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{Overseas P & P
£1-86p.)
(+ 8% VAT 57p)

with
VHF inoluding air-
craft. 10 Traasistors.
Lateat 4" £ watt Pac-
rite Magnat Lond-
spoakors,  Tnnahls
Wavebands. MWI1.
Mwe, LW, 3W1, 8W2, 8WS, Trawlsr Band, VHF
and Local Stations wiso Alrcraft Bacd, Built in
Forrite Rod Aerfal for MW/LW. Chrome pisted 7
section Telescopic Aerial, caa be angled acd rotated
tor pesk short wave and VHF listening. Push Pull
outpnt wing 600 mw Transistora Car Aerial and
Tape Recording Sockets, 10 Tranaistors plus 3 Diodes.
Ganged Tuning Condenseét with VHF section.
tz  coll for Alrcratt Band. Yolume
onfoff. Wave Changa and tone Control. Attrac-
tive Case o black with silver blocking. 8ize
9~ %X 7" X 47. Easy tolcllow instructions and di 3
Parta price llst and plans 50n {(FREE with parts).

£8.50 P.P. &

(+ 8% VAT 88p)

Total building costs
(Overseas P. & P. £1-R5)
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POGKET Now with 37 loudspeaker
FIVE

3 Tunsble wavebands.
MW./L.W. and Trawier
Band. 7 stages, § tran-
aistors and 2 diodes,
superscusitive ferrite rod
aerial, attractive Black and
Gold Case. Sire 5}" x 1" |
X 83" approx. Plans and
parts price st 20p. (Free

with parta).

Total Building Costs
{Ovecrseaa P &P 2]-257)

£2-50 5l

(+ B%, VAT 20p)
TRANSONA

FIVE ;o

: Wavebands, transistors

8 ith
Red Bpeaker Grille and
Tuning Dial.
Plans and

rice

p—— s List 20p (Free with p:m).
Total Building Cosis £2.75 PP&

{Overseas P & P £1-25p) Ina. 26p

{+ 8% VAT 21p)

ROAMER

'y 9]

COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT.
BUILD THESE PROJECTS WITHOUT

SOLDERING IRON OR SOLDER.

% & Trapmstor Earpicce Hadio + Sig-
Transistor

*
Metronome ¢ Eléctionle Noie CGenerator
lesa Crystal Badio 7k One Transistor
Radio 4 Transietor Regenerative Radlo
3 Transistor Regenerative Radio v Audible
tingdty Tester ¢ Bensitive Pre-Amplifier.

24 Resistors 4 21 C < 10 Transl

*
+ 3% loudspeaker y¢ Earpicce ¢ Mica Baseboard % 2 12-
way conhéctors
* i Tuning
MW/LW/BW Coils s Fermitte Rod & 64 yarde
yard of sleeving, etc. JkParts price list and plane 50p (FREE with parta).
— |

2 Volume controls ¢ 2 Slider Bwitches
enser 4 3 Knobs ¢ Eeady Wound
of wire % 1

NEW
EVERYDAY
SERIES

Build this

E.V.5 5 Transistors and 3 diodes. MW/LW:
Powercd by 44 volt Battery. Ferrita rod acrial, tuning
condenser, volume control, and now with 8% lagd
speaker. Attractive case with Ted speaker grille. Size
% x 53" x 247 approx.
Partis price llat and Plans 20p. Free with parts.
Total Building Costs i PP &
(Oversean P & P £1-25p) £2-95 &y sp
(+ 8% VAT 23p)
E.V. 6 Case and 100ks as above. § Transistors and
3 dsodes. Powered by # volt battery.Ferrite rod aerial. 37
loadspeaker. ¢ic.. MW/LW coverage. Push Pull output.
Parts price Het and Plans 30p. Fres with parts.
Total Buillding Costs - F&P
[Overseas P & P £1:25p) £3-60 ©.. 30p
(+ 8% VAT 29p)
E.V. 7 Cass and iooks sa above. 7 Traaslstors and
3 diodes. 8ix wavebands. MW/LW, Trawler Band,
AW1. AW2, W3, powersd by § volt battery. Push
Pult output. Telescopic aerial for ahort waves. 3% loud-
spesker. Parta price Ust and easy bufld plans 38p.
Free with patte.
Total Bullding Costs £408 EP2

(Overseas P & P £1:80) Ins. 319
(3 8%, VAT 32p}

EIGHT Mk 1

NOW WITH
VARIABLE

TONE CONTROL
7 Tunable Wavebands: MW1, XW2 LW, BW], BW2,
8W3 and Trawler Band. Built in Ferrite Bod Aetial
for MW and LW. Chrome plated Telescopie sarial
can beangled and rotated for Deak short wave listening.
Push pull cutput valng 800mW tranalstors. Car aeviad
and Tape record sockets, Belectivity switch. 8 tran-
slstors plua 3 diodes. Latest 47 2 watt Ferrite Magnel
Loudspeakers:- Air spaced ganged tuning eondenser
Volume/on/ofl, tuning. Wave change and tone contrals.
Attractive case in rich chestnut shade with gold
blocking. Size 8 % 7 X 4in. approx. Easy to foilow
instructions and dlagrams. Parts price llst and plans
50p (FREE with parts).

Tota! Building Costs £4.9
{Oversess P. & P. £1-38)

PP &
Ina. 437p
{+ 8% VAT 56p)

AIRCRAFT

Kioe Transistors,
9 Tunable wave-
banda as Roamer
Ten, bnilt in

ferrite rod aerial for MW/LW. Ectractable cbroms
plated telescopic aerial for VAF and SW. Push Pull
output using 600 mw tranmistors. 9 Translstors and
8 diodes, tuning condenser with V.EF. section.
separate cofl for aircraft. moving coll loudspeaker,
volnme ON/OFP and wavechange control. Attractive
all white case with red grille apd carrying strap.
X 7 X 23" approx. Parta Price List snd
Total Building Copts rrs

otal Building Co o
{Overseas P & P 21-85p) £6-95 @iy

(+ 8% VAT 53p)

Componezts inelnde:

Tuning Condenser: 2 Volume Controla: 2 Blider
Switches: Fine 3”7 Tona Moving Coll Bpealer: T

Btrip;: Ferrits Rod Aerial: Battery Clipa: 4 Tag Boards:
10 Transistors: 4 Diodea® Reaistors: Capacitors:
Thres §* Knoba. Units once constructed are detachable
from Master Unit, enabling ihem to be stored for
futore use. 1deal for 8chools, Educaticoal Autborities
and all thoue Interested in radio const: on.

Parts price List and plane 40p {(FREE with parts).

Total Building Cosls £550 PP &

(Overseas P & P 41-85) Ins. 33p
. Case and looks

p {4+ 8% VAT 44p)
ROAMER SIX iis=a

8 Tunable Warebands: MW, LW, 8W1, 8W2, BW3,
Trawler band plus an Extza Medium waveband for
eaaltr tuning of Luxembourg eic. Senaitive ferrite rod
serial and teiescopic acrial for Short Waves. 2in.
Bpesker. 8 stages—6 transistors and 2 diodes. Attrac-
tive black case with red grille, dial and black knobs
with polished metal jnserts. Bize 9 x 5 X 2§in.
4PDTOX. Plans and parts prica list 36p (FREE with
Parts).

Total Building Costs o
{Overseas P. & P. 3?'35) £3 9

FEP&
Ios. 31p

{+ 8% VAT 32p)

TRANS EIGHT

8 TRANEISTORS and 3 DIODES

T s A el aaate o'a a'ala o o o o o o o o o o o g

6 Tunable Wavebands; MW, LW,
8W1, BW2, BWS and Trawler
Band. Beasitive ferrite rod serial
for M.W. and L.'W. Telescapic
aerial for Bhort Waves. 3in.
Bpecaker. 8 improved

knobs with polished mef
oatput. Battery izer switch for extend.

Total Building Costs
{Overseas P & P £1-25)

£4-48

ttery
drive a larger npeaker. Farts price list and plans 36p (FR.

(+ 8% V.AT. 3ép}

Reg. no. 783372

trans-
intors plus I diodes. Attractive case in black with red grille, dial and black
mimerh.smsxgib::'ziin.appmx.mpuu

lenclose £.........
lifa. Ampic to | BT 2 daiae o
EE with parts). e
FPX I Addressee i cRRR RS .
Ins 38p

* Callers side sntrance "Lavells” Shep
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* Open 10-1, 2.36.4.30 Mon.—Fri.—9-12 Sat. IL
DN AN AN AN NSNS PSSP P e L. L 1 ¢ Xl b

61a HIGH STREET, BEDFORD, MK40 1SA

Tel. 0234 52367

el or e b Tt o1

(Dept. E.E12) l



...

After all, few firms can give you more than a brief
description. Take the Home Radioc Components Cata-
fogue for instance. They could have said that the cover
is in full colour and shows Barbara Hepworth’s
beautiful “Theme on Electronics”. Or that it consists
‘ of no less than 240 pages of quality art paper, has
s over 1,700 illustrations, and lists about 6,800 different

- . items.
RADC ;

HOME COMPONEN What really counts however, is the organisation behind
- the catalogue, and in this connection | give full marks
& to Home Radio Components, because from my ex-
, perience they really care about helping their custo-
mers. But don't merely take my word for it—find out
for yourself. The best way to do that is to get a copy
of their catalogue right away. Just send them a
cheque or postal order for 98 pence (65p for the
catalogue and 33p for postage, packing and insur-
ance). By the way, they include 14 coupons in the
catalogue, each worth 5 pence if used as directed, so
you can get not only the cost of the catalogue back,
but 5p towards the postage as well. If that's not
philanthropy I don’t know what is! It's just one of the
ways Home Radio Components think of their custo-
mers. Send for your catalogue today—you'll never regret

it.

Please wrile your Name and Address in block capilals

a2

|

RO AN e BT T SR SR 1
65p-p||-l533pggcm~e o !
|

I

Send.off the coupon today. It's I ........................................................................
your first step to solving your |
component buy"ng Prob’ems. .......................................................................

{ HoME RADIO (Components) LTD. Dept. EE, L‘":”"-g”"-
The price of 88p appliea only to customers ifi the U.K. 234-240 London Road, M'tCham' Surrey CR4 3HD asonl )
and to BFPO Addresses. Lo o om om = N O ES W IR S aa S .
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CRESCENT RADIO LTD.

11-15 & 17 MAYES ROAD, LONDON N22 6TL
(also) 13 SOUTH MALL, EDMONTON, N.9
MAIL ORPER DEPT.

1l MAYES ROAD, LONDON N22 éTL
Phone 888 3206 & (EDM). 803 1685

ABS PLASTIC BOXES

Handy boxes for construction projecta.

Moulded extrusion rsiln for P.C. or

chasafs pancls. Fitted with lmm front
ele.

pal

1005 =105mm x 73mm X 45mm=51p.

1008—150mm x 74mm X 47mm=E88p.

1007 = 185mm x 124mm X 60mm = 88p.

1021=106mmx T4mm x45mm="507.
(sloping front}

CLEAR PLASTIC
PANEL METERS

%i1ze s9mm x 46mm x 35mm these
meters require & 38mim  hole for
mounting, -
MEE e 0to 50 micro amp Foll Scaje
ME7 = 0te 100 microamp .

WMES = 0 to 600 micro amp ..

MES = 0to 1lm/a o
MEL0 = 0t Smja ==
MEI]l — 0to lomfs

ME1? = 0to 50mfa A .
‘MELIS = 0 to 108m/a aas
ME]4 — 0 to 500m/s P
MEI5 = Oto lamp o
ME1§ = 0 to 50 volts A.C. Fuli Scale
MEIL7 = 0 to 300 volts A.C. Full Scale
ME]}8 = "B Mcter
MEIS -~

“VU* Meter

QUR PRICE

-£3-00

LOW VOLTAGE
AMPLIFIER

5 transixtor amplifier com- 2
plete with volume control.
is rultable for 9V d.e. anil
ae. mpplles, Wi give
about 1W at B chm outpul.
‘With high IMP nput tbi-
amplificr w1l work as a

record playcr, baby alarm.
<tc., amplifier. £] _75
LIGHT EMITTING

DIODES

T 209 {Red) with Clip 22p each

TN 209 |Green) with Cliip 38p cach

Til 209 (Yeilow) with Clip 20p cach

Mied 500 TOS2 Type .. 18p each

LED READOUTS
Litronix
DL707 '3 Character 14 Pic Dil 52»%%

DL701 As abovo but 41 .. 22
DL747 -6 Character .. .. £2.62
Minitron

8015 7 Bcguwcnt 16 Pin Dil . £1-18
3016G As above bat +1 .. 1118

CLOCK CHIP
COT7001 MOS/L8I Digital Clock/
Calendsr Chip plus full Circuils and
Information Leaflet .. .. EB9%
Circuita and Tniormalion Bheet 15p
Lit704 Led Display for above £3-35

Or 4 for 8525

3 KILOWATTS
PSYCHEDELIC LIGHT
CONTROL UNIT

Three Channel; Hacs—Middle~Treble.
Each channel bas jts own secsitivity
contrel. Juat connect the input of this
unit to tbe loadsptaker terminals of an
amplifier, and connect thrve 250V np to
1000W lampa to the output terminals
of the onit, and you preduce a fascin-
ating aoond-light display. (Al guar-

anteed.)
£18-50 rlus 38p P, & )k

S

VEROBOARD _
1 : 15 (Plain-16
25 x 3§ a2p 24p 15p
24 x5 8dp | 34p 18p
31 x 3t 3p J S4p .-
8 x5 39p 45D -
17 % 2% | 108p 80p
1¢ x 3t 146p I 1-18p 75p
17xs .18 ¢ ... 1-10p
Fin Inrertion tool 83p
Spot face Cutter 45p
Pkt 36 pins (state -1 or -13) 2b6p
LOUDSPEAKERS

23" 8 chm 60p

21~ 40 ohm 50p

23" 80 ohm 50p

5" 8 ohm ccramic £1-25

&}* & onm Dmal cone ceramic £
10" 8 ohm Drusl cone eeramic 23-
77z4” 8 obm ceramic 21
87 %57 8 ohm Permanent Magnet £1-60
*EMI 13x 8% 450 Kit 3-8-15 ohun £3-7%
SEMI 13 x 8" 350 Kit 8 ohun £7-50
¥anc Ultra high power loudspeakers
*Pop 25/2 30 watt 16ohm 127 N

838

SPop 60 60 Watt 8/15obm 15 £16-40
=Pop 100 100 Wati &{15chm 18" £27-00
*Carr un L{S over 13x 87 and 12% 50p
per LiS.

S. G. BROWN

£ “DIFLOMAT"

HEADSET
Fumest quality Brilish made Light~
weight Hcadphones.
Incurporales cermmic
tranuducers.
Specificatlon:—
Frequeney—20-17,500 CI's.
Tmpcedance—Predominantly capacitive,
at -001MFD per earpiece can be re-
garded as 150K at 1kcs.
Weight-—3-50z. {98 grams).
A Bargain at £| 25 cach set

TWO WAY STEREO
ADAPTOR

Btereo Jack plug to two stereo line
sockets corapiete with 110 mm of cable.
For plugging two sterso inputs tnto ae-
A Bargain ai 85p.

STEREQO/MONO HEADPHONE
YOLUME CONTROL BOX

Phig Sterco pbones into thir control
box and you rhern incorporate s right
" and left hand volume control and 2
stereojmona  Fwitch.  Complete =ith
sieren jack plug nud 2 m cable.
- A Bargain at £1.
12-0-12 VOLT 500m/a
240 VOLT PRIMARY

TRANSFORMER

approx. slze — G(0mm x

piezo  clectric

40mm
® 5Cmm, Fixing contres—73mm.
A REAL BARGAIN AT £1-20 each.
DECON-DALO

33 PC ETCH RESIST PEN
The Decon-Dalo 33PC is a unique
instroment for the Professionsl and
amatenr jca ¢ngineer. Ei H
him to prepare in minuies a perfect
printed circuit board.

OUR PRICE 80p + VAT

POWER PACKS

PP1 Bwitched 3-6-7)-9voit 40034
T & Zehcr tlised On
Of switch & Folarity Reversml

switch, n & black metal cake
£625 each
PP2 Switched 6-7]-9 volt Battery
FEliminator. Approx ajize 317 X

23" x 33". Idcal for cassette re-
corders, £2-75 each (Philips type
23-00

)

PPS Car converter. From 12v Fos. or
Neg to ~ 6.73-9 volt, Fasy o 1t
and traosistor regulated

29

T.E. CARR.
15p unicas otherwise
stated

YV.A.T. Send 20p for a
8%, VAT to be added CRESCENT
to all orders CATALOGUE

658

“1 MADE IT MYSELF”~
Imagine the thrill yowll feel ! Imagine how impressed _\.
people will be when they're hearing a programme ont a
modern radio you made yourself.

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

Practical lessons teach you socner
than you would dream possible.

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

You build a modern Transistor
Radio . . . 2 Burglar Alarm. You |
learn Radio and Electronics by
doing actual projecis you enjoy— |
making things with your own
hands that you'll be proud to own! |
No wonder it's so fast and ¢asy to
learn this way. Becausc learning ‘
becomes a hobby! And what a
profitable hobby. Becaus¢ oppor-
tunities in the field of Radio and
Electronics are growing faster than

So fast, so easy,
this personalised course
will teach you even if
you don’t know a thing
today! ’
No matter how little you kpow
now, no matter what your back-
ground or education, we'll teach
you. Step by step, in simple easy-
to-understand language, you pick
up the secrets of radio and elec-
tronics.
You become a man who makes

they can find people to fill the jobs! | shings, not just another of the
millions, who don’t understand.

No soldering - yet you |
And you could pave the way to a
learn faster than you | great mew career, to add to the
ever dreamed possible. thrill and pride you receive when

2 = you look at what you have
Yes! Faster than you can imagine, | jchieved. Within wccksyyou could
you pick up the technical know | hold in your hand your own tran-
hnow you nced. Specially prepared l

sistor radio. And after the course
step-by-step lessons show you how | YOU €an go on 1o acquire high-
to read circuits—assemble com-

powered technical qualifications,
ponents — build things — experi-

l because our famous courses go
right up to City & Guilds levels.
ment. You eajoy every minutc of il | gend now for FREE

You get everything you need. 76 pgae book —see how
Tools. Components. Even a versa- easy itis -read what

tile Multimeter that we teach yvou

S e A et o pezssay]

the course. AT NO EXTRA | Find out more now! This is the
CHARGE! And this is a course

gateway ho a %h]{illing RCW CAreer,
anyone €an afford. {You can even oaionderfol RoBEYRCHERIOS
pay for it by ¢asy instalments). !

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

ALDERMASTON COLLEGE

BEE 85
DEPT. BEESS L—
READING RG7 APF

Yes, 1'd like to know more about your course. Please send
me free details—plus your big, 76-page book that tells
about ail your courses.

To:

POST
TODAY FOR
FREE BOOK

L H BRlTlSi‘! INSTITUTE OF ENGINEERING TECHNOLOGY
Eueryday Electronics, December 1974
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AUDIOTRONIC Madel ATM1
Top valug 1

opy pog( gt multi-
meter. Han) i
0110!50/25??1.@0
volt AC and DC.

DC current 0-1mAS
1D0mA. Resistence:

+22d8, Szs su :
B0 x 2Bmm.
Completc with

test leads
OUR PRICE £3.25

PRP 15p

HIDKI 730X
30,000 opv. Over-
laad protaction.

-10te  83dB.
OUR PRICE £7.50
P&aP 30p.

AUDIDTRONIC Model ATMS
Jews! movement,
attractively moulded
caza with ¢dgwisa

- x 10 &
x 100, —10 to +16d8.
Supplied with battery
1est leads and data
bookiet_Sizer 121 x 73 x 29mm.

OUR PRICE £3.95 paraop

U4324 MULTIMETER

Hw sensitivity, ove(-

otects
().5!'1,2.’5.’12/’.‘!’6?m

60/120/500/1200V
DC 31615160/ 150/
HE0D/S00V AC
Cuvrent: 0.06/0.6/
B/60/600MA/IA DC
.3!3[30{300&1AI
A AC. Resistenca:
25/500 ohma/0.5/5/50/500k ohmy/5
hms. Decibels: —10 to +12dB. Stze

instructions.

QUR PRICE £9.25 PRP 30p

and make no mistakel:

HIGKI 750X VOLT-OHM-
MILLIAMETEH

r?n 0.3/0.6/
1) Et3 2!3050[150/
300481 DO.’
_3’6[15/30!60/120/
300/600/1,200
Currant: o—aatsouu
1.5/3/15/30/150/300
mAB/1ZA, Resistence:
0-3/3004/3/30Mohms.
Dacioels: —10 10 +17dB. O
0- 3!5"5/‘30.’50/120!300V
sy + 3% DC. & A% Al
50,000 opv UC, 5,000 ov' AC
mem Bmll m protection, Size: 57 x

OUH?RLQE £11.95

P&P 4Dp

KAMOOEN HM'IZUB FET VUM

lnpm xmpadam:s
33/112 5;1"5501

1250! 000
GJ'ZSuA/Z 5125/250

0oUR PRICE

MODEL U4311 Sub-standerd
Multi-range Volt-Ammeter

Sansitivity 330
Ohms/Voit AC

ELECTRONIC VOLTMETER

Battory oparated.

£2100 Fapagp 750mAS1.5/3/
AMOTEN 360 MULTIMETER | J.2/15/50/78/
v 150/300/750rmA!

100kohm, ; 1.5/3/7.5A A
AC 10Ro onsnsofaoonsumvn 5/317.5/15/
ERrlnas ok 30/751150/300/7 0/750m V)

mirrar scale, 673 7. nsmnsnsn,smnsov
g;.arllzmd iy 3 . Automatic cut out devica Supg-
9_5:10783’;250 ) Imd complate with test leads, manaal

1000V D¢, 5/10/ testEertificates
50/250/1000v DUH PRICE £52.00 rap50p
AC. Current:
9.0imA/DS/S/S0/ (5 MODEL AF.105 VOM
Resistance: 0.1/ 50.000 opv. Mirror g
1/10/200 ohms/ scale. Mater
1/10/100% chmy/ protection.
T0/100M ohms._ 0/-3/3/12/60/120;
Docibds —20 10 o ] 300, 800/1200V DC.-
nper- iz x 0,
190% SOmme'Zu ot complete with, %f)ﬁogi%ov o
test leads ©/30,0/6/
ouR PR!CE £17:50 ¢ s Paop | 60,300 ma;
: — 12 Amp. /10K,

TMK MODEL 117 FET 1m/10m/100

Maeg Dbhms.—20te  17dB.

QUR PRICE £12.50 pep3op.

11 Meg Input. 26

-DYR PRICE £18.50  r&p 20p

MODEL TH12

IEOHWOV AC. D/
AS25/Z50mA DC.
Megohme —20 to

+500B,
QUR PRICE £5.95 P&P30D

HI0KI 720X VDM
A versatile,

socurate measue -
iny umrum-m.

0/
o 00
1000V DC. 0/10,
50/250/1000V
AC. 0—50us/
250mA, 0—20k/ [
2 Megohms.

OUR PRICE

U435 MULTIMETER e

20,0006p v Ranges:
TBmV//2.5T10/25/

100/250/500/1000V
0C. 2510/25/100/
250/500/1000V AC.
Current: 50uAS1/S/
Z5100mA/0.5/2.54
OC. 5/25/100mAS
0.5/2.5A AC, Resisz-
ance: o.‘uam/m

par 30p

OUR PRICE ﬂ_75

TMXMODEL TW50K

45 ranges, mirror

sde 0% /Y DC
AC.

BC Vol

0 25/1 2517_5/5!101
251250/

10 Mnohms, -20 10 *9:.5da
OURPRICE £12.50 Pap20p

TMK 100K 1 AB TESTER

100,0000py. 6%

w=ale. Butrer

short eircuit chaek.

Sensmvu;kﬂ)o,m
v

ranges Lamge A% LB3 TRANSISTDR TESTER
mirrar wale. Size: Teats ICO and B.
149x 11 7x60mm. PNPINPN Opuales
9.3~352000V DC, from GV bartery.
g - Dﬂ¥ E’l\;‘s AC. Instruetions muoll-d
DC eurrent 0.12— OUR PRICE
12mA. Resi:
e PG e 20ty [
ied complete with lesds || g4 TRANSISTOR
and instructions. TESTER

Tests PNP or NPN
transrstors. Audia
indication. Operatas
on two 1.5V

barteries. Cumplm
with ingtructions etc.,

DUR PRICE
£4.50 PEP 20p

e/ 10k /159K 0 Ml%d'loﬂ Meg ohmy,
Decibels: —10 B. Piastic case
wg <arrying handie. Size: 190 x 172

x 99mm.
OURPRICE £19.95  paPaop

HIOKI MODEL 700X

71200V DC,
5/:/«;/12/30/50/&50/
Al
[30uA/3/6/30/60/
1124 OC.
2E mIZMIZDMths
DUH PRII:E '£14.95

PEP30D

J70WTR MULTIMETER

Features AC current
ranges 20,00(
0/0. 5/2 5/10/50/
250/500/1000V
0f2 SIIOISDM'SO/
500/1000V A
UIEOuA/TI‘!DI‘lOﬂ
mAS]

'0UR PRICE £17.50

KAMODEN TT35
TRANSISTOR TESTER

current Amph-
fication factor of

internal barteries.

Complete with

irgtruciions, lesds
ing handle.

P &P 50p

/10A
OIIMMIHDA
AC. 0/5k/50k /500K

5 M
Decibels: —SID +52dR.
‘OUR PRICE £19.95

PRP 30p

MODEL PLA3E
20,000 opv DT
8000 opv AC.
Mirror acsle

U4312 MULTIMETER
oy

b
1. SIGA AC 0/200/3k/30k ohms. DC
accursey 1% AC !.51‘. Knife edge
pointar, mirror scale. C

Model HT10084 MULTIMETER

Qverload protected,
Ihoc pmof

Sansitwity |
IBOkV Pnllnrv change

switch. R  0.5/2.5/
1-/50/250/! /1000 .. -+

Volts OC. ?.5!10!50/

DC eurrent: —ag‘-lOIZSDuAIZ.SaQSIZﬁO
MA/1BA, AC currenii—0-10A, 20

ta +62dB. Operates from 2 x 1.5V

batterins. Size: 180 x 134 x Y9mm.

OURPRICE £17.50  par aop

KAMOODEN 72 ZUUMuItl!tmr

. 200,
Overload nrohet-d_
Mmm ,:JJ'

2 Meg/200 Megohms.
OURPRICE £22.50 r&r 30p

Uazz MULTIMETEH

sturdy metal carrying casa. Juads and
IFPLCLONS,

DUR PRICE £10.25  papsop

83712130120/
600V DC. 3/30/
T20/600V DC.
50/6001A 60/

800mA.
107100K/1 Meg/10 Meg Ohm.
2010 | 36dB.

DUR PRICE £6.97

PEP 30p.

04323 MULTIMETEH

ua1 BIamEVOLT
AMMETE
For measunng AC voit-
2g9¢ and current v;‘lﬂ’mul
braaking cicuil. angeas: £
g
1 1 A
%.Size 283 x
94 x :nsmm Complets
with camrying case, lesds
ond fuse.

OUR PRICEy£13.50

MODEL AS.100D VOM
100, opv.
Mirror scale.
Built-in meter
protection. 073/
12/60/120/300/
80011200V DC.
0/6.301120/300/
600V AC. 0/10pA
5/60/300mA/
1ZAmp.0/2K:
200K/2M/200 Mag
Ohm. — 2010 i 17 dB”

OUR PRICE £17.50 PeP30p.

High sersi
nnsfrumurll for field

and laboratory wark. L/-\

Knife sdge pointer, I

BEMM. Mirror scale.
Dverlaaa praotection.

Han 190V {
U 5/ 5110[25/50 /100/250/500/1000
vOoC. o 5/1 5110!25!50/1 00250/
500/1000V t: SOuASO.5/
II5[1 0[50[250mA,’1 ISA oc. 025/
et
uunu: 100, ohmu1/3/
20/300k ohms. Decibels: ~510 +1048

04321 Multimeter &
Transistor Tester
Z7 ranges. 16,71

v
DC. 1.5/7. 5/3).’150/
300750V Al
Current: O.WIO.SI
B/60/600mA DC

ied comp':h
stoel urrvmq

e: 115 x 215 x 90mm

OUR PRIC_E £1_IJ 50 P&P:Dg
"ST00TR MULTIMETER ¥
TRANSISTOR TESTER

Transistor tester measures Alphs, Bata
and ICO. Complats with instruetions,
batteries end leads.

OURPRICE£19.95  rsrzsp

opemed Size: 210 x 11S x
Mmm Supptied in carrying case com-
plete with leads.

20.0000pv. Simple —
unit with audio/1F =
oxillatos, SuTtable

Tor general ricciver | o

T™wa . '}

0.5.’?5110.2372501
25/10/15/?50’ 1000V AC. 0.05/
0.5/5/60/500mA DC. Rasistance:
x10, x 100, x 1,000, x 10.000 (5011,

500(]. 6kf). 50k{2centra acala)
Battery operated. Size: 160 x 97 x

l&nm Supplied in carrying cese com-
ete with test loads.
DUH PRICE £7.70 PAP30D

Everyday E_lectrom'cs,

MODEL 500
30,000 opv with
ovardcad protect-
tlom. Mirror scale.
0/0.5/2.5/10/25/
100/250/500/
3000V DC.
0/2,5/10/25/100f
250/500/1
AC. OIS&JAIS/SOI
500mA. 124
0/60&/6 mengD rnqphm;

OUR PRICE £1395
Cate for above £1.76

December 1974

Caer. paith

MODEL C7202EN

20.000c.p.v. DC.
10,000 0.p.v. AC
Mirror Seale.
6/25/507250/500;
1060/2600 V. DC.

10/50/100/5001 000
V. AC. DC Resistsnce
x10. x 1000 (300}
centrescale) DC
Current S0uA/
2-5mA/250mA. 20
to4-48dB.

BUR PRIGE £6.50 pu P30y

OUR PRICE £16.50 Paracp

MOBEL C7208FM
30.000 opv DC. 1
15.0000pv AC_
6/3/15/60:300/600/ I ---.
1200V, DC. 64307

120/600/1200 V. AC.

SWR METER Model SWR3
Handy SWE mater for
trangmitter antenna align-
ment, with betift-in field

i
wale 5 sechoncullwbl-
nr&:‘nm Size 145 x 50 x

OUR PRICE £4.25 P&P 30p

DCResistance x 1.
x 10. x 100, % 1000

(SO(E cantraacals)
urrent 30uA/
3/30°800mA. —20 1o +l3d8

DUR PRICE £8.95 Pz P30p

ALL PRICES
EXCLUDE VAT

Alsa see following pages
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€15 PULSE USCILLOSCOPE

nd peri
turms in elecuumc
circutte, VERT AMP,
Bandwidth: 10MHz.

Sensnmry at T00kHz
VRMS/mm: 0.1-25;

width: 500k
Sensitivity sy 100kHz
VRMS/mm: 0.3—-25

Pretat triggerod sweep

1-—3000usec. Fros minring 20-200
&Hz in nine ranges.” Calibrator pips
220 x 350 x 430mm. 115230V AC.

OURPRICE£43.00  carr. pad

220/240v. A C.
OUR PRICE £15.85

MODEL MG 100 SINE SCUARE
WAVE AUDID
GENERATOR
Aange 15-
220.000Hz Sine:
Wave19 - 100.000 Hz Sguare Wave.
Output Sine or Square wave 10v. P 10 P
Size 150 x B0 x SOmm.Opecration

P&P 50p

EA41 REVERBERATION
AMPLIFIER =

Self contained,

tranpistorised, <)
bettesy omran,d - o
Simply plug in -
maerophane. guity etc. and output 50
your amplifier, Volume control and
depth of revarberation control, Seau-
walnut cabingt. 184 x 77 x 108am.

OUR PRICE £7.50  pap3op

2

SPECIAL DEFER! SAVE OVER 50%

AMSTRAD 8000/2 Starsn amplifier
7 watts por channgl rms. Inputs

TE1023 Stereo Listening Stitlun
For balaniog
and gsin selection
of loud: s
with additionad
lx:'m“(nv sterec

smlchmg. Two
gain controls, speakers on=oft dide
switch, s1ereo headphons socket.

-BARGAIN!

RUSSIAN C116 Double Beam
OSCELLOSCOPE
ger:::rfa\“'}::::vz

SPECIAL

FERGUSON
3406 HI-FI

SPEAKERS -
L oy 3 i o e
Siza: 560 x 340 x 255mm._spprox.
Wiood grain finish with black fronts.

OUR PRICE £22.50 pa. PaP £3

POWER RNEOSTATS

High quality ceramat
Calibrator 3nd mpl sonstruction. Wiod.
and inszmcliar; mam'l’l‘ 22 vitrsous enamel

i H. duty brush

OUR PRICE £81.00  Corr. paid | wiper. Contimacus

rating.

S hole fixing. %™ di. 5
ERID P METER (= B e wataar
Tran;isgwi;-g. Oper- 25 WATT 1ofzs/sg.{1:gmonooo:
e 1 G1id Dip, | | Ll 2500 ohms, P&P 10p
gﬁﬁv’:{'&maﬁu ez 50 WATT 10/507100/250/500
Oz iilating Dotector. 156005000 ohas.
Pt~ et o P £1.62 Psp 10w

in six coils. SOOUA
meter, 9V battery

QOUR PRICE £1985

P&P 30p

100 WATT 1/5/10/25/50/250/500/
2500 ohms..500 Ohms

£2.34 pep 15p

SPECIAL PURCHASES!
RECORD DECK PACKAGE

by Famous Manufactures
GARRARD SP25 Mark 111 with
6800 :lrl.ndg: n luxusrious plinth

h cov
OUR PRICE £13.85p &P 75p
GARRARD SP25 Mark 111 Record
deck firted KS 40A cartridge.

DUR PRICE £3.95p & P sop

LHO2S STERED HEADPHUNES
Light weight head-

phones with

R )
DUR PRICE £1.97 PLP 30p

Comulm with 6
lead and plug

GOODWIN CONVERTER availa
separatsly £3.95 P & P 50p.

TRANSISTORISED LCR. AC.
BR/8" MEASURING BRIDGE

A new portable
bridge affering
) { axcertant range and
= | agcuracy of low
i;‘ 0 © L | cost Resistance:
e 6 fanges: 0.1
ohm-11.1 megohm i 1% Induct-
ance: 8 ranges: 1 microhsnry 111
henrios t 2% Capecity: B fanges:
10pf-1110 mfd + 2% Turnx Retio:
6 rangas: 121/1000-1 17100 + 1%
Bridge Voltage a1 1.000cps. Opera-
ted from 9-voit battery. 100 micro--
2mp meter indication. Size 7" x

5%2°QUR PRICE £25.00 p&p 30p

EMI LOUDSPEAKERS
Model 350 13 x 8" with /3
single twaater/crossover, P
20— 20,000Hz. 15 watts

RMS. Annlable Sor

15 ohms.
OUR PRICE
£7.50 cach PP 37p
Modcl 450 13 x 8 with 8
twin twaeter/eromover,
55~ 13,000Hz. 8 watls e
RMS_ Availabis 8 or 15 ohma
OUR PRICE £3.62 oxxh P&P 350

ear pieces. 4/16 ohms

20—20,000Hz.

DHO2SSTERED HEADPHONES
Wonderful value
and excellent
parformance
combinad. Adjuste
abls head bal
impedence B ochms.
20- Hz.

OUR PRICE£Z. 25

P3P 30p

f . phono. Hoadphone
for puner o phoge, Hosorhone | QURPRICEERZS _pae 15y
OUR PRICE £12.95 p & P 60p AUDIOTRONIC
e e - R I.DW NDISE CASSET‘I’ES
SPECIAL OFFER' CONVE|
3 08
STERED SYSTEM 8693 ‘éﬁg 32 o
T0 40 SOUND €120 £273 €517 £12.24
FOR UNDER £16. AUOIOTRONIC
8 TRACK CARTRHJEES
TYPE
40M asp £4 o0 £7.50
80M £1.15  £5.40 EID 25
i -2 ilOa\.lpii\ 10 Qz’eilg'erml:ﬂ
Excl iter of GOODWIN 4- [ 0
e S even Sor i, & [“WPT MIXER-PREAMPLIFIER
of AD15 10 wait 8 ohm bookshaif inputs cach with
speakers enables you to add 4D individual gatn
sound tO your existng sv:ct;m oonuloltﬂs:rz].;;;
[+ il ith simpl an 2 3
datait, Norhal ctail vaiue £26.50, | faciies Bartary operatad. Sue: 239
BUR PRICE£15.80 Pa P 5&‘2:3«1\1 &0 ohms:_ Phono. Mag.

V 50k; Phono Cersmic 100mV 1
Output 250wV 100k,

M-w
0UR PRICE £8.97 PaP 20p.

Model A1018
FM TUNER
& transistor high
aun.hly unit—
IF stages and
Souble tunad
discriminator.
For use with mast amplifiers. Covers
88— 3708MHz_Powerad by 9V battery.
DUR PRICE £13.50 PEP 30p

Ste7w0 multiplex ydepter £5 95 extrx,

TE16A TRANSISTORISED
SIGNAL Gemenmun

xo 30 M;
e pensiv
instrument |:u
the handy.man,
Operates on 9V
battery. Wide

lAn

modulstion. .
Size: 149 x 149 x 32mm. Compilete
with instructions and leads.

DUR PRICE £8.97 PEP 30p

SPECIAL PURCHASE
UMITED QUANTITY!
Tannoy 12°DR/R
Bass Speakers

8 chms 30 watt. |

Haawy duty, wdeal
tor Hi-R P.A

Group
OUR PRICE £12.50.

TE1035 Stereo HEAOPHONES

Low eost with sxec-

elient response.

ribber earcups. Adjust-
able hﬁadbar';d 8 ohms.

impedonce, Fregqu
Tasponsa ZAHe - IEAHE.

Comohnn with ::b1=

stereo j

and st
OUR PRICE EZ EIJ

PEP 30p

ELECTRONIE EALCULATORS

SDHBV MDNU/STEREO
HEADPH @

Voluma cumrol
u:ll :h.nmal 4!15 ohms
P&P 30p

mnpr

?:.;:‘:f?.tti e
cuited lead and jack pi
OUR PRICE £4. 97

Wecarrya t'em!ndous.r:;\'genf
both pocket and dexk cslcula-
tors fram az latlc as €5,

Owling 1o the demand it is not
possible to include them in this
advertisemant, 40 $énd for our
latest price list or call into any

"BHOD1 HEABSET and Baom
Microphone

TE-200 RF SIGNAL
GENERATOR
Accurats wide range
Kignal generator ]
covenng 120 kHz-500 :
MHz oo B bands. . ..-
Dirsectly catibrated ;i; _3;
VaiTable R F

ettenuator audic output, Xtal socket
for calibration 220/240V s G-
Brand naw wath instructions.

Size 140mm x 215mm x 170mm.

QLR PRICE £17.50 P&P 60p

P&P E0p
PS200 Regulated POWER
SUPPLY UNIT

Solid mls Vanable
vV DC

e

monlmrvdugeand LR
cunanl.
220,240/ AC

Size: 190 x 136 x
S8mm.
OUR PRICEE19.95  papsop

Moving coit. Ideal
for Ianguag:
COMmuNi-
catloms atc.

Headphone vmpudcnco 16 ohms? Mic-
rophone impedence 200 ochms.

DUR PRICE £5.85

P&P 30

branch.

SINCLAIR SYSTEM 2000
STEREOD AMPLIFIER
AND TUNER

TE22 SINE SQUARE WAVE
AUOID GENERATOR

250V
AC opsration. Suppliod brand now
d, with i 3on manual

AUDIOTRONIE LE-162A
INTEREOM

HANEMEX HARC 3075
CASSETTE RADID

Covers
Madium and
FM wave-
bands Shder
volume and
tone controls.
Battery/Mains =
odperation. Will record
direct from rodio or throughbuilt
incondenser microphone. Com-
plete with batteries, carphope,
and cazseste.

OUR PRICE£24-30  P&Psme

2000 AMPLIFIER

Anmplifler output 8 watis per
channo! RMS. Distortion lass than
0.06%. Silicon transistors. Two
pick-up plus radic and tape inputs,
tape cutput and scratch filver.
Excellent Value, List £3595

OUR PRICE £27.50 epars0p.

2000 FM TUNER

Excollicat 3clectivity ang sensi-
wvihy. Twin dusi-vaeicap funing.
& polo caramic filter. 193 transistor
staren d d giving 40 dB

y made hed in
lwo(oneiuorylbu" thoLE-102Ais
useluiinthe hama. ottice ar shop
andis suitable for uso a8 beby
alarm. Wall or desk mounting
57mm spesker/mic givcs choar 2-
way eommunication with onjoff
and volume control on master
unit. Operated on 9V batt, Approx.
&0It lead:

OURPRICE£3.95 Papraoe

and leads.
OUR PRICE £24.85 rarsop

ARF BBd'AFIFlF SIGNAI.
GENERATO

Al mns-s!omed
compact fully
portable. AF sine-
wave 18Hz to 220
kHz.

wquare
wave 1EHz 10 100k
Hz. Output Square/
Sine wava 10V.

P-P RF 1B0kHz to
200MHz. Outpu:

maxim
2201'240V AC uper:uon.
instructions and leads,

OUR PRICE £37.50
660

Compleate

P&P 50p

TRITON 4318 PORTABLE

8 TRACK CARTRIDGE
PLAYER WITH MW/LW
RADIO e

Will piay 8
track stereo
cartridge
monaurally.
Channal
selector
switch. Covers
medivm and long w-vc.
bands Voluma and tone controls.
Earphone sockat. Bartery/Mains
eperation.

OUR FRICE£11.95

P& »50p

SPECIAL BARGAIN 1!
STEREOSOUND SPEAKERS
Matched pair of
fterea boaokshelf
kgry, Défuxe
182k vEnearsd
finish. Size:
38x 229 l

190mm. B ohms
8 watrs RMS 16
watts peak.
Complate with
Din le:

OUR PRICE £12.95mmir pae 505

separation. Digtortion 0-2% output,
Fantastic Valug. Lis] £33.95

OUR PRICE £27.50 paPeop.

AUDIOTRONIC AHATDT

Stereo Headphone Amplifier
All sificon.

oper-
ates from mag-
nebit, Ceramic

phone guiputs and
wzr:w voluma conwols for esach
ites from 3V battery.
INPUTS SmV IM 100mV._
OUTPUT: 50mV per channel.

OUR PRICE £8.50 . P&P 300
HIGH QUALITY
CONSTRUCTION
KITS

WE ARE
APPOINTED
STOCKISTS AT
ALL BRANCHES

JOSTY }

All kity »ré¢ complete with compre-
hensive sasy to follow instructions and
covered by full guaraniee.

Post and Packing 15p per kit

AF20 Mono amplificr, £5.61
AF25 Mixer. £329
AF30 Mono nra ampli £320
AF35 Emities ampl 232
AF80 0.5W muc. armp £5 86
AF305 Intercam_—..— uvwse €767
AF310 2 Moenc Ampiifier £755
M160 Multi vibrator. £2a18
MI1302 Transsior testefupn. £633
M191 VU Meter. £537
M192 Stereo balance meter—, £593
LF380 Quadraphonic device., £ 5 32
ATS Automatie ightcomml. £3.75
A‘Iso Photo cell switch umt... £6 68
TS50 400W wiac 1ight
d:mm sgeed control. . £518
ATSE 2,200 triac Light
d|mmrrlsp=|:d conal. £86.35

ATEQ 1 channcl light control.. £10 62
ATES 3 channel Light control.. £ 16, =2
GU330 Tremolg unil.... .. 81t
+FG1 Digde detoctor.. .. £3 sv
HF65 FM mransmittef .. .= £321

HF75 FM recerver. A RRETES
HFE310 FM tuner. Pt £1S 32
HF32S Deluxe FM 5 33
HF330 Becoder (HF3'IO/3251 £l0 55
GP310 Stereo pre amplifier

for use with 2 x AF310.... £22 38
GP3I1Z Circurt board. . .E10.02
GP304 Cirtunt board ... . £5 EL]
HE3B0 loefuh! aenial amplifier  £6.02

HF3I95 bioadband serial amp, £210
NT10 Stabilised pcwer supply
TO0MA. OV e
NTIOD Stabrised D suDP'V
NT3I0 Power Supply 240 V AC
or 2x18V D C.arZamps £5.6a
NT305 Voltage comverter...., £564

SINCLAIR ICI2

INTEGRATED

CIRCUIT ‘i-"ﬁ'?
AMPLIFIER )
complatawith “.‘ r.’

printed circuit

mournting board.

OUR PRICE £1.50 _P&PI5p,
SINCLAIR Praject 80 Modutes

FMi TUNER CHASSIS
H :

discriminator.

Ampla output ta feed most amplifiars.
rates on SV battery. Covers 88—

1 Hz, Ready built, rsady 'Dl use.

Fanuastic value for money,

OUR PRICE £8.95 P&P Z0p

Sterew Multiplex Adaptor L3 95 extra

| Za0Poweramp. £595 PLEPIS
260 Power Amp. £745 PLP15
Sterea80 Pre.Amp. £1395 P&P15
Activa Filzer Unit £2.45 PRPUY
FM Tunar £1335 PEFIS
Stereo Decoder §2 3 PRPIG
PZ$Power Supply  £585 PAPINp
PZE Power Supply E885 P&PL2
PZRPower Supply €846 FEPI3p
Tramsfoemedfor PZB  £405 P& P30o

IC20Stereo Amp. kit £795 PEPI5
PZ20 Powrer Supplykie £6.46 P& P 30p

SINELAIR Project 80 Packages

2xZ40 SterecS0/P25 £28.60 » 5 F 5
22240 Stecec30/PZ8 £31 30 s

NT315 Powsr supply ZADV Ac
104 ,5/15v OC. 50 £12.06

Amateur ETev:uonu:s by Josty-Kh,
the professonal book for the amateur
—covers the subject from basic prine
=|pa|a 16 advanced cloctrons techniq

85, Complete wth ctrcuit board for
AE1 0 AE10 hsted below,

DUR PRICE £3.30 ino vaTI

PEP 25p plus VAT,
AE1 100mW gutput slagL.__. £| 55
€132
£205
£126

ibratos. £1.1
AEG Manostable mult-vibratos t |.‘I!
AE7 RC generator ... .
AEB Bass fitter..
AEQ Trebie filter,
AE10 GCIR filter,

Also see previgus page

ALL PRICES
EXCLUDE VAT

2x26Q/51010090, 728 £33.55 ) **
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(SEW) PANEL METERS

SEW PANEL METERS ARE STOCKED AT JUR

3 LISLE ST., 311 EDGWARE RD.. & 152 FLEET

ST.,BRANCHES or order by past.

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.

Qver 200 ranges in stock—other ranges to order. Quantity discounts available. Send for fully illustrated brochure.

about
Hifi

Fe - .
: - 3 ; ; FETT CALL INTO YOUR NEAREST EASKY §
ELEAR FLASTIO MODEL 50520 o i stk e Moura o0 | C\EAR pLASTICHODEL MR 6P | SARA A AP
Sl y ; Size: 86 x 78mm ] FOR NEW 16 PAGE HI-FI PRICE LIST
S 3 EAR PLASTIC MODEL 5D830 SOuA . 95 (7 TS
Poa T 0 B% S AT AT, 1% f3a CENTRAL LONDON
A o e oA T T a3 421 OXFORD ST. 01-493 84|
50.050uA . L3.0% 200ua £420 ILISLE ST, W@l 01437 8204
100-0-100uA £3.70 500uA - £4.15 34 LISLE ST. w2 DI-437 9355
Layoee =3 S T 1IBEDGWARE RO. W2 017235789
gmA - - £3.85 100.8100uA., 220 193 EDGWARE RD, W1 0l-723 6211
50mA £3.65 BmA L4130 | 207 EDGWARE RD. W2 01-723 3271
100mA £385 1oma . £410 £ £3.70] 311 EDGWARE RD. W2 01-2620387
300mA £38s $omal Do 410 = £apg| 346 EDGWARE RO W2
loase D o e | e R a’ 2% Toorersrece
10A OC £3685 300V AC 375 | 1apc ~ £4.30 EE Ean
DC  _ _ £385 VU Meter £330 | BADC  _ £2710 I0A £3. o 152/3 FLEET ST. EC4
loadc - £410 300V 2420 | 12285 © S 2370 10 TOTTENHAM CT. RD.
5v 0C - £410 tor — y - ; - o 3701 27 TOTTENHAM CT. RD.
: 20ADC .. - €380 - T 370
CLEAR PLASTIC MODEL SW100 T ¥ Banc L - g S eE IO IEN A R
Size: 100 x 80mm CLEAR PLASTIC MODDE 30A e £3.05 T < £270] 41/45 TOTTENHAM CF. RD.
e Size: 50 x 50mm 5V DC £3.70 Al - T £370] 357/8 TOTTENHAM CT. RD.
& o a3 sl aR Bk igs
=2, WE 4R B O o
= 3.00 Sov DC 7 T e gas
HATT £3015 150V be £370  500mA AC I * £3.70| 8 SOUTH ST. ROMFORO
1ADC €310 il 705/206 CHURCHILL WEST,
5A DC £2.95 BAKELITE MODEL S80 Enlarged Window | vicroria ciRcus, SOUTHEND
20V DC ggg Size: 80 x 80mm
Bt a2 oo
100mA &5 BuA T £R 3/S7 CAMDEN RD.. TUKBRIDGE WELLS
EOGWISE MODEL PETO o AR 21 50.0.50uA° | £4a5 i i 922324
Size: 90 x 34mm 1ADC £295 1000 i000A-  ad0 .
SADC £2.95 e
?“J.?A" o f—::g 10V DC - £2 86 1A DC - - L4320 LE|CE ERSHlRE
0uA T T rags 2V Be o Sovoc oo ACE, LEHESTER
e A 300vDC . | £295 sovDE D T [a20 8533537478
1008100uA.  £405 IBAC . - L35 304 AL Povies o £ NORTHAMPTONSHIRE
BovicT T 8% CLEAR PLASTIC MODEL MR 36P gera e Bed L — [
- izg: 3
VUMewr- - £430 AT CLEAR PLASTIC MODEL MA 527 NORTHAMPTON (Gening Novesber)
o A 3 izes 60 x m 5= o £ o
MOBEL ED107 EDUCATIONAL METER 100uA £3.05 E0m: 2
Size: 100 x 90 x 150mm including rminsls ‘wg . fggg fg g FORH|
: ¢ } : 30 UN WAY, WOLYERHA
| 50-0-50uA £305 £33s . =
S e T 00.0100uA.  E300 S50 Now Dpen
el trie i nilor peill 5 AL 2280 38
spplications. 3 mirver 10-1mA _ £2 80 £330
scala. The meter move- 2mA .. . .. £280 £330 1046 WHITGIFT CENTRE. CROYDON
ment is exsily accessibie Sma -~ £280 £330 01481 3027
10 denmonstiate nternal 20mA £2.80 £330 27 EDEM ST. KiNGSTOH 01-546 7845
working. T 2212 O == 38740 EDEN ST.. KINGSTON 01546 127
S0uA .. £850 00mA . . £280 S0V = 30 S Meler TmA.. £3.30] 32HILLST. RICHMOND 01-948 1441
10wgmA., 5 17-33 lSDm: = g gg }w & tg_;g 3.80
Al S e 7)o B2 I VIDCIEES SEETt0 300ma £280 a00v e’ g30 WARWICKSHIRE
; £7.80 ‘2o 500mA 12380, 500v 30
Tanat T o S, o, o freo) d " I £2m0 ysovoc £3.40 116 CORPORATION ST., BIRMINGHAM
SA DC ~ £780 gymov pC raso} JADC £280 15¥ AC £3.40 ©021-236 3503
SVDBC [ T 2760 VBV DE T cacef 2ADE L £280 50V AC : st
BVEE o B imaoco Toms| SRS - © 380 Mevacs A ECNEIN E N2 e <eony L BRANCHES OPEN FROM
= 4 D £280 500V aC 2525 § 9 m MON._ 10341
10V DC £280 $ Meta ImA 13700 sk
Pl IC MDOEL MR 85P L £395
ELERRFLATTIC MO BB - SR W e ——
= 5 West End Service Centre
100uA 540 CLEAR PLASTIC MOOEL $D460 £39 Yor Pecsonsl Callors.
200uA Szo: 59 x 46mm P 87 Tottenham Court AR W 1
SDOSOuA zglgg
100.0-100uA - £
S00-0-50Cu A .. £360 | ARCLAYCA
AMAY T e £3 .60 ﬂ.ﬂo_‘ B é:c Ssc RD
101mA - 20 £3.60 *£380 =3 & ACCE
Eoa S g —=
= e y . = Phene your arder
somA I T 360 £360 M
S00mA 1 T £3.60 Cfaro |~ -» B3\ o israt
= .60 £4.10 | callim n
2 - 2 i '
5 T & -
HADE O o B £ QUR CUSTDMER
10V DC & £3 60 P33 | SERVICES CIVISION athead office
iy, £3 60, ] il answerall your enquiries-
156V DG £360 £375 st ring 01-200 1321
- £380 376 -
a
240° Wide Angle T T oo LT p—— > ORT -
1mA METERS Personal vxports

MW1-860 x 60 mm
E6.50 P & P iSp
MW1-8 80 x 80mm

I Audictranic House,
£6:30  pgpi5g L. ]
|

YAMABISHI VARIABLE
VOLTAGE TRANSFORMERS

TO LASKYS CUSTOMER SERVICES DIVISION

ite Hyde, London NW9 £JJ. Tel:01-200 1321

Please send me the follgwing items

HERE

TIcE

g;\o]u;as e lowocozssf.n\l’nnu\: | Fo R 16 Page
2, Qutput 0 L Hi.
et RGO RI I MAIL TOTAL PURCHASE PRICE {inc. PLP and VAT) PRuF:IE
1A £1050 5O 1 enclosg cheque posial ordar mengy ordes LIST
e { ORDER ‘ s ,
a: 25352 £1 08 U wuh 1o poy iy Barclaycardfaccess
104 £33.75 £1.00 | weoticraspoady  ancmvrumbens s e
ey S R | o stticent
& anRae D A
MODEL S2608 PANEL MOUNTING b ordor Ramember ADDRESS
25A £1200 So0p ] wadd 8% VAT
I 10 total value of
ALL PRICES goods ncluding
EXCLUDE VAT | rococomins  somuun

Reqetored s FngiadNe 347927 ar 17 baver Grasvens: Plaos. London S¥410EX
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L X Y e p——

arranged lor gverseas visitors.
Goods specialty pachen,
insured and despatched to alf
parts of the world at nunimum

cast exclusive of VAT
P.ayment by trank transfer.

certified chequ
or money ord:
currency.

NO DEPOSIT TERMS
avaifable on most goeds
tor persenal callers

CHEQUES TD THE VALUE OF E3.
ACLEPTED FROM PERSCNAL SHOPPIRS
WITK BANLERS CART. IN OTNER CASES
ANO FOR AMDUNTS 1N EXCESS OF £
PLEASE ALLOW TIME FOR CLEARANCE
RARKERS ORAFTS ACCEPTED.

Ali prices correct st 10 74 but
subject to change wrthout nones E&0.E

postal erder
nany

Amemos ol
AURUINE GIous of Cltihnmy
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Loy and you can pag-as-Fou-leamn.

ENGINEERS

YOURSELF FOR A

BETTER JOB -~ MORE PAY!

Thiz helptul guide to succesa ahould be
read by evers ambitions enginesr.

“ Hend for this helpful 76 page FEEE book
now. No obligation and nobodr will call
oo you. It enuld he the best thing ¥ou
ever did.

W ERECUT OUT THIS COUPON Il Il HEE M
CHOOSE A BRAND NEW FUTURE HERE!

Tick or stale subject of interest: Post Lo the address Selow.

Do you want prumolion, a better job.
higher pay? “New Opportunities™ showe
you Low to get them through a low-cost
home study courec. There are no hooks to

Electrical General Badio and CITY AND GUILDS I
Englneering ] TV Engineering [}  Electrical

Electrical Installations ST ETS! Technicians bt} I

Wiri o Servicing,

I-‘l.“:-l ulmng = Maiotenance and CITY AND GUILDS

o ¥ Telecommunica-
Dranghtanaznship O epas tions AT i} l

Ele;ﬁij:lmﬁ“ o T';,‘f::;‘;;ogy o Radlo Ameteurs® I

Electroaic s =
Eogineering [C CITY AKD GUILDS ete, ete.

Computer Installations snd
Programming 1 Wiring ]

ALDERMASTON COLLEGE
Dept BEE 95, Reading RG7 4PF

NAME (Biock Capitals Plesse) oy I

ADDRESS,

Other sublecte
Aceredised 3y 0.4,C0.C.

SPASARITE MK I

Electronic Ignition... 4%

Betteron all points %
Because you keep your points!

The SPARKRITE MK.2 is 3 full capacitive discharge electronic systam.
Specifically designed to rewsin the points assambly — with all the
advantages and none of the disadvaniages. No misfire because contact
breaker bounce is sliminatad slectronically by a pulse
supprestion circuit which prevents the ynit firing If the
points bounce oped at high rpm. Contact bewaker bum £
etimingted by reducing the current to abaut 1/50th of
norm, thus avouding arcing. But you can seill revert
to nor mal ignition If nesd be. In seconds. If points
go (very unlikely} you con get replactments
anywhera. All these agdventages.

SFitted in 15 minutes. @ Up to 20% better fusl
consumption. @Instant all weathar starting. @ Cleaner
plugs - they Fast 5 times longer yathout attention.

@ Faster acceleration. @ Faster top speeds.

@ Coil and battery latt longer. @ Efficient fuel
buming with les air pollution.

Thekit comprises
everything needed

Reedy drilled scratch and rust resistant case.
matalywork, cables, coil connec1ors, printed
circuit board, op quality 5 year guaranteed
transformer and components, full
ingtructions 10 make positive Of NEgative
earth syitem, and 6 page instailation
instruction ieaflet.

WE SAY LT I5 THE BEST SYSTEM AT

e )

ANY PRICET Al
PRICES R
DAY Kit only£1093inct. VAT and P &7 1

Ready Buill Uns£13786 inct. VAT and P & P

{Bath 1o 1t sl cars v th coitlfditributor sgnition up 6

8 gylindens]. i,

e can supply UNits lor any petroi-engined wehicly (boat,

atorcycie sic) waih Coil/contact brsaker mnition Qrdar NOW

De:aits on request. Calt in and sqe us for a demonstration. direct from:—

ELECTRONICS DESIGN ASSOCIATES
(Dept. EE.12)82 Bath Street, Walsall WS1 3DE Phone 33652

Transcripter Saturn  With
Vestigal Arm 4 .. £63-95

AMPLIFIERS

Ploase 2dd £1:05 for p & p & Ins

GARRARD SP25 MkIV Amstrad Integra 4000 Mk Il .. £25-T5

Plinth & Cover Amatead 102000 MkII ... . £31-85
Garrard SP25 MKIV deck, Goldring Amstrad BOOOMKIIl .. .. E12°30
G800 Cartridge, Teak finished Plinth] Eagle AAd .. .. .. EA&-10
Cover (Non Hinged) All Leads. Eagle AAS o o9 .. £51-25
GLOBAL'S PRICE £19-80 Metro-Sound ST2OEMxIl .. £26-15
| Carr. & Ins. £1:93 Metro-Sound §Ts0 .. .. £33-25
Metro-Sound STE0 .. .. EAG'T3
TURNTABLES Sansui AUI0t o . P.OA.
Pioase add £1-05 for p. & p. & Ins. Slnclair 2000 .. 5. . £29-35
Garrard SP25 Mk IV Chassls  £12-93 Sinclalr 4000 .. s .. E44-955
Garrard 8858 P/C Cart{Mod) elaton GAZ202 o .. E30-50
Gacrard 865SE Chassls £22:40 Teleton SAQ206B .. . £23-95
Gacrard 40t Chassls .. .. £3-00 Feloton SAQ30TD .. .. R11-2
Garrard Zefto 100SB(CN) .. £32-T¢0 COMBINATION UNITS
Goldring 101 Mx 1t P/C G&00 £23-70 Pleage add £1-10forp &p &lns
Goldring GLI5 P{CG80¢ .. £3§:55 Goodmans Compact 80 {Teak) £131 15
Goldring GL78 P/C G800 .. £44-40 Goodmans Compact 80 .. £189-99
Goldripg GL8S PIC .. 63-50 Goodmans Compact 1-10
Pioneer PL 12D .0. (Teak) .. 2% - .. £191-00

Sansui SR212
Thorans TD125 Mkl
Thorens TDI2SAB M
Thorens TD160 ABC ..
TDIESABC ..

TUNERS

Please add £1-05torp &P & ins.
Amstrad MLX 3000 .. .. £16:25
Eagle AAS o .. £45-93
Eaple TST152 .. 2 .. £33
Metro-Sound FMS 20 Mk 1l ., £33:35
Teleton T300 .. B .. P.O.A.

BIRNMINGHAM

Tivali Shopping Centra,

Tel: U21-706 3949
& High View Parade.
Radbridge Lane Ezsl.

Plenss Kotn Every effort i3
made 1o ensare prices listed act
comect at time ol going 10 press.
el o alteation
etice. {E&OE|

FULL 12 MONTH AFTER SALES SERVICE

We givea FULL I2ZMONTH GUARANTEE
on all products purchased at any branch parts
and labour absolutely FREE

Tal: 01-550 1086

1535 Coventry Road, Yacdlsy

Wosdlard Avenue, 018,

NO HIDDEN PRICES AT GLOBAL
AUDIO - ALL OUR PRICES ARE
SHOWN WITH VAT INCLUDED

eton S5 hura
Sinclair2000 MKII £2 Shure 1ED
£37-45

Sinclair4000 .. oo Shure M3D i iz v
TUNER/AMPLIFIERS Sonctoned TACHD .. e
Pleascadd £1-21 forp&p&Ins

Amstrad 5000 .. 20 .. £56-95 FABULOUS

Goodmans Module 89 .. £12:50

Goodmans Module 30 .. £92:80

Goodmans 1-10 Module .. £108-50

-SPEAKERS
Add £1-82%or p & p &Ins per Pair
Amstrad 1500 .. = .. £25-65

Amstrad 2506 .. e .. £E28:95

Celestion County i <. EA5-

Celestion Ditton13 .- .. E85:

Celestion Ditton25 .. .. £129-95 AMSTRAD 162000. Mkl

Celestion Ditton 44 .. £108-45 STEREOSYSTEM

Celestion Ditton 68 . £198:95 Amstrad 1C2000 Mkll with Increasad
Celestion Hadlelgh .. £33- power 25425 watts amplifier. Com-
Goodmans Dimenslond .. £127-95 plete with a palr of Amstrad Acoustra
Goodmans Havant SL .. £44-50 £500 speakets. Garrard SP25 MkIV
Goodmans Magisters .. EWNT-TS deck. G800 Cart. Plinth/Cover (Non
Goodmans Magnum K2 5L £84-85 Hinged} all leads.

Goodmans Minlster .. .. E36: GLOBALS PRICE £80-75
Goodmans Mezo 35L .. ES4-60 Carr. & Ins. £3-30

SPEAKER KITS

Sleate add £1-82 Carr. and Ins, STEREC HEADPHONES

Please add 42p forp & p Ins.

Wharfedale Linton Xit -20 - - £41-85
Whertadale Linton Mit e o0 £a180 Ko E3RE - 0 Il Fas
Wharfedale Dovedale Kit £47°25 Koss KTM1 Red Davil Tt OTE9-98
Wharfedale Denlon 2 £25-25 Koss K& I >t B )
Wharfeddle Dovedale .. £7790 Koss K&/LC .. £12-25
Wharfedale Glendale. . .. £52:8% Koss KDT27E .. £14-30
CARTRIDGES Koss 747.. . e 15235
Plgase add12pforp&pdlins as .. E19-9%
Goldring G80OH - .. £3-8% Koss HV1jLC - 3 -
Goldring GS0OE 55 .. £E620 Koss PROSILC ot .. E2T-13
Goldring GBO¢ 5 .. k3-40 Koss K7/i1 Black ¥ .. E8-90
Shure ¥15 Type 3 .. .. E2X-40 Sennheiger HDA4 . £10-75
SEJ Type 2 .. .. ET1-90 Sennhelser HD424 . £55-55

H.P. FACILITIES
AYAILABLE FOR
PERSONAL CALLERS ONLY
MAIL ORDERS E

10:178 PENTONYIELE
ROAD, LONDON. M1
Oyder with conlidencs.
Send Poste] Ordac,
Chegwe, Monsy Order.
Bank Draft, Girs o
Cosh by Reg. Muil.

12 London Road. Nonh End
Tal: 0705 66321
46 Market Place.
Tel: 0734 595331
105 St Albans Rd. Tel: 33832

328 Edgware Road, W2.
Tol: D1-262 3347

174 Pentanville Road, N1,
Tel: 01-278 1768

120 Notting Hill Guie. W1l
Tel: 01228 1427

50 Stamlard Hill, N16.
Tel: 01-806 4699

All Cheg
Money Drders, Postal Orders,
Bank Deaft. ot Giro to be
made payaile tg

TOMEAD LT0

PERSONAL CALLERS YERY WELCOME!

COMPARE DUR PRCES WITH ANY | THE B0DK!

OFENM MONDAY TO SATURDAT 110 sm — §3m
VATE RIENT FRIDAY OPEN UNNIL 7 pon
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APPOINTED STOCKISTS FOR SIEMENS

top quality electronic

Prosort

components for price-

QUALITY PRODUCTS

minded buyers

112 p. CATALOGUE * FREE POSTAGE (U.K.) - ATTRACTIVE DISGOUNTS

_SPECS. GUARANTEED !

A 1006 OF THE BEST 1 - =
From our transistor stock RESISTORS ELECTROLYTlC CAPACITORS
2ZN1307 4lp | BC149C 14, Axial Lead
ZN2646 SMp BC1588 15: Code Watts Ohms Ttod 191g 93 100 up af 6.3V 10V 18V 25V 40V 63V 100V
2:3053 lgp Bgllﬂ 15p {see fiote helow) 0-47 —_ - = = = E itp 2:’
2N305: §0p | BCi67B 13p ? o -4 09 1-0 = e e 0 = D
2N3055 Top | BC1638 Tl B R LR S N AR AL RIS = = SS iy = T
2N3702 fip | BCissB 200G, = 172 ST OMERIC S BRI SO ot £7 — = — 4p — 8 9
gng;g‘a }gp Eg;;lgs gp [+ 314 4-7-10M  1-5 1-2 057 nett ;2 T e e 3: :g :s; 1::
B P ! s : . —— L
IN3T05 1op BC182L 26p C 1 4-7-10M 3-2 2:5 1-92 nett Tl Ty = 9  p o gp 10p 13p
2N3734 itp BCi84L 28p MO 142 10-1M 4 33 2-3 nett 100 9 B8p s 3Ip 9p f0p 12p 19p
2N3s19 28p | AC22l 120 | ww 1 022390 i 10 t 220 gp tp 9p 10p 10p 11p 17n 28p
2N4062 11p BC2t4L 14p 4 470 gp 1gp 1op 1ip $3p 17p 24p 45p
2N4443 93p BC257A 14p | “WW 3 1-10K 9 2 & 1,000 11p 13p 13p 17p 20p 25p 41p —
2N5052 42p BC25%8 1p | sww 7 1-10K 1 %o [ 200 15p 48p 23p 28p 3IIp Mp — —
2NS163 20p BCY58 p |, 1202, add 40 4,700 2p 30p Ip Mp 583p — — —
ZNE45S ET1s 80130 %0p Values under . & % 10,000 42 d6p — — — — — —
40361 a0 | BDIS 480 | codes:
20602 ::p gg}gsz 5.1’9 C = carbon flim, high stabllity, low noise. HIN!TRON DIGITAL INDICATORS
40655 % A8 3Tp | MO ~ metal oxide. Electrosil TRS ultra low nolze. 3015F Seven t fila ble with standard
40659 £1-10 BDY20 “g WW = wire wound, Plessaey. Iogi;c crlnlo)clll..m.»s. 0-9 and decumal point: Smm :haracti:r's in
ACI128 17p BF194 5P § Values: All Et2 except C §W, C iW and MO W jlafiea
Sultable BCD decoder driver T44T £1-15
Al g: BERg up 12”1: 12, 15, 18, 2, 27, 33, 39, 47, 56, 68, e hat e e e aeh kg
AC153K 3ip FX2! p 5 4 36, 43, 51, 62, 15, N LEDS (Light Emitting Dlades) 25p
ACle i | BEXH 7p E"’;nj“mi’,f T LS sttt : Photo Cells, each 4op
(2] 1 23p
ACIBTK Mp | BRY3® 45p | Tolerances: ANTEX Scldering lrons
AC18BK 29p Y164 Sip | 5% except WW 10% + 0-050 below10Q and 3W MO 2% | cpog £2.45°  Sparabits I2p
ADI £1-92 3 C10681 420 | Prices are in pence each for quantitics of the( CCN240 £2-78  Spare bits 100
et £111 | C108D1 62p | game ohmlc value and power rating. NOT mixed
AD140 &5p C1406 T80 | yajyas. (Ignore fractions of one penny on total value of DESOLDER BRAID
ﬁg}g ::g mjﬁ} g gg resistor order). Prices for 100 up in units of 100 only & {t strip Tap
e L e 20p WAVECHANGE SWITCHES
il L4 2 g le § way
B1§06 36p | MJES21 #p POTENTIOMETERS CAPACITORS Ia:gll::w:aylgoplggwa\; em:lpr
gglgg Itp JE2S £1-12 ROTARY, CARBON TRACK. DA’LYU E‘II.ECLROLYTIC in cans, | TAG STRI‘
1 24p MJE30SS (-] n plastic gleev
BB10S Mp | OAst S Louble wipers for good contacl 2nd | sooomFiosy Z8p  Z200100 £1-58 NUTS, SCREWS etc.
BB103 18p SD4 ip 5000/400 £2-51 1000/5C 41p in lots of 100 eath
BCI07A 15 TIPHA 70p .20 SiNGLE llnear 100 ohms 1o 47 S000/25Y 62p 2000/50 Sip ABA NUTS 23p: 6BA NUTS 280
BC1078 15p PI2A 80p megohms. each f4p 50 £1-12 ~ 4B Screws 28p: " 6BA Screws 24p
BC108B 14p TIPH1A 30p  P.20 SINGLE tog. 4-7 Kohms to 2:2 POLYESTER TVPE c_zsa. Radial E’h:eaded olllars 6BA, " hexagonal
BC108C f4p TIP4ZA £4-00 magohms, each 14p leads for P.C.B. mounting. Working q
BC1038 1ip w02 30p JP.20 DUA! -y 7 voltage 250V d.c. Pidin spacers §7 round £1-12
BC105C 18p | ZTx300 14p = L GANG lin. 4:7 Kohms | 5-01, 0-0t5, o 022, 0-033, 0-047, 0. ap Other stzes available
BC147A 12p | ZTX304 R 012 Admegohms, each 4¢p | 0068, 0-1 ca. ENAMEL COPPER
BCi147B 13p ZTX560 14p JP.20 DUAL GANG log, 4:7 Kohma 022 5p; 0- 33 Tp; O- !7 &p; 0-68 ‘HD. z {
BC148B 12p | ZTX504 45p to 2-2 megohms, each 48p 1 01‘:9 1-521p:2-2 24p WIRE in 2 agnzfe reels
1005 MORE IN CATALOGUE T JP.20 DUAL GANG Log{antilog 10K, SILVERED MICA. Working voltage | 16, 18, 20, 22 5 p
BAXANDALL SPEAKER KIT = 22K, 47K, 1 megohm only, each 48p 6?&55 in pFa—2-2 o 820 in 32 stages 2‘ 25 28 30 SWG 4ip . 40 Sp
4P.20 DUAL GANG antliop 10K only ea. 6p D'N CONNECTORS
As deslgned by P. J. Baxandall and [t A - 2900 s
described originally In "'Witeless Wordd." 54 DP mai iteh = 13%' ;;gn .ﬂel'm:%'ﬁp- 1&;86 2270035 Socket Plug
Simple to assemble, fantaslically good s stchianany oftaD oy ol I asr0 1 0,000 256 1 g Scyllondsceakr R VIR 0
rasults and a greater maney saver. Carries Decad $10, 22 . TANTALUM B dio 180 $2p 15p
10 wat:;lRM?6 15 Ohm’.imp:ldanu' Size ?ﬁauensg?rs :.W‘a:d enlyauailacls o ; 5?122 0-47, 1 ° mFlSSV 1e53f2$¥ si:ﬁ ::d:g 240 up ::n
1Bin x 12inx 0 in. C te kit, Includl Crelet: : way audlo -]
y ] Carbon Fresets, Tyce PR, | 2:2/16V, 2-2/38V, 4- A -3V v/
chk-!ln cablnet, £44-90, horizontal or vertical iya'each. Y e by ‘eoal,ux::, EV CATALOGUE T
Thesize and welght of thls product obliges 4-7/35V, 10/18V, 22/6-3V ea. 18 2nd printing—Grean =nd yellow
us to charge 70p part cosl of carr. in UK. SLIDER IBOIL;JV ulmv 27/6-3V, 100/3V. 5 “_f:overd g
Equaliser Assembly, £2-30, 5 4 N 8 15/25V 24 20 112 pagss, ousands o ams:
Tt ol Telfe Lin¢ar or log mono 4-7K to1 meg. in | ooLYCARBONATE P | iNusténtions; dlagrams; much vagiui

Loudspeaker Unlt S9RMI09, £2-45.

Cabinet Kit (to Baxandall design), £i8-45.

all popular values each 30p
STEREO, matched tracks, lin. or log

Type B42540 Working Voltage—250Y
Vealues I mF:

Ci choke for additional wocler to In all popular values from 4-7K to 0-0047; £-0068; 0-0082; 0-01; 0-012;

aSNECELSD. s o0 | 00io. 0oz 0-0z: 003 000y
i N8 i

DISCOUNTS Syl DR 0058 0. 063; 0-082; -1 ea. 4D

Avallable on all Items

each 10p

0-047;
CERAMIC PLAT

technical Information. The
printing has been updated as mu:h
as posaible on prices. it costs only
25p post free including refund voucher
for 25p for spending when orderlng
gaods ilst value £5 or more.

except those shown Control  knobs, bikfwhifredjyelfain{ | Working voitage sov d.c. QUALITY
with. NETT PRICES blue/dk. greyilt. grey, each Tp In 26 vafues fram 22pf to 6800DF, ea. 2p GUARANTEE
$0% on orders from £35 All goods are sold on the

to £14-5%. 15% on
ardess £15 and over.

FREE
POSTAGE

in U.K. for pre-paid
mall orders. For mail
orders for £2 tist value
and under there is an
additional handling
charge ol 10p -Overseas
orders - carrfage char-
ged at cost.
Giro A/C No.
38/671/4002

ELECTROVALUE LTD

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 CHB
Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 dajly: Sat. 9-1 p.m.
NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 1NA
§ Telephone (861) 432 4945 Shop hours 8-1 p.m. 2-5,30 daily: Sat. 8% p.m.

U.S5.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O.
Box 27, Swarthmore PA 19081,

Dept.

All nostal communications, mail orders
etc. to Head Office at Egham address,
EE.t2. S.A.E. with enquiries re-
quiring answers.

understanding that lhsycon-
form to  manufacturers’
specifications and satisfac-
tion Is guaranteed as such—
no rejects, 'seconds’ oF Sub-
standerd merchandise s
offered for sale.
Prices quoled do nol rntlude
V.A.T. for which 8% must
added fo lolal neil vaiue o{
order. Every efforl is made 1o
ensure the correciness of
information and prices a
time of going to prass. Prices
sub;ed to alteralion without
notlce. 1

I
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EX COMPUTER BOARDS

Pu:ked with diodes,

irlors _COMPONENT VALUE lI -50.
1!!!0111.-\'55» + p & p 20p

OXE as sbove PLUB Power Tran-
sistors ONLY 55p each + p & p 15p
PAXOLINE BOARDS 7% X% 97 approx.
4 for 80p + p & P 20p.

FIBRE-GLASS PRINTED
CIRCUIT EOARDS
164 x 4" approx. 2 for Sp

DECON-DALO 33PC Marker
Etch resistant printed clrcuit marker pen
99p e2ch

De Luxe Groov-Kleen
Model 42 £1-95

Chrome Finish
Model 60 £1-50

Rel. B Stytus & Turntable Cleaning Kit 34p
Ref. 36A. RecordiBtylus Cleaniog Klt 33p
Bef. 43. Record Care Kit £2:42 N
Ref, 31. Casseite Head Cleaner 58p

Ref. 32. Tapc editing Kit £1-88

Model 9. Wire Stripper/Cutter 83p

BIB HI-FI ACCESSORIES

Ret, 46. 8pirit level 821

Ret. P. Hi-Fi Cleaner 81p

“Ref. 524. Btylus Balance £1-37

Raf. J. Tape Head Cleaning Kt 62p

Ret. 66. Hi-Fi Sterec Hints & Tips 42p
Ref 5. Auto changer groove cleaner £1-08

VEROBOARDS
Packs contalning approx., 50sq. ins. various
sizes, all -1 matric 55p

REPANCO CHOKES & COILS
RF Chokes
CHI. 2-5mHK 29p CH2. 5-0mH 30p
CH3. 7.5 3lp CHA. 10mH 33p

CHS. 1-6mE 28p

COIES
DRX] Crrstal set 21lp DRE?2 Dual range 45

COIL FORMERS & CORES
NORMAN #” Cores & Formers 8p
#” Cores & Formers 10p

SWITCHES
DPIDT Toggle 36p SP(BT Toggle 30p

FUSES

13" and 20mm. 100mA, 200mA, a50mA,
500mA, 1A, 1-54, 2A

QUICK-BLOW 5p ea.

EARPHONES

Cryatal 2-Smm plug 42D
Cryetal $8mm plug 42p
8 ohms 2-5mm plug 22p
8 ohms 3-5mm plog 22p

DYNAMIC MICROPHONES
B1923. 200 chms plus onjofl switch and
2-fmm snd 3-5mm plugs 21:85

3-WAY STEREO HEAD-
PHONE JUNCTION BOX
Hip2 £1-87

2.WAY CROSSOVER
NETWORK
K 4007. 80 ohms Imp. Insertion loss 3B £1-21

CAR STEREO SPEAKERS
(Anglcd) £3-85 per palr.

Bi-PAK

CATALOGUE AND LISTS
Send S.A.E. and $0p.

INSTRUMENT CASES

{Black Vinyl coversd)

No. Leagth Width Helght Price
BY1 & X Sith ok 2* 5110
BY2 11* x 6~ x 37 £1-45
ALUMINIUM BOXES
BAL B}” x QI X 1 48p
BA2 47 x 4 X 1§ 42p
BAS 47 b3 2371 S 147 . 42p
RAd 53Y X & x " S0p
BIBTEY 7N B o p~iiix ) s 48p
BAG 3* X ol X 1% $p
BAT 77 x (3 3 %" T0p
BAB 8" x 87 * e Pp
A9 67 4" = 2~ 58p

Ptrmponmhbox

ANTEX SOLDERING IRONS
X25. 25 watt £2-05

CCN 240. 15 watt £2:48

Model G. 18 walt £2.28

SE2. Soldering Kit 2325

STANDS: 8T3, Suitable for all models £1
SOLDER: 18SWG Multicore 7oz £1-461
003WG 7oz 4161, 183WQG 221t Slp
20SWG Tube 83p

ANTEX BITS and ELEMENTS
Bita Ne.

302 For model CN240 3/32"
104 For modal CN240 3/18"
1100 For model CCN240 8/327
1101 For model CCN240 3/8°
1102 For model CCN240 1~
1020 For model G240 3/32”
1021 For model G240 1/6%
1622 For model G240 /16"
50 For model X25 3{327
51 For modsl X25 1/6%

52 For model X25 3/16%

ELEMENTS
BCN 240 £1-30
EG 240 £1-07

42p

§EBEEEEEE

48p

BOCN 240 £1-32
EX 25 2118

ANTEX HEAT SINKS 10p

V.A.T. lncluded in all pricos. Please
add 10p P. & (U.K. only). Overtsas
ordem—ulease add extra tor postage.

NEW COMPONENT PAK
BARGAINS
Pack

Fo. Qty.

C1

Description Price
200 Resistors mived values APProx.
eount by welght 0-55
150 Capacitors mixzod walDes -pmx

cozat by weight
60 Preclsion Realstors

c2

c3 1%,

mixed values 0-5‘.5
C4 75 ith W Resistors mixed preferred

values 055
c3 5 Pleces assorted Perrits Bods 56
e 2 Tunlng Gangs, MW/LW VEF 0-56
7 1 Fack Wir¢ 50 metrea sasorted

colours 0-55
€ 8 10 Reccd Switches 0-B8
€9 3 3Micro Bwitches 0-B5
C10 15 Assorted Pots & Pre-Seta 0-55
€11 § Jack Bockets 3 x $:3m2 x

Standard Switch Type 0-56
C12 30 Paper Condensers preferred

types mixed walues 0-55
€13 20 Electrolytics Trans. types 055
Cl4 1 Pack assoried Hardware—

Nnots/Bolts, Grommets etc. 065
Cls 5 Maina Slide Switches L2713
C18 20 Assorted Tag strips & Panels 0-55
€17 I¢ Assorted Control Enoba 055
CI8 4 Rotary Wave Change Switehes 0-55
€19 2 Relays 6—24V Operating 9-85
2 1 pock sheéet of Copper Laminate

-lqn.s DE 13

VISIT OUR COMPONENT SHOP
18 BALDOCK ST., WARE, Herts. (A10)

Open Mon, -Saf. 9-5.230 p.m. Tel. /1583

PLUGS AND SOCKETS

PLUGE

P8 1 D.LN. 2 Pin (Hpeaker) o1l
P8 2 D.IN.3Pin L133]
P8 3 D.LN.4Fin 015
P8 4 D.I.N.5 Pkl 180° 18
P8 5 D.N.5Pin240% » 018
P3 8 D.IN.6Pn 017
P8 7 B.LN.7Pin 018
P8 8 Jack 2-5mm Screened 018
P8 9 Jack 3-5mm Plastic 012
P8 10 Jack 3-5mm Bereened 018
PBI1 Jack i” Plastle 015
P3 12 Jack 3" Boresmed 022
PB 13 Jack Stereo fcrecned 038
PS8 14 Fhono 010
PA15 Csar Aerial 0-22
PE16 Co-Axbl 018
TNLINE SOCEETB

P8 21 D.IN. 2 Pin (Speaker) 014
P822 DIN.3Pin 0-20
P323 D.LN. ! Pin 180° 0-20
PS 24 D.LK. 5 Pin 240° 420
P3 05 Jack 2-0mm Plastic 018
FS 26 Jack 3-0zum Plastle 018
P8 27 Jack §” Plastic 030
PR 28 Jack §” Boreened 0-35
P8 23 Jack Btereo Flastic 030
P8 30 Jack Btereo Screcned 0-38
P8 31 Pbono Bereened 018
P38 32 Car Acrial 0-22
P3 33 Co-Axial 0-22
SOCKETS

T8 35 D.I.N. 2 Pin {8pcaker) 0-08
PS8 36 D.I.N. S Pin 011
PS5 97 D.LN. 3 Pin 180° 011
P8 38 D.T.N. 5 Pin 240° on
P8 39 Jack 2-5mm Switched 012
P8 40 Jack 3-Bmm Switched ¢12
PS 41 Jack 17 Bwitched 020
P8 42 Jack Btereo Switched 9-30
PS 43 Phono Single g08
P8 44 Phono Double 010
PS 46 Co-Axial Surface 010
P8 47 Co-Axial Flush 0-20

—
LEADS
1S 1 @peaker lead 2 pin D.LN. plug
to open enda ~pprox. 3 melmo'zo

long {coded)
CABLES
CP 1 Bingle Lapped Screen o-07
CP 2 Twin Common Bereen g1l
CP 3 Stereo Berecned (57
CP 4 Four Cor¢ Common Bereen o238
CP 5 Four Core Individually Bcreened 0-30
CP 6 Wicrophone Fully Braided Cable ¢-10
CP 7 Three Core Mains Cable 0-09
CP 8 Twin Oval Malns Cable a07
CP 9 Speaker Cadle 005
CP 10 Low Loss Co-Axial 018
CARBON
POTENTIOMETERS
Log and Lin
4-7Ké ‘ios, 22K, 41K, 100K, 220K, 470K,
VC1 Bingle less Bwitch 015
¥C2 Single D.F. 8wilch 028
VC3 Tandem Lesa 8witch 0-48
VC4 1K Lin Less Switch o015
YC5 100K Log anti-Log 0-48

HORIZONTAL CARBON"
PRESETS
0-1 watt 0-08 each

160, 220, 470, 1K, 22K, 47K, 10K, 22K,
4K7, 100K. 270K, 470K, 1Y, 2 47M

IT’S NEW
IT'S POWERFUL

5 & 15w RM.S.) AND—
IT LOOKS GOOD!

THE

LEGIONAIR

STEREO
AMPLIFIER

ORDER NOW—
ONLY £39.95p & p 50p.
Or write for full details

WORLD SCOOP

JUMBO
SEMICONDUCTOR PACK

']r)l;;la:i:'ﬂ" — Germ. gd Bilicon Bectu_lm -
Teners ALL SEW AND 6opED-C " "
APPROX 100 PIECES

Oftering the amateny » antastic bargain P;k
and ya saving —ldentificatl

Only £2 p. & p. 20p

RECORD STORAGE/
CARRY CASES

7" EP. 18}" x 7" x &, (50 recorda) £2:10
12¥ LP. 1337 x 7§~ x 123", (30 records) £2:95

CASSETTE CASES
Flolda 12 107 x 33" x §". Tock & Haudle,
21-3

SPECIAL PURCHASE

255085, 8ilicon Power Transistors NPN.
Funom manniactarers ont-of-gpec devices

from opén and shott defecte—every one
n.ble' 115w, T0S. Metal Casc.

OUR SPECTAL PRICE & for 41

LOW COST CAPACITORS
-010F 400%v. . exch
I?p sach

S500CF 50v. Elect.
REPANCO TRANSFORMERS

240v. Primary. Becondary vaitages available
from selecte] tappings 4v, 7v. 8v, 10v, lév,
15v, I7%, 18+, 21¢, 25v, 5lv, 33v, 40, 6O
and 25v-0-25v.

Type Amps. Pncu rPEE
MT50/} i
MT50/1 m 12 35p
MT30/2 2 53-30 40p
CARTRIDGES
ACOS
GPO1-28C 200V at 1-2cemfsec £1-35
GFP93-1 250mYV at lem/faec £1-85
g;!&ﬂ-l 100mY at lomfsce 122-80
J-2005 Crystal/Hi Output Z1-05
J-2010C Compatible £1-20
J- "OMS Slen:ollh OGE‘pm £1-75
J»2105 Ceramic{Med Ontput 2195
J-2203 Magnetic SmVidem/sec,

Includicg styius £4-85

J-20038 Replacement stylus for above £3-00
AT-33 Audio-technica magnetic

cartridge 4V /Sem/sec £3-30

CARBON FILM RESISTORS

The E ©f Carbon Film Realstors,
1/8th watt arvailable in PAKS of 50 pieces.
into the following grompa:—

B1L 50 Mixed 100 chma-8320 ohms 50p
R2 50 Mixed 1K ohms-8-2K obme 500
B3 50 Mixed 10K cohms-82K chms  50p

Ré 50 Mivred 200K ohms-1 Meg. ohms 50p

THESE ARE UNBEATABLE PRICES—
JUBT 1p EACH mcn VAT

BI-PAK SUPERIORQUALITY
LOW - NOISE CASSETTES

Ch0, 36p Co0. dip T120. 80p
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AL10/AL20/AL30 AUDIO
AMPLIFIER MODULES

The AL10, AL20 and AL30 unia arc
simjiar in thelr appcarance and in thair
geacral  gpecification.  However, carcful
selection of the plastic power devices has
ted In a range of output powers from
3 to 10 watls R.M.S.
The versatility of their deslgn makes them
tdanl for nac in record players. tape recorders,
stereo amplifiers and cassette and cartridge
tape playcrs in the ¢ar and at bome.

BI-PAK QUALITY COMES TO AUDIO!

NOW WE GIVE YOU
50w PEAK (25w R.M.S.)
PLUS THERMAL PROTEGTION!
The NEW AL60 Hi-Fi 5
Audio Amplifier FOR ONLY
£3.95

@ Max Heat Sink temp. 90°c. @ Thermal Feedback
@ Frequency Response 20Hz to @ Latest Design Improvements
100KHz @ Load—3, 4, 8 or 16 ohms
@ Signal to noise ratio 30dB
@ (l)svernll size 63mm X 105mm X
mm

@ Distortion better than 0-1% at
0-1XHz

@ Supply voltage 15-50 volts

Especially designed to a strict spécification. Qaly the finest components
have been used and the latest solid state circuitry incorporated in this
powerful little amplifier which should satisfy the most critical A.F

l;ulmem Cooditions Parformance
HARMONIC DISTORTION Po — 3 WATTB f—1KHz 025%
LOAD IMPEDANCE = 8-160
INPUT INFEDANCE 1~1KHz wokg
FREQUENCY RESFONSE & 3B Fo—2 WATTS 50 Hz—25K Hz w
“ENSITIVITY for RATED O/P Vo—25V. RI_8Q {1KWz | 75mV.BMB ki
DIMENSIONS = 3 % o x 1°

= -
The ahovs table relates to the AL10, AL20 and AL30
modules. The following table outlines the differencea
jo thelr working conditions.

= R
Parameter AL10 AL20 AL30
Maximum Bupply Voltage o5 30 30
Power output for 2% T.H.D. 3 watts -1 watis 10 watts
(RL = 8011 ~ 1 EH3} EMS Min. RMS Min. BMS Min,
= T
AUDIO AMPL!FIER PRE-AMPLIFIERS

MODULES

AL 10. 3 watts RMS
AL 20. 5 watta RMB
AL 30. 10 watts EMS

PA 12, (Uee with AL10 & AL20) 24-35
PA 100. (Usewlth AL30 & ALG0) £1318

ase
g

TRANSFORMERS

T481 (Use with ALIO) 21-38 P & P 16p
T538 (Ose with AL20, AL30)

2153 P & P 15p
BMT50 (Gee with ALSD) £2-16 P & P 25p

POWER SUPPLIES

£8 12, (Usc with ALL0, AL20, AL30) 88,

APM 80. (Use with ALE0) 2325

FRONT PANELS 8P 12 wlih Knobs
0

PA 12. PRE-AMPLIFIER SPECIFICATION
The Pa 12 p haa been d d to match into | Frequency reaponse -
moat budget atereo systems. It Is compatible with the 20Hz - 50KHz ( —3dB)
AL 10, AL 20 and AL 30 audio powet amplifiers and It Basa control—
=+ 1B at 60Hz
¢an be supplied from: thelr associated power wupplies. | mreble control—
There are two stereo Inputs, one has beéen designed for use 4 14dB at I4EHz
with *Ceramie cartridges while the auxiliary input will | *Input 1. Imp;d&.nce i
euit most {Magnetle cartridges. Full detafls are given in ef. O
the specification table. The four contruls are, from Ieft t¢ {Iapot %‘émgfomv
right: Volume and onjoff awitch, balance. bass ang treble. N3 30 K olms
Blze 152mm X 84mm X 3Emm. Bensitivity 4mV

Lock for our

SEMICONDUCTOR ADVERTISEMENTS in
Practical Wireless Wireless World Radio Constructor

ALL PRICES INCLUDE V.A.T.

The STEREO 20

The *Sterco 20" amplifier is mounted, resdy wired and tested 0
on & one-piece chasels measuring 20 em x Hem x 5-5em. S
‘This coinpact unit comes complete with onjoff switch
volume control. balance, baas and treble controle.
Transformer, Power mpply and Power amps.
Attractively printed front panel and match-
ing control knoba. The *Stereo 20° has boen
designed to fit into most tarntable plnthe

§ i ring with the ism or
al ely, intoc » cabinet.
Output power 20w peak. Imput 1 {Cer.)
300mY loto 1M. . rea. 25Hz-25kHz
Input 2 (Anx.) 4mV inte 30K. Harmonic

diatortion- Bams control L1123B at
601 typically 0-25% at 1 watt, £1 4'45
Treble con. +14dR st 14kHz.

TC20 TEAK VENEERED CABINET

For Stereo 20 (front board undrilled) size 103" x 847 x 37, £3-93. plus 30p postage

SHP80 STEREO HEADPHONES
416 ohms impedance. F 20 to 20,0005 Btereo/mono switch and volume
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STABILISED POWER
MODULE SPM80

SPM80ig espacially designed to power 2 of the AL60
Amplifiers, up to 15 watt (r.on.s.) per chagnel ghmul-
taneously. This module dies the latest D
and circdit techuiques incorporating complete short
circuit p With the addition of the Mains Trans-
former BMTS0, the unit will provide outputs of up to 1-6
amps at 36 volts. Bize: 63mm x 105mm x 30mm.
These unlts ennble you to build Audlo Srstema of the highest
quality at a hitherto unobtalnsble pricc. Aleo {deal for many
other applications jncluding:-—Disco Bystems, Fublic Address
Intercom Units, ete. Handbook availsble 10p PRICE £3+25

TRANSFORMER BMT80 £2-15 p. & p. 28p
STEREO PRE-AMPLIFIER TYPE PA100

Built to » specification and NOT a price, and yet still the greateet value on the market,
the PA100 stereo pre-ampllfier has been conceived from the latest circuit techniques.
Designed for use with the ALS0 poweramplifiersystem, this quality made unitincorporates
no less than eight silicon planar transistors, two of these are specially selected low nolse
NPN devices for use fn the input stagea.
‘Three awitched stereo inputs, and mmble and scratch fillers are featurcs of the PA100,
which also has a STEREO/MONO awitch, volume, balance and continuously variable
‘basa and treble controls.
SPECIFICATIOX
Frequenoy Response
" Hatmonic Distortion
Inputs: 1. Tape Head

20Hz — 20KH: % 1dB
Detter than 0-1% .
3-25 mV into EOK ()
Z. Radio, Tuner 75 mV Inta GOK [0
3. Magoetic P.U. 3mV into 50K {2
All {nput voltages are for an output of 250mV- Tape and P.U. inputs
equalised to RTAA curve within & 14dB. from 20Hz to 20K Hz.
Eass Control 4+ 16bB at 20Hx
‘Freble Control + 15dB at 20 KHz
Fiiters: Rumble (High Pass) 100Hx
Berateh (Low Pass) BEHI
8)gnal/Noise Ratio bef
+ 284B

Input overload o

Bupply + 55 volts at 20mA

e Dimernsions 2927mm X §2mm X 3Smm

i ONLY £13-15
SPECIAL COMPLETE KIT COMPRISING 2 ALSG's, 1
SPM80, 1 BMTB0 & 1 PA100 ONLY £25.30 FREE p. & p.

MK 60 AUDIO KIT
Comprising: 2 X AL60, 1 x SPMB0, 1 x BTM30, 1 x PA 100, 1 front panel, 1 kit of parta to
include on-Gff Ewitch, neon indleator, atereo headphone socketa plus tustruction booklets.
Complets Prics: £28-76 Dlus 30p postage

TEAK 60 AUDIO KIT

Comprisiig: Teak venecred cabinet size 1637 x11}” x 33”. other parte include alumininm
chassis, heatsink and front panel bracket, plus back pane] sad appropriate eockets ete.
Eit price: 20.85 plus 30p postage

Giro No. 388-7006
Please send all orders direct lo warzhouse and despatch depariment

-PAK

P.0.BOX 6, WARE - HERTS

Postage and packing add 11p. Overseas add extra for airmazii.
Minimum order 55p. Cash wilh order please.
Guaranteed Satisfaction or Money Back




Now-two fascinating ways to enjoy saving money!

NEW! Sinclair Scientific kit

Britain’s' mpst original calculator
now in kit form

The Sinclair Scientific is an altogether
remarkable calculator.

It offers logs, trig, and true scientific
notation overa 200-decaderange —
features normally found only on
calculators costing around £100 or
more,

Yet even-ready-buiit, the Sinclair
Scientific costs a mere £32.35
(including VAT).

And as a kit it costs under £201

\
Forget slide rules and four-figure
tables!
With the functions available on the
Scientific keyboard, you can handie
directly

sin and arcsin,

cosand arccos,

tanand arctan,

automatic squaring and doubling,

logio, antilogio, giving quick
access to xY (including square
and other roots},

plus, of course, addition,subtractions

multiplication,division,

and any calculations based onthem.

Infact, virtually all complex scientific
or mathematical calculations can be
handled with ease.

So is the Scientific difficult to
assemble?

No. Powerful though itis, the Sinclair
Scientific is a model of tidy engineering.

All parts are supplied — all you need
provide is a soldering iron and a pair g
&
of cutters, Complete step-by-step. §
instructions are provided, and our
Service Department will back
you throughout if you've any
queries or problems.

Of course, we'll happily
supply the Scientific or th
Cambridge already built,
if you prefer—they're
still exceptional value.
Use the order form,

666

£19.95

(INC.VAT)

{illustrated)

1. Call

2.LSlchip

3. Interface chips

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

5. Printed circuit board

6. Keyboard panel

7. Electronic components pack
(diodes, resistars, capaciors, etc}x

8. Battery assembly and on/off switch%:

9. Soft carrying watlet

10. Comprehensive instructions for use

Components for Scientific Kit e ‘

Assembly timeis about 3 hours.

Features of the Sinclair Scientific

@ 12functionson
simple keyboard
Basic logs and trig
functions (and their
inverses). all froma key-
board as simple asa
normal anthmetic cal-
culator’'s. "Upperand
lower case’ operation
means basic arithmetic
keys each have two extra
functions.

@ Scientific notation
Display shows 5-digit
mantissa, 2-digit expo-
nent, both signable.

3 - . Tlrad
SinClair
Sci :

@200-decade range
Te 10%910104%

@ Reverse Polish
logic Post-fixed
operators allow chain
calculations of unlimited”
length — eliminate need
fot an = button.

@ 25-hour battery life
4 AAA manganese alka-
line batteries (e.g.
MN2400) give 25
hours continuous
use. Complete
independence
from external
power.

@ Genuinely
pocketable
41/3"x2"x11/167,
Weight 4 oz. Attractively
styled in grey, blue and
white.
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Atits new low price. the
original Sinclair Cambridge
kit remains unbeatable value.

Inless than a year, the
Cambridge has become
Britain’s most popular pocket
calculator.

It's not surprising. Check the
features below — then ask
yourself what other pocket
calculator offerssucha
powerful package atsucha
reasonable price.

Now only

Sinclair Cambridge klt £14.95

(INC.VAT)

Components for Cambrldge Kit
1. Coil
2.LSIchip
3.Interfacechip ..
4. Thick film resistor pack
5. Case mouldings, with buttons,
window and light-up display in
position
6. Printed circuit board
7. Keyboard panel
8. Electronic components pack
{diodes, resistors, capacitors, -
transistor)
9. Battery clips and on/off switch
10. Soft wallet

Assembly timeis about 3 hours.

Features of the Sinclair Cambridge

kbl I L i s

riras 2
{/ il L ”””””15’”/49%’

3.1915827

B RN
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@ Uniguely handy package,
41/3"x2"x11/16", weight31/2 0z,

@ Standard keyboard.
All you need far complex calculations.

@Clear-last-entry feature,
@ Fully-floating decimal paint.
@ Algebraiclogic.

@ Fouroperators {4, —, X, =-), with
constanton all four.

@ Powerfui constant with separate ‘K*
button.

@ Constantand algebraic logiccombine to
act as a limited memory, allowing complex
calculations on a calculator costing less
than £15.

@ Calculates to 8significant digits.

@ Clear, bright 8-digit display. -

@ Operates for weeks on four AAA
batteries.

Take advantagae of this
money-back, no-risk offer today
The Sinclair Cambridge and Scientific
kits are fully guaranteed. Return either
kit within 10 days, and we'll refund
your money without question.

All parts are tested and checked before
despatch — and we guarantee any
correctly-assembled calculator for one
year. (This guarantee also applies to
calculators supplied in built form.)

Simply fill inthe preferential-order
form below and slip itin the post today.

Scientific

Priceinkitform £19.95 inc. VAT.
Price built £32,.35inc. VAT,
Cambridge

Price inkit form £14.85inc. VAT.
Price buiit £21.55inc, VAT.

IlTI’o: Sinclair Radionics Ltd,
FREEPOST St ives,
| Huntingdon, Cambs. PE17 4BR

I Please send me

I L] Sinclair Scientific kitat £19.95
["1Sinclair Scientific builtat £32.35

I [1Sinclair Cambridge kit at £14.95
{1Sinclair Cambridge built at £21.55

|

|

|

|

I All prices include 8% VAT. =
I *| enclose a cheque fo;f © |
made outto Sinclair Radlomcs Ltd I

I and crossed. I
I *P|ease debit my *Barclaycard/ |
|

|

|

|

|

|

{

Access account. Account number

\CLCTTIT I

I *Delete as required.

| Signed

I Name

I Addfess

I Please print. FREEPOST ~ no stamp

needed. EE/Im‘,—l

sinciair

Sinclair RadionicsLtd,
FREEPOST St. lvaes,
Huntingdon, Cambs. PET74BR.

eg, NG 699483 England. VAT Reg. No: 213 8170 88.

667



TRANSMITTING IN FREE SPACE

Just eighty years ago (as near as makes no
difference) a young man barely in his twenties
persevering with his experiments in an attic
finally achieved the success he so earnestly
sought. A key depressed at one end of the room
caused a buzzer to sound at the opposite end of
the room. There were no physical connections
* between the transmitting and receiving appara-
tus. Thus was wireless telegraphy borm.

That initial success of young Guglielmo
Marconi set in train great and staggering
developments in communications without the
use of intervening wires. Today, life as we know
it would not be possible without the great
variety of services we have become dependent
upon (knowingly or unknowingly) and which are
bourne along on electromagnetic waves.

Yet, somewhat ironically, the technigue that
gives freedom from wires is not frecly available
for alf and sundry to use for themselves as they
wish. (Conld young Guglielmo ever have
imagined the restrictions that would be imposed
upon future generations of amateur experi-
menters by his own brilliant success!)

It is a fact, though apparently not .always
properly understood, that any form of trans-
mission in the radio frequency spectrum is sub-
ject to regulations based on the Wireless and
Telegraphy Act. It is illegal to make trans-
missions (regardless of power) without a proper
licence from the Home Office (Radio Regulatory

evervday
- electronics

Division). There are various Kkinds of trans-
mitting licences. These are granted for specific
purposes and permit operation only within par-
ticular frequency bands allocated exclusively for
such purposes.

This in a few words makes clear the legal
position in the UEK, frustrating though it may be
to budding experimenters. It should explain also
why we do not (despite frequent requests) pub-
lish designs for radio transmitters, other than
those intended for few exceptional applications
where licences to operate will be granted with
the minimum of formality to ordinary members
of the general public. Model control and metal
sensing devices are two obvious examples.

All is not lost, however. Sound or pressure
waves operating above mormal human hearing
range can be employed in a rather similar
fashion to electromagnetic waves for remote
control, signalling, and certain other purposes
over short distances through air.

Ultrasonic waves cannot provide a complete
alternative to radio waves of course. But for cer-
tain limited purposes they offer an ideal solution
to the problem of how to dispense with undesir-
able interconnecting wires. Furthermore, this
technique has the great advantage that it can
be used without let or hindrance from official-
dom—as yet!

Our January Issue will be published on Wednesday, December 18

EDITOR F. E. Bennett e
ART EDITCR J. D. Pountney L

ASSISTANT EDITOR M. Kenward ®

B. W. Terrell BSc>
#. A. Woodruff
ADVERTISEMENT MANAGER D, W, B. Tilleard

P. A. Loates [ ]
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A simple ultrasonic trans-
mitter and receiver
employing integrated
circuits for ease of con-
struction and reliability.

His article describes how a simple ultrasonic
transmitter and receiver can be constructed
for a host of applications such as remote con-
trol, intruder alarm, signalling system, leak
testing, garage door opening, cbject counter etc.
When a 40kHz ultrasonic beam from the trans-
mitter falls on the receiver, a relay in the latter
closes and can be used to carry out any desired
operation. The maximum operating range in the
open air is about 12 metres (40 feet).

Integrated circuits are employed in the design
so that the number of components required is
greatly reduced. Unlike many other ultrasonic
circuit designs, the relay specified for this re-
ceiver is not a delicate reed relay, but one which
has two pairs of large change over contacts.
Each pair of contacts can switch up to 10A at
250V a.c.

TRANSDUCERS

The transducers used in the circuits to be
described contain piezoelectric “bimorph” plates
which resonate at the ultrasonic frequency con-
cerned. These plates are a few square milli-
meters in area and are sealed in the transducer.

(
A
onNLY

ce ESTIMATED COST*)

OF COMPONENTS
including V.AT.

£8.30
excluding case

*Sased on prices prevailing at

time of going to press )‘

In the transmitter a square-wave voltage of
the ultrasonic frequency is applied to the trans-
ducer. The latter produces ultrasonic pressure
waves which are just like sound waves except
that their frequency is much too high for them
to be detected by the human ear. Ultrasomic
waves are much more directional than ordinary
sound waves.,

A similar transducer in the receiver converts
the incoming waves into a 40kHz electrical
signal.

The voltage across the terminals of the re-
ceiver transducer varies greatly with its distance
from the transmitter, but is normally in the
range of some tens of microvolts up to hundreds
of millivolts. This signal must therefore be
amplified considerably before it can be used to
operate a relay.

The transducers will operate only at or near to
their resonant frequency. If the transmitter
circuit feeds signals to the transmitter trans-
ducer at any other frequency, the ultrasomic
output will be very small

The transducer in the transmitter behaves like
a miniature loudspeaker which will operate at

_only one frequency, whilst the one in the re-

ceiver acts like a microphone which is sensitive
only to signals near to its resonant frequency.

A relatively new type of miniature transducer,
the 96D-40, was selected for use in the prototype
equipment. It is available as the “T” and “R”
versions which are designed for use in the trans-
mitter and in the receiver respectively.

Although it is possible to interchange these
units, optimum results can be expected only if a
“T” type unit is used in the transmitter and an
“R” type umnit in the receiver.

Both types have an identical appearance. They
have a metal grille at-the front of the unit
through which the ultrasonic waves pass. There
are two connecting pins at the back, one of
which is connected to the metal case of the
device.

THE RECEIVER :

The low level signal from the tranducer in the
receiver must be amplified at 40 kilohertz to
bring the level up to a few volts. The gain
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reguired is around 80db if the transmitter is
well away from the receiver.

The two transducers are themselves frequency
selective and it is not necessary to include
circuits to control the bandwidth of the system.

The amplification at 40 kilohertz can be carried
out using discrete transistors, but it was feit
that the use of an integrated circuit would be
desirable to reduce the circuit complexity. A
type TAA 930B ic. was selected.

This device contains four cascaded wide-band
differential amplifier stages and is intended for
use in the sound section of television receivers
at a 5-5 megaherlz intermediate frequency.

Each amplifier stage is coupled to the succeed-
ing one by an internal emitter-follower buffer
stage in an arrangement which allows a high
gain to be obtained with good stability.

RECEIVER CIRCUIT

The complete circuit of the receiver unit is
shown in Fig. 1. All of the decoupling capacitors

Fig. 1.

are 10 microfarads in value so that the im-
pedance of these capacitors is less than 0-5 ohm
at 40 kilohertz.

The output from the “R” type transducer is
applied to the input of the TAA 930B pins 4
and 6.

In order that the metal case of the transducer
can be earthed, the connection to pin 6 is made
via C1.

The input impedance of the TAA 930B is
typically 15 kilolim, but the resistor R1 must
be included in the circuit to bias the input stage
correctly. The input capacitance of the device,
8 picofarads, is negligible when compared with
that of the transducer.

The differential amplifier stages of the TAA
930B incorporates a limiter circuit so that the
output at pin 10 of the device is twice the
emitter-base voltage of a forward biased silicon
transistor.

In pratice this means that a square wave
output of just over 1 volt at 40 kilohertz is

Complete circuit diagram of the ultrasonic recetver.
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Layout and wiring of both sides of the component panel.
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-
NEGATIVE

Fig. 3. Wiring of RLA1 and C8 to the circuit panel.
RLA1 socket has been mounted in the case side
so that space is left inside the case fora hattrey
or power supply.
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obtainable at pin 10 no matter what the input
level from the transducer provided that the
latter exceeds the minimum threshold of 50
microvolts at pin 4.

Initially it had been intended to use the
output from pin 10. However, this signal is
internally coupled to further circunits inside the
integrated circuit which were designed for use
as an f.m. detector. It was found that a 40
kilchertz signa! of about 8 wvolts could be
obtained from pin 1 of the device and this
proved very satisfactory for the operation of
the succeeding circuits shown in Fig. 1.

A 47 picofarad ocapacitor, C4, is connected
from the output of pin 14 to ground, since this
was found to improve r.f. stability.

The voltage at pin 14 is fed through an
internal emitter-follower to pin 1 where a low
impedance output (100 to 150 ohm) is available.
The capacitor C6 blocks the steady voltage at
the output.

DIODE PUMP

The two diodes D1 and D2 form a diode pump
circuit. Each cycle of the 40 kilchertz voltage
at pin 1 causes a certain amount of charge to
be “pumped” into C7.

A high impedance voltmeter connected across
C7 will give a reading up to about 8V as the
transmitter transducer is pointed at the receiver
transducer. The voltmeter may consist of a
50xA meter in series with a 200 kilohm resistor.

RELAY DRIVE CIRCUIT

When the voltage across C7 exceeds about
(-5 volt, a current is driven into the base of the
high gain tramnsistor TR1 and causes it to con-
duct. A current of about 5 milliamps can then
flow from the base of TR2 into the collector
of TRI1.

Photograph of the completed unit.
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Components....

Resistors SEE

e SHOP
0)

I TALK

All £10% tW carbon

Capacitors
C1 10~F elect. 15V
C2 10~F elect. 15V
C3 10«F elect. 15V
C4 47pF polystyrene 15V
C5 254F elect. 15V
C6 0-14F polyester 63V
C7 1;F elect. 15V
C8 25uF elect. 25V

Semiconductors
TR1 BC109 silicon npn
TR2 2N2904, 2N2905 or 2N1132 silicon pnp
D1, D2 IN914 (2 off)
IC1 TAA930B integrated circuit and holder
X1 96D-40(R) ultradonic transducer{96D-40(T)
required for the transmitter] (Hall Electronics)

Miscelianeous
RLA1 12V relay (coil resistance 100! or
greater) with at least 1 set of changeover
contacts rated as required (R.S. plug-in type
1A used in prototype); socket to suit relay if
required; 0-1 inch matrix component board
90 x 50mm; connecting wire; on-off switch if
required; battery and connectors (see fext);

L case approx. 120 x 100 x 55mm; 6BA fixings.

T

The pnp transistor TR2 therefore becomes
saturated and almost the whole of the supply
voltage appears across the output relay.

The capacitor C8 absorbs the transient voltage
generated when the current ceases to flow
through the relay. It also increases the time
constant of the circuit and helps to prevent the
relay from “chattering” rapidly when the input
signal is barely adequate to switch on the relay.

POWER SUPPLY :

The absolute maximum permissible powe
supply voltage to the TAA 930B is 15 volts, but
12 volts should be regarded as the upper limit
for the circuit of Fig. 1. The current required
by the device is about 15 milliamps from a 12
volts supply or about 11 milliamps from a 9
volt supply.

‘When the relay is switched on, an additional
current of about 100 milliamps will be required.

In some applications a smaller relay may be
used. This will reduce the current taken by the
receiver when the relay is energised and this
can be important if the power supply is a
battery.
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Two photoaraphs showing the construction of the prototype circuit board.

RECEIVER CONSTRUCTION

The prototype receiver was housed ifi an
Eddystone die-cast box size 120 x 95 x 55mm.
The circuit is built on a piece of 0-1lin matrix
board size 85 x 50mm. Both sides of the board
are used for mountlng the components and the
layout of each side is shown in Fig. 2. Cut the
board to size and drill the fixing holes.

Begin construction by inserting the Veropins
and integrated circuit holder and then ome by
one, position and solder the other components
on the board, leaving the transistors and diodes
til] 1ast. A heatshunt should be used on the latter
when soldering. The pin of the transducer
connected to its metal case should be earthed

The die-cast box should now be prepared to
accept the relay socket and the latter fitted in

Now offer up the board to one of the shorter
sides of the case and a 12mm diameter hole
drilled in line with the transducer and the fixing
holes drilled to secure the board in this position.

Mount the component board using 6BA fixings
and spacers to ensure that the transducer does
not touch the die-cast box, otherwise vibrations
from the relay may be picked up, and then wire
the board to the relay socket (Fig. 3).

In some applications the receiver will be
switched on for long periods. It is then most
convenient to employ a mains power supply in
fhe box rather than a battery; a suitable supply
can be obtained from the Batlery Eliminator,
E.E. Nov. ’74.

Next month: the transmitter, testing and applica-

place.

tions.

T e G v

Ruminations

By Sensor

Down on the Farm

Electronics is slowly finding a
place in agriculture. The elec-
tronically operated fencer is now
used extensively throughout the
industry and has earned the res-
pect of the farmer and his stock.
Cattle are not slow to discover
when a fencer is not working and
invariably do so before the farmer
does. They then seem to take a
particular pleasure in dragging
the wire around the field and pull-
ing all the insulator posts out of
the ground, this, of course, in
addition to breaking out of the
grazing area where the eclectric
fence was intended to keep them.

The result of their uncon-
trollable wanderings is, at best, a
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great nuisance; hence the farmer’s.

insistence on reliability.

Perhaps surprisingly, electronic
equipment can be more robust
than the equipment is replaces—
the simple transistor operated
grain moisture meter comes to
mind in this category. It’s pre-
decessor was more a laboratory
instrument than a general farm
tool, consequently, it was not used
as often or as widely as was de-
sirable. Kept in a box at the back
of the wardrobe in the farmer’s
bedroom, it could well be over-
looked dunng the hustle and
bustle of harvest time.

X Marks the Spud

The electronic potato harvester
is currently the most exciting
development in farm machines. It
enables one man—the tractor
driver—to carry out the harvest-
ing. On the earlier potato har-
vesters, a squad of workers rode
on the machine and sorted stones
and clods of earth from the po-
tatoes as they were raised from the
ground; the new machine is fitted

with an electronic sorting unit in
which X-ray beams distinguish

" potatoes from stones and earth

clods and actuate sorting fingers
to separate the crop from the rub-
bish.

Every effort has been made to
simplify the electroni¢ equipment,
and simple replacement parts are
available that can be fitted easily
by the tractor driver.

The savings in time and labour
are considerable and the elec-
tronic unit is claimed to be re-
liable in operation. Other veg-
etables and bulbs can be harvested
with the aid of special fitrnents.

The manufacturers point out
that the electronic sorting de-
vices works at fastér-than-human
speeds, is more accurate and does
not need -a teabreak. However
the tractor driver stil needs his
tea-break—but electromics may
have the answer to this, too, a
tractor guided by a magnetic tape
can be made to follow a pre-
determined course around the
field and will continue to rum
until it breaks down or runs ocut
of fuel!
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i mtegrated c1rcu1t or:

3 generally kn0wn, is posmbly the

; c0ncept in “electronics. It certainly stretqhes

one’s imagination even to think of an eunre

electronic circuit on a tiny silicon chip

a chip perhaps no larger than the central dot of

'_the marker used at the end of this article!

However, the increasing.importance of i.c.s
mm electronics is not only becanse of their
minute size but also because they offer us in-
creased reliabiity over conventional circuits.

Often’ they alone can perform as specified
over long periods of time in extreme and vari-
able conditions, and provide the vital link from
man or machine to civilisation. In this con-
text, the Apollo moon-programme immediately

Everyday Electronics, December 1974

ultim ate

springs to mind.

These microcircuits also have. much more
down-to-earth applications—domestic uses in
circuitry for colour TV sets and ultra-miniature
radios, and commercial uses as in ever more
complex computers and pocket calculators.

Simple to use and even simpler to replace,
integrated circuits are producing an electronics
revolution comparable with the impact of the
traosistor itself.

FROM THE TRANSISTOR

To begin with, let's look at a conventional
low power silicon transistor. If it’s of the usual
cylindrical can type, it will occupy a small
volume, typically rather less than a cubic centi-
metre.

However, the active part of the device, the
silicon chip, is very much smaller than this
(perhaps one thousandth of the volume of the
can). Even then, the actual transistor is con-
siderably smaller than the chip. In other words,
the vast bulk of the physical transistor is elther
unused or used only for the protection and sup-
port of its tiny semiconductor. Not much more
volume would be needed if more transistors
were included in the package. In fact, if we
could find some way of electrically isolating the
transistors, we could even produce many of
them on the same chip.

This can be achieved but one would think that
the only components permitted in such an as-
sembly would be those normally produced from
semiconductors, i.e. transistors and diodes.

However due to the unusual properties of
semiconductors, particularly those of the pn
junction, other components such as resistors and
capacitors can be formed. In fact, almost ail
the components to be found in a normal elec-
tronmic circuit can be manufactured simul-
taneously on the same silicon chip, even, in
theory at least, an entire circuit.

We have arrived at the i.c.

TO THE I.C.

The technology of the i.c. although complete
in itself, has much in common with that of the
transistor. Both usually begin life, for example,
as a very pure crystal of silicon which is doped
t0 give p or n type silicon.

The actual manufacturing processes of both
devices are similar too. They rely on the

‘phenomenon of diffusion—the name given to

the entrance and subsequent spread of one sub-
stance into another. In this case, special im-
purity atoms are allowed to diffuse into the
silicon wherever p and n type regions are
wanted. Devices of both types which are con-
ventional (i.e. are not field-effect) are made by
the same process. It is the silicon planar epi-

‘taxial process.
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MAKING AN I.C.

In the silicon planar process, i.c. chips, like
transistors, are mass produced in thin slices,
which is why they are such inexpensive pieces
of a highly complex technology.

They begin life as a circular slice of p type
silicon upon which a very thin layer of n type
siticon is specially grown. This layer is called
the epitaxial layer and it will be the one to
receive the impurity diffusions. We now have a
composite slice about 25cm? in area and only
about 0-3mm thick: but it will yield many

hundred i.c. chips. Let us follow the manufac-

ture of a single npn transistor of one of these
chips in the slice.

FORMING TRANSISTORS

The slice has a layer of silicon oxide formed
on it inmitially by heat treatment. In the area
selected for the base of the transistor the oxide
layer is etched away, exposing the slice beneath
(Fig. 1).

This etching is defined and controlled by a
method rather like “photographic stencilling”
using a photographic mask and light sensitive
chemicals. The process is similar to making a
printed circuit board or contact print in photo-
graphy. The slice is now placed in an atmos-
phere of p type impurity which diffuses into the
epitaxial layer via its etched areas. The ub-
étched oxide acts as a barrier to diffusion else-
where.

After the formation of this p type (base)
region, the slice is re-coated with oxide and the
etching process is repeated with a smaller area
of oxide. This time n type impurity is allowed to
diffuse into central part of the base region to
form the emitter region.

SILICON OXIDE LAYER
EPITAXIAL LAYER [n TYPE}

e TRy b M ITERT G INE

=y

The Ferranti ZN414 integrated circuit—much
magnified.

The slice is once more oxidised and then
etched to prepare for the deposition of alu-
minium which will act as the component inter-
connections on the surface of the slice. A final
etching removes the unwanted metal. Thus it
can be seen that in cross section the familiar
npn transistor structure is built up. All the re-
gions reach the surface of the slice, the epi-
taxial layer itself acting as the collector of the
transistor.

N+ REGIONS
The description of the silicon planar epitaxial
process as applied to i.c.s above is considerably

SILICON OXIDE pTYPE BASE
LAYER ETCHED EPITAXIAL LAYER DIFFUSION

ML'—M/\\ML =

- E = = —— =

(a) SUBSTRATE {p TYPE) (b)

SILICON OXIDE LAYER ETCHED
READY FOR EMITTER

REGION DIFFUSION
m STREEAS m'.‘-'t» B RO
e

SILICON -OXIDE REFORMED
OVER DIFFUSION

{c) SUBSTRATE {d)

T YPE EMITIER
DIFFUSICN

SILICON OXIDE
LAYER REFORMED

le) (f)

SILICON OXIDE LAYER
ETCHED FOR CONTACTS

METAL FOR CONTACTS
DEPOSITED &

{g) {h)

UNWANTED METAL ETCHED
LEAVING CONTACTS
AND WIRING

Fig. 1. Processes in the

manufacture of a tran=

(i) i
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sistor by the silicon
(k) planar process.
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n+TYPE EMITTER

p TYPE BASE
; 5 TYPE ISOLATION

= n TYPE
e o) g ERPITAXIAL
: LAYER

i p TYPE
SUBSTRATE

- .
n+ BURIED LAYER

Fig. 2. Schematic drawing of an actual i.c.
transistor.

simplified. In practice the first diffusion is not
the base diffusion but a diffusion of n type
material into the p type substrate before the
epitaxial layer has been. grown, forming an n+
region (Fig. 2).

This diffusion takes place under the collector
region of the tramsistor and will of course be
covered over by the epitaxial layer. It is there-
fore called the “buried layer” and its function
is to combat the collector resistance problems
which arise from having the collector in such a
configuration.

Two other n+ regions will be seen. One i 1s the
actual emitter diffusion, the other a diffusion
which takes place simultaneously at the position
of the collector contact to reduce contact re-
sistance.

OTHER COMPONENTS

If a diode is required in the circuit, a iran-
sistor is made as above, and then one of its pn
junctions is simply short-circuited to leave a
diode junction.

Capacitors, provided they are of small value,
can be formed from diodes by employing the
capacitative properties of the pn junction. Resis-
tors, too, are easily formed. They are merely p
type diffusions in the epitaxial layer of varying
length and thickness.

ISOLATION

All the components above—transistors, diodes,
capacitors and resistors will be formed in the
same epitaxial layer of the same i.c. chip. They
will therefore be electrically interconnected
through this layer as well as by the wiring on
top of the slice. Clearly, these short-circuits are
unacceptable in i.c. chips but the amazing versa-
tility of the pn junction comes to our rescue
once again.

A p type “ring” is formed by diffusion around
the position of each component by diffusion. The
diffusion takes place early in the manufactur-
ing process—between the buried n+ diffusion
and the base diffusion—and-penetrates the epi-
taxial layer so deeply tHat it reaches the p type
layer underneath it. Thus a “shell” of p type
material surrounds each component.
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Holding a 120 component decade counter chip.

When this is connected to a negative poten-
tial, a reverse biased pr junction is formed be-
tween it and the epitaxial layer and the short
circuits are eliminated.

ENCAPSULATION

Each i.c. on the slice is tested before the slice
is breken up into individual, identical chips each
of which is bonded to a supporting “header” in
preparation for packaging. The package will
protect the tiny delicate i.c. chip and enable it
to be easily connected to circuits in the outside
world.

There are several types of i.c. packages avail-

-able, the more usual ones being the TQ-con-

figurations (like conventional transistor hous-
ings) and the dual-in-line (d.il.) configurations
which are rectangular blocks of plastic. The
metal “flatpack” system is also available.

MOS DEVICES

Until now only bipolar ic.s have been dis-
cussed, but there also exists a i.c. technology

An enlarged view of an i.c. chip.
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parallel to, and employing, field effect transis-
tors (fe.ts). These are the metal-oxide-silicon
(MOS) devices. There -are three contacts:
source, gate and drain in f.e.t.s, roughly corres-
pending to the emitter, base and collector re-
spectively in bipolar devices.

Here, however, the resemblance ends. Because
of the different principles on which MOS devices
operate, they can be made considerably smaller
than bipolar devices of similar function. This
arises partly because no isolating channels be-
tween components are needed. The fact that the
device doesn’t need an epitaxial layer either
makes some stages of the manufacturing pro-
cesses easier but the device has certain special
problems associated with it, particularly con-
cerned with the gate.

The design of the MOS makes is particularly
suitable for digital applications, and it is very
useful where size is at a premium. For example,
the Sinclair Executive pocket calculator uses
an MOS chip containing 7,000 transistors. (This
calculator now costs less than £30).

CDI TECHNOLOGY

Although MOS devices are more suitable for
some applications than bipolar devices, they are
less suitable for other applications. Thus, until
recently, no general technology has existed.
However, several paths have been explored and
the collector diffusion isclation (CDI) process,
largely developed by Ferranti Ltd., appears to
be an extremely promising one.

Already, using this technelogy which com-
bines the advantages of the two previously
mentioned technologies, Ferranti have intro-
duced a trf. ic. tuner, the ZN414. This chip
needs only a few external components to turn
it into a radio receiver—yet the actual chip is
only about 0-5mm?® in area!

SPECIFICATION

In each stage of the manufacture of an ic,
precision work is required for the device to per-
form as specified. For example, the epitaxial
layer in bipolar i.c.s must be carefully grown
although it is only of the order of a hundredth
of a millimetre thick, while exacting manufac-
turing techniques, indeed, are needed to form
a silicon oxide layer about one ten thousandth
of a millimetre thick for MOS device gates!

Even before the manufacture proper of an
i.c., the amount of impurities in the silicon cry-
stal to be processed must be known with little
error. In an i.c., as in every other semiconducter
device the semiconductor properties of the
silicon depends on the extent to which it is
“doped” with p and n impurities.

TEMPERATURE

The semiconductor properties also depend
upon the temperature at which the device is
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The Sinclair Executive pocket calculator.

operated and this is another critical factor
which must enter its design.

For military purposes an i.c. has often to be
designed to withstand an incredible temperature

.range—one of 180 degrees C is typical. This

is equivalent to requiring the i.c. to operate
below arctic temperatures and then, not long
afterwards, at temperatures well above the boil-
ing point of water! Commercial applications
don’t usually call on i.c’s to be so rugged. They
enmploy less tolerant devices with temperature
characteristics more like conventional transis-
tors.

LINEAR AND DIGITAL

All electronic devices—whether-integrated or
discrete—fall into two classes, those which are
linear and those which are digital in operation.
Linear devices have no particular electrical
states of operation but instead function over a
continuous range. Amplifiers, for example, are
in this class—they must provide a faithful re-
production of a-continuously changing input
signal.

Digital devices, on the otherhand, are designed
to handle only particular levels of signal—usu-
ally only two levels in fact. Thus, at any time
digital devices will be in only one of two states.
Bistables are a good example of this type of
device. Both linear and digital devices are found
in i.c. form, but because the latter is the more
important type, only it and the principles under-
lying it will be discussed.
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An engineer works on a visual display unit which
employs MOS memory chips.

BINARY OPERATION

The two states in digital electronics are usu-
ally taken to be an ‘“on’ or “high’ state and an

“off” or “low” state. In practice the high level .

will be of the order of a few velts (positive,
with npn devices) and the low level about 0
volts.

So that we can perform calculations with
digital systems we assign numerical values to
the two states—the high state is “1"”, the low
state “0”. Using only these two numbers we
can build up a counting system-—called the
binary system to distinguish it from our normal
or denary counting methods using ten as a
base.

LOGIC

If we can predict the output of a digital
circuit i.e. whether the output will be “0” or
*“1” for a given input or combination of inputs
at “0” or “1”, we say the circuit is operating
logically i.e. we are using the principles of logic
to get our results. Conversely, if we want to
produce a certain output from a certain input
or combination of inputs we can again use logic
principles to tell us what basic circuit (called a
logic element or functiom) or arrangement of
basic circuits we need to achieve this.

If you have been wondering what i.c.s have
to do with this, this is where they come in.
There are only a few logic elements but large
numbers of them are often needed to make
a digital- system. They can be regarded as the
building blocks of digital devices, so each
element must be as cheap as possible to manu-
facture and use.

Integrated circuits offer us, by the mass pro-
duction methods of their manufacture real
economy, and also reliability and a great com-
plexity in a very small space. Thus they are
ideally suited to the requirements of large
digital systems.
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DTL AND TTL

In most industrial fields, there is more than
one solution to a given problem. It is no less
true in microelectrorics where there are several
different ranges of i.c.s with the same logic
function. The differences have arisen from the
manufacturers’ attempts to improve speed or
power dissipation, say of a logic element, and
it is really a matter of the customer deciding
for himself what particular electrical charac-
teristics are important in his digital systems and
then deciding accerdingly.

Thus we have in bipolar digital i.cs, logic
elements the active components of which are
diodes and transistors using diode-transistor-
logic (DTL) and also logic elements the active
components of which are only transistors using
transistor-transistor logic (TTL). Some other
abbreviations for alternative systems the reader
may find are RTL (resistor-transistor logic) and
ECL (emitter-coupled logic). TTL is now used
extensively and the others are seldom found.

USING 1.C.§

Although i.c.s are internally far more com-
plicated than transistors the constructor should
find them considerably easier to work with than -
discrete components.

The same basic rules still apply to i.c.s as to
discretes, and they include:

{1) Using soldering irons specifically adapted
to such miniature work and soldering as
quickly as possible. In fact, soldering
problems can be largely eliminated if you
use an i.c. holder.

(2) Checking that i.c. leads are correctly con-
nected up and that no shorts are present
at i.c. package connections.

(3) Checking power supplies especially in
digital systems.

THE FUTURE—L.S.1. AND T.S.I.

In the future more and more electronic cir-
cuits will become integrated. In the predictable
future there seems to be an era of total system
integration (t.s.i.) where entire, almost ready to
use, circuit systems are manufactured on a
single chip.

We have seen the beginnings of this already
with large scale integration (l.s.i.) techniques
where much of the system is already integrated
and needs relatively few discrete interface com-
ponents to make it work. So, for as long as
consumer demand centinues, we can look for-
ward to further exciting and spectacular de-
velopments in the world of the integrated
circuit. =
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BASIC COCMPONIEENTS

By DONALD MAYNARD

OR a newcomer to electronics, the prospect of
building anything from a circuit diagram
can be daunting. In this short series of articles
it is intended to help newcomers by giving them
practical information about components and also
about methods of construction.

In this first part we take a look at resistors,
capacitors, inductors, transformers and potentio-
meters. The second part is concerned with semi-
conductors and we wiil go on to see how to test
the various components and how to assemble
them together to make up a circuit.

RESISTORS

A resistor is a component which dissipates
power, usually in the form of heat. Its use is
summed up in the relationship called Ohm'’s
law:

V=IXR

where V is the voltage across the resistor in
volts, I is the current through the resistor in
amps and R is the_value of the resistor in ohms.
The symbols for a resistor are shown-in Fig. 1.1.
Either we can use the resistor to change the
voltage at a point in the circuit, or we can use
it to alter the current at a given point.
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The resistor’s value can be determined from
the coloured bands around it. There are three
bands which give us this information (Fig. 1.2).
The bands are coloured and each band corre-
sponds to a number as shown in Table 1.1.

If the bands are brown, red and orange for
example, then the value is 12X1,000 or 12,000
ohms; 1,000 ohms is usually called a kilohm or
k) while 1,000,000 is called a megohm or MQ.
The last band indicates the tolerance, or varia-
tion, in the actual resistor value. Gold indicates
a plus or minus 5 per cent (+5%) tolerance
while silver shows that it is plus or minus 10
per cent (+10%). If no band is present the
‘tolerance is +20 per cent. Some older types of

%A 580R
——AAN = S
{a) (B)

Fig. 1.1 Symbols for a resistor. Typical
values have been shown beside the symbol.
as on a circuit diagram.
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SECOND NUMBER BAND

TOLERANCE BAND

FIRST NUMBER BAND THIRG OR MULTIPLER BAND

Fig. 1.2 The resistor and significance of
. the coloured bands

TABLE 1.1 Resistance Colour Code

- Colour Number Multiplier
Black 0 x1
Brown 1 10
Red 2 100
Orange 3 x 1,000 (k2)

- Yellow 4 x 10,000
Green 5 100,000
Blue 5 % $,000,000(M)
Violet 7 % 10,000,000
Grey 8 X 100,000,000
White g X 1,000,000,000

Tolerance—no band 4209, silver-band + 10%,
gold band & 5%, red band £2%;, brown band +19%.
Gold and siiver are sometimes used as multipliers,
they represent X0-1 and x0-01 respectively.

_— e

resistor have the colours in the form of a general
body colour (lst. number), one end another
colour (2nd. number) and a spot or band in the
middle (multiplier).

In general, the larger the resistor, the more
power it can handie. The rating in watts can
vary from W up to several watts. This power
is simply the voltage (V) multiplied by the cur-
rent (I) through it. Using Ohm’s law we can say
that the power (P) dissipated by a resistor is

P=VXI=I'R =KR. where R is the resistor’s value.

There is no electrical disadvantage in using
a resistor that is physically larger than required,
only the disadvantage of increased mechanical
size and possibly cost.

CAPACITORS

The old name for a capacitor was condenser,
but the new name is more in keeping with its
function. It has the capacity for storing energy.
The simplest way of thinking about a capacitor
is that it will pass an alternating current (a.c.)
through it but not a direct current (d.c.).

The other important point is that if a d.c.
voltage, say from a battery, is applied across a
capacitor, ideally that voltage will remain there
until either a component such as a resistor con-
nected across it, or you happen to touch both
ends simultaneously, when the capacitor will
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{al (b} {c)

Fig. 1.3 Symbols for_capacitors (a) fixed
{b) variable (c) electrolytic

lose its voltage by passing a current through
you! In case this makes you decide to give up
without going any further, I had better hasten
to add that at most of the voltages we meet
these days—9, 12, 18, or similar--no sensation
will be felt at all. Beware, though, if the voltage
should be a hundred or more it could be very
dangerous. Various symbols are shown in Fig.
L5
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4
A
=S

UL

1

A selection of resistors (above) and some
electrolytic capacitors {(below).
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A selection of capacifors—a variable type is
shown in the centre.

CONSTRUCTION

Basically, a -capacitor consists of two plates
separated by an insulating material called the
dielectric. The dielectric may be air, paper,
ceramic, polystyrene or any other suitable
material. For larger values of capacitance an
electrolyte is used for the dielectric and this has
the property of greatly increasing the energy
storage capability of the capacitor. A steady
potential is usually necessary for these, and so
on circuit diagrams - the positive side of the
capacitor is shown as an open block (Fig. 13.¢).

Variable capacitors (Fig. 1.3.b) have rotating

vanes separated by an air gap. The amount of -

overlap of the vanes, and therefore the capaci-
tance, is then variable.

Capacitance is measured in Farads, aithough
a one Farad capacitor would be very large
indeed. Practically, capacitors are marked
either in microfarads (uF) or in picofarads (pF).
There are a million picofarads in one micro-
farad, and a million microfarads in one Farad.
Occasionally one meets nanofarads (nF) and one
nanofarad is a thousand picofarads.

Some small capacitors are colour coded in &
similar fashion to resistors (Fig. 1.4). The values
can be worked out in pF from Table 1.1. The
bottom two bands indicate the tolerance and
working voltage.

YALUE & WORKING VOUAGE

‘MARKED O BODY
4 _

INDENT INDICATES
(a} POSITIVE END {b}

15t NUMBER

MAX. WORKING
VOLTAGE

Fig. 1.4 (a) Colour coding of a ‘‘banded”
- capacitor (b) an electrolytic capacitor.
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Fig. 1.5 Symbols for an i_ndudor {a) air
cooled (b) with a core of ferro-magnetic
material. :

It is important that the working voltage of
the capacitor is not exceeded and that, in the
case of the electrolytic capacitor, the polarity
is correct. (Note the indented positive end shown
in Fig. 1.4.b).

INDUCTORS

Inductors may be considered to be the inverse
of capacitors in that they tend to pass a direct
current but not an alternating one. They are
coils of wire usually wound around a former. To
obtain higher values of inductance, some form
of ferrous maferial may be used in the core and
round the outside of the coil.

An important feature of the inductor is that
if a voltage source is removed from across it, a
“back emf” is set up in the coil whick will
try and maintain the original current. Symbols
for the inductor are shown in Fig. 1.5. The unit
of inductance is the Henry, although we usually
use millihenrys or microhenrys (mH and w~H
respectively). There are a thousand microhenrys
to one millihefiry and a thousand millihenrys in
one Henry.

Inductors are perhaps the most difficult com-
ponent to identify once they have left the manu-
facturers box. Often they are wound by the con-
structor himself on either home-made or com-
mercial formers. When they are used to stop

A selection of transformers—a pot core type
inductor is shown on the left.
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Fig.1.6 Tuned circuits (a) series connected
(b) paraliel connected.

-

a.c. signals from appearing in other parts of the
circuit they are usually called radio frequency
chokes (r.f.c.). Inductors may also be used with
capacitors to form tuned circuits.

TUNED CIRCUITS

A tuned circuit (Fig. 1.6), consisting of an
inductor L and a capacitor C, will, ideally, either
pass one frequency and stop all others, or else
will stop one frequency and pass the others. A
measure of the selectivity of a circuit is its Q
(for quality) factor. .

At the resonant frequency (f., measured in
hertz or cycles per second) the series circuit
(Fig. 1.6.a) has a low loss but the parallel circuit
(Fig. 1.6.b) has a high loss. When we talk about
loss in this context we mean the ratic of voltage
across, to current in, the circuit. This is also
termed its impedance (Z). The impedance of
specific components sometimes has another
name, e.g. resistance (R} for resistors and re-

-actance (X) for inductors and capacitors.

TRANSFORMERS

Transformers are used to modify alternating
voltages or currents, and also to isolate one
part of a circuit from another. Two transformers
are shown in Fig. 1.7. We can denote everything
on the primary, or input, side by the suffix “17,
the secondary, or output side, having the suffix
«27. T, and T. are the number of turns on the
primary and secondary respectively, Then:

v. T L_T,
Vo=t Iy T
Z_z__V,xIZ_(I_z 2
Z AN e T1)

In a transformer for converting mains voltage
(240 volts) to a low voltage, say 6 volts, the

(3

and

Aseclection of presetand standard potentiometers.
Everyday Electronics, December 1974

PRIMARY SECCNDARY

PP (b)

Fig. 1.7 Symbols for transformers—both
are with laminated cores {a) with two .
winding (b) with a tapped secondary.
winding.

primary winding will have many turns of rela-
tively fine wire while the secondary will have
far fewer turns but of thicker wire to take a
heavier current.

If the transformer is tapped (Fig. 1.7.b), a
voltage will appear across each winding propor-
tional to the number of turns in each section.
The overall voltage across the secondary will
still be in accordance with the relationship
shown above. For any transformer its size will
depend on the secondary current required. The
larger the current the larger the transformer.

Some transformers (those used in the inter-
mediate frequency [i.f.] sections of radios for
example) are purchased with capacitors con-
nected across the windings. This has the effect
of tuning the transformer in much the same way
as when we connected the inductor and capa-
citor together. This causes the transformer to be
selective in the band of frequencies that can
pass from input to cutput.

POTENTIOMETERS

The potentiometers that we meet are used
as variable resistors or as potential dividers.
Shown schematically in Fig. 1.8, they are made
either of a high resistance wire wound round a
former, or else they utilise a track made from
a carbon compound. The slider (B or E) moves
along the carbon track or coiled wire changing
the relative resistance between A to B and B to
C (or D to E and E to F). If B is connected to A4,
then we have a variable resistor from effectively
zero up to the maximum value of resistance i.e.
Ato C.

Values are again in ohms but in addition we
may have a linear, logarithmic or antilogarithmic
variation in resistance as the spindle is turned.
If unspecified, a linear type would normally be
used. Logarithmic types are used for volume
controls as the human ear responds to change in
volume in a logarithmic, rather than linear way.

L E P e
"E ; IB

Fig. 1.8 Symbols for a potentiometer.

Next month: semiconductor devices.
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BY F.G. RAYER

An interesting electronic puzzle for all the family.

His solo game is played electronically, and
T is derived from an old puzzle. Once the
solution is seen, it is extremely easy, but until
this moment it can be very puzzling. The whole
unit is self contained, and can be handed to
any one who wishes to try their skill.

A story leads up to the presentation of the
puzzle, and the attempt at a solution is then
made by moving switches, which are wired to
produce a warning sound when an error is
made.

STORY

Once upon a time a farmer was carrying a
fox, a hen, and a sack of corn. When he reached
the east bank of a shallow river he found that
he could only carry any one item at a time
in the small boat. His problem is to get the items
to the west bank of the river safely.

If he carries the corn over first, thus leaving
the hen with the fox on the east bank, the fox
will attack the hen. If he carries the fox over
first time, leaving the hen with the corn, the hen
will eat the corn. On the cther hand, if he carries
the hen over to the west bank first, leaving the
fox and corn together on the east bank, this is
so far in order, and he can leave the hen safely
on the west bank, and return to fetch the fox
or corn. But now, if he carries the fox over; and
leaves it with the hen on the west bank, the fox
will attack the hen while he returns for the corn.
Should he take the corn over at this stage, the
hen on the west bank will eat it while he re-
turns for the fox.

So what does the farmer do to transport his
items, one at a time, with safety?

£84

.,

The problem may appear impossible, but a
solution does in fact exist. It will be observed
from the story that hen and carn, or fox and
hen, may safely be on one bank together when

_the farmer is present, as he would of course

prevent the danger to hen or corn, which may
arise when he is not present.

CIRCUIT

The complete circuit diagram is shown in
Fig. 1; TR1, TR2 and the associated components
form an oscillator, and values were chosen in
an attempt to produce a sound which might be
looked upon as that made by a startled hen.

However, almost any two audio pnp tram-
sistors are likely to work satisfactorily in a multi-
vibrator of this type, and none of the component
values are critical. They may, in fact, be modi-
fied to change the sound produced, as may the
battery voltage.

The switch network completes the circuit
only when a mistaken move is made (e.g., fox
left alone with hen) and this sounds the warn-
ing speaker. :

In Fig. 1. all the switches are at the east bank

(coR_ce ESTIMATED COST*)
GUIDA OF COMIPONENTS
N including V.AT.

ONL-

£2.20
excluding case

=Based on prices prevailing at

\ E i time of going to press _J
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position. The problem is thus to move them all
to the other position without completing the
circuit. A maximum of two switches are allowed
to be moved at one time, one being the farmer.

As example, if the farmer should take the fox
across, the battery niegative circuit is completed
via A of 82, B of S3, C of 54 and D of S1, sound-
ing the warning. (That is, hen is eating corn
which is an unsatisfactory attempt).

SWITCHES AND LOUDSPEAKER

In the prototype the four switches were
mounted on the removable lid of a plastic case
of dimensions 160 X80 X 50mm. A metal case is
also suitable provided precautions are taken to
ensure there is no shorting of the battery or
other components against the case walls.

Four standard-size slide switches were chosen
as these are inexpensive, robust, and more easily
operated than miniature types.

Begin construction by making the slots and
fixing holes in the front panel (lid) to accom-
modate the slide switches and then drill a matrix
of holes to suit the loudspeaker. Glue (or screw)
the latter in position and then secure the four

switches. Now wire ap in accordance with Fig. 2.

OSCILLATOR BOARD

The oscillator components were wired on a
short length of standard taghboard, as shown in
Fig. 2, a screw afterwards fixing this to the
base of the case. The transistors should be
soldered in last of all and a heatshunt used on
their leads to prevent thermal damage.

As mentioned previously, Cl1 and C2 need not
be the same values, nor need the two transistors
be the same type number. Reducing the values
of R2 and R3 will raise the pitch, and increasing
the values of €1 and C2 will lower it.

Solder two flying leads to the tag board and
connect these to the loudspeaker and solder the

Fig. 1. The complete circuit diagram for the Across the River puzzle.

(Componeh'rs 2

Resistors
R1 5-6k SEE

RS I SHOP
TALK

All IW carbon ! 10%

Capacitors
C1 0-047uF
C2 0-047nF

Transistors
TR1 AC128 germanium pnp or similar
TR2 AC128 germanium pnp or similar

Miscellaneous
$1,2, 3, 4 d.p.d.t. standard slide switch 4 off)
LS1 80 ahm loudspeaker (65mm dia.)
B1 9voltPP4
Battery clips for PP4; plastic or metal case,
160 x 90 x 50mm; standard tagboard 3-way.

- . : J

lead between beard and S1. Finally solder
the two battery leads in position and secure the
board to the base of the case, and coanect the
battery. The battery can be held in position by
means of a Terry-clip or a home-made aluminium
bracket.

LABELS AND USE

Labels should be marked CORN, HEN, FOX
and FARMER and placed near the appropriate
switches.

Some embellishment would be possible. for
children, such as a panel drawn and painted with
a river, with pictures for the corm, hen, etc,
as in our heading design.

Though the “o0ld story” was preferred, it would

-
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fr s L\ » ——.' | s o

S R T

685



686.

Photograph of the completed prototype:

-

o : . 5

7

FRONT PANEL

TRI,2 VIEWED
FROM UNDERSIDE

Fig. 2. The layout of'the components on
the tag board and complete wiring up

details.
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Violent Anarchist are left alone, the Violent
Anarchist will attack the Pacifist. Though it is,
of course, in order to leave the Bomb with the
Pacifist, unattended by the Policeman.

Check that wiring is correct by following the
moves already given. No warning is produced
with all switches at the East Bank or all at the
West Bank, or with Fox and Corn unattended
either side, or with any combination where the

be possible to modify or up-date this. For
example, the Corn, Hen, Fox and Farmer may
become a Bomb, Violent Anarchist, Pacifist and

Policeman respectively.

If the Vicolent Anarchist is left alone with the
Bomb, he will explode it, while if Pacifist and

SOLUTION

Farmer is present.

As with many things, this is easy when the

secret is known. All start at the East Bank.

(1) Farmer carries Hen over, leaving Fox and
Corn at East Bank.

(2) Farmer returns to East Bank.

with him.

(3) Farmer carries Fox to West Bank.
(4) Farmer returns to East Bank taking Hen

(S) Farmer carries Corn to West Bank.

{(6) Farmer returns to East Bank.
(7} Farmer carries Hen to West Bank. =

AR AR LT

BY PAUL YOUNG

..Counter Intelligence

A retailer discusses component supply matters.

A'r THE end of September
(when the birds migrate
south in search of millionaire hus-
bands) the British winter will
soon be on us, between then and
Christmas many thousands will
join the ranks of the electronic
hobbyist. This is hardly surprising
when you weigh up the advan-
tages.

All you need is the corner of a
kitchen table, a few simple tools,
some bits and pieces and an in-
dulgent wife or mother. Then for
a few hours a day you are a
would be Faraday, Fleming, or
Davey. Even if intially, your
knowledge is nil, there are such
excellent magazines as EVERYDAY
ELECTRONICS to guide you along
the right lines.

We retailers naturally have a
vested interest in keeping it that
way. We know that inevitably we
must lose a few novices by the
sheer frustration of being unable
to obtain the right parts easily
and quickly.

BEGINNERS
It is with the beginners and

particularly the last few in mind,
that I direct this article. With
any hobby, a certain amount of
patience is required -and elec-
tronics is no exception, so let me
assume that you’re raring to go
and just need a few vital com-
ponents to get started. How do
you set about it. A few of you
may be fortunate enmough to have
some good shops locally but the
majority will have to rely on mail
order firms which brings me #o
my first point, which is this. No
one firm will be able to supply
100 per cent of your wants and it
is as well to accept that from the
very beginning.

So your first task is to read
through the more popular elec-
tronic magazines and purchase as
many varied component cata-
logues as you can afford. I assure
you this is a good investment and
even if your outlay is a pound
or two, spread over a year or so
its fairly small, and many firms
return their catalogue price when
you make purchases. If you find
all your wants in any one of them,

try that firm out first, but be re-

signed to dealing with three or
four.

Everyday Electronics, December 1974

Now to deal with the actual
ordering. If the firm concerned
enclose an order form—use it. It
i3 quicker for them to deal with
their own order forms than scraps
of paper. I not, I suggest you buy
a duplicate order book not smatler
than 200 x 120mm from W. H.
Smiths or Rymans. These have
about 100 duplicate pages and
carbon paper. Put your address
at the top in block letters and
then put down your requirements,
with the quantity you require
first.

If the firm has catalogue num-
bers use,them, if not make sure
your descriptions are adequate,
i.e., if you order a pot, say if-its
log. or lin. do not forget to write
down colours if applicable. Now
carefully check prices and totals
and if you pay by cheque do make
sure (a) you sign it, (b) the date
is correct, {c) that the words and
figures agree.

DELAY

Don’t be worried if a week or
ten days goes by before the arri-
val of your goods, that excellent
organisation the Post Office is
very undermanned at present.
One way of avoiding frustration
is to plan ahead i.e., while you
are constructing one project select
your- next project and order the
bits for that.
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OPPOSITE CHARGES

I am told that 1 have left one
or two things unexplained.

(1) Why do the tufts of the elec-
troscope mnot fly apart until
the charged plastic sheet is
lifted off the table?

(2) Why does the hair of the head
lift when a charged sheet is
brought near it, but not
actually touching?

{3) Why do all these static experi-
ments work best in a dry
atmosphere?

The first two guestions are
really the same question couched
in different terms. But let’s do
experiments to see if.

Charge a plastic sheet by rub-
bing it with wool; prove it with
the electroscope. Now lay the
sheet down again—the tufts of
the electroscope collapse. Remove
the elecitroscope and pass the
hand over the sheet, stroking it
gently. Replace the electroscope
and lift the sheet. The electro-
scope remains collapsed.

Stroking with the hand
conducts away the charge

Y. N

_
¥

=z

AV

INSCLATOR

Fig. 1. On removing a charged
plastic sheet the tufts remain
extended.
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Make a second tufted electro- .

scope (it won't take long). Now
put the discharged plastic sheet
on a tall insulator, such as a vase
or china mug, and on it put the
two tufted electroscopes, just
touching.

Charge another sheet of plastic
film and bring it up close to one
of the tufts. Both tufts will fly
out, just what we would expect!
Take the charged sheet away—
both tufts collapse. Fine—nothing
odd about that. Now try this.

Bring the charged sheet near
to one of the tufts again—both
fly apart. Now holding the sheet
steady, slide between the metal
boxes of the electroscopes an in-
sulator, such as a piece of glass
or plywcod about S0mm wide.
Leave it there and remove the
charged sheet. The tufts stay up,
Fig. 1.

What on earth has happened?
Let us assume for the sake of
argument that the charged sheet
had a negative charge on it. The
tufts nearest to it become posi-
tively charged.

As long as the two metal boxes
were touching, the second tuft
also had a positive charge, but
when we insert the insulator the
second tuft assumed a negative
charge. Removing the charged
sheet thus left the two tufts of
opposite polarity attracting each
other and hence unable to col-
lapse.

You can prove that they are
opposite polarity by bringing the
charged sheet close to each tuft
in turn and observing their dif-
ferent behaviour; one repelled by
the sheet, one attracted by it,
Fig. 2.

We can say then that when a
charge is brought close to an
insulator a charge of opposite
polarity is induced on its surface.
This is of vital consequence to
electronics, Since capacitors de-
pend entirely upon this effect.

Tietygdl vy 14

Fig. 2. Bringing a charged plas-
tic sheet up to the two electro-

_scopes shows that the tufis are

oppositely charged.

When the charged sheet is
lying on the table, an equal and
opposite charge is therefore
present on the surface of the
table! We will return to this point
another time, Fig. 3.

As for the third question, dry
atmosphere, you can see that if
the table and sheet have equal
and opposite charges, there is a
tendency for the negative elec-
trons to migrate across the gap,
thus cancelling out. This tendency
is increased in a damp atmo-
sphere. This,; too, we will return
to another time.

jﬂsrlésyﬂ'f
F F *+ + + + +

P

-
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Fig. 3. A charged plastic sheet
lying on a table top causes the
table to acquire an equal and
opposite charge.
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Don’t get caught out by ice this winter! Build this simple
device to give you an audibie and/or visual warning when the
temperature outside the car falls to freezing point.

2 Band SUPERHET
TUNER...

A m.w. and L.w. tuner that can be used with
almost any amplifier. Employing ready-
made i.f. transformers this tuner is easy to
build but provides good sensitivity and
-selectivity.

simple and inexpensive dévige can’
a great help to the housewife at this
time of the year. /

evervday o
electronics -
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Eliminates electrical wear
of contact breaker points

HE Transistor Assisted Ignition system des-

cribed in the April issue of EVERYDAY
ELECTRONICS can be adapted for use with 6 volt
systems without any great difficulty. However,
it is first necessary to check the current taken
by the coil to ensure that it is not excessive. The
current is checked by inserting a current meter
capable of measuring 5 amp or more in series
with the contact breaker connection. Next re-
move the distributor cap, switch on the ignition
and then short the points with an insulated
screwdriver. Any current reading less than 4
amps is satisfactory and you may proceed with
the project.

Beware, also, that the unit is designed for cars
fitted with a negative earth system omly, you
should verify this before starting the project.

Such a simple design is not easy to achieve
for positive earth cars due to the lack of com-
parable pzp transistors.

PRINCIPLE

Each revolution of a four cylinder engine re-

_quires the points to produce two sparks to fire

the engine. The points start to deteriorate after
a few hundred miles as a result of producing
all these sparks and by the time the car is
serviced, at say 6,000 miles, the points may be in
a very poor condition. This deterioration affects
the timing, reduces the power available at the
plugs and can give a noticeable drop in per-
formance. _

The simple ignition system described main-
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coR (e ESTIMATED COST*)

r\gSgS\\\gSTED

6V VERSION

tains performance between sevices; in fact the
points will experience no electrical wear at all.
However, the points should be replaced after
24,000 miles to reduce the risk of failure through
spring fatigue.

Fitting the unit to a vehicle which already has
worn points can produce an immediate improve-
ment. However, this unit should not be confused
with the more complicated “capacity discharge-
ignition systems” which are designed to improve
performance.

Warning. Although simple, this project should
not be attempted as a first project. A high
standard of soldering is necessary for the unit
to work under the adverse conditions found in
a car engine compartment.

THE CIRCUIT

A switch is incorporated into the unit sc the
normal car circuit can be easily restored in the
event of failure, or suspected failure. This
feature, together with the circuit design requires

U OF COMPONENTS
G
oNyY including V.AT.

£4.50
excluding case

®*Based on prices prevailing at

time of going to press )
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CONTACT BREAKER SIDE OF COIL 3
CONTACT BREAKER
BATTERY +YE SIDE OF COIL
m———
Sla T g 5w
=2 o
ASSISTED| [NORMAL
*
—
{10kQ)
47k
¥ SEE TEXT T

Fig. 1. The complete circuit diagram aof the
Transistor Assisted Ignition. Values in brackets
are for the 12V version.

that the capacitor (sometimes referred to as a
condenser) be removed from the distributor and
fitted into the unit (see “testing” and “installa-
tion” later).

The complete circuit diagram is shown inFig. 1.
The points are connected via switch Sla (in the
position shown) and resistor R2 to transistor
TR1. When the points are open, TR1 is cut off by
R1, fed from the positive battery connection.
Each time the points close the base of TR1 is
connected to earth through R2 switching it into
its conduction state. The current passing through
the points is about 7TmA (13mA for 12V system),
instead of the 3 amp or so nermally required.

The current flowing through the collector of
TR1 -and R3 in turn switches on TR2, which in
turn switches on TR3 thereby connecting the
coil to earth every time the points close. Thus
TR3 takes the place of the points and passes the
3 amps or so required by the coil. Diode D1 is
necessary to protect TR2 and TR3 from high
voltage spikes generated when the points open.

If S1 is switched to the “normal” position the
points are connected directly to the coil. In
this position the capaciter is connected across
the points in the conventional manner, except
that the capacitor is housed in the diecast case
instead of the distributor.

CONSTRUCTION

The prototype unit was housed in a diecast
aluminium case measuring 115X90X50mm. All
the components are mounted on the lid of the
case as shown in Fig. 2. The exact ‘positioning
of the components is not critical and can be
estimated from the fullsize photograph of Fig.
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2. Begin construction by drilling all the com-
ponents’ fixing heles in the lid.

The wire attached to the capacitor is taken to
an insulated terminal and screwed into position.
Make the insulated terminal by bolting a 4BA
nylon screw and nut through the lid and then
screwing a 25mm 4BA tapped metal spacer onto
the nylon screw thread projecting above the
nylon nut.

The diode and power transistors must be
mounted very carefully on their mica washers;
insulating bushes must be used for fixing TR2

~and TR3; check after fitting that they are

properly insulated from metal lid. If in doubt use
two mica washers on the transistors, or mica
washers from larger power transistors.

All wiring must be mechanically fixed to each
solder point and soldered to a high standard.
Under the adverse operating conditions which
this unit has to work poor soldering will very
quickly give rise to failure.

The capacitor) C1 must be removed from the
distributor and’mounted without modification to
its leads, the capacitor can then easily be re-
turned to the distributor if required. All distri-
butor capacitors are bolted to earth with a metal
clip. The lid must be drilled to suit the particular
capacitor fitted to the car.

TESTING

No car owner will willingly fit an untested
unit to his car, nor allow the capacitor to be
removed from the distributor. Fortunately the
unit can easily be tested without removing the
capacitor.

First remove the centre lead from the distri-
butor and fix it with adhesive tape so that the

j

Components.... i

SHOP
TALK

Resistors
R1  1ktl
R2 47k (10KkS), 12V}
R3 10082 (22052, 12V)
All 3 watt .-5% metal oxide

Semiconductors
TR1 BC214 silicon pnp
TR2 TIP49, TIP5Q, or TIP53 silicon npn
TR3 TIP53 silicon npn
D1 15415 orsimilar4 amp 450V stud cathode
type

Miscellaneous ‘
S1 double-pole double-throw 250V 3A with
insulated toggle. Diecast aluminium box,
115 x 90 x 50mm ; 5 way tag strip; mica washers
and bushes to suit TR2 and TR3; insulating
washer/bush to suit D1; 25mm long 4BA
tapped metal spacer; 4BA nylon nut and bolt;
6BA nuts, bolts and washers (6 off each);

* 6BA 8mm long spacers (2 off); rubber grom-
met; solder tags, 2BA (2 off) 4BA (1 off). 2
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METAL
SPACER
INSULATED
FROM
CASE

CONTACT
BREAKER
(ORANGE)

GOOD EARTH 3
POINT ON CAR TR I] ¢ —ok_
CHASSIS (GREEN) cAtiooe  H_A ANODE

CONTACT BREAKER
SIDE OF COIL
(BROWN)

Fig. 2 (above). Position and wiring up de-
tails of the components on the lid of the
diecast box. Wires leave the case through
the grommet.

TRANSISTOR
ASSISTED
~ IGMITION
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e BATTERY LIVE
SIDE OF COIL

(RED)

Photograph of the completed unit.
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metal end is about 6mm from some earthed
point on the car. This will enable you to see when
a spark is generated.

Secondly discomnect from the ignition coil, the
wire leading to the contact breaker. This connec-
tion may be labelled CB on some coils. Twist the
brown lead from the ignition unit onto this
connection. The red lead is twisted onto the
other side of the coil without removing the
existing wiring. Thirdly, connect the green wire
to an earth point such as under the mounting
clip of the coil. The system is now ready to test.

Switch the unit to ‘“assisted” and switch
on the car ignition, then dab the orange wire on
and off an earthed point. Each time the oramge
wire breaks contact from earth it should make
a spark leap from the centre lead of the coil
to its nearest earth point 6mm away.

The “normal” switch position may be tested
the same way, but don’t touch the bare end of
the orange wire. Use an insulated screwdriver to
push the wire firmly against the earth point for
this test. When this test is complete turn the
ignition off and reconnect the two leads so that
the car is ready for use again.

INSTALLATION

The unit is installed in a cool part of the
engine compartment not forgerting to mount it

- EVERYDAY ELECTRONICS “MULTIMETER” COMPETITION

on some form of rubber shock absorbers. It is
very important t¢ remove the capacitor (com-
denser) from the distributor and refit it into the
unit immediately prior to installation.

Due to the inherent voltage drop of about 1-2
volts across D1 and TR3 the system may not be
able to provide a good enough spark for cold

. starting or for starting with a low battery volt-

age. This voltage drop will be no more than that
experienced with a normal system operating
with worn points. (The points should be cleaned,
or a new set installed, and adjusted before in-
stallation.)

To overcome the starting difficulty simply switch
to the normal position during very bad weather
or when the battery voltage is low. Because the
points will have been saved from electrical wear
by the ignition system they will be able to pro-
vide a much better spark than would be the
case had the normal system been in continual
usc—thus in an indirect way the system can
help with cold weather starting. It is not advis-
able to switch over to the assisted position with
the engine running,

There is no doubt that with this system chang-
ing the points and retiming can be carried out at
very much greater intervals than would other-
wise be the case, thus saving the cost of the
unit in a relatively short period. &

Winners

First: {(Chinaglia Dino multimeter) Mr. Frederick J. Pavey,
Petersfield, Hants

Second: (Chinagla Minor multimeter) Mr. David E.
Young, Ashford, Kent.

Third : {Chinaglia Minor muitimeter) Mr. K. Reed, Brack-
nell, Berks.

Lett: Mr. Frederick J. Pavey (right) being presented with the Dino multimeter (1st prize) by the editor,

Runners-up: (each wins a Chinaglia Cito pocket multi-
meter) Mr. W. Barry, East Boldon, Co. Durham; Mr. |.
Brownlee, Stranraer; Mr. M. Coles, Clynder, Dunbarton-
shire; Mr. 1. Juliff, Livingston, West Lothian; Mr. P.
Kimmance, Horton, Bristol; Mr, J. Malham, Selby, Yorks;
Mr. C. Mannix, Liverpool; Mr. J. Noonan, Stoke Poges,
Bucks; Mr. N. Patrick, Qrpington, Kent; Mr. R. Thomson,
Salford, Lancs.

Mr. F. E. Bennett (left) in the presence of sponsor Mr. Alberto Coniglio (Managing Director, Chinaglia
U.K.). Right: runner-up, Mr. David E. Young receives his Minor multimeter.

Everydey Elecironics, December 1974
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ECEIVER

By R.A.PENFOLD

His article describes a five transistor m.w.
receiver, which for simplicity uses a trf.
circuit. It is not of the pocket portable type, and
measures approximately 200Xx150X30mm.,
which allows a well spaced layout to be used, and
this greatly simplifies construction.

The internal 150 X 100mm loudspeaker can be
driven by a maximum output power of around
250mW r.m.s. A home made plywood case with
an aluminium front panel is used.

The set does not have a performance equal to
that of a more complicated superhetrodyne
circuit, but stations, Radio 1, 3, and 4, plus a few
continental stations can be received at full
volume on the prototype recciver. A class B
output stage is used, and this gives a reasonable
battery life (typc PP3) at normal listening levels.

REFLEX CIRCUIT

The circuit diagram of the receiver is shown
in Fig. 1. This consists of a reflex stage, TR1,
followed by a conventional four transistor af.
amplifier using a complementary cutput stage.

A reflex amplifier is one which gives amplifica-
tion at r.f., and when the r f. signal has been de-
tected, then amplifies the resultant audio signal.

694

Thus a single transistor provides two stages of
gain and Fig. 2 shows the effective circuitry
around TR1 during rf. amplification and detec-
tion (Fig. 2a), and during af. amplification
(Fig. 2b).

Referring to Figs. 1 and 2, L1 is the tuned
winding on the ferrite aerial, and C2 is the tun-
ing capacitor. The high impedance signals across
L1 are matched into the low input impedance of
TR1 by L2. Capacitor C4 provides d.c. blocking.

Resistor Rl is the biasing resistor for TR1, and
L3 is its collector load. Components R2 and C3
form an r.f. decoupling network, and prevent the
r.f. signal from entering other parts of the circuit
via the supply lines.

Coils L3 and L4 form a wideband transformer,
and unlike L1 and L2 which only operate over a
narrow range of frequencies at one time, these
operate satisfactorily over the entire m.w. band.

The signal across L3 is therefore induced into
L4, and from here fed via C5 to an ordinary
diode detector, D1. Capacitor C4 smoothes the
positive rf. half cycles remaining after detection,
leaving an insignificant d.c. bias, and the
required audio signal.

In Fig. 2 there- are two capacitors marked
“C4”, but if reference is made to Fig. 1 it will be
seen that this is in fact one component, and that
it is used twice. It will also be seen that the
audio signal across C4 is coupled into the base
circuit of TR1 via L2.

At audio frequencies L3 has a negligable
reactance, and appears as a virtual short circuit,
and can be ignored. Resistor R1 still operates as
the biasing resistor, and R2 now becomes the
collector load for TRI.

The reactance of C6 is-too high at audio fre-
quencies to have any noticeable effect on the
circuit, and can also be ignored. This leaves the
simple af. amplifier circuit of Fig. 2b. The am-
plified audic signal appears across R2, and is
coupled via C7 to the volume control, VR1.

REGENERATION

The two main disadvantages of this type of
circuit are that the r.f. amplification is fairly low,
there being only one stage of this, and the selec-
tivity (the ability of the receiver to reject signals
in close proximity to the desired one) is poor as
there is only one tuned circuit. Both these can be
improved by adding regeneration, and this is the
purpose of C3.

ESTIMATED COST* )

oR
‘:(.;U\QIN“CE OF COMPONENTS

ONL including V.AT.

£4.60
excluding case

*Based on prices prevailing at

time of going to press /
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Fig: 1. The complete circuit diagram of the receiver.

This merely couples some of the amplified
rf. at TR1 collector back to the tuned circuit,
where it is sent back through the circuit for
amplification for a second time. This differs from
reflexing in that the signal has not been detected,
and is still at r.f.

There is a limit to the amount of regeneration
that can be applied, and if this is exceeded, TR1
will oscillate, and the receiver will be unable to
resolve signals properly. Capacitor C3 has an
exiremely low value, and merely consists of two
pieces of wire in close proximity to cne another.

AUDIO AMPLIFIER

The amplifier is quite conventional, and has a
high gain common emitter input stage, TRZ, a
common driver stage, TR3, and a complemen-
tary emitter follower output stage, TR4 and TRS.

A break contact on the earphone socket
disconnects one of the speaker leads when the
earphone plug is inserted. Any type of earphone
can be used, atthough ideally a magnetic phone
of about 60 to 250 ohms impedance should be
used.

WIDEBAND TRANSFORMER

There is no ready made component suitable
for use as the wideband transformer, and this
is home made using an FX1593 ferrite ring, and
two lengths of 38 s.w.g. enamelled copper wire.
Details of this are shown in Fig. 3. -

There is no need to keep the two windings
particularly neat, but an attempt should be made
to keep the turns of each coil running in -the
same general direction along the core.

Everyday Electronics; December 1974

Fig. 2. The same circuit being used to amplify
r.f. and then detected v.f. (a.f. signals). ;
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BPGE BUALE .. the wideband transformer.

SCREW HOLES WHICH FORM
PART OF THE MOUNTING OF
THE REAR OF THE CASE

BASE 200 x 78

Fig. 4. Details of
the prototype
case and front
panel.

SPEAKER C
125 x 80

13 SQUARE CORNER
PIECES 138 LONG

SIDE PANEL 15x9

{6 PLYWOOD)
Fig. 5 (below). Layout and wiring details
of the component panel.
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" Components....

Resistors
R1 1M R6 470%2
R2 2-2k() R7 10k
R3 2-7kQ R8 56k
R4 1-5M& R9 1-2k)
R5 4-7kt) R10 47082

All $W +10% carbon

Capacitors
C1  Trimmer section of C2
C2  208pF (front part of 208-176 Jackson
00, with trimmers)

C3 See text

C4 0:01uF

C5 0:0474F +Mullard C280

C6 0-022xF

C7 14F elect. 16V SEE

C8 100«F elect. 10V
C9  0-224F Mullard C280
C10 1nF polystyrene
C11 0-47¢F Mullard C280
C12 100xF elect. 10V
C13 2204F elect. 10V

SHOP
TALK

Semiconductors
D1 OA91
TR1 BC107 silicon npn
TR2,3 BC109 silicon npn (2 off)
TR4 BC184L silicon npn
TR5 BC214L silicon pnp

Miscellaneous
VR1 5k log. pot with switch (S1)
L1/L2 Denco MW/5FR ferrite aerial
L3/4 FX1593 ferrite ring and 38
enamelled copper wire
LS1 25 ohm loudspeaker (150 x 100mm size
used in prototype)
B1 9V PP3 battery and clips
SK1 3-5mm jack socket with switch and ear-
phone with plug to suit, control knobs
(2 off), 0-1 inch matrix component board
150 x 65mm, materials or ready made plastic
case, connecting wire, 6BA fixings.

s.w:g.

THE CASE

The case is home made from $mm plywood
and 12mm square timber, Fig. 4 shows construc-
tional details of this, and also details of the
aluminium front panel. The various wooden
parts of the case can be either pinned or glued
together (or both).

It is advisable to make the speaker cut-out
before assembly. It can be made using a fret
saw. A piece of speaker fret is glued behind
this, and then the speaker glued to the fret.

The front pane] is glued to the four corner
pieces. The back of the case is made from 6mm
ply, and is drilled so that four wood screws can
pass through this, and into the four corner
pieces, so holding the back in place. The case
is finished by being covered with a self adhesive
plastics material { Contact, Fablon, etc).

A mounting bracket is required for the com-
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ponent panel, and this is made from 18 sw.g.
aluminium. This fits behind the front panel, and
is held in place by C2, VR1, and SK1 when these
are mounted on the front panel. For the time
being these are mounted on the bracket. The
component panel is mounted on the bracket by
two 6mm long 6BA bolis.

COMPONENT PANEL

A diagram showing the component side of the
component panel, and all external connections
is given in Fig. 5. The ferrite rod is tied to the
board by two tethers made from thin p.v.c.
sleeving. The coil former is slid along the rod
to one end, as shown in the diagram. The coil
assembly 1.3/1.4 can be secured to the panel in
the same way as the ferrite rod.

The other components can then be mounted,
and their leadouts bent over at right angles on
the reverse side of the panel. These are then
soldered together, as shown in the diagram,
the underside wiring is shown dotted. Where
leads pass close to each other, and there is a
danger of a short circuit, one of the leads should
be insulated with p.v.c. sleeving.

At any points where interconnecting leads
are too short to reach one another, extension
leads made from thin tinned copper wire (about
22 s.w.g.) are used to join them.

Connections to SK1, VRI, etc. can then be
made. The leads to LS1 are about 300 to
450mm long. The two insulated leads forming
C3 are each about 8 to 12mm long, and prefer-
ably of single core wire. C1 is ready wired across
C2Z.

ADJUSTMENTS

Before mounting the component assembly in
the case, the umit should be checked for mis-
takes, and then turned on.

Inijtially, the two wires comprising C3 should
be kept well apart. Rotating the spindle of C1
should enable several stations to be received.
The two wires forming C3 should now be brought
together. If this causes an increase in sensitivity,
the two lead outs of L2 should be swopped.

It should be checked that the frequency cover-
age is correct. If this is found to be incorrect,
adjusting C1 should enable this to be ammended.
The unit can then be mounted in the case. The
battery is wedged between two cornmer pieces.

Capacitor C3 can then be adjusted. The two
wires are brought as close together as possible
without either quality seriously breaking up, or

the circuit oscillating (which is heard as a

whistle as the receiver is tuned over a station).

It may be possible to twist the wires together
as shown in the diagram, buf in many cases
they will only be able to be brought to within
20mm or so of each other. They can in this
circumstance, be taped to the side of the case
to ensure that they are not accidentally moved
once correctly adjusted. 2O
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New products and
component buying
for constructional

projects

SHOP
TALK

\ByMike Kenward

v

WHEN is a toy not a toy? That
is a question one could ask
about the Fischertechnik range of
construction kits. We recently re-
ceived an invitation to the launch
of their range in this country (the
product is of German corigin} and
wondered quite why they thought
an “electrouic” magazine would
be interested. It turned out that
they produce electro-mechanical
and electronic kits that can be
used to control and drive the
models made from the basic kits.
The electronics are supplied in
module form with sensors—light
sensitive, heat sensitive etc.—
supplied as plug-in parts. A modu-
lar relay is also provided to drive
the model motors or lights.

The basic construction set
(suitable for age 6 upwards) costs
£12-05 and to this can be added
a motor kit £6-95 and an elec-

tronics kit £14:55, however, the
range and versatility are vast.

The kits are made of moulded
nylon (non-toxic) are guaranteed
against breakage—the electronic
parts are also said to be pro-
tected against damage from
wrong connection. They should
be available from your local toy
shop by the time you read this.

Ultrasonic Remoie
Controllier

The receiver for the Ultrasonic
Remote Controller requires one
or two parts that are not generally
available—the TAA 930B inte-
grated circuit and the ultrasonic
transducer.

Phoemix Electronics Ltd,  can
supply the i.c.—they do advertise
in our pages—the i.c. costs £1-23
inchuding VAT.

The transducer costs £3-75 and
it would be a good idea to get the
“R” and “T” versions in one go
(receiver and transmitter) since
the “T” will be required for the
construction detailed next month.
Total cost for the two including
p. and p. and VAT is £7-00. They
come frem Hall Electronics, 48
Avondale Rd., Leyton, E17.

Other components in the re-
ceiver should not be difficult to
get—almost any metal case could
be used to house the unit.

M.W. Reflex Receiver

Once again just a couple of
unusual components are required
for the M.W. Reflex Receiver. The
ferrite ring is available from

Henry’s Radio and the ferrite
aerial from Denco for 66p plus
VAT, plus postage—a total of

85p. Denco are at 355/9 O1d Road,
Clacton-on-Sea, Essex, CO15 3RH.

The case for the receiver can
be home made or the complete
unit could be housed in cne of
the plastic cases that are gener-
ally available.

The River

None of the components speci-
fied for The River should be diff-
cult to get hold of. The 75 or 80
ohm speaker may need lcoking
for, but most of the larger sup-
plies should be able to provide it
for you.

The taghoard used to mount the
components is becoming rather
outdated but does provide a
simple and satisfactory base for
this unit.

Ignition System

As regular readers of this page
will know after the publication
of the original Transistor Assisted
Ignition system A. Marshall ran
out of the TIP49 tramsistors and
have still not been able to re-
plenish their stocks. This means
that two TIP53 transistors have
to be used instead—at an increase
in cost.

Once Marshalls receive some
more 49's they will resume supply
at the lower price (£2-85); until
then, the cost of the semiconduc-
tors (diode and all transistors)
from them is £3- 80 including post-
age and packing and VAT. Since
it is very difficult to say quite
when supplies from the manufac-
turers will resume we suggest
readers send the larger amount—
those who send off in a few
months time may get a refund!

THEN [ SHOULD BE
ABLE TO FIND HIM
L WITH MY METAL

IS PAP WEARING HIS
WEI?VING RING?

LOCATOR

THESE KIDS svmao HM IN(/L-']
THE SAND, BUT CAN'T
REMEMBER WHERE
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wait for
7-day service,

Buy the new Doram
catalogue and you could have
your components within 7 days
of ourreceipt of yourorder.

lfyoudon't,you'll have
your money back and no
questions dsked.

Whatyouwon't getis
atedious wait. Which goes on.
And on.And on.And on.

You know justwhere you are
with Doram.
Millions of components.

Doramis a brand-new
dealfor serious amateurs.
lt's @ complete door-to-door
components service operated
by mail order.

You buy the Doram
cataloguefor 25p lthat'sa
yearly reference book for the
price of a pintl and then you
orderfromit.

We're big enough to
offeryou stocks of millions of
components on over 4,000
product lines.
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need never

And so confident of our
service thatif we can't supply
the part you want within 7 days
ofreceiving your order,we'll
give you your money back.
Immediately.

No-quibble guarantee.

It's just aboutimpossible
to buy a defective partfrom us.
Because our checking is so
pains-taking.

Butevenif the unthinkable
does happen-and you're
unlucky-then we'll still make
you happy quickly.

Because we offerano-
quibble replacement part
sefvice.

And our guarantee is
guaranteed by the factthat
we belong fo the biggest
electronics distribution Group
in Britain.

Allbranded goods.

All goods supplied are
branded goods. Made by big-
name manufacturers like RS,
Mullard, SGS-ATES, Ferranti,
Siemens etc.

Doram brings the
amateur the sort of service only
Erofessionols have enjoyed

-before.

Sodon'tdelay. Use the
coupon.Send today foryour
first Doram catalogue.

It can make yourlife a whole
oteasier.

For25pthat can'tbe
bad,canit?

ol == N = 1
| ENCLOSE 25p7 PLEASE

SEND ME THE NEW DORAM um
CATALOGUE. I

l Name. .
Address. .. .

Doram Electronics Limited,
PO Box TR8, -
Wellingtan Road Industriol Estate,
Wellington Bridge, Leeds LSI2 2UF.

*This will be refunded on orders I

of £5{less VAT) or more received
I by us before March 3lst, 1975,

Doraml1

EE /12174
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SUPPI.IES OF SEMI-CONDUCTORS TO THE WORLD
///////// = 0

Telephone E{ tlectronic Transistor & {pjasic Power
I t ,E go:lglegsill
Comner qpiion £610 Transistors

Now In kit form, we offer this "up-to-the-
NOW IN /

These are 40W and 90W Sllicon Plastic Power
Transigtors of the very latest deslgn, available
In NPN or PNP at the most shatferingly fow
prices of all time, Wae have baen s¢elilng these
successiully In qunnnty to all parts of tha

)

/////////W////////////////////

minute'* electronic |gnltion systsm. Simple to
COMPLETE make, full Instructions _supplied with these
TELEPHONES fanding features. -Lransistor ‘and con-

veantional switchability, burgiar proof lock-up
and automatic alafm, nagative and positive
compatabllity.

Normal Househo!d Type

EX. G.P.0. only 99P pap :
DBHC
TELEPHONE DlALS

Standard Post Office type, Guaranteed In
working order.

fh
2
&

Wil

Extension Telephones
Ideal for childrens toys {Up eagh P.&P. 25p,

\\\\\\\\\\\\\\\\\‘&. \\\\\\\\\\\\\\\

X

Hatch Generator is now availabie
Exzential for alignment of colour guns on all

only 2 e e T e wotld and we are proud fo offer them under
/ - g FSy our Tested and Guaranteed terms.
Range 1, VCE. Mln 15. HFE Min 15,
U ///é New X Hatch N = T
é Our new vastly Improved Mark Two Cross § 90 Watt 24p 2p  20p

Tested and &

Range 2. VCE. Min. £0.. HFE Min 40

/////

colour T.V. receivers, Featuring piug In !C's 112 1325 26-50
ﬁuaranteed and amore sensitlve sync. pick-up circuit. The \ 38 w‘n ;gP gb g:
TE case is virtually unbreakable—Ideal for the en- e NM NPN or PP BRI
glneer’s tool box— only measures 3% x 557 2 37, easa siate oF on order.

High Sp ead Magnetic Coun!zrs‘dugll (nDn—
rasef) glv oLd8V 4 x1x1In3pp & pSp.

SERR 95 e £19h

IN4007 Si1. Rec. diodes,

Paks
1,000 P1V lamp plastic sop

T_ Recd Switches, 1° long, sop

i dla High Speed P.Q.

.

INTEGRATED CIRCUITS
We slock a large range of [.Cs at very com-
petitive prices {from 10p each). These are ail
2'{“ In our FREE Catalogue, see coupon
elow,

METRICATION CHARTS now avallabie
This fantastically detalled conversion calcula-
tor cartles thousands of classified references
between metric and British (and U.5.A.)
measurements of lenath, area, volume, fiquid
measure, welghts etc.

Pocket Slze 12p Wall Chart 18p

LOW COST DUEL IN LINE I.C. SOCKETS
14 pin type at 15p each | Now new low profile
16 nln type at 17p each type

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

i
%

x\\\\\\\\\\\\\\\\\\\\\
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EE AUDIO IC

We have Just recelved a large consianment of
LM330 IC's. These are specially selected 10 a
hlahar grade and are marked with the number
Flops B 745.
I apdi r 1
H41 2 SH Power transfstors This fanmﬂ: e 3\"&’m e ey

l
o comp pair BD131/132 tn‘;‘rtn'nllm 'ﬁ:‘ nmulll?erl with ;alun‘;e |nd wge
63 2N3055 typa NPN Sil. control e qunly s good and has to be ff
4 power transistors. Below SOP \ heard to be belleved, ’,
spec. devices

PR ki v = Our £| 00 zn:nvlet- with
84 3819 N Channel FETs ¥ special ata and
] 4 2N3818 In plastic tase 50]’ \\\ price ea projects book 7

(=== Unmarked
Untested Paks

H3s Mixed Diodes “G:
Ioo Gﬁg bon%eils ety r.'.’m SOP
Marked and Unmarked.,
Ha Short fesd Transist:
30 e Emnar wses S0P

ntegrated Lircuits.
é 4 Cates SMC se2. 2 Flp Fip S0P /I'

2

=

BOOKS
We have a large seléction of Reference and
Technical Books In stock, Defails ara Ir our
latest Catalopue. Send for it TODAY, using
the coupon below. N.B. Books ars vold of

)

iz

Send for Hists of publicalions

Transnstnrs

/// U TR

%/

Bt Germanium Tranu[stom in stuk k
- Gl:F:n:Funn:n + 50 We Zo[d ndvery Inrgta rdangla ollfznlly rarked, / ur amous a
rmanium Dlodes’ tes! i aran 8, pow . - -
150 N onertype 50 iancistore, dlodes and recfiers ot very is still leading in value

cumae:mve prices. Please send for free
catalogue,

Our very popuiar 4p transistors
TYPE " A'* PNP Sllicon aifoy, TO-Scan
TYPE" ' PNP Sjlicon, pastic encapsulation
PNP Germanium AF or R
TYPE F" NPN Sillcon plastic encapsulatlon
TYPE ""G" NPN, Sillcon gimilar ZTX 300 range

RELAYS FOR
8 varlous tvpes p

Full of ShodLeud° k | s & Electron]

ot approx, 176. We nummee at
least 30 really hlgh quality factory marked
Transistorg PNP & NPN, and a host of Dlodes
& Rectifiers meunted on Printed Circult Panels.

identl Chart to glve some
Intormation an the Transistors.

Pleaseaskfor pakPLonly 90p,

AF, RF, Sil. and
erms.

B4 Sll]c n Dicdes DO-7
; loo glas;equ;v 1o OA200, 50
OA202

P
ol P

BIY 200 Tme:%stors manula:turems
p

BES SIL, Dlodes sub. mt
_I 00 iNG14 and TNOIS types 50p
B TS G e 50p
TO-3 Can.
H¥? 3315N Channel
Io plastic uusr;n‘e“zi'l's so

1

..
Make a rev counter

for your car

Brand new by a famous
The ‘TACHO ELOCK'. This encapsulatad
block wiil turn apy 0-1mA meter Into a linear

manufacturer
and accurate rev. counter for any car with
OVE!SEAS ADD EXTRA FOR POSTAGE

normal colf ignltion
HEP | - Data supplied 1
SR £I nnp each £2 ﬂ’ suy THESE Goons WITH ACCESS

B FHE pAK LTD Depl.D. 222-224 WEST ROAD,WESTCLIFF-ON-SEA, ESSEX.

& Bou No #0919 TELEPHONE: SCUTHEND (0702) 46344.

L

TV Tu“lélr Units

Please add current VAT rate

MINIMUM ORDER 50p. CASH WITH ORDER
PLEASE. Add 15p post and packing per ocder
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The Extra-
ordinary =

Experi- -

O -9
Proiessg@
Ernest %

Eversure
by Anthony Ja

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

S THE ROBOT drew even nearer

to him, the startled Professor
saw that the unusual movements
caused by Bob’s oscillator seemed
to be making the robot perform
a strange dance. Despiie this, the
robot seemed to be keeping to its
original instructions. It seemed
to dance towards the Prof in
time with Bob’s tune. It gently
placed the ohm-meter on the
work bench, then danced off and
disappeared amongst the equip-
ment at the other end of the
TOOm.

The Prof. interrupted Bob’s
musical attempts, which were now
taking the form of a series of
gently rising and falling notes,
rather like the electronic music
sometimes heard from the sound-
track of a sciencefiction fantasy
film, and pointed out to him that
the ohm-meter had now arrived.

What the robot had brought
was actually a multimeter but
Bob picked it up and switched it
to a resistance range. He soon
found, by applying the test probes
of the meter to various pencils,
that eack one did in fact have
a different resistance (as deduced
from his experiments described

in the last issue) and that by slid-
ing the probes to different dis-
tances apart aleng the pencil line
on his piece of Paxolin, different
resistance readings appeared on
the meter scale.

Meanwhile, the Prof. had pre-
pared a few more experimental
resistors similar to the ones des-
cribed earlier. He had painted
graphite paste around the solder
tags, but had not yet put a car-
bon conducting track across from
one tag to the other.

“Now,” said the Prof., “We can
use these to produce a number
of different values of carbon resis-
tor.”

“Can 1 do some?” asked Bob.
The Prof. gave some of the partly
made resistors to Bob and to-
gether they began to make a
variety of resistors. .

Bob painted resistors with wide
tracks between the tags, medium
tracks, and narrow tracks down
to about 1mm. Some of the tracks
were made up of several layers
of mixture and some consisted of
ouly one thin layer. The Prof. had
meanwhile made up another mix-
ture of graphite and quick-drying
varnish using more graphite so

Er;eryday Electronics, December 1974

' Bastt

that the mixture was a thick
paste which could be spread like
butter. He spread a thick layer
of this from one tag to the other
about 3mm wide by 3mm deep on
some tesistors. Bob painted a thin
zigzag line from one tag to
another.

After a break for lunch the
pair retfurned to the now dry
resistors and Bob began using the
multimeter to measure the resis-
tance values of the various resis-
tors they had made.

The resistors covered a really
wide range of values. The lowest
value was the one with the
thickest, deepest track and this
measured 12 ohms. The highest
value was the one with the thin
zig-zag frack and this measured

about four megohms. Between

these were resistors of a variety
of values and Bob knew imme-
diately that it should be possible
to make any value of resistor
from a few ohms up to a few
megohms, quite easily.

“Suppose I wanted to make a
15 ohm resistor, Prof?” asked Bob.
“Could T alter the 12 ohm resis-
tor sufficiently?”

“Yes,” said the Prof. “Just use
a craft knife to scrape off some
of the mixture and the value will
rise.”

Bob connected the meter to the
12 ohm resistor and checked the
resistance reading. He left the
meter leads connected while care-
fully scraping away thin layers of
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graphite mixture. As the mixture
was removed, the meter reading
gradually changed...12 ohms...
13 ohms...14 ohms...15 ohms
...15-5 ohms...“Whoops! I've
taken too much’ off!” said Bob,
looking wryly at the meter read-

ing. The Prof. picked up a very

soft lead pencil and carefully
rubbed the surface of the resistor,
using very light pressure.
Gradually, the meter, reading
crept back down to 15 ohms.
“Now, let’s try some high value
resistors. We should be able to
trim the values of all these resis-
tors to our preferred values,” the
Prof. stated. He changed the
range on the multimeter and
connectéd it to the four megohm
resistor. Bob saw that the meter
needle moved to the same read-
ing as previously. Using a typist’s
ink eraser, the Prof. very care-
fully rubbed the fine carbon
track, using very light pressure.
The meter reading altered slowly

as he did so, until a reading of.

five megohms was obtained.

“Prof.,”’ said Bob, “The carbon
line on that four megohm resistor
is very thin and while you were
altering it to five megohms sup-
pose you rubbed a little too hard
and broke the line?”

“If I broke the line,” replied
the Prof., “It would break the
electrical connection so that no
current would flow through the
resistor. The meter would then
read open-circuit. Let me demon-
strate.” The Prof. rubbed the line
with the eraser and as he did so,
the meter needle moved even
higher until at one point the car-
bon track was severed and the
meter swung to read open-circuit.

“Now,” said the Prof. “We can
repair the break in the carbon
track quite easily by rubbing it
with a hard pencil, or by using
more graphite mixture.” He
selected a 8H pencil and rubbed it
carefully across the track at the
point of the break. The meter
needle began to move and
gradually crept back to five meg-
ohms.

“If we wanted a lower value
resistor, say one megohm, just by
continuing to rub with the pencil,
the value will become lower.” The
Prof. demonstrated by continuing
to rub with the pencil. The meter
reading went back to four then
lower, three, two, one megochm.
“To go much lower, we would
have to use a much softer pencil,”
observed the Prof. He used the
eraser to bring the resistor up

702

once again to five megohms.

“It all looks so simple, Prof.,”
remarked Bob. “But I'm sure I
would not find it so easy to alter
such fine lines to the accuracy
you have just demonstrated!”

“The higher the value of the
resistor you are making and the
finer the carbon track which you
must produce, the more difficult
this becomes,” agreed the Prof.
“But if you start off by making
resistors of a few kilohms, rather
than a few megohms, it is much
easier to do.”

“] see. So if I practice first with
some of these other resistors

One of the Prof's experimental
resistors. This one uses a zig-
zag track to obtain high resis-
tance

with the wider tracks, I could
tackle more difficult ones later.”
“Now that we can make resis-
tors of almost any value,” said
Bob, “we should be able to con-
nect a few of them together to
make a simple note selector for
my musical note generator. Some-
thing similar to a keyboard!”
“Yes,” agreed the Prof. I will
show you how to build a note
selector, using a number of resis-

s SRR

The value of the resistor can be
raised by rubbing away the
track

tors which we can make and con-
nect together on a single piece of
printed circuit board or Paxolin.
It wil} enable you to use the
oscillator to produce melodies or
to produce musical notes which
can be taperecorded to make
some electronic sound effects!”

At this moment an amazing
sound effect became apparent in
the laboratory. An electronic tone
rising and falling like a siren.

“Oh, no!” wailed Bgb. “T know
that sound. It is the alarm signal
for your latest experiment. It's out
of control and could be dangerous.
We cannot go near it and if we
don’t stop it soom it could syn-
chronise the brain wave patterns
of everyone nearby. What caa we
do, Prof.? “Think of something
quickly!”

To Bob’s amazement, the Prof.
seemed impervious to the blaring
alarm signal and completely un-
aware of the obvious danger.
Could it be that the experiment
had already begun to affect his
brain wave patterns?

Continued next month!

Ok, no! wailed Bob. I know that sound. It is the alarm signal for

your latest experiment.”’

»

Everyday Electronics, December 1974



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 fundamentals of
5 electronics and show how easily the subject can be mastered.
: Write for the free brochure now which explains our system.

—

B e e M T T e s
| 1/BUILD AN 2/ READ, DRAW -
-~ OSCILLOSCOPE AND UNDERSTAND s

CIRCUIT DIAGRAMS

You learn how to build
an oscilloscope which

remains your property. .

With it, you will become z : i

familiar with all the i ' s e

components used in as used currently in the —

RAPY electronics. various fields of electronics. -

r e SRR Y S T T AN T T
3/ CARRY OUT valve experiments. transistor experiments 1115 NeW style course will enable anyone to
OVER amplifiers, oscillators, signal tracer, pho- really understand electronics by a modern,
to electric circuit, computer circuit, basic practical and visual method—no maths, and

A0 EXPERIMENTS g, receiver, electronic switch, simple 3 Minimum of theory—no previous knowledge

ON BASIC ELECTRONIC transmitter, ac. experiments, d.c._experi. requirehd. Itwill also enable anyone to under-
| CIRCUITS & SEE HOW ments, simple counter, time. delay circuit, stand how to test, service and maintain all

! ? 4 types of electronic equipment, radip and TV
{ THEY WORK, including ; °¢'V'®'"d procedures. receivers, etc.

l : POST NOW To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept. EEL 114, |

| FR E E for P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: l

I BROCHURE we do nol employ represenlatives I
plats BLOCK CAPS

i

I or write if you prefer mot to cut page ADDRESS pLEA.SE
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TRANSISTORS, VALVES AND SEMI-
CONDUCTOR DEVICES - ANY QUANTITIES
UK'S LARGEST STOCKISTS

(Post/Packing 15p per 1-6

o {G.8. Carr.fPack. |5p per Ithm) items GB unfess stated)
b NG rice | coramic Filtars Fibra optics
1 Bi3el Teiahone Amplifier—Sucton 5353 | Miniature 10-7 MHZ filters | 0,07 diam. mono flament
3 TI206 2 Station Intercomm £4-95 | 40p pair. £330 merliogmexnes (earr./packing 35p}
4 T1306 3 Srtion Intercomm £9-95 : % 0-13"  diam. 64 fibres U4324, 20k/V  with
5 T1406 4 Seation Intercomm £12-50 Z:N4!4 Radio IC  with | £I per metra “‘;5 £9-25
& TAIA 2 Suarion Telephones Intercomm £13-50 circuic £§-20 lean”d;:; mares  tails ';-':ﬁ meiokfv ‘;vu;h
g \3/;3.332‘)5;:;5;;‘::;rle:‘::srl::::omm Lg‘z)g Strobe Tubes Radio Comtrol XTALS U4313, 20k/V with sceel cage £i2-50
9 PK3 ETCH your own printed circuitz: ~ £2-35 ZFT8A (similar Ma::lr?ed :,I,.r':,. 455 KHZ S:gi; zgglkvaw“:;uc:s;znsi:mr “l:“:?
:IIJ LEJ:;I; sfverbefzticr’ :r;:pliﬁ" ::;:g w  4A)  £4-00 IF €2- 0Rﬂ);(:r. forall superhec steel case £10-50
trasonic switc o 8 trans. s, U4323, 20k/¥Y pl HZ 485KHZ
:3 ;(PI?OI Pheza;ln;ric alarm system lil:gg ZETZ NS L00 T Ny OSC wi kt":“p LIS 5,70
olid stare tachometer £11- 1 4 IT1-2, 20k/V sl -9
14 Power dash transistor assisted ignition £13:50 | 7 sesment Lightweight telephone THL33ID {B;S‘;JYZ:TV Robust 253
15 Car auto lock €2-75 indicators i handsers brand new com- TPSSN 20k/V (Case €2-00) £8-25
16 4 amp 6-12 volt battery charger £4.85 | 30I5F with 1| plete with gfgoﬂ"" for TP10S 2K,V £6-15
17 EF21 Car radioftape quad adaptor E4-68 | dara L1-70ea ORI R TW20S 20KV £10-00
I8 Fully disappearing car aerial £2-00 " MARRIOT TAFE TW50K 50KV £11-25
19 Electrlr. disappearing car aerial £7-80 Spring delay HEADS EPIOKIN 10KV £9:95 i
20 ET (FI009) Morse Code KeyfBuzzer £1:70 units = AFI05 50k/V Deluxe {case £1-50) £)2-50
21 VH Ty £4-50 | HR42 97 ewin spring £3-30 | .17, High Impedance £1:30 SI00TR [00kfV Plus trans. tester £22-50
22 LM30D 50K Disco mic, £12-95 A = *18* Med. Impcdance £3-50 2
g eale S 1272 | P 20p HRIG” twin spring | 36" Med. Impedance £5-00 General Test Equipment
24 Car lighter plug 12v voltage adaprors £6-85 pp 25p 63' 2 m:l: mono (1 aarr/packing 50p: * carv./packing 30p)
00mA (state §]71/9 volt) £1-95 ea. High Im £1-75 unless seated
25 STC time delay module £1:30 1C Clock A Eu'u Heads for *I7* Naw Ravolutionary Superteitar 680R
26 Gravenire 931A photo electric unit MM 5314 single chip clock | 18" and "36° ,ISe 680R Multi-tester £18-50
Gwith dna) £3-50 | with CCT £9-00 43 Er-se Head for °63" 75p Accessories
27 3ch. 3 x 500 wazr saund to light £21-50 Sterco Casserte Head £1-20 Transistor tester £11-00
28 3 ch. 3 x 1000 watt sound to light Ulerasonie transducers Boben UL290 Erase  £1:50 -Electronic vole, £18:00
plus overide £41:25 with datafcircuts LS pr {Post, etc. 1Sp any Q“lﬂyty) #;“n?:a::gbe é”:i

Gauss meter €11 -95
Signal injector £5-9.
Phase Sequence g ’5

EHT Probe
Shunes 25/50/10A  £4 so

29 150w, light display projector with whee! m 5¢
30 HMI {B2005 4 channel 9 volt mixer 4-20
3] X100 deluxe 4 channel mixer £6 78
32 H67£G 1320) Steren hezdphone amplificr £10- 50

Slider control mixer £27-95

34 RE208 suren phene adaptor £-25 | .. "
35 MDB80Z stereo phenes £-20 H‘;‘::;_ls ts::uEnr?lP 1!:::':: :?detﬂlly for E'IE?%% l:é grurln‘;:c::r‘tr;:;c:_rder l?: 41)0
36 CIS200 stereo phones ﬂ 75 rew type with library case $TEIS Grid dip meter 440KHZ-28MHZ
37 ClS 250 starec phones -30 Pass paid (GB £19-95
38 G301 and GI30S stereo phone controls ﬂ 95 3 for & for 2TE65 28 Range valve volumeter £22-30
39 Car stereo speakars in pods. Special 60 £1-10 £-00 1Tk20D RF Generater 120KHZ—
offer £2-95pr.- | co9p £)-47 £2-85 S00MHz £18-95
40 Crystzl lapel microphone £0-60 Cl120 £1-83 £3-54 tTE221D AF Gen 20HZ-200KHZ £19-95
:I2 Elgb'é oar spe:k!rs(g'ont’ﬂ‘eir f;d“r :: ;lg i - - :g;"loggOIDn :Iurcmunmsllstar test.:rzié: ;g
i roove Clean {Rcf, No. 42 o TT eluxe meter 1-3
43 Bib Record aare kit (Ref. No. 43} £2-20 SPECIAL OFFERCASSE ESTORAGE '1T|45 Compact transistor tester £14-75
44 Bib cassette recorder care kit (Ref. Rotating unit up to 32 cassectes '! 3-38 R/C ose. 20HZ-200 KHZ £19-75
No. 26A) £1-96 stackable £3-60 pp 15p $C3042 SWR Meter £5-75
45 Bib cassetee Tape splicing kit (Ref. Car unit_with bracket for [0 SE350A Deluxe signal tracer  £12- 95
Nao. 24) £1-64 cassettes £2-80 pp 10p 4SE400 Mini-lab all in one tester £13-50
BASF reel-reel Hobby Box £2-40 Sé;o%“é 5%0.000 KHZ (;-.-.- Ll)qu 00
47 2000 OHM Headphones £1-50 R it = Diher 5 SIEHI A REcpl O
48 4000 OHM Headphones €1-55 | ELECTRONIC i A I Aoty e T A
43 ﬁaux:‘e)tte Recorder Mic. (24 % 33mm A COMPONENTS ’p:nelnn ::ﬁp::::pm:ent r:; 7ﬁ:dmp var, transformers {carr. £1) (5 45
50 420 E5 Microscope £5.70 & EQUIPMENT qugxey(orpyour reqmr!r&“m“ io activity counter 0-10 (carr. £I) A
51 UPO50 Low cost 9 volt aliminator £2-25 (Pleast enclose large SAE with all enquiries) Mains unit for above {carr. 50p} £3-75
3 BEon 5y Pockes aimior™ e fisles FTEZ=g| PA-DISCO-LIGHTING E t
'ocket caleulator > 4 . - [
55 BC817 M’emory packet caleulator £18-30 BUILDIT quipmen
56 BCM 850 % and memory calculator £27-95 YOURSELF Ready to use and use again.
gg gnbtnx sorlgermg iran qu: (5K I)59) ﬁ?llg idtiumnal and vmtldl:
ib recerd care kit (Ref. No. = Transistor circuits wit
60 5pe Chassiz punch k( £5:50 ::ﬂ'—:!,";?;‘;‘: full handbacks.
&1 Lang: desoldering tool £5-50 MVIVILW Radi Cer. 10in I, 10 projects
62 | amp In line mains suppressars £2-50 ™ 'Es‘“ 25 pp 20p £5-95 Post 20p
63 BSS2 (E|013) 7 way stereo speaker 9 vole regulated power 50 in |1, 50 projects
switch 3 £2-20 s £1-15 pp 15p £13-95 post 25p. Sest range of
Weller 8200D-PK expert gun kic £6-20 PPIY : an Tigh
‘S’ Dec breadboard £1-98 I5 wact inverter t50in I, 150 proitcts s Lixhte
3* Deg breadboard £4-29 £5-20 pp 30p €21 -50 Post 30p ing,” mixing, microphones, accessories.
ey 3 e speakers, amplificrs, fenses, erc., etc.
4’ Dec breadboard £7-50 40 wate inverter Radionic X 20, 20 (Elec.) FREE stock lists (Ref. No. IB) o rcuuest
“T* Dac breadboard £3-65 £6-80 pp 40p j Projects  £4:95 Post20p CALL IN AND SEE FOR YOURSELI
Instanc head soldering gun £2:30 Sinclair micromaric radie Radionic X 40 40 (Radie) AT HENRY'S DISCO CENTRE
40 watt soldering iron £1-90 £2-23 pp 15p Projects £9-45 Post 20p EDGWARE RCAD 01-724 £963.
615 Power supply ] 590 SWR  meter 790 Capacitive 715 Phota cell 7
for 2 x 120 £9-47 Burgular alarm switch €897 o)
£6- 54 " 1630 STAB Pawer o 795 Electronic 8°, T0 BE ADDED
230 AM/FM - aerial supply 6-12v 835 Guitar preamp. continuity
& amplifier £3-29 0-25-0-1A£9-24 £4:99 tester £4:97 TO ALL ORDERS
310 Radia coneral 240 Aute packing { 690 DC motor 840 Delay car alarm | 860 Phote timer
e e ﬂ,;,ic’ light £6-90 speed Gov. £6-99 £15-51
g €66 275 Mic. preamp £3-31 875 CAP, Discharge | 235 Acoustic Alarm (EXPOI’IVAT FREE)
345 Superhet RIC 127 Noise reduc- A2 700 Electronic ignition for car '£°8r- dl"“'"
- receiver £6-61 tion unit £9-55 | 525C 120-160 MHZ Chaffinch £7-92 engine (-Ve 6
&5 Simple transis- | 157 Private TV loop VHF tuner 707 Windscreen Earth)  £13-19 | 465 Quartz XTAL
tor tester £1-66 Trans. £4:95 £11:31 wiper timer 80 Scope Calibra- checker £9-90 FOR MORE
115 ﬂvn;‘t, amplifier | 130 MOno“ t.ioﬁxrol 5708 L': generator * £7-97 tor £2-65 220 Sisnll infector
7 unit £4-16 1OHz-TmHz 60 Acoustic switeh | 255 L=ve1 indicator
120 f2watt amp | 605 Power Supply £21-45 £12-57 G 190 VOX_ £13-62 ELECTRONICS, SEE
£4-73 for 115 £5-31 | 5755 $q. wave gen- | 790 Metal Detector l20—|60mH= 432 Tesuakit £21:83
|25 Stereo contro | 610 Pawer supply erator 20Hz- (electronics Vi 570 Buffer Bacte. ;
unic  £6-61 for 120 €531 20Khz  £19-77 anly) £10-91 : Charger £7.55 | BACK PAGE

Electronic Centres

L ] 404-406 Electronic Components & Equipment 01-302 8381| Hi Fi and
308 PA-Disco-Lighting High Power Sound 01-723 6963 Electrenics
303 Special offers and bargains store Centres Open
; Sam-&§pm

Alimail to 303 Edgware Road. London W2 1BW

y EDGWARE ROAD, WZ Prices correct at time of preparation. Subject to change wirhout notice. E.& O.E
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DOWN T0 EARTH Y

By GEORGE HYLTON

“My transistor radio hums when placed close to an electric clock
on the bedside table, but only when it’s tuned into a station.

What is happening?”

Well, here’s a deceptively
simple question! Hum--mains
hum, that is-—can get into cir-
cuits in at least three ways:
leakage through imperfect insula-
tion; capacitive coupling; mag-
netic coupling. ’m going to stick
my neck out and declare in a
firm, confident tone that the
present case is clearly one of
magnetic coupling.

MODULATION HUM

The really clinching clue, as I
see it, is the observation that the
hum appears only along with a
programme. This makes it almost
certain that we have a case of
what’s usually called “modula-
tion hum.” Modulation is usually
thought of as something that hap-
pens at radio transmitters rather
than at receivers. It’s the term
used to describe how the audio
pProgramme-signal is impressed
on the radio frequency carrier
wave which the transmitter broad-
casts.

In an amplitude-modulated
(a.m.) transmission the strength
(amplitude) of the carrier wave
is made to vary in sympathy with
the programme. In an fm. trans-
mission it's the frequency of the
carrier wave that varies. Either
way, some form of modulation
circuit is involved. Receivers,
oddly enough, also contain Dbits
of circuitry which are quite cap-
able of functioning as modulators,
even though that’s not their pur-
pose, e.g., frequency changers,
amplifiers, and detectors.

If you apply to any of these
two signals simultaneously, one
a high frequency, the other a low
frequency, and at the right rela-
tive strengths, then the strength
of the high frequency will be
made to vary in sympathy with
the low ope, just as in an am.
_transmission.

In our reader’s case, the hf.
signal is the carrier frequency

of the incoming station. The low

frequency is the 50Hz mains,
picked up from the electric clock.

Why am I so confident that it’s
a case of magnetic pickup? Well,
both clocks and transistor radios
are usually i well-insulated
plastic cases, which more or less
rules out leakage. It would be
hard to get the clock and radio
close enough together to cause
an appreciable amount of capaci-
tive pickup. But transistor a.m.
radios have a beauntifully efficient
gadget inside them for picking
up magnetic signals, in the shape
of a ferrite rod aerial.

AERIAL

It’s true that the aerial isn’t
designed to work at 50Hz, but it
does. Not as well as at r.f., of
course, but well enough to pick
up a good strong signal from the
magnetic field of the clock motor.
The input circuitry of the average
transistor portable is on the lines
of Fig. 1. The first transistor is a
frequency changer, to which the
incoming {ransmissions are ap-
plied via the coupling winding of
the ferrite rod aerial (L.2) and the
local oscillation via the winding
of the oscillator coil in the emit-
ter circuit.

The S0Hz signal that does the

Fig. 1. The first stage of an
portable

average transistor

radio.

FERRITE ROD
AERIAL

Lt

TUNING
= CAPACITOR

~41

damage is the one induced im L2.
A much bigger one is induced in
L1 but the impedance of the
aerial tuning capacitor Cl is so
enormous at S50Hz that practically
no cuarrent circulates. A 50Hz sig-
nal in L2 on the other hand can
get straight to the base of TRI.

This S50Hz signal, if strong
enough, produces a 50Hz variation
in the collector current. Since the
gain of a transistor in this sort of
circuit is a function of its collec-
tor - current, any other signals
present (including the incoming
station) are subject to a gain
which varies at 50Hz. The transis-
tor is acting as a modulator.

The h.f. signals which go into
the if amplifier are now all
modulated not only with the audio
programme but with 50Hz. When
applied to the detector after if.
amplification the 50Hz comes out
along with the programme. Hence
the hum.

Moreover, it’s not just the in-
coming r.f. carriers that get modu-
lated at 50Hz but the modulation
sidebands as well, so the 50Hz and
the programme get quite inex-
tricably entangled, and every
audio tonme which emerges from
the loudspeaker has a S50Hz
wobble on it.

OTHER RECEIVERS

It makes no difference if the
first stage of the receiver is a
radio-frequency amplifier instead
of a frequency-changer. The pos-
sibility of hum modulation is still
there. So t.r.f. receivers cam pick
up hum, too. It's less likely in
f.m. receivers, but still possible,
because the oscillator coil may
pick up hum, which pushes the
frequency around at 50Hz and so
produces a genuine 50Hz fre-
quency modulation on all incom-
ing signals!
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JOSTY KITS
FROM
ELECTRO SPARE

The Josty appointed stockists

x ALL KITS POST FREE! s ALL PRICES INCLUDE VAT!

It makes practical sense to invest in Josty Kits. They come
compiete with everything you need — all the components ready
to use, including even the solder. Plus easy-lo-understand,
{ully comprehensive instructions, and a cast-iron guasaniee.
Justiook at the fist of Josty Kits available now from Electro
Spares. Remember, every price fnc/udes VAT, and every Kit

is post free.

Model Josty Kit
Retail Price List

Tota/ RRP . AT30 Photo Cell Switching
inc. VAT Unit 6-
Monn Transistor ATS0 400w Triac Light Dimmer
Amplifier 5-28 | Speed Contro} 5-28
Mixer 3:96| ATS56 2.200w Triac Ligit Dimmer
Mono Transistar = _Speed Contral 1-58
Pre-Amglifier 2-87 | ATS Automatic Light Control 2:34
Emitter Amplifier 250 GU330 Tremelo Unit for
Small 0-5 W dmplifier guitars, efc. 8-25
for mucrophone 4-65  HF61 Ojode Detector 3-66
AF305 Intercom 878 HFB5S Frequency modulated
AF316 Mono Amplifier (for FM transmitter 2-97
Stereo use twoj 8:50| HF75 FM Transistor E
M160 Mullivibratar i-88 Receiver 316
M1302 Transistor Tester 9301 HF310 FM Tuner Unit 17-39
M131 Vu-Meter 5:01 | HF325 De-Luxe FM Tumer Unit26-53
MI182 Stereo Balance Meter  5-47  HF330 Stereo Decoder foruse
LF380 Quadrophanic Bevice 12-50 vith HF310 or

ATE0 Psychedelic Light Contral, HF325 10-95
Single Chansel 8-58  GP310 Stereo Pse-Amptouse
ATES Psychedefic Light

with2, AF310 2339
Contsol, 3 Channel 18-00 GP312 Basis circuit board 12:60
AT25 Window Wiper Rubot  6-40  Plys many others.

"AMATEUR ELECTRONICS®

Specially produced by the makers of Josty Kits to give you a
professional insight into the fascinating world of electronics.
Written with 1he amateus in mind from start to finish, ~"Amateur
Electronics™ is an ideal introduction to the
whole subject —

from first principles to advanced electronic
technigues. The price includes a circuit board
for making ten Josty Kit projects. Only £3.30.
plus 20p p & p No VAT.

Send 5.A.E. now for a free 8-page colour
brochure all about Josty Kits and
Amateur Electronics.

COMPONENT LISTS FOR
""EVERYDAY ELECTRONICS'* PROJECTS

You only need to have constructed a few

projects as published in “Everyday

Electronics’”, to know what a problem it

is Lo get every component just when

you need It. Electro Spares have devised

the complete solution. Now you ean gee lists

of all the components required for any of the projects in

this issue. just send us a stamped addressed envelope, and tell
us which project you are interesced in. The list shows a
separate price for each item, as well as a price for the complete
kit. You can buy any one or more ecomponents to suit yourself.

GUARANTEED COMPONENTS FROM ELECTRO SPARES
Every single gomponent you buy from us is a new branded
product from a reputable manufacturer. And it carties the
manufacturer’s full guarantee.

ELECTRO SPARES

The Cormmponent Centre of the North

288 ECCLESALL RD., SHEFFIELD $11 8PE(8)
Tel: Sheffield (0742) 668888

£1 BARGAIN PACKS

-

Trannles £1 10 NPN Fower transistors (iike
2N3055) tested no opens ne
shores.

A B otTe £1 30 Plastic FET'S like 2N3BI9

Harlow, Essex U.IT;:: random test shows good

= yiel

% Price in¢lusive of VAT £1 i30 Pla’aslasgower N:N transistors

2 ike 2 untested.
L E‘eunl shsup open 9-5.30 £1 250 mixcd capacitors.
on t¢ Sat £1 iigo mixed rasistars.,

+ Poit & Packing IS £1 potentiometers.

. 5 + Any 5 packs £4.50 &
p. & p. |0p per pack

We stock a Iarge range of electronic semi-
conductors at compet|t|ve prices. Our
new 14 catalogue is now avallable at 20p.

Electrolytnc ’@/
Capacitors__-

&:3 YOLT | 16 VOLT 40 YOLT
68uF  &3p | 220uF 9p | 4TuF_ &p
1504F 63p | 680nF 1Zp | 1008F 9p
470aF blp | 1000uF 17p | S8uF  10p
680,F 13p | 1500uF 25p | 2204F 11p = s
1500uF 1Bp | 2000xF 43p | 4704F 1%9p
22001F 18p 4BOuF 25p
3300uF 28p | 25 VOLT 1QQ0uF 25p

Volume Controls
Potentiometers

Carbon track S00Q to 2:2
meg {1 Log or Linear.

Smglc 13p. Dual gang (sterco)

44p.
Smgle type with D.P. switch
26p.

Verobeard

matrix 0-15 01

10uF 6ip | 22000F 42 ) macsix maerix
10 VOLT | 22.F &lp T 'ﬁ:
47uF  &;p | 47uF_ 6&ip ] 631 VOLT 21 24p
100rF 6.p| 1004F 8p| InF  6ip 28 28p
2304 86| 1S0kF 8B | 2°2uF &ip S0 90
330aF 10p | 220uF 10p{ 4-7uF 6ip Ip £1:05

Alﬂgg‘FF:llJp gOIIF ;SD 6-8uF 6ip
000! -3 DuF

1SQOAF 20p | 1000;F 220 | 224F  6ip ﬁ‘;::[;‘;s"';‘i‘r‘l;' A2 A
22004F 24p | 2200,F 39p | 662F  10p 206 200
50004F £8p | L00kF 1ip

16 VOLT 150uF 13p :
I5¢F  &3p | 40 vOLT | 2204F 19p

1504F &3p | 15uF 679 470uF 26p 4 watt 5% carbon 1p
150F el 33uF 6 p | 10004F 44p i watt 10 % carbon Sip
= LE /L]

MULLARD POLYESTER CAPACITORS C280 SER|ES

250V P.C. mouncing: 0:01uF. 0-01SuF, 0-224F, 3;p. 0-33uF, 0-047:F, 0-068.F,
Ap, Q- |uF, 44p. 0 150F, 0-22F, Sgp. 0-33uF. 7p. 0-47uF, 9ip. 0-684F, 12p.
1-0uf_ 14p. 1-5nF. 22p. 5. 2nF, 27p
MULLARD POLYESTER CAPACITONS C196 SERIES
400V: 0-0014F. 0-00[54F, 0-0022uF, 0-0033uF, 0-00474F, 2{p. 0-0068:F
0-0luF. 0-0154F, 0-022:F, 0-033xF, 3yp. 0-047xF, 0- 06911? 0-1xF, 4p.
0-152F 63p. 0-224F, 8:p. 0-33uF 12p. 0-47uF, I14p.

Pin insertion tocl — 81p

Resiztors
;'— watt 5% carbon Ip

YOUR GAREER in
RADIO & -
ELECTRONIGS ?

Big opportunities and big money await the qualified man
in every field of Electronics today—both in the UK. and
throughout the world. We offer the finest home study
training for all subjects in radio, television, etc., espet:l

for the CITY & GUILDS EXAMS (Techmc1ans mﬁ:
cates); the Grad. Brit. LE.R. Exam.; the RADIO
AMATEUR’S LICENCE; P.M.G. Certificates; the
R.T.E.B. Servicing Certificates; etc. Also courses in Tele-
vision; Transistors; Radar; Computers; Servo-mech-
anisms; Mathematics and Practical Transistor Radio course
with equipment. We have OVER 20 YEARS® experience
in teaching radio subjects and an unbroken record of
exam. successes. We are the only privately run British
home study College specialising in electronics subjects only.
Fullest details will be gladly sent without any obligation.

To: British Nationai Radio & Electronics School, Dept E.E.C. 114
P.O. Box 156, jersey, C.I.

Please send FREE BROCHURE to

.. Block

BRITISH NATIONAL RADIO
AND ELECTRONICS SCHOOL
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/Marshall

A. Marshall (London) Lid, Dept. EE
42 Cricklewood Broadway London NW2 3HD Telephone 01-4520161/2 Telex 21492

& 85 WestRegent Street Glasgow G2 200 Teiephone 041-332 4133

Everything you need is in our
New Catalogue

available now price 20p
(100 pages of prices and data)

Call in and see us 9-5.30 Mon-F

8-5.00 Sat

Trade and export enquiries welcome

2NA456

0-75 2MN2447
2IN4S6A 0-75] 2N2904 0 n| 2N3906

- k2 1 2N3%05

0-

0-

2N457A |-33)2N2904A 2N4036 -0-
IN450  3-16 0-24 N4o:7 0-
2N49| 1-58 /2N290S 0-24 | 2N4058 0-
2N492  3-99 2N2905A 2N4059 0-
2N491  4-20 -26 1 2N4060 0-
2NG695 O 22| 2N2906 0-19)2N4061 0-
2NE9T  0-16/2N2906A 2N4062 0-
2NE98 0:40 0-21 2N4126 0-
2N699 045 2N2907 0-22/2N4289 O-
2N708 0-14|2N2907A 2N4919 0-
2N706A 0-| 0-24|2N4920 0-
N708  0-17 |2N2924 0-14|2N4521 0-
2N709 0-43|2N 0-1112N4922 0-
2NTI| 0‘50|2N 053 0-25|2N4923 0-
INTIB  0-23/2N3054 0-60 | 2N5172 0-
2N7I8A 0-23 2N3J055 0-75) 2N5174 O
2N720 0-50/2N3390 0-26 2NS|7S O-
2N721  0-55/2N3391. 0-23 2N5I76 0
2N9l4  0-22]2N3351A 2N5150 O
INZ (& 0:28 0-29 [ IN5191 0
2N918  0-32/2N3392 0-132N5192 1-
2NS29  0-30(2N3393 0-13 |2N5195 |-
2N1302 0-19 2N3394 0-13 [2NS5245 O-
2N1303 0-19: 2N3402 0-18 [ 2N5457 0-
2N(304 0-24 2N1403 O-19 [2N5459 O-
2N1305 0-24|2N 0-50 IN545% O-
2N1306 0-31|2N344] 0-97 40381 0-
2N1307 0-22 2N3442 1-69 /40362 O
2N1308 0-25 2N3414 0-10] 40363 TO-
2NI1309 0-36 2N3415 0-10 40389 O-
INISZL 1-44 2IN3416 0-15(40394 O
INI6TIA 2N3417 0-21 40395 O
-E4|2N1638 0-15(40406 O-
2NI1671B1 -T2 | 2NI63BA 40407 O
2NI671C { 0:15|40408 0-
4-32|2N363% 0-27| 40409 ©-

2NIT1l 0-45|2N3641 0-17]40410 O
2NI%07 5-50 | 2N3702 0-11|40411 * 2-
2N2102 ©0-50 2N3703 0-12 40414 -3
2N2147 0-78 2N3704 0-14|40430 0
2N2148 0-94 |2N3705 01240583 O-
2N2160 0-60|2N3706 0-09] 4060 0-
2N2i92 0-40/2N3707. 0-13| 40602 O
2N2192A 20N3708 0:70 40603 O-
0:402M3709 0-11 40504 O
2N2913 0-40 2N3710 0-12) 40636 I-
2N2193A 2ZN3710 0-11 40669 |-
0-61 |2N3712 0-96/ 40673  0-
2N2194 0-73 2N3713 1-20 ACI07 "0-
2N2E94A 2N3714 1-33| ACI13 O
0-30/2N3715 1-50|AC117 O-
2MN22{8A 2N3716 1-BO|AC|26 O-
0-22(2N3771 2-20{ AC127 0-
ZN2219 0-24|INI7T2 {-BO[(ACI28 O-
2N2215A 2N3773 2:65|ACISIV O-
0:26(2N3779 3-{5|ACIZ2V, O-
2N2220 0-25|1N3790 2-40|ACiEY o0
IN2221 0-18{2N3791 2:35| ACI5IK 0-
2N2221A 2N3792 2-69 | ACI54 O-
|, 2N3794 0:10 ACIZ76 O

2N2222 0-20/2N18I9 0-37  ACI76K O
2sz12A |2N3820 0-38 ACIS7K 0
:2512N3823 | -4z ACIBBK 0

2N2368 o -23/2M3900 Q-21 ACYIB 0
2N2369 0-37 IN3901 0-32| ACYIS O-
IN2369 0-41(2M3903 O- 24 ACY20 0-
2N2546 0-5512N3904 0-27ACY2] ©-

Popular Semiconductors

ACY28 0-20 s%zess 0-13, BDI32
ACY3I0 0-58 | BCISSC 0-13|BDI3S
ADI42 0-59/8CI70 0-11|BDI36
ADI43 0-45/8CI171 0-13|BDI37
ADI4SY 0-06 BCI72 0-11{BDI38
DI50 0-63/8CI182 0-i2|BDI13%
ADI&1 0-45/ BC|82L 0-12{BDI40
ADI&2 0-45 SC183 0-09{BDY20
ADI§L  pr |BCI83L 0.09{BFLI5
ADI82 1-05|8C|84 0-11|BFLI6
AFIO9R 0-40 BCLB4L O-11;BEII7
AFII5 0-24/BCI86 0-25 BFII9
AFII& 0-25|BC187 0-27!BFI2]
AFIIT  0-20 |[BC207 0-121BFI23
AF118 ©-55 BC208 O-11 | BFI2S
AF(24 030 BC2I12K 0-10| BFI52
AFI25 0-30 BCziaL 0-16|BFIS3
22/ AFI26 0-28 BC2I4L 0-21|BFI54
26 | AF127 0-28| BC237 0-09 |BFI58
32 AFI39 0-39 BC238 0-09|BFI5S
92 AF170 0-25 BC239 0-09BFLIS0
AF172 .0-185 BC25! 0-20 BF16]
AF178 0-55 BC252 0-18|BFI63
48| AFI79  0-65 BC253 0-23{BFI6G
AF[80 0-38 BC257 0-09|BFI&7
AFIB6 0-46 BC258 0-09 ! BFIZ3
AF200 035 BC259 0-13|BFI7?7
AF239 0-5] BC261 0-20|BFI78
AF240 0-72 BC262 O:18|BFI79
AF279 0-54 BC26) 0-23|BFl80
AF280 0-54 BC300 2-12|3Fi8I
ALIO2 0-75 BC30] 0-34|BFI
ALIO3 0-70 BC302 0-29|BFiB)
BCIO? ©-16 BC303 0-54 BFI84
BCIo8 ©O-15 BC307 0.j0)BFIES
8CI09 ©-19 BCIO7A 0-10}BFI194
BCII13 ©-15 308 0-09|BFISS
BCIIS 0-17| BC308A 012/ BFI9%
BCI16 0:17| BC308B 0-09 | BF|97
BClI6A 0-18|BC309 ©-10]| BFI98
BClI7 0-2|BC3C9A 0:10| BFI99
BCllg 0-11 BC3098 0-1¢ | BF2
BCII9 0:29 BC237 0-2i]B
BCI21 0-23 BC238 0 19 ' BF237
BCI25 0-16 BC337 0-19 BF238
BCI126 0-23 BC338 0-19 BF244
BCl32 0-30 BCY3¢ 0-64 BF245
BCI34 0-13 BCY3l 0-84)BF246
BCI35 0-13 BCY32 1-y5:BF247
BCI36 0-17 BCY33 0.45) BFi54
BCI37 0-17|BCY34 0-49| BF255
BCI138 0-2¢/BCY38 0-55/ BF2S7
BCI40 0-34|BCY39 1-50( BF258
BCI41 0-29(BCY40 0.87| BF259
BCI42 0-23|BCY42 0-28 BES2IA
BCI143 0-2%5|BCYS8 0.2( BFS28
BCI4S 0-2; BCYSY? 0-22 | BFS6I
BCI47 0-12|BCYT0 0-17|BFS598
BCI 0-13|8CY7! 0-22| BEX29
BCI49 0-12 BCY72 0-13 | BEX30
BCI53 0:18 BCYB? 3-54 BFX44
BCI54 0-18 BCYB8 2-42 BFX63
BCI57 0-14|BCYB9 097 | BFX68
CIS8 0-13/BDII5 0-75 BFX84
BCiS9 0-14/BDII6 1-00 BEX
BC160 0-37/BDI12] ©-75|BFX8?
BCI67B 0-13 BDI23 0-32| BFXES
BCI688 g~=1 EDI24 0-67: BFX89
1 k

integrated Circuits TTL (SN 7400 Series) =

5N7400 l6p) SNT7410
SN7401 16p|5N741)

16p 5N7437 35p SN7454
25p|5N7438 33pSN7460

SN7401AN ~ 'SN7412 28p(SN7440 16p/SN7470

- 38p | SN7413
SN7402 16p|5NZ4ts
SN7403 lep|SN74i7
SN7404 24p SN7420
SN7405 24p | SN7423
SN7405 43p | 5N7425
SN7407 45p SN7427
SN7408 28p|SN7430
SNT7409 33p|SN7452

Plv =0 IOO 200

30p (SN7441
45p |SN7442 85p
JOp SN74d5 |59

NOoOGO

IN.

-

N7446 2-00
37D SN7447 1-30
37p/SN7448 1 -50
43p|SN74z0 16
16p SN745]
apisnadEl fenl

Diodes & Rectifiers

85p

SN7472
SN7473
SN7474
SN7475
SN74T6
SN7480
sN7491
B 3NT402
$N7483

16p15N7484 95p | SN74107
16p|SN7485 1-58(SN74| 18 I
30p 5N7486  45p (SNT4119
3Bp|SN7490  65p |SN74121
44p SN749! (-10(SN74122
48p1SNT492  T5p |SN74|23
50p [SN74%3  63p sN74(4)

435p(SN7493  68p

73p[SN749%  B3n|ShT414S
1-25|5N7495 ao 74150
87p |SN7456 00 SN74151

20.5N74100 2-16|SN74153

OPTO & LED's

400 600 1000  Red, green and ycllow
‘22 0-2%5 0. 0-30 0-16 J:mc:ur

22 0-25 0- 0-30  0-20 diameter 3]

-47 0-56 — OL707 £2:35 ur4fnrﬂ 00
15 2-52 3- 4-20 Minitron £1-55

766 {35 A BOOpv} £3-65. IN1768 (35 A 1000pv) £4-20

0-25 | BYI0D 0-15 | BYZI2 0-30 | OABF 0-08

0-07 | BYI126 0-15 | OAY g:i0 | oABS  0-lg

0-17 | BY127 0-174 | DAIQ QAJ0 0-07

0-17 | BYI140 1-00 QA47 0 Wi QA91 0-07

0-§2 | 8Y237 0-32, QA70 0- 07§ CAS5 0-07

0-17.| BYZI0 0-35 I QA73 0-1 QAZ00 0-07

0-12 | BYZII 0-32 | OA79. © W | QA202 0-10
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TBA271 0-54
| TBAS4 8,

|TBA500 1-50
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SN74190 T-95
SN74191 95
58{SN74192 2-05
SN74193
SN74196 1-58

4A  6A
0-60 0-62
070 0-75
0-75 0-80
0-85 1-10
0-95 128
400V 600V
0-60 —
0-53 0-7%
0-50 090
0-65 —
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PW Telerennis Kit as featured on
BBC Nationwide and in the Daily
Maik 2 Oct "74. Ideal game for whole
family. No neced to modify your TV
ser, just plugs in to aerizl socker,

Pares list as follows: A Resistor Pack
£1:00 p & p 20p: B Po:en::orneur
Pack £1-25 p & p 20p: C Capacitor
Pack £3-10 p b 20p: D Semi-
conducter Pack £I4 50; & p 20p;
E|C50cets£400p pZOpF
Transformer £1-15 & p G
PCB's £7:50 p & p 20p: H Swut:lles
£4-50 p & p 20p: | UHF Modular Kit
£7:20p & p 20p.

o

Special Prices—complete kit ex-
cluding case £42-00 & p S0p.
Sections A-Fincl. £23-50 p & p 30p.
Aszembly instructions with com-
plete kit or 75p on request.

P.C. Markar Pen Dalo 33pc Price
87p. Zeners 400MW 2-7V-43V lip,
IW 3-3V-120V 17p. IC Sockees
gl.?lL—lép 14DIL—17p, 16DIL—

Ligquid Cryltats—tll 00.

Ex stock 5.A.E. for details of CMOS
battery operated clock kit using
LCDs.

Scorpio Car Tgnltion Kie—£11-50
i VxT IMF 440V | 1440V £1:10
B5TB0246 £1-05 Transformer £2-75
Minitron £1-5

DL 707 £2:35 or 4 for £8:00

Resistors Tant Beads
W  Tol Price VYalue

+ 5% Ip -1/35 t4p
+ 5%, 1-3p -22/35 14p
+ 5% 2p -47/35  4p
1 10% 2-5p  2-2/35 14p
2 10%, 6p 4-7/35  18p
23 5% 7p 1016V  18p
5 5% 9o 47/6-3V 10p
1] 5% 10p 100/3V ~ 20p

Veroboard Copper Plain

AT SRS
2ix33 28p 20p — l4p
2ixS 30p 30p — 14p
32x32 30p 30p — —
32x5 34p 35p — 24p
33x17 £1-21  95p 76p 69p
Pins x 36 24p 24p

x 200 89p 92p
Trade and Retail Supplied

Potentionmeters
Linear or Log

Single Double

Rotary Pors 18p 45p
Rotary Switched 28p —
Sliders . 30p _ B0p

Fuli range of Capacitors
stocked. See catatogue for
details

Presets Horizontal 6r Vertical
-3W 6p

SIW 6p  2W 6p

Construction Kits

AvVY Acrial Amps £2-04
UHS?O Transmitter T£X-T4
UE7  Receiver for above £3-22
EWJS Elecironics dice £6:53
EW20  Electro. Dice +Sen. £7:79
OUR NEW GLASGOW
SHOF IS NOW OPEN
VAT all prices exclusive
p & p p20

Mail Order




With remote
contrel
mictaphone.

Due to price we cannot name makers—but rest astured you're getting one of
t!:Je BE%TI Expensive “‘PIANO KEYBOARD'* CONTROL PANEL
(or latest MASTER SWITCH control} and AUTO_MA'T"‘IC LEV"EL
CONTROL, No fiddling with awkward tape and reels, just slap-in’’ a
cassctte. Superb maping & reproduction! Takes 30, 60 or 90 minute standard
casserte tapes, Beautiful cone from a whisper to a roar! Remote control micro-
phona! Rapid rewind! Fast forward! Complete—record anywhere, indoors or
outl Runs on standard batteries AND 220/240v. A.C; mains, Separate jacks
for remote-control micraphone, erc. 93in. x 5in x 2§in_approx. Decsizns can vary
slightly. With carry handle. WRITTEN G'TEE and instructions. {Importers
recommended selling price £26.971) ©UR PRICE £11.85, post, etc, 50p.
% Send auickly, test on mail order 7 days’ approval from reecips of goads.
Refund if not delighted. BONUS OFFER: Cassctte tape, batteries and
microphone stand 55p if required. ALSO Super de fuxc model with VHF
AMJEM radio (recommended rewil price £441), only £22.15, carr. S0p (barteries
and cassetre tape 45p exira if required)

----------_--——--—

CALLERS: ACCESS & BARCLAYCARDS ACCEPTED AT STORES.

SHOPERTUNITIES LTD.

ar =

SOLID STATE ac/oc

MAINS/BATTERY

TAPE RECORGER
ANDPLAYER

i.atest sensation in the world of sound! First class makers! Fabulous
VHE AM|FM RADIO and CASSETTE TAPE RECORDER & PLAYTER
combined! Runs off standard batteries or Mains (simply plug in mains 220[240v.,
A.C. line cord supplied)=—MN you can record & play back anything,
anywhera! IMPORTERS RECOMMENDED SELLING PRICE £44.51!
WE OFFER AT ALMOST HALF PRICE! Fantastic specification:- *Auto-
matic recording level control! *Maoni switch! Ex; ive calibrated
<gfider’” valume and tonc controls] *Latest "MASTER SWITCH®
fast forward, stop, play & rapid rewind control! *Superb built-in Speakarl
*Takes smandard 30, 60, or 90 minute Cassette tapes, obtainablc cw: here,
*Earphont & extension sptaker sockets PLUS separate input/output
DIN jack socket! "Built-in swival 7 saction telescopic aerial (257 approx.)
*Magnificent case (approX. 10ins. high) in luxurious Black & Silver
finish with **tcak-finish’’ speaker grille. *Built-in carry handlc, *Wonder-
ful VHF AM/FM Radio with instant switch-over waveband selection & pin-
point station tuncr. Superb clarity and tone. Amazing station selection
home & abread including local reception of city & regional stations in
every part of the country {cvcn those scheduled for the future) plus BBC
National VHF. Also fabulous in Car! You could pay £££'s more for a
Radio or Car Cassctte player ALOMNE! Yes, only £2295 carr. ere. 50p,
complete with remota control microphone, etc., Written Guarantes &
simple instructions, BONUS OFFER:- Batteries, Cassette Tape, personal
listening earpiece, and microphonc stand, ail for only 55p extra, If required.
Send total £14 (to include Bonus, carv. etc.) and test Oon 7 days mail order
appraoval from receipt of goods. REFUND IF NOT DELIGHTED. Or call
at either Shopertunities store,

Dapt. EEJ30, 164 UXBRIDGE RD. (facing Shepherds Bush Green), LON-
DON WI1 BAG, (Thurs. 1, Fri. 7). Also at 37/39 HIGH HOLBORN
{opposite Chancery Lane), LONDOMN, W.C.I. (Thurs. 7 p.m). BOTH
OPEN MON. TO SAT. 9 A.M. TILL 6 P.M

a RADIO-AMATEUR!

laarn how to become a radio-amateur
in contact with the whole world, We give

3
1z skilled preparation for the G.P.0. licence

A R ------_--------
I #ree !  aiscnure, without obligation to: *

]

= BRITISH NATIONAL RADIO & ELECTRONICS I
SCHOOL Dept E€B 122 P.O. Box 156, JERSEY i

i

|

NAME :
I ADDRESS :. - -

- B— - _-BLOCK GAPS please ||
peye———r o =L, 1 L

708

*Stereo Tuper Amplifier chassis with AM/FM radio cover-
ing long medium short and Stereo FM wavebands. Separate
Base and Treble controls. Power output 7 watts R.M.S. per
channel (frequency response 25-20,00 Hz) Tape record and
playback facilities. DImensions 18" x 81" x 31°. The very
latest BSR automatic record deck with cue and pause
control. Two matching elliptical speaker units.

Order early limited stocks available cash price £49-95.
Credit Sale £500 deposit 9 monthly payments of £575
(Total Credit price £56-75). P. & P. £250. Send £750
today.

Chassis only available for cash at £35-00.
Fuil 12 months Guarantee.

CALLERS WELCOME.

m tereo headphones supplied with every order. @

Everyday Electronics, December 1974

E.E. 12/74. 100 CHASE SIDE SOUTHGATE
LONDON N14 5PL Telephones: B1-886 9666/3733
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RECORD PLAYBACK HEADS
(TRUYOX)
tnd.lrldul Ppricen of thest are:

3 track record playback heads 50p each.
4 track record playback heads 72p each.

Erase bosds aro also lrax.l:.h]e separately:

2 track 33p; 4 track 55;
¥V metal mounting |hne1do $9p each.
3 track-heads al
plate with shield £1-22.

DRILL
CONTROLLER

specd  from
mately 10
maximame. Full

Kit includes all

avajlable. £2:95 plus 25p post & p-

TIME SWITCH

Bmith’a majns driven clock with
15 smp switch, alao  notes
showlng how you can wakc up
with music  plaring, keitle
bofling or come hotue to a warm
ouse, warn off burglars, keep
pets warm, halve yoor heating
bille, etc. £1-85.

EXPERIMENTER PRINTED
CIRCUIT KIT BUILD 40
INTERESTING PROJECTS
CONTENTS: (3} 2 Copper Laminats Board)

% 2%in. {2} 1 Board for Matchbox Radm. (8)
Board for Wristwatch Radio. ete. (4) Regist

already fixed on héavy moooting

_NEW KW MODEL
Elecironically changes
aPProxi-
reve. to
power at all
rpeeds by ﬁnger-h‘p conhtrol.
parts, cace,

evarything apd foll Inatruc-
tions, £1-45 plue 25p poet and
insurance. Made up model also

n 43 m.

INTEGRATED CIRCUIT BARGAIN
A parcel of Integrated circal
in-a-lifetime offer of Micro-clectronic devices weil below cost of man

The parcel clntaits 5 ICs all new and perfect, first-grade device, dcﬂmtd: not

zub etandard or seconde. £ of the 1Ca are single gfiicon chip GP

ts made by the famotts Flearey Company. A ooce-
nfacture.

MULTI-SPEED MOTOR
Six speeds are available 500, 850
and 1,00 r.p.m. and 8,000, 12.000
and 15,500 r.p.a. Sbaft is % in.

The Gthisa mono!ibhlc NPN matched pair. Regulat price of parcel well over £5.
‘Fall circoit details of the ICs are I.ndnded and in additfon you will receive a llat
of nany thucn:nt ICs auﬂable at ba.rg;ln prlm 25p upwanls with circoits and

data of each. Complete parcel only £1 post pafd.
DON'T HI5S TEIS TERRIFIL’ B‘BGAII

THYRISTOR LIGHT DIMMER

For any lamp up to lkw. Moonted on switch plate to 8t ia
place of standard switch. Vzrhnlly no radio interference.
Price 285, plus 20p post and insurance. In
5A £3-30. Not en plate.

MULLARD UNILEX STEREOD SYSTEM

There 13 no doubt that it is a good /

system, we believe that for the money -

1t iy withont eom; T We demon-
rtrate gladly at our Tamworth Road
d:pol:.l Prices of the individual szm
for thir:—

1 Unilex Amplifier Ref. EP.0000 £]- 00
1Unflex Pre-Amp  Ref. EP.9001 £1-30
1 Unilex Power Unit Ref. EP.9002 £2- 30
1 Control panel kit with spun aluminicm S
knoobs £3-30. Or the complete outfit—a11- 80 pont

Pair of 15 ohm speakers made by E M., are alsa av:uublellmnlred 23-30
the pair. No extra poatage if ordered with the above, otberwise add 25p.

DISTRIBUTION PANE|

Just what yor need for work rlab.
4 3% 13 amp sockets in metal box to take
standard 13 amp fused plugs and onloﬂsw]!ch'l neon warning light. Supplied
complete with 6 feet of flex cable. Wired up ready to work., £2-75plns 23p P. & P.

(6) Resist Solvent. (6) Etchant. (7) Cl /
Printed Circuits

Degreaser. (8) 16-page Rooklet
for Amateurs, (9 2 Miniature Radic Dlals SW/
MW/LW, Also iree with each kil. (10) Essentizl
Design Data Circuits, Cbassiz Plans, ete. for 60
TRANBISTORISED PROJECTS. Circuita to
3uit everyone’s requircments. Price £1, post pald.

EXTRACTOR FAN

Cleans the ajr at the rate of
10,000 cubic fl. per bour.
Suitable for kitchens, bath-
tooms, factories, changing
reoms, ete., it's so qulet It can
hardly be heard. Compact, 5~
caalng with 54" fan baldes.
Eit comprises motor. fan
blades. shecet steel casing. pull
swilch, mains connector. aud
%ﬂngybmch:!n. £2-75 = 90p

. & P.

ELECTRIC MOT ORS

4 powertul batiery ntors aa used jn racing cars

and power modelx. Oul.pu'. and lypea vary to

make them for

projects—tools, toys, models, ete. All brand new,

reversible and for 1§ to 12v. Bats.. wirlng dia-

grams included. Post and VAT 30p.

E Tetrils of bow to make
miniature power station.

TELESCOPIC AERIAL
for portable, car radjo or
fransmfiter. Chrome plated
nx scctions, extends from 7§ to
/ Hule in bottom for 6BA scre
42p. I\NUCKLBD MODEL FOR l'll. 55)

LIGHT DIMMER KIT

For diminlog up to 250w witheul beat aink or
750w with heat rink. This compriscs, q
variable control potentiometer, condenser, resis-
tors, tag stelp far nounting and data. Price £1-50.

THIS MONTH'S SNIP —-

SOUND TO LIGHT UNIT
Add eolour or white light to your amplifier. Will operate 1. 2 or 3 lamps
{maxznum 430w). 1ot in box all ready to work. £7-85 plus 85p V.AT
and posisge.

RADIO STETHOSCOPE

Easiest way to fault ind—traces slgnnl from aeriz! to
epeaker — when rignal stops you've found the fault.
Dse it on Radio, TV, amplifier, anything—completc
kit comprisea two special transistors

and all parts including probe tube and .
cryelal earpiece. £8:-20 Lwin steihio-set am-—-
instead of earplece B3p extra post and
ins. 20p

SWITCH TRIGGER MATS

So thin is undetectable under carpet but will switch on
with alightest preasure, For burglar alatms, ehop doors.
etc. 24in X 1&m£1 69.1%in x 10m £1-21.

SHORTWAVE CRYSTAL SET

.\l.l.hnugh this uses no battery it gives really amazing
results, You will recelve an amazing n.nsoﬁmenl. of

stations over the 19.25.31L39 & 49 mctre bands. Eijt

eoontaing chassis front panel and all the parts. £1-25

erystal earphone 33p.

WANT A CHEAP OSCILLOSCOPE

We offer this manth & laboratory type Instrument made by G.E.C, for thelr
communications laborstoty In a stesl casc with canving handle. Xt is mains
operated and bas its own Internal time base and plenty of room to add another
base if yon wish. Probable cost of this instrument fx In excess of £100. We offer
this tested and in working crder. £17-50 plus £2 carrisge for firat 200 miles then
LT for each 100 miles after.

MAINS TRANSISTCR POWER PACK

Designed to operats transistor e¢ts and amplifiers. Adjustable catpot Bv., 9v..
12 %0lt8 f0r up to 500mA {class B working). Takes the place of any of the fol-
Iawing batterics: ?Pl PPS FFPi. PF6, FF7, PPR others. Kit comprises:
maing ¢ and load reaistor, condensers and instroc.
tions. Real anip at unl}' ﬂlﬂ plus 20p postage.

PORTABLE CABINET OFFER
A nitely made portable cabinet. soft padded black ﬂnlah ﬂ'
intended for portable stereo system. Dimensions as
sketch, With motor board eut vt for Garrard 3P 25. This was
ohviously a very costly cabinet originally made for =
de-luxe record player. Offered at £1-85 pios £ carringe .
free i bought with the Garrard or BSE record decks.

TANGENTIAL HEATER UNIT

This heater unit 18 the vers latest type. most efficient.
and quiet running. Is as fitted in Hoover and blower
healers. Cowpriees molor, Ymycller, 2kW. element
sllowing switching 1, 2k7W. and with thermal safety
n.t-oue Can be fitted into any ruetal Hne case or
cabinet. Only needs control switch, £2-75. Don't
miss this, Control Switch, £4p. P. & P. 40p.

TERMS :—

Add B% V.AT.

Send postage where quated—other
items, post free if order for these
items is £6-00, otherwise add 30p,

J. BULL (ELECTRICGAL) LTD.

(Dept. E.E.), 102/103 TAMWORTH ROAD,
GROYDON GRO 1XX.

Everyday Elecironics, PDecember 1974

and approxi ¥1in.
long. 230/240v. 1ts speed le be
further controlled with the use of
oar Thyristor controlier. Very

appro¥. 2 k. dia. X 5 In long.
Price £1 plns 30p postage and
insuranee.

MULLARD AUDIO AMPLIFIERS
in module form, each
ready builk complete
with heat xinks and
connection tags, dala
sapplied.
Model 1153 500mW
power output
Mode] 1172 750mW
power cutput §4p
Mode! EPH000 4 walt
power output £1-60
EP 2001 twin channel or
stereo pre-amnp, £1-99

SPIT MOTOR

200-250¥ induction motor,
driving & Carter grarbox
with a 1}” output drive
ehaft running at § revs
p.m. Intended for roasting
chiekens, rlso for driviog
models—windmills, colour-
ed djec fighting eficets, ete. £2-25 plus 20p post
and ins

NUMICATOR TUBES

For digital instrumients, eountery, timers.

;!Joek,f .:;C.Hi -vax XN.8. Price 89p each.
[or o

SEALED RELAYS

BTC sealad relays, Makers trpe ref, §945. These are

metai encased ping I with two pairs changeover

contacts. Approx. mixe 1§” high x 1% x t'

‘We onderstand these are vacour, sealed.

types available 6v (45 chms eoll) prsce £1- 50: gy

{700 ohms coil) price 2175,

5TC ¢d relay. Again, type 6345, sealed metal
.case plug in but for 12v operation {170 ochms coil)
.aid with ? pairs normal open contactz £1-25.

AM/FM TUNER

Tnit made by the Amdrican GEC company.
§ translstor, all-wired rcady to work. Completc
with titner condenser, needs only scale and pointer.
Tunes AM range 540 to 1620 KHz, FM range 88
ta 108 MHz. Switches for on-off and AFC. Ou.!pul
for MXF ar direct. Bpecial mip price £5 plus 30p
post_ or more post free.

20 WATT CAMPING LIGHT
Also makes good car emergeney light- This nees a
standard 2 foot 20 wstt tubec and operatea from
2 12+, car battery drawing apptoX. 1A, This gives
ion per amp/hour of battery Hc far in

¢xcczs to flament lamps and fn fact to the
ture 8-13 wail camping lights often offered.
Complcte unit ready to operate, In strong white
enamelled metal frame. These would normally
#¢ll at £6, are unnsed but alightly soiled and we
offer these at I4-50 plus 40p post and packing.

MAINS MOTOR
Precislon made—as wsed jn
record decks and faps recor-
dera—ideal also for extractor
»n3, blower, heaters, ete, New
and perfect. Snip at 85p.
Postage 20p for : one then
10p for exch one ord i

1* stackmotor 94p.

31" stackmotor £1-10.

6 DIGIT COUNTER
Resettadle. 440 chm cofi up
to 25 impulses fer second.

bu
petfect, £2-20 cach.
4 digit eounter as specified for'
telephone charge calcoiator 75p.

PRESSURE SWITCH

The operating pressurs I3 adjustablc
but iz set to operate in approx. 10 in.
of water. These are quite 10w pressure devices and
can in fact be operated simply by blowing Into
the Inlet tube, Original use was for
machines to turn off water when tab has reached
correct level buot no doubt has many other
applieations £1-38, éach.

12 VOLT i{ AMP
POWER PACK

Thic prises  double
e .30.’"407 mains
transformer with fall wave
rectificr and 2000 mif{d]
umoof.hlnz. Price £2.20 +

P &

Hoavy Duty Mains Power l’u:i Oulput voltage
:djumblc from }5-40V in Eeteps—marimnm
lou‘l 250W—that iz from & amp at 40V 10 15 amp

it 15V. This really Is a high power heavy duty
lmlt with dozens of workshop usex. COutput
voltage adjustment is very quick—simply inter-
change push an Bilicon rectifiers and
smoothing by 8,000mF. Price £0-33 plus $5p post.
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EDUCATIONAL E“‘e ST Datas daet. - Paco e laces ‘8 TREASURE TRACER
. i w— | esistors, carbon and W.W, ca ld- X MK I"
tors various, transistors, giodde:, i Metal Locator
Make -usynﬁycged(iitf aflgsrfomo siudy m%:apo%ﬁgmgwgboml+l : ‘é:ﬁ::nsm“t::s: selling  metsl
course for C and E Electrical tnstaliation Work & ONENTS, Strathore Road, T'hommn. locator kit
Techniclans Radio/TV/Electronlcs Technicians. -Fife, o ® Waighs only 2207.

@ Speaker and earphonc operation
@ Knocks down to only 17in.

@ Prebuilt search coil assembly
@ Thoraughly prefessicnal finish
@ Az seen on BBC1 and BBC2 TV
i{ ® You only need soldering Iren,
i screwdriver, pllers and gnips
. Flve transistor circuit

Telecommus Techniclans and Radio Amatsurs.

COLOUR TV SERVICING LS
Make the most of the current boom! Learn the

1echniques of servicing Colour and Mono TV kata MISCELLANEOQUS

thraugh new home study coursas, approved by
leadIng manufacturers.

SUPERB instrument cases by Bazelli
TECHNICAL TRAINING L e e S Send 3.0, or laatet
. iy e O BT O A faced steel. Hundreds of Radio, Elec-
ng, ' . [ 0, 3 ] i i g
Co“m::::r"%nuln.e:rfr?:"::d P:o;?nmmlnq. lAln:i tronic and Hi-Fi enthusmts are choos- E?‘mplclc £9'80 ?:é" ‘:::-::ﬁ_.,.,; £13'75
wslf-bulld radio klts. Get the quallfications you ing the case they reguire from our P&P 450 . 78p VAT PAP t8p. = £1-10 VAT
need to succeed. range of over 260 models. Generous ; el EL:c-‘rR'DI TR
MINIKI N ¢
Free detaifs from: e etglscount, promat dispatch. Free s T e e e
iterature, Bazelli, Department No. 24, .
INTERNATIONAL St. Wilf F LONDON. E1t 2LN (Mail order only)
‘CORRESPONDENCE SCHOOLS, Lt,;ncam‘;.‘df_hz °“,111,d1'5’ Lane, Halton, . 2
Dept 731 8, Intertext House, London SWE4UJ, 2
"~ OrPhone 01-822 9411 - e BEGINNERS, a complete course in
electronics for only £3-45, post free.
AERIAL BOOSTERS-£3°30 Basic electricity, switching and ampl-
- We make three types of aerial boosters B4S-UHF- fier circuits. Instructions and compo-
TV, B12-VHF-TV, Béisvﬂﬁ-ﬂadia- nents-provided, For details of this and
FOR SALE ANY e300 BTy g o other kits send S.A.E. to Electrolern,
: £, W, Fis SFc_ pocm. scom, | | yhumm Lodge, Nomaneland, Wiltsbir.
CABINET DEMO DECK. All EE. to 2 "
date. Many spare components.. £12-00 zlaatozlimfvpzﬁvi?fpm PL50S, PY500-
0.n.0. Leatherhead 77164. S50 ech i I.OUDSPEAKERS

Prices Inclydes VAT, PAP 10p, SAE—leaflet
Electronic Maill Order L1d, 62 Bridge Street,
3036,

MICROPHONES: AKG mos £12-65; Ramebottom, Bury, Lancs. Tel RAMS 3.
AKG D20%El, £43-45; AKG DI90C, S
£18-70; AKG DIE Ezo AKG D2‘2 -
o Se'ﬂi’%ﬁ?ﬁ 2&219)2‘10 AT b fa -
eiser 7 ran new < 1
and boxed. Send CWO to J. J, Francls B BAg':g_E? oﬁ. O,NANZA 5
{Wood Green) Ltd., Manwood House, = g

Speakers, kits snd
cabinetsfor D.L.Y.,
HIFi, P.A., Disco,
etc, by EME, Fane,
Goocdmans,
Baker, Elac,

L D LEVER key switch, 4-pole, lock-off-lock, In Richard Allan
Matching Green, Harlow, Essex. Tel: bl ek s Rk 120me J
Matching 476. Tt e e LR Wharfedale, atc.

PUSH button switching unit, 3 two-pole c/o

Send for fres
units, one cancels others, room for one more

It. App. 75 &0 35, Brand booklet*Cheoosing
RECEIVERS and COMPONENTS S T By . Btantine s
s A RELAY, 24 voit, 3600 ohms, 4 cfo conlucls.
TUNBRIDGE _ WELLS. Components T Chi o S LSy WILMSLOW AUDIO
Jat cover
from Ballard’s, 108, Camden Road, I..M\?!lg ﬂm;\!:;n. Gnsolt-conlalned In hammepr Dept. H. Swan Werks. Bank Sauare,
Tunbrdge Wells. Tel: Tunbrldge Wells finlshed, grey sieel box on waod plinth. Ideal Wilmslaw, Cheshire SK9 IHF
31803, S'a.e. for all enquiries, caxe foramall profects. Size app. Z5mm x Tsmm Tel. Witmilow 29599
SPECIAL price until 28.2,75 for all 4 above
Items 4+ useful actassory.
- - AI’T Sienergising alrx,a_leces {salvaged) znn
3 ASS. M.C. METERS £1 15 (35p). LARGE COM- AlncesRlincludepi AT 55';;{850. T sﬂﬁ"{ﬁ:’”’"
= . 'garn
FUT(ER )PANELS 35-50 Transistors, Long Leads %ﬁl AL for Aot 'of teletran, PSYCHEDELICATESSEN
COPPER CLAD PAX PANELS 5{” x 5}".6—50
9. 14" X 97, 6—£1-30 c.p. 3 - H£A‘I‘HWOOD GARDENS, SWANLEY is the only way to describe the paradize
SILICON DIODES 650V 1%A. 10 on Tagboard ENT BR3 7THN of FREAKY gear now available from Boffin.
TV “CONVERGEANCE PANELS 2 x AC128 ; : ¥ LOOK!
sgl;:%gad Coll;ﬂszs.ltlde 2\&2?23 H'W’;\;V'En!s, = : Kits
3 on Presets, 2 Ferri okes e [:2
VALUPAKS. P3'100 SiMica Cans 670 c.p. send CONSTRUCTION AIDS. Screws, nuts, NO LICENCE EXAM. Tramsmicar/
wn lor Llsis of thers plus Panels etc. Re!und on ﬂ)lacexl-; etc., in sm.;lld quantities. Variable-rate, BRIGHT-FLASH. Pocket
uminium panels punched to spec. or Mini-Strobe -90
7ias ‘SS"'“ff,’,ng*’ o s plain sheet suppl?ed Fascia panels ReadnMade Exparimental Modules
2 Barnfield Creacent, Sale. Cheshire M33 tNL etched aluminium to individual re- Maxi-Voit SPARK GENERATOR (dinch
Postage In brackets Mail Order only qmr:ements Ptll'mted girgult d}:nardx- k) S 0D olcs I g-;g
T masters, negatives an oar one- ini ., €3
— | geniimetepd i |l THHeag S T g
o a R RVI i % . F
LOWEST COST IC SOCKETS. Use | 29, Shelbourne Road,” Stratfordonm- SRS RUNTIRG AID an
Sold%rﬁ?u IICn socket pms for 8 to 40 Avon, Warks. R T s
Pin ’s f 100 pins: 100+ - - - : PSYCHEDELIC. MEDITATION AID 4i3-20
pins 70p, 000+ soi: 1000+ 4 tp Instruc- ] Bird-Watchers’ REMOTE MONITOR  43-30
tions supplxgd B p&p for orders 7 i = A P chn_l:';ia] CROSS-EYED EARS o5
under £2. A VAT SINTEL, 53e 1 x. T ,
Aston Street, Oxf‘g’rd Sinc fair catcuuarors Sl Big Ear' SOUND-CATCHER £330
SENSATION 11 (Al p3im include VAT, packing &
. o postage,
RADIO, TV and other valves. Large AR Send remittance to:
stocks 1930 to 1974. Many obsolete e BOFEIN PROJECTS
3 esAIS E for ‘;qluotation Price List Write now—BRETT EXPORTS 4 Cunliffe Road, Stonelaigh,
Tp. lso avalga e a arge range of Dapt. P, 18 Hengistbury Rd,, Ewaell, Surrey
Pramf1 stollz' anw Stili. Cox Radio, The glnuthh%:rgn-v‘ll!‘;?:??g’ﬁ (Mail order U.K. anly}
“;il"a €, aSt ittering, Sussex. West LU % e Or for more detsils. send 20p for lists, plus
ittering 20 fres design projecz sheat
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GADGETS GALORE!!

Alarms — Test Gear — Musical Instruments
Timers — Audlo — Disco — Sound Efiects
4 READY BUILT & TESTED »*
Sample prices: Slgnal Injector £1 #5

Signal Tracer £2395
PRICES INCLUDE U.K. POSTAGE 4 BATTERIES
Mail Order Only—SAE list to:
G. K. SERVICES, 83 Westdale Rd.,
London SE18 38Q

FERRIC CHLORIDE
Anhydrous technical %uality in sealsd 1lb packs
11b 20p: 3ib £1-60; 101b £4-40.

COMPUTER PANELS
3lbs mestd £1-40; 7Ab £2-60; 561b £18, 12 high
quality panels with trimpots, 1C's, power tran-
elstors ete £2:50. 100 panels £14. Pack of boards
containing a1 least 500 components Inc. at least
SOtransistors 90p.

3 WATT TAPE AMPLIFIERS
2:ECCS3, EL84, EZBO on 12¢5x3” chassis with
fone & volume controls, 3 watts output to 7x47
30 spesker (provided) £3-00. Also In case
14x4329” with non-standard tape deck £4-50.
Sultable cassettes £1-08, tape Tép, head 30p,

Tib BARGAIN PARCELS
Hundreds of resist It pots. swifches
+ PC boards with transistors & diodes and loads
of odds & ends. Still only £2-25.
PC ETCHING KIT
Contalns Ferrle chlioride, DALO etch-resist
pen, 100 sq. Ins. copper laminate board,
;g:fgglc dish, abragive powdar and Instructions

VEROBOARD
Offcuts, 100 sq. Ins (no tiny pleces) £1-10. 500
assorted resistors -40. 9 mice, ceramic,
poly capacitors 80p. 250 1%, 2%, 5% Hi-stabs
£1-30. LEQ 1l COMPUTER. all parts avallable.

GREENWELD ELEGTRONICS [EES]

Mail order, retall & wholeszle shop 51, Shirl
Park Road, Southampton, Tel (0703} 772501.
Alsg callers at 21 Deptford Broadway SEB,
Tel 01-692 2008 & 38 Lower Addiscombe Rd,
Croydon, Tel 01-688 29350.

ALL PRICES QUOTED INCLUDE 8% VAT

AND POSTAGE. SAE LIST, ENOUIRIES.

FLUORESCENT
LIGHT

You czn tuild this roverse polardy srect
Light for use in homes. garsgys, ceravats,
mping, OF Bmer howung. Evervimng i3
Amanec

aupplied; the tube, :’Hi!: ee, 2l

firat quality componeats, P.C AL, msiructions, #C.
Price only £3-19 Inc VAT
Ready built £3-78 post &

e
Diffuser onty 590 extra G

i
2
i
E

i)
100 avira on 2 arders.
5T NEa
i

i
i
+

a:‘aussasg
1‘.'-.e'ugw_mgg

737953529
BRREUBLESE

g
g

ELECTRONICS DESIGN ASSOCIATES
DEPT E.E.
82 Bath 5t., Wa!§arlI_WS1 3DE. Phone 33652

SERYICE SHEETS

T S

Solve your communick-
tion problems with this
4-§tation Transisior Intercom system (1 master aad
3 Sube), ™ robust plastic cabinets for desk or wall
mounting, Callftalkfiisten from Master fo Subs and
Sobs to Master. Ideally suitable for Business, Sur-
gery, Schools, Hospital. Offico and Home. Operates
on one AV battery. Onfoff awitch, Volums contrel.
Complete with 3 connecting wires each 66ft. and

other sccemories. P. & P. 50p

s
MAINS INTERCOM NEW MODEL
No batteriss—n0 wites. Just plug in the mains
for ipstant two-way, loud sad clear commurication.
Op off awiich and volume coutrol. Prics £23-75
per pair P. & P. 60p

RICE

ONLY

£5.50

Same a5 +-Statlon Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phono. Complete with 86it. connecting wire nd
Battery. P. & P. 40p

¢tlency with this incredible Telephone Amplifter,
‘Take down long k or

withont hoiding the handeet. A us¢tal office aid. Onj]
off ewilch. Volume Control. Complete with Battery.
P. & I'. 30p. Fuoll price refunded kf not satisfied in

7 da;
#EST LONDOK DIRECT SUPELIES (E/E)
169 EENSINGTON HIGH STREET, LOEDON. w_.;-x.

VEROSTRIP

LENGTH 85"

> WIDTH 1-5"

Availabie from your Local Retailer

01 and 0-15 pitch Vero Strip is
suitable for all apptications where
Tag Boards can be used.

VERO ELECTRONICS LTD.
INDUSTRIAL ESTATE
CHANDLERS FORD HANTS.

2o

INSTRUMENTAL
AUDIC
EFFECTS

SUPER "FUZZ™ UNIT KIT. CONNECTS
B8ETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM 9v BATTERY (not supplied).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: £3-00 post paid.

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 9y BATTERY (not supplied)
COMPLETE KIT OF COMPONENTS WITH
PRINTED C!IRCUIT BOARD & FULLINSTRUC-
TIONS. KIT PRICE: £3-08 poat pald.

MAIL ORDER ONLY.
S.A.E. ALL ENQUIRIES.
PLEASE ADD Y.A.T. TO ALL ORDERS

cLECTRDIIRIT
Electronic fun for all ages
The most versatile electronics kits
All components are beautifully encap-
sulated &n unbreakable transparent
plastic blocks. Perfect connections afe
made WITHOUT SOLDERING, SCREW-
ING OR WIRING
INCREDIBLE VALUE. Build, dis-
mantle and rebuild projects any number
of times and invent your own experiments

£oo.
COMPLETELY SAFE. Instructive and
FUN—all kits operate from 9v. battery

only.

VALUABLE MANUALS included with
every kit. No previous knowledge is
required, even with the largest kits.

KIT 2A—30 projeces £10-45. Radios.
amplifiers,alarms, microphornes, morse, et<.
KIT 3A—I100 projects £20-45. As 2A
plus electronic birds, cats, sirens, organs,
metronome, guns, light and sound,
burglar alarms, ctc.

3ADX—105 projects £25-25. As 3A plus
solar cell cxperiments and complete
sophisticated control panel, ete.
4ADX——150 projects £33-95. As 3ADX
plus Relay and Meter experiments; ion
concentration—, veolume—, out-put—,
field intensity—, volt—, resistance meters,
ammeter, illuminometer, etc. and many.
many more.

ADD-ON parts and manuafs available as
required.

SERVICE SHEETS for over 6,000 DABAR A0 TR e =
models of Television, Radios, Tran- All_prices inciude Battery, Manual,
sistors, Stereo, Tape Recorders, ELECTRONIC VAT % p. & p.

Record Players, etc., at only 3dp plus Cheque/P.O. (or 6p for literature) to:
S.A.E. with free FaultFinding Guide. PRODUCTS .

Over 50,000 sheets in stock for 10,000
models. S.A.E. enquiries. Catalogue
plus S.AE. Hamilton Radio, 47
Bohemia Road, St Leonards, Sussex.
Telephone Hastings 429066.

), LICHFIELD STREET,
WALSALL, STAFFS. Ws11UZ

Sausfaction gu;ﬁmeed
ELECTRONI-KIT L¥D, 408 St.John’s Street,
London, EC1.[01-278 4579]
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BiI-PRE-RAK
Audio Ilargams

Ready-buiit unit, ready for connection to the IF stages of
existing FM Radio or Tuner. The very latest 2nd Generatlon
coll less Integrated circuit design, operating on this phase
locked Ioop system, offering even better stereo separation.
Only owing t0 our bulk buying capacity are we able to offer
this at the ofd price, LED stereo indicator lights available.
RED at 25p. GBEEN at 40p.

3WR.M S.l l: AMP ‘

only £1 50 icr;rdlerp(:ade 1C.AL

on P.C. Board with all components
or2an one board for £2-60

Order Code 1.C.A IS

These amps, are suppiled with & free booklet
an connecting up, speclﬂcaucnn and easy lo
bulld projects using the I.C

5W & 10WAMPS

aWony £1.80
10W ony £2.26

inc. P. & P.
These matehbox size amplifiers have an exceptionally
good tone and quality for the price. They are only 24" x 137,
The 8W amp will run from a 12V car battery making it very
sultable for portable volce 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 availabie for quantity orders. More detalls on
request. Cheapest in the UK. Built and tested.

Now availahle for 5 & 10WAMPS

Pre-assembled printed circuit boards 2”7 x 37 available in
stereo only, wlll fit -15 edge connector.

Stereo Pre-Amp1(Pre 1). This unit is for use with low gain
crystal or ceramic pick-up cartridges. £1-10
Stereo Pre-Amp 2 (Pre 2). This unit is for use with magnetic
pick-up cartridges. £1-55

Stereo Tone Control (STC). This unit is an active tone
control board and when used with the right potentlometers
will give bass and treble boost and cut. £1-10

Instruction leaflet supplied with all units. Post and
packing Included in prices. VAT at current rate.

SOLOERING
EL BTFIIC 1 "ll III

wu: PAID
PRP 33p ..

New surplus stock as illus-
trated. Size 77 x 47 x 37

Smiths Time Swltch with 24

" hour dial which is simple to

set to switch on/joff twice per
day at any times required.
Also fitted with two lever
switches which can be set to
operate two circuits which
can each be set to operate on
Time Switch twice per day,
all day, continouus, or off.
Mounted in robust white
plastic caslng Drilled for fix-

T Ty

New surplus stock as iilus=
trated. AC240 voits. Input
power 100 VA, Ingtant heat at
touch of trigger switch in
handle. Constructed in robust
plastic casing with work light
infrontand4’x 3 core cable.

PROGRAMME
TIME SWITCHES

Deslgned to
=witch central heating
and hot water onfoff twice a day.
Suitable for any electrical appliance
up to 3 amps 240 volts A.C.

£5-40

VAT paid.
P & P 28p

ing on back supplied with wiring instructions. Ideal Tor shop
lighting and many other applications.

SAE FOR CATALOGUE WITH MANY

OTHER BARGAINS TO

C. W. WHEELHOUSE & SON,
9/13 BELL ROAD,
HOUNSLOW.

PHONE 01-570-3501.

Phoenix

Electronics
Portsmouth) Lid.

139141 Havant Road
Drayton. Portsmouth. Hants

POG 2AA

Full member of AFDEC—the industry's association of
franthised eiectronic component distributors.

Qur prices

include VAT at the current rate—and

carriage on afl goods is free.
Send for our catalogue and price list—we’ll mail that

to you free, too.

COMPONENTS FOR 1|.C. APPLICATIONS BY

MR. J. B. DANCE

encloge £.........c.... it ".. Decoders! SAJI10 £1-96 SAJ180 £1-96 SAK110:115  £1-23
AW Amps/....eiiinann.s SW AmMDS/ .. .oi e toW Amps/ TAATT5G 51 -23 TAA330A £1-23 TB&TQUKSD 51 -95
Steroo Pre-Amos 1 .............. S Ty o B e bt s o o | TBAB0 11-96 TBASS0 £1-76  TCA2S0  £1-96
Stereo Tone Conlsols ...oooocveeeiiuoos 1 3 ; f |
l (Please insert quanities and elsls thoss not applicabie) l Please send your catalogue—free!
Name
' Address’ 2 Name
Dept. D, 222/224 West Road, Address
| a2 o Westcliﬂ‘e-on-Se:, Essex SS0 9DF
& T
Co. Regn No820919 Teleph.one Southend (0702) 46344 _ | || . .. T b 1y 2 oy R T o e B e 0 8
LN N §F N ¥ ¥ B _E |
I'utdarbenl Rppresinately the thiml Fretas of vl noanli by 100 Masaaes Lol Flectway House, Farringdon Stevel. Londen BCA. A D Printed in Engiand by Indea Printers Lul.,

atde, Bedas. Bole Agunh for Anstralia and New
{or one year, Inland £2-95. Overseas £3-00. International Giro facilities Account Ni

it No. 5122007,

Pleasc state reason for

Zeatani—Aiordon and Gotch {AJ81a) Ltd. South Africa—Central Kews Ageney Ltd, Publisher's Bybecription Rate ncluding postage

message 10 payee, Eversday Electronics is sold mubject to

payient, m:
the following conditions, namaly that it shall not, without the written consent of the Publishers first glven, be lent, resold, hired out or otherwire disposed of by way of Trade at more than
b recommended sclling price shown on cover,.excluding Eire where the selling price is subject to V.A.T., and that it rhali not be lent, resold, or hired out or otberwise disposed of In &

mntlln'.ed l.-(m r in uny umu!.‘hurued cov

by vay of 'I‘n.de, nr aﬂixzd bo or u pa.rt. o! any ]mbllr.\tjun m-adverthing Iiwnry or pictor!n.l mxu.er ‘-hauocrzr



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 today and
we'll send you full details and a free book. We have suceessfully trained
thousands of men at home—ecquipped them for higher pay and better, more
interesting jobs. We can do as much for YOU. A low-cost home study
course gets results fast—makes lcarning casicr und something to look
forward to. There are no books to buy and you can pay-as-you-lcarn.

Why not do the thing that really intcrests yvou? Without losing a day's
pay, you could quietly turn yourself into something of an expert, Complete
the coupon (or write if you prefer not to cut the page). No obligation and
nobody will call in on vou . . . but it could be the best thing you ever did

Others have done it, so can you

“Yesterday 1 received u letter from the Institution informing that my
application for Associatc Membership had been approved. I can honestly
say that this has been the best value for money 1 have ever obtained, a view
echoed by two collcagucs who recently commenced the course™

Student D.I.B., Yorks.

*Completing your course, meant going from a job I detested to a job that
1 Ipve, with unlimited prospects’'—Student J.A.O. Dublin

“*My training quickly changed my earning capacity and, in the next few
vears, my carnings increased fourfold”. Student C.C.P.. Bucks.

FAND OUT FOR YOURSELF

These letters and there are many more on file at Aldermaston College,
speak of the rewards that come to the man who has given himself the
specialised know-how employers seek. There's no surer way of getting
ahcad or of opening up new opportunities for yourself. It will cost
you a stamp to find out how we can help you. Write to Aldermaston
College, Dept. BEESO, Reading RG7 4PF.

ALDERMASTON COLLEGE

Dept. BEES0, Reading GR7 4PF
HOME OF BRITISH INSITUTE OF ENGINEERING TECHNOLOGY

M

Practical Radio & Electronics
Certificate course includes a
learn white 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 fora
better future.

}éj—-——cm OUT THIS COUPONem ammm s g

Tick or state subject of interest.

Post to address below. I
MECEANICAL DEAUGHTSMAN- Construction
Soclety of SHIP Bureevars Tnatitute
Engincers— Institute of LCal fu)
AMBE.Ofechh {1 Engineering City & Cuilds I
itute o - Desj 3 General Buildin,
Institute of Designera 13
Enginsar & (AMLE.D. O (all branches)
Techuicians General Heating & Vent. l
(AM.LF.) 1  Draughtsmanchip Tost. Clerk of
CITY & GUILDS £lce. Draughtanian- Warks o
Gen, Mech. Eng. *hip Site Surveying
Maintenance Fng. H trchitectural Health Engineering
Iwcmng [ Draughtsmanship []  Rnad Coeostruction () l
Gen. Dicscl Eog. [ Technleal Quantitics !
Sheet Metal Work [~ Drawing o “me‘ fxtes » I
Eng. Inspectivn I 1 Sli-m:t !':;’FJ -
Eng. Metallorgy [ ST € T u: s l
ELECTRICAL & COMMUNICATIONS GENERAL
ELECTRONIC City & Fuilils AT I
C1TY & GUILDS Telecous. O
I(:cn. Elcctrical = TR a %nsmuslcmm () I
Fagieering b “arm Seicner :
Flectrical i e st E
1nstallstions 8] e F‘E l
Flectrical Maths 3 i e
RUCIpLIE, courses for Nat. l
F:""""‘”“ ) Certificater, .
Elcetronie Eng. AUTOMORBILE &
r.;ciﬂui Ria.diu AFRONAUTICAL I
& Flectrroics Instilute of 1}
(with Lit) 1 sotor lmlnﬂll_\e' il
AMLYL ] |
ANAGEMENT & MAATMI
'EODUCTION City Q)Gu;m, & 1G.CE I
Ioatitute of Cost Ato g E —choose from
Laapmat G O [s80rew |
e o T AsoDiga e H  [1evel subjects I
' g
Works M'meut H éh(, Aero s
[Work Study Ge & s
eu. Production n. Aers Eng. -
Eng. i i
Mg CONSTRUCTIONAL  Cnaching for maus I
El‘:ﬂéﬂfﬁf 8 in;‘:;)muz of Ruilding ::x;u:.?. fncluding I
Sicills 8 ABT Clerk of
IQu.mty Conrr. Works I

To Aldermaston College,

BETTER TOMORROW

Dept. BEES(. Reading RG7 4PF

[N = o onpticpanonotioniae o oot e o d0r i g 3 e PO S iSOG ¢ O
lBIm:k capitals please
ADDRESS

Member of A B.C.C
L x ¥ 3 R _F K ¥ 1 N[ B B B N

Lﬁ(credired by C.A.C.C.



SO MUCH MORE- AND YOU PAY
LESS VAT WITH HENRY'S LOW PRICES

Features glass fibre PC board, Gardeners fow field transformer,

UK-g
for
E’ect-’ﬂnic

Na, 1

EDGWARE ROAD, W2

Electronic Centres .
404-406 Electronic Components & Equipment 01-402 8383| i F1 and
303 PA-Disco-Llighting High Power Sound 41-723 6363
303 Special offers and bargains store

6—IC 3, 10-transistors plus.dicdes, ctc. Designcd by Texas Instrumencs JOSTY KITS IN STOCK
engineers for Hcr\ryks mdd P"W 1972, supnllede‘ilth full :hasdsus work, k. {Post ctc. 15p each) £p
iled construction handbook and all necessary parcs. Full 1aput an control ~z = g
facilities. Stabilised supply. Overall size 15}" x 23" x 6§ nzznlns %pa?:ad.d Free ¥, :g :?::r'rransnsmr Amp.;g‘j)
h ki alse built an .
peatatomsciic bR ﬂs 50 (GB POSt Pald) tested llls)‘ AF30 Mono Trans. Pre-amp. 3-20
AF3S  Emmiter Amplifier  2-43
STEREO FM TUNER Features capacity diode tuning, lead and tuning meter IAFED Small 0-5 V. Ampllfer
indicators. stal zcd power supply—mains operated. High performance and sensitivity wi for Microphone 4-
unique station indication 1C stereo decoder. Overall size u; :ubk sleeve B x 23" x 63" Complete AF305 [ntercom 7 -
kic with teak sleeve £ ] .00 (GB POSt Pa|d) (t::t:d ‘g:.;;')d AF310/2 ;‘h:no Ampliﬁ:r) (for = s
tereo use Twal -
JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS! |MI80 Multivibrator 2-19
MI1302 Transistor Tester 8-34
TRANSISTOR]SED MODULES N M19]  Vu-Merter 5-37
e M192 Stereo Balance Meter 5-94
AMPLIF]ERS {All single ehannel unless stated) £p / 12 wate :peaker [ cweeter FE330 Quadnph‘onk‘ L G
4-30 9 volt 300 MVY 1-75 systems 8 in bassfmidrange, ATé0  Psychedelic Light
Took 9ol 380 My 2-70 Mclinex domed HF radiator Control. Single Ch. 10-82
104 9§ vole | wacc 3-10 plus erossever. Buile into ATE5  Psychedelic Lighe
304 9 volt 3 warz 3-95 vencerad cabinets sjze Control, 3 Chan. 16-53
53 12 voir 3 ware 4-10 18 x 12 x 64 in. PRICE £19-50 AT25  Window Wipcr Robat5-82
5555T 12 volt I§ + 1§ wart 5:95 pair {carr., ecc. £1-00} AT30 PhotoCell
Pl - PEEnaE o Switching Unit 6-69
24 volt watt N B 5 7
410 2ol [0 ware s EMI SPEAKERS Vi ‘o";?,."!.l',%:%‘é‘:‘. 519
v att i T
740 30/35 volt I5 watc 5-45 SPECIAL AT56  2-200w Triac Light
Z60 45/50 vole 25 watt 6795 PURCHASE Dimmer $p. Cont. 675
SAG817 24 volt 6 + 6 el L 1020 a oD e s N éTS3 Automatic Lt, Cont.  3:75
AMPLIFIERS with céntrols £p in x B chassis  fpeaKers I U330 Tremelo Unit for
EI210 12 volt 2§ + 24 watts B ohms, Stereo 8:25 gg;r:rl;;ackmg 30p cach or = G:ﬂuﬂ. ewc. 8-50
RS0 ~ [Mains 5 watts 4-16 ohms. Mono 6:30 | 3180°FC 10 wares 8 ohms twin cone  g2.20 | HfSL  Diode Dececor o8
SAC14 Mians 7 + 7 wares 8 ohms, Stereo 11-75 €450 10 watts 4, B, |5 ohm with twin tweeters HF&S Fregquency Modulated
é‘:‘\033°8 ;Ia-nls Iz -4!: I[iwntsgo:ms, §:ereo l:;g e e are I £31-85 cach FM Transmitter -21
volt watts B ohms, drereo — N v HF75 FM T: is. R ivar 3-66
5 EW I5 watt 8 oh th tweeter £5-25 CEXEAES LN
‘F::" :‘B d"' il £ ar SR il T 1030 | 35020 wates B, 15 ohm with tweecer £7:80 ¢a, HE310  FM Tuncr Unic 16-3)
* Polished d bi : w % F3 De-l
Mullarg LP 1 186 FM tuner (front end) wich data §0-7 MHZ OfP 4:85 | 350 cacherSoppain el s‘ﬂ“"‘s"’”":’“ﬁ"”“““ 34
Mullard LP [ 185 10-7 MHZ IF unit with data 4-50 wu:hc}a'lFlcfﬂ}{S LI “13 56
Gorler Permabilicy FM tuner {front end).l.O IMHZ QjP 4-20 5 GP310 Steres Pre.am
:':‘Isaﬁd ({\rM ;usnersrand decoders 7.95 PHILIPS 8 WATT F use with 2 AF;IO) ¢ 22-98
1 (Fu2}6 voltfm guner 3 o by
TU3 12 volt vertion (FM use with Decoder) 7-95 FLUORESCENT — g:g;z B‘s!s Cl_r:uu': Board  10-02
$D4913 Sterco Decoder for Tu 3, 12 voit 35 | UNIT iR Lol Clecil Board 5-33
5P62H 6 volt stereo FM tune < , erial Amp. for to
AT007 5 valk MW-AM tuner | 15-95 EXCLUSIVE }? VHE 6-03
Sinclair 1245 volt FM tuner stereo recorder for above 7- 22 HF395 Broadband Acrial Amp2- 10
AJ0I8 9 volt FM tuner in cabinec 13-95 PURCHASE NTIO Pewer Supply- |ogmfp
A1005M (5) 9-12 volt Stereo docoder FM for above 7-50 | Brand new Philips 12 volt operated 8 wartc OV Scab.& 12V Unstable -27
1062 12 volt Stereo decoder general purpose 6-50 ﬂuorescent tube units for standby lighting NTI00 Prof g
u n
PREAMPLIFIERS P Ty “E‘hzs‘ be and instructions P;i::";u“pﬂplyub e
rice p & p25p. -
Sinclair Stereo 60 Preamplifier 6-75 NTII0 P P.
El 308"- Carz/Tape[Mic Inpuu 9 vole 2-85 — ; zzwer ekl vol:s_
E|310 Sterec in30 mV mal care 9 volt 4-75 EXCLUSIVE = NT0S Volcage Converter  5-64
FF3 Sterco 3 mY tape head 9 volt 4-95 NT330 P €
2%42:5 Srereo 530 m Hag eare. maine, AL 5 WATT iC NV i e A
ono 3 mV Tape/CartjFlay 9 voit ] 5 »
- | v NT: P
e R o o L 33 B8] 457 0 il (el AL O T PR S e e
s 9!v’n’I A with ad'rs i3 43-12V. 041 a 7-15 Iu:i 30 vulpz max.l DC npentlan.f:omp[em AEl Output Stage 100mVY 1-58
HC2448 xn,m/m aoma SET01A 316]9]12V. 1 atnp subnl:;;d L ;"I_'_‘m;g‘-";:f;:ml?s;:‘h or 2 for £2:85 :g- Er_e-dampﬁﬁgr ;-:2
atabilised . 5 - icde-receiver -05
I e peomenieim, 43 e 2
I8 12v 1A% i Ak oot
*p1080 12V 1A 4-T0 7.8 7-50 Uk ; AE6 né.‘,‘;:;b’l‘,““"'*"“"" 14
SINCLAIR MODULES & KITS €2 rec e OH e e e S
SINCLAIR PROJECT 80 FM TUNER 11-95 | 285, ga:h) TYPE C variable cuning £2-50 | AEB Bassfilter 1-06
ST80 Sterec preamplifier 11-95 STEREO DECODER 7-95 | TYPE B 4buron push-button (adjustable) | AE9 Trebiefilter 1-06
Audio Fittar Unit 695 1C20 power amp kit 795 | g3-50 AEI0  CCIR-fiixer 1-06
%20 15 Vv‘\?:: ﬁmph?er : 42 PZ{.chgwer supply for | ands e o
0 25 Waez Amplifier 3 e
PZ5Power Suppliesfor [or17404-98 A X HENRY'S HOME FREE ]
PZ‘:rPiwxrzS{pphu (5 Tab) 208 ACKA D $ (earr.fpac q) ENTERTAINMENT CENTRES 3:%" LiSTS
PZB Power Supplies {S Tab) 2 x 740 STBO PZ5 London Transistors|
for | or2 280 P A T 27 354{6 Edgware Rd. W2 01-402 5854 aLvEs)
'ERANSFORMERFOR PZ8 3:95 2x Z60 PZ8 PZ8-trans 34- 40 376/8 Edgware Rd. W2 01-723 0818 se:\gcandu«ors
Sinclair Special Purchases 372 Edgware Rd. W2 01-402 8140 Dizco-lighting—
*Project 40 stereo preamp £6-75 (post 20p) 120 Shaftesbury Ave. W1 01-437 9692 | high power
*Project 605 Kit £19-95 (post 25p) 230 Tortenham Court Rd. WI 01-580 1785 Néof;d
144 Burnt Qak B way, Burnt Oak, Edgware 5
TRANSISTORS/SEMICONDUCTORS 4 01952 7402 AR
UK’s largest stockists of branded guaranterd devices at low prices. 1904 Scation Rd., Harrow, Middlesex 01-863 7788
EXTRA DISCOUNTS Out of Tewn Send large stamped
S ST R e T T B, gl sl 256 Banbury Rd,, Summertawn, Oxford (0865) 53072 e e
avc also applies te mixe scries e o
Ge:;ou:?reauoz?clnu now—new ‘7475 edicion now availsble (Ref. No. 36). 55 Gloucester Rd.. Briscol 7 (0272) 45791 | auiries.
SUPPLIERS OF ELECTRONICS FOR OVER 30 YEARS  $4YATIOSEACOED  wAT.OK

- Allmailto 303 Edgware Road, Landon W2 1BW

Electronics
Centres Open
Sam-6pm

Prices correct at time of preparation Subject to change without notice. E.&0.E
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