype it was decided to use ap
inexpensive 50V, centre tapped, half-ampere
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transformer, and this allowed the prototype
Power Supply Unit to reach its specified voltage
and current output with normal mains supply.

If the mains supply falls appreciably below
240V, the poor regulation of an inexpensive
transformer may affect the output. If it is
intended to make regular use of the unit near
to its limits, a better quality transformer should
be considered.

A half-amp diode bridge package with reverse
voltage of 100V is used to provide rectification.
Four diodes in a bridge arrangement could be
used as an alternative, provided that they are

each rated at half-amp, and have a reverse --

voltage of at least 40V.

Transistor TR2 is a BC182, but any small,
silicon npn transistor having a maximum V..
greater than S0V may be used in this position.

All resistors used are 1; watt types or greater.
The capacitors are all electrolytic and it is
mmportant to ensure that you use capacitors with
working voltages equal to or greater than the
values given.

METER

The meter must give full scale deflection for
10mA or less. If this current is called I.a and the
resistance of the meter is called R, then the
product, Ir.a X R, must be less than one volt.

Te choose resistors R11 and R12 the foermula

R.= -‘;l’-‘l —Rw was used where R, is the series
fd
resistance, see Fig. 3.
Output voltage is measured via R12 and Vi
1§ 20V. Output current is measured across R10
and via R11, and Vi is one volt.

1 - Ifsd Lt
T Rm and R12 — 20" R
The closest resistance in the list of preferred
values should be chosen.
SERIES RESISTOR

So, R11 =

Rs
METER
RESISTANCE
5 Ren
VOLTAGE FOR
FULL SCALE V¢ed
DEFLECTION

ImA METER FULL
SCALE
DEFLECTION

O- :
Fig. 3. Curreni flow in the meter circuit.

CONSTRUCTION

The prototype Power Supply Unit was housed
in a commercially available steel cabinet with
remov eable front and rear panels but any robust
case available will do as long as it is metallic.

Components are mounted on the case parts
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itself and on a piece of 0-1in plain matrix board.
Veropins are used to anchor some cemponents
on the topside of the board and insulated wire
to make the interconnections on the underside
of the board.

The top and underside of the component board
are shown in Fig. 4. Begin by drilling the four
fixing holes near to each corner and then insert
the Veropins as indicated.

Next insert the integrated circuit holder and
then position and solder the bridge rectifier,
resistors and capacitors, paying special attention
to polarities, and then wire up the underside as
shown keeping the connecting wires as short as
possible. The transistors and diodes should be
soldered in position next and a heatshunt, such
as a pair of pliers, should be used when doing
so otherwise heat from the soldering iron may
damage these components.

The back panel should be prepared next and
the power transistor TR3 mounted in place.
Insulating bushes and mica washer must be
used. Now mount the component board to the
back panel with four 4BA nuts, bolts and stand-
off spacers and then wire the board to TR3. The
back panel acts as a heatsink for TR3.

The next step is to cut and drill the front panel
to take the components MFEI1, VR1, VR2, S1, §2,
LP1 and the three terminal connectors SKI,
SK2 and SK3 as shown in Fig. 4, and then secure
these compoenents in position.

The smoothing capacitor Cl should now be
fixed. to T1 by means of ‘the capacitor clip as.
shown in Fig. 6. This assembly should now be
placed in positicn inside the case and suitable
holes marked and drilled in the case base
through which the transformer can be secured
with 4BA nuts and bolts.

Place the front and rear panels on the work
bench with T1 between them and wire up
according to Figs. 4 and 5. The three core mains
cable should be fed in through the panel via a’
rubber grommet; the cther end should terminate
in a fused mains plug.

Thoroughly check out your wiring before
finally assembling in the metal case.

Photograph of completed component board.
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POWER SUPPLY UNIT

FRONT PANEL AS VIEWED FROM REAR

(o]

Q0 110 X1 X15 C15 F28 R28 CASE VIA

EARTH TAG
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TAPPING
ON T SECONDARY

T{ PRIMARY
240V

Fig. 5. Component positioning and wiring up on the front panel.
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SECONDARY

SK2 X6

CAPACITOR
CLIP

51 MAINS NEUTRAL

Fig. 6. Wiring up details on primary and secondary windings of T1.

CHECKING OUT

Set VRI fully anti-clockwise and VR2 fully
clockwise, S2 to the voltage mode and then plug
into the mains and switch on at S1. The neon
indicator lamp should light. Now turn VR1 in
a clockwise direction and the meter needle
should move across the scale, reading 20 voits
with VR1 in the fully clockwise position.” Turn
VRI back to read zero volts and switch off.

Connect a 12 volt bulb, six watts or less—i.e.
the bulb takes 0-5A or less—across the output

terminals SK2 and SK3. Now turn VR1 clockwise
until a reading of 12 volts shows; the intensity
of the bulb increases from zero.

Leave VRI1 set at this level and switch S2 to
the current monitoring .mode, and take the
reading from the lower scale, it should be 0-5A.
Turn VRZ in an anticlockwise direction and the
intensity of the bulb should decrease showing
that the current through the bulb is being
limited to the vaiue shown on the meter.

With VR2 set to limit at about 250mA (0-25A).
switch 82 back to the voltage mode, the meter

/—' -
Components....

Resistors
R1 68012
R2 2-4kQ)
R3 3300
R4 39042 SEE
R5 22kQ) Y
RS 5 ko SHOP
R7 10kQ) rg -
R8 270 lj‘lJ](
Rg 2404
R10 10
R11 9102
R12 20k

All TW carbon : 5%

Potentiometers
VR1 50k linear carbon
VR2 100 linear

Capacitors
C1 10004F 40V elect.
C2 1004F 40V elect.
C3 10uF 25V elect.
C4 100+«F 25V elect

\.

\

Semiconductors

TR1  2N3053 silicon npn

TR2  BC182 silicon npn or similar

TR3  2N3055 silicon npn

D1-D4 A 100 P.L.V. bridge rectifier or
equivalent

D5 BZY88/24

D6  BZY83/5V6

D7 BZY88/22 400mW Zener

D8 BZY88/3V3  400mW Zener

1C1 741 differential operational amplifier,

400mW Zener
400mW Zener

8-pin d.i.l.
Miscellaneous

T1 240V primary 25-0-25 0-5A second-
ary

ME1 TmA d.c. meter type S.EW.
MR38P or similar

LP1 panel mounting mains neon with
built-in resistor

S1 mains on/off slide or toggle

52 d.p.d.t toggle or slide

SK1, 2, 3 insulated screw terminals, black
green red (1 off each colour)
Plain matrix board 0-1in. 28 x 28 holes;
Veropins; capacitor clip to suit C1; mica
washer and insulating bushes for TR3; 4BA
nuts bolts and washers and four 4BA stand-
“off spacers; length of three-cored mains
cable. Case, metal approx. 165x 115X 115mm.

B 2L e,
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reading, now from the top scale. should still be
at 12 volts.

If a lower wattage bulb is used, say three
watts, ie. current consumption of 0-25A, then
in the above test, turning down the current limit
control, VR2, would have no effect on the
intensity of the bulb until the current is limited
to less than 0-25A.

USING

When using the Power Supply Unit to power
a device, the maximum current likely to be
required by the device should be estimated and
the current limit control set to this value. In this
way damage to the device is kept to a minimum
should there be a fault. Even if there is a short
circuit in the device being powered. the
maximum current that can flow into it will have

Photograph of completed unit and. front panel,
removed.

T LR

...Counter Intelligence

BY PAUL YOUNG

been limited by VR2.

There is a third terminal, SK1 connected to
earth, so it is possible to earth either side of
the power supply output as required.

It is recommended that when in use all con-

A retailer discusses component supply matters.

MAf{Y who take up electromcs
as a hobby, become “hooked
on it” if you willi forgive the
argot. ' However, when you con-
sider that there are so many less
useful or interesfing things that
could claim your money and
attention, this must count im it’s
favour. If you do rcach that stage,
you will probably find you are
placing regular weekly or monthly
orders with your suppliers. In
which case, I would suggest that
vou approach them, with the idea
of opening an account. i don’t
think the mail order firms, would
raise any objections.

Of course it would be wisest
pot to breach the subject, until
you have been one of their *“cash
customers” for a few months.
This will give them confidence,
and they will alsc be able to
assess your value to them as a
client. They may want references,
this is usual procedure, but T am
sure you will kmow plenty of
people who will vouch for you.

It helps considerably, if your
referees have a status, such as,
bank manager. doctor, vicar, O
school teacher. You may-have the

104

.acceptable
-credit worthiness.

payment card of a completed hire
purchase transaction, this is often
cvidence of your

Advantages

Consider the advantages of a
monthly account. You can order
at will, either by post or tele-
phone, and just one cheque or
postal order at the end of each
month will settle your debt, (this
in itself can show quite a saving
in the cost of cheques and postal
orders). In our company (due
perhaps to my enthusiasm) we
went overboard for this scheme.

I had an Answerphone installed
on a special ex-directory line,
(thus enabling our customers to
place orders at any time during
the 24 hours). Apart from the
convenience, it meant that they
could use the telephone at the
reduced rates. I also provided
them with order forms and pre-
paid envelopes.

‘C’ for Charlie

For the benefit of the telephone
users, I sent them a letter, telling

nections to the output sockets be made and
checked before switching on the unit. =
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them what to do. and what to
avoid. I even sent them a copy of
the international air alphabet. I
think you know the type of thing.
1 believe it started in World War
1, with “C for Charlie,” “D for
Don”, “B for beer” etc. Now it
is much more sophisticated, and
to give you a small sample, “G”
“H? “L” “K”, would become
(lgolfn “hotel” llLima!) likilo.h‘

Miss-understanding

When I first introduced it, it
led to an amusing incident. The
excellent young lady, who rumns
the whole scheme in her spare
time takes the orders off the
telephone machine each morning.

This particular morning, she
came to me- in great constern-
ation, “Ere this bloke must be orf
his chump, 'E wants to order a
hotel an’ a golf course!” I quickly
told the poppett that we were not
guing into the real estatc busi
ness, and explained to her, how it
came about. Since then all has
been plain sailing.

Tinaily, if any of my fellow
sufferers (I mean of course com-
ponent retailers) would like any
advice on running these accounts,
just contact mc, and. as they say
in the Times personal column,
they will learn something to their
advantage, to say nothing of their
customers.
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SPEED GUARD

An audible warning is sounded when a pre-set
speed is exceeded. An aid to save fuel and to

T "T DR OPAGATOR

N Get your seedlings off to a good start with this

L T—
’/, \
ek temperature controlled soil warmer.

f

4.F OSCILLATOR

The second unit in our Test Gear Five series
m e provides a sine wave output of up to 45 volts
EE GEAR| FIVE r.m.s. between |10Hz and 10kHz.

Subject to the current national industrial situation at the time of going to press
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Ruminations

By Sensor

Walits to do!

In the midst of the energy
crisis there seems little to be
cheerful about; the prospect of
cold homes, long bus queues in
snow filled streets and a bowl of
cold gruel for supper, scarcely
gladdens the heart. i

But the electronics man can
feel smug if not snug in the know-
ledge that the transistor circuits
can run on a small battery for
many hours. When the power is
“on” the whole family can gather
round the hot soldering iron while
construction of the latest project
continues and thus aveid any
waste of heat.

I remember warming my hands
on the valves of a radar set,
during a power crisis many years

ago, and a keen fisherman I knew
put this waste heat to good use
in rather unusual circumstances.
One of the women in the factory
had bought some bacon during a
lunchtime shopping trip and had
discovered that it contained some
maggots. She was quite justifiably
complaining to her workmates
about this unhappy state of
affairs when the fisherman over-
heard her remarks. He paid her
for the bacon and put it into a
piece of equipment for the after-
noon where it was kept at an
ideal temperature for the
maximum production of fat
maggots! I felt that this incident
represented a variation on the
“one man’s meat is another man’s
poison” theme.

Waste Not

The early computers used a
considerable amount of power but
most of it was dissipated in heat.
It was usnal to fit refrigera-
tion equipment to all but the
smallest computer in order to

keep the temperature down to
within the operating limits of the
components and to avoid the
operators having to work stripped
to the waist.

Even at a more humble level
the domestic radio and television
produced an appreciable amount
of heat; my father used to raise
boxes of tomato seedlings on top
of the television very successfully
but if you try it be very carefnl
when watering them (see next
month’s propagator article—ed.).

I have often felt that man is
guilty of a prodigous waste of
heat which is pushed out into the
atmosphere, poured into rivers
and into the sea with no real at-
tempt to extract the energy which
has been put into it at such cost.
It has been cheaper to throw away
heat than to try teo conserve it
but the trend towards dearer fuel
must change all that. Unfor-
tunately we cannot get back all
that has been lost over the vears;
the best that we can do is to put
our. house in order now, before it
is too late.

L 000 A

Electrolytic Capacitors

Are there any rules that limit
the use of electrolytic capacitors
in a circuit?

Provided one side of the
capacitor is always positive with
respect to the other then you can
use an electrolytic. Even if you
have an alternating voltage on
one side provided it is set off
by a d.c. level so that the peak
a.c. levels do not reverse the
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applied polarity then you can
still use an electrolytic but you
rmiust make sure that the a.c.
component of the signal does not
cause the capacitor’s “ripple cur-
rent rating’’ to be exceeded. With
small signal coupling capacitors
(between stages) this is not likely
to be a problem but it could be
in the case of power supply
smoothing.

You must however remember
that most electrolytics are “leaky”
and this would preclude their
use in Ssome circuits.

Capacitor Voltage

Why do capacitors have a vol-
tage rating? Is it very important
and can you use devices having
different ratings from those
specified?

Any capacitor —when boiled
down to its fundamental principle
of operation is made up of a
number of electrodes separated
from each other by a very thin
insulator—known as a dielectric.
This can be plastic (polyester or
polystyrene) ceramic, paper, air
or a chemical electrolytic. Any
insulating substance can prevent
d.c. current flow but only when
the voltage across it is limited to
below its breakdown voltage; this
is dependant on its nature and
its thickness. Breakdown occurs

by a spark jumping across be-
tween the electrodes and through
the dielectric. Not only can this
permanently damage the capaci-
tor but it can ruin the operation
of the circuit.

The voltage rating for a capaci-
‘tor is the maximum voltage
(whether d.c. or peak a.c.) that
you can apply across the device
before - this breakdown occurs,
Sometimes there are differences
in level between the peak a.c.
value and d.c. value for a given
capacitor. Obviously is is a very
important parameter. You can,
however, clways use a capacitor

‘having a higher voltage rating

than is specified in a components
list.

PRACTIC

ELECTRONICS
MARCH ISSUE
Lighting cuts needn’t be such a
 problem with the car battery

powered FLUORESCENT LAMP
INVERTER

improve the performance of your
car with the SCORPIC MK. 2
IGNITION SYSTEM—for 6V and
12V systems

ON SALE FEBRUARY 8
u'foid disappaintment—order NOW! 4
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circuit boards incorporating the latest 3 T
B Mode! No. Description inc. VAT,

developments. Assembly of even the — o 2 —
- - N ono 1rans T mphreer 3

complicated circuits has neverbeen AF2S | Mixe: N 398

i i e Exd

Slmp!er S'o yOl_"I pUt them togetherqu'Cker A:BD Smail 0.5 W Amglifier far Microphons ;gg

and right first time. And now even more 00 N[ eom RN 8%
& M160 Mulsivibr; 4

people are stocking them. Justiook at the mggz I:i;é’o?‘w"lm, +3
5 3 . . u-Mazer H

list. If there isn't a stockist near you, there sz | Stereo Baiance werer - o

are mail order services 50 nobody gets left AR e c el ElCotio Ly R RN ‘§;§§

out. Every Josty Kit carries a one year ATS3 :Vh“d?“,‘fgf,;:hz,;'u g &3

400w Tri i i T 1

guarantee for all parts and for the correct ATSo | 2200w {‘.?a:_:h;;rg Dimime Soees ol ]
o . ATS Automatic Light Contro! | Y

function of the assembled kit. Guz0 EEQJ%’#&.‘J‘" Guirars. et 825

HF6S FM Tr: ¥ 297

HF?5S FM Tunsmor Receiver 4 3.16

HF310 FM Tuner Unit 17.38

HF325 De-Luxe FM Tuner Unit 2653

HF330 Sterea Decoder for ute with HF310 or HF325 1095

GP310 Sle:eo !’rreﬁmp;:;use with 2. AF310 3;:3

g:g(])g g::: g:g:: ::ard 544

HF380 Aerial ampiifier foe LW to VHF 5.54

- REEe groaﬂh;und '!\B{';Jié:;:g\;ﬂs‘:ubiﬁm 12v Unsiabilisad ;3;

AT;S'S Pm- ; ; IuL—N:"(‘_‘,W ﬂl 400 z};go P?c;ess:og\z glabilised Power Suppfy |3;§

sychedelic Lig t Contro vvatts on NT3I0S Voirags Convertar :

each of three channels. Treble, medium and bass. AAR L g‘:‘::ufg;‘;?,’o“.ﬁ:;" e el e

AE2 Pre-amplifier 1.26

AE3 Diode-receiver 2.90

AES Flasher 1.09

AES g Astable Multivibrator 1,05

AES Monos:able Muitivibrator 1.02

AT30 Photo-celi e R Sene: L0

. - 1 Lassfilter
ampliifier. =5 P AEZ Treblefiltor 099
Use for burglar alarm, counger, door opener, etc. WY iRt 3 i

T. Pattizan Mantime Termace, Sunderdang

Rad Redio Shop 31 Crowtree Roas, Sundes(ang

J. AL Gough Eaz: Senthy Streer South Shisids

Payna & Hornsby Limited 3 AnGicws House. Galmete
Nowwcagion woon Tyne

Richioy & Froaman Limitad 100 Porc, Sroat Nowscasie upon Tane

Aithan Bros. Limried High Brdge, Newcastie ugus Tyoe

Hamiltons of Teassida 26 Neancr! Rood, Middicsbroal:. Fresz<te

McKonna & Brown Hah Sreet Hedcar. Teesse

Jaytron Limited 173 9 Phubborough Acsd. Dublin 7, Eve

Bond & Meson Church Hose. Siothian, Teetsiae

Tom Jaques Wazerdals Wood. Doncasics, Yorks

Modarn Elctronica 5 Sunty Bar. Dnnus 4, Yorks

Migony Criadk! Raw. Carlisie. Cumparn

QW SmunsCo {Aadio) umunzswﬂnumnm Cowrt Mowd. Lu-se- Wi

G.W._Sminth & Co. (I-am] Limited 87 Tortennam Caurt Road [ondon W1

G. w Smith & Co.§Rsdlo) Limitad 23 Oid Compton Sueet London A1
W. Smith & Co. [Racie) Limited 3 Leew Sreet Loadon WEZ

W, Smith & Co. [Radio) Limited 34 L2i¢ Streer London, W2

. W.Smith & Co. {Radio] Limited 1 T8 Fdgwara Roaa, Lonaan. W2

- W, Smith & Co. [Radio] LimTted 193 Fagwara Road, London. W2

VY. SMIth & Co.Madla] Limited 111 Exyware Road, Londn, W2

. 2

. W

Senith & Co. (Radia) Limitad 132 fdgware Rosd. Londan W7
Smith & Co (Madia} Limited T52/3 Flser Srragt Lanoon §C2

Bags of electronic success fr(T\
JostyKitandmore _<&:
and more people
stockthem! =«

Josty laboratories in Denmark

have worked hard to bring you tnstant success.
Experienced engineers have produced the wide range of Josty Kits from the
finest materials and components. With

JOSTY KIT RETAIL PRICE LIST

List of stockists

G. W. SmiIth & Co. [A3dio) Limitad 376 Harrow Anad, Loncon W9

G- w.5mith & Co. [Radse} Limted 86 South Swect, Aomford Essex

G.W Semith & Co. {Radio) Limited 1646 Whugit Centre, Crovdon Suwry

G.W_Smith & Co. (R=dic| Limited 27 B 2T Eden Sireel. Xmosion

G.W_Smith & Co. (Radro} Limited 32 HiE Slroet. Rechmind

Lasxy’s Radio Limited 42/-5 Tousnram Courr Raad Landan W1

adio Limixed 33 Tottenham Cowt Aoad Loadon. W1

Laaxy's Radio Limitea 103 Ficet Sireet London EC4

Laxky's Radig Limited 207 Edgwite Road, Loodan, W2

Mall Ordar Address

G _W._Smith & Co_|Radic}) Limited Unii & The Hyde Industoa’ Esaie.
The Hythr LonSoA. RVWI &1}

Lectro mek 45 Ro=Duan Strest. Graanock, Rantrmwtnia

1an Strachan 7 HaGGesaIs invne, Avronwe

F.Brown & Ca 2416 Georoalv Bnoge Egincurgh, Erid lr_l

R. M. E Surplus Supplies |43 Sinthowell Sirret Glespon.

Redio Crafs [Huddersfisd) Limited 36 King St um-n-re Virrs.

Mail Order Address

Apardesn Radio Co. Aach wyna Averdeen. Scotleng

Scunitiorpa Audio & M) FI Cantre 15 Burstal) Sireed Scurthoroe

Alpns Souna Servics 50 Srumer Roaz wWaterca Liveroaol 22

Harrogate Radio Ca 2 1Svkex Grove hamogal

Victor M {Camerss) Limited 340 Asgyic

Centeal Radio (Hult) Sewile Streed Hull East Yorcs

Elsctronic Supplies 08 Snarrowy 2ie Roac Huniers 22+ Snelficfa

Audio Corner 137 Porand Sueer, Sovmmn

Audio Projacts 10 Blenhesm Terace.

Redia Hamahop §3 Krkgaze. inaéwd

Darwant Radio Columbus fane. Scactsorpug

Worthington Bros. (Wewcastls Saffs) Lll'll\.ﬁ. Electronic Supplies
Lyre Steer Newcastio, Staflz ST5 248

Mormaa H. Fieid 23 Hurst Saect. Swonngham

W;-u! oﬂsln: tJoreey) Limited Unnrsal Hoyse, 13 ST Jamee Srreet,

T Mgt
4. Birkert 25 TncSrran Lnogi
Philcam Electronics Limited 85 Lawer -igate Stockport Chesnur

Yorks
=t Glasgow £

Newmart JEren MOusE Rzas
Mo Fecas Mantheser MIOIPA

Newmsrt Electronics 10 32 Stude H.L Menchesier

Newmart Electronics 15Whilzghspe. Lonmguol

Electronics 20 Finstone Sy—-{ Sherinia

Elegtranics & Newmarkes Strodt, L co

2 7¢ Eoroun Aoa, M'czorcuah., Teczeide

an
Tolaview 41 Calcole Acad Hatepool £, Duham

) 216 Lewgr zve Road Luton, LU3 10D, Beds.
Datord Audia Visusl 13 Ol Hgh Steet. Ozlord

Lindvake Racio Limised €8 Hue Sweet. London, E17 EPG

Gormatronics 7 Peniand Aoaa Beanil on 563 Susics

Trada Labaratory Service 74 High Street Pome (orsar

Southend Radi Howprtal Limited 104 Southchurch Ad, soum--u-w- Saz
Sight & Sound 315 HaleRssd

#_CLafron 79 Wasrgals. Wakenesd Yorks

Sole
U.K. Distributors

DIO SUPPLIES +.tiepoor

{Components) Lid
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“electronics
reall

= Mmastered

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

no previous knowledge
no unnecessary theory
no “maths’

BUILD, SEE AND LEARN

step by step, we take you through all the tfundamentals of
electronics and show how easily the subject can be mastered.
Write for the free brochure now which explains our system.

E,—. T e W i s S g .'-‘..‘1»;
1/ BUILD AN | 2/ READ, DRAW |
OSCILLOSCOPE AND UNDERSTAND )

' CIRCUIT DIAGRAMS |

You learn how to build

an oscilloscope which % = = »
remains your property.
With it, you will become T (s

familiar with all the
components used in as used currently in the

RAPY electronics. various fields of electronics.ﬁ
| 3/ CARRY OUT valve experiments, transistor experiments ::;fly"zwn ai?;faﬁﬂu:f:ﬂ:nzgag'e aa"h‘:gzz ;o
i lif i i - 4 i

1 OVER amplifiers. oscillatars, signal tracer. pho practical and visual method—no maths, and

to electric circuit, computer circuit. basic

| O EXPERIMENTS .dio receiver, electronic switch, simple a minimum of theory—no previous knowledge
| ON BASIC ELECTRONIC tsnsmier. .. exgerimens . espr.  S80158 1wl 305 Foke St 0 G
e ments, simple counter. time circuit, 2 :

- CIRCUITS & SEE HOW iy 5 D ARy Al types of electronic equipment, radio and TV

THEY WORK, including : **"""? prce teceivers. etc.

i i L T L % R Ty T e S S e T S
R R LT 1y T i ey T LT e S ey Wy T g -::{’.‘-‘-_v‘.-‘:‘l&?'}m\.'..

= T ) T =

=
il

T iy i % e

-

L
-——-—_—_--——-—-——_—__———_—-———_—_—_-—-—_-
I To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL,
POST NOW
l oy P.0O. Box 156, JERSEY. Please send your free brochure, without obligation, to: |
I BHocuunE we do nol employ representatived l
NAME BLOCK CAPS
|
| or write if you prefar mot to cut page ADDRESS PLEASE EfL 24. {

special free gift also to all our students
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DEMO GIRGUITS

@ By MIKE HUGHES

The AND Gate

THIS month’s circuit is shown in Fig. 12.1 and
you would be excused if you felt, at first
glance, that it was so simple it hardly warranted
a special article to describe its function. "

However, it is a2 most important circuit and
crops up over and over again—-usually hidden
away within a more involved system. Because
of its simplicity and the fact that it is seldom
described in detail when embodied within a more

- complicated circuit we felt that we had better

do the honours to the diode AND gate.

To understand its function, imagine you are in
a car on a gated mountain road; it is impossible
for you to progress along the road unless some-
one opens the gate—your progress is under the
control of a third party!

Conversely, the third party could deliberately
impede your passage by refusing to open the
gate. This is a direct comparisen with this
month’s circuit which has the same effect on
electrical signals as the mountain gate had on
the car. This is how the circuit gets its name.

EXPERIMENT

To see this effect wire up the circuit of Fig.
12.1 and connect poinl B, with a temporary lead,
to the +4-5V rail. Connect a meter, set to volts,
between point C and ground and then altern-
ately connect point A to +4-5V and then to
ground with a flying lead.

By varying the voltage at A in this manner
you are simulating a square wave and you will
see that the voltage measurement at the output,
point C, follows the waveform you are putting in
at A. When A is connected to ground do not
expect to see zero volts at point C because you
must remember there are forward voltage drops
across the diodes to consider. By keeping input
B connected to +4-5V you are, in effect opening
the gate to allow the signals from A to pass
through.

Now connect point B to ground and you will
find that the cutput C drops to nearly zero and
stays there irrespective of any signal you apply
at A—grounding point B shuts the gate.

Yon may have noticed that while doing this
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you can have the gate open by leaving input B
disconnected; you can therefore consider this to
be a “spring loaded” gate which—in the absense
of any positive action to keep it closed (ground-
ing point B)}—will always swing open.

CIRCUIT ACTION

Let’s see why this effect takes place. We shall
assume that we are using “digital” signals at
inputs A and B, this means that the voltages we
supply will be either the full supply voltage
(+4-5V) or ground (0V).

Imagine that both inputs are shorted to
ground; both the dicdes D1 and D2 will be for-
ward biased and current will flow down R and
through the diodes and we will get a voltage at
C that corresponds to the forward voltage drop
of the silicon diodes (about 600mV).

Leave B cennected to ground and imagine A
connected to +4-5V. The voltage at A is more
positive than the voltage at C so D1 will be
reverse biased and hence will not conduct; D2,
on the other hand, is still forward biased and the
output will stay at nearly zero. Reverse the con-
nections between A and B (so that B is now going
to +4-5V with A to ground) and you have
exactly the same set of circumstances as hefore
—the voltage at C stays low.

If, however, both A and B are comnected to
+4-5V (or, for that matter, are left discon-
nected) no current can fiow through Rl—except
for the minute amount taken by the meter—and
the voltage at C will rise to about +4-5V.

Fig. 12.1. The basic AND gate and the truth table
+4-8y

INPUTS QUTPUT

A 8 [ Rt

1 2:2kf]
ov | ov | ov
Df
+4s5v [ ov | ov was L
ov |+esv] ov {
+45V | +4-5v] +4-5v '
@
= ; J
\>/D2
IN414B
(o — - e —
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Fig. 12.2. Test circuit for the gate

Notice that we have described every possible
permutation of applying either 0V or +4-5V
to both inputs—four possibilities in all—and in
only one of these possibilities did the output go
to +4-5V. This occurred when both A and B
were connected to +4-5V—strictly speaking we
should not consider any cases of the inputs
beinz disconnected.

Because the output will go to a high voltage
only svhen both outputs are connected to a high
voltage shows us why the gate is called an AND
gate. It takes A and B to be at high levels to
make C go to a high level!

TRUTH TABLE

The combinations of the input conditions and
the resulting cutput conditions can best be seen
in the form of a table—Fig. 12.1. This is called a
truth table. Imagine column A as being a signal
and column B a control voltage. You can see
that the voltages applicd to A appear at the
output when B is +4-5V but the input signal
is inhibited from appearing at the output when
B is at 0V; +4-5V at B opens the gate while 0V
closes it! 5

DIGITAL GENERATOR

As an extension of the experiment you can
generate a real electronic digital waveform for
input A by using a slow running astable multi-
vibrator as shown in Fig.12.2. Check with the volt-
meter that you are getting a repetitive waveform
at point A and then measure what you get at
output C when B is firstly connected to +4-5V
and then to ground.

You might think that connecting point B to
ground in some way stops the multivibrater
operating; this is not so and you can check this
by returning the voltmeter to point A. The two
diodes are acting as a control gate for the multi-
vibrator’s signal.

ALARM

Finally, and to remove the need for mechani-
cal intervention, we can use an electronic signal
as the control. A simple circuit is shownin Fig. 12.
3. Basically we have a multivibrator operating
at an audio frequency and a photocell driving
a transistor as a control source.

When the photocell is dark, the voltage at the
collector of TR3 is high and this effectively
applies +4-5V to input B—the signal from the
audio source can thus pass through the gate
into the loudspeaker driver and we hear an
audio tome. When light falls on the cell base
current passes into TR3 and the veltage at its
collector falls virtually to zero; this closes the
gate and the audio tone stops.

If you had this circuit set up with a torch beam
illuminating the cell therc would be no tone
from the loudspeaker until the light beam was
interrupted—perhaps by someone walking
through a door—and then vou get an audible
alarm.

Next part: The series resonant filter

TONE GENERATOR PHOTO | GATE | LOUDSPEAKER
CONTROL | I DRIVER
| |
\‘\4 RG | R? |
2|pccy 2w 22k
[:: ORP1Z =
IN4148

Fig. 12.3. Simple elec-
tronic circuit to demon-
strate the function of
the AND gate
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ertethe Specification
- of your perfectiron

and comp ;Jre itwithan Ante

MODEL X25 Soldering Iron 220.240
or 100-120 Volts. The leakage current
of the NEW X25 is only a few micro-
amps and cannat barm the most
delicate equipment even when soldered
“live”. Tested at 1500v, A.C. This 25
Watt iron with its truly remarkable
heat-capacity will easily “'out-soider”’
any conventionally made 40 and 60
watl soldering irons, due to its
unigue constfuction advantages,
Fitted long-life iron-coated bt 1/8".
2 other bits available 3/32" and 3/16™.
Totally enclosed efement,ceramic and
steel shaft. Bits do not “‘freeze” and
can gasily be removed. PRICE £2:05
{rec, retail} P & P 10p.Suitable tor
production work and as a genera
purpose iron.

MODEL CCN v N\

220 volts or 240 volts. The 15 watt miniature

~“modél CCN also has negligible leakage. Test valtage 4000v.
A.C. Tomally enclosed element in ceramic shaft. Fitted long-
life iron-coated bit 3/32". 4 other bits available 1/8°, 3/16",

1/4°" and 3/64 mclud‘lng Heat Shield. PRICE £2-48 trec.
retail) P & P 10p. |

MODEL € Miniature 15 watt soldering iron fitted 3/32"
iron-coated bit. Many other bits available from 3/64"",

3/16", voltages 240, 220, 110, 50 or 24. PRICE Q-% (rec
retail) P & P1op =l

M——Mm
MODEL MLX KiT

8attery operated 12v.

25 watt iron fitted with

15 lead and 2 heavy clips

for connection to car battery.
Packed in strong plastic wallet
and with booklet “‘How to

i Solder™.

PRICE £2-84 {rec, retail)

P& P12p,
@,

MODEL G 18 wartt miniature iron, fitted
with long-life iron-coated bit 3/32", Voltage

240, 220 or 110, PRICE £2-26 (rec. retall)
P & P10p.

MODEL SK.2 KIT
Contains 15,wait miniature
iron titted with 3/16° bit, 2
spare bits 5/32" and 3/32'°
heat sink, solder, and
“"How to Solder™ booklet.
PRICE £3-25 (rec. retail)
P& P 10p.

S$73 Stand — This stand is made from
high grade insulation material with a
chromium plated strang steel spring, It
is suitable for all models and replaces all
previous stands. The two sponges at
the side which are easily
replacezble, serve 10 keep
the soldering bits clean.
Spare bits can be
accommadated as shown
on the illustration.
PRICE: £1-00 [rec.
retail) P& P 10p.

MODEL SK.T KIT
Contains 15 watt mimiature iron
titted with 3/16" bit, 2 spare
bits /32" and 3/32", heat
smk solder, stand and

“How 1o Soider "’
booklet.
PRICE £3-38 {rec. retaill
P&P12p.

x ALL PRICES include VAT at 10% =

' D Fleasa send the following:

From radio or electrical dealers,

I T Car accessory shops or in case of
- ——e= difticulty diract from:

I [:l ANTEX LTD. FREEPOST

k Please senct the

(no s1amp requirea) Ter0/52 67377,

| anclosa cheque/P.0./Cash
{Gire No. 258 1000) ___

NAME

R . <

ADDRESS _ :

E£2

PLYMOUTH PL1 18R
ANTEX colour caralogue
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MAINS OPERATED CONTACTCR
220/040v. 50 cycls solenoid

with laminated core so very

allent in operation. Closes 4

eircults each ratcd at 10 ampa.

Extremely well made by a 5
Qerman Elecirical Company. 4
Ovarsll size 2§ X 2 X 2i0.

A2-20 each,

! { R.P.M. MOTOR | GEAR-BOX
Made by ths famous Chamberiain & Hookham
Ltd. These could be made to drive clock or
stmilar. Really robnst reliable unit.

Price 81-10 each.

AUTO—ELECTRIC CAR AERIAL
with dashboard control switch—fully .
ertendablc to 40in or fully retrac-
table. Suftabje for 12V positive or
| negative earth. Bopplied complete
with Atting Iosiructions and ready
wired darhboard awtich, £8-35 plus
25p post and insurance.

MAINS TRANSISTOR POWER
PACK
D d to operats & il rets and

I Adjustable output 6v., 9v., 12 volta for up to
800mA (class B working). Takes the place of any
of the tollowing batterlea: PPY. PP3, PP4, PP4,
PPI, PPS and cthers. Kit comprises: mains
transformer rectifier, smoothing and load resistor,
condensers and instroctions. Real snip at only
£1-10, plus 20p postage.

MINIATURE WAFER SWITCHES
2 pole, 2 way—4 pole, 2 way—
3 pole, 8 way—i pole, 3 way—2
pale .4 way—3 pole, 4 way—2 pole
6 ';r—l pole. 12 way. All at 23p
esch.

MULTI-SPEED MOTOR
Bix aperds. are avallable 500, 850
and 1,100 r.p.m. and 8,000, 12,000
& 15500 r.p.m. Bhatt is } in.

eter and apDroximately 1 in.
long. 230{240v. It speed may be
turther controlled with the nse of
our Thryrister controller. Very
powerful and wsefol motor size
approx. 2 in. dia. % U In. long.
Price 97p plus 23p postage and
lusuranec.

SLIDE SWITCHES
8lide Bwitch. 2-pole changeover panel
monuting by two $B.A. screws. Size
apprex. 1o x jim rated 260V lamp.
8p each. 10 for 78p. Ditio s» abovce but
for printed eircuit 8p cach. 10 for S3p
Snb Miniatnre Siids Switch. DPDT 19mm
{3n approx.) between fixing centres. 20p each or
10 tor £1-80. 8P Change over spring retnrn 250v 1
amp. 1lp.

ISA ELECTRICAL
PROGRAMMER
Learn in your sleep:
Have radio playing and
kettle bolling =a you
awake—swltch on lights
to ward off intruders—have warm honse to come
' bome to. All thess and many other things you ean
| do I! you invest in an elecirical programmer
Clock by famous maker with 13 amp. onfofl
switch. Bwich-on time can be set anywhere to
it stay on up to 6 hours. Tndependent A0 minuis
1 memory fozger. A beautifnl unit. Price £2-15 +
| 40p p & p or with glass tront chrome harsl 83p
extra.

BALANCED ARMATURE UNIT
| 500 ohm, operates ax sapeaker or micro-
| pbone, &0 usttul tn lntercom or similar
¢ircoits, 87p each

12 VOLT I{ AMP

POWER PACK

This ¢ombriets  doubla-

wound 230/2:0V mains
" transformer with full wave

b rectifier and 2000 m/ffdf

N smoothing. Price #4220 +
P. & p. 20p.

| Heary Duty Maiod Power Pack, Output voltage

sdjustable from 1540V In steps—maximom

Ioad 250W—that iy from € amp at 40V to 15amp
at 15V. This really is s high power heavy duty
unit with dozens of workshop uses. Output
woltage adjustment is very quick—simply inter-
change push on leads. Sllicon rectiflers and
smeothing by 3.000mY. Irice £6-33 plus 85p poat

EXTRACTOR FAN
Cleans the air at the rate of
10,000 cabje ft. per hour.
Bultable for kitchens, bath-

HONEYWELL PROGRAMMER

Thin is & drum type timiog device, the

drpm being eallibrated in eal dlvisions

for switch setting purposes ~ith trips

which are a5 ble for poaith

They ars also arrsnged to allow 2 opera-

tions per switch per rotation. There are 15

changeover micro switches each ¢of 10 amp

type operated by the trips thus 15 circults may

be changed per revolution. Drive motor s

maing operated § rcws per min. Some of the maoy

uses of this timer aze Machincry control, Boiler firing, Dispensing and Vending
hi Disp! lightt imated and plgns, Signalling, eic. Price from

makers probably over £10 eaeb. Special snip price 26:33% plus 25p post and

insurance. Don’t mim this terrific bargain.

TEACH IN '74

A new baginuers serles started with the October iszue of this magarine, we
wiil he supplyiog all the parts for this. The initial kit covering all components
required for the first 6 months is available post and VAT included—price £7.
A special festure about our version of this kit i the 417 X 3" meter 0-100uA
mn:t.j]r. An tbe anthor says, a large meter ia a0 much easier to read than a
Y one.

POWER SUPPLY UNIT
SLIDE PROJECTOR TIMER
EMERGENCY LIGHTING UNIT

To rcccive parts for these and other featnre profects, send the qubted
approcimate amonnt= awld any vach adjustment can be made later.

TANGENTIAL HEATER UNIT
This heater unlt ir the very latest typc,
ost efficient, qulet running. 1s as
fitted in Hoower and blower heaters
costing £15 and more. We have a fow
only. Comprises motor, impeiler, 2KW.
element and 1kW. element allowing
swiiching 1. 2 and $kW. and with
thermal safety cut-put. Can bhe fitted
inte any meial line case or cabinet.
Only needs control swich, £3:85.
2kW. Model as above excepl 2kW.
2275, Don't miss this. Control Switeh,
44p plus VAT P. & P. 40p.

PORTABLE RADIO CASE DE.LUXE

A similar siz¢ to the above hut a more expensive design.
Uscd with tbe Good Companfon de-lnxe model. £22-20
plus 50p post and insurance.

KETTLE ELEMENTS
Made by the fancus AEBI. Oo. Complata with washers and combined fixing
ring and plug abrond. Normal 2 zouod pin and dat pin earth connectlon
and overload reset puah button. 2 Models—I1fln (approx.) suitable for
Swan and other similar dels—1{in (app ) suitable for G.E.C., Hatpoint,
ete. All quick-boll 2jkW elements at 240V. Price £1-38.

SWITCH TRIGGER MATS

S0 thin iz undetactablc nnder carpet but will switch on
with slightest pressare. For burglar alarus, shop doors,
etc. 24in x 18in £1 69. 13in % 10in £1-21.

HORSTMANN “TIME & SET" SWITCH
{A30 Amp Switeh.) Just the thing if you want to come bome
to & warm housc. without it costing you & fortune. You can
delay the switch on timas of your electric fires, ote. up to
14 hours trom sstting time or you cad uge the switch to give
s boost on period of up to 3 hours. Equally suitahle to
control procemsing. Regulsr price probably around £5.
8pecial salp price £1-85 Post and ina. 23p.

OUR 1974 CATALOGUE LISTING HUNDREDS OF
BARGAINS. NOW AVAILABLE.
PRICE 30p POST PAID.

SMOKE WILL KILL-GAS WILL KILL=FIRE WILL KILL

Tue, 1f you Install SACA {our smoke and gas alarm) your

family will have the latest electronic protection. against thesc

killcrs. Saga Usen 2 fantastic electronic sensor which --suelist”

amoke and gas and sounds the alarm immedisiely, In a neat 1
case nicasuring apptox. 5in x 3iin x 2¥n, it bas s own
internal alarm:, alse a connector for additional bells. You
just plag it in to the maing and hang it near the ceiling. Saga
ses §0 Littie elestriclty that It will banily move the meler,
leave it on always to give night and day protection. One
year's cusrantee, Alao 7-day canh return offer, (or kit of parts
SE;E;J&BHMIT model kit only £4-99), £5-99 plus 309 post and
e .

SOIL HEATER

Or could be nsed on bench for eeerd trays. Comprising mainx
transtoriner t0 reduce to safe voltase alzo healer wire.

= £1-50 plus 20p p. & p.

WALL THERMOSTATS -
Made by the famous 8miths Tnstrnment Co. called Colourstat. Wall
nounting and in a handsome plastle case. (Cream and heige} Adjust-
able by slider (lockable) and may be sct to temperaturcs from
arcond freezing throngh to 50°C. The alide Danel i cograved and
indicates (frost) (warin) {very wamu) etc. The thermontat will contral
heaters cte. up to 15 amp at notmal mains voltage aod is [deal for
living room. bedroomn and greenhwouses ete Price 21-65. Don't mise
thiz.

|
| 2
I

EDUCATIONAL KITS — all with
pictorial instructions

THIS BALANCE
KIT FREE.
Fagle cducational
kitas.

We
— - do not. expect to
be able to repeat tlis offier once stocks src sold.
Brief description of each kit iz given below and
with 3 kits or more we give FRER an accurate
11 piece kit. Price of kits 44p each post
paid. Special price for all 7 kils £3-00 with free
balance kit.
KA2 Lany Kit. Fleven parts, inciuding caadle,
one concave lens, one convex lena, stage and slit
frame, ctc. Watch llght rays bend as they pass
through different lenscs.
EAS Water Pomp EH. Thirtcen Darts. Top of
Piinp is ent 50 that ting parts may
be observed. Bmalt parts are brightly coloured to
be scen casily while working. Three typea of
pump may be made: Lift Pump, Fore™ Pump
and Farce Pomp with rescrvoir and-nozzic.
EA4 Bozzer Kit, Eleven parta. Transparent covers
allow the opcration of buzzer to be seen. Nlustrates
and tieaches how clectromagnetiom with an
antomatic swileh results in an operating bazzer.
EA7 Electro-Magnot Kit, Fifteen
compass. Makes {wa electro-
one layer of wire and on: with several layers of
wire. Pleks up tucks, nalls aod any amali parts
showing how magnetism works.
KAS Currept apd Raiistance Eit. Twenty-uine
parts, including bench and light bulh. Conduct
interesting and cducational projects to learn the
application of “OLIMS LAW™ and eee tho differ-
ence in current and reaistance with different
types and lengths of

wire,
™~ KA Bell Kit. Eight parts, Including bell and

push batton switch. Bulld 3 complete electric
beil and see bow the hammer I8 triggered to
make the bell ring-

EAl0 Morse K¢y Borzer and Bell Eit. 25 part
kit, easy to construct. slmple to operate.

MINIATURE SEALED RELAY

Awmerican made. Our Ref. No.
REL Al. Measures only 17 wide
X ¥~ thick aod 3* high and
it's a double change over, wa
don‘t know the contact mating
bot catisate thiz at 3f5 amps.
The coll resistance iz 600 ohms
and 9-12 volt will closc it. Ydeal
for models and mintatorised
equipment. Jt's 3 plog in relay
bus we sapply complete with bas.
Pricz 28p including baxe.

TELESCOPIC AERIAL

for portable, car tadio or
transmitter. Chromc plated—
Mz sections, cxiends from 7§ to
47in. Hole in bottom for 8BA acrew.
ENUCKLED MODEL FOR FAL B5p

TREASURE TRACER
Cowmplete Eit (except wooden
battens) to make the metal
detector as the circuit in Practical
Wireleas, Augost issue. £3-30 plas
20p post and lnsurance

IMMERSION HEATERS BY
REMPLOY

Btandard Btting for
domestic =atcr
tanks, made by the 3

faious  Remploy
Company. Complete
with sesling washers suitabls for 200-240 volts
A.C. Dcpth into tank 11%. Zkw or 3kw £1-85 plus
20p each post and iDsUrANCE.

MAINS OPERATED

SOLENOIDS

Model TX2—:=mall but power-

a3* x 47 x 117 83p. Model

TTL0 12° poll. Sire 3" x 2§° x
24~ £1-68 plas 20p post and Inmarance.
MACLAREN THERMOSTAT
Make and Dreak 20 amp A.C. witn the sensor
probe coupled DY 2 fect capillary covering range
of 10—100°C—complete with large engraved
control knob. Price 33p.
MACLAREN THERMOSTAT
Make and break 204 a.c. with the sensor probe
coupled by s 2 fert capillary covering range of
10-100%C-—complete with large engraved control
knob. Price 83p.

12 WAY SUR-MINIJA.

TURE MULTI.CORE CABLE

7-0076 copper cores each core P.V.C. insulated
and ot different enloor. P.V.C. cavered overal]
and approx. 3{16in thick. Price 22p per yani.

rooms,

rooms, etc., it's sa quiet it can
bardly be heard. Compact, O}
casing with 5317 fan blades.
EKit comprises motor,
biades, abeet. steel caning, pull
awitch. malns coannector, and
%xhzz ll,:m.keu. 4296 + 20p

' 112

TERMS:—10% discount if ten of an item
ordered, send postage where quoted —olher
items, post free it order for thess over £5:00
otherwise add 25p.

J. BULL (ELECTRICAL) LTD.

(Dept. E.E.), T Park Street, Croydon CRC 1YD
Callars to:102/3 Tamworth Road, CROYDON.
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By GEORGE HYLTON

“Why is it that you don’t get a shock if you touch the neutral
terminal of the mains? After all, this terminal is negative half
the time and positive half the time, so if you don’t get a shock
when it’s negative then you should get one when it’s positive.
Also, why is it that if you connect a voltmeter between the
neutral and earth terminals you get a small voltage reading?”’

An enquiring nfind is a great
thing, and can lead to important
discoveries. Benjamin Franklin,
flying his kite in a thunderstorm,
proved that thunderclouds are
electrically charged and so gained
evidence that lightning is electri-
cal.

The next chap to try the experi-
ment discovered that it could be
dangerous. He was electrocuted.
Which is by way of saying, please,
please don’t play about with the
mains.

Even if what you do should be
safe, in theory, as in this case,
there’s no guarantee that it wiil
be safe in practice. Electrical
wiring in the house has been
kaown to have the polarities re-
versed, the earth connection

omitted, and sc on.

BRITISH SYSTEM

For the benefit of foreign
readers whose mains system may
be different from ours, the stan-
dard British housc wiring system
provides 240V, 50Hz outlets at
sockets which take three-pin
plugs.

One pin is connccted to the
local, domestic earth (often a
metal water pipe where it enters
the ground). Another is the
neutral side of the mains, earthed
at the power station or distribu-

tion transformer. The third is the.

live or nom-earthy side of the
mains. The systcm is shown in
Fig 1, which is simplified in that it
glosses over the fact that the dis-
tribution cables are usually made
to carry more than one “phase”
and so have more than two con-
ductors, but the general idea is
correct.

In order to reccive a shock
from the mains, it is necessary to
connect your body between the
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live and neutral terminals,
directly or indirectly.
DIRECT AND INDIRECT

A direct connection is what you
get if you touch the “live” ter-
minal with, say, one finger and
the “neutral” with another. This
is not pleasant. In particular, if
the two fingers are on different
hands, the resulting arm-to-arm
current passes through your
bkeart, which is a pretty good way
of killing yourself.

The indirect connection is
nearly as bad. It happens when
you touch the “live” terminal
only, but when your bedy is also
in some way connected to the
earth.

Since the mains ‘“neutral” is
also connected to earth, the cir-
cuit is complete and you get a
shock. With 240V to drive the
current, the earth connection to
your body needn’t be very good.
Standing on a concrete floor in
leather-soled shoes may provide a
low enough resistance for a
lethal shock, while most homes
contain a wealth of earthed ob-
jects such as water pipes, taps,
gas pipes, central heating radia-
tors and so on.

NO SHOCK

I know: I haven’t answered the
questions yet. Well, the answer
to the first one can be seen from

1

STation | DISTRIBUTION | HOME
a1 CABLE | :
i LIVE |
J ] -
Fmzunm e
! tocar
! |EaRTH

-— l

> | -

Fig. 1 Domestic mains supply
from power station.

Fig. 1. Touching the “neutral”
dlone, even if you are earthed,
doesn’t permit current to flow
between “live” and “neutral”, via
your body, so, no shock. The
polarity of the voltage at the
neutral terminal swings positive
and negative with respect to the
live terminal but it’s always the
same as that of the earth ter-
minal, since both neutral and
earth are connected to the earth,
one at the power station and the
other at the local water pipe or
whatever.

Since both these termimals are
earthed, there can be no voltage
difference between them, Or can
there? Yes, there can, because
they are not connected to the
earth at the same place: the earth
connections may be miles apart.

VOLTAGE DROP

This leads to the answer to the
other gquestion, which is, really:
kow can there be a voltage dif-
ference between two terminals,
éach earthed? In Fig. 1, the cable
between power station and home
is shown as having no resistance.
But real cables, however thick, do
have some resistance. Since a
mains distribution cable may be
carrying thousands of amperes
even a few thousandths of an
ohm resistance can causSe an ap-
preciable voltage drop.

In the case of the neutral side
of the cable, this voltage drop
Is earthed at the power station
but not at the home end. The
home end can: therefore be.a few
volts above local earth potential,
and this is one cause of the small
voltage which our reader

measured between local earth
and neutral terminals.

1ok

““Better check your construction of thar
indicator audible warning—it's just
failed the noise test.””
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P.G. Gonstruction

Wishing to construct the Train
Controller as described in EVERY-
pay ELecTRonics Vol. 2 No. 9 Sep-
tember, ’73, I decided to have a
go at making my own printed
circuit as per instructions in Vol.
2 No. 6. June ’73. 'm afraid that
I have lost count of the number
of chemists that I called on to
try and get the ferric chloride and
have come to the conclusion that
there must be an easier way to
carry out this project. One
chemist told me that there was
no such animal as ferric chloride
in powder or cryslal form and
that it existed only in liquid form.
In the end I managed to purchase
a do-it-yourself kit (in which the
fc. was a liquid) but as I would
like to be able to purchase the
necessary chemicals separately I
would welcome your comments
generally.

1 note that in the process of
etching on copper that nitric acid
is wused. Although more care
would have to be exercised when
using acids it might prove easier
to obtain and I would enquire if
this is a suitable alternative.

By the way, I feel that the
estimated cost of £3-15 for the
cost of parts for the controller
was a bit conservative. I pur-
chased most of the bits and
pieces from Ilenry's Radio, and
the balance from a component
shop in Brighton, and they came
to a lot more than £3-15. If A_J.
Dunn managed 1o build his for
£3-15 then he was very lucky.

I look forward to receiving your
reply and thank you for providing
such an interesting mag. each
month.

N. C. Langridge,
Littlehampton, Surrey

G. F. Milward of 369 Alum
Rock Road, Birmingham B8 3DR
can supply olb packs of. ferric
chloride (in crystal form) for 50p
including post and packing. A
dilute solution of nitric acid can

i14

be used provided the resist can
withstand it—nail varnish is quite
good! 4

The price for the contiroller was
obtained by pricing componenls
from suppliers catalogues. One of
our advertisers is supplying a kit
of parts for the same price.

Soldering Gompetition

Many thanks for your letter
dated September, 1973 and your
kind congratulations accompany:
ing a most attractive and useful
runner-up prize

The competition has given me
great pleasure and I would like
to say Llhat I whole-heariedly
agree with the final order
selected by the judges for the
first prize. They obviously gave
the compelition considerable
thought.

May I also take this oppor-
tunity to congratulate you on your
very fine publication, which 1
always find most interesting,
stimulating and educational

J. W. Berry,
Bury St. Edmunds.

Many thanks for the safe
receipt of my prize from the
recent soldering compelilion in
EVERYDAY ELECTRONICS.

Congratulations are really all
due to EVERYDAY ELECTRONICS
which I have taken ever since the
first issue. Before this, I did not
have the vaguest idea about elec-
tronics or solderiag.

Being a middle aged spinster
with no male friends or relatives
connected in any way with elec-
tronics I have learned all I do
know on the subject through your
pages. It is the lucid way in which
processes are explained, together
with the detailed diagrams and
clear photographs, which I have
found so easy to follow, which has
enabled me to learn as much as
I have. (To my wondering sur-
prise.}

Letters

The excellent book about solder-
ing is just what I needed and is
going to be so useful. I didn’t
have a wire stripper either, so
that also will be very accepiable,
even though I have acquired the
knack of stripping with side
cutters!

Incidentally, I have never ever
won any kind of prize in my life
before, Maybe electronics has
brought some luck at Iast!

Thank you again for the gifts
and for an excellent magazine,
and for the happy hours that will
ensue from both.

Connie Wade
Leeds.

Price

As a schoolboy T am rather
annoyed at the letter in the
December E.E. which said that
vour projects are within the scope
of the pocket money of the school-
boy enthusiast. This is not true.
the average schoolboy only gets
at the least 30p pockel money
which is hardly enough for your
projects. I have made one of your
projecls which the approximale
cosl was 45p (Neon Novelty with
two lamps). It cost me a total of
105p which 1 could only afford
because it was Easter.

David Hooton,
Rushden, Northants.

Spiders At Work

Re. your December issue Rumi-
nations, spiders arc used by man
1o spin their webs to suit our
purposes. Selected spiders are
made to spin a thread onto special
frames, which are then stored
until nceded to be used as grati-
cules (crosswires) in certain
optical instruments. An example
of this application was shown on
BBC’s ‘“Animal Magic” some
weeks ago, when a spider was
shown working for man at the
York factory of Vickers Instru-

ments, the “end” result being
used in the repair of a theodolite.
C. Long,

Leeds.

Please note: we can only answer
readers letfers concerning pub-
lished articles. not commercial
equipment or modifications to
circuits. Please include an s.a.e.
for a reply. :

Everyday Electronics. February 1974



B.H. COMPONENT FACTORS LIMITED

SPECIAL RESISTOR KITS (§W 5% or !W 5% CARBON FILM)

10EI2 Kit: |0 of each EI2 value. 10 ohms-—ll“l a roral of 610, £3-10 net

2SEI2 Kit: 25 of each EI2 value. 10 ohms—IM. a total of 4 .525. €7- 20 nat
POLYESTER CAPACITORS MULLARD C280 250V

uF: 0-01. 0015, 0-022 0-033. 0-047. 3!p cach: 0-08. 0-1. 0-15. dip each;
gp 0-33, 8p: 0-47. 9p: 0-68. bip: 1-0. 15p; 1°5. 22p: 2-2, 25p.

LL
mov Q-F) 001, o ms onn. 2ip: 0 u47 0-08S, up 9-1, 0-15, 43p:

0-22. 0-3 -0,
400V: (uF) Q- 00! 0 UOIS 0- 0022 0 0033 0 0047 1,p. 0-0068, 0-01.0-015.
0-022,0:033,3%p: 0047 0:068.01,44p.0-15.65p.0-22.84p.0-33, llp047ldp
MINIATURE MULLARD ELECTRONICS 015016 017 SERIES

(uFV): 1463, 1563, 2-2 63, 3-3.63. 440 _4-7 63, B840 10 16. 1063, 1516,
15,63, llSMo 21 25, 22 63, 32 10. 33 16, 33 40. 32 63, 47 10. 100 [0.100 25,
150 16, 220-10 All Above 69 47 63, 8p; 68 63, 12p; 100 63, 14p; 220716, Bp;
220 63, 2ip; 330 16, 12p; 470:6-4. 9p; 470,40, 20p; 100016, 20p; 1500,16.
25p; 2200 10. 25p

ELECTROLYTIC CAPACITORS, Tubular and large can
(uF V): 2-2 25, 2-2 63, 47 10, 4-7,25, 4-7:63, 22 10. 22 25, 22763, 5p; Z2:10,
10,10, 5010, 10010, 1025, 5025 10 50, Sip- 200 10, 100:25, 50,/50. &{p:
500 10. 200 25. 100:50. #p; 1000 10, 50025, 260 50, Ilp- 2000 10, 1000725,
500:50, 1630; 1000/50, 39p; 1000 100, 66p; 2000.25, 17p; 1500!2 i7p;
2500 25 3]; 2500'50, &2p; 3000:50. 7Ip; 5000.25. 66p; S000°50. 94p.
HL. VOLT B]SD E4p; 16/350. 19p; 32:350 15p; 5C 250. 18p; 100 S00. 3JD

MINIATURE CERAMIC PLATE CAPACITOR

SOV (pF) 22,27, 33, 39 47, 56, 68. 82. 100. 120. 150, 180,220, 270 330, 390,

560, 680, 820, 1K, IKS, 2K2. JKJ, 4K7_ &KS8. (uF) 0-C1. 0- 0I5 0-022,
0 03] 0- 047, 2!p 0o-1, | _30V. 4ip; O- I 100V, Sip.
CARBON FILM RESISTORS +W 5% 10 ohm:—2-2M, § W 5% 10 ohms—
IM, 1p each or 100 for 62p: 1.000 for £4-50.
METAL FiLM RESISTORS IYY 5% |0 chms—IOM_ lip each or 100
ar tl IO. I5E12 KIT (tS each value IO ohm;—lDM) 8.

Verobu:rd 0-1 0-is 1 |N400|

° NTITY DISCOUNT
gEin 28p 28p | IN4002 759 ‘sanC‘I\AL BULK BUY PRICES
3 x 20 26p 195 | INa003 9p e i N
ST 32p 33p | IN4004 9ip | QUSTATION FOR LARGE
33 x 3tin 28p 28p IN914 7o  PROJECTS AND TRADE.
Hxtmeuwn 2 e | 531 i3 = CR

x 5in (plain) — ) D
3 %3iinfolid — I3p | OC/s  17e S0V 1A 2% 34 D
5% 33n (plin) — 22p ' OCBI  20p 500 (A sob  3A 60p

lnsercion ool 59p  59p 5 andf =
Track cuteer 44p 4dp Screened wire, m.
Pins, pkt. 25 10p 10 }wm screened wire,
o e tereos s.c. vwre. m.
}OngD;: giﬁ P’lz;;‘; r i Connecting Wire, alt “Colours, m.
Ske.. 10p. 5 pin DIN Plug Neon bulb 90V wirc ended -5
180%, |5p: Skr., 12p. Tran: Presce.skeleton pots 1K—IM..
sistor Equiv. Book. 40p. AlLL PRICES INCLUDE V.A, T
Carbon pors 5K=-2M jog. & C.W.0. only. P. & P. I0p on arders belnw £5.
. lin. single 16ip. sinzle Discount: £10—10%, £20—I15
with switch Zep dual 46p. | Export Order enquiries wclcome (VAT fres)
Dept. E.E. 6], CHEDDINGTON ROAD, PITSTONE,
Near LEIGHTON BU UZZARD. BEDS. LUT 2AG
: Cheddington 6684456 STD (0296). GIRO No. 33| 7056
Cacalogue FREE. Callers nlease phone ﬁr‘!:

Do you wish
to continue
your education

If you hold an O.N.C. or O.N.D. or an
‘A’ level pass in either Mathematics or
Physics you can join our

HIGHER NATIONAL
DIPLOMA COURSE

in Electrical and Electronic Engineering
with the possibility of transfer at the end
of the first year to the second year of
the Hens. Degree Course in Electrical
Engineering

: ADVICE

on courses
accommodation at Stafford and

LR P R I T e e st
ELEGTRDN"} and Electronic Engineering, North
ENGINEERING

Staffordshire Polytechnic, Beaconside,
Stafford (telephone Stafford 52331)

l BI-PBE'PAK Dept. D, 222/224 West Road,
. Westcliff-on- Sea, Essex SS0 9DF
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AUDIO BARGAINS
STERED .- DECODER

“§4.90

Ny incl. P. & P. and VAT

A ready built unit, ready for connection to the |.F. stages of
existing F.M. Radio or Tuner. A tell tale light can be con-
nected. The unitis a small printed circuit, no further alignment
necessary. A L.E.D. is recommended as the indicating light,
suitable device available from us at 365p. Instructions included

3 Wems|G.AMP.

onl £] 65 Incl. and VAT
Ordar Codc I.C.A.

on P.C. Board with all components

or2on ono board for £2-86

Order Code 1.C.AN/S

These amps. are supplied with a free hooklat
on connecting up, specificalions and easy to
obulld projects using tha |.C.A.1

5W & 10W AMPS

BWony £1.98
10W ony £2.49

incl. P.& P.and V.A. T
These matchbox size amplifiers have an exceptionally
good tone and quality for the price. They are only 23”7 x 11”7,
The 5W amp will run from a 12V car battery making it very
suitable for portable voice reinforcement such as public
functions. Two amplifiers are ideal for stereo. Complete
connection details 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 in the UK. Built and tested.

Now available for 5 &10WAMPS

Pre-assembled printed circuit boards 2” x 3” available in
sterec 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 unitls for use with magnetic
pick-up cartridges. £1-69

Stereo Tone Control (STC). This unit is an active tone
control board and when used with the right potentiometers
will give bass and treble boost and cut. £1-21

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

I anclGsa £ o Fo Ch R iy & 8 Tracks/
3W AMPS .. iciianins S5W Ampsf......_..... . 10W Amps/.

o T e % ki i)

Slarec Pre—Amps 2
Sterea Tone Controls ..._..............

l (Please insert quantities and delete those not applicable)
Name
Address ..

Stereo Pre-Amps 1 —.............

Co. Regn NoEX0919  Telephone: Southend (0702) 46344
LB N B B B & B N |

115



116

WITH PRACTICAL WIRELESS

2 DATACARDS

W.CRATA

PRACTICAL WIRELESS
CASSETTE - RECORDER - AND
TUNER - AMPLIFIER

Following the unprecedented success of Project Q4
quadraphonic sound system, Practical Wireless
brings you another top design for thea home.
This is the first British published do-it-yourself
domestic high quality tuner amplifier design
that includes a built-in cassetta recorder.
at a fraction of the cost of commercial units.

It is incredibly easy to build if you have basic
experience with printed circuit board assembly.
Using a prealigned module for f.m. radio:
integrated circuit preset a.m. radio, integrated
circuit decoder and full stereo amplification
(easily extended for quad):
facilities for pick-ups and tape.

Houses a mono of stereo cassette iape recorder
or 1ape player, even if 3 stightly extended depth
is required; has twin tuning dials for technical —
“him* and non-technical — "'her’’; stereo pilot beacan;
simple controls.

There are no fiddly tuning capacitors to drive:
the tuning dial opsrates voltage controlled circuits
by a potentiometer.

We have proudly incorporated the most easily adopted
techniques 1o simplify construction.

YOU CAN'T AFEORD TO MISS P.W. C:R-A-T-A

PRACTICAL

IRELESS

ORDER THE MARCH ISSUE
OUT FRIDAY FEBRUARY 1st

17 ALBERT 3Q.,
LONDON E15 IHJ

COMPONENTS

ELECTRONIC COMPONENTS FOR
E.E. PROJECTS

SEE
COST
J BOX

£2:00
£210

POWER SUPPLY UNIT  res. 74
SLIDE PROJECTOR TIMER rzs. 74
FETSET
TREMOLO
WAA-WAA £1'50
BETA FUZ2-TREBLE 7wv. 73 £1'50

(For Beta Fuzz-Trebie, Component board compo-
nents only).

BETA TRANSFORMER-

JAN. 74
DEC. 73

SEPT. 73

£185

MAIL ORDER ONLY
S.A.E FOR ALL ENQUIRIES

ELECTRONIC
IGNITION KIT

COMPRISES

Everything:—
Ready Drilled Case and Meralwork. Cables, Coil Connectors,
Silicon Grease. Printed Circuit Board, 5 year guaranteed com-
ponents and a 1ull B-page instruction leafiet.

WHEN COMPLETE THE UNIT CAN BE FITTED TO

YOUR CAR IN ONLY 15 MINUTES USING THE

STANDARD COIL AND CONTACT BREAKER

POINTS: TO GIVE YOU:—

Instant all weather starting, Up to 20% fuel saving, Longer

battery life, Higher top speed. Faster acceleration. Spark plugs

last zhout five time longer, Misfire due to contact breaker,

bounce eleccronically eliminated, Purer exhaust emission

resulting in less air poliution, Concace breaker burn eliminated.
suitable for all petrol engines up te 8 cylindcrs

PRICE ONLY £12.65

Ready Built Unic £14-85

Unic for Motor

Cycles with twin coils

and twin C.B. Points £19-80

(prices include VAT and post

& packing).

(NOT AVAILABLE IN KIT FORM)

SEND FOR YOUR UNIT OR FULL
BROCHURE NOW

Please state whether Positive
or negative earth uRits are
required when ordering.

FROM
ICE ELECTRONIC SYSTEMS DEFPT E.E.
t14a PARK FARM ROAD

BIRMINGHAM B43 7@H

Everyday Electronics, February 1974




—— i B

NCORPORATING LASKYS RADIOLTD. & G W. SMITHECO. (RADHO) LTD.

- LASKYS

Following the successful merger in 1972 of

LASKYS RADIO LTD. & G.W.SMITH & CO.
the UK's two leading audio retailers through Audiotronic Holdings Ltd

integration has now been completed. One retail company trading
of “Laskys” has been formed to bring you a wider choice of

highly competitive prices and a better than ever service.

LASKYS RANGE—Vve stock
the widest range of the best
equipment in the UK.and
probably the world, backed by

accessories, tapes and cassettes,

components and other
electronic equipment

LASKYS BRANCHES—

We have 24 branches
throughout London and the
provinces each holding a
comprehensive range and our
staff will be pleased to
demonstrate and advise on
your choice of equipment

LASKYS PRICES—Cur
enormous purchasing power
together with réduced
administration costs enables
us to offer you the most
competitive prices to be
found in the UK.

Everyday Electronics, February 1974

. Introducing the new

(RADIO) LTD.
the final phase of the

under the name
equipment,

LASKYS GUARANTEE-AlI
equipment purchased from us is
offered with a full 12 months
guarantee including parts and

labour.

LASKYS SERVICE—At head
office we have a fully equipped service
department and extensive stocks of

spares.

LASKYS MAIL ORDER-We offer
a speedy and efficient service.
Immediate attention given to all

orders.

LASKYS EXPORT-Personal exports
arranged for overseas visitors. Goods
despatched to all parts of the world
through our Export Mail Order

Department.
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ALL PRICES EXCLUDE VAT

AUDIOTRONIC Mods! ATM1
Top valus 10,000

Comn!e!e with

DUR PRICE £2.95
MDDEL TE200

. Mirror
ale owgmiand
groteetion. 015!5!
1 000V DT,

PAP 150

OUR PRICE £4.95 PAP 15p

MODEL U437 MULTIMETER
10,0000pv. A first
cim mnrumml
nutactured in
USSR to rhq hlghm
standards. R, T
2.5/10/50/ 250/
500/1000V DC.
2.5/10/50/250/
500/1000V AC.
DC current 100ull
/10/100mA/TA,
Lo

ohms. Complets with battaries. feat
Teadts, umrunmm and & swrdy stewl

carrying
DUR PRICE £4.95 PAP25p

MOOEL TH12
20,000 opv. Overtoad
protection. Slide switch

250mA D
OIJk!SUkIJOOkIJ Megohms =20 to
DUR PRICE £5.97

PEP 150
HIDKI Model 726X VOM

OUR PRICE
£5.97
FEP 20p

14323 MULTIMETER
20, . Sam e
unit wi sudiofl
axcillator. Smnhl-
for ganeral re:elvr 5
mnmg Rarnges:

0.5/2. 5"0!50’250{
500/1000V O
2.5/10/15/250/500/ 1000V AC. Do&l

0.5/5/50{500mA DC. Resistence 5/
50/500 ohmlshonom uhmsllMeg.
Batlery opars! x 97 x

4enm. uppll:-d m carrvmg e.m com-
plete with test laada.

QUR PRICE £7.00 PEP 20p

U4312 MULTIMETER

instrumant for
gmnr.l electrical

R

0/0 3/1.6/7.5/30/

50“501 300’500
500V DC & 75m!'

0/0.3/%, 5{30!
50/150!300/500(
S0V AC. 0/300uA/
il 5.'5.'151150/50!
S00mAS1/1.5/6A
oC, 0/1. 5!6/15!
50/150/600mA/
1.5/6A AC. 0/200/3k/30h ohms. DC
aceuracy AC 15%. Knite edgs
pointer, mirror scale. Complete with

Sturdy mnat carrying case, laads
instructio

OUR PRICE £8.75
118

PP 25p

MODEL TE300
O,W Mirror
scale. Overlosd |
rotection 0/0.! EBI’S
200V

0/300/1
Q/6/30/120/ 500!
1200V A

OUR PRICE £7.50
14324 MULTIMETER

High sensitivity, aver-

iznoua rnreclﬁnt.
Y,
o.ét%gg?g/ws'a?“

P&P 16

AC. nce:
ﬁ':q/son ohms/0,! 5’5’50[500! S
167 = 98 x 83mm Supplied nnmp-

Jete with test leads, spars diode and
ngtructions.

OUR PRICE £68.00 PEP 20p

TMK MODEL TWEOK
;Gllr:rg: mirror

0 25/1 25!2.5!5!101
25/50/129/ 790/
000. AC Valts '

100C. DC current
25/50uAr2.5/5/26¢
SOIZSOIENMNSI

10,
1&/1“/1 Me‘f o
10 Meg ohms. ~20 to =B a8

OUR PRICE £8.50 P&P 17p

ance: 0.3/3/30,

ohms. Size: 205 x 170 x B&mm

piied complets with laads, :rocodr
clipn ana steol carrying case,

OUR PRICE £8.75 PAP 20p

ug1 ClamEVDLT
AMMETE

Far measuring AC volt
age yrd current'without

breaking circuil. Ranges
& AC. Curyent:

300,
10:’25!“!) %x

S{I x %mm. Complate
m carrying case. lepds

S5
QUR PRICE £10.50

F&P 20p

04341 MULTIMETER
TRANSISTOR TESY

27 ranges. 16,
Ovedoad plul;-t

300/750V AC.
Cureent: 0.06/0.6/
&/60, A

/600,
INGO’MMA AC.

R neet 0.06/

)GIﬂSI?UISWMk ochmu/2 Mohnmt_
Battery operated. jed complete
with feads and stoal carying
case. Size: 115 x 215 x 90mm.

OUR PRICE £10.50 P&P 20p

Model 449A fa Circuit
TRANSISTOR TESTER

Chacks trus AC,
Bata infout. Ch'ck:

5000, I
240 V AC operarion.
DUR PRICE £17.50

P&F 25p

MOOEL 500
30,000 opr with
nv:rlopd profect-
tion, Mieror scale.
0/0.! 5/7.5!10/25/
100!250!500

vV DC.
0/2.5‘1 Q/25/100/
750/500{ 1000V,
AC, 0fS0uASS/S0/
500mA. 12A DC.
0/60k/6 meg/60 megohmy
OUR PRICE £10.50

Leather case lor above £1.75

Carr. paid

KAMDDEN HM350

TRANSISTOR TESTER

High quatity
instrument to
Test taverse leak
surrent and DC
current. Ampli-
hculon f:lu of
PN, PNP. diodes,
xmm‘lou SCRs
atc. 4" squUars
clear scale meter.
Ogeratas from
ntyceat batteriet
Complets with
instructions, leads
carrying handle.

OUR PRICE £12.50

P&P 30p

MODEL C7080EN

Giant ™ mirror
wale. 20,000 osv
OJ'O 25/1!15" !

DC
0/2 SI1U!SNEOI

DUH PRICE £13.95 rer 3%
KAMODEN 360 MULTIMETER
ph sermitivity.
100kohm
AC 10kehm/V

5 mirror scala,

50/250/1000V
AC. Current:
0 UlmAJ‘D 5!5/50

100M ol
Detibels —20 to
+62d0, Bartery operated, Size; 180 .
1w: BOmm oplied complets with,
test |
OUR PHICE £1395  rar2%
HIOKI MODEL 700X

‘WWONM

B, 5.'3.‘8! v
‘2]30/50! D

60071200V
1. 5[3/5/12:’J0/GU/150‘
00 AC.

150, '-SOOm AMBI128
2k ’mklZMJZOMOHmA

UUR PHICE £14.95

PA&F2Z0p

500 Megohms
QUR PRICE
£14 95 paP 300

MOOEL TE1S
GRID DIP METER

Transistorised.
ales ms Grid Oip,
Osciflator, Absorb-
tion YWeye Metcr and
Ogc:F Hating Cerector.
requency fange
AADRHE = 280N
in six coils, 500uA
meiter, 8V battery
wmatmn Sezer
180 x 80 x 40m:

m.

TEAD HIGH SENSITIVITY
AC VOLTMETER
10 Meg input
0@1/

EI
1/'3/11/30!100/
300V

—'l 2MM:
o *5068
supplied brand
new complets
with laads and

Instructions.

OUR PRICE £17.50  rar 260
———————— i
KAMODEN HMG500
insulatien reslsum tester
Range 0—1,000

Megohms, 500V

Battery oparated

Wide range clear

meter 47 % 4%".

Complen mdl

dd & carryling

..a

h-lthnes and instruttons.

BUR PR|CE £19.35 P&P 30p

TMK LAB TESTER

DUR PRICE £19.95 par25p

MODEL 04311 Sub-standard

OUR PRICE £15.00 pap20p | Multirangs Volt-Ammeter
ua3nz MULTIMETER SnrNEAC -
High (K3
nntnrumem for fifld /—\‘% 'Sf:w{s'f}'\c o
and hbora:ong work Scale length
w ntes,
$mm mr::.v' m!ﬁ T 3?355"0:;‘7
1.5/3/75115/
o 5"5/10/25:50/100 zswsow
R Sarar 050 | S e
500! D000 AE " Coroat: G0UAIOSS | +EnDE. O/
/5/10/50/ZS0mAJ1/5A DC. 025/ | 7.5/15/30/75¢
osn:snolsorzsomAIIISAAC Res: 1 ns rnAI
o Bttt | Pard
. Ducibets: —510 ¢ 7751150, S 750mV /1 53075015
operated. Size: 210 x 1156 x got?.r{nsé%nnsuv 0C. Bf750mV/

Battery

80mm. Supplicd in carrying case COM-
pleta with Isads.

QUR PRICE £15.00
KAMOOEN 72200 Multi

P&F 20p

1.5/3 f2.5/15/30/75/150/300/760V
AC. Automatic et out device. Supp-
lied comptete with test esds, manual
and test certificater

OUR PRICE £48.00  Ps 500

High ;-nshiv <
0& opv
Dv-r(md pwtnenﬂ .

OUH PRICE £16.95  par 30p

S100YR MULTIMETER—-

TRANSISTOR TESTER
100,0000pv. Mirrar

scale. Ovariasd
ouumn 0/0.12/
.8/3/12/30/120/

EDOV DC D/ﬁfﬂl)/

D!IZ!SOO«AI‘IZ
612A DG
onom Meg/

—20 u-BOdB
0.01-0.2 MFD.
‘nmmo' 1ester measures Al

OUR PRICE £14.95

pha, Beta
1C0. Complete with instruction,
batuvies-and lai

PLP 25p

AT201 Decade
ATTENUATOR

Fraqu range O—
200kHz xﬂ.mliof e

O—I\ldB 0.1¢8 :
staps. Impedance B00 ohms. input
er maximum 304Bm. Size: 180 x

X 55
OUR PRICE £12.50°

TEV6A TRANSISTORISED
SIGNAL GENERATBR

P&P 37p

plete with probe

and instructions.

BUR PR"}[-'EW 50
Addman.l pm

&P 300

£2.12,

JHWTR MULTIMETE R :'\:‘gow'f\ilg "
Fnlum AC cumm h Tvent for
ggg,ggos" orsa Decares o 8V
012.511015012501 ‘““"g-,ﬂ:
o AT I10/100 e SOOKH i
mAI:IiO DCA g‘:ul{:ﬁo x 149 x 92mm Complets
g/éogg:js‘a“ with instructions and Yeacs.
5 Rag/50 M 'o%- OUR PRICE £8.97 P&P 25p
Dacibeis: —20 to +#62d8B. =
"OURPRICE £17.50  paP2e | 7E22 SINE SUUARE WAVE
TMK MOOEL 117 FET AUDID GENERATOR
ELEcmomc vammzn Sine Zocen
Barttery oparated on & bands.
11 Mag inpui, 26 Squase 20
ranges. Largs - 1o 30
mirror scaie. Sz e kHz. Cutput
:’439:117:(60mm. irzuﬁalh\cn;
3-300V AMS AC. 200/250V
B8-800V P.P. AC operation. Supplitd brand new
[‘.)gnr_:-rram 932 instruction manua!
B Bruea i e nun PRICEE1750  parszp
e ARF 300 AF/RF SIGNAL
RPRICE £127.50 P |
i PEP2% | GENERATOR
TEGS VALVE VOLTMETER | Compscs oty
28 ra DC v pomble, AF sine-
1.5-% L AC wavs 18Hz 10 220

kHz_ AF tqu:va
wave 18Hz 10 100k

1V maximum.
fzwv AC opeaton. Complets
with instruction and leads.

OUR PRICE £29.95  Papsop

Everyday Electronics, February 1974



ALL PRICES EXCLUDE VAT

INCORPORATING LASKYS RADIO LTD. & G. W. SMITH& CO. (RADIO) LTD

SKYFON 100mvy
OUR PRICE £24.95 per pair
P302 Two Channet 300mW
OUR PRICE £52.50 per pair
P1003 Thres Channel 1 Watt
OUR PRICE £71.25 per pair
P&P 50p per pair

LB3 TRANSISTDR TESTER
Tests ICO 2
PHP/NPN, Opnrlttl
from 9V bat
Compiote vmh all
instructions ate.

OUR PRICE
£335 par2op

LB4 TRANSISTOR
TESTER

Teasts PNP or NPN
transistors. Audio
indication. Operates
20 two 1

batteries. Complats
with instructions eic
OUR PRICE

£4.50 PEP 20p

BELGO Sine Square Wave

EH ESCILLATOR..._.:___
Smare 18 x 20000 |5 T
Hz, Maximum out- 2 2
pl.ll ﬂﬂﬂs {10k

frominwrmlbanmhmzxm two
tono casa. Sica: 196 x 127 a1 S0mm.

OUR PRICE £12.50 PAP 170
POWER RHEDSTATS

( )
s W

High quality ceramic
construction, Wind-
ings cmbedded in
vitrecus enamai.
Heavy duty brush
wipef. Contimuous.

SinE' hole fixing, %" diameter shatts.

quantitiss available.

25 WATT 10/25/50/100/250/500/
1000 Ohms. P&P 10n
S0 WATTE m/zsfsonuolzsolsoot
1000/2500/5000 Ohm

£1.62 P&P 100

100 WATT 1/5/10/25!50/100/2501
500/ 1000/2500 DI
£234

P&P 150

YAMABISHI VARIABLE
VOLTAGE THANSFDRMERS
Excellent quality st

Al medels—Input 230\’ 50!60&
Variable cutput 0— 260V

MDODEL 5260 GENERAL PURPOSE
BENCH MOUNTING

PRP
£8.75

£10.00
£14.70
£29.50
£28.10
£29.50
£72.50
£7250 1
40A £i03.10
MODEL S2608
5
£10.00

AUTO TRANSFORMERS
0/115/250V, Step up or step down.
Fully shrouded,

BOW £2.75 P&P 18p
150W £3.50 PP 18p
300W £4.50 P&P 23p
500w £6.95 PEP 33p

1000w £8 50 PEP 38p
1500W £12.50 P&F 43p
2250W £20.95 P&P BOp
5000W £44.95 P&P £1

SWR METER Modef SWR3
Handy SYWR meter for

Tranem itter antenna align-
ment, \:ilh built-in field
strength metes. Accur

5%, Impadancs 52¢ in::

stor 100uA DC. Full

male 5 section coliapgibie
n&lf‘nna Size 145 x 50 x

CUR PRICE £4.29 P&P 250

240" Wide Angle 1mA METERS
MW 1~6 50x60mm

£397 Paprisp
MW 1—8 BOxBDmm
£4.97 rPari1sp

MR [Mr [MR MR [MR [mR is [ow sn SD ]STJ Pt [Ep
RANGE |38P (48P !52P BSP 85P 85 lBﬂ T00 450 (640 (830 170 (1}
Z5uA I =1T-171- = e S R S
SO0uA £2.55|£2.70] £3.50| £3.70| £4.40 a.ss £3.50|£4.15| £2.50 |£3.06 [£3.4D0 |£3.75|£6.90
T100uA £2.45 [£2.60] £3.00( £3.15/£4.25 | £3.00 [£3 40 |£3.95 [ £2.75 |£3.00 |£3.35 |£3 60 [£6.40
| 200uA £2.40(£250] — [£3.05[£4.08 = £2.70 [£3.00 [£3.30 [£3.40] —
| 500uA £2.25 £2.45| £2.65 m.?ﬁnmszmma.u_mgLoI £255 |£2 65 [£3.15 [£320] —
GLEAR [50-050uA £2.50/£2 85 £3.05| £3.15 £4.25/£3.05 |£3.40|£3.95 | £2.50 |£3.05 [£3.40 | £3.60 | £5.40
| 106.6-T00uA | €2.40£2.50| £2.95/ £3.10/£4.05[£3.00 |£3.30 ﬂm':z'fs[aoofssslfsso -
5000-500uA  |£2.26/£2.40| — [£260(€3.00(£260 — | = =
- 1mA £2.25£2,40 £2.50(£2.60 | £3.80 [ £2.60 £3.00 mlmn[mlnw[m -
[101mA €225 — | — | - [s3e0(£zB0 — | — | | ==
2ZmA 225 - | = = __‘;_,;l__._ T
SmA £2.25/£2.40| £2.50{F260(€3.90(£260] - | — p:.soa.sonw' T =
T0mA [€2.25]£2.90{£2.50 [£260|£3 904280, — | — .a.sn aso £3.10 =
METERS & . ———= = - —-
SOmA  |£2.25|£2.40 £2.50|£2.60(£3.90 £260, - | - 1:2.50 mw - 1 =
100mA £2.25 £2.40 £2.50[£2.60|€3.90/£260| — | — |£z.soczsog£31o — | =
USED EXTENSIVELY T50mA Y s e e Res | WS PR AT T ) = 1=
BY INDUSTRY, Z00mA e T S o Hy= T s e G B e =
GOVERNMENT 300mA s e e e e (e i e e e
=l =1 | L = i i
DEPARTMENTSAND  5ooma  [£2.05/£240/£2.50|£260]E390(gz80] — | — [£280 iE2s0jEs 0| — | -
EDUCATIONAL S 153 T mEEeEEe e T = ==
AUTHORITIES T50mA T e L= =
; *uoc 'fz.zsL:z.ao;g _Jsz.au}f:wu T samrcaﬁ}szm;ﬂlam - Issss
Over 2,000 ranges in stock— | 2A DC 921.':| £2.60 -
other ranges to order. 1 5A DC £225 ezmlmo.:z.su] 90[£2 60 £3.001¢ mo ez.su £2.10] £5.96
Quantity discounts available.  10A DC {£225 — |£280 — f:zsn £2.90|£3.10 1=
Send for fully M5abC {€225] - | - ':zso.saeo|£zso = [ =
illustrated brochure., 20A DC 1:2251 = | — E2&0) il T, | ) D
30A DC -_-'czaoss.ssuz.so.- :'— - =1 =1=
S0A DC 4-:—1194:—.:2.50;- - L =F 1 =
3V DC 'azs,—'— - =1 =1= - = 1 =1 =
v oc - |£2B0] — [£280| — | — |©250|F290(63.10] — |£595)
10V DC quLaAoTcz.so'fz.sn, 907260 — | _ |£260] - @310] — [eses,
15V DC 025 — | T |£5.95
Clear Plasuc Model SD830 i 20v DC [£2.25 :2.40I£2.50 &80/ £260|f3.00{£3.60, — cz.so@hm hs.ss
SO0V-DC £2.25! :uo[:zsor:z.sn £3.90|£2 60 |£3.00 | £3.60 | £2 |£z.90|f:mo — [958
{ 100V DC n:s—.—,-———.—_,_~,- — 1 =
| 150V DC £225] — | — £260/£3.90[€£260 — | — - ’— b=
{300V DC £2.25 czml:zso]zz.aolg;so :z.eo[cson cz.solcz.suT:nor - 1:95
500V DC 226 = ge—TIr =T =
| 750V DC €228 - Bt e BN
15V AC |£230]£2.05 :zso ' | - ;cz.mlcz,m £330 — | —
£ 30V AC = = |£1651 s B s — o e
50V AC |;zgot- -mz.ao—ezssr—!_’_J-,_,_:_,
150V AC £230] -~ | - |£280] — g268] - ==/
300V AC ~ [£2.30 fz45'£zso £2.80 £3.95, E!SS[B.DO]B 70 czn]csmT:sJolca.zs‘ -1
500V AC. [E22a[ — ﬂBOw—IEIES_L—,-;- -—1—4_-;—}
SMeter ImA  |£230/£2.50] :zso |E28S(£3.90, — . i ]
VU Mater |£2.65|£2.70| £3.60 £3.70|£4 551 £3. sstea mm_so molcs 15{ | I
| 1A AC — |f240/£2.50/£260(£3.90/£260] — | - | —
SA AC 1= 126019:250]!:2.5){390&50’ - - T - —_' - =} ="
10A AC - Ji:?.ll) EZSO £2 60 |£3.901£2.60] — - — - = = - 1
208 aC | - £2.00|82%0 £260[£390 €260, — | — - | - | — | — | —
304 AC — €240/ £2.50 £2.60 £3.90/ €260 — === ==
| BOA AC = -1 = N T e - = == o
CLY S e e ST Y e S Gl e e
100mA AC -3 — 1 - Te2ell = 7= = R o
|208mAAC | — | — | — €280 - | — T - | — 1 — T = 7T ] = =
5OOmA AC =l =T — ol = [£260] T [ = e =)
50mV DC IR, T£2.90 = ] |
100mV DC I
SOOMAJGA DC T
1/15A DC Z
S/15V DC
S/50V DC

Model ED107

SEW PANEL METERS—SIZES AND FIXING INFORMATION

Model 38P
Sodst 45P
Model 52P
Model 65P
Model 85P
Model 65

Pansi Hols
I2mm dia
38mm dia.

Frant

42x a2mm
50 x S0mm
60 x 650mm 4Bmm dia.
86 x 78mm  57mm dis
120 x 130enm 28mm dis.
80 x Bimm 6$4mm dia
BOx 80mm  65mm dia.

Fixing
4 studs
.4 nugs
4 surdy
4 sruds
4 suds
4 studs
4 studs

Front
100 x 80mm
59 x 46mm
85 x 84mm
1MW x 83mm
90 x Idmen
Modal ED107 Size: 100 x 90 x 150mm high
intluding terminals.

Model SW1i00
Model SD460
Model SD64D
Modsl SDE30
Modsl PE70

Fixing
4 studs
4 studs
4 swds
4 studs

70x31mm Zholes
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ALL PRICES EXCLUBE VAT

AUDIOTRONIC AR3000
AM/FM Portabie Radio .

Thumtrwhas! Tuning.

Stidar volume and tone controls, Ear-
phane socket Built-in and telacopic
sevials Car aorisl sockel Battery and
mains operatio

n.
OUR PRICE £14.95  rae sop

AUDIOTRONIC DOLBY 8
Noise Reduetion Units

Reduce % hiss by 3dB st 600Hz,
648 at 1 Hz and 10d8 for all freq-
dencies sbove 3000Hz. Size: 460 X
203 x 79mm. AC 220/240V

PROCESS 4

For use with sami-professional tape
reordéers. Froquency response 30|
—20icHz 4 248 S/N better than 70dB.

Full source/tapa, Monitark Swritch-
able multiplex filter. Supplied with

1ast tape.
QUR PRICE £50.00
PROCESS 2

For use with cavsente and u'r: record-
o Fregjuancy response 30Hz—20kHz
Switchable multiplex filter. 2 Dolby
calibration meters, 1808 MONITOr-
ing. S/N better than 70dB. Supplied
complete with test tspe or catsetia.

OUR PRICE £34.50 PaP 500
CT5050 Cossette Racorder

PEP S0p

[
Ingtant recording snd playing. Pisnc
ey controly, Automatic level control.
Built-in speaker, Complets with rem-
o1e controt microphons, camying casa
and choulder streo.

DUR PRICE £8.50 PEP 60p

AUDIOTRONIC AHPE-0
8 Track Stereo Tape Deck
Can be used

with most -

hi-fi amplifiers. s

AUDIOTRONIC ACDGE0
Stereo Cassette Deck

A basutifully styled tour track sterec
deck with an nnuunqu specification
offered at a remarkably low prics.
Incorporates a host of teatures includ-
ing swirchable noist filter normal/
chrome tape telector, twin VU metsr
sirder record/plsyback leval controls
frant panel headphone socket, reacord-
ing indicator t-ng‘.'phunolnin line i~
put sockets, 3.5mm mictophone In-
sockets etc, otc. Fva“:ncy response:
40-12kHz (80— 18kHz CrO2), S/N:
—45d8, Crosstatk ASdE, Separation:
~35d8 Noise limiter —3d8 st 10kHz.
Complete with connecting laads

OUR PRICE £39.50 PRP 50p

AUDIDTRONIC AMRS00D
Global AM/FM Portable Radio

: 3050 e aua
Mz, PSB2: 158—174MHz FM B8
108MMz. Air: 108— 136MHE Feature
time 20ne map and timing dial. Lsrge
cissr scale. Telescopie aacial and buslt
in serizl. AFC on FM. 67xa" speaker
and parsonal sarpiece, Barta /mains
aparation. Size: 345 x 133x mm.

0UR PRICE £36.00  r&P50p

AUDIOTRONIC STERED
HEADPHONES

LSH20 i ndividual
volume controls.
Sterso/mono
switch. 8 ohms.
40—19,000Hz.
£3.75 par3vp

LSH30 Open back
typs. Individual
tone and voluma
contrels. 8 ohms
30-—20.000Hz
OUR PRICE

£6595 Parop

LSH40 Two way

£1.50 rpepzop

LSHEQ 3° speaker
units. B ohrms.
Complete with
zipped CMTYing

Push butt case.
track selsctor. 20-20,000Hx.
QUAPRIEE
£8.95 rara0p
Qutput level 7 LSH50 Electrostat
OUR PRICE £11.55  pae som | winsett
SPECIAL BARGAIN !! ok anaT
STEREQSOUND SPEAKERS | mpesker siscior
Matched paie of 20-24,000Ms
et IR QUR PRICE
meé‘;;d £16.95 PaPr 30p
EENZ29 x LQH 00 4 channe!
é?;“; g H mé;xh ear
T e
QUR PRICE 20 20.000Hz
£12.95 OURFPRICE£9.95  rar30p
120

clear numbers
for hours,
mimtas and seconds. Size: 159 x 76 x

8
OUR PRICE £4.50 P&P 30p

SPECIAL BARGAIN!!

PHONIC 10 Two Way Speakers
Matched pair
of compact
book-shetf
speakers of
unique design
Incorporati

aZ’ hi

228 x 110mm.
OUR PRICE £8.85 Pair  P&P SO0

AUDIOTRONIC
LOW NOISE CASSETTES

Top Hi-Fi quality in library cases

TYPE 5 10 5
c60 £1.37 £261 f£B6.16
c90 £195 £3.70 £8.71

c120 £238 £450 £1065
Postage and Packing 15p

CENTRAL LONDON

DTS5B DIGITAL CLOCK
MECHANISM =2

and auto
atarm “slesp’ switch. Jllyrminated rot-
ary disl with hours, minutes and sac-

TV, light atc. and
will turn on again whan requi

2 AC operation. Switch rating

250V, 3 Amp.

OUR PRICE £5.95 PP 30p

1D Tottenham Court Road, W.1. Tel. 01-637 2232

27 Tortenham Court Rdad, W.1.
332 Tomenham Court Road, W.1.

82/85 Totterham Court Road, W.1.

87 Tottenham Court Road, W.1,

257/8 Tortenham Court Road, W.1.

21 0id Compton Steet, W.1.

Tel. 01-637 3115
Tel. 01-636 2605
Tel. 01-636 0845
Tel. 01-580 3739
Tel. 01-580 0670
Tel. 01-437 9369

RECORD DECKS papson

BSR MCDPNALD

CO!I‘INOISSEUH

BD1 K.

B Chassis,
BD2/SAU:
BD2/SALR/MPY

RECORD DECK PACKAGES
BSR McDONALD
210/SCTMum e orreserer e £7.40

SP25 Mk3/M44
SP25 Mi3/M55 v
P25 Mi3 Module/M75-6... E13.45
AP76/GB00.....o...

GOLDRING

G101/PC/GBOO... .
GL72/GBOO. e s erarrrree £34-20
GL7E/GBOD. crmereiammrtmsssnne  £39,10
PHILIPS

GA105/GP £12.40
GA160/GPZ00 Te e £19.50
GAT60/G Waltte e E25.45
GA e 1740
CA207. ceeer e irone o enmman E200.
RANK DOMUS

WHARFEDALE
Linton W30 Tesk.o.....
Linton W30 White._...

PEP

3 Lisie Street, W.C.2.

34 Lisle Street, W.C.2.
118 Edgware Boad, W.2.
153 Edgware Road, W.2.
207 Edgware Road, W.2.
311 Edgware Road, W.2.
346 Edgware Road, W.2.
382 Edgware Road, W.2.
109 Fleet Street, EIC.4.

152/3 Fleet Street, E.C.8.

378 Harrow Road, W.9.
ESSEX

86 South Street, Romford

SURREY

1046 Whitgift Centse, Croydon

27 Eden Street, Kingston
32 Hill Street, Richmond

KENT

§3/57 Camden Road, Tuﬁﬁﬂ@g& Wells

LEICESTERSHIRE

45 Market Place, Leicester
HEAD OFFICE & MAIL ORDER DEPARTMENT—

Unit &, The Hyde Industrial Estate, The Hyde, London
N)Y¥9 644 Telephs 0%-20

3735

Tel. 01-437 8204
Tel. 01-437 9155
Tel. 01-723 5789
Tei. 01-723 6211
Tel. 01-723 3211
Tel. 01-262 0387
Tel. 01.723 4453
Tel. 01-723 4194
Tel. 01353 5812
Tel. 01-353 2833
Tel. 01-286 9530

Tel. 70-20218

Tel. 01-681 3027
Tel. 01-545 7845
Tel. 01.948 1341

Teil. 089230272

Opening mid January

MWANY SPECIAL CLEARANCE DFFERS AND END OF
STOCK LINES AT OUR ‘BARGAIN CENTRE’
87 TOTTANHAM COURT ROAD, W.1.

For personal shoppers

HUGE STOCKS OF WORLD FAMOUS HI-FI AND

AUDIO MAKES INCLUDING—
ACOS—AKG—AKAI-ALPHA—ALBANY HOUSE_AMSTRAD
ARMSTRONG-AUDIOTRONIC—AUDIO DEVELOPMENT

AUDIO TECHNICA—BAKER—BASF—BSR—CAMBRIDGE
CELESTION—CONNGISSEUR-DECCA—EAGLE—ELIZABETHAN
ELPICO—EMI—EMPIRE-FANE—FERGUSON_FERROGRAPH
FIDELITY —GARAARD _GOLORING—GOODMANS -GRAOQ
HACKER—HITACHI—HOWLAND WEST—HMV—IMF —JBL
JORDAN WATTS—OSTY KIT—JVC NIVICO-KEE—KELETRON
KELLAR—KOSS—LEAK—LEAR JET-MEDWAY -METROSOUND
MOTOROLA—NATIONAL—NEAT--NIKKO-ORTOFON-PHILIPS
PICKERING—-PIONEEA~PY E—QUAT~RADIOMOBILE—R ALLAN
ROGERS - RDTEL—SANSUI—SANYQ~SANNHEISER—SHARP
SHURE~SIEMENS-SINCLAIA~SME-SONAB~-SONY~-TANDBERG
TANNOY—TEAC-TECHNICS—TELETON-THORENS 3
TRIO-ULTRA-WHARFEOALE_YAMAHA

Send §.A.E. for latest comprehensive Price List!

MAIL ORDER SPECIALISTS

We offer a speedy and etficiant service by Mail Order

Ramember to add 10% VAT to tatal value of goods
“including Carriags and Packing, and send

cash with order 10 Head Office.

TO AVOIO DELAYS PLEASE PRINT NAME AND

ADDRESS CLEARLY IN CAPITALS.

PERSCNAL EXPORT
Personal exports can be arranged for oversaas visitors
at all our branches, Goods despatched 10 most parts of
the World through our Export Mail Order Department
Immediate attention given to all arders.

to head office!

CREDIT TERMS available to Persenat Shoppers &W
sales of £80.00 and over. Ask for details.

CHEQUES ACCEPTED FROM PERSONAL SHOPPERS
ONLY WITH A BANKERS CARD.

BARCLAYCARD & ACCESS HOLDERS WELCOME
call into any branch or telephong your order

Prices correct at 14.12.73 but mibject 1o change without nolice E&QE

A
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ALL PRICES EXCLUOE VAT

-PS200 Regulaled POWER
SUPPLY U gl
Solid state. Vanlu- o
Qutput 5-20V DC
up 70 2 Amp, Inde
pondent meters to
monitor volun arad
current, Outpu’
Z20/240V AC

Size: 190 x 136 2
98min.

OUR PRICE £19.95

P&P2En
PS1008 Regulated POWER
SUPPLY UNIT

Solid state. Gutput
6. 90r 12V DC up
1w 3 Amp. Mater 1o
monitor cutmant.

Input 22ﬂ/‘240V AC.
Sue %82 x

UUR PHICE £11.97 PaP 25p

MCA220 Automatx Voltau
Stalnlmr

DOUR PRICE

f11 .97 PEP 50p

TOJ Poﬂlb!e OSCILEOSCOPE

» 20pF. Tame bate, five ranges
1OH1 1o JOOk 2 Syr\emonmuon.

DURPRICE £52.50 P&P 50p

RUSSIAN CH6 DouNe Beam

USCILLDSCDPE
5 MHz pazy

Sqnnau Yt md Y2
wmplifiers, R-cung
ular 5 x 4'" CRT,
Cdlbr:‘ud

to 1§ m-ll--nd:m
Fraa mn:'in' time

1MHz.
i in tima basa
Calibrator and amplitude Canibentor.
Supplied complete with all sccesories
and jratruction manual.

DURPRICE £87.00  carr. paid
Ci5 PULSE OSCILL BSCOPE

For display of polsed
and periodic wave
forms In electronic

Sanitiviry at 100kH:
RMSlmm 0.1-25
A. AMP_ Bana-
widur 500k Ha.
Sarstivity ay 100kHz
: vnMShnm 0.3-25

3000uw: FI-.T;II'KIII‘ 20—200
kH: in nine ranget Cal
270 x 360 x 430mm. 1|5—230V AC.
OUR PRICE £39.00  cCarr. paid

LAFAYETTE HAGO) Recarver

Gm :wnrx 550

T tront emd 2 mc:h-
datector.

Iimitar, variable EFO_ S Meter B-né

mpread and RF gain. 220/240V AC or

12V DC. Brand new with instructions.

OUR PRICE £50.00 &P s50p

4 4

INCORPORATING LASKYS RADHO LTD. &G W. SMITHE CO [RADIO) ETD.

SUPER VALUE
TOP QUALITY
TRIO
communications
equipment

TRI0 JR539 RECEFVER

Nine wavwbands covering 1. 3—2‘3 7
MHz, 144—148MHz and 1
SSB. CW, AM snd FM_ AF ourpul s
more than 1 wan. 5 Meter. Squcich

control. BFOQ. Varisble AF and AF
:ontro!s. 4-168 ochm outpat and jack
for phones. Pownr irerant 100/
ZlUV AC, 12/14V DC, Size: 270 x

% 310mem.

DUR PRICE £132.50 cuwr. peia
TRIG DRSSDS HECEIVER

Four Bandy cover 550kHz 10 30
MHZz continuous ameuz"lul Gond-
?r»d on 10, 15, 20. 40,and 80 mtrs.
vaive plus 7 d-odt :urnlh. 4to8
ohm output and phons jack. SSB—
CW, ANL, variabls BFO, § Meter and
:pafm band spread dial. (F frag-
ency 445kHz, sudio putput 1% watt.
Vanahlg RF and AF $8in Contiola
115/250V AC. with instructions.

DUR PRICE £42.50  care, paid
TRID JR310 S§8 RECEIVER

Covers 35, 7, 1a, 21, 28 Z&'J'and
29.1MHz bands ir\d
SSB, AM and OW. su: mr:
than TW. Crystal tcnhollgd BFO for
$38. S Meter, ANL wtc. AC
220,240V, Size: 330x ‘|79¢ 3|Drnl||

OUR PRICE £75.00  camr. paid
TRID TBZZDIJ RECEIVER

Fully trantistor

toed e

VHF transceiver
Will tranemit nd
receiva on six
channels between
44— 14EMHz,

1 watt trany-
mitter, 12V DC

Powsr/volume
switch, susich control. channel sel-
ector, mic, socket, nrphonclnumd
ke socker, Cvmrl'tr with mi
phona and 14448,

2& 14532
crystols, Sizec 134 x S8 x 180mm.
DUR PRICE £78.50  Carr.poiat

UNR]U RECEIVER

B 0 B p-dz
ZIO/ZII:':\II "\’t‘: Brand |’ new mlh ms'u—

UUR PRICE £15.75

P&P 37p

Everyday Electronics, February 1974

BEE TEK W5400 CAR
TRANSCEIVER

Solid st mobde tranaener for 12
volt DC neg. Transmets and recerves
on any 12 of 28 channets b!m.!n
144 and 146MMz Power output

and 1W switchabie. Controls: Oﬂluﬂl
volume, aqueich and channel select:
or. Internal 3" speaksr. Complete
ith dynamlc mic. PTT switch, three
ots of crystals for 144.48 1446 and
145MHz, mounting bracket end ins-
tructions. Sixe: g) % 76 x 220mm.

OUR PRICE £75.00  paP sop

RUHG Reflex Horn Speaker
Built-in driver

unit. Impedsnce

16 ohms. Power

app. B x 6. 3

ected.
DUR PRICE 14 97 PA&P 20p

TE1018 Oeluxe Mona High
impedence Headset,
Sensitive mnnetl:
hnf.hn ith soft sar

2,600
ohiMs (580 ohms DC).

S0 oo
OURPRICEE225 rar 30m

DHOZS STERED HEADPHONES

able head ba
Impedence 8 ohms.
2012 00oHz.
Complete with

Iwad and plug.
OUR PRICE £2.25

P&P 30p

LH02S STERED HEADPHUHES

phones
car p!acu /3% ohns
20— 20,000z,

Complete w.m 5
lead and plug.

OUR PRICE
£1.37 : FEP 300

BHOO1 HEADSET and Boom
Microphone

Moving coil. Idest

for language

teaching,

cammuni-

DUR PRICE £5.95
SH628 STERED HEADPHONES

Outstanding value.
With soft ear pads and
adjustable headba:

P&P 30p

plog.
DUR PRICE £1.87 P&P 30p

HIGH QUALITY
CONSTRUCTION
KITS
WE ARE
APPOINTED
STOCKSSTS AT
ALL BRANCHES

All kits arw complete with compre
hersive ety to follow instrictions and
cavered by full guargntes.

Post and Packing 15p per kit

AFI0 Mo rtimrl -
mpbmph 8
ATS Auto light eontrol. ...

£2.
AT30 Photo cell switch unit ~ £5.70
WI’ Lnﬂ'l dimmer/ o

4.

A‘lg 300W Lnﬁn controlf
z.zoow L-ght dunmerl
ATED T chonms wnemm_&

A:gs 3 channel light control

MY¥Y transistor radio.._

amplift
AM/FM bands I,JI & III

£1.77
‘GP310 Sterec smplifier... £21.27
GU330 Tramolo unit.. £7.50
NT10 PSU 100mA/S_ 312V £5.15

1300 Profm;lond stabilised
x30V,22A .

NTJOS Trsmusaf LOnvertar
12/15V AC/DC 1o 6V,
IS5V or 9V DCovear

NTI10PSU 240V AC 10 2 %
18V DC at

SINCLAIR
CAMBRIDGE
CALCULATOR
To build yourseif.
*'cgfnd‘ple!e kit of party
wstn::xms 10 build
@ tull specification
“pocket sizad
calculator,

DUR PRICE
£24.95

PRP froe
ALSO AVAILABLE READY BUILT
Racommaended Price £29.95

DUFI PRICE £27.20  par 25p

MINUTEMAN MM3 POCKET
CALCULATOR

Adds, subtracts,
multiplies and divicdes. Chain and mix-
&3 calculaticns. Constant tsctar for

series mRHti
Plato with

lication or division. Com-
Ttecies, instructions and

DUR PRICE £23.95  pep 25

Also availabls—
SINCLAIR EXECUTIVE
Rezommended Price £39,00
OUR PRICE £35.45
SINCLAIR EXECUTIVE
with MEMORY
Recommended Prics £49.00
DUR PRICE £40.75

EMI LOUDSPEAKERS
Model 350 13x 8" with g
single tweeter/cromover,
20—20 000Hz. 15 watty
HMS, Avaitabla 8 or
15 ohms.

OUR PRICE

£7.25 cach PLP 37p
Model 450 13 x 8 with §
twin Tweeter/c romsover,
O00Hz. 8 warts

vailabile B or ‘ISuhmn ~
OUR PRICE £3.62 wxcn P&P 250

MP7 MIXER-PREAMPLIFIER
5 Microphione

00 | nputs sach \yﬂh

Azs Astable multivibrator.... £1.05 cantrols engaling

£1.02 lnixinq
AE‘? RC agnsrator £1.08 | faciliti o 235
AES Bass filter. 99 x127x75mm l 1= Macs. 3x3mV
AEZ Troble filter. 99 | 50k; 2x3ImV ohms Phono Mag
AE10 CCIR Filter. oeeeenn 59 | 4mV BOk: Phnnn Ceramic 100mV 1

NEW FROM JOSTY-KIT Mg, Gutprut Z50mYV 100K

*Amateur Electronics’ OUR PRICE £8.97 P&P 20p
The prof ecional bonk for the amatsur —

making ten of the kits listed shovs.

DUR PRICE £3.30 {No VAT)
P& P 250 plus V,

FRUSTRATED
EXPORT ORDER !!
Philco Ford 5245 Maing Tape

Regorder.
2 wack BSR deck \
i‘\

with pushburior

controls for sy o 2] —

operation. Tape "a,,
Gourter and &
voiume controd. £
Com ete with 2 =
microphone.
-.-m niording

Toad, 1,200 rodt of 1ape mrd wpar reel,
200/250V AC. Fully guarantesd.

OURPRICE £17.50  rap7sp
Philco Ford 5248 Mains Tape

Recarder.
Four wrack,
two

SPECIAL PURCHASEI!!
BSR 8 Tncll Player Chansa

Famous BS!

complcte with
sihar and
black sxcut-
chaoa, ready
1o fitinto
ubmﬂ.

DUR PRICE £8.95

PEPEOp

ete with

hand, microphone tesd tor diract g l
and ¢ roal.

LI e

DUR PRICE £27.50 PEP 75p

BVO5 Vernier TUNING DIAL
T:1 ratio planictary gl

drive vernier dial. Log

acala 0—180

Blank scales 1-

Diai szs 128 x 76mm. Ovacsil ste

190 x 117 x 41mm. desp including
nob aod coupling. %'* diam. shaft

UUR PRICE £1.52 P&P 15¢

KE630 3 Sution INTERCOM

Mmter snd two mbststrone Can be

uvaed on desk or wall mounted. Comp-
Iots with cable snd hatterien
P&P SIb

DUR PRICE £6.25

1021 Stereo Listening Smmn
For balancing
and gain ulwtmn
af lou o3
ri;glu_ '-‘tiond § e
aci .0

neadghose
switching. Twa
gain controls, speskers on—aoff slide

switch, starsa hesdphona sockat

OUR PRICE £2.25 P&P 150

FM TUMER CHASSIS
6 tra

Doubis tunad
discriminator.
Ampla o Tput to twwd most "r\plrb.!'l.

m n 3V ba ey B3—

ttary, Cow
Ready built. ready !oc usa
Fantastic value for money.

OUR PRICE £6.95

A1018 FM TUNER
Spacification
FM

PRP 200

OUR PRICE £9.65

PAP 30p
Stereo multiplex adapter £4.97

121
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EX COMPUTER BOARDS
Packed with tr dlodes,

and mutou-—COMPO\ ENT VAI-UL il 50.
3 tor ONLY 55p + p &7p 30p

SPECIAL ONE. As above PLUS Power Tran-
sistors ONLY ESp each + p & p 15p
STABILISED POWER MODULES
Complete * with circuit  dlagrams. ete.
99p each + p & p-19p

PAXOLINE BOARDS 73 x 9" approx.
4 for 30p + p & p 20p.

FIBRE-GLASS PRINTED
CIRCUIT BOARDS
16§ % 4” spprox. 2 for 55p

BIB HI-FI AGGESSORIES

De Luxe Groov-Kleen
Model 42 £1-84

Chrome Finish Model 60 £1 50 Z Pd

Ref. 36, RecurdfStylus Cleanwg hit 28p

Ref. 43. Record Care Kit £2:35
Ref. 31. Cassette Head Cleaner 5ip
Ref. 32. Tapce editing Kit £1-54
Mode! 0. Wire Btripper/Cutter 83p

-,

Ket. l'. Al Uleabet S1p

Ref. 32A. Styius Balance £1-36

Ref. J. Tape Head Cleaning Rit 81p

LRef. 34. Cusnette Casc £1-27

Rel. 56. Wi-Fi Stereo Hints & Tips 82p

DECON-DALO 33PC Marker
Etoh resistant printed clrenit oarker pen
P0p cach

VEROBOARDS
Packs contalning approx., 50=q. ins. varions
aizes, al} -1 matric 55p

REPANCO CHOKES & COILS

CH2. 5-0mHE 25p
CH4. 10:H 25p
1:5mH 25p

COILE
DRX1 Crystal set 1y DRR2 Dual rauge 45!_1

COIL FORMERS & CORES
NORMAN 3" Cores & Formers 7p
1* Corcs & Formers 8p

SWITCHES
UP{DT Toggle 25p SCIST Tougie 18

FUSES

13" and EOmm. 100nA. 200mA. 250mA.
500mA, TA, 1-bA, 2A

QU'IGK-BLOW 4pca. ANTI-SURGE 5p ea.

EARPHONES

Crystal 2-5intn PR 33p
Crystal 3-3mm plug 83D
8 ghma 2-5mm plug 22p
8 ohms }5mm plug 22p

DYNAMIC MICROPHONES
B1223. 200 ohms pius onfoff switch snd
2-5mm and ¥5mm plum 2180

CH3, 7.5 25p
CHSE.

ANTEX SOLDERING IRONS
X25. 25 watt £1-93

3-WAY STEREQ HEAD-
PHONE JUNCTION BOX
H1loW2 £1-87

2-WAY CROSSOVER
NETWORK
K 4007. B0 ohna Tmp. Insertion Ives 398 £1-21

CAR STEREO SPEAKERS
tAngted) £3-86 per pair.

Bi-PAK

CATALOGUE AND LISTS
Send S.A.E. and 10p.

—

INSTRUMENT CASES

1Black Vinyl covered)

No. u:nglh Frigth Helght  FPrice
BVl x 51 b3 2~ ]
BY2Z 11" x G x 3 S120
ALU MINIU M BOXES

BAl 3" X QRS ¢ 147 42p
BAT 47 x i x 14~ 41p
Da3 47 x Ik 7 Alp
Bad 4" X 4" x 1" 4%
BAS 47 * ] o 41p
BAS 3~ x 2 x 15 34p
BAET b/ 24"  BBp
BAS 5 x [ »® 84p
BAS 67 x 4~ * T 54p

PLUGS AND SOCKETS
SO0CKETS

EOOK BARGAIN BUNDLE

8 Books comprisin

% Transistor Equivalent Booksa

1 Radio and Electronic Colour Code and
Data Chart

1 Radio Valve Guide PLU3

2 otler Consiructional hooka on Rettiver.
EMl Trners, cle. i
Also 1 Constructional book

Value ._€.3 Our Price £210pp & p

HP] Handbook of Translstor Equivalents
and Subatitutes 40p

BP2 Handbook of Radlo, T.V. and
Indnstrial Tuhe & Vajve Equiv. d0p

HP3  Hundbook of Tested Transistor
Circnite 40p

BP$ International Handbook of the

CCN 240. 15 watt £2-15 7835 DIN 2 Pin (Bpeaken 008 ;_‘;f:'lﬂs wfinh:eft }gﬂn:: uegm: :::
Model O, 18 watt £2.16 ;g ;E g}; i Ifm‘" ot g}g FMJTV Listings a5p
8K2. Boldering Kit £2-88 4 ; o | BP5  Handbook of Simple Transistor
STANDS: BT1 £1-81. 8T2 77 AL a0 Al 359
. 21, 8T2 77p P8 39 Tack 2-Smm Switched 009
ROLDER: 14SWG Multicore 7oz 820 | P340 x5 e TR o/ (EE A Radie & Eleetronis Celoniceceeind
299WG 7uz 82p. lESWG 2oft 28p 8 41 Jack 3 Switched 017
253G Tube 23 PS 4u Jack Stereo Bwitched 028 : ;:: ::"“d ‘“:’;l’“‘;t{’:k;: il G
=5 ;3 ':2 i';::ﬁg %i:::;‘_ ggg : for the Home Gunstn’:ﬁzr 85’;
ANTEX BITS and ELEMENTS | pq 4 Car Aerial 0-09 | BP11 Practical Traosistor Noveity
Bits No. TS 46 Co-Axinl Surtuce coaf Uﬁ':“““‘ B
102 For model CN240 3{327 38p | PS 47 Co-Axlal l-'lm\._ ; 014 | ** i dci'ﬂuwr Tam-Motor Bp o
104 Fur model CN240 3/167 3Ep 133 Mlow to make ¥31 & TV Aesiale
1100 For model OCN240 8/82" ssy | INLINE SVOCVKETS Bands 1, 2 and 8
1161 For model CCN240 3/8- 3gp | 222 D-}M‘- § ;ﬂi'sl"’"‘“’" g‘i?'_ 141 Radlo Semr:mg for Amateurs  £0p
1102 For model CONT40 1* agp | EB 22 DINSEIRC 0 146  High ¥idelity Lowdspeaker ‘
) Ps 23 D.LN, 5 Pin 180 017 Folianies. $ip
1020 ¥or madel G240 3/52 33 | p3 o4 DULN. 5 Pin 240° oG Lot ) S
1021 For model G240 1/8% 38p | p8 05 Jack 2-5mum Plastic 10| \B8 Transistar Circulte :.Ianu-} No.1 18p
1022 For model G240 3716~ 38p | P8 28 Jack 8-5mm Plastic 018 [8OERCal Demgn s Eop et 30p
- ek 47 Plasti 023
50 For model X25 3/32 L] ]f;g "278 .;- e 3 0oa | 161 Radio, TV and Etectronica Data
51 For model X25 1/87 23p o J"“’k étm“:‘;mm Eope Book 25p
o . 5 ac i - L "
52 Fot model X25 3{186 35p TR S e e 032 | 170 Tﬁ:iﬁ;ﬁmt:h(or Radio e
3 Sa 1 014
ELFMENTS AR s ol 17 Transistor Subrainiatare
ECN 240 £1-18 FCON 240 £1:32 e 55 Beceivers 82p
TG 240 £1-16 EX 25 £1-18 78 Transistor Tost Eqﬂulpmmt ma
ic P
PLUGS ol =
178 STy Intor Audio Amplifier
ANTEX HEAT SINKS 10D Jrs 1 DIX.2 PioSpenken o1t e Gt amp
rs 13’ 1';}: ﬁ;ﬂ g‘ll-: 1i7  Modern Transisto: Clzcults for
4 o PS8 1N 1] : Beginners Rp
v.a.T. :n:luded in all prices. Please g £
add 10p P. & P. (U.K, only). Dverseas 8 4 D.LN. 5 Pinl180 O} 75 & Oomprehennivc Radio Valve
orders—please add extra for posiage. Ps 5 D.IN.5 Fin 240° 0-15 Guide, Bool a0p
- Ps 6 D.IJ.‘LN- 6:'“ gé: 183 Uow to Becci\m Porcign TV Pro-
P3 7 BIN.7Pn grammes on your set by simple
NEW COMPONENT PAK P3 B8 Jack 2-5mm Screenad 010 modifications a2p
BARGAINS P8 9 Jock 3Gmm Plastle 009 | 145 ested Shoréwave Recsiver Culrcott
Poek P8 10 Jack §-5mm Serecued 012 using MAT's 30p
Ko. Qty. Description Price | 3 31 Jack 1™ Plastic 012 | 167 The 1‘51. Alark ‘4 Valved FM Tuner
Cf 250 Reststors mixzed values approx. [ PS12 Jack 7 Sereened 18 and ity construction 20p
count by welght 0:55 | P9 13 Jack Stereo Screched 029 | 196  Reactance-Frequency Chart for
C2 200 Capacitors mixed values approx. | PS 14 Fhono 0-08 Audio & RF use 160
count by welght 0-55 | PR 15 Car Aerial 015 Resistor Colonr Cade Dise
C3 50 Precision Resistors 1%, zw P16 Co-Axial 0-10 Caleulator 105
mixed Talmes e
Ci 78 jthW Resistors mived yrtlcmd CABLES
valucs 0-55 CARTRIDGES
e o e o oot | i v ISP Eed ST e : ;
s GP % Twin Common Boreen 008 | ACOS GPO1-18C. 200mV at 1-2cmn/sec £1-18
C6 2 Tuning Gangs, MW/LW YHF 055 Eop 3 stereo Bereencd 0-08 | ACOS GP93-1. 280m¥ at lemjsec 8165
cT 1 P-:;:l Wire 50 metres n-vngtgg CP 4 TFour Core Common Bereen 0-23 § ACOS GP96-1. 100mV at Temfeec £285
(e CP 5 Four Core Individually Boreened 0-30 D005 stal(Hi Ouf B85
C 810 Reed Swltches 055G 5 ierogbone Fully Braided Cable 010 | 1c 320 m'ccgm‘fﬂ;i e o
C g 3 Mloro Bwilches 0-55 | CP 7 Three Core Mains Cable 0-07 .10
C10 15  Assorted Pols & Pre-Setn 055 | CP 8 Twin Oval Malnz Cable G608 ) t 80
CIl 6 Jack Socketa 3 x §5m 2 x [CE295= SpaakepCRble ) mj_lggmﬁﬁfrpm :ﬁ
Standard S=itch Type 055 | CP 10 Low Losa Co-Axial 0-10 ~
€12 40 Paper Condcoscrs preferred 5 i =
types mived valucs -55 | CARBON LM RESISTORS
€13 20 Elcctroiytica Trans, types 055 | POTENTIOMETERS CAREON FI IST
Cl4 1 Tac Hard The F12 Range of Carbon Fim Rexlstors,
RETe u‘*"" BT o o 2nena L 1/8th watt available in PAKS of 50 piaces,
ute/Bolts, Grommets ete 19K, 10E. 22K, 47K, 100K. 200K, 170K, | ascorted into the iollowing groupsi—
Cl5 4 Maina Slide Switebes 065 | 131, =M R1 50 Mixed 100 chms820 ohms 4tp
C16 20 Assorted Tag strips & Panels  0-55 | VC 1 Bingle lcaa Switch Ol4} 1o 50 Mixed 1K ohms-82K ohma  40p
C17 10 Assorted Control Knobs 035 | VC2 Sioxle D.P. Bwiten 026 | 50 Mixed 10K ohms-82K chms 40
Cl8 & Rotary Wax=C Switebes 0-55 | YC 8 Tandem Leoss Switch 0-44 o 2 ¢ 4
S Sy FERE A VC4 1E Lin Less Switch 014 | B4 50 Mixed 100K ohms-1 Meg. chma 40p
R s B Sl ":CON""“F 0551 VG5 100K Log antiLog 044 | THESE ARE, UNBEATARLE PRICES

approx. 107 x 7 0-35

" VISIT OUR COMPONENT SHOP
18 BALDOCK ST., WARE, Herts. (A10)

!‘Jpeu Mon.—Thura. 9.15-6 p.n. Bat. 9,15-5.30. Late Night Shopping until 7 Fri.

Tel. 61693

HORIZONTAL CAREON
PRESETS

0-1 wait 0-08 each
100, 220, 470, 1K, 2:2K. 4-7K, 10K, 22K.

iK17, 1WFE, ‘Z‘ZOK 4TOK, IM. 2M, 47M
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LESS THAN 1p EACH INCL. V.A.T.

BI-PAK SUPERIOR DUALITY
LOW - NOISE CASSETTES

Ch0. 32p C90, 41p <120, $2p

R PRy e T



BI- PAK QUALITY GOMES TO AUDIO!

AL10/AL20/AL30
AUDIO AMPLIFIER MODULES

The AL10, AL2?0 end AL3S0 units arr
similar in their appearance and in their
geoeral specification. Howesor, careful
selection of the plastic power devices has
resulted in a range of output powers from
3 10 10 waits R.ALS

The vernatllity of their design niakes thern
Ideal for use in record piayers, tape recorders,
stereo amplifiers and cassetle and cartridge
tape playerx in the var and st home,

Gonditiéu :
Po = 3 WATTS (—1KHz | 003%
K 5-1602
100 k0
00 Hz—25EHz
75mY. BMS3
STRIRD § S

Performance
{IARMONIC DISTORTION
LOAD IMPEDANCE
INPUT IMPEDANCE
FREQUENCY l_?.l?.al;m\'sﬂ E sa1
MENSITIVITY for RATED O/F | Vam25V. RI-8¢1 t= 1KHz

DIMENBIONS = =

‘The above table relates to the AL10, A120 and AL3D
mudales. The following table outlincs the differ¢ncex
in their working conditiops,

Paramaier
Marirane 8Opply Voltage 24
Power outpat tor T.Il b.
(BL = 811 f = RMS Min.
AUDIO AMPLIFIER PRE-AMPLIFIERS
MODULES 1 Pa 12 (Use with ALIO & 4120) 8435
ALI0. Swalts KA 2219 | P 100, (Uee with AL30 & ALSO) £13:15

AL 20. 5 watts RATS £2-58
AL $0. 10 watts  RMS £301

POWER SUPPLIES
P8 12, (Use with AL10 & ALu0)  88p

3 watts
EMS Min,

5 watts 10 watts

338 Min_

TRANSFORMERS

RPAf 80. (Ure withalso AL30 £ A 1350) T461 (Tee with ALL0) !1 88 P & P 15p
- TH38 (Use with A120) £193 P& P 15p

FEONT PANELS 8P 12 with Knobs BMT29 (U= with AL30 & ALS0) £2:15
£1-10 P& P25p

S0W ok 25w (RMS)

0-17, DISTORTION:
Hi-F! AUDIO AMPLIFIER

THE ALS50

Frequency Response 15Hz to
100,000—14dB.

£3°58 cacn

% Supply voltage 10-35
Volts.

Load—s3, 4, 8 or 16 ohms.

Distort:on—better than -1%;, at
1 KHz.

% Overall size 63mm

Signal to noise ratio 80dB. 105mm X 13mm.

Tallor wade to the most stringent apecifications usiog top quality compouents
aod incorporating the latest zolid state efrcuitry and ALSO waz énnceived to fill
tbe need for all your A.F. amplification needs.

FULLY RTTI.T TRATED- GUARANTEED.

STABILISED POWER
~ MODULE SPM80

APHO ix especially designed to power 2 of the ALSO
Amplifiers, up to 15 wau {r-m.s.) per chacnel simul
tanconnly. This module i les Lhe latest
and chrcult techniques incorporating complete lhnra
gircoit protection. With the additien of the Malna Trans
former MT80, the pnit =il provide ontputs of up to 1-&
amps at 35 volts. Bize: 6amm X 105mm X 30mm.

These aolts enable Fou to build Audiv Systems of the highes
unality at & hitherto unobtainsble price. Also ideal for mans
uther ions i —Dlsco Public Addres

tntercom Units, 2tc. Hamlbook svailable 10p PR[CE £3 25

TRANSFORMER BMTB80 £2-15 p. & p. 28p

STEREO PRE-AMPLIFIER TYPE PATO0

Built to a apecification and NOT a price, and yet atil) the greatest vajoe on the market
the PAY00 stereo pre-amplifier bas been conccived from the latest circust techniquer
Desi

PA 12. PRE-AMPLIFIER SPECIFICATION

The FA 12 pre-amplificr haa bech desighed 10 match into | Freqnency responsc—
w06t budget atereo systems. It iy compatible with the 20Hz - 30OKHz { — 3By
AL 30. AL 20 and AL 30 audio power awplificrs ad it | Bas eontrol—

o ;. % 124B at 60H2
can be supplied from their wwocinted power sopplict. | Treble contenia
There arc twn stereo Inpnts, one has been designed for use 4 14dB st 14EHE
with *Ceramic cartridpes while the agxillary input will | *Inpat 1. Impedapee
auit moat, $3agnetic cartridges. Fuli details are givcn in 1 Meg. ohm
the specification table. Tuc fonr controls are, from left to | . tﬁel;::‘llﬂl-! 300mV
cight: Volume and onjfoft switeh, balanse, bass and trcblc, | | 2P0t 2- Impedance
Hize 132mm x 84mm x 3I5mm.

Look for our
SEMICONDUCTOR ADVERTISEMENTS in
Practical Wireless

Wireiess World
Radic Constructor

ALL PRICES INCLUDE V A.T.

The STEREO 20

The ‘Sterec 20° ampitfier fs mounted, ready wired and tesiel
ol one-niéce chassis wieasaring 20 em x 14cm x 5-5 ene.
TI!IA compact unit comes compiete with onjoff switeh

¢ contrel, balance, bass and treble cantrols,
Tr.\ns!urmer Powcr supply and Power ampe.
Attractively printed front panel and match-
ing contro} knobe. The *Stcrco 207 has been
dezignied to £t into most tumtable plinths
without Interfering with the nicchanism or,
alternatively, lnto a separate ecablnet.
Qutput ‘rower 20w peak. Input 1 {Cer)
300mV info 1M. Preq. rcs. 25Hz-25kHz,
Input 2 (Aux) <mV insto S0K. Harwonic

distortion. Bass contoot < 1208 at £1 4 .45

S0H: typically 0-20% at 1 wait.
Trehle con. 4 144R 2t 1 4kHz.

Everyday Electronics, February 1974

d for use with the ALS0 poweramplifler system, thisquallty made unitincorporate-
o leas than eight silicon planar transistors. twn of
NPN devices for nse in the inpat stages.

Three awltched stereo inputs, and rumble and scraich filiers are foatures of the PAJOD
which also haa 3 BSTEREO/MONQD sawitch, volnme, balanes and continucusiy varfzbi-
baas and trehie eontrols.

SPECIFICATION
Frequency Respon s 20Hz - 20KHz 4 148
Harmonic Distortion bettcr than 0-19%
Joputs: §. Tape Head 1-25 mV fnto 50K Q
2. Radio. Tuner 35 mV into 50K (2
3. Magnetle P.U. 1-5 mV inio 50K {}
All input voltapes sre for an ontput of 250mV. Tape and P.U. inpni-
<qualizad t0 RIAA curve wilhln + 1dB. from 20Hz to 20K Hz.
HBazs Control 4 15bB at 20Hz
Treble Control =+ 1548 at 20 XBzx
Filters: Bumble (High Paxs) H:
Scratch (Lotw Paxx)
Signal{Noize Ratlo
Input ovetload
Supply
Dimensionx

these are spccially selected fow nois-

+ 35 volts at 20mA
2%2mm x 82mm x 3ISmm

ONLY £13-15
SPECIAL COMPLETE KIT COMPRISING 2 ALSO's, 1
SPMB0, 1 BMTS0 & 1 PA100 ONLY £25-30 FREE p. & p.

Giro No. 388-7006
Please send ail orders direct e warshouse and despalch deparfment

-PANK

P.O. BOX 6, WARE - HERTS

Postage and packing add 11p. Overseas add cxtra for airmail.
Minimum order 35p. Cash with order plesse
Guaranteed Satisfaction or Money Back
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BUILD YOUR DWN TOURIST PUSH
BUTTON CAR RADIO
Technical specification:
1.) Output 2.5 watts R.M.S. into 8 ehms. For 12 volt
operation on negative ar positive earth.
2.} Integrated circuit output stage. pre built three stage
IF Module.
Controls Yolume, manual ning and five push buttons for
station selection, illuminated tuning scale covering full
medium and long wave bands.
Siza Chassis 7ins. wide, 2 ins. high and 45 ins. deep approx.

Elegant self selector push button player for use
witth your own stereg system. Compatible with
Viscount 1§ system, the Stereo 21 and the

Unisound module.
Tethnical specilication.

Mains input, 240V, Output sensitivity 125mV
Comparable unit sold efsewhere at £24-00 approx.

Youirs for only £10-60 = 90p. p& p

Remember ! one of the
Top Ten Accessory
Awards fmp

- Motor magazine
PUSH BUTTON

CAR RADIOKIT

ALITY SOUND

U
DR LESS THANL19-00

Stereo 21 easy to assemble audio system kit, —no scldering
required. Includes:—

BSRK 3 speed deck. automatic. manual facilities together with
ceramic cartridge.

Two 8" 57 speakers with cabinets.
Amplifier module. Ready built with cantrol panel, speaker leads
and full, easy to follow assembly instructions,

For the techaically minded :—
Specificatians: g
Input sensitivity 600mV:Aux. input sensitivity 120mV: Power
output 2.7 watts per channel: Qutput impedance E~15 ohms.
Stereo headphone socket with automatic speaker cutout.
Provision for auxifiary inputs - radio, tape, elc.-and outputs for
taping discs. Overall Dimensions. Speakers approx.
151" 8 » 4°. Complete deck and coverin closed position
approx. 1537 >2 $2° x 67 complete only £18.45.
Extras if required,
Uptional Biamend Sty £1.37
Specially selected pair of sterec headphones with individua,
level cantrobs and padded earpieces to give optimum

performance. £3 85,

AMPLIFIER

For the man who wants to design his own stereo
—here’s your chance ta start, with Umisound—
pre-amp, power amplifier and control panel. No
soldening—just simply screw togefher. 4 watts

per channel into 8 ohms, inputs: 120mV {for

ceramic carridge). The heart of Unisound is high

elficiency 1.C. monglithic power chips which

£7-64 -+ bbp.p & p

snsure very low distortion over the audio spectrum.

NOTE: The ability to sclder on a printed circuitboard 1s
necessary to completa this kit successiully, Circuit diagram
and comprehensive instructions 55p free with kit.

Car Radio Kit

£6.60 - 55p. postage & packing.
Speakerincluding baffle and fixing strips

£1.65 -- 23p. postage & packing.
Recommended Car Aerial - fully retractabie and locking.

£1.35 post paid.

Reliant Mk I¥ Mona Amplifier, ideal for the
smalt disco or house parties.
Dutputs 20 watts R.M.S. into 8 ohms {suitable
for 15 ohms).

Inputs <5 Electrically Mixed Inputs. *3
Individual Mixing controls. *Separaté hass
and weble controls common to all § inputs.

#Mixer employing F.E.T. (Field Effect Transis-
10rs). *Solid State Circuimry. *Attractive Styling,

1) Crystal Mic or Guitar 9mV, 2) Moving coil

Mic or Guitar 8mV. 3), 4). 5} Medium output

equipment {Gram. Tuner, Maonitor, Organ,etc.)
~ all 250mV sensitivity.

Size approx. 23 insx 6 insx 3} ins
£13.50 1 60p.
postage & packing.

T : i
A suitable 3 speed tape deck. less heads.
Caters up ta 53 ins. spools. 240V AC mains|
Upused but store soiled hence na

waranty. £4.00 4, £1.00p&p
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40 Watt Amplifier.

Viscount ffl - R102 now 20 watts per channel.
System !includes. ,
Yiscownt Bl amplilier - volume, bass. treble
and balance controls, plus switches for mono/
sterea on/off function and bass and treble
lilters. Pius headphone socket.

Specification

20 watts per channefinto 8 ohms.

Total distortion @ 10W:8 1kHz 0 1%. P07 (for
ceramic cartnidges) 150mVinto 3 Meg. U2
{for magnetc cartridges) 4mV 7 1kHzinto 47K,
equalised within  1dB R.LA.A. Radip 150mV
ino 220K. {Sensitivities given at full powar).
Tape out factlities : headphone sockel, power
oul 250mW per channel. Tose concrals and filter
characterstics. Bass: - 12d8 1w -1748 @
60Hz. Bass filter: 6d8 per pclave cut. Freble
control; treble  12dB (o -12dB @ 15kHz
Teehle filtee: 12d8 per octave. Sigaal(a naise
ratio: (allcontrols at max.} -58d8.
Crasstalk better than 35dBan allinputs.
Overload characteristics better than 26dB on all
inputs. Size approx. 13279 33"

Garrard 5P. 25 Mk Il deck with magnetic
cartridge. plinth and cover.

Two Duo Type il matched speakers —
Enclosure size approx. 177 1057+ 63"
simualated teak. Orive unit 137 8” with parasitic

weete. Complete System £45-00

System [}

Yiscount Il ampliligr (As System [}
Gagrard SP. 25 Mk 1] deck [As System )
Two Duo Type lll matched speakers -
Enclosure size approx 23" 11}° 817,
Fimished in teak veneer. Drive units appros.
133" 8} with 3} HF speaker. Max. power
20 watts. 8 ohms. Freq. range 20Hz 1o 20kHz

Complete System £65-00

PRICES : SYSTEM 1
Viscount 1L R 102 ampi:her £24-20 flphop

2 Duo Type ll speakers €1400 1 £2-20p & p

Garrard 5P25 Mk. Il with

MAG. cartredge plinth & cover [18:08 {1-75p & p

1o1al  £56-20

Available complstefor enly £43-00 - £3,50p.8p.

PRICES : SYSTEM 2
Viscount R 102 amphires £24-20 - £ php

2 Duo Type Il speakers £3200 €330pop

Garrard $P25 Mk Il with

MAG. cartndge phath & cover £18-00 £1-75p&p

total £74-20

Available complatefor £6500  E4p.&p.

THE

ULTIMATE

COMPLETE SPEAKER
SYSTEM EMI LE 315

Recommended retail
sefling price, £86-00

BARCLAYCERED I

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

Enclosure Dimensions
approx. (3ft. x2ft. x 1ft.).
Drive Units

Hand built - 15" diameter
bass with 3 voice coil,
—two 5 diameter Mid
Range units,

— two 33" HF. units,

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

35 W rms., Peak power

= rating 70 W,
Our price £45-00 -
£3.50 postage & packing.

Frequancy Response
20Hz 20.000 Hz.

S
Mail arders to Acton. Terms C.W.0.
All enquires Stamped Addressed Envelope.

EMI SPEAKERS
FANTASTIC REDUCTION

157 14R,/780. Bass unilon arigrd
diecast chassis. Superigrcone matefial

- handles up 10 50 watts RMS, andis

treated to give a smaoth frequency
response. Resonance 30 Hz. flux
density 360,000 Maxwells; Impedance
at 1 kHzis 8 ahms. 3~ vaice coil.

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

o

by

.©.e

950 Kit - Five matched speakers and
crossover unit lor handling up to

45 watts. frequency response from 20
10 20.000 Hz.

Huge 187. 147 {approx.} high
efficiency Bass-Speaker with
16.500-pauss magnet built on a heavy
diecast frame.

The four 10.000 gauss twesters. each
34 dia. approx.. are fed by the
crossavar which crincally adjusis
signal for maximum fidelity. Impedance
at1 kHzis B ohms. Bass coil 27, others
0-5°. Recommended listprice £44-00

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

R|[THvV

C

Radio and TV Components {Acton) Ltd.

Lo ]
21 High Street, Acton, London W3 GNG(E)

Just wiite your order giving

Goods not despatched outside U.K.

your credit caid number g gaflats availahls for all items listed.” 323 Edgware Road, London W2
DO NOT SEND Send stamped addrassed envelope. Edgware: 3 a.m_-5.30 p.m. Half day Thurs.
YOUR CARD *No leaflet available on Reliant Mk 1V Monu mplitier  Acton:3.30 a.m.-5 p.m. Closed all day Wed.
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Everyday Elecfronics Classified Advertisements

RATES: 9p per word (minimum 12 words), Box No. 20p. extra. Semi-display—£6-00 per single column inch. Advertisements mustbe prepaid

and addressed to Classified Advertisements Department,
Farsingdon Street, London EC4A 4AD.

"EVERYDAY ELECTRONICS,” |.P.C. Magazines Ltd., Fleetway House,

WORLD RADIO TV HANDBOOK 19374, £3-15.
How to Listen to the World, £2. Delivery
and VAT included. Please send 3p for full
i'.sh D?{‘ﬂd McGarva. PO Box 114P, Edinburgh
H1 1

EDUCATIONAL

CITY & GUILDS EXAMINATIONS. Make sure
you succeed with an ICS home study course
for C & G Electrical Installations, Tele-
communications Technicians and Radie
Amateurs. Pree details from:—Internatlonal
Correspondence Schools, Dept. 731C, Intertext
House, London SW8 4UJ.

COLOUR TV SERVICING. Make the most of
the current bocom. Learn the techmigue of
servicing Colour & Mono TV sets through
new home study courses, approved by leading
mzanufacturers. Also radio and audio courses.
Free details from:—International Correspon-
dence Schools. Dept. 731C2, Intertext House,
London SW8 40.J.

HOLIDAY FOR BOYS 14/16 years,
August 1974. Tuition and practical
work in electronics, radio production
and tapc recording, _engineering
{Karting) and photography. 11 days
in Norfolk—ﬂ’! 50. Write for free
brochure: INTER-SCHOOL CHRIST-
IAN FELLOWSHIP, c/o 1, Hubbard
Road, London SE27 9PJ.

TECHNECAL TRAINING. Get the guzlifica-
tions you need to succeed. Home study
courses in  Electronics and  Electrical
Engineering, Maintenance. Radio. TV. Audio,
Computer Engineering & Programming. Also
self build radle kits, Free details from:—
International Correspondence Schools, Dept.
731C3, Intertext House. London SW8§ 40J.

FOR SALE

E.E. from first issue to September '73,
except July '72. Offers: James., Ffyn-
non-Druidion, Goodwick, Pembs.

EXPERIMENTERS! Hundreds of un-
useal items cheap. 1974 catalogue
51, p. Grimsby Electronics, 64 Tenny-
son Road, Cleethorpes, Lincs. {Mail
Order Oniy).

RECEIVERS and COMPONENTS

7LB ASSORTED COMPONENTS '£1-85 c.p.
2LB ASSORTED COMPUTER PANELS

£1-69
3 ASS: M.C. METERS 273" £1-15 (25p).
SILICON DIODES 650V 14A. 35p {5p).
COMPUTER PANELS 5-BC108, Diodes 4-55p
(10p). LARGE PANELS, average 40 transistors,
ioads of hi-stabs, etc. BSp {25p}.
COPPER CLAO PAX. PANELS 51" x 5"

VALUPﬂksflrom 25 to 75p' Send 10p for lists
of these and panels etc. Refund on purchase.
J.W.B. RADIO
2 Barpfield Crescent, Sale, Cheshire M33 TNL
Postape in brackets Mail order only

COMPONENTS GALORE. Pack of 500
mixed components manufacturers sur-
glus plus once used. Pack Includes
esistors, carbon and W.W., capaci-
tors various, transistors, diodes, trim-
mers.potenhometers etc. Send £14-10p
g and p. c.w.0. to CALEDONIAN COM-
E‘C;I\H:‘.NTS Strathore Road, Thornton,
11e

MUST GO! Electronic components.,
Pots, resistors, capamtors etc. Send
large stamped, addressed envelope for
list. P. FASOLI, 28 Mlddleham treet,
Manchester M14 TN

126

MINI MAINS TRANSFORMER 30 x
30 x 3ITmm. Cool, quiet, British. Pri.
2207250V, Type MTS, 305V rms,
300mA, £1. MT7 707V, 120mA, £1.
VAT included. Use MT3 for 3V or
6V rectified d.c., MT7 for 8V or 18V
Circuits supplied. Mail order only, U,
post 5p per order. atronix EL
596- Selsdon Road, South Croydon, Sur»
rey CR2 ODE.

TUNBRIDGE WELLS, components
from Teleservice, 108 Camden Road,
}‘lualalsnridge Wells, Kent. Telephone

MISCELLANEOUS

DIRECT FROM MANUFACTURER—a
comprehenswe catalogue of &
VHF/FM aerials, #Axing brackets,
chlmney lashings, clamps, masts,

E]ﬁers. cable, etc., for the D.LY.
ent usiast. Complete wn:h useful in-
stallation hints.. Sen g
CLAYDEW ENTERPRISE gEE). 261
Hardess Street, London S

RADIO & TELEVISION AERIAL BOOS-
TERS £2-95p, five television valves 45p.
50p° bargain transistor packs, bargain
£ resistor and capacitor packs. UHF-
VHEF televisions £7-50, carr. £1:50p.
S.AE. for 3 Ileaflets. ELECTRONIC
MAIL ORDER (BURY) LTD., Bridge
Street, Ramsbottom, Bury, Lancs.

- —T—

71b BARGAIN PARCELS

Hundreds of new resistors, capacitors, paots.
switches. Also crystals, :ompmer paneis &
loads of odds & ends. Only £1-65 (401

COMPUTER PANELS

Wide variety from Sp &t shop for callers. Or In
packs: 3lbs asstd. panels £1 {30p); TIb £2 (40p);
56lb £13 (c/pd); 12 high quality panels with
trimpots, 1C°5. power transistors etc. £2 (30p).
50 panels £7 (60p); Pack of boards coantaining at
teast 500 compenents inc at least 50 transistors

“3W TAPE AMPLIFIERS

Very sensitive 4 valve ampiifier with tona &
volume contrals glving 3 watts Into 3 ahms.
Qnly £1-65 (40p); Also available in cabinet with
Tz 4~ speaker and non-standard tape deck.
Malns operated, fully tested. £3 (£t up to 200
miles, £1-20 over) Suitable cassette £1 {(30p).
Spare head 30p

NEW COMPONENTS 741C 8 pin DIL or
TO9% 32p: BCIO7 Bp, 14 for £1; OCT difto:
QC140 25p; OC170 15p; BFY18 12p; 2N3055 35p;
XC12t 5p; 400V 5A SCR $0p; Crofon 64 filament
light guide £1/metre.

SURPLUS COMPONENTS : 500 asstd resistors
£1 (20p); 300 capacitors alt types £1 (30p); 25 10X
crystals T5p (300); 40 asstd. pots £1 (30g).

VAT NOT INCLUDED—ADD TO/ TO TOTAL

OREENWELD ELEETRONICS EE10]

24 Goodhart Way, West Wickham, ¥ant.
BR4 0ES.

Shops at 21 Deptford Broadway, SE&.

Tel 01-882 2009 & 38 Lower Addiscombe Rd,
Croydon.

1l

BEGINNERS, we exist for you, In-
struction, components, constructional
kits. Send S.AE. to Electrolern,
Lyburn Lodge, Nomansland, Wiltshire.

12 VOLT
FLUORESGENT LIGHTS

{As illustrated by Thorn A_E.l)

Beoar power cuts, be independent. Ideal for
Caravans, Tent, Emergency Lighting, etc.
Works anywhere where 12V is available.
Guaranteed for six months, READY TO
USE at:—

12ins Bwatt  £4 23 | inc.
2Mins 13watt £5 g;s;JVAT

SALOP ELECTRONICS Callers

13 Wyle Cop wealcome
Shrewsbury, for fists or
Shropshire. Enquiries Large S.A.E.

aunD fe

TREASURE TRACER
MK "l Metal Localor

@ Varnicap luning

@ Britain’s best selling malal
locator kit

@ Weighs only 2202.

@ Speaker and sarphone operation

@ ¥nocks down tg only 171n.

@ Prebuiit search coil assembln

@ Thoroughly professional flnis

@ As scer on BBCt and BBC2 TV

® You only need soldesing Iran,
screwdriver, pliers and sRip$
Five transistor clrcuit

Send s.a.e. for teaflet

- £9-80 ut-£13:75
MINIKITS ELECTRONICS,

35h LANGLEY DR!VE, WANSTEAD
LONDDN, £11 ZLN (Maii order only)

CONSTRUCTION AIDS. Screws, nuts,
spacers, etc., in &mall quantities.
Aluminium pancls 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 6p for list.
RAMAR CONSTRUCTOR SERVICES
29 Shelbourne Road, Stratford-on-
Avon, Warks.

DON'T LOOK

unless you can resist the temptation to

ger these super ‘atrention-getters':

% Pockersized MAXI-VOLT Big
dinch  Spark Generator {insrant
15,000 voles!). Ready-made. needs
no barreries. Carry it around anys
where. Only weighs about 3 oz
(85g.) send £1-35 for your Maxi-
Volt now!

% Unique TRANSMITTER/RE-
CEIVER Kit. No licence examina-
tions or tests required to operate
this transistorised equiprent. Easy
to build. Get transmicting. Send
£5-50 for yours nowl

% Psychedelic MINI-STROBE Kic
Take a pocket-sized fightning starm
to Disco’s and parties, *Brain-freezc’
‘em with vari-speed stop-motion
flashes. Includes super case too.
Send £2-20 now!

(All prices include V.A.T.. packing,
and posn‘e)

Send remitcance to:

BOFFIN PROJECTS,

4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY
{Mail order only)

Or for more details, send 15p for lists,

plus free design project sheet.
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SERVICE SHEETS

SERVICE SHEETS for Televisions,
Radios, Transistors, Tape Recorders,
Record Players, etc., from Sp with free
Fault-Findin, Guide, S A E, orders/
enquiries. Catalogue Hamilton
Radio, 47 Bohemia Baad L Leonards,
Sussex Telephone: Hastmgs 29066.

If you have
difficulty in obtaining

Everyday
Elecironies

Please place a regular
order with your news-
agent or send | year's
subscription (£2°35) to:-

Subscription Depart-
ment,

Everyday Electronics,.
Tower House,
Southampton Street;
London, WC2E 9@ X

NTER-LO-GKING
PLASTIC STORAGE DRAWERS

Newest. neatest s
system ever devised for storing +mall
parts and components; rcSISTOrS.
capacitors, dnodgs, cransistors, etc. :
d plastic units. interlock tozether in
vertical and horizontal combinations. Trans-
parent plastic drawers have label slots/1D + 20
have removable Space divider. Build up any size
cabinet for wall, bonch or table top. SINGLE
UNITS (57 25~ 217) £1:40 Doren. DOUBLE
UNITS £2-30 Dozcn. TREBLE (3D) £2-50
for 8 DOUBLE TREBLE 2 drawers in_one
outer case (602) £3-60 lur 8 EXTRA LARGE
SIZE (6DI) £3:40 for B.

PLUS @UANTITY DISCOUMNTSS Order
£10 and over Deduct 5% i in the £ Order £20
and over Deduc: 74% in the £. Order £50 and
over Deduct 109, in the £. Pack./Post/Carr.:

Add 35p to all orders under £10. Orders over
£10 P/PIC irce.

PLEASE ADD 10% VAT TO TOTAL
REMITTANCE

(Dept. EE 2), I24 CRICKLEWOOD BROAD-
, WAY, LONDON N,W.2
01-450 4844,

A DEXTER

DIMMASWITGH

ALLOWS COMPLETE

LFHTING CONTROL

The DEXTER DIMMASWITCH s an attractive
Dirmma unit which simply replaces the normal
light switch. It s available as a complete “ready
10 install” unit or “simple to assemble” kit. Two
models are availabie controlling up to 300W or
B600W of all ights, except fluorescents, at mains
200-250V, 50Hz. All DEXTER DIMMASWITCH
models have built-in radio interference suppres-
sion. 600 wart £3.52 Kit form £2.97

300 watt £2.97 Kit form £2.42
All pius 12p post and packing

Prices inciude VAT. Please send ¢.w.0. 1o :

DEXTER & COMPANY
5 ULVER HOUSE

A5 §urhutn
0 WM SOVERRKENT
DEFARTMENTS, HOSHITALS,
LOCAL AUTHORIEIES,

19 KING STREET
CHESTER CH1 2AH
Tel: 0244-25883 e

SINCLAIR

GAMBRIDGE
CALGULATOR ovivizicson |

Also avallable Sinclair Executive Calc £34 (£3-70)

JOSTY KITS
AN APOLOGY
We regret that we will not now be stocking these
kits and apclogize both to the Josty Company
and to customers inconvenienced by our carlier
advertisements.

SINCLAIR EQUIPMENT

Praject &

(DEFINITELY IN STOCK!!1} £18-95 (£2'30)

System 2000 (Speciak offer) £29:00 (£2-50
£4-25 (63p) Q16  £5-90(79p)
ZBO £5-38 (Mp) P25  £3-37 (S1p
PZ6 £5-35 (35p)
Zs0 £4-30 (650) PZB  £6-40 (84p)
Sterea 80 Pre-amp £9-53 (£1-05)
Project 80 Tuner 85 (£1-10}
Project 30 Decoder ES5-69 (77p)
Prolect 80 AFU £5-33 (74p)
Trang for PZ8 £2:95 {50p)
PROJECT 60 KIT £2-70 (49p)

Our extremely popular kit contains the extra
capacuturs, dln plugs and sackets, cable and

lete Project 60.
BATTERY
ELIMINATOR £3-69 (58p)
BARGAIN
The most versatile

battery &liminator ever
offered. Switched out-
put of 3V, 4-5V. 6V,
75V, 4V and 12V at
500mA.
Other eliminators
stocked 50mA unless
statad:-
41V £1-50 (30p): 6V £1-50 (30p); 9V £1-50 (30p};
7*V cassene type £2-25 (30p}); Double 43V + 4V
0 {35p): Double 8¥ + B6Y £2-50 (35p); Double
sv + 9V £2.50 (35p); Switched model giving §VY,
74V and OV at 400mA £2-99 (50p).

E

INSTRUMENTAL
AUDIO
EFFECTS

SUPER "FUZZ'* UNIT KIT. CONNECTS
BETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM av BATTERY (not supplled).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
'PRICE: £2-86 post pald.

CREATE "PHASE" EFFECT ON YOUR
RECORDS, TAPES ETC.. UNIQUE CIRCUITRY
ENABLES YOU TO CREATE PHASE
EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM 9. BATTERY (not supplied)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULL INSTRUC-
TIONS. KIT PRICE: £2-86 post paid.

MAIL ORDER ONLY,
S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

¥3a. LICHFIELD STREET,
WALSALL, STAFFS. WSt 10z
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1C RAD!O CHIP TBAGSH £2-10 (32p}
The world's most advaneed iC radio chip. Con-
tains RF_Amp. oscllialor, mixer, IF Amps, wide
range AGC circuitey and vollage stabilizer. With
data £2-10 (32p). Sen¢ S.A.E. for frec fcaflet.
A kit of resisters. capacitors and IF fliters is
available ta go with the chip for £1-25 (29p).

S-DECS & T-DECS
S-DECS  £1-44 (25p)
T-DECS o

1i-DEC A
p-DECB  £5-54 (71p)
16 dll IC carrlers

£1:20 (17p)

SINCLAIR
SUPER 1C12

With 44 page
booklet and
printed
clreuit

£2-10 (43p)

DELUXE KIT FOR THE 1€12
Includes all parts for the printed circult and
volume, bass and treble controls needed to
camplcte the mono version £1-55 (26p). Stereo
model with bafance control £3-50 (46p)
1C12 POWER KIT
Sup lies 28V 0-5 Amps £2-47 {(50p)
IFDSPEAKERS FDR THE 1C12
s'a ohm £110 (27p). 5" x 87 Bohm£1 55(379)
PREAMPLIFIER KITS FOR TH
Type 1 for magnetic pickups, mu:s and luners.
Mona model £1-30 {24p). Stereo model £2-30
(34p). Type 2 for ceramic of crystal pickups.
Mona 60p (17p). Stereo £1-20 (23p).
SEND SAE FOR FREE LEAFLET ON KITS

ECONOMICAL QUAORAPHONICS

£11-9% (£1-50)
Eagle AA10 Quadraphonic Synthesizer. Com-
plete, satf-contained matrix system in attractive
cabinet, Just leed ordinary 2 channel stereo Into
It and to 4 lou to obtain
the latest exporience in scund. 35 watts rms/
channel,

SWANLEY ELEGTRONIGS
32 Goldsel Rd., Swanley, Kent.

Plcase add the sum shown in brackets after the
price to cover the cost of post and VAT, Official
<redlt orders from schools elc. weicome,

Mall order only. No callers, pleasa.




Money saving high ;
performance audio equipment

DIRECT FROM OUR OWN FACTORY

POWER AMPLIFIER MODULES
SA35

Better performance; better
value. In 3 useful sizes 5 walis RMS. Uses 7
7 transistors and 7 di-

BRIEF ode: Care. pald

SPECIFICATION:
SA50

OPEN AND SHORT CIR-
CUIT PROTECTION, plus

proof agalnst over-dissipa-
tion and faulty inductive 50 waits RMS. 7 tran-
loads in the SA.100 sislors, 7 diodes. y
" Response 15-40,000Hz LidB Cars. paid
Distortion 0-29%, at 1kHz

Loads 4 to 16 ohms

HNoiso Batter than =750B

i M SA100
9':5'9, 1~ 100 watts RMS. 11
(SA35/S A50) lransistars, 6 diodes.

Circuits, connecting In- Carr. paid

struction and application
data free with all modules.

£10-90

ALL ON GLASS FIBRE P.C. BOARDS, TESTED AND GUARANTEED

£445

POWER SUPPLY UNITS

Unstabillzed supply for 2 SA3Ss of one SAS0
Tor 4Q Ca

r. 30p
PU45 £4-90

Unstabillzed supply for one or two SASO for 30
of SA100 power amps Carr. 40p

PU70 £7-75

(Strall;lllzed madule for two‘SAzs's“ur ane %r 2 SAS0

arr. free
PS45

: £3-50
Transformer for above, heavy duly

£565 e
2-85

Stabilized supply m;ﬁule Tfor ane or two SASDs
(8Q) or SAI0's Carr. free

PST0 £4-90
MT70 ‘Er:::i%?er for PS70 £4 5 9,0

SAXON GONTROL UNITS

MONO AND -
EXCITING
NEW

STEREO
VERSION

Stereo werslon now has mic. override and case. Two decks, and fuli headphgne
monltoring. Stereo model mains operated. 17} x 3" x 4" deep. White on black
facia. Controls: Left/Rlght dack-tader, volumea, bass, treble. Headphone Selector
and volume. Microphone volume, bass, treble, mains onjofl. Mono version
(lllustm(ad) has ne mic. input and runs from PP.9 (or eqmva(ent) battery.
COMPARARBLE TO UNITS AT OVER TWICE THE PRIC

MONO STEREO Mk. 2

For 9V. operation. With mic. override and case, For A, C mains.

Ne mic. input. £19 75

{Camr. 20p)

(Cgrr. 20p)

TWO NEW PA/MIXER GONTROL

UNITS |

| - Ea s N

gl & 66 668 & °
646000 o °

(high Z-and fow 2
Inputs) with individual 6060606060000
- SAXON

bags,
M.4H

ume controls on each
pair, plus master con-
4 highZ, 4 low Z mpuls. 4 seis of
controls. Case 147 8- 24"

trol.
Carr. paid.

@ M.6HL

Case 18° x 8° x 2j§-.
12 Inputs {6 hugh Z, 6 law Z).

treble and vol-

£18-50

+ V.AT.

These low-ngise
Saxon units wlll feed
all makes of amplifiers,
making them ideal for

£27-50

Module and power

clubs, discos, etc. Carr, pajd. + V.AT.
MIGROPHONE BARGAINS Standard jack sockets. ) CHANNEL
A.K.G. Jreghegendsbest | General Purpose Compsct desion. I SECTION
D.180C choiceofnrotessionals. A professional stand- strong metal cases. modules, for building your own £3-50
. Carr. paid ;rd ml:.“:o%s;ar:g\: 2 All units guaranteed ai:ﬁrélﬂigféla ;"(z«s). Tone VAT
\y. 3 Vi
£19 50 T Carr. paid £9-90 for 3 years. Carr. paid. Gl
120 & 160 WATT MODULE SOUND &.LIGHT UNITS GOMPLETE AMPLIFIERS
Rugged class A driver stage, law distortion parallel 3 channel model
push-pull culput, Into an olght ohm load. 4 TO3 handles up to 3kW
can (115 watt) outout transistors. (3000 watts}) of SAXON
Freq. tesponge: lighting and in-
20-20,000Hz +2dE corporates veisa- CSE
Input sensitivity: tile sound control
200mY into 10K for  professicnal 100

standards.

{Carr. 40p)
£18-95

150 watt version
with power supply.

{Carr. 50p)
7-90

supply.

SINGLE CHANNEL
UNIT

Operates from 5 to 100
watt amplifiers. Supplied
for bass note operation,
is easily adapted for
treble ot mid-range at a

St £1.50

3 CHANNEL UNIT

Bass, middle and trehle
as weli as master con-
trols. 2 amplifier sotkets.
Up to 3kW lighting load.
Smartly finished steel

S ap £19.70

LOUDSPEAKERS

British-made bargzalns,

12 25 watt 8/15 ohms £6-95 carr. 30p.
15° 50 watt 8115 chm £14-50 carr. 50p.
127 40 walt 15000 gauss magnet

systery 8/15 ohm E11-50 carr, &Qp, total

Orders and personal shoppers to:

V.AT

Prices guoted do NOT
include Value Added Tax.
108, must be added to
value of
including postal or car-
riage charaes.

ordar,

§.A.E. brings latest Saxon
Bargain List.

®
Please inciude S. A E. with
your enquiries,

Prices subject to altera-
tion without prior notice

In black vynide casz2. represenis better value than
ever, delivering up 10 100 watts muslc power and
continuous signal outputs of 70 watlts RMS. Twa
indizidually controlled inputs with wide range bass
and tréble controls. Carr. free £34. 90

With an RMS output 0l 120 watts speech 2nd music,
00 watts contlnvous power, four individually
controlled FET input stages and wide range bass
and treble controls, this amplifier ofters guality
and relisbility a1 low cost. Carr £4850

fran

SAXON ENTERTAINMENTS LTD., 331 Whitehorse Rd., W. Croydon, Surrey. CRO 2HS.

TERMS OF BUSINESS
Cash with order (C.YV.0.} For C.O.D. please add 35p
extra, cash by regd. letcer, please

Telephone 01-684 6385
Hours 9.30 a.m.-5.30 p.m.
TRADE & EXPORT ENQUIRIES INVITED
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Over 150
ways to

engineer a
better future

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon. Mail
it to B.LLE.T. and we'll send you full detajls and a free
book. B.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 BLE. T,
home study course gets results fast - makes learning easier
and something to look forward to. There are no books to buy
and you can pay-as-you-learn,

Why not do the thing that really interests you? Without losing a
day’s pay, you could quictly turn yoursel into something of an
expert. Complete the coupon {or write if you prefer nat to cut the
page). No obligation and nobody will call on you . .. but it could be
the best thing you ever did.

Others have done it, so can you

“Yesterday T received a letter from the Institution informing that my
application for Associate Membership had been :?afruved. 1 can honestly
say that Lhis has been the best value for money T have ever obtained —a
view echocd by two colleagues who recently commenced the course”.—
Student D.1.B., Yorks,

“Completing vour course, meant going from a job T detested to a job
that 1 love, with unlimited prospects”. —Student J.A.O. Dublin.

“My training with B.I.LE.T. quickly changed my earning capacity and,
in the next few vears, my earnings incrcased fourfold” —Student
C.C.P., Bucks.

AIND OUT FOR YOURSELF

These letters — and there are many more on file at Aldermaston Court
— speak of the rewards that come to the man who has given himsclf
the specialised know-how employers seek. 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. gi27 Aldermaston Court, Reading RG7 4PF,

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
time income and
a career for a
better future.

}é———cm OUT THIS COUPONamm mumm s g

Tlck or state subject of interest.
Post to address below.

MECHANICAL

Society of

Technicians
(AM.LE.)
E::ITY D?Gl?m a
en. Mech. IEng.

Malnunanc%%ng.u
Welding ju]

I Gon. Diesel Bng. O
Sheet Metal WorkO
Eng.Inspection O
Eng. Metallurgy O
ELEGTRICAL &
ELECTRONIC
Society of

I Engineers

b
iz
o
m
]
2
()

Gen, Electrieal
Enrineering
Electrical
Instailations
Electrical Maths

0odJ po 3

(with kIt) &

MANAGEMENT &
PRODUCTION
Institute of Cost
& Mancgement
Acctnts.
Computer
Programming
Works M'ment.
Work Study
Gen. Production

Eng.
mepimating &
lanning
Storekeeping
Management
Skjils

Quality Control

DRAUGHTSMANSHIP
institute of

M.LE.D.} u
General
Dranghl8manshipil
Elec. Draughts-
manship

- Archlteetural
Draughtsmanshipll
Technical

Drawlpg n

RADIQ & TELE-
COMMUNICATIONS
CITY & GUILDS,
Radio, TV/
Llectronics
CITY & GUILDS

naoc £ oo

Colour TV

AUTOMOBILE &
AERONAUTICAL
[nstitute of the
Motor Industry
AM.LL
MAATIMI

CITY & GUILDS
Auto Eng.

Gen, Auto Eng.
Motor Mechanlcs
Auto Diezel Eng.
Garage M'ment.
AHRB Acro Engi-
neering Certs.
Gep. AeroEng.

0oo 0ooaaa coo

ing—L.LO

POST TODAY FOR A
BETTER TOMORROW

I To B.LE.T., Dept. BEE27,

QN
I Aldermaston Court, Reading RG7 4PF e

NAME

Block Capitals Please 2

ADDRESS

I OTHER SUBJECTS..

Ageredited by C.A.CC.

BRITISH,INSTITUTE OF ENGINEERING TECKNOLOGY

AB.T. Clerk of
Worls

Construction
SurveyorsInsti-
tute—I1.C.8.1 a

[m]

Inst, Clerk of
Works
Site Surveying
Health Engineer-
ing
Rond Constroc-
tion
Quantities,

tes

DO3 0 0O Oc 04

Structural Eng.

GENERAL
Agriculsural Eng.
Counecil of Eng.
Institutions
Farm Science
Plasties

oag o

Supplemenia
courses for Nat.
Certificates.

G.C.E.

— choose from

580" & ‘A’
level subjects.

Coaching for many
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DONT RELY ON YOUR MEMORY R
BUY NOW AT BARGAIN PRICES — "em:“; 1

Order your latest Henry's Catalogue Price b5p post paid
complete with Discount Vouchars fataing,& ]

BUILD THE | BUILD THE NEW

HENELEGC 4R A gy
STEREO FM TUNER
A completely new high s::b'llty steree FM cuner Features

variable capacicy diode tuning, subiliser power supply. [
Dctoder, high gain low noise. IF

stages. LED indicators.
Tuning meter, AFC, easy to
construct _and use. Mains
operated. Slim modern de-
sign with fibre glass PC,
teak cabinet, erc. Available

f Ynu pay less
VAT with Herry's
Q. Low Prices ¢

20 + 20 WATT IC

STEREO AMPLIFIER

As feotured by
Practical Wireless
1972

New built and used by thousands
of satisfied cuscomers. Features
slim design overall size in cab-
“Finer 154 x 24" x 6;”. 6-1C’s, 10
transistors, stabilisers Gardners
low field rcransformer. Fibre
Glass PC Panel, complete ehassis
work. Now available built and tested as well as in

kit form. HIGH QUALITY & STABILITY ARE
PREDCMINATE FEATURES — DEVELOFED BY
TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES. ©nfoff switch indicater, headphones
socker, separace treble, bass, volume and balance
controls, scratch and rumble fileers, mono[sterco
switeh, input selector: Mag. P.U., Radio Tuner,
Aux, Can be altcred for Mic., Tape, Tape-head, ete.

/// I}

as a kit to build or rndy huu[
Overall size 87 x 23

Produced to give gh pcr‘lorm-
ance with a realistic price. (Parts
list and consztructional dctails Ref.
No. 5 30p). Henry': are scle dis-
eributors UK and Eurcpe.

KIT PRICE £21-00 (+ VAT)
or buile and tesced ﬂ4'95 (+ VA-r)

Constructional details Ref. No. 2} 4 .
30p. Distributed by Henry's throughout UK. FREE—Teak cabinet with :omple:e kic.

Kit {+VAT+50p or built (+ VAT + 50p
pri(e£ 28.50=arrlp=:king) and tested a carr{packing}
as illuserated.

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES
MADE BY EMI TAPES LTD. TO INTERNATIONAL
STANDARDS ESPECIALLY FOR HEN

ALL POST PAID LESS THAN 4 REC. PRICES COMPLETE

EARN YOURSELF EASY TEXAN 4l ;-I:?AR‘{ﬁfoArSES 10 for 25 for /"‘ S5
MONEY, WITH STEREO SYSTEM ceo £-00 | £1°80 | €280 I AT R
PORTABLE DISCO PLUS PRICE SAVINGS Ciao £l | &35 | 8570 | £238 e

EQUIPMENT

DISCO MINE A complete perrable
dizco, fitted mixer/preamp, 2 decks all

Quancity and trade enquiries, invited

LEARN & LANGUAGE—omplete with phrase
book. German — French — Spanish —

facilities. =50 trlian £1-36 per course. £5 for any 4.
»;\&oabuve but xi:h'slidzhr Controls (I:B-gg

wattamplifier for above £42-
SLIDD 100 waer mixerfamplifier with LOW COST HI‘FI SPEAKERS
slider tontrels £69-00
RS0 50 watt mixer/amplifier £49-50 SPECIAL OFFERS
RI100 100 watt mixer/amplifier £57-50 EMI 13" x 8"—full range speakers
DISCO AMP 100 wate mixerfamplifier (post20p each or 30p pair)
chassis unit. £69 50 +150TC—8 ohms Twin Cone 10 wart
DI15CO MIXER/PREAMPLIFIERS £2-20 cach or £4-00 pair.
{QP for up to 6-100 wace :mphﬁers) *450 |0 watt Clo Twin Twecters 3, 8 or
S DL (rotary controls) 9-50 15 chms £3-50 each ar £6-90 pair.
SDLIS (slider contralz) £58-50 EW |5 watt 8 ohms Cjo Tweeter £4-30
DISCO VOX (slider controls) the each or £7-90 pair.
complete disco preamp -50 350 20 watt C/o Tweeters 8 or |15 chms
DJI00 |00 wate power amplifier for £7-50 each or £14 20 pair.
above £41-50 * Polished wood cabingt £4-80 post 35p.

DJ30L 3 channe! 3kw sound to light £31-50

8 ohms full range (post 20p)
DJ40L as 30L plus built in microphone £41-95 » £l
DIMAMATIC 1| kW adjustable specd gazs zgn 10 :::: ggg
auto dimmer £25-00 FRB 8 15 w:tt £6-95
S ot G - et A | G e 8 3 lude th FR23 x 6 I58rea 50
ROAD STROBE he Texan Sterec Systems include the

£25-00. SUPER 5TROBE £45 high quality Texan Stereo amplifier AL ';ANGE'“B °|h;'“‘ ﬁs““ 28) £330
Disco anti-feedback mu:ruphonc £1]1-95 assembled and ready to use. A pair of BIIO 1 15 va.“ £5-60
Colr 150 warte liquid wheel projector  £22-50 Type 200 20 watt Speaker-Tweeter B200 i 15 watt £6-45
150 ware QI liquid wheel projector  £50-00 systems size 217 x 127 x 10” and a cheice B13972 13% x 8% 30 wate LF £10-25
150 wate QI cassette wheel projector £50-00 of Garrard players built into 2 plmth TWEETERS AND CROSSOVERS (post Z0p)

Spare Effects and liquid cassettes lafge with cover with Goldring G800 K2006 10 watt Bor I5 o:ms £2-10
range of patterns £6-00 magnetit cartridge. System 25 uses FHT6 15 wate Bhehmma £3-30
6 inch Liquid wheels £5-00 Garrard SP25 MKk Hi nnd system 76 the K201 30 watt B chms £3-75
Mini spot bank fizzed 3 lamps £12-95 Garrard AP76 dc luxe turntable. All T27 KEF £4+25
Auto Trilite (mini with flashers) £17-00 necessary leads are supplied. Axcent 100 30 watt 8 ochms £4-90
Bubblemaster with | gall. liquid - £41-15 400" IkHzJSkHz Clo £2-00
Br;;:r_slf‘:nmlSpeakcrs’nghtmg - x System 25 (list approx. £109} £79-50 SINTS 3kHz var, Clo £1-75

Ko Jarpesr ranga of Disco Lighcing. | Syscem 76 (list approx. £117) £89-50 SPEAKER KITS (carr. <tc. 355)

FREE STOCK LIST REF. No. 18 ON s, 20.2 30 wact £10:00 each
REQUEST. (p'us. 10% VAT and plus £1-45 carr/ 5 8" 20 e £15-00 cach
AKG / RESLO / D) / CARLSBRO / EAGLE | Packing)} LINTON 2 20 watt £15 .98 pair
MICS., STANDS, MIXERS, CABINETS. GLENDALE 3 50 watt £28-95 pair
.CHASSIS AND COMPLETE SPEAKER DOVEDALE 3 50 wazx £42 00 pair
SYSTEMS, MEGAPHONES, TURN- Barclaycard/Access, call, write or KEF KK2 £20-40 each
TABLEBS‘. PUBLIC ADDRESS COM- phone, your order OF 402 4736 KEF KK3 £32:00 each

BONE EASY TERMS FOR CALLERS =
- BUILD YOURSELF APOCKET CALCULATOR

NEW SINCLAIR PROJECT 80
A complete kit, packaged in a polystyrene con-

Stereo PreAmplifier £11-95 winer and taking about 3 hours to assemble—
Audio Fileer Unie £5-95 thats the Sinchair Cambridge pocket calculator
Z40 15 Waet Ampiifier £5-45 from Henry's. Some of the many features include
Z60 25 Waet Amplifier £6-95 interface chip, thick-film resistor pack, printed

PZ5 Mod. for_F on 2 Z40 £4-98 circuit board, elecrronic components pack.
PZ6 Mod. (5 Tab) | on 2 Z40 £7-98 Size 44" long x 2¥ wide x +}* deep. =
PZ8 Mod. (5 Tab) | on 2 Z60 £7-98 Free of charge with the kit for the more advanced

TRANSFOQRMER FOR PZ3 £2-95 technologist is a 32-page booklet explaining how
= NEW EM TUN| £11-95 to calculate Logs. Tangents. Sines ew.
All prices carr. paid {UK) {VAT EXTRA} STEREO DECODER £7-45 £2 4.9 N AP £27_20
Barclaynrdlhcces‘ cail, write or phone your All items post paid. assembled
order 01.723-§ 3—easy terms for callers. Best price an request, + VAT. ready to use. + VAT,

It_l"/g YAT to be add.ed to all orders. Prices and descr:ptlons correct at time of press. E & OE.
Like 3 permanent job at Henry's? Experienced and trainee salesmen reguired. Tel. 0E-402 8791,

See pages T4 & 75
of this magazine

104-406 Electronic Components and Equipment 01-402 8381 | Opea.-

£ RADIO 354-356 High Fidelity and Tape Equipment01-4025854/4736 | 9am-6pm
309 PA-Disco-Lighting High Power Sound 01-723 6963 6 days a week
LI M ITED 303 Speacial offers and bargains store All ‘f°f7"d 1
3 open alida
E DGWAR E ROAD, W2 Alimail te 303 Edgware Road, London W2 1BW St ras
A s
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